MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCHUMCKOMN ®EJIEPALIUN
SlpocnaBckuii rocynapctBeHHblid yauBepceuteT uM. [L.T7. Jlemunosa

Kadenapa MuUKpOIIEKTpOHHUKHU U 001IeH HU3UKH

YTBEPX/IAIO
Jexan ¢usnyeckoro paxynpTeTa
;_ ﬁ/j
. C. Orues
(noonucw)
«21» mas 2024 1.
Paboyasi nporpamMma JUCHUIIIHHBI
«Mouexkyasipaast Gu3NKa»
HanpasneHnue noaroroBku
03.03.03 Pagnodusuka
HanpasnenHnocts (mpousib)
«TexHonoruu 0eCpOBOJHOMN CBSI3U»
dopma o0yueHus
OuHas
[Tporpamma paccMoTpeHa [Tporpamma ogo6pera HMK
Ha 3acejaHuu Kadeapsl ¢usnyeckoro (akynprera
MHUKPORJIEKTPOHUKH U 00IIeH PU3UKU npotokois Ne 5 ot «30» anpenst 2024 rona

npotokoia Ne 5 ot «22» anpens 2024 rona

Spocnasnp



1. {esiu 0OCBOEHUSA THCHUTIIUHBI

o DOpMHPOBAHHE Y CTYIEHTOB IIEIOCTHOTO MPEACTABICHUS O (PU3NUECKUX SIBICHHUIX M 3aKOHAX
B MOJIEKYJIIPHBIX CHCTEMaX, COJIepkKaIUX OO0IbIIOE KOJTUYECTBO YACTHIL.

e (3HaKOMJICHHE C TECOPETUYECKUMHU U DKCIIEPUMEHTAIbHBIMU METOJAMHU U3yUEHUSI PABHOBEC-
HBIX U OJIN3KUX K PABHOBECHUIO MOJIEKYJISIDHBIX CUCTEM U MPOUCXOASIIUX B HUX POLIECCOB.
@®opMupoBaHUE HABBIKOB PEUICHHUS 3a71a4 110 MOJIEKYJISIpHOU (PU3UKE M TEPMOIMHAMHUKE.

e PaccMmoTpenue mpakTHYECKUX pealn3alnnii 3aKOHOB MOJIEKYJISIpHON (PU3UKU M TEPMOJANHAMHU-
KW B TEXHHUKE.

2. MecTo AMCHMILVINHBI B CTPYKTYpe 00pa3oBaTeIbHON NMPOrpaMMbl

e JluctmruiiHa BXOIUT B MOAyIb «Du3ukay 00s3arenbHoi yactu brioka 1 (Jucuurinasl U Mo-
nynn). M3ydaeTcst BO BTOpOM CeMeCTpe MapaljIeIbHO ¢ Ja00paTOpHBIM (PU3UUECKUM TIPAKTH-
KyMOM I10 MOJIEKYJISIpHOU (pU3HKE.

e [Ipu M3yuyeHUH NUCIUILIIMHBI AaKTUBHO UCIIOJIB3YETCS MaTeMaTHYECKUI allrapar, u3y4aeMblid
ctyaeHtamu B 1 u 2 cemectpax. B cBoro ouepesib 0CBOCHHE TEOPETHUECKOTO MaTepHraia u pe-
LIEHUE 33]1a4 JAI0T JOMOIHUTENbHYI0 BO3MOKHOCTD aKTyaIu3UpOBaTh MATEMaTUYECKHUE 3HA-
HUS ¥ HABBIKH B MPUMEHCHHUH K KOJIMYCCTBCHHOMY OTTMCAHHIO (PU3NICCKUX SIBIICHUH U MPO-
1IECCOB B 00JIACTH MOJIEKYISIPHOM (PU3UKU U TEPMOAMHAMUKH.

o OcBoeHHUE AUCIUIUIMHBI CO3AaeT 0a3y /Uil NalbHEUIIEro N3yYeHUs JUCIIUIUIMH Te€OpeTHYEe-
CKOM (hM3HKH, a TAaKXKe APYTUX JUCIUILTUH, GOpMHUPYIOMHKX o01enpodeccruoHaibHbIe U Mpo-
(heccruoHabHBIC KOMITICTCHIINY.

3. [lnanupyemble pe3ybTaTbl 00yYeHHUs] MO JUCHHUILIMHE, COOTHECEHHbIE ¢ MJIAHNUPYeMbI-
MH pe3yJibTATaAMH 0CBOeHHS 00pa30BaTeIbHOH IPOrPaMMBbI

[Tponecc n3y4eHus TUCIUIUTMHBI HaNpaBJieH Ha (OPMUPOBAHHE CIIEAYIONIUX 3JICMCHTOB KOMITE-
tenuil B coorBercTBUn ¢ ®I'OC BO, OOII BO u npuobpereHus cieayromux 3HaHu|, YMEHUH,
HAaBBIKOB U (MJIM) OMbITA JIEATEIbHOCTH:

®opmupyemass | UHaukarop a1ocTuske- Ilepeuennb
KOMIIETEeHI U HHUSA KOMIIETEHIUH INIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHU S
(kox u popmy- (kox 1 popmy.IMPOB-

JINPOBKA) Ka)

Oo6menpodgeccuoHaIbHbIE KOMIIETEHIIMU

3HaTh:

- OCHOBHBIC 3aKOHBI MOJICKYJISIDHOM (DU3MKH U TEP-
MOJIMHAMHUKH, UX IKCIIEPUMEHTAIILHOE MOJITBEP-
KICHHUEC N FpaHI/IHBI HpI/IMeHI/IMOCTI/I;

OTK-1 - OCHOBHBIC MIOHSTHS M PACCMATPHBAEMBIC MOJICITH
Crioco0eH mpu- KHHETHYECKO# TCOPHH I'a30B, CTATUCTUIECKUE PaC-
MCHSATH 6a3OBBIe MpEEIICHUS;

3HaHUs B 00J1acTH - TIOCTYJIAThI ¥ IPHHIIUAIIBI TEPMOIUHAMHKH, HAYAIIa

nJa_OIIK-1.1.
3HaeT pyHTaMEHTAIb-
HBIEC 3aKOHBI TIPUPOJIBI U

TCPMOJNHAMUKHU,
- 3aKOHOMCPHOCTHU NOBEACHHS I'a30B C MCKMOJICKY-
JIAPHBIM BSaHMO)IefICTBI/IeM n JIBYXQ)EISHI)IX CHUCTEM,

¢bu3uKu 1 paano-
(bu3uku 1 uc-
MOJIb30BaTh UX B

OCHOBHBIC (PU3HUUECKHE | _ -
npodeccHoHamb- o MaTeMaTg)qecxHe i BH/IBI TPOLECCOB MEPEHOCA B rasax, obee ypas
HOM JesTelbHO- HEHHE SBJICHUM MepeHoca, CBA3b MWy KodPdu-

KOHBEI. MUEHTaMHU, XapaKTCPU3YIOUIUMHU SABJICHHA IIEPEHO-
CTH, B TOM YHCJIE ca:

9

B cepe neaaro-
TUYECKOM J1es-
TEJIBHOCTU

- CUCTCMbI CIUHUIL] U3MCPCHUA (l)I/I3I/I‘leCKI/IX BCJIMYHH,
(I)I/ISI/I'{GCKI/IG KOHCTAHTbI U UX pasMCPHOCTb.

BnageTs HaBbIKAMM:

- WCIOJIB30BaHUS TOHSITUIHOTO ammapaTa ¥ TEpPMUHO-
JIOTUH B 001ACTH MOJIEKYJISIPHON (PU3HKH U TEPMO-
JUHAMHUKH.




WJI_OMNK-1.2.
CrnocoOeH PUMEHSITh
(u3nUecKre 3aKOHbI 1
MaTeMaTH4YeCKUE METO-
JIbI JIJISL pEIICHUS 3a/1a4
TEOPETUYECKOTO U MPH-
KJIaTHOTO XapakTepa.

YMmeThb:

- TMPUMEHSTH 3aKOHBI MOJICKYJIAPHOU (DU3UKH U Tep-
MOIWHAMUKH TSI pEIICHUS 3a1a9;

- OCYIIECTBIISTh KAYECTBEHHBIH aHAIIN3 ITPOIIECCOB 1
SIBIICHUI B YCTIOBUSIX 3a/1a4H;

- OPUMEHSTH METOJbl MATEMAaTUYECKOTO aHaIH3a JIs
peleHus 3a/1a9 MOJISKY ISIpHON (PH3UKH 1 TEPMO/IH-
HAMUKU,

- (opMynHpOBaTh 0KUIACMEII PE3YJIBTAT PEUICHUS H
OTIPEIEIISTh ONTHMAITBHBIN aJTOPUTM €TO0 IOTyde-
HMSL.

nJ_OIIK-1.3.
JleMOHCTpUpYyET HaBBI-
KU UCIOJIb30BaHUS
3HaHU# PU3MKH U Ma-
TEMaTHUKH IIPU pele-
HUM MMPAKTHYECKHX 3a-
nay.

BaageTh HaBLIKAMM:

- OPaKTUYECKOro MPUMEHEHUs] MaTeMATUKU TP pe-
meHnH GU3MIECKHX 3a/1a9;

- HCTIOJIb30BaHUsI METOJIOB CTATUCTHUYECKOTO U TEPMO-
JUHAMHYECKOI'O OIMCAHUS CUCTEM MHOIMX YaCTHII,

- WCIOJNB30BaHMS METOJJOB MaTeMaTHIeCKoH (hopma-
JIM3aMUHN 3aKOHOB MOJIEKYJISIPHOH (DU3WKH U TEPMO-
JAHAMUKH.




4. O0beM, CTPYKTYpPA U CO/iepKaAHMeE TN CHUTITHHbBI

OO0mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3aueTHbIe eUHUIbI, 144 aka.4acoB.

Buasbl yueOHbIX 3aHATHI, ®opMbI TEKYIIET0 KOH-
BKJIIOYAsl CAMOCTOAITE/IbHYIO pa- | TPOJIA yCIIEBACMOCTH
00Ty CTy€HTOB, @ .
W HX TPYI0EMKOCT OpMa NPOMEKYTOYHOI
aTTecTaluu
(B akajileMUYeCKHX Yacax)
TempI (pa3aesin) = (no cemecmpam)
No JMCIMILTHHDI, 2 KonTakTHasi paboTa
n/n UX cofiepKaHue = ol ol =18 =
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1 Ocnobl MKT. Cratuctu- > 11| 14 5 10 YcTHBIHA onpoc.
YecKue pacipeeneHus Kontponbnas padora Ne 1
2 | PeanbHbIe ra3bl 2 2 2 |YcrHbl# ompoc.
IIepBoe Hauano Tepmoau- YcTHBI onpoc.
3 2 14| 4 1 4
HAMUKH Konrtponbnas padora Ne 2
Bropoe Havyano TepmoauHa- VYcTHBI onpoc.
4 2 6 | 10 1 6
MUKH Konrtponbnas padora Ne 2
5 dazoBbIe paBHOBecHs U (a- ) 4 ) 5 YcTHBI onpoc.
30BbIE MIEPEXOBI. KonTponbnas pabora Ne 2
YcTHBIHI onpoc.
6 | IloBepxHOCTHOE HATSDKEHUE | 2 3 2 5 p
Kontponbnas padora Ne 2
VYcrHBIi onpoc.
7 | Ilpoueccel nmepeHoca B razax | 2 4 2 4 p
Kontposnbnas padora Ne 2
ATtTectanms 2 2 10,5 33,5 [9x3amen
Bceero 34 | 34 6 |05 695

Coaep:xanue pa3aejioB JMCHUIIIHHBI:
1. Ocnoevt MKT. Cmamucmuueckue pacnpeoeeHus.
1.1. IlpeameTr MousieKyJIApHON (PU3MKM U TEPMOAMHAMHKH. J[MHAMHUYECKHUIl, CTATUCTUYECKUI U
TEPMOJIMHAMUYECKUI METOJIbI OIIMCAHUS COCTOSAHUM cucTeMbl. [IoHATHE MUKPO- U MAaKpPOCOCTO-
AHHAA. Maccel aToMOB M MoJieKyJl. ['unore3a u nocrostHHass ABoraapo. KosnnuecTBo BelecTsa.
Mopnens uneanbHoro rasa. ONbITHBIE 3aKOHBI WJ€AJIbHBIX Ta30B. MaeanbHO-ra3oBasi TeMIiiepa-
TypHas MIKana. AJJUTUBHBIE U NHTEHCUBHBIE TapaMeTPbl MaKPOCOCTOSHUS.
1.2. Cnyuaiinble BennuuHbl. BeposTHOCTh. HacTOTHOE ompeneneHue BepoSTHOCTH. CliokeHue
BEPOSTHOCTEH B3aUMOMCKIIIOYAIOMIMX COOBITUIH. YMHOKEHHE BEPOSTHOCTEH IS HE3aBUCHMBIX
coopiTuii. HopmupoBka BeposTHocTH. CpenHee 3HAUYCHHUE TUCKPETHOW CIy4ailHOW BETMYMHBI.
[TnotHOCTH BeposiTHOCTU. CpeHee 3HaUEHNE HEMPEPBIBHO U3MEHSIONIENCcs BEIUUUHbL. [{ucnep-
cus. @yHkuusa pacnpeneneHus. Pacnpenenenue I'aycca u ycinoBust €ro NpUMEHUMOCTH.
1.3. PaBHOBeCcHOE MakpococTosiHuE cucTemMbl. CpeqHsas KHHETUUECKask 3Heprus MoJeky. Omnpe-
JeneHue teMrieparypsl. Pacnipenenenne MakcBeuia mo mpoekuusiM cKopoctu. Pacnpenenenue
Makcsesuia 1o MOAYJII0 CKOPOCTH. XapaKTepHbIe CKOPOCTU pacnpenencHus Makcsemna. Yucno
MOJIEKYJI B pazlIMYHBIX y4acTKax pacrpeneneHuss MakcBemia. DKClIepUMEHTalbHas IpOBEpKa
pacupenenenus Makcsemuia. Yactora y1apoB MOJIEKYI O CTEHKY. BBIBOJ OCHOBHOI'O ypaBHEHUS




MOJIEKYJISIPHO-KMUHETUUECKON Teopuu Tras3oB. YpaBHeHHe MenneneeBa-Knaneiipona. 3akoH
JanpToHa.

1.4. Temmneparypa. Crioco® u3MepeHus: TeMrepaTypbl. DMIUpPUYECcKas MIKajga TeMieparyp. Ao0-
COJIFOTHAsl TEPMOJAMHAMMYECKAs IIKaia Temrneparyp. Tepmomerpsl. A6contoTHbIA HyIb. Teope-
Ma O pPaBHOPACHPEEIEHUN IHEPTUHU 10 CTEIIEHSIM CBOOO/BI.

1.5. Bapomerpuueckass ¢opmyna. Pacnpenenenue bonbimana. I'paHUIBI TPUMEHUMOCTH pac-
npeneneHnii Makcsemia U bonbimana. ATMocdepa rraneTsl. JKCIepUMEHTaIbHOE Onpeiene-
HUE Yncia ABOrajpo.

1.6 IlpuHuun neranbHOrO PaBHOBECHS IIPU CTOJIKHOBEHMSAX MOJEKYJ. BBIBOI pacripeneneHus
MakcBesuia U3 npUHLUIA JAeTanbHOro paBHoBecus. [lonstue o apelide monexyn. Pacnpenene-
HUe bonbIMaHa Kak paBHOBECHOE pacIpelesieHHe C ydeToM Jpeiida B KOOPIUHATHOM IIPO-
CTPaHCTBE U MPOCTPAHCTBE CKOPOCTEH.

1.7 lonsartue o ¢puykryanusax. bpoynosckoe apmwkenne. opmyina DitHmTeitHa-CMOITyX0OBCKOTO.

2. Peanvnbvle 2azvl

B3anmopelicTBie MOJIEKYJT HAa MajlbIX M OOJNBIINX PAaCCTOSHUAX. BBeneHNe MONpPaBoOK B ypaBHe-
HHUE COCTOSIHUE WJEAbHOIO ra3a, MO3BOJSIOIIUX YYECTh MEKMOJIEKYJISIPHOE B3aUMOJICHCTBHE.
VpaBHeHue cocrossHus Ban-nep-Baanbsca. M3orepmbl Ban-aep-Baanbca. Kputnueckass Touka.
3aKOH COOTBETCTBEHHBIX COCTOSIHUM.

3. Ilepeoe nauano mepmoouHamuku

3.1. IIpenmer TepmMonuHamMuKH. PaBHOBECHbIE U HEpaBHOBECHBIE Ipoliecchl. OOpaTHUMbIE U He-
obOpaTtumeble niporiecchl. BHyTpenHsist sneprusi. Pabora. Tersora. [lepBoe Hayano TepMoguHaMu-
Kd. MexaHuueckuil 3kBuBajieHT Teruia (onslT Jlkoyis). MosekynsapHO-KMHETHYECKass UHTEep-
[peTalys NepBoro Hayajaa TePMOJIUHAMUKH.

3.2 OyHKIUM COCTOSAHUA U NonHble Auddepennnansl. [IpuHIMI HEBO3MOKHOCTH BEYHOI'O JIBU-
rarenst 1 pona. Pasnuaneie hopMyIHpOBKH MEPBOTO Havasia TEPMOJHHAMUKH.

3.3. TernoemkocTh. TemIoeMKOCTh NP MOCTOSIHHOM 00beMe. TernoeMKocTh Npu MOCTOSHHOM
JaBieHun. YpaBHeHne Maitepa. PacxoxaeHue Teopun TEIUIOEMKOCTH MAECAIBHOIO ras3a ¢ KCIle-
puMmeHnToM. KauecTBeHHOE 00BsICHEHHE 3aBUCUMOCTH TEIJIOEMKOCTH MOJIEKYJIIPHOTO BOAOPOAA
OT TEMIIEPATYPHI.

3.4. IIponecchl B uealbHbIX razax. M3o6apuueckuit npouecc. M3oxopuueckuii npouecc. M3o-
TepMHUECKUN Tpouecc. Anuadbatnyeckuil mporecc. YpaBHeHue aauadatel. [TonuTponHslil mpo-
1ecc. YpaBHEHHE NONUATPOIbL. OTpULIATEIbHBIE TETNIOEMKOCTH.

4. Bmopoe nauano mepmoounamuxu

4.1. [uxnuueckue npouecchl. TertoBble U XonoauibHble MamuHbl. Pabota B nukie. Luka Kapro.
[Toctrynar Knaysuyca. Teopemsr Kapno. Koadduiment noneznoro nevicteust mukia Kapuo. Tep-
MOJMHAMUYECKOE ONpEAEIEHUE dHTponuu. Bropoe Havano TepmoauHaMuKu. TepMoauHaMudecKas
nikana remneparyp. [Ipobiemsl ornpeenenys TeMrepaTypbl B TEpMOIMHAMUKE (HYJIEBOE HA4alIo).
4.2 Tlpuauun Tomcona. HeBo3moxxHOCTh BeuHoro jasuratens 2 pona. Koaddumment nonesHoro
neictBus 1ukia. PasnuyHbie GopMyJIMpOBKM BTOPOTO Hayala TepMOJMHAMUKU. VX SKBHBajeHT-
HocTh. Lukier OTTo u Juzens.

4.3 Bropoe Ha4yajo TepMOJUHAMUKY /711 HEOOPATUMBIX MTPOIECCOB. 3aKOH BO3pACTaHHsI SHTPOIIUH.
HepagsenctBo Kinay3nyca. OuTponus naeansHoro rasa. Pacyer n3sMeHeHuUs! SHTPOIIMU B 00paTUMBIX
1 HeoOpaTuMbIxX mporieccax. [lapamokc ['ub66ca.

4.4 OcHOBHOE TEPMOJMHAMUYECKOE TOXKIAECTBO. [IoHATHE O TEPMOAMHAMMUYECKMX CTETEHSAX CBO-
6ome1. Kamopuyeckoe ypaBHeHHe. BHyTpeHHssi SHEprusi WieabHOrO raza W raza Ban-mep-
Baanbca. He3aBucumMocTh TEPMUUECKOTO U KAJIOPUUECKOTO YPAaBHEHUI COCTOSHHUS.

4.5 IloHsaTHE O BEPOATHOCTH MAaKpOCOCTOSAHMS. CBSI3b SHTPOIMM C BEPOATHOCTHIO. CTaTtucThye-
CKHUI CMBICII BTOPOr'O Havyajla TepMOAMHaMUKH. J[eMoH MakcBeia.

4.6 Xapakrepuctuiueckue GyHkiuu. TepMmoamHamudeckne noteHnuanbl. CooTHomenus Makc-
BeJJIa. DKCTPEMYMbI XapaKTePUCTUUECKUX (PYHKLUI U yCIOBUS PABHOBECHSI.

4.7 Opdexr dxoynsa-ToMcona u ero oobsicHeHHE B Mozienu ra3a Ban-nep-Baanbca. Temneparty-
pa unBepcuu. ['pagyupoBka TepMoMeTpa B aOCOTIOTHON TEPMOANHAMUYECKOM IIKaJIe.



4.8 TenmoBas Teopema HepHcera. Tperbe Hauano TepmoauHamMuku. TeMiiepaTypHas 3aBUCUMOCTb
TEIUIOEMKOCTH BOJIM3H aOCcoMOTHOro HyJ1s1. HenocTkuMocTs abCOIOTHOTO HyJIsl TEMIIEpaTyphl.
[TonsiTHe 06 OTPHUIIATENBHBIX A0COIIOTHBIX TEMIIEpaTypax.

5. Dazoevie pasnosecus u ghazosvie nepexoowl.

5.1. YcnoBus paBHoBecusi (a3 u (pa3oBbie mepexoisl. BeipoxkaeHue TepMOAMHAMUYECKUX CTE-
neHeil ceo6o/p1 pu (azoBbix nepexonax. Kpussie n obnactu (asoBoro paBHoBecusi. DazoBbie
nepexosl 1 u 2 poxa.

5.2 Tpotinas touka. [IpaBuno ¢a3 I'nb6ca.

5.3 O6mme cBoiicTBa ¢a3oBbix nepexonoB | poxa. Ckpeitas TerioTa nepexona. @opmyna Kia-
neiipona-Knaysuyca. /laBjieHre HaChIIIIEHHOTO Mapa.

5.4 Kputnueckas Touka. CBOMCTBA BEIIECTBA B KPUTUUECKOM COCTOSTHUU.

5.5 Ilepexon u3 ra3000pa3HOro COCTOSIHUS B kuaKoe. Mizorepmbl Ban-nep-Baanbca u peaibHble
npoIecchl McrapeHus-KoHaeHcauuu. Oo6nacte aAByx(as3HbIX cocTosHuil. HackimeHHbId map.
[TpaBmiio MaxkcBesia. MeractaOusnbHble cocTosiHud. [IpaBuio peruara. HenpepbIBHOCTH 1a3000-
pPa3HOro U KUAKOIO0 COCTOSHUN BELIECTBA.

5.6 TTonmumopdr3M KPUCTAIIOB U TPOKHBIE TOUKH. PosIb 3apoapliieit ¢as.

5.7 CxuxeHue Ta30B U NOJyYeHUEe HU3KUX TeMIieparyp. Jleranaepsl.

6. Ilogepxnocmnoe namssicenue.

6.1 CaoiictBa xujakoro coctosiHus. CTpoeHue XuAKocTH. TepMoarHaMUKa MOBEPXHOCTHOTO
HaTspKeHMs. JlaBieHue noJi MCKpUBJIEHHOH noBepxHocThio. Dopmyna Jlamnaca.

6.2 Kpaesble yriibl. CMaurBaHUE U KallWJUIIPHBIC SIBJICHMUSL.

7. IIpoueccwt nepenoca 6 2azax.

7.1. SIBnenue nepexHoca B razax. TemionpoBOAHOCTh, 11 Py3us, BA3KOe TpeHUE. DMIUPUUIECKUE
YpaBHEHMsI U KaU€CTBEHHbIN aHANN3.

7.2 DddextuBHOE ceuenne paccesHusi. CpenHee BpeMs M CpEIHss JJTMHA CBOOOTHOTO mpooera.
3aBUCUMOCTb Cpe/iHel JUTMHBI CBOOOAHOTO Mpobera oT Temnepatypsl (hopmyna Césepiena).
7.3 TenonpoBOHOCTH B ra3ax. DJIEMEHTapHas MOJEKYJIIPHO-KMHETUYECKAsi TEOpUs TEIIONPO-
BoHOCTH. KO3 dHUIMEHT TEerIonpoBOJHOCTH.

7.4 quddysusa B razax. DnemMeHTapHas MOJEKYJISIpHO-KUHETHYecKas Teopus auddysuun. Koad-
bunment nupdys3un.

7.5 Bsizkoe TpeHue B razax. DJeMeHTapHasi MOJIEKYJIIpHO-KMHETHUYecKas TeopHs BsizkocTH. Ko-
3¢ ULUEHT BI3KOCTH.

7.6 Cs13b MeX Ty K03 (DUIIMEHTaAMH, XapaKTePU3YIOIIUMH MPOIIECCHI TTepeHoca.



5. OﬁpﬂSOBﬂTCJ’IbHLIe TEXHOJOIri, B TOM YHUC/I€¢ TCXHOJOIMH IJIECKTPOHHOI'O Oﬁy‘leﬂlflﬂ u
AUCTAHIMOHHbIC 06p330BaTeJIbele TEXHOJOTuH, UCIIOJbB3YEMBIC MPH OCYINECTBJICHUMN 00-
Pa30BaTECJIbHOI0 Mpouecca 1mo IMCUMIJInHe

B mporecce 00yueHns CIONB3YIOTCS CIEAYIOMNE 00pa3oBaTeIbHbIE TEXHOIOTUH:

BBoaHasi ieknus — 1a€T epBOE LEIOCTHOE MPEICTABICHUE O TUCLIUIUIMHE U OPUEHTUPYET
CTYJI€HTa B CUCTEME U3yUEHUs JAaHHOM NUCUUIUIMHBI. CTYIEHTBI 3HAKOMSATCS C HA3HAYEHUEM U
3aJjayaMy Kypca, €ro posiblo 1 MECTOM B CUCTEME YUEOHBIX TUCIUIUIMH U B CUCTEME MOrOTOBKU
B 11eJIoM. JlaeTcs kpaTkuii 0030p Kypca, UCTOPHS PAa3BUTHS HAYKU M MPAKTUKH, JOCTHKCHHUS B
9TOM chepe, MMeHa U3BECTHBIX YUEHBIX, U3JIaratoTCs MePCIEKTUBHbIC HAIIPABJICHUS UCCIIEI0BA-
HUH. Ha 3Toli JTeKIIUU BBICKA3BbIBAIOTCS METOIMUYECKUE U OPTaHU3AIMOHHBIE 0COOCHHOCTH pado-
ThI B paMKax JJaHHOM TUCIUIUIMHBIL, a TAKXKe AeTCsl aHaJIN3 PEKOMEHIyeMOl y4eOHO-
METOINYECKOM JINTEPATYPHI.

AxajeMuyeckas JeKuus (WU JIEKIHs 00ILero Kypca) — nociieoBaTeIbHOe U3NI0KEHUE MaTe-
pHaia, OCyIIECTBIIIEMOE IPEUMYIIIECTBEHHO B BUI€ MOHOJIOTA MpenoaaBarens. TpeboBaHus K
aKaJeMUYeCKOM JIEKI[UN: COBPEMEHHBIN HAyYHBI YPOBEHb U HACKIIIEHHAs HHPOPMATUBHOCTb,
yOenuTeNnbHas apryMeHTalusl, JOCTYIIHAsl U IOHSTHAs peub, YeTKasi CTPYKTypa U JIOTMKa, Hallu-
qre SpKUX MPUMEPOB, HAYYHBIX JI0Ka3aTeIbCTB, 000CHOBaHUH, (DaKTOB.

IIpakTH4eckoe 3aHATHE — 3aHATUE, IOCBALLIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUIN 1 HaBBIKOB
Y 3aKPEIUICHUIO TIOJyYEHHBIX Ha JIEKIUMU 3HaHUU. [IpakTuueckue 3aHATUsI 10 MEXaHUKE ITPOXO-
JAT B popMe pelieHts 3a/1a4 C [IPEABAPUTENIBHBIM aHAJIM30M UX YCIOBHUI U MOCIEAYIOIUM aHa-
JIU30M PE3yJbTAaTOB.

DJIeKTPOHHBII y4eOHbIi Kypc «MonekyaspHas ¢pusuka» B LMS Moodle

Kypc npennasHaueH ajst OpraHu3aiuy 1 METOJUYECKOTO COMPOBOKACHHS 00pa30BaTEIbHOTO
mporecca B pexxume on-line, 1st opraHu3anuy 1 THPOPMAITMOHHOTO 00ECTICUEHUST CaMOCTOS-
TeIbHON PabOTHl O0YUAIOUINXCSA B OUHOM PEXKHUME, a TAKXKE JIJIsl YACTHUHOTO O0eCreueHus Te-
KYIIETr0 U UTOTOBOTO KOHTPOJISI pE3yJIbTaTOB OCBOEHUS IUCLUIIINHBI.

Ha crpanune kypca https://moodle.uniyar.ac.ru/course/view.php?id=17839 npezacraBneHsi:

"  TEKCTHI JEKIIHIL;

®  337a4u AJI DPAKTHUECKUX 3aHATUH C MOAPOOHBIM pelIeHNEM;

®  KOHTPOJIbHBIE 33JJaHUS U TECTHI.

6. IlepevyeHb JMIEH3MOHHOTO U (WJIM) CBOOOJHO PACIIPOCTPAHSIEMOr0 MPOrpaMMHOro odec-
nevyeHusl, UCMOJIb3yeMOr0 NMPH OCYLIECTBJEHUN 00pa30BaTeIbHOIO Mpolecca Mo JAUCIU-
TJINHE
B nporecce ocyiecTBaeHus 00pa3zoBaTEIHLHOTO MPOIEcca MO TUCIUTUINHE UCTIONIB3YIOTCS:
Ut (hopMHUpOBaHUS MaTEpPHANIOB JIJIs SJEKTPOHHOTO ydyeOHoro kypca B LMS Moodle, ans mox-
TOTOBKH MaTEPHAJIOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEJCHUS MTPOMEKYTOUHON aTTe-
CTaruu, it GOpMUPOBAHHS METOAMUECKUX MATEPUAIIOB IO JUCIUILTHHE:

- nporpammbl Microsoft Office;

- n3narenbckas cucrtema LaTex;

- uHTepnperaTtop rpapuku MetaPost;

- Adobe Acrobat Reader.

7. IlepeyeHb cOBpeMeHHBIX NPO(PECCHOHAIBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CIPa-
BOYHBIX CHCTEM, MCHOJb3yeMbIX NPH OCYLIeCTBJIeHUM 00pa3oBaTebLHOr0 mpouecca Mo
AUCHHILIMHE (PH He00X0AMMOCTH)

B npornecce ocymiectBiaeHus: 00pa3oBaTeNbHOrO MpoIecca Mo AUCHUILNINHE HCIOIb3YIOTCA:
aBTOMaTH3UpOBaHHas 6ubimoreyHo-uHpopmaronHas cuctema «bYKM-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat_find.php.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHb OCHOBHOI M IONOJHUTEJBHOH y4eOHOH JUTEepaTyphl, pecypcoB HH(pOPMAaLU-
OHHO-TEJIEKOMMYHUKAUMOHHOU ceTH « AHTEepHET» (IPH HEOOXOAMMOCTH), PEKOMEHIyeMbIX
AJIS1 OCBOEHHS TUCHUIINHBI

a) OCHOBHAasl JIUTepaTypa

1. CaenweB U. B. Kypc obmieit pusuku: yued. mocodue s By30B: B 4 T/ M. B. CaBenbes; o
o6mr. pexn. B. U. CasenneBa; Hayu.-meton. coBer o ¢pusuke M-Ba oOpa3oBanus u Hayku PO.

T. 1: Mexanuka. MonexkysipHas pusznka u TepMoauHamuka. - b.m.: b.u., 2009. - 521 c.

2. CusyxuH, JI.B. O6mwmii kypc ¢pusuku : yaedGHoe mocobue : B 5 T. [DIeKTpOHHBIH pecypc] /
H.B. CuByxuH. - U31. 6-¢, crep. - Mocksa : @usmaraur, 2014. - T. 2. TepMoauHamMuka 1 MoJie-
KymsipHas ¢usuka. - 544 c. http://biblioclub.ru/index.php?page=book&id=275624

3. Uponos U. E. 3amaun nmo obmeit ¢pusmke: yued. mocodbue mis By3oB. / M. E. Upomos; Hayu.-
METOA. cOoBeT 1o ¢usznke M-Ba oOpazoBanus u Hayku PO - 10-e uzn., crepeorur. - CII6.: Jlanp,
2006. - 416 c.

4. Mocxkosckuii C.b. MonekynsipHast ¢pu3nka 1 TepMOAMHAMUKA: yued. mocobue. — SIpocnasib :
u3a.-Bo SApl'Y um. ILI. J[lemunona, 2023. — 243 c.

0) 10MOJTHUTEJIbHAS JIUTEpaTypa

1. ®pum C. 3. Kypc obmreii pusuku: B 3 T. : yaeOHUK 1t By30B.. T. 1, ®U3ndecKue OCHOBBI
MexaHuku. MonekymspHas ¢pusuka. Konebanus u Bonusl. / C. 3. @pumi, A. B. Tumopesa - 11-e
u31., crepeoru. - CI16.: Jlans, 2006. - 470 c.

B) pecypchl cetu « UHTEepHET
1. Matepuanst YK B LMS Moodle https://moodle.uniyar.ac.ru/course/view.php?id=17839.

9. MarepuanbHO-TeXHUYeCKas 0a3a, He00XoAUMAas ISl OCYLIeCTBJIeHHs 00pa30BaTeIbHOI0
npouecca no JUCHHUIINHE

MarepuanbHo-TexHHUECKass 0a3a, HeoOXoauMmas Al OCYLIECTBICHHUsSI 00pa3oBaTeIbHOIO IpoO-
1ecca 1o JUCLUUIIIMHE BKIIIOYAET B CBOW COCTaB CIieLMalbHbIE TOMELICHHUS:

- yueOHbIe ay TUTOPUHU JJIsl IPOBEICHUSI 3aHATUH JIEKIIMOHHOTO THIIA;

- yueOHbIE ayIMTOPUU JJIsl IPOBEACHUS MPAKTUYECKUX 3aHITUN (CEMHHAPOB);

- yueOHbIe ay TUTOPUHU JIsl IPOBEICHHSI TPYMIOBBIX U MHAWBUIYAIbHBIX KOHCYJIbTAIU;

- yueOHbIE ayTMTOPUU JJISl IPOBEACHMS TEKYLIETO KOHTPOJIS U MPOMEKYTOUHON aTTeCTalllN;

- IOMEIICHUS JJIS1 CAMOCTOSITETIbHON paboThl;

- IOMEILIEHUs JJIsl XpaHEHUs U MPOPUIAKTHUECKOTr0 00CITy)KUBaHHUsI TEXHUUECKUX CPEICTB 00y-
YEHMSL.

CrneuyasnbHble MMOMEIIEHUSI YKOMIUIEKTOBAHbI CPEICTBAMHU OOy4YEHHUs, CIyXAlUMU JUIs Mpea-
CTaBlIeHHsI yueOHOH MH(popMaIK OOIBIION Ay JTUTOPUH.

[Tomemienust y1si caMOCTOSATENBHON pabOThl OOYUYaAIOLIUXCS OCHALIEHbl KOMITbIOTEPHON TEXHHU-
KOI C BOBMOXKHOCTBIO MOJIKITIOYEHUs K ceTH «VHTepHeT» 1 obecreueHueM J10CTyna K 3JIeKTPOH-
HOI nHpOpMaIIMOHHO-00pazoBarenbHOM cpene SApl'Y.

ABTOp:

[Tpodeccop kadeapsl MUKPOIIEKTPOHUKU
u obmert puzukwu, 1.¢.-M.H. C.Bb. MockoBckuii

(noonucs)
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IIpuaoxenne Nel
K padoueii nporpamme TMCUUIIMHBI «MoJiekyJasipHas Ppu3uka»

@DoH/1 OLIEHOYHBIX CPEICTB
JJIS1 IPOBe/IeHUs] TEKYylIel ¥ MPOMeKYTOUYHOI aTTeCTALMHU CTYIeHTOB
Mo AUCHUILINHE

1. TunoBble KOHTPOJIbHBIE 32/IaHUS WM UHbIE MATEPHAJIbI,
He00X0AUuMBbIe IVISl OLEHKH 3HAHUI, yMeHH i, HABBIKOB M (MJIM) ONBITA JeSITeILHOCTH, Xa-
PaKTepU3YyIOIIUX dTanbl GOPMUPOBAHNS KOMIIETEHIIH A

1.1 KoHTpo/bHBbIE 32JaHUSI U MHbIE MATEePUAJIbI, HCIIOJIb3YyeMble B Mpolecce TeKyllei
aTTrecTanuu

3agaHus AJ8 CaMOCTOSITEIbHOI padoThI
(nposepka cgpopmuposannocmu OIIK-1,
uoenmucghuxamopwi: MJ[-OIIK-1.1, U/]-OIIK-1.2, H/[-OIIK-1.3)

3aganus no teme Ne 1 «OcnoBbl MKT. CraTHcTHYeCKHEe pacnipeae eHUs»:

1.

BBISICHUTE CBSI3b yCIIOBHSI A0COJIFOTHOM YIIPYTOCTH CTOJIKHOBEHUI MOJIEKYJI ra3a ¢ yClIOBH-
€M paBHOBECHSI.

ITpoBectu BeIBOA pacnpeneneHus ["aycca ans Moaenu cTpenbObl 10 MUILIEHH CO CIyYaiHbIM
OTKJIOHEHUEM.

OcCBOUTH BBIYMCICHUE TUIIOBBIX MHTETPAJIOB, BCTPEUAIOIIUXCS IIPU BBIYMCIECHUU CPEAHMX
3HA4EeHUH N0 pacnpeneneHusM Makcsesuia u boinenmana.

C nomonipr0 OCHOBHOW M JOTIOJIHUTEIBHON JINTEPATYPBHI, & TAK)KE HHTEPHET-PECYPCOB U3Y-
4uThb Bompoc «Ilapamokcel KIIaCCHYECKON CTaTUCTUKI.

BhInonHATE AOMAaIIHUE 33/1aHUS K IPAKTUYECKUM 3aHITUAM (pEelIeHue M0 3aJaHUsIM IIPero-
JaBaTelid 3a/1a4 U3 [3] criucka OCHOBHOM JIMTEPATYPHI).

3aganuga nmo teme Ne 2 «PeajibHBIE ra3b»:

1.

[TosryunTh 3HaYeHMsI KpUTHUECKUX MapaMeTpoB raza Ban-nep-Baanbca, ypaBHeHue coctos-
HUS B IpUBEJICHHBIX apameTpax. ChopMyIMpoBaTh 3aKOH COOTBETCTBEHHBIX COCTOSIHUM.
BrInonHATE JOMalIHUE 3aJaHusl K IPAKTUYECKUM 3aHATUAM (pellieHue Mo 3aJaHMsIM Ipero-
naBateJs 3a/1a4 u3 [3] crucka OCHOBHOM JIUTEpaTyphl).

3aganus nmo teme Ne 3 «IlepBoe Ha4a 10 TEPMOAUHAMUKHI»

1.
2.
3.

[Ipoananu3upoBath Bce GOPMYITUPOBKH IEPBOTO HAUaNIA TEPMOTUHAMUKH.

O60ocHOBaTh HEBO3MOKHOCTh BEYUHOI'O ABUraTeNsl IEPBOIO POJA.

BriBecTH ypaBHEHMS NOJIMTPONBI I WICAIBHOTO Tra3a u raza Ban-nep-Baansca. IIpoana-
JIU3UPOBATh (PU3NYECKUNA CMBICT OTPULIATENIEHON TETJIOEMKOCTH.

BriBectn ypaBHeHHne Maiiepa.

BoInoaHATh JOMaIIHKE 330aHus K IPAKTHUECKUM 3aHATHIM (pelIeHne Mo 3a/laHusIM Mpero-
JaBaTelis 3a/1a4 U3 [3] crrucka OCHOBHOM JIMTEPATYPHI).

3ananus no reme Ne 4 «Bropoe HaYa 10 TEPMOAMHAMUKI»

1.

[Tpoananu3upoBath Bce (GOPMYINPOBKH BTOPOTO Hayajla TepMOJIUHAMUKH. JloKa3aTh UX HK-
BUBAJICHTHOCTb.

O60ocHOBaTh HEBO3MOKHOCTH BEUHOT'O ABUraTeNsl BTOPOTO poJia.

Joka3ath nepByto U BTOpYyI0 Teopembl KapHo.

Jloka3aTp HE3aBUCHMOCTbh TEPMHUYECKOIO M KaJOPUYECKOIO YPAaBHEHUN COCTOSHUS M€alb-
HOTO Tasa.

BbINOAHATE JOMAIIHKE 33aHUs K IPAKTHYECKUM 3aHATHIM (peLIeHne Mo 3a/laHusIM Mpero-
JaBaTelis 3a/1a4 U3 [3] crucka OCHOBHOM JIMTEPATYPHI).



3ananus nmo teme Ne 5 «@®a3oBbie paBHoBecHs U (pa3oBbIe MePexXoab»:

1.

N3yuuth Bompock «IIpaBuino peryara» n «CBoiicTBa BemiecTBa BOJIM3H KPUTHYECKOTO CO-
CTOSIHUSD?.

[TpoBectu BbIBOJ opmysl Knanelipona-Knaysuyca Ha ocCHOBE MeTO/a LIMKIOB U METOJa
XapaKTePUCTUUECKUX (QYHKIMH.

BrInonHATE JOMalIHUE 3aJaHUs K IPAKTUYECKUM 3aHATHUAM (pELIEeHUE N0 3aJaHMsIM IPEIo-
JaBatens 3a/1a4 u3 [3] crucka OCHOBHOW JIUTEPATYPHI).

3ananus mo teMe Ne 6 «IloBepXHOCTHOE HATSIKEHHE»:

1.
2.

M3yunTh NpakTUYECKYIO 3HAYMMOCTb KAIIUJUISIPHBIX SIBICHUM.
BeImonHsTE fOManIHye 3a1aHus K IPAKTUYECKUM 3aHATUAM (pELIeHNe 10 3aJaHHUsIM IPero-
JlaBaTelisd 3a/1a4 U3 [3] criucka OCHOBHOM JIMTEPATYPBI).

33[[3]-[1/[5[ no Teme Ne 7 «HpOIIeCCBI MMEepeHoca B razax».

1.
2.

>

SN

10.
11.
12.

13.

14.
15.

16.

17.
18.
19.
20.
21.
22.
23.

N3yuuts cBsi3b K0dPPuireHToB auddy3uu, TeIIoNpPOBOIHOCTH U BI3KOCTH B razax.
BrinmonaHsATe 1oMaIIHue 3a1aHus K MPAKTHYECKUM 3aHATUSAM (PEIIeHUE MO 3aJaHUsIM TIPero-
naBaTels 3a/1a4 u3 [3] crucka OCHOBHOM JIMTEPATYPHI).

1.2 CnucoK BONPOCOB U (WIN) 321aHUI VIS IPOBeACHUS IPOMEKYTOYHOM aTTeCTALUMN
(nposepxa cpopmuposannocmu OIIK-1, uoenmughuxamop MU/-OIIK-1.1)

Maccer atoMoB 1 MoJieky:1. ['unore3a u noctossHHast ABorajapo. 3akoH ABOrajapo.
YactoTHoe ompenaeneHne BepOATHOCTU. CII0KEHHE BEPOSTHOCTEHW B3aMMOUCKIHOYAKOLIUX
COOBITHI. YMHOKEHHE BEPOATHOCTEH Il HE3aBUCHUMBIX cOObITHIA. HOopMupOBKa BeposiT-
HOCTH.

VYcioBus NpUMEHUMOCTH pactipenesneHus ['aycca.

OrnpezneneHre paBHOBECHOIO COCTOAHMSA. Kiaccuueckoe MOJEKYISIPHO-KMHETHYECKOE
ompeielieHue TeMIEePaTypsbl, MPoOIEeMbI €r0 MPUMEHUMOCTH B Tra3ax.

W neanbHO-razoBas mkajia TeMrepaTypbl. TepMOMeTphl.

Teopema o paBHOpacnpeeIeHUU SHEPTUU IO CTENEHSIM CBOOOIBI.

XapakTepHble CKOpOocTH pacnpeneneHuss Makcsemia. CpeHsis KHHETUYEeCKast SHEPTHsl.
bapomerpuueckass popmyna. OnbiTel [leppeHa mo sKCHEpUMEHTAIBHOMY OMPEIETICHUIO
yucia ABoraapo.

Bo3pacranue s3HTponMM Ipu Nepexoie K PaBHOBECUIO B 3AMKHYTOW CHUCTEME.

Uneanspusle 1iukisl. Padora rasza. Temio.

BuyTpennss sneprus B repMoauHamuke. [lepBoe Hauano TepMoIMHAMUKHY.

TermoeMkocTs. MoJsipHast M yAeabHas TEMNIOEMKOCTH. Y paBHEHME Maiiepa 11 ujeaibHo-
ro rasa.

ITonuTponmyeckuil mpouecc. Y paBHEHUE MOJUTPOIIBI B HICAIBHOM Ta3e. M3omnporeccsl kak
YaCTHBIE CITy4au NOJUTPOIMYECKOIO Mporecca.

Huxkn Kapno. TenoBas u xonoauiabHas ManHel. Teopemsl KapHo.

OCHOBHOE TEPMOJMHAMHUYECKOE TOXKIECTBO. [loHATHE O TEPMOAMHAMUYECKUX CTEHEHSX
CBOOO/IBI.

DHTpONUS UIeaTbHOTO ra3za. Mi3MeHeHne SHTPONuU B 0OpaTUMBIX U HEOOPATUMBIX MPOIIEC-
cax.

VYpasuenue Ban-nep-Baansca. BHyTpennsia sueprus rasa Ban-aep-Baanbca.

O ekt xoyna-Tomcona. Temneparypa HHBEpCHUH.

Tennoas Teopema HepHera. Tperbe Hayano TepMOIMHAMUKH.

TepMmoanHamuueckue yciaoBus paBHoBecHs (a3. da3oBbie nuarpamMmel. TpoliHas ToUka.
Vpasnenue Knaneipona-Knaysuyca.

N3orepmel Ban-nep-Baanbca u cxxnkeHue ra3os.

Kputnueckas Touka.



24. IloBepxHOCTHOE HaTsKEHHE. JlaBiieHHME I10J MCKPUBIICEHHOM IOBEPXHOCTHIO. DopMyna
Jlamaca.

25. CMauMBaHME U KallUJUISIPHBIE SIBJICHUS.

26. CpeznHee BpeMs M CpelHss IMHA CBOOOIHOTO Ipodera.

27. CBs3b Mex Iy Kod(puimeHTaMu, XapaKTepU3YIOIUMU MPOIIECCH ITepeHoCa.

1.3 IIpumepHbIe 32/1aHUS HA KOHTPOJIbHbIE PA0OTHI.
(nposepka cihopmuposannocmu OIIK-1, uoenmughuxamopwr: MJ/{-OIlIK-1.2, H/[-OIIK-1.3)

KonTpoasnas padora Nel
(paccuumana na 90 munym)

1. TlopuHeBoil Hacoc npeAcTaBiseT cO00M HMINHIP ¢ mopuIHeM. Bo Bpemst BBIIBUKEHUS
MOPIIHS 00BEM MOl HUM COEIMHEH C OTKAYUBAEMBIM COCYAOM, ITPH 0OPATHOM XOJI¢ KOHTAKT
C OTKaYUBAaEMBbIM COCYJIOM MEPEKPHIBACTCS U OTKPBIBACTCS KIIaNaH, COeAUHSAIOMNNA HACOC C
BHEIIIHEH CPe/Ioif, MPpU 3TOM ra3 MoJ OPIIHEM BbIOPACHIBACTCS HAPYKY.
O06beM 0TKauMBaEMOTO COCy1a V=10 1, makcumansHslit 06beM WIMH]pa Hacoca MPH BbI-
JBBUHYTOM TopIHe A V=0,25 ;i Cunras npouecc H30TePMUYECKIM, A a3 HACAIBHBIM,
HalTH, BO CKOJIBKO Pa3 YMEHBIIUTCS JAaBleHue mocie 1= 200 yykioB paboThl Hacoca.

2. HCHOJ’ILSYH pacupeaciiCHUC MaKCBCJ'IJ'Ia, HaWTH Cp€aAHCC 3HAUCHUC BCIIMIUHDI, O6paTHOI>'I

1/v

CKOPOCTH IOCTYIATCIIBHOI'O ABUKCHHUA MOJICKYJIBI: . Macca MOJICKYJIbI m, a0bcoJroTHAs

Temieparypa | .

a4 P=09

3
3. BsBech B Bojie IapoOOPa3HbIX YACTHYEK BEIIECTBA MIOTHOCT /My nmuamerpa

— A0 7 o © o
d=1,03-10" \ naxoauTCs B HEMIOIBUKHOMN KIOBETE npu Temnepatype 20 C. Haiiti oTHO-

n,/n2

IIEHUE KOHIIEHTPAIUi YaCTHYEK Ha noBepxHocTH B3Becu (M) n Ha rny6HHe5 mm ().

IIpaBuiia BbICTAB/ICHHSA OLEHKH.
«OTIMYHO» - BCE 3aJ1a4M pelIeHbl BepHO. [lonyckatoTcs He3HaUYUTeNIbHbIE HETOUHOCTH (OIINOKa
B YHCJICHHOM OIIPEEIIEHUHA KOHEUYHOT O UM IIPOMEXYTOYHOI'O pe3yJIbTaTa IIpU IIPABUIBHOM
AQHAJIMTUYECKOM PEIIEHNH, OTCYTCTBUE CCBUIKM HA UCITOJIb3YEMBIN 3aKOH IIPU MPABHWIBHOM €r0
MaTE€MaTU4YeCKOM BBIPaKCHUU.
«Xopo110» - 1BE U3 TPEX 3a/1a4 PELICHbI BEPHO. [[0MyCcKaroTCs HE3HAYUTEIbHBIE HETOYHOCTH.
JInGo — Bce 3a7auu peleHsb! B 1IeJI0OM PaBUIbHO, HO IIPH 3TOM B OJHOM M3 3a]1a4 JOMYIIEHbI
CYLLIECTBEHHbIE HETOYHOCTH (HE yKa3aHbl €IMHULIBI U3MEPEHUSI B KOHEUHOM pe3yibTaTe, UMEI0T-
Cs1 HETOYHOCTH B IIPEACTABICHUU IIPOMEKYTOUHBIX PE3YIIbTATOB.
«Y10BJIETBOPHUTEIBLHO» - BCE 337ja4l PELIEHbI HE TIOJTHOCTHIO JIUOO C CYIIECTBEHHBIMH HETOY-
HOCTSIMH, 1100 BEPHO pellIeHa TOJIbKO OJJHA U3 3ajiay.
«Heyn0BJ1eTBOPUTEJIBLHO» - BCE 33J[aUy PEIIEHbl HEBEPHO, JIMOO pelIeHne He TPECTAaBICHO.

KonTtpoubnas padora Ne2
(paccuumana na 90 munym)

1. Oamn mons naeansHOrO Ta3a M306apHMYECKH HATPENU HA AT=72 K, coobmuB emy konnde-

Q=16

CTBO T€IlJIa

y=C,/C,

2. HpeanpHas XOMOAWIBHAS MAIIMHA paboTaeT mo oopaTHoMy mukiay KapHo B mHTEpBase TeM-

k/>x. HaliTn npupainenne ero BHyTpEHHEN YHEPTUN U BETUUUHY

o 0
neparyp ot ~ 11" C 10 15" C. Haiitu oTHOWIEHHE OTBOAMMOTO OT OXJIA%IaEMOr0 TeNa TerIa

’
Q/A (XonmoubHBIH KO3 PULIHEHT).
3. Temnou30aMpOBaHHBIN UIMHID PAa3IEeH HEBECOMBIM MOPIIHEM Ha JBE OJJMHAKOBBIE Ya-

K BHEIITHEH padore:

ctr. ITo 0JIHy CTOPOHY TIOPIITHS HAXOMUTCS ¥ MOJNEH HIeabHOTO Ta3a ¢ MoKa3aTeseM alua-

6aTbl ¥, o ApyryIo cTopony - BakyyM. [1opIieHs OTITYCTHIIH, ¥ Ia3 3alOIHIT BECh LH-
JTUHJP. 3aTeM NOPILIEHb MEUIEHHO MEPEMECTUIIN B HaYalIbHOE NosioxkeHue. Halitu npupa-



IIEHUEe BHYTPEHHEH SHEprUn U SHTPOMUHU B pe3ysibTaTe 000uX mnpoieccoB. HauanpHas Tem-

neparypa rasa To,
IIpaBusa BeICTAB/I€HHS OLEHKH.
Te ke, 4To B KOHTPOJIBHOM padoTe Nel.

1.4 HToroBbIii TECT
(nposepka chopmuposannocmu OIIK-1,
uoenmucghuxamopwi: MJ[-OIIK-1.1, U]]-OIIK-1.2, H/[-OIIK-1.3)

20 BOIPOCOB U 33j71a4 TeCTa GOPMUPYIOTCS CITyIaiiHON BRIOOPKOH U3 pa3ienoB 0aHKa BOIIPOCOB
B LMS Moodle:

Pa3nen OO01ee koymyue- KomnnuectBo BO-
CTBO BOIIPOCOB B MIPOCOB B TECTE
OaHke
W ieanbHble rassl 4 2
Craructuueckue pacnpeesieHus 14 5
PeanbHble ra3sl 3 |
[TepBoe HauaI0 TEPMOJUHAMUKHU 8 3
BTopoe Havano TepMoAMHAMUKHI 15 5
Pa30BbIe NEPEXOIbI 6 2
[ToBEpXHOCTHOE HATSIKECHUE 5 1
SIBaeHus nepeHoca 5 1

IIpumepsl BONIPOCOB M 32124 TecTa.

[TepBoe Hauano TepMOAMHAMUKH, Bompoc Ne6

Bo3MoykeH 11 ¢ TOYKH 3peHus IepBOro Hayajla TepMOJUHAMUKHA 00paTUMBIH MpolLiecc, B KOTO-
POM TOTJIONIEHUE TETJIa COTPOBOXK/1AETCS TOHWKEHUEM TEMIIEPATypbl, a IPU BBIJCICHUN TEIUIa
B 00paTHOM Ipoliecce TeMIepaTypa yBeaIuunBaeTcs?

A) HEBO3MOXEH

B) Bo3MOKeEH.

Craructuueckue pacnpezaenesus, Bornpoc Ne9

Pacnpenenenue bonbiimMana siBIsieTCs CAEACTBUEM YCIOBHS (YCIOBHH):

A) oTcyTcTBHSA Apeiida MOJIeKyJ B IPOCTPAHCTBE CKOPOCTEH

B) otcyrcTBus Apeiida MoeKyl B IPOCTPAHCTBE KOOPAUHAT

C) orcyTcTBus apeiida MOJIEKyN B IPOCTPAHCTBE CKOPOCTEH U B MPOCTPAHCTBE KOOPAMHAT
D) B3anmHOM KOMTIIEHCAITUHU APE(POB MOJIEKYJ B IPOCTPAHCTBE CKOPOCTEH U B MPOCTPAHCTBE
KOOpJUHAT

Bropoe Hauano tepmoauHamMuky, Borpoc Ne§

B cootBeTcTBUM ¢ Teopemont HepHcTa TETIOEMKOCTh MPU CTPEMIICHUH TEMIIEPATYPhI K a0COo-
JIOTHOMY HYJIIO:

A) monspHas TemoeMkocTh Cv crpemMurcs K 3RI2, MOJISIpHast TertoeMKkocTs Cp — K O RI2 qro
COOTBETCTBYET KaJJOPUYECKUM CBOWCTBAM OJIHOATOMHOTO ra3a, Tak Kak BCe CTEIIEHH CBOOO/IBI,
KpOME NOCTYIAaTeIbHbIX, "'3aMOpakuBaroTcs"

B) ne usmensercs

C) cTpeMuTcs K HyJIO



Ha npoxoxnenue tecta otBoautcsa 40 MuHyT. 3a IpaBUIbHBIN OTBET Aaetcs 1 Oamn. B HekoTo-
PBIX CIIydasiX OTBET, HE ABJSIOIIMNACS MOJTHOCTHIO BEPHBIM, MOKET OBITh NPaBUIIBHBIM YaCTHYHO;
3a Takue oTBeThl naercs ot 0,05 no 0,2 6anna. Lltpadubie 6anibl 3a HEBEpHBIE OTBETHI HE
IPEIYCMOTPEHBI, 32 UCKJIIOUEHHEM BOIIPOCOB C MHOXKECTBEHHBIM BapUaHTOM OTBeTa. Makcu-
MaJIbHBINA 0ajut 3a TecT — 20 6aoB.

IIpaBuJia BbICTaB/IEHHs OLIEHKH 32 TecT.
«OT1auuHo» - 17-20 6annos.
«Xopomo» -14-16,95 Gamnos.
«Y10BJIETBOPHUTENbHO» -8-13,95 Gamos.
«HeynoBieTBopuTeIbHO» - MEHEE § OALIOB.

1.5 CnucoK BONPOCOB K IK3aMEHY
(nposepka cipopmuposannocmu OIIK-1, uoenmughuxamop HJ/[-OIIK-1.1)

1. Ilpeamer MonekynsipHON (GU3MKU U TepMOAUHAMUKH. CTaTUCTUYECKUN M TepMOJIMHAMUYE-
CKUH METOJIbl OIUCAHUSI COCTOSIHUSI CUCTEMbI. Macchl aTOMOB M MoJiekyJl. ['unoresa u mno-
crostHHass ABoraapo. KonudectBo BemectBa. Mojenb uaeanbHoOro raza. OnbITHBIE 3aKOHbI
UJealIbHbIX Ia30B. DMIHUpUYECKas ra30Basi abCOIIOTHAs TeMIlepaTypa.

2. Cayuaiinble BenuuuHbl. BeposiTHOCTh. YacToTHOE ompeneneHue BeposATHOCTH. CloxeHue
BEPOATHOCTEN B3aMMOMCKIIIOUAIOIIUX COOBITUN. YMHOXKEHUE BEPOATHOCTEN JUIsl HE3aBUCHU-
MbIX coObITHii. HopMupoBka BepositHocTu. CpenHee 3HaYeHHE TUCKPETHOW CIyd4aiiHOM Be-
auuuHbl. [lnoTHOCTE BeposTHOCTU. CpeHee 3HaUeHUE HENPEPhIBHO M3MEHSIOIIENHCS BEIU-
yuHbl. [{ucnepcus.

3. Pacnpenenenue ['aycca m ycinoBusi ero mpuMEHHMMOCTH. BbIBOI pacrnpeneneHust ['aycca.
I'paduk Pynkuuu pacnpeneneHus ['aycca.

4.  OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. PaBHOBECHOE MaKpOCKOMU-
4yec-Koe cocTosiHue cuctembl. CpeHsisi KUHEeTH4ecKas s3Heprus Mosekyi. Kinaccuueckoe mo-
JIEKYJISIPHO-KMHETUYECKOE OIpeIeTICHIE TeMIepaTyphl, MPoOIeMbl €ro MPUMEHUMOCTHU B Ta-
3ax.

5. Temneparypa. Crioco® m3MepeHus: Temreparypbl. DMIOUPUYECKHUE JTUHEHHbIE TeMIlepaTyp-
HbIe mKaibl. MaeanbHo-ra3oBas mkana temiepaTypbl. TepMomeTpsl. AOCOTIOTHBIN HYIIb.

6. DyHKIMA pacnpenereHus MOJIEKYJ ra3za Mo IPOeKIUsIM CKOPOCTH. BeposTHOCTh U cpenHee
KOJIMYECTBO MOJIEKYJ B 3aJJaHHOM HHTEpBaJle MPOEKUUU CKOpocTH. CpeaHuil KBaapaT mpo-
eKIIUN CKOpocTU. Teopema o paBHOpAcIpeIelIeHUH 3HEPTUH [0 CTENEHIM CBOOOIBI.

7. Pacnpenenenne MakcBemna sl MOJyJsl CKOPOCTH. BEpOSATHOCTh M CpelHEee KOJIUYECTBO
MOJIEKYJI B 3a/IaHHOM MHTEPBAJIE MOYJIsI CKOPOCTH.

8. XapakTepHble CKOpOCTH pacmupeneneHuss MaxkcBemna. CpeaHsisi KUHETHYECKas SHEPTHsl.
Teopema o paBHOpacnpeieIeHUU SHEPTUH 110 CTENEHSIM CBOOO/IBI.

9. Ywucnao MOJIeKyJl B Pa3UYHBIX y4acTKax pacmpeneneHus MakcBensa. DKCrepuMeHTaIbHas
IIPOBEpKa pacrpenencHus Makcaena.

10. YacroTta ynapoB MOJEKyd O CTeHKY. /laBieHne raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUM Ia30B. MOJEKyIIpHO-KMHETUYECKUI BBIBOJ ypaBHEHUs MeHpenee-
Ba-KnaneiipoHa.

11. bapomerpuueckas gopmyna (rHIpoAMHAMUYECKU BBIBON). Pacmpenenenue atMochepHbIX
ra3oB 1o BbicoTe BONM3U noBepxHocTH 3emiu. OnbiThl [leppeHa mo skcnepuMeHTalbHOMY
OIIpeeNIEHUIO Yrcia ABOraapo.

12. IIpuHiun aetanbHOro paBHOBecHs. BriBox pacrpezneneHuss MakcBenia W3 NPUHIAINA Je-
TaJbHOTO PAaBHOBECHS.

13. Jlpetid monekys umeanpHOTO ra3a BO BHEIIHEM CHIIOBOM moJjie. Pacnipenenenne bonbimana.
[Tpumenenue pacupenenenust bonbumMana k atmochepam rianer. Paccesnue armocdepsl.

14. BbpoynoBckoe asmxenue. ®opmyna DitHmTeliHa-CMOITyX0OBCKOTO.

15. MHKpOCOCTOSIHUE CHCTEMBI (Ha IpUMepe pacipesieieHus] MOJIeKyJ ra3a B oobeme). BeposT-
HOCTH MHKPOCOCTOSIHUHN. MoJeKyIapHO-KMHETUYEeCKasi UHTepIpeTaus paBHoBecus. JleMoH
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17.

18.

19.
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25.

26.

27.

28.

29.

30.
31.

32.

Makcseia.

[loHATHE O BEPOATHOCTHM MAKPOCOCTOSHHUSA. DHTPONMs Kak Mepa Oecrnopsjka B CHUCTEME.
CBs13b HTPOINHU C BEPOSITHOCTBIO MaKpOCOCTOsIHUA. Bo3pacTtaHue sHTpOINIUU MpU MEPEXOE
K PaBHOBECHIO B 3aMKHYTOW CUCTEME.

IIpenmer TepmoauHamMuKu. PaBHOBECHBIE U HEPABHOBECHBIE Mporiecchl. OOpaTuMble U He-
obpartumsle npoueccsl. MaeansHble nukibl. PaboTa rasza. Temo.

BuyTtpennsist sueprust B TepMmonuHamuke. Ilepoe Hayano tepmoguHamMuku. OOOOIIEHHBIN
3aKOH COXpaHEHHUs 3Hepruu. [IpMHIMI 3KBUBAJIEHTHOCTH TeIla U paboThl. MexaHu4ecKui
SKBUBAIEHT Tema (ombIT J[koymst). @yHKIuN cocTosHUS u nonHble auddepenunanst. U3-
MEHEHHE BHYTpEHHEH »Hepruu, Temia u padboTsl B 1ukie. HeBO3MOXKHOCTh BEYHOIO JBUTa-
TeJs IEPBOrO poJa.

Temnoemkocts. MossipHass U ynenapHas TEINIOEMKOCTH. TeNIoeMKOCTh IPH IMOCTOSSHHOM
oobeme. TermoeMKoCTh MpH MOCTOSTHHOM JaBleHUH. YpaBHeHHe Maiiepa A MaeanbHOTo
rasa.

Pacxoxnenne KiaccuuecKol MOJEKYJISIPHO-KMHETHYECKOW TEOPUH TEIUIOEMKOCTU HICallb-
HOT'O Ta3a ¢ 3KCIIEPUMEHTOM. 3aMOpaKMBaHKUE KOJIeOaTeIbHbBIX CTeNIeHEH CBOOOIbI (3JIeMEH-
TapHas KBaHTOBas WHTepnperanus). KauectBeHHOEe 0OBSICHEHHE 3aBUCUMOCTU TEIJIOEMKO-
CTH MOJIEKYJIIPHOTO BOAOPO1a OT TEMIIEPATYPBI.

[Ipormeccrl B maeanbHBIX Ta3ax. M3obapuueckuii npouecc. M3oxopuueckuii nporecce. M30-
TepMudeckuii mporecc. (Pacyer m3aMeHeHHs BHYTpeHHEH >Hepruu, paboTbl M KOJIWYECTBA
TEIUIOTHI B 3TUX Ipolieccax.)

Anmnabatryeckuii mporecc. YpaBHEHHE aanadaThsl sl 00paTHMOTo aguabaTHIecKoro mpo-
Lecca B UJealbHOM rase.

[Tonutponmyeckuii mpouecc. Y paBHEHUE MOJUTPOIBI B UACAIBHOM rasze. M3omponecchl Kak
YaCTHBIE CIy4au MOJUTPONHUUYECKOro mpouecca. IIpoueccsl ¢ oTpuLaTeNbHON TEMI0EMKO-
cTb10. (/s pa3MbliIeHNs — IEpBOE Ha4aI0 TEPMOAMHAMMKYI U TEOPHUS TEIIOPOAA).

Hukn Kapno. TeroBas u xononuiabHas MamHbl. Kosdduument none3Horo aecTBus MuK-
na. [Tocrynat Knaysuyca. Jloka3zaTeabCTBO HE3aBUCUMOCTH K.11.1. iukia KapHo ot pabouero
BELIECTBA U MPOTSHKEHHOCTH IPOLIECCOB HA OCHOBE nocTyiaTta Kiaysuyca (mepsast Teopema
Kapno).

Boruncnenue k.m.j. nukia Kapro ansg uaeansHoro rasa. Ilpencrasienue o pa3dueHun npo-
M3BOJIBHOTO 0OPAaTUMOI0O LIMKJIA HA COBOKYMHOCTh O€CKOHEUHO MajbIX IHKiI0B KapHo. Tep-
MOJIMHAaMUYECKO€E OIpe/IeJIieHHe AHTPONHUU. BTOopoe Hauyano TepMOJUHAMHUKUA U SHTPOIHUS
KaK (DyHKIUSI COCTOSTHUSL.

[TpuHIIMT HEBO3MOKHOCTH BEUHOTO JIBUTATelNs BTOPOro poaa (moctyiar ToMcoHa — jopaa
KenbBuHa). Paznuunbie popMyIupOBKH BTOPOro Hayaia TEPMOJUHAMHKHU, UX SKBUBAJICHT-
HOCTb.

IlepBas Teopema KapHo Kak ciencTBUE OJHO3HAYHOCTH SHTPONUHU B 33JJaHHOM TEPMOJIMHA-
MUYECKOM COCTOSIHMM. MakCUMaJIbHBIN K.II.Jl. TEIUIOBOM MAIIMHBI B 33JaHHOM TEMIIepaTyp-
HOM uHTepBasie (BTopas Teopema Kapno). TemmepaTypa ¢ TOYKM 3peHHs] BTOPOro Hauajia
TEPMOJIMHAMUKH (TEpMOJIUHAMUYECKast a0COIOTHAS TEMIIEpaTypa).

OCHOBHOE TEpPMOJMHAMHYECKOE TOXKIAECTBO. [IOHATHE O TEPMOAMHAMMUYECKHUX CTEIEHSX
cBoOoabl. TepMoanHamMuueckue npousBoanble. Juddepennmanbaoe kanopuieckoe ypaBHe-
HUE.

VYpaBHEHHs COCTOSHUS U TEPMOJMHAMHUYECKHE CTENEeHH cBoOOibl. HesaBucuMocTs TepMu-
YEeCKOr0 U KaJIOpUYECKOT0 YPaBHEHUM COCTOSIHUS (Ha IpUMepe UAeaTbHOro ra3a).

Huxaer OtTo u duzens.

DHTponUs UAEaITbHOr0 ra3a. lMi3MeHeHrne SHTPONMH B OOpaTUMbIX M HEOOpaTUMBIX IpOIeC-
cax. TeruiooOmeH. Pacimmpenue raza B mycrory. Bzaumnas auddysus pa3nuyuHbiX U OAUHA-
KOBBIX ra3oB. [Tapagokc ['n66ca.

Boszpacranue sHTporuu B HEOOPATUMBIX MPOIECCAX, MPOTEKAIOIIUX B 3aMKHYTOH CHCTEME.
HepasenctBo Knaysuyca.
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TepmoauHaMuyeckue MOTEHIMAIBL. XapaKTepUCTHUECKUEe (PYHKIUU COCTOSHHS. XapakTe-
puctuueckue nepemenHsle. CooTHomeHnsa Makcseia A1 TEPMOJINHAMUYECKUX ITPOU3BO-
HBIX.

VYcoBust TEpPMOJMHAMUYECKOTO PABHOBECHS M AIKCTPEMYMBI XapaKTEPUCTUUECKUX (YHKIIMNA
COCTOSIHHSI.

Peanbuble ra3pl. B3anmoielicTBre MOJIEKYJT Ha MaJIbIX U OOJIBIIUX PACCTOSHUSIX. Y PaBHEHUE
Ban-nep-Baanbca. BuyTpennss sneprus raza Ban-nep-Baanbca.

S dexr xoynsa-Tomcona. Temneparypa nuaBepcun. HaxoxxaeHue reMnepaTypsl HHBEPCUU
g raza Ban-nep-Baanbca. [Ipunuun rpaxyupoBku TepMoMeTpa B aOCOIIOTHONW TEPMOIU-
HaMHW4YECKOH IIKAJIE.

Tennoas Teopema Hepuera. Tperbe Hauano tepMoanHaMUKH. TeIIOEMKOCTH MpU TEMIIE-
parypax, OIM3KHX K a0CONIOTHOMY HYJI0. HemocTHXUMOCTh abCONIIOTHOTO HYJIS TEMIIepa-
Typbl. OTpHUIIaTeNbHBIE A0COTIOTHBIE TEMIIEPATYPHI.

XuMuuyeckuil noreHuuan. TepMoauHAMUUYECKUE MOTEHLIMAIbl JUIsl CUCTEM C NEPEMEHHBIM
YUCJIOM YacTHII.

Tepmoannamuveckne ycioBusi paBHoBecus: ¢a3. DazoBble auarpammbl. TpoifHas TOYKa.
[TpaBuio ¢a3 ['md6ca.

[Tonatne o (a3oBBIX Hepexoaax MEepBOro W BTOPOTo pojaa. CKpeITas TEIIOTa MEpexoia.
OrnpeesieHHOCTh 3HaKa CKPBITOM TEIJIOTHI IEpexoa.

VYpasuenue Knaneripona-Kiaysuyca. JlaBneHne HaCchIILIEHHOTO Tapa.

N3orepmbl Ban-nep-Baanbca u cxxmxenue razos. IlpaBuino mmomaneit (Makcsemna). Ipa-
BWJIO phryara. MeractaOmiIbHbIE COCTOSHUSI.

Tpoitabie Touku. [lonumopdusm kpucramnos. 3apoabinm das.

Kputnueckast Touka. CBoiicTBa BemecTBa BOJM3M KPUTHYECKOTO COCTOSHHS. Bwramcienue
KPUTUYECKHX [apaMeTpoB [ ra3za Ban-nep-Baanbca. 3aKOH COOTBETCTBEHHBIX COCTOSIHUM.
CxmxeHue ra3oB U I0JIy4€HUE CBEPXHU3KUX Temneparyp. Jleranaepsl.

[loBepxHOCcTHOE HaTskeHue. JlaBieHUME NOJ HCKPHUBJIEHHOW IOBEpXHOCThIO. DopMmyna
Jlanunaca.

Kpaesbie yrapl. CMaunBaHue U KalWUISPHBIE SBJICHUS.

SBnenue nepeHoca B razax. TermaonpoBOIHOCTb, TU(Pdy3us, BI3KOE TpEHUE. IMIUPUUECKHE
YPaBHEHUS U KaYECTBEHHBIN aHAIN3.

DddexTuBHOE ceueHue paccessHus. CpeHee BpeMs U CpeaHss JJIMHA CBOOOIHOTO Mpooera.
3aBUCUMOCTh Cpe/iHel JUTMHBI CBOOOAHOrO mpobera oT temnepatypsl (popmyna CésepreH-
1a).

TemmonpoBoIHOCTh B razax. DJIE€MEHTapHas MOJIEKYJSIPHO-KUHETHYECKas TEOpHUs TEIIOo-
npoBoaHocTH. KoadduureHTt TennonpoBoiHOCTH.

Juddysus B razax. JneMeHTapHass MOJEKYIIpHO-KUHeTHYeckas Teopus auddyzuu. Koad-
¢unuent nuddysun.

Bsi3koe TpeHue B razax. DieMeHTapHas MOJIEKYJSIPHO-KMHETHYECKas Teopus BsizkocTu. Ko-
s¢dunmeHT BA3KocTH. CBA3b MEXIY KO3(DPUIMEHTaMH, XapaKTePU3YIOIIMMHU MPOIIECCHI TTe-
peHoca.

l'IpaBn.Ha BbICTABJICHHA OLICHKHN HA 3K3aMCHE.

B sk3ameHanroHHbIe OMIIET BKIIIOYAETCS 1Ba TEOPETHUECKUX Borpoca. Ha moaroTosky k

OTBETY Jaercs He MeHee 14aca. [Ipu oTcyTCTBUM NMONOKUTENBHON OLIEHKH («YyIOBIETBOPUTEIb-
HO» U BBILIE) [0 KOHTPOJIbHOU padoTte Nel u/mnu No2 naercst JONOJHUTENIbHAS 33/1a4a [0 TeMe
COOTBETCTBYIOIIEH KOHTPOJIbHOW paboThl. B 3TOM citydae BpeMsi Ha MOATOTOBKY yBETUYNBACTCS
Ha 0,5 gaca.

IIo utoraM sK3amMeHa BBICTABIISICTCS OJHA U3 OLICHOK: COTIIMIHO», «XOPOIIO», «YyIOBJIC-

TBOPUTCIIBHO» UJIN «KHECYAOBJICTBOPUTCIBHO).



Onenka «OTJIMYHO» BBICTABISIETCS CTYACHTY, KOTOPBIH JEMOHCTPUPYET IITyOOKoe U
NIOJIHOE BJIAZICHUE COZIEP)KaHUEM MaTepualla M MOHSATUHHBIM alNapaToM KIacCUYeCKON (GU3UKY;
YMEET CBA3BIBATh TEOPHUIO ¢ NPAKTUKOW. CTyNEHT JaeT pa3BEpHYyThIE, IOJIHbIE OTBETHI HA BO-
IPOCHI 3K3aMEHALMOHHOI0 OMJIETa U IOTOIHUTENIbHBIE BOIIPOCHI, COOJIIOAET JIOTHYECKYIO T10-
CJIEIOBATEIBLHOCTD IIPH U3JI0KEHUH MaTepHaa.

Ounenka «Xopomo» BbICTABISACTCS CTYIEHTY, OTBET KOTOPOI0 Ha 3K3aMEHE B 1IEJIOM CO-
OTBETCTBYIOT YKa3aHHBIM BBIIIE KPUTEPUSM, HO OTJIMYACTCS MEHBIIEH 00CTOSTENFHOCTHIO, TITYy-
O1HOI, 000CHOBAaHHOCTBIO U MOJHOTOH. B 0TBeTe MMEIOT MECTO OT/IEbHbIE HETOYHOCTH (HeCy-
IIECTBEHHBIE OINOKH), KOTOPbIE UCIPABIISIFOTCS CAMHUM CTYACHTOM IOCIIE JOTIOJHUTEIbHBIX U
(MM) YTOUHSIOLIMX BOIIPOCOB IK3aMEHATOpA.

Onenka «Y10BJIeTBOPHUTEIbHO» BBICTABIISIETCS CTYAEHTY, KOTOPBIH 1a€T HEOCTATOYHO
HOJIHBIE U [IOCTIEI0BATENIbHbBIE OTBETHI HA BOIIPOCH! 3K3aMEHALIMOHHOT0 OMJIeTa U JOIOIHUTEb-
HbIE€ BOIIPOCHI, HO IIPH 3TOM JIEMOHCTPUPYET YMEHUE BBIJCIUTD CYLIECTBEHHbIE U HECYIIECTBEH-
Hbl€ MIPU3HAKU M YCTAHOBUTh IIPUYMHHO-CIIEICTBEHHBIE CBA3U. [Ipy U31105k€HNH OTBETOB JI0IyC-
KalOTCs OIIMOKU B ONPEJCNICHUH U PACKPBITHH HEKOTOPHIX OCHOBHBIX MOHSITHIA, TEPMHUHOB, B
(bopMyIMPOBKE MOJIOKEHHH, KOTOPbIE CTYJEHT 3aTPYAHAETCS UCIIPABUTh CAMOCTOSITENbHO. [Ipu
apryMeHTally OTBETA CTYJIEHT HE 0OOCHOBBIBAET CBOU CYy>kJieHUs. Ha yacTh TOMOIHUTENBHBIX
BOIIPOCOB CTYJICHT 3aTPYAHSETCS 1aTh OTBET UM AAE€T HEBEPHBIE OTBETHI.

Onenka «HeynoB/1eTBOPHUTEIBHO» BBICTABIISIETCS CTYIEHTY, KOTOPBIM 1IEMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHBIE 3HAHUS; OECIIOPSIIOYHO U HEYBEPEHHO U3J1araeT MaTepuai; He
YMEET BbIACIATh IJIABHOE U BTOPOCTENEHHOE, HE YMEET COEIMHATh TEOPETUUECKUE TIOJI0KEHUS C
IPaKTUKOMH, JOIycKaeT rpyOble OMNOKY MPH ONPEAEIeHUN CYITHOCTH PACKPBIBAEMBIX ITOHITUH,
SBJICHUH, BCJICJCTBHE HETOHUMAaHMSI UX CYLIECTBEHHBIX U HECYLIECTBEHHbBIX IPU3HAKOB U CBS-
3€i; 1aeT HeMOJHbIE OTBETHI, JJOIMKA U MOCIEeI0BATEIbHOCTD U3JI0KEHUS KOTOPhIX UMEIOT Cylle-
CTBEHHbBIE U IPUHLUIINAIbHbIE HAPYILIEHUS, B OTBETaX OTCYTCTBYIOT BbIBO/IbL. JlOMOJIHUTENbHbBIE
U YTOUHSIIOIIME BOIIPOCHI 3K3aMEHATOpa He IPUBOJAT K KOPPEKIIMU OTBETOB cTyAeHTa. Ha oc-
HOBHYIO YacTbh JIONIOJHUTEIbHBIX BOIIPOCOB CTYJEHT 3aTPyAHSIETCS JaTh OTBET UJIU 1aeT HEBEP-
HbI€ OTBETHI.

Onenka «HeynoBIeTBOPUTENBHO» BBICTABIISIETCS TAKXKE CTYACHTY, KOTOPBII B34JI 3K3a-
MEHALMOHHBIM OMIIEeT, HO OTBEYATh OTKA3aJICs.



IIpunoxenne Ne2
K padoueii nporpamme IUCUUIIMHBI «MoJiekyJasipHas Ppu3uka»

MeToanyecKkue yKa3aHUs JJIsI CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIINHBI

OcHoBHOM (HhOpMOIT TEOPETUYECKOTO U3JI0KEHHS yueOHOro MaTepuana no aucuumiuie «Moie-
KyJsipHas (PU3HKay SBISETCS JIGKIIMOHHAs opMma. Ha mpakTHYEeCKX 3aHATUSX aHATTU3UPYETCS U
YaCTUYHO MMOBTOPSIETCS TEOPETUUYECKUM MAaTepra C 3JIEMEHTaMU OIIPOca CTYAEHTOB U IPYIIIO-
BOTO 00Cyxkaerus. Kpome Toro, Ha MPakTUYECKUX 3aHATUSX OCYIIECTBISETCS CAaMOCTOSATEIHHOE
U TPYIIOBOE pelIeHHe 3a1a4 0a30BOr0 YPOBHS U YPOBHS MOBBIIIEHHOH cllokHOCTH. [10 ka0t
PEIIeHHOM 3a/1a4e MPOBOIUTCS TPYIIIOBOE 0OCYKICHUE PE3yIbTaTOB, BEISICHCHHE UX CBSI3U C
dbyH1aMeHTaIbHBIMU 3aKOHAMH (PU3UKH, HA KOTOpbIE onupaercs pemeHne. B Heo6XoauMbIx
CIIy4YasiX aHAIM3UPYIOTCS MPEIEIbHbBIC IEPEXObI.

OcHoBHBIMU (hOpMaMU CaMOCTOSITENIbHOM paObOThI CTYIEHTA SIBJISIFOTCS U3yUYE€HUE KOHCIIEKTa
JIEKIMIA, OCHOBHOW U JIOMIOJHUTEIBHOW JINTEPATYPbl, HHTEPHET-PECYPCOB MO 3aJaHUSIM IS Ca-
MOCTOSITEJIbHON paboThI, pelieHre 3a7a4 (JOMaIIHUX 3aJaHHi ).

TakuMm oOpa3om, nepBas 3a7a4a OpraHu3aly BHEAyIUTOPHON CAaMOCTOSTEIbHOU paboThI CTY-
JIEHTa — 3TO COCTABJICHUE UH/IMBUIYaJIbHOIO PACIIUCAHUS, KOTOPOE JI0JKHO OTPaXKaTh BpeEMs
3aHSATUH, UX XapaKTep, MepepbIBbl HA 00€1, Y>KUH, OTABIX, COH, TPOE3 U T.1.

PexoMeHIaIMH MO CAMOCTOSITEJILHOM padoTe ¢ HCTOYHUKAMH MH(opMAaIHH.
[Tpu pabote ¢ mUTEpaTypOl U HHTEPHET-PECYPCaMU PEKOMEHTYETCSI

e YHTATh YUYCOHWKH HE moApsiy (maparpad 3a maparpadom), a HICKaTh HHPOPMAIUIO IO UHTEPE-
CYIOIIIEMY BOIIPOCY, OMUPAsCh HA KOHCIIEKT JICKIIMIA, TaK KaK CTPYKTypa M MOCIICI0BATEb-
HOCTb M3JIOKEHUS B JICKITAOHHOM KYpPCE MOXET OTJIMYAThCS OT CTPYKTYPBI U TIOCIIEI0BATETh-
HOCTHU Marepuaia B yueOHUKE;

e TIPH PACCMOTPEHUHU KAXKIOTO BOIPOCA 110 BO3MOKHOCTH HCITOJIb30BAaTh HECKOJIBKO UCTOYHU-
KOB, IIOCKOJIbKY MPH CpaBHEHHH WH(GOPMAIIUU M3 PA3HBIX HCTOYHUKOB JOCTUTAETCs Oojiee
IyOOKOE TTIOHUMaHUE, BBISBIICHUE OCHOBHBIX M BTOPOCTETICHHBIX aCIIEKTOB U3y4aeMOTO BO-
mpoca;

e MaTeMaTHYECKHE PeoOpa30BaHUs, N3I0KCHHBIC B JINTEPATYPE, TPOICIIBIBATH CAMOCTOSI-
TEBHHO JJI1 aKTUBHOTO OBIIAJCHHS M3y4YaeMbIM BOIIPOCOM.

PexoMeHaanMu 110 CAMOCTOATEILHOMY PELICHHIO 3a1aY.

o Pemenne 3a1aun pekoMeHyeTCsl HAUMHATH C aHanu3a ycinoBuil. [Ipexae yem npucrynars K
npeoOpa30BaHuUsAM, HY’KHO BBISICHUTB XapakTep ABJIeHUS (Ipoliecca), COOTBETCTBYIOLIETO
YCIIOBUSM 3aJjaui, (PU3HUYECKUE 3aKOHBI, KOTOPBIM JOJIKHO MOTUUHSITHCS sIBJIEHUE (TIpoliecc)
B YCJIOBHSX 3a/1a4U.

e B mporecce mareMaTnyeckux npeoOpa3oBaHUil MOJIE3HO MPOBEPSITH IPOMEKYTOUHBIE pe-
3yJbTaThl HA COOTBETCTBUE COOOPAXKEHUAM Pa3MEPHOCTH BEIMYUH, BXOAIIUX B (POPMYJIBI,
3TO MO3BOJIUT BBISIBUTH BO3MOYKHYIO OLIMOKY Ha paHHEM 3Tarle pereHusl.

o KoHeuHbI pe3ynbTar Takke Hy>KHO IPOBEPUTH HAa Pa3MEPHOCTb, 110 BO3MOYKHOCTH — Ha Ipe-
JIeIbHBIE TTEPEXO/IbI.

o [Ilocne nmoaydeHuss KOHEUHOIO pe3ysbTaTa PeKOMEHAYETC BEPHYTHCS K aHAIIU3Y YCIIOBMM 3a-
JIa4¥ ¥ TIOBTOPUTH €0 € YUYETOM PE3YyJIbTATA PELICHUS.

PexoMeHIaIuM 10 MOATOTOBKE K IK3aMeHY.

e OCHOBHbBIE PEKOMEH/IAIINHU TI0 TIOJITOTOBKE K AK3aMEHY T€ e, YTO U TI0 CAMOCTOSATEIILHOM pa-
00Te B ceMecTpe — OMMPAThCSI Ha KOHCIIEKT JICKITUH, CPaBHUBATh M3JI0KEHHE BOMIPOCA B HE-
CKOJIbKUX UCTOYHHMKAX MH(DOPMAIIUH, CAMOCTOSATEIILHO MTPOBOIUTH MaTEMAaTHIECKHUE TIPE00-
pa3oBaHMs.

e PexoMeHayeTCs HaMEeTUTh IPUMEPHBIN TpauK U3yUCHUsI MaTepuaia, JHEBHYIO HOPMY C yde-
TOM KOJIMYECTBA )]Heﬁ Ha MOATOTOBKY.



o JKenarenapHO cOOMIOATH PACHIOPSIOK AHS, BBIHOCS OCHOBHYIO Harpy3Ky He yTpEHHHE U
JHEBHbIE yachl. O0s13aTeIbHO OTBOAUTH BPEMS HA COH, MPOTYJIKHU, PETyJIIPHOE MUTaHUE.

o [Ipu BOBHUKHOBEHHMHU 3aTPyAHEHUH ¢ KAKUM-JINOO BOIIPOCOM PEKOMEHIyeTCsl IEPETH K CIie-
JYIOILMM BOIIPOCaM, HE TPaTsA BPEMEHM Ha JaHHbIU. B nanpHeiIeM MOKHO BEPHYTHCS K BO-
IIPOCY, BBI3BABILIEMY 3aTPyAHEHHUE, 3a7]aTh €r0 MIPENOJaBaTell0 Ha KOHCYJIbTalUH.

e B KOHIIEe NOATOTOBKY 11€71€CO00Pa3HO KPATKO MPOCMOTPETh BCE BOIPOCHI, OMBITATHCS BbIJE-
JUTh B KAXJIOM OCHOBHBIE TIOJIOKEHUSI.



