TOV BIIO «TOHENKAA HANIMOHAJILHEIA YAUBEPCATET»
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IIporpamma y4yedHOI aucnumHbl ««O01ias u skcnepuMenTansHas Gusnka. (MonexkyapHas
¢usnka. Tepmoaunamuka)y cocranera Ha ocHoBe I'OC BITIO mo HanpaBIeHHIO OArOTOBKH
44.03.05 Ilenaroruueckoe obpazoBaHHe (C ABYMS MPOMHIAMH MOJTOTOBKH), YTBEPKAEHHOTO
npHKa3oM MunucrepctBa obpasoBanns 1 Hayku JIHP «20» ampens 2016 r. Ned22 u «TTonoxenus
00 opraHm3anuyu yueOHOro mpouecca B 00pa3oBaTeIbHBIX OPraHH3aIHIX BBICIIETO
npodeccroranbHOro 0opasosanus Jloxenkoit Hapoxroif Pecrry6mmkm», YTBep:KIEHHOTO
npukasoM MunncTepcTBa odpazoBanus 1 Hayku JJHP «30» oxtadps 2015 r. Ne750.

PaspaboTunk: e
ooyenm Kagheopwl 0bwell Qu3UKY U OUOAKMUKY PUIUK, K.1.H. b.W. bemepmu

[Iporpamma yueOHOH OHCHHIUIHHEL YTBEPIKICHA Ha 3aCeIaHHH
Kageopel obwyell usuky u OUOAKMUKY GUIUKY

[Ipotokon Ne 5 ot "17" Hosiops 2016T.

. “
3as. kagheoper obugeit usuxu u OUOAKMUKY PU3UKU % b.1.Benresnu

[Iporpamma yueOHOI AHCIHIUTHHEI 0/100peHa yueOHO-METOANYECKOH KOMHCCHEH
pusuro-mexnuvecko20 paxyibmema

ITpotoxon Ne 4 ot “14” mnexabps 2016 .

N
IIpencenarens yuedOHO-METOANIECKOI // 7

KOMHCCHH (pakyibTera /’ / B.H. Koternko
..\/'



1. ObsacTp nNpUMeHeHHMST M MeCTO AUCHMIUIMHBI B Yy4YeOHOM mpomecce: YueOHas
mucuuiuinHa  «OOmass M sKcnepuMeHTanbHas — ¢usnka.  (MonekynspHas — (usnka.
TepmoauHaMuka)» OTHOCHUTCA K 0a30BO yacTu mpodeccruoHanbHoro 6yoka st uzydeHus
JAHHOW y4eOHON NUCIMIIMHBI HEOOXOIMMbI 3HAHMSA, YMEHHUs M HaBBIKH, (HOpMHUpyEMBbIE
MPEIIISCTBYIOMUMH U COIMMyTCTBYIONIUMH JUCHUIUTMHAMU - OOIIMe 3HaHUsS DJIEMEHTapHON
¢u3ukn B oObeMe cpefHed wmkonabl. Matematnueckuil aHanu3. JuddepenunansHoe u
UMHTETpalibHOE rcuucienne. Oomas ¢pusuka. dunocodus.

2. HopmaTuBHBIE CCBUIKH (npU HEOOX0OUMOCU)

3. CTpyKTypa AMCHUILUIMHBI (MOOyis 2)

ouHasi hopma *3a0unas ghopma
XapakTepucTuka y4eOHOM TUCITUTLTUHBI 0Oyuers Ha base oOyuenus na base
CIIO CIIO BIIO
0CO 0CO
(yckop.) (yckop.) | (yckop.)
Y poBeHb BHICIIETO MPO(HECCHOHATEHOTO
o6pazoBaHEA bakanaspuar
O06pa3oBarenbHO-KBATM(UKAITHOHHBIH .
AxaneMudeckuii 6akanaBp
YPOBEHB:!

(44.03.05) neoazocuueckoe oopazosanue

HanpaBnenune noaroToBku
(c mByMSs IpodUIISIMH TTOATOTOBKH)

[Tpodunn Qu3zuka u ungphopmamuxa

KommuecTBo conepkaTenbHbIX MOTyJIEH

(Tem) 2

JuctummuHa 6a30B0H / BApUaTUBHOM YacTH

. 1 IIpodeccnonanbublii 010K, BapuaTUBHAS 4acTh
00pa3oBaTeNbHON NPOTrPaMMBI

DOpMBI KOHTPOII *mexywue, (MOOYIbHDI KOHI’V{pOJZb) u
NPOMeNCYmoyHas ammecmayus (3a4ém,).
ouHas gopma *3aounasn gpopma
MokasaTenu oOydeHus Ha 6aze 0byuenus Ha baze
0Co *CIIO 0COo CIIO BIIO
(yckop.) (yckop.) | (yckop.)
KonndecTBo 3a4eTHBIX eAMHHUIL (KPEAUTOB) 6
KosmuecTBo yacoB 216
['ox moaroToBku 1
Cemectp 2
KonmyecTBo yacos
- JTEKIIMOHHBIX 48
- IPAaKTUYCCKUX, CCMHHAPCKHUX 80
- 1a00paTOPHBIX
- CAaMOCTOSITEIILHON pabOThHI 88
B T.4. MHJIUBUIyaJIbHOE 3aJaH1E
HenenbHoe konn4ecTBO 4acos, T.4.
ayAUTOPHBIX 8

OCO - obee cpenHee 0Opa3oBaHUe

CIIO — cpeanee npodeccroHaIbEHOE 00pa3oBaHNe

BIIO - Beicuiee npodeccruoHaibHOEe 00pa3oBaHKe

1- B cootBercTBuH ¢ OOII (0cHOBHOI 00pa30BaTEIEHON IPOTPAMMOIA)



4. Onucanue IMCUMILVIMHBI (MOIYJIs 2 )

Ileny - ®opMmupoBaHUE Yy CTYACHTOB CHCTEMa 3HAaHWI, YMEHHWH M HaBBIKOB O SBIICHUSX,
3aKOHOMEPHOCTSAX, 3aKOHaX, TEOpUsAX M  MeToAax M3y4deHus Mnpuponsl. Pa3Butne
npoQecCHOHATBHBIX, MUPOBO33PEHUYECKUX W TPAXKIAHCKUX KAueCTB JIMIA, COPMHPOBAHHBIX B
nporecce yueObl C y4YeTOM NEepCHEeKTHB pa3BUTUS OOIIECTBA, HAyKH, TEXHUKH, TEXHOJOIHWH,
KYJIBTYPBl M UCKYyCCTBA. Y CBOCHUE CTYIEHTAMHU TEOPETUYECKUX OCHOB M MPAKTUYECKUX METOJIOB
UCCIIeI0BaHMs U1 IPOBeIeHHsI TPO(ECCHOHATLHON AEATEIbHOCTH.

3ad0auu — wu3yuyeHue BAXHEMIIUMX MOHATUH M Mojened oOwed ¢Gu3MKU; MOoTydYeHHe
CTYACHTaMH TPEACTaBICHUS O IOCTAaHOBKE 3a/Jad B COBPEMEHHON (U3MKEe M METoJax HX
dopmanuzam. PopMupoBaHHe 3HAHUN U YMEHUH CTYJCHTa, HEOOXOAUMBIX U JOCTATOYHBIX IS
NOHUMAaHHUS SBJICHUN U MTPOLIECCOB, KOTOPBIE MPOUCXOASAT B IPUPOE, TEXHHKE.

TpeGoBanusi K pe3yJbTaTaM OCBOEHHs THCHMIUIMHBI: [Ipoliecc M3y4eHus: AUCIUILTMHBI
HampaBjieH Ha (OpPMHUPOBAaHHE HJIEMEHTOB CIIEAYIOLMX KoMmeTeHuuil B coorBerctBuu ¢ 'OC
BIIO no nanHOMY HampaBJICHUIO TOATOTOBKHU (TTPO(HITIO):

a) oowexynomypuoix (OK):

CIIOCOOHOCTBIO HCIOJB30BAaTh OCHOBBI (PHIOCOPCKUX M COIMOTYMAHHTApHBIX 3HAHUH IS
¢dopmupoBanus HayuHoro MupoBo33penus (OK-1);

CIOCOOHOCTBIO ~ WCTOJB30BATh  ©CTECTBEHHOHAYYHBIE W  MaTeMaTHYeCKHWE 3HaHUS Ui
OPUEHTUPOBAHMS B COBPEMEHHOM HH(popMaliMoHHOM npoctpancTse (OK-3);

CIOCOOHOCTBIO PabOTaTh B KOMaH/E, TOJEPAHTHO BOCIIPUHUMATDH COLIMAIbHBIE,

KyJIbTYpHbIE U TMYHOCTHBIE pazinuuus (OK-5);

CIOCOOHOCTBIO K caMoOpranu3anuu u camooodpazosanuto (OK-6);

0) oowenpogheccuonanvuvix (OIIK):

TOTOBHOCTBIO CO3HABATh COLUALHYIO 3HAYMMOCTb CBOCH OyayIiel mpodeccun,

o0ajaTh MOTHUBAIMEN K OCYIIECTBICHUIO MPO(ECCHOHANBHOMN AesTEIbHOCTH

(OIIK-1);

CHOCOOHOCTBIO OCYIIECTBIATH OOYy4YE€HHE, BOCIUTAHWE M PA3BUTHE C YUYETOM COLMAJIbHBIX,
BO3PACTHBIX, IMCUXOPU3NYECCKAX W WHAMBHIYaJIbHBIX OCOOCHHOCTEH, B TOM 4YHCIE OCOOBIX
oOpa3zoBaTenbHbIX TOTpeOHOCTEH 00ydaromuxcs (OITK-2);

TOTOBHOCTBIO K TICHXOJIOTO-TIEJJATOTHYECKOMY  COTIPOBOXJICHUIO — YU4€OHO-BOCHHUTATEIEHOTO
nporecca (OI1K-3);

TOTOBHOCTBIO K NMPO(ECCHOHAILHOW JESTeTHbHOCTH B COOTBETCTBUH C HOPMAaTHBHO-TIPABOBBIMH
nokymMeHTamu cdepsl oopazoBanus (OIIK-4);

CIOCOOHOCTBIO UCTIOIB30BaTh CBOOOHOE BIaJieHUE TPO(ECCHOHATBEHO-

npopUINPOBAHHBIMH 3HAHUSIMH B 007aCTH KOMITBIOTEPHBIX TEXHOJIOTUH IS

peteHus 3a1a4 mpodeCCHOHATBHOMN IEATENIbHOCTH, B TOM YHCIIE HAXO/ISIIIXCS

3a mpejenamu HanpasieHHOCTH (npoduist) noarotosku (OITK-7).

8) npogpeccuonanvuvix (IIK) :

neiaroruyecKas /1esiTeJibHOCTh:

TOTOBHOCTBIO PEaM30BBIBATH 00pA30BaTEIbHBIC MPOrPaMMBbl MO MPEIMETaM B COOTBETCTBHH C
TpeboBaHUsAMH 00pa3oBateabHbIX cTanaapToB (I1K-1);

CIOCOOHOCTBIO UCIIONIB30BaTh COBPEMEHHBIE METOIBI M TEXHOJOTMH OOyUYeHHs] M JUAarHOCTUKU
(IIK-2);

CIIOCOOHOCTBIO ~ OCYIIECTBISITH  IMENAaroruuyeckoe  COMPOBOXKJAECHHWE  COLMANIM3alUM U
npodeccuonanbHoro camoonpeaeneHus odyyarommxes (IK-5);

TOTOBHOCTBIO K B3aMMOJICHCTBHIO C yYaCTHUKaMHU 00pa30BaTEIHHOTO TpoIiecca

(IIK-6);

CIOCOOHOCTBIO OPTaHU30BBIBATh COTPYIHHYECTBO O0YUAFOIINXCHS,

HOJ/IEP’)KUBATh UX aKTUBHOCTh, MHUIIUATUBHOCTh U CAMOCTOSITEIBHOCTb,

pa3BuBath TBOpueckue crocoonoctu (I1K-7);

HAY4YHO-HCCJIeJ0BATEIbCKAs 1esITeIbHOCTh:



TOTOBHOCTBIO MCIIOJIb30BaTh CUCTEMATU3UPOBAHHBIE TEOPETUUECKUE U NTPAKTUUECKUE 3HAHUS IS
MIOCTAHOBKH U PELICHMsI HCCIIE0BaTENbCKUX 3a/1a4 B 00siactu oopasoBanus u Hayku ([1K-11);
KYJbTYPHO-TIPOCBETHTEIbCKAS 1eATEIbHOCTD:

CIIOCOOHOCTBIO BBISBIATH U (YOPMUPOBATH KYJIbTYpPHbIE TOTPEOHOCTH

pa3nuuHbIX counanbHbix rpymnm (I11IK-13);

B pe3yabTarte usydyenus ydyeoHoi gucunauubl (Moayab 2) CTyAeHT J0JIKeH.

3namo:
—  OCHOBBI TE€OpHM, KOTOpBIE COCTaBJISIOT SApo Kypca «OOmas u 3KCrepuMeHTallbHas
¢uszuka. (MonexymnspHas Gusnka. TepMoarMHAMUKA)»
— TEPMHMHOJIOTMM M alapaT OCHOBHBIX MNOHATUH  HM3YyYEHHOTO Kypca, OCOOEHHOCTH
NOJIb30BAHUS UMM ISl aHaJIM3a UH(OPMALUH;
—  poib 1 MecTo AcTpo(pu3uKu B 001IeH eCTeCTBEHHOHAYUYHON KapTUHE MUDA.
Ymems
—  CHUCTeMaTH3UpPOBATh PE3yJIbTaThl HAOIIOICHMIA;
— 7enatb 000O0IIEHUE U OLIEHUBATh UX JOCTOBEPHOCTH U MPEEIIbl IPUMEHEHHUS;
—  NPUMEHSTH U3YUYEHHbIE COOTHOUIEHUSI K OMMCAHUIO Pa3HOOOPa3HbIX MPOLECCOB;
—  pemiath 337a4M 10 U3YYEHHBIMU TEMaMU;
—  HCIOJIb30BaTh M3MEpUTEIbHbIE MPUOOPHI U 000pYyHAOBaHUE.
Bnaoemps:

HaBbIKAMHU MPOEKTHUPOBAaHUS (OPM M METOJOB KOHTPOJIA KayecTBa OOpa30BaHUA,
pa3IMYHBIMH BHUJIaMU KOHTPOJBHO-HU3MEPUTEIBHBIX TMPUOOPOB, B TOM UYHUCIE C
HCIIOJIB30BAHUEM I/IH(i)OpMaHI/IOHHBIX TEXHOJIOTUHA U C Y4€TOM OTCUYCCTBCHHOI'O H
3apy0ex HOro OmbITa

OCHOBAMH METOJMKH BHEAPCHHS SJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB B YUEOHO-
BOCIIUTATEJIBHBIH MPOIECC U KYJIbTYPHO-IIPOCBETUTEIBCKYIO JCSITEIBHOCTb.

5. Conepxanue TMCUMILVIMHBI (MOYJis1) U (oOpPMBI OPraHU3aNUM Y4eOHOT 0 mpoiecca

IMopsiakoBbI
i HOMep M Tema Kpatkoe coaep:kaHue TeMbl
Cooeporcamenvutit modyns 1
Tema 1. [IpeameT MonekyIsspHON (PU3UKK U TEPMOAMHAMUKH. JIMHAMUYECKUH,
MonekyJapHo- CTaTUCTHYECKUN M TEPMOAMHAMHYECKHUN MOAXOAbl K U3YUYEHHUIO CUCTEM
KMHETHYEeCKast MHOrux yactuil. CpeHue 3HaueHus U QIIyKTyalud MakpornapaMeTpoB.
Teopus OCHOBHbIE ~ TOJNIOKEHHMSI  MOJIEKYJISIPHO-KMHETHUUECKOH  TEOpHUH.
JaBnenune. OCHOBHOE ypaBHEHHE MOJEKYISPHO-KMHETHUECKOW TEOPHUHU.
YpaBHEHHE COCTOSIHUSA MAeaIbHOrO ra3a. Temneparypa. TepmomeTpus.
Tema 2. OcoOeHHOCTH TepMOJMHAMHUYECKOTO Tmonaxona. Kaasucraruueckue
I navano npoueccsl. BHyTpeHHss1 sHEprus TepMoMHaMu4ecKol cuctemsl. Pabora
TEPMOJUHAMUKH n Temora. | mpuHIMO TepMoauHaMUKH. HEBO3MOXXHOCTH BEYHOTO
meurarenss | poma. TemmoeMkocTs. AnuabaTWdeckuil — mporiecc.
YpaBaenue Maiiepa.
Tema 3. N3menenne temmnepaTypsl atMocepsl ¢ BbICOTOH. PacmpocTpanenue
[Monutponnyeckue | 3Byka B razax. PaboTa B HOTUTPONHUECKUX TPOIECcCax.
IIPOLIECCHI.
Tema 4. MonekynapHO-KMHETUYECKOE 3HaueHHe Temneparypsl. [laBieHue
TemnoeMKOCTh | ra3a Ha CTEHKY cocyZa. DHeprusl TeIIoBOro ABMkeHus. Pacnpenenenue
MHOTOaTOMHBIX SHEPrUM TEIUIOBOTO JBMKEHHSI MO CTETIEHIM CBOOOABI. AHAIM3 Mpoliecca
razoB BO30YXKIEHHUSI Ppa3HbIX CTENeHed CBOOOJbl MHOIOATOMHBIX Ta30B.
Henocratku Ki1accuyeckor TEOpUH TEIJIOEMKOCTH T'a30B
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Tema 5.
TermioeMKoOCTh
TBEPJBIX TE.

Kiaccuueckast Teopusi TEIJIOEMKOCTH TBEpAbIX Tel. KBaHTOBas
TEOpHUs TEIIOEMKOCTH TBEpAbIX Ted. Pacnpenenenue boze-DiHinTelHa.
AHanu3 3KCIEPUMEHTAIBHON 3aBUCUMOCTH TEIJIOEMKOCTH TBEPIBIX TEJ
OT TeMrepartypsbl. 3akoH Jlebast.

Tema 6. OObpatumble W HeoOpaTuMble mpolecchl. Lluknnyeckre MpoIecchl.

Bropoe Hauyano | HepaBHonmpaBHOCTh mepexopa Temina B paboTy M paboOTel B TEIUIO.

TEPMOJAUHAMUKU [Tpsmoit nukn Kapuo. Ananus nukia Kapno. O6patsbiii nukn Kapho.
Oo6parumocts mmkina Kaprno. ®opmynuporka I1 Hauama TepMoguHAMUKH.
HeBo3moxknocte Beunoro apurarenss Il poma. Teopemst Kapwo.
TepmoauHaMuyeckasl IKajia TeMIIEpaTyp.

Tema 7. IMonatue o BeposatrHocTH. Krnaccudukamus coObituii. Teopembl
DneMeHTapHble no0aBiIeHUs] U YMHOXKEHUs BeposiTHocTell. HopmupoBaHue BEpOSTHOCTH.
CBEIICHMsI U3 Teopuu | JIuCKpeTHbIE M HENpEepbIBHBIE Ciy4ailHble BENMYUHBL. [ HcTOrpamma.
BEPOSITHOCTH. @OyHKuMsA ~ pacnpeneneHus.  XapakTepUCTUKU — JAMCKPETHBIX U

HENPEPBIBHBIX CIy4YalHbIX BEJIMYUH (CpelHEE 3HAUEHUE, MaTEMaTHYECKOE
O’KUJIaHUE, TUCIIEPCHs).
Tema 8. Omnprit lITepra. CronkHOBEHHE MOJIeKy ra3a. [IpuHuun neranbHOro
Pacnpenenenue paBHOoBecus. DyHkius pacnpeneneHus MakcBeiula MO CKOPOCTAM U
Makcaemnna KOMIIOHEHTaM ckopoctu. DyHKnus pacnpeneneHus Makcsemia 1o
Moayito ckopoctu. CBoiicTBa pacnpenenenuss Makcsenia. Beruncnenue
XapaKkTepHbIX BEJIMYMH C TOMOIIBIO  (PYHKIMH  paclpeneiaeHus
Makcgemna. Pacnipegenenne MakcBenna-bonbsiimaHa.
Cooeporcamenvuulit Mooynp 2
Tema). Ontponus kak ciuexnctsue Il mpuHnuna tepmoguHamuku. [luxn
OHTpOmus. Kapno B nepemennbix S, T. Poct 3HTponuu B HEOOOPOTHBIX MpOIECCax.

HepaBenctBo Kiaysuyca. YBenndeHue SHTpONMU NpHU TEIUIONEperaye.
Poct snTponuu npu cmemmBanuu ra3zon. [lapanoke I'u60ca. Durponus u
BepOsATHOCTh. CTatucTuueckuit xapakrep Il mpuHIMNa TepMOIUMHAMUKY.
Teopema HepHcra.

Tema 10. PeanrnHabie
rasbl.

XapakTep B3aUMOJICHCTBUS MOJIEKYJ peajbHOro rasa. YpaBHEHHE
Ban-nep-Baansca. M3otepmsl Ban-nep-Baanbca. CpaBHeHHe wuzotepm
Ban-gep-Baanbca ¢ 3KCIepUMEHTANBLHBIMH  KPUBBIMU. BHYTpeHHsIsS
sHeprus raza Ban-gep-Baanbca. Dddext xoyns-Tomcona. Meroas
MOJTyYeHHUs] HU3KHUX TeMIepaTyp.

Tema 11. Kunkoctn. OcOOEHHOCTH CTPOCHHMSI H TEIUIOBOTO JIBMDKCHUS

Kunkoctu xkuakocret  Mogpens  kuakoctu 1o ®penento.  [loBepxHOCTHOE
HaTsOKeHUE, KOd(DPUIIMEHT MOBEPXHOCTHOTO HaTskeHus. Dopmyina
Jlanmaca. KpaeBble 3¢¢ekTb, cMayuBaHMs U HECMayUBaHUE,
KaMWUISIPHOCTh

Temal2 Kpucrannuueckoe u amoppHOe COCTOSHUS. DIEMEHThl CUMMETPHUH

TBépnoe Teno

KpUcTaioB. OuU3nuecKre TUIBI KPUCTAIMUECKUX pelieTok. [leexTsl B
KpUCTAJLIaxX

Temal3
@da30BbIE IEPEXOABI

®dazoBbie mepexosnl. Ilonstue daszpr. dazoeie nepexoanl [ m 11
pona. Ckpeitas TermioTa ¢a3oBoro nepexosa. Mcmnapenue u KOHACHCAIIHS.
[InaBnenue n kpucrammsanus J(narpamMma COCTOSHMM, TpOHAs TOYKA.
Ypasuenue Knaneitpona-Knaysunyca

Tema 14
SIBnenune nepenoca

Kunematnyeckne XapakTepUCTUKU MOJIEKYJIIPHOTO JBIDKEHHS B
ra3ax: cpeHss JJIMHAa U BpeMs cBOOOAHOro npoodera SBneHus nepeHoca.
OneMeHTapHasi Teopust U oOllee ypaBHEHHE NPOIECCOB IEpeHoca B
rasax.

Tema 15

Judbdysus, BHyTpeHHee TpeHue. Hrpiotona. [luddysus.




SBnenue nepenoca | Auddysnonnsiii mnotok. 3akoH @uxa. MUKpPOCKONMHMYECKass TEOPHs
mubdy3un razos. Jduddy3us B TBepaplx Tenax. TemnonpoBOIHOCTS.
TennoBoir mnorok. YpaBHeHue @Pypbe. MUKpocKomuyeckas TeOpHUs
TEIJIONPOBOAHOCTH B ras3ax. TeronpoBOAHOCTb TBEPIABbIX Teld. DOHOHBI.
Bsskocts ra3oB. Cumna BsskocTH. CBs3p K03(puIIMEHTOB mepeHoca
MEXTy COOOM.

Tema 16. BpoyHoBckoe nBmxenue. OIeHKa TepeMelIeHus OpOyHOBCKOM
bpoyHoBckoe gacturpl. @Popmyna DHHImTEHHA 111  OpPOYHOBCKOTO  JBHKCHUSI.
JBUKECHHE Juddy3us OpoyHOBCKHUX YaCTHULI.

Kypc aucuunnunsl «O6mas u IkcnepuMenTaabHas ¢usuka. (Mousexkyasipaas gusuka.
TepMoamHamMuka)» INperlycMaTpUBaeT CleAyroue (GpopMbl opraHu3alu y4eOHOro Ipolecca:
JIEKLIUH, TaOOPaTOPHBIE 3aHATHUS, CAMOCTOSITENIbHAsL paboTa CTYACHTA.

Marepuan  u37maraeTcst ¢ HCHOJb30BAHUEM  OOBACHUTEIBHO-MILUIIOCTPATUBHBIX,
IBPUCTUYECKUX U HCCIIEOBATEIbCKUX METOJO0B IpenoaaBaHus. lIpu mpoBeneHun jexkuuil asis
00CyX/IeHUs] MaTepuasia IUPOKO HCHOJIb3YIOTCS MYJIbTUMEIUNHBIC MPEe3eHTAlUu, aHUMalUH, a
TaK e pa3aTOYHble MaTepUabl.

B yue6HOM mpomecce MIMPOKO TNPUMEHSIOTCS AKTUBHBIE W WHTEPaKTHBHbBIE (HOPMBI
NpoBeNeHUs 3aHATHH (pa300p KOHKPETHBIX CUTYaIlUi, TUCKYCCHSs, TOJIEMHUKA), BHEAyIUTOPHAS
camocCTosiTeNIbHas padoTa, OaIbHO-PEHTHHIOBas CUCTEMa OLEHKH YCIIEBA€MOCTH, JIMYHOCTHO-
OpPHEHTUPOBAHHOE 00y4eHHE, MPOOIEMHOE 00yUeHHUE, OIOUHO-MOTyIbHOE 00yUYEHHE.

Hcnonb3oBaHue B y4eOHOM MpoliecCe€ HHTEPHET-PECYpCOB IO JAHHOMY  KYpCY;
paccMOTpeHHeE 3a7a4, MAKCUMAJIbHO MPUOJIMKEHHBIX K KOHKPETHBIM Hay4YHO-UCCIIEI0BATEIbCKUM
CUTyalusIM, KOTOpbI€ MCTOPUYECKH NPUXOAWIOCH pelaTh I IOCTPOCHHS MOJENen
COOTBETCTBYIOIINX KOCMUYECKUX OOBEKTOB, C JIEMEHTAMH JMCKYCCHH M MOJIEMHKON B MpoIiecce
NIOMCKa MyTeH pemeHus chopMyIUPOBaHHBIX MPOOIEM; TECThI U KOHTPOJIbHbIE Pa0OTHI.

CamocrosiTennbHasg paboTa CTYAEHTOB NPEIYyCMaTpPUBAET BBINOJHEHUE WHIUBUIYaTbHBIX
3aJJaHU{, TOATOTOBKY K J1a0OpaTOPHBIM 3aHATHUSM, H3y4YeHHE Y4YeOHOW M METOJMUYECKOU
JUTEpaTyphl, COCTABICHUE KOHCIIEKTOB, aHHOTALMIl CTaTel, 3alMTa Mpe3eHTalui U JOKIJIaJ0B,
u3yueHre npubopoB M 00OpYyJOBaHHUS, NMPOBEICHUE 3KCIIEPUMEHTa, OO0pabOTKy IMOJYyYEHHBIX
pE3yIbTATOB, aHAJIN3 MOJYYEHHBIX PE3yJIbTAaTOB.



TemaTuueckunii nJaH (3anoHsemcs coeiacHo y4eoHomy niamy)

CoaepxkaresbHbIH MOYJIb 1

Kosn4yecTBO 4acoB

OuHnas ¢opma

3aounas popma

Ha 0a3e 001ero cpeaHero

Ha 0a3e cpeaHero

Ha 0a3e BBICHIErO

npogeccuoOHATBHOTO npogeccHOHATbHOT
o0pa3zoBaHus
u o0pa3oBaHusi 0 o0pa3oBaHusi
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Tema 1. MonekynsipHO-KUHETHUYECKAs 13 3 5 5
Teopus
Tema 2. | Hauano TepMOJIUHAMUKH 13 3 5 5
Tema 3. 13 3 5 5
[Tonurponuyeckre Mpoueccsl.
Tema 4.
13 3 5 5
TemroeMKoCT, MHOTOATOMHEBIX I'a30B
Tema 5.
13 3 5 5
TermmoeMKOCTh TBEPJIbIX Te.
Tema 6. 13 3 5 5
BTopoe Hauano TepMoarHaAMUKU
lema 7. DineMeHTapHbIE CBEICHUS U3 13 3 5 5
TEOPUHU BEPOSITHOCTH.
Tema 8.
13 3 5 5
Pacnpenenenue MakcBemia
Hmozo no 1 cooeprrcamenvrom
P v 104 | 24 | 40 40
MOOYII0

Conep:kareJibHbII MOYJIb 2




KosandyecTBO 4acoB

Ounas popma

3aouHas popma

Ha 0a3e o001Iero cpeaHero

Ha 0a3e cpeaHero

Ha 0a3e BbICHIEr0

npodeccHOHAIBLHOT0 | MPodeccHoHAIBLHOT
oOpa3zoBanusi
o0pa3zoBaHus 0 00pa30BaHusA
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Tema).
14 3 5 6
OHTponusl.
Tema 10. Peanbuble rasol. 14 3 5
Tema 11.
14 3 5 6
Kunkoctu
Temal2
i 14 3 5 6
TBEpnoe Teno
Temal3
14 3 5 6
da30BbIC IEPEXOIbI
Tema 14
14 3 5 6
SBneHue nepeHoca
Tema 15
14 3 5 6
SIBneHue nepeHoca
Tema 16. bpoyHOBCKOE TBUKEHUE
POy A 14 | 3| s 6
Hmozo no 2 cooeprrcamenvnom
P Y 112 | 24 | 40 48
MO0y
Bcezo uacoe no mooynro 216 | 48 | 80 38




(nn. 6-10 seraromcesa Heobs3amenbHOU POPMOTL U HOCAM PEKOMEHOAMENbHBLIL Xapakmep)
6. Tembl ceMUHapCKux 3aHAMuLL.

7. Tembl npakmuueckux 3aHamuil.

8. Temwvi 1abopamopHvIx 3aHAMULL

9. CamocmosamenvHas paboma.

1

e

PN

9.

10.
11.
12.
13.
14.
15.

16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

0.hAnousuodyanvhvie 3a0aHUs.

11. KoHTpoJibHBIE BONIPOCHI K MPOMEKYTOYHOH aTTeCTAIUU
1. Kaxkue cBolicTBa Ten uzy4yaeT TepMOAMHAMUKA?
Kaxoe cocrosinue crcteMbl Ha3bIBaeTCsl paBHOBECHBIM? HepaBHOBECHBIM?
Uro Takoe obpaTumble nponeccsl? Llukinnueckue mpoueccol?
Kakue ocCHOBHbIE TIONOXKEHHUS MOJEKYISIPHO-KHHETHYEeCKOH Teopun? WX ombITHOE
MOATBEPIK/ICHNUE.
Yro takoe TemnepaTtypa? Kak MOXKHO H3MEpUThH TeMIepaTypy Tena?
3anuimuTe ypaBHEHHUE COCTOSIHUSI HI€alIbHOTO Tra3a.
Kaxk dbopmynupyercs 3akon /lanpTona?
Kaxkue niporiecchl Ha3bIBAtOTCS MOJIUTPOTTUIECKUMU ?
Kak ompenensiercst pabota raza npu usMeHeHHH oobema?
Buner TermoodomeHa.
Urto Ha3bpIBaeTCA KOJIMUECTBOM TEIJIOTHI?
dbopmymupyercs | Hauano TepMoaUHAMUKH?
Urto Takoe BHYTpEHHSIsI YHEprus Tena?

Yto Takoe TeImI0eMKOCTh Tena? Y ielbHas TEIJI0EMKOCTh?

Kak omnpenensercs TEIJIOEMKOCTh Tra3a TIpU  HM30XOPUYECKOM TIpoIecce, TpHu
n300apuuecKom?

Kak cBs3aHBl MKy COOOH TEIJIOEMKOCTh ra3a MpH H300apUYeCKOM U H30XOPHUECKOM
npoiieccax?

Kaxk onpenensiercss padoTa ra3a mpH pa3IMuHbIX MOJTUTPOMUYECKUX TIpolieccax?
Yto Takoe cTeneHb CBOOO B YaCTHUIIEI?

UeMy paBHA KHHETHUYECKAsI SHEPTHUSI MHOTOATOMHOTO Ta3a’?

3anumuTe pacrpeaesienne MakcBesia MOJEKY O CKOPOCTSIM.

Kak nonmyuuts pacnipenenenue bonbimana?

BriBeute 6apoMeTpuueckyro hopMyIry.

Urto Takoe QyHKIMSA pacpeaeneHus?

Urto Takoe sHTponHs?

UeMy paBHO U3MEHEHHUE SHTPONUU 3aMKHYTOU U30JIMPOBAHHON CUCTEMBI?
Chopmymnupyiite Il Hauano TepMoIUHAMUKH.

Yro Takoe TemnaoBasg MamInHa?

Uro Takoe pa30MKHYTHIN U 3aMKHYTbIM LIUKJIbI?

Uro npexacrasnseT codoit muka Kapuo?

Uemy paBeH MakCUMAJIbHBIN K.I1.J1. U€aTbHON MaIlIuHbI?

UeMy paBeH K.I1.J. UACaTbHON TEMJIOBON MAIIUHBI?

KaxoB cmMbIci TocTOsSIHHON B ypaBHeHNU Ban-znep-Baanbca?

Uto Takoe ucnapeHue, KUMeHrue, 4eM OHU OTINYaIoTCs APYT OT aApyra?
OT KaKuX yCJIOBUH 3aBUCUT UCTIAPEHUE U KUTICHUE KUJIKOCTH?

Kakoii map Ha3bIBaeTCsl HACHIIICHHBIM?

12.006pa3en 3k3aMeHAIIMOHHOTO O1JIeTa

1. MexaHuka ®UAKOCTEH U ra3oB. YpaBHeHUE Dilepa.

2. VYpaBHEHHUE COCTOSIHMS WJCalbHOTO ra3za. BHYTpeHHss sHeprus uaeaqbHOro rasa.
3. 5T a3oTa, KOTOPHIA HAXOJUTCS B 3aKPHITOM COCY/Ie 00beMOM 4 JI IPU TeMIIepaType

20°C, narpepator 10 temneparypsl 40°C. Halitu naBneHue rasa 0 U nocie
HarpeBaHusl.



13.00pa3en; TecTOBOIrO 3a1aHUA
KoaddumuenT none3Horo neicTBus TEIIOBOM MAIIMHBI CTPEMUTCS K:

a. enuHUIe. 0. OECKOHEYHOCTH. 6. K.IL.JI. TeIUIOBOM MallMHbI, padoTatomiel no uukiay KapHo
IIpU TeX e TeMIeparypax. . K.IL.J. UACaJbHOU TEIIOBOM MalllHbI, padoTarone Mo LUKy
Kapno npu tex xe TemnepaTypax

14. Kputepun oneHuBaHus

(Paszpabamuisaromes u ymeepacoaromes kagheopoti Ha ocnoge Ilonoocenus JJonHY)

Ounenk
ano 100- Ouenka no
0aJJIbHOM II | rocynapcrBeHHoOM
mKaJe, 0 IKaJe | mKaJge (IK3aMeH, Omnpenesenue
KOTOpas ECTS Au(ppepeHpPOBAHHBI
JneiicTByeT B i 3aueT. 3a4éT)
JouHY
OTJIMYHO — OTJIMYHOE BBITOJIHEHUE C
«O1imuno» (5)
90-100 A HE3HAYUTETbHBIM KOJIHMYECTBOM
(3aumeno) .
HETOYHOCTEH
XOPOIIO — B IIEJIOM MPaBUIBHO
80—89 B BBINOJIHEHHAs: paboTa C HE3HAYUTEIbHBIM
«Xopomuio» (4) KOJIN4eCTBOM o1mmnook (10 10%)
(3aumeno) XOpOIIIO — B IIEJIOM TTPaBUIIBLHO
75-79 C BBINOJIHEHHAs: paboTa C HE3HAYUTEIbHBIM
KOJIM4YeCTBOM OIIMO0K (110 15%)
YIOBJIETBOPUTEIHHO — HEIIOXO, HO
70-74 D | «YnoBieTBOpUTENHHO» | CO 3HAYUTEIBHBIM KOJIUYECTBOM
3) HEJIOCTATKOB
60-59 B (3aumeno) JIOCTATOYHO — BBIMOJIHCHUE
YJIOBIETBOPSET MUHHUMAIILHBIC KPUTEPUU
«HeynoBneTBOpUTENHHO
HEYJIOBJIETBOPUTEIHHO — HAJIO
» C BO3MOXKHOCTBIO
35-59 FX . nopaboTaTth HaJl TeM, KaK HOJIYYHTh
MOBTOPHOM aTTeCTalluu
MOJIOKUTEBHYIO OLICHKY
(2) (ne 3aumeno)
0-34 F 2 C BO3MO>KHOCTBIO [IOBTOPHOU CIauu

(HEy1OBIETBOPUTEIIHHO)
(He 3aumeno)

IIpU yCJIOBUU 00s3aTeIbHOr0 Habopa
JOTIOJTHUTENBHBIX 0aJIoB

15. MarepuajibHO-TeXHHYECKOe OOecredeHrue y4eOHOro nmpouecca

1. JIna mpoBeaeHus JIEeKNMOHHBIX 3aHATHI TpeOyercs ayauTopus Ha TPYIy,
o0opylOBaHHasE MEJIOBOM WJIM HMHTEPAKTUBHON  JTOCKOH, MYJIbTUMEIHHHBIM
IPOEKTOPOM U IKPAHOM.

2. Jlns oOecrniedyeHusi Ja0OPATOPHBIX 3aHATHH TO JaHHOMY KypCy HEOOXOIUMBI
CHeUUaNbHBIM  00pa3oM  OOOpyAOBaHHbIE  ayAMTOPUM,  IUIOUIAJKWA  JUIs
ACTPOHOMUYECKHUX HAOITIOACHUIA.

3. Teneckor.

4. HoyTtOyk.

5. Beixon B HTEpHET.

6. Wi-Fi noctyn B Kopmycax yHUBEPCHUTETA.

7. TekcToBbIE U 3IEKTPOHHBIE pecypchl HayuHo# OMOIMOTEeKH YHUBEpCUTETA.

8. Crenpanl



*®

10.

11.

12.

13.

14.

15.
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16. PexomenaoBanHas quTepaTrypa
OcHoBHast

. Cusyxun 1. B. O6umii kypc ¢pusuku. T. I1.- Tepmoaunamuka u MmonekyisipHast pusuka / 1. B.

CuByxuH.- M. : Hayka, 1990. - 591 c.

MarseeB A. H. Monekynsapnas ¢pusuka / A. H, Matsees. - M.: Briciias mixona, 1987.- 360 c.
CasenveB 1. B. Kypc obmeli ¢usuku. T. 1.- Mexanuka. MonekynspHas ¢usuka / 1. B.
Cagenbes. - M.: Hayka, 1987. - 511 c.

MatseeB A. H. Monekynsipras ¢usuka / A. H. Martsees. - M.: Boicu. mkona, 1987.- 360 c.
Kukoun A. K. Monekynspuas ¢usuka / A. K. Kuxkoun, . K. Kuxoun. - CIIG.: Jlans; M.,
2007. - 480 c.

Tenecuun P. B. MonekynspHas ¢usuka / P. B. Tenecuus. - M.: Boicu. k., 1973. - 360 c.
I'epmienson E. M. Monekynspuas ¢uszuka / E. M. T'epmenson, H. H. Manos, A. H.
Mamncypos. - M.: ACADEMIA, 2000. - 272 c.

Hponos U. E. 3amaun no o6meit pusuke / Y. E. Uponos.- M. : Hayka, 1988. - 416 c.

Hponos U. E. dusuka makpocucteM. OcHoBHbIe 3akoHbl. / U. E. Uponos. - M.: Jlaboparopus
0a3oBbIX m3BecTHHIN, 2001. - 200 c.

dusnueckuil npakTukym. Mexanuka u MosiekysisipHas ¢usuka / B. Y. Beponosa.-m.: Hayxka,
1988. - 416 c.

Bbymok I'. @. Kypc ¢usuxu. Ku. 1. ®usznyeckne ocHOBbI MeXaHUKU. MonekysgpHast puU3uKa u
tepmoaunamuka / I'. @. bymok, €. ®. Benrep. - K.: Boicias mik., 2002. - 375 c.

PycakoB B. ®. Jlekuuu no monekynspHoit ¢usuke.Y 1 / B. @. Pycakos. - [oneuk: JloHHy,
2001. - 66 c.

PycakoB B. ®@. Monekynsapnas ¢usuka u repmoaunamuka.l 2 / B. @. Pycakos. - JloHeuk:
Honny, 2011. - 96 c.

Metoanyeckue yKkazaHus K peleHHIO 337a4 1o MoJieKysipHoil ¢pusuke / A. 1. Ko3unckas, B.
®. Pycaxos, A. E. 3100anoB. - [lonenk: Jonry, 1988. - 42 c.

Metoanyeckue yKazaHUs K BBINOJHEHHIO JTAOOPAaTOPHBIX pabOT MO MOJIEKYJISIPHOH (HU3UKe
(mns crynentoB ¢usnuyeckoro ¢akynbrera)/ 3yiikoBa 3. I'., Komomenckas B. B,
[TycteinaukoBa U. H., Pycakos B. @., Cemko A. H. - Jlonenxk: Jonry, 2000. - 52 c.

JlonoiHUTeIbHAS JTUTEPaTypa

1. B.C.Bonbkenmreiin. COOpHHK 3a/1a4 110 o01eMy kypcy ¢usuku.-M.: Hayka, 1969.
2. A.A letnad, b.M.SBopckuii. Kypc ¢pusuxu.-M.: BILI, 1988.

3. I'.®.bymok, €.®.Benrep. Kypc ¢izuku. —Kuis: JIubias, 2001.

4. .M .Kyuepyk, [.T.I'op6auyk. 3aranpuauii kypc ¢izuku. T.1, 2, 3.-K.: Texnika, 2006.

17. UndopmanuoHHbIE pecypchl

1. http://donnu.ru/ — caiit JJouHY.
2. http://library.donnu.ru/ — caiit 6u6auorexkn JouHY.

3. http:/fizkaf.narod.ru — kadenpa um maGoparopusi (u3Mkd MOCKOBCKOTO HMHCTHTYTA
OTKPBITOTO 00pa30BaHMUs.

4. http://www.phys.spb.ru — caiit pusuueckoro pakynprera Cuol'y.
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