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1. HaumeHOBaHUE TMCHUTLIHHBI
MonekysipHast (pU3HKa ¥ TEPMOTUHAMIKA

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM MPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » o0pa3oBarenbHON IpOrpaMMBI 110 HANIPaBICHUSIM
MTOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noaroroku: 28.03.01 HaHOTEXHOIOTMM 1 MUKPOCUCTEMHASI TEXHUKA

HaIpaBlIeHHOCTh MaTepuaibl MUKPO- 1 HAHOCUCTEMHOMN TEXHUKU



3. [Inanupyembie pe3y/abTaThl 00y4eHUs MO AUCHUILINHE

B pesynbrare ocBoeHus aucuuiuiiebl MosekyasipHast pu3nka 1 TepMOAHMHAMHUKA y 00y4aronierocs
JOJDKHBI OBITH C(HOPMHUPOBAHBI CIEAYIOMINE KOMIIETCHIINN:

28.03.01 HaHOTEXHOJIOTUH M MUKPOCUCTEMHAs TEXHHUKA (HAIIPaBICHHOCTD : MaTepuaibl MUKPO- U
HaHOCUCTEMHOMN TEXHHUKH )

OIIK.3 CrniocobeH npuMeHsATh 0a30BbIe 3HAHUS B 00JIACTH MaTeMaTHKH, (U3UKU U JPYTHUX HAYK B
npodeccnoHanbHOM NesSTEIbHOCTH, B TOM YHUCIIE Ui IPOBEICHUS HAYYHBIX UCCIIeI0BaHUM, aHaI13a 00BEKTOB,
CHUCTEM, IIPOLIECCOB, SBJIEHUI U METO/I0B, X IKCIIEPUMEHTAIBHOIO U TEOPETHUECKOTO (BKIIOYAsl TIOCTPOCHHE
UX Ka4E€CTBEHHBIX U KOJMYECTBEHHBIX MOJIENICH) N3YUEHUS U JJI NCIIOJIBb30BaHUs IOJyUYEHHBIX pe3yIbTaTOB Ha
IIPaKTHKE

HNuaukaropsl

OIIK.3.1 Ilpumensier 6a30BbIe 3HAHUS B 00JaCTH MaTeMaTHKH, (U3NKU U IPYTUX HAYK B
npoeCCUOHATLHOM 1A TebHOCTH

OIIK.3.2 [Tonumaet ¢pu3nvecKrue METOIbl TCOPETUIECKOTO M SIKCIIEPUMEHTAIBHOTO U3YUCHHUS CHCTEM,
SBJICHUH U NIPOLIECCOB B IIPUPOJIE U IPUMEHSET UX HA NIPAKTUKE



4. O0beM U coJep:KkaHue TUCHUTITHHBI
HanpasyeHusi noAroToBKu 28.03.01 HanoTeXxHONIOIMHM ¥ MUKPOCUCTEMHAs TEXHUKA
(HampaBJIEHHOCTh: MaTepHualibl MUKPO- U HAHOCHCTEMHOM TEXHHUKH )
¢opma o0yuenus O4Has
NeNe TpumecTpoB, 2
BbI/IeJIEHHBIX J1JI5l U3y4YeHUusl
AUCHUILIUHBI
O0beM AUCHUILIHHBI (3.€.) 6
O0beM JUCHUILIMHBI (AK.YaC.) 216
KonTakTHasi padora ¢ 84
npenoaaBartesieM (aK.4ac.),
B TOM 4HCJIe:
IIpoBenenue JJeKIUOHHBIX 42
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 42
3aHATHI, CECMMHAPOB
CamocTrosiTesbHast padoTa 132
(ak.4yac.)
DopMbI TEKYLLIET0 KOHTPOJISI [TucemMeHHOE KOHTPOJIBHOE MeponpusTue (4)
DopMbI IPOMEKYTOUHOM Dk3aMeH (2 TpuMmecTp)
arrecTaumu




5. AHHOTHpOBaHHOC ONmMUCaHue COACPKaHUA Pa3aejoB U TEM NUCHUIIJINHbI

MoJexkyasipaasi GU3UKa U TEPMOTUHAMUKA.
"MonexymspHas Gu3nka U TepMOJUHAMUKA" 3TO pa3zien Kypca oomieil pusnku, ynraeMslil ocie Kypea
"Mexanuka".
OcHOBHOE BHIMaHHE B 3TOM KypcCe YAEISIETCS ONMMCAHUIO CUCTEM, COCTOSIINX U3 OOJIBIIOrO YHCIIA YaCTHII.
JlnHamMudeckuii moaxo Ha 6a3e 3aKOHOB MEXaHUKH B 3TOM CIIydae He TOAUTCS, M PENoAaBaTeb TOKEH
yIIeIUTh OOJBIIOE BHUMAHHE CTATUCTUUECKOMY MOAXOAY M (PU3MUECKUM MOJEISIM, HAllpUMep, MOJIEIH
WJIealIbHOTO Ta3a Wiy ra3a Ban-nep-Baanbca.
Bropas yacTp Kypca 6azupyercst Ha TEpMOJHHAMHYECKOM METO/E OMHCAHMSI CUCTEM U COAEPKUT ONMCAHUE
3aKOHOB TEPMOJIMHAMUKH U (ha30BbIX MepexoaoB. Taxke onucanbl pu3ndeckue 0COOEHHOCTH KUIAKOCTEH
TBEPJIBIX TEJI.

TepMoauHaMHYeCKHE CHCTEMBI.
B pasnene uznaratorcs ocHoBHbIE nonoxeHuss MKT. Jlaércs onpenesieHne U npuMepsl TEPMOAMHAMUYECKUX
cucreM. [lepeuncnsaioTcst OCHOBHbIE (PU3NUECKNE BEIMYMHBI, ONPEAEISIOIINE COCTOSHIE TEPMOINHAMUYECKON
CHUCTEMBI.

I[I/IHaMPl‘IECKI/II‘/i, CTaTHCTH‘leCKHﬁ, TepMOIlI/IHaMI/I‘leCKPlﬁ METOAbI OITMCAHUA CUCTEM U3 MHOI'HX
yacTuu.
HOKa3I>IBa€TCSI, YTO JUHAMHUYCCKOC ONMMCAaHUEC CUCTEM U3 OOJIBIIIOTO YKCIa HaCTHUIl HCBO3MOXHO. HOBTOMY
IMIPUMCHAIOTCA CTAaTHUCTHYCCKHUM U TCpMOI[I/IHaMI/I'-IeCKI/Iﬁ METOJABI OITMCAaHU.

OcHOBHBIE MOJIOKEHUS] MOJIEKYJISIPHO-KHHETHYECKOI TeOpHH.
B pa3znene uznararorcs ocHoBHbIE nojioxkeHust MKT.

ArperatHplie COCTOSIHUA BemecTBa. Macca u pasmMepbl MoJieKkyJl. BzanmoaeiictBue MoJieKy.1.
OO6cyxnarTcs NOHATUSA - MOJISIPHAS. Macca, YUCI0 ABOraapo, B3aUMOJICHCTBUE MOJIEKYJI, SHEPTHUs
B3aUMOJICCTBHS

duznyeckue BCJIMYHUHBI, OIIPEACIAIONIHUEC COCTOAHUEC TepMOJII/IHaMI/I'leCKOi/i CHUCTECMBbI.
HepeLII/ICJ'ISIIOTCSI OCHOBHBIC (1)I/ISI/IT-ICCKI/I€ BCJIMYHHBI, OIIPCACTIAIOIINEC COCTOSAHUC TGpMOHHHaMHHGCKOﬁ
CHUCTCMBI.

Temneparypa. [Ipubopsl 1J151 H3MepPEeHUs TeMIIePaTypPbl: TEPMOCKOI, TEPMOMETP.
Jlaétcs onpenenenue TemMmnepaTypsl. M3maraiorces ciocoObl 1 0COOEHHOCTH U3MEPEHUS TEMITEPaTyPhl.

Jasaenue. IIpudops! A1 n3MepeHns JaBJjieHus: 0apoMeTp, MAHOMETP, BAKYOMeETpP M Ip.
Haércs onpenenenue aapaeHus. M3naratoTcst criocoObl 1 0COOEHHOCTH U3MEPEHUS JaBIICHUSL.

HNpeanbubiii ra3. Pacnpenesnenne boabsumana. Pacnpenenenue Makcsesia
BrBoaurces ocnoBHoe ypaBHeHue MKT - p = nkT u mokaspiBaeTcsi, 4TO TaKkue MOHITHS KaK TeMIepaTypa u
JABJICHHE CBSA3aHbI C TEIJIOBBIM JIBHKEHUEM MOJIEKYJI C UX CPEHEHN dHEpruen

OcHOBHOe ypaBHeHHE MOJIEKYJIAPHO-KMHETHYECKOM TEOPUM M1eATbHOI0 ra3a. OnbITHbIE Ta30Bble
3aKOHBI.
[IpocnexxuBaercs CBsi3b ONBITHBIX ra30BbIX 3aKOHOB ¢ uaesiMu MKT

I'a3 B cusioBom mouie 3emuin. bapomerpuueckas popmyJia u cJjieICTBUS U3 Hee.
Paccmotpen nepBslii puMep CHIIOBOIO BO3AECHCTBUS Ha ras.

Pacnpeneﬂe}me MOJICKYJ B CHJIOBOM I10J1€ (pacnpenene}me BOJ'II)IIMaHa)
HOKaSHBaeTCH, KaK pacupcacIarOTCA MOJICKYJIbI B CUJIOBOM I10JI€



Pacnpenesienue MoJiekyJ mo ckopoctsasm (MakcBeiia). XapakTepHble CKOPOCTH MOJIEKY.JI.
Haunnaercs paccMOTpeHne 3aK0Ha HOPMAITBHOTO pactpeIelIiCHHs ¢ pacpeAeTICHUs MOJIEKYJT 10 KOMITOHEHTaM
ckopocreii. Jlanee mpou3BoauTcs 00001IeH e 0 pacnpeeneHnss MakcBea.

JKCNepUMEHTATbHOEe 000CHOBAHUE MOJIEKYJISIPHO KHHETHYECKOH TeOpuu
Baxxno nokasarts, yto MKT Xopo11o noarsep:xieHa NpsMbIMH SKCIIEPUMEHTAMH.

BpoyHoBckoe nBu:kenue. OnpiThl [leppena no onpeaesieHUI0 Yucjia ABorajapo.
PaccmaTpuBaercs nepBblii IpuMep HAOTIOACHHS 3a IBIXKEHUEM MOJICKYII, 4epe3 TEIJIOBOE JIBIKCHUE
OpOYHOBCKHX YaCTHII.

HN3mepenue ckopocrteit MoJsiekyJ (onbIiT LTepHa, onbiT JlammepT, onibIT
I tepna-Uctepmana-Cumncona)
[TokazaHo, KaKk Ka4eCTBO AKCIIEPUMEHTA POCIIO OT MPOCTOr0 HAOIIOACHUS JIO MPSMOTO MOATBEPKACHUS
pacnpenenenns Makcsesa.

CToJIKHOBEHHUsI MOJIeKYJI ra3a. SIBjieHHs1 IepeHoCa B ra3ax.
[TokazaHo, 4yTo JyIMHA CBOOOAHOIO MpoOera MoJIeKyJIbl HE KOHCTaHTa, a CllydaiiHas BEeJIMYMHA, UMEIOLIast
AKCIIOHEHIIMATFHOE paclpe/esieHre

Cpennsisi 1uinHa ¢cBO0OOIHOr0 MPodera MoJieKy.1, ee 3aBUCMMOCTb OT /IaBJIeHUs U TeMIepaTyphbl.
[TokazaHo, KaKk cpeaHsis AJIMHA CBOOOAHOTO poOera MOJIEKYJI 3aBUCUT OT JAaBJICHUS U TEMIEPATyPhI

TenonpoBOAHOCTH ra30B. Y paBHEHHE TEILIONPOBOIHOCTH (3aKOH Pyphbe)
BaxxHo mokasare, 4To pUpoa ABJICHHUA NepeHoca eauHa (TEeIIONPOBOIHOCTD, BI3KOCTD, 11 dy3ust) u
CBs3aHa C TCIJIOBBIM JABMIKCHUCM U CTOJIKHOBCHHAMH MOJICKYJI.

BHyTpeHHee TpeHHe B ra3ax. YpaBHeHHEe CHJIbI BHYTPEHHEr 0 TPEeHUsl.
BakHo mokasath, 4TO IpUpoaa SIBJICHUHN TIepeHoca eauHa (TeTUIONPOBOIHOCTb, BA3KOCTh, MU Gy3us) U
CBSI3aHA C TETUIOBBIM JBUKCHUEM U CTOJKHOBEHHUSIMHU MOJIEKYIL.

JAu¢¢y3us B razax. YpasHenne nuddysun (3axkon Ouka).
BaxxHo mokasare, 4To NpUpoa ABICHHUIA NepeHoca eauHa (TEeIIONPOBOIHOCTD, BI3KOCTh, M1 dy3us) n
CBs3aHa C TCIJIOBBIM ABMIKCHUCM U CTOJIKHOBCHHAMH MOJICKYJL.

IlepBoe HaAYa/10 TEPMOAMHAMUKH.
Hauano pa3nena, rae riaBHBIM SBISIETCS TEPMOJIUHAMHYECKUH TTOIXO0/ K OMIMCAHUIO CUCTEM U3 OOJIBIIIOTO
YHCJIa YaCTHUI]

BHyTpeHHsisi SJHeprusi TepMoAMHAMHYECKOM cucTeMbl. PaGota. KosimuecTBO TEmioTobl.
Hano onupatbcest Ha ousTHsI, BBeaeHHbIe B MKT (CcpeaHsist SHEprHst MOJIEKYJIbI, YUCIIO ABOTAJpO U T.I1.) U B
MexaHHKe (paboTa CHUJIbI)

TennoemkocTh uaeaabHoro raza Cv u Cp . YpaBuenune Maiiepa.
BaxxHo ak1ieHTHpOBaTh U3JI0KEHHE Ha TpUuuuHa pasHuLbl Mex 1y Cv u Cp, 1 Ha PU3NYECKOM CMBICIIE
YHHUBEpPCaIbHOU Ia30BOM MOCTOSTHHOM.

IMosuTponnyeckue Mpoueccol.
OnuchIBalOTCS MOJUTPONIUYECKHUE TIPOLIECCHI, BBIBOJUTCA YPABHEHUE MOJUTPOIIBI U IPUBOASITCS YACTHbBIE
MIPUMEPHI.



Bropoe nHauasio repmogunamMuku. TenioBbie JBUraTeH.
BaxxHO MOAYEpKHYTH, UTO peub UJIET HE O TEXHUYECKUX YCTPOICTBAX, a 0 PyHAaMEHTAILHOM 3aKOHE IPUPOIBI

HNneanbubiii TenoBoii Apurarenb. [luka Kapno. KITJI nunkiaa Kapuo. XosoguiabHas MaliuHa.
Baxno moguepkuyTh, uTo popmyna s KI1/] nukna KapHo, coBceM He SBIsIETCS YHUBEPCAIBHOM, a
IpUMEHNMA TONLKO [ MeadbHOro KA. Eille BaKHO, OTMETHTB, YTO B M30TepMUdeckoM npouecce BCE
TEIUIO IpeBpalaercsa B paboTy, HO 1 pa3, a Mbl XOTUM HEMPEPHIBHBIN, IIUKINUECKUI MPOIIeCC PEBPAIICHHS
Teria B padbory.

Tepmoaunamuyeckasi TemnepatypHas mkaJja. [Ipakruyeckas reMnepatypHas mkaJja
MIITII-90.
Tepmonnnamuyeckas TemrnepaTypHas 1IKaja UIMEET OJIHY PENEpPHYIO TOUKY, a IPAKTUUYECKH JIOTOBOPUIIHCH
MOJIb30BATHCS LIEON cepuell pernepHbIX TOUYeK (JIMO0 TeMIepaTypa TPOMHBIX TOUYEK BEIIECTB, TH00
Temneparypa (pa3oBbIX IEPEX010B)

JHTPONHA TEPMOAUHAMHUYECCKOH CHCTEMBI.
Beoaurcs nonarue sTponuu. llpuBoasarcs npuMepsl IPUMEHEHUS SHTPOIIUHU NIPU PEILICHUN
TEPMOAVNHAMUYECKUX 3a/1a4.

Peanbubiii ra3. Ypasuenue Ban-nep-Baasbca.
Monens raza, yyuThIBaroIIas B3aUMOICHCTBHE MOJIEKYI.

HN3orepmbl Ban-nep-Baanbca. Kpurnueckoe cocrosinne. Kpurnueckue nmapamMmerpbl.
BaxxHo paccMOTpeTh KPUTHUECKOE COCTOSTHUE, KaK COCTOSTHUE ¢ KAU€CTBEHHO MHBIMU (PU3UYECKHUMHU
CBOMCTBAaMH, YEM Y I'a3a U Y )KUIKOCTH

BuyTpeHnnss 3neprus raza Ban-nep-Baaabsca. OnbiT :x0y.s.
HpHMep TOT'0, KaK BSaHMOJICﬁCTBHG MOJICKYJI ITPOABJIACTCA IMPU MAHUITYJIAUAX C CUJIBHO CKAThIM I'a30M

da3oBbIe MePexo/Ibl MEPBOr0 H BTOPOro poja.
Baxno nokasate, 4To (a30BbIil Iepexo 1 MepBOro pojia NPOUCXOAUT MPHU MOCTOSTHHON TeMIepaType U
COTPOBOXAAETCS CKAYKOM IIOTHOCTH M (pa30BOro 00beMa, U CBSI3aH C BBIACIEHUEM, THOO TOTJIOICHUEM TeIlia

Tepmoaunamuveckne GyHkuuu. BHyTpeHHss 3Heprusi, CBOOOAHASI JHEPTUs, SHTAJIBIIUS,
TEPMOAHMHAMMYECKHUI MOTEHIIHAJL.
TepmomuHaMudeckue GyHKIMH 00JIerdaroT oOIUil aHaTN3 TEPMOANHAMHYECKUX CHCTeM. B HamieM cirydae, Mbl
KCTIONIb3yeM UX Il BbIBOJa ypaBHeHus Knanelipona-Kiaysuyca

da3oBble nMepexoabl NepBoro poaa. YpasHenue Kinaneiipona - Kiaysuyca. ®a3oBblie nepexoabl
BTOPOTr0 poja.
VYpasaenue Knaneiipona - Kiay3uyca BBIBOAUTCS ¢ UCIIOIB30BAHUEM IOHATUS TEPMOAUHAMUYECKUN
IIoTCHI KA

Kuakocrn. Oco0eHHOCTH KHUIKOr0 COCTOSTHMA.
Crnenyet paccMOTpeTh 0COOEHHOCTH KHIKOCTEH, OTIIMYAIOIINE UX OT Ta30B

HOBerHOCTHaﬂ IHEPIrus MOJICKYJI. HOBerHOCTHOC HaTHXKCHHUE.
IToxa3anbl 3HepFeTH‘IeCKI/Iﬁ W CHUJIOBOH MoAXOAbI K OITMCAHHIO ITOBECPXHOCTH KUIKOCTH.

KuakocTs HA rpaHUIe ¢ APYTOi )KUAKOCTHIO U TBepAbIM TesoM. CmauuBanue. KpaeBoii yroJi.
Hano noka3atk, 4TO Ba)KHO HE TOJIBKO MOBEPXHOCTHOE HATSXKEHUE KUJKOCTH, HO U TO, C KAKUMU APYTUMHU



BCHICCTBAMU OHA KOHTAKTHPYCT.

JlaBJyieHre M0l MCKPUBJIEHHOH MOBEPXHOCTHIO :KUAKOCTH, popmyJa Jlanaca. Kanuniasipabie
sIBJICHMSI.
[Ipumep npakTUUECKOT0 NPOSABICHHS IOBEPXHOCTHOIO HaTskeHUsl. He nmuiHuM OyaeT cooOIuTh 0 poiiu TaK
HA3bIBAEMBIX KaMJUIIPHBIX 3aTBOPOB (KaIWLISP MEPEMEHHOT0 ceueHus) B 100brue Hedtu. [Touemy nonosuna
He(TU OCcTaeTcs B MIIACTax.

TBepable Tejia. AMOp(HbIE H KPUCTA/LUINYECKHE BelleCcTBA
[IposicHUTE pa3HUILY MEXTy aMOP(HBIMH (HATPUMEP,CTEKIIO) U KPUCTALTUIECKUMHE (HaIIprMep,KBapIy)
BEIIECTBAMH

TemnoeMkocTh KpUCTALIHYECKHX TeJl. 3akoH romonra u Iltu. 3akon /Ixoyas - Konna.
BaxxHo mokazaTh pa3HUIly MEXy MOJIEKYJION ra3a, KOTopas CBOOOHA U MOJIEKYJIONW KpUCTaslIa, KOTopast
COBEpIIIACT TEIIOBBIC KOJCOAHUS B y3J1aX PEIICTKH.

ITonsiTe 0 KBAHTOBOI TEOPHH TEMJI0EMKOCTH KPUCTANIOB. POHOHBI
[Tpumep Toro, kak MKT He cMoria 0ObSICHUTH TEMIIEPATYPHYIO 3aBUCIMOCTh TEINIOEMKOCTH, & KBAHTOBAs
TEopusi CMOrJIa.



6. MeToanueckue YKa3aHus AJ151 00yYaIOUIMXCH M0 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIJINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. 3Be3nuna, H. A. MonekynsapHas pusuka. TepmoarnHamMuKka : ya4eOHO-METOIUYECKOEe ITOcoOue 1Mo
BBITIOJTHCHHUIO WHIUBUTyJIBHBIX JIOMalTHUX 3a1anuii o gusuke / H. A. 3Be3auna, H. b. [Tymkapesa, I'. B.
Caxyn. — ExarepunOypr : Ypansckuii penepanpabiii yausepcuret, 9bC ACB, 2015. — 44 c. — ISBN 978-5-
7996-1394-5. — Tekcr : anextponHsii // LludpoBoii odpazoBatenbhbiii pecypc [IPR SMART : [caiiT].
http://www.iprbookshop.ru/68260.html

JlomoJHUTEIBLHASN:

1. Uponos U. E. ®uzuka makpocuctem. OCHOBHBIE 3aKOHHI : yueOHOe mocodue / U. E. UpogoB. — 4-e uznm. —
M.: BUHOM. Jlabopatopus 3nanuii, 2009. — 207 c. : . — ISBN 978-5-9963-0004-4. — Tekcr :
AIIEKTPOHHBIN // DIeKTpOHHO-O0nboTeunas cucrema bubnmoTex : [caiT].
https://bibliotech.psu.ru/Reader/Book/8636

2. COopHuk 3a1ay4 o obiiemMy Kypey ¢usuku.B 5 kH..-MockBa:OU3MATIIUT : Jlanp,2006.KH.
2.Tepmoaunamuka u MmosiekynspHas gusuka/B. JI. ['un30ypr [u np.] ; pen. . B. CuByxun.-2006.-176, ISBN 5-
9221-0603-1

3. Uponos U. E. 3amgaum no obmieit pusuke : yuebnoe nocodue ans By308 / U. E. MponoB. — 8-e m3a. — M. :
BMHOM. JlaGoparopust 3nanwmii, 2010. — 431 c. : min. — ISBN 978-5-9963-0280-2. — TeKcCT : 21eKTpOHHBIH //
DnexTpoHHO-0nbIuoTeyHas cucreMa bubmmoTex : [caiit]. https://bibliotech.psu.ru/Reader/Book/8678

4. CuByxuH /l. B.O6muit xype ¢pusuku.ygeOnoe nocodue aias Gu3nyecKux crenuanbHocTei By30B T.
2. TepmonuHamuKka U MoJiekyssipHas ¢usuka//l. B. CuByxun.-5-e uzn., ucnp..-Mocka: @U3MATIINT,2006,
ISBN 5-9221-0601-5.-544



9. Ilepeuennb pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIHUILINHBI

https://lectoriy.mipt.ru/course/Physics-Thermodynamics-09L Kypc "Tepmoaunamuka u MosieKyssipHas
¢duzuka"
https://lectoriy.mipt.ru/collection/Physics-Thermodynamisc-15D/lectures /IlemoncTpanuu.
TepmoannaMuka 1 MoJieKyJIsipHas (pU3MKa
10. Ilepeyenb UHPOPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 MPOLECCa MO JMCUHUILIHHE

OO6pazoBaTenbHbIHN Tporiece Mo auciuiuinae MoJiekyJ/isipHas Gu3nKa U TEPMOIMHAMMKA MIPEANONIaracT
UCTIOJIB30BaHUE CJICIYOIETO MPOrPaMMHOT0 00ecTiedeHUsI U MH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- IPE3CHTAI[IOHHBIC MaTEPUAIbI (CITAl bl TI0 TEMaM JICKIIMOHHBIX M MPAKTUYCCKHUX 3aHITHN);
- IOCTYT B pexxuMe on-line B DiekTpoHHyto 6nbimorteunyro cuctemy (9bC);
- IOCTYTI B 3JICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEebHYIO CPEly YHUBEPCUTETA,
- HHTEPHET-CEPBUCHI M 3JICKTPOHHBIC PECYPCHI (ITIOMCKOBBIC CHUCTEMBI, JJICKTPOHHAS 1T0YTa, POPECCHOHATBHBIE
TEMaTUYECKHE YaThl U OPYMBI, CHCTEMBI ayIMO U BUI€O KOH(EPEHINI, OHJIaliH SHIMKIONEANN U T.1I.).

[Iporpammuoe obecrieuenue:

- OTKpBITas onepannonHas cucrema "Anpt O6pazoBanue”

- oucHbI nakeT npunoxkeHuii "LibreOffice";

- IPUJIOKEHHE, TTIO3BOJISAIOLIEE TPOCMATPUBATh U BOCIPOM3BOIUTH Meara KOHTeHT PDF-¢aiinos;
- IPOrpaMMBbI IEMOHCTPAIMH BUJIEO MaTEPHUAJIOB;

- IPOrpaMMBbI IPOCMOTPA HHTEPHET KOHTEHTA.

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aJaHH 10 JUCIUIUINHE PEKOMEHIYETCS HCTIOIh30BaHNE
MaTepuasoB, pa3MeeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIMOHHOM paOOThI U MIPOBEICHUU 3aHATUI B peXKUME OHJIAH MOTYT
MCTIOJIb30BAThCS:

cuctema BHIcoKOoH(epeHIICBsA3H Ha ocHOBE TuiaTopmbl BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiepkuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTEPUAJIOB U MPE3CHTAILINH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEPSCMbIC 3a1aHMUs,
3aJaHus Uil COBMECTHOM paboThI.

cucrema tectuposanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEeXHUYECKOM 0a3bl, HEOOXO0AMMOI JJIf1 OCYIIEeCTBICHUSA
00pa30BaTeJIbHOTO MPOLECcCca MO AUCHUUILIHHE

1. JIeKUHMOHHBIE 3aHATHS.

AynuTtopus, OCHAIICHHAs! TPE3EHTAIMOHHON TEXHUKOU (ITPOEKTOP, IKpaH IJIs IPOCKTOPa,
KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IPOTPAMMHBIM 00ECTIEYeHHEM, MEJIOBOH (1) WIIM MapKepHOI
JOCKOM.

2. 3aHATHII CEMUHAPCKOTO TUTA (CEMUHAPHI, MPAKTUYECKUE 3aHATHS).

Aypautopusi, OCHaIllEeHHAs MPE3EHTAIMOHHON TEXHUKOH (ITPOEKTOP, PKpaH JIsl MPOEKTOPa,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOLIUM MPOTPaMMHBIM 00€CIIeUeHHEM, MEJIOBOM (M) UM MapKepHOM
JTOCKO.

3. 'pynmnoBelie (MHAUBUAYAIbHbIE) KOHCYJIBTAILIUH.

Aynuropusi, OCHallleHHAasI MPE3EHTAI[MIOHHON TEXHUKOU (IIPOEKTOp, IKPaH, KOMIBIOTEP/HOYTOYK) C
COOTBETCTBYIOIIUM IIPOrpPaMMHBIM 0O€cIieYeHHEM, MEJIOBOH (1) HJIM MapKEPHO TOCKOM.



4. Texyuuii KOHTPOJIb.

Aynuropusi, OCHallleHHasl MPE3EHTAI[MOHHON TEXHUKOU (ITPOEKTOp, IKPaH, KOMIBIOTEP/HOYTOYK) C
COOTBETCTBYIOIINM MPOTPAMMHBIM 00ECTICYCHHEM, MEJIOBOH (M) MITH MAapKEPHOU TIOCKOM.

5. CamocTosTenbHas padora.

Aynuropus Ui CaMOCTOSITENIbHON padOThl, OCHAILIEHHBI KOMIIBIOTEPHON TEXHUKON C BO3MOXHOCTBIO
noJiKJItoueHus K cetu «HTepHeT», 00ecneueH bl 10CTyIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-
oOpazoBarenbHyto cpeny yauBepcuteta. [lomemennst Hayunoit oubnuorexu [II'HUY

[Tomemenust HayuHoii onbmuoreku [IITHUY mist oGecrieueHns: caMOCTOSATEIbHONW PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIME KOMIIBIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YnTanpHbl{ 3aJ1 TyMaHUTApHOM JUTEpaTyphl, KopI. 2, aya. 418. O60opyaoBaH 7 nepcoHabHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

3. UnTanbHBIN 321 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. OGopyaoBaH 5 mepcoHaIbHBIMH
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOH U INT00AIBbHOM KOMIIBIOTEPHBIM CETSM.

4. Otnen MHOCTpAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

6. YuTtanbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. Obopynosan 6 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYNOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBJICHHBIE B TOMEUICHUSAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTIeYCHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducusliii maker Libreoffice.

CrnpaBouHo-nipaBoBas cucreMa «Koncynprantlinroc»



@oH/IbI OLIEHOYHBIX CPEJCTB /JIsl ATTECTAIMHU MO TUCHHILIHHE
MouekyasipHasi pu3nKa U TEPMOJUHAMHMKA

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILINHE ISl GOPMUPOBAHUS KOMIIETEHIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHUBAHUS

OIIK.3

Cnoco0eH npuMeHATH 0a30Bble 3HAHUSA B 00/1aCTH MaTeMAaTHKH, (PM3MKHU U IPYTUX HAYK B
npogeccHoHAIBLHOI 1eITeJIbHOCTH, B TOM YHCJIE IS POBeIeHUsI HAYYHBIX UCC/IeI0BaHUIA,
aHaM3a 00bEeKTOB, CUCTEM, IIPOLIECCOB, SIBJICHUI U METOA0B, X IKCIEPUMEHTAIBHOIO U
TEOPEeTHYECKOIr0 (BKJIIOYAS MOCTPOEHHE UX KAYeCTBEHHbIX U KOJIMYECTBEHHbIX MO/IeJIeil)
HU3YYeHUs M VISl HCIOJIb30BAaHUSA MOJYYEHHBIX Pe3yJibTaTOB HA MPAKTHKE

Komnerenuus IInanupyemsble pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHaUKaATOP) o0y4eHHs o0y4eHus
OIIK.3.2 3HATD: ocHOBHBIE TOHSTHS U HeynoBierBopureJ

[Tonumaer pusnueckue
METO/bl TEOPETUUECKOTO
1 DKCIIEPUMEHTAJIBLHOTO
W3YUYEHUS CUCTEM,
SIBJIEHUW U MPOIIECCOB B
MIPUPOJIE ¥ TIPUMEHSIET MX
Ha IIpaKTUKe

3aKOHBI MOJICKYTISIPHOU (DU3UKU U
TEPMOTMHAMUKH.

BJIAIETD: meTonamu perieHus
3a/1a4 U3 00J1aCTH MOJICKYJISIPHON
(GU3UKY U TEPMOTUHAMHKH.

He 3HaeT OCHOBHBIE IOHATUS U YTBEPKICHUS
MOJIEKYJISIpHOM (pu3ukH u TepMoarHaMuku. He
BJIa/IEET METOJJaMU PEUIEHMsI 3a/1a4 B 00J1acTu
MOJICKYJISIPHOM (PU3UKH U TEPMOAMHAMUKHU.
YnoBaerBopuTeabH

Nwmeer o01mue, HO HE CTPYKTYPUPOBAaHHBIE
3HAHUS OCHOBHBIX IOHATHI MOJIEKYJISIPHOU
¢u3uku 1 repmoarHamuky. I[TokaspiBaeT
(dparMeHTapHOE YMEHUE B PEIICHUH 3aJ1a4 110
MOJIEKYJISIPHOM (pr3HKe U TEPMOJMHAMUKE,
IIPUBOAALIEE K CEPbE3HBIM OIIMOKAM IpU
pelIeHny 3a1ad.

Xopomuo
Hwmeet chopMHUpOBaHHBIE, HO COAEPIKAILINE
OT/eNIbHBIE MPOOEIIbl B 3HAHUSAX OCHOBHBIX
MOHATUI MOJICKYJIIPHON DU3UKU U
TEPMOJUHAMUKH. B 11€J10M yCIenHo npuMeHseT
OCHOBHBIE METO/IbI PEIICHHUS 331a4, HO
JIOITyCKaeT MaTeMaTU4eCKue OUIMOKH B
BBIYUCIICHUSIX.

OTtim4yHo
HMmeeT OTIIMYHBIE CUCTEMATU3UPOBAHHBIC
3HAHUS OCHOBHBIX IOHSITHI MOJIEKYJISIPHOU
(GU3HUKY U TEPMOAMHAMUKH. DPPEKTUBHO
HCIIOJIB3YET OCHOBHBIE METOJIBI PELICHUs 3a1a4
Y KOHTPOJIUPYET NNPABUIBHOCTH BBIYKCIICHHM.

OIIK.3.1

[Tpumensier 6a3oBbIe
3HaHUS B 00JacTH
MaTeMaTHKH, (PU3UKH U
JpYTUX HAayK B
npodeccuoHaNbHOM

YMETD: ucnons30BaTh JaHHBIS
3HaHUS )1l pelIeHUs
npohecCHOHANBHBIX 3a7a4,
MPOU3BOAUTH TEOPETUUECKUE
npeoOpa3oBaHus U BHIBOJBI B
CTaHJIAPTHBIX TOCTAHOBKAX,

HeynosJierBopuren
He ymeeT npon3BoAUTh TEOPETUUECKUE
peoOpa3oBaHus U BBIBOJbI B CTAHAAPTHBIX
IIOCTAHOBKAX, 1aBaTh COAEPIKATECIBHYIO
HMHTEPIPETALMIO PE3YJIBTATOB BBIYUCICHUM,
KOHTPOJIUPOBATh IIPABUIIbHOCTD BBIYHUCICHUN.




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3yJbTaThl
o0y4eHust

Kpurepun oueHuBanus pe3yibTaToB
00y4eHust

JACATCIIbHOCTH

JaBaTh COACPIKATEIHHYIO
WHTEPIPETAINIO PE3YJIHTATOB
BBIYMCIICHHH,

KOHTPOJIMPOBATh MPABUIHLHOCTH
BBIUHMCIICHUM.

BJIAJJIETD: ocHOBHEIM
MOHSATUHUHBIM anmapaToM
MOJIEKYJISIpPHOU (pH3UKH 1
TEPMOIMHAMUKHU

HeynosierBopureJ
JleMOHCTpUpYyET HE3HAHUE MTOHATUHHOTO
amnmapara B 00J1acTH MOJIEKYJISIpHOU PU3UKU U
TEPMOJANHAMUKH.

YaoBaerBopuTeabH
JleMOHCTpHUpPYET YaCTUYHO C(HOPMUPOBAHHOE
YMEHHE IIPOU3BOJUTH TEOPETUUECKUE
peoOpa3oBaHus U BHIBOJBI B CTAHAAPTHBIX
[IOCTaHOBKAX, /1aBaTh COJIEPKATEIIbHYIO
MHTEPIPETAIUIO PE3YJIbTATOB BHIYMCICHUM.
[Toka3wiBaeT hparMeHTapHOE YMEHHUE
MOJIb30BaThCS MOHATUUHBIM alllapaToM
MOJICKYJISIPHON (DU3UKU U TEPMOTUHAMHUKHU.

Xopomuo
B nienom ycneniHo npou3BOUT TEOPETUUECKUE
npeoOpa3oBaHMsl ¥ BBIBOJIBI B CTaHaPTHBIX
MOCTAHOBKAX, HO AAET HE MOJIHYIO
WHTEPIPETALUIO PE3YJIHbTATOB BHIYMCICHHI.
BrageeT oCHOBHBIM MOHSATUHHBIM alliapaToM
MOJIEKYJISIPHON (DU3UKU U TEPMOJIUHAMUKHU.

OT1au4Ho
YBepeHHO TPOU3BOJIUT TEOPETUUECKUE
npeoOpa30BaHMsI M BBIBOJIBI B CTAHAAPTHBIX
MMOCTAHOBKAX, JAET COACPIKATEIBHYIO
HMHTEPIIPETALUIO PE3YJIbTATOB BBIYUCIICHU,
CaMOCTOATEIIBHO MOJyYaeT HOBOE 3HAHUE.
BrnangeeT OCHOBHBIM MTOHATHIHBIM aIllIapaToM
MOJICKYJISIPHON (PU3UKH U TEPMOJIMHAMUKH.




OueHoYHbBIE CPeACTBA TEKYIIero KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. baszoBas

Bujx MeponpusiTusi NpoMeKyTOYHOI aTTecTaluu : DK3aMeH
Cnoco0 mpoBeieHHs] MEPONIPUATHS MTPOMEKYTOUHOM aTTecTanun : OICHKA MO0 AUCIUILINHE B paMKax
HpOMe)KYTO‘-IHOf/'I aTrrecralmnun OHpeI[eJISICTCH Ha OCHOBC 63.JIJIOB, H36paHHBIX OGy‘-I&IOH_[I/IMCH Ha KOHTpOHBHBIX
MEPONPUATHSX, IPOBOJUMBIX B TEUEHHE YUeOHOTO IepHo/a.
MaxkcuMajbHOe KoJIHuecTBo 0ayioB : 100

KonBepranusi 62,1710B B 0OTMETKH

«oTim4yHo» - ot 81 1o 100
«xopomo» - ot 61 no 80

«YJI0BJIETBOPUTEJBbHO» - 0T 49 10 60
«HEeY/I0BJIETBOPHUTEIbHO» / «He3auTeHO» MeHee 49 Oarna

KoMmnerenuus Meponpusitue Koutposmpyemblie 3jieMeHTbI
(MHaAMKATOP) TeKyLIero KOHTPOJIA pe3yJibTATOB 00y4eHHs

OIIK.3.2 [TonuTponuueckue OcnoBnble nosioxennss MKT, naeanbHbiin
ITonnmaer (1)H3H‘I€CKI/I€ MCETOABI MPOLICCCHI. ras, pacupeacjicHus Makcsenna u
TCOPETUIECKOTO U ITucbMenHoOe KOHTPOJILHOE | bosbIIMaHa, CKOPOCTH MOJIEKYJI, SIBICHUS
OKCICPUMCHTAIIBHOIO U3YYCHUA | meponpUsATHE [IEpEeHOca B rase
CUCTEM, SIBICHUU U MIPOLIECCOB B
MPUPOJIE U MPUMEHSET UX Ha
MpaKkTUKe
OIIK.3.1
[Tpumensier 6a30BbIC 3HAHUS B
o0nacTu MaTEeMaTHKH, PU3UKU U
JIPYTHX HayK B MPoQeccCHOHAIbHON
JIEATEIbHOCTH
OIIK.3.2 OHTponus YMeHue pemarh GU3HUESCKUE 3a/1a49H 110
[Tonumaer puznueckre METO b TEPMOJIMHAMUYECKOMN caenyromum temam: ocHoBbl MKT
TEOPETUIECKOTO U CUCTEMBI. WJICalIbHOTO Ta3a; TeMIepaTypa, JaBJIeHHe
OKCHEPUMCHTAJIPHOTO U3YUCHHUA | [IuchMeHHOE KOHTPOJIbHOE | U CIIOCOOBI MX U3MEPEHUil;
CHCTEM, SBJICHUI ¥ IIPOLIECCOB B | peponpHsiTHE OapomeTrpuueckas opmyJa;

NPUPOJIE U IPUMEHSIET UX Ha
NPaKTUKE

OIIK.3.1

[Tpumensier 6a3oBbIe 3HAHUS B
00JIaCTH MaTeMaTUKH, PU3UKH U

JpPYTUX HayK B MPpOo(ecCHOHATIbHON

ACATCIIbHOCTH

pacnpenenenue bonpumMana;
pacnpezenenue Makcsena; mepBoe
Ha4yaJlo TCPMOJANMHAMUKH, TEIJIOEMKOCTD U
MOJIUTPOMTUYECKUE MPOIIECCHI.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaOMKATOP) TeKYLIero KOHTPOJIs pe3yJabTaTOB 00y4YeHHs
OIIK.3.2 [TonsaTHE O KBaHTOBOM YMeHue pemarh GU3HIECKUE 3a/1a4u 110
[Tonumaer Gpu3MIecKue METOABI | TEOPHH TETUIOEMKOCTH CJIeIyIOIIMM TEMaM: BTOPOE Ha4ajio
TEOPETUIECKOro 1 KkpucTtauioB. ®OHOHBI TEPMOJUHAMUKHA U TEIUIOBBIE MAIIINHEL;
OKCHEPUMEHTAILHOrO U3YICHUA | JIuchbMeHHOe KOHTPOJIbHOE | DHTPOIHS U €€ U3MEHEHUE B
CHCTEM, BJICHUI 1 IIPOLIECCOB B | peponpHsiTHE TEPMOJIMHAMUYECKHUX POIlecCcax;
HPHUPOAC 1 MPUMCHAICT MX Ha peabHBIE Ta3bl U UX YPABHEHUS
MpaKTHUKE

COCTOSIHHSI; TIOBEPXHOCTHOE HATSHKEHHUE,
CMa4yMBaHUE MTOBEPXHOCTEN U JJaBJICHUE
01 UCKPUBJIEHHON OBEPXHOCTHIO

OIIK.3.1
[Ipumensier 6a30BbIC 3HAHUS B
00JIaCTH MaTeMaTUKH, PU3UKHU U

. KUIKOCTH.

JIpPYTUX HAyK B MPO(eCcCHOHATBEHON

JEATEIIbHOCTU

OIIK.3.2 ITonsTHE O KBAaHTOBOM IlepBoe u BTOpOE HA4YaI0 TEPMOJUHAMUKY;
[Tonnmaer Gpusuveckue METOIbI TCOPHUM TCILIOCMKOCTH peanbHBIii ra3; ypaBHCHHE
TECOPETUIECKOrO U KpuctauioB. OHOHBI Ban-nep-Baanbca; ¢a3oBbie nepexo/s
SKCIICPUMCHTAIBHOTO U3yICHHUA IucbMeHHOe KOHTPOJILHOE | TIEPBOTO U BTOPOI'O POJIa; 0OCOOEHHOCTH
CHCTEM, SIBJICHUI ¥ IIPOLIECCOB B | MeponpHsTHE JKHUJIKOTO COCTOSIHUS; aMOp(HbIE U
IIPUPOAC U IIPUMCHACT HX Ha KPUCTAJUIMYECKUE BEIIECTBA.

IIPaKTHUKE

OIIK.3.1

[Tpumensier 6a30BbIe 3HAHUS B
o0nacTv MaTeMaTHKH, PU3UKU U
JIpYTruX HayK B IpoQeccCuOHAIbHON
JIESITEIIbHOCTH

Cneunpuxkanusa MeponpusTHH TEKylIero KOHTPOJIS

[MoamuTponuyeckue Npoueccol.

[IpoaomKUTENLHOCTD IPOBEACHUS MEPONPUATHUS IPOMEKYTOUHOM aTTeCTallUU: 2 Yaca
VYcnoBus npoBeEHUS MEPONIPUATHUS: B YAChI ay/INTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTaBIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 20
ITpoxoanoii 6amt: 10

IToxa3zaTen oneHUBAHUSA Banabl

JlaH pa3BepHYThI OTBET HA OJWH U3 17 BONPOCOB CIKHCKA BONPOCOB K AK3aMeHY. OTBET 10

COJIEP’KUT TEKCTOBOE OINKCAHUE SIBJICHMUS, 3aKOHA UJIM SKCIIEPUMEHTA, a HE TOJIBKO Ha0Oop
dbopmy. OTBET cHaOKEeH PUCYHKOM (TPU HEOOXOAMMOCTH) BCE IJIEMEHTHI KOTOPOro 0003HAYEHBI,

Ha3BaHbI U ITOSACHCHEI.

Pemrena nmpocras 3agada o teme Bonpoca. Penmenue conepKuT TEKCTOBBIN KOMMEHTapHUi, 6
O0OHapy>KUBAIOIINN TOHUMAaHUE CTYIEHTOM TEMBI

Bce ncnonbsiyemeie B popMyrnax pu3udeckrie BeIUUNHBI 0003HAYEHBI, HA3BaHbBI U YKa3aHbBI UX 4
pa3MepHOCTH

DHTPONUA TEPMOJAMHAMMYECKOI CHUCTEMBI.



ITpoaomKUTENTEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOH padoThI

MaxkcuMaibHbIi 0aju1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 25
[Tpoxoanoit 6amt: 12

IToka3aTeyu oLeHUBAHUA

Baaasl

Pemena 3aava no teme "TemI0EMKOCTh 1 MOJUTPONUYECKHUE MPOUECCH'. 3a1ada CYUTAETCS
pEIEHHOM, €ClTM IPABUIIBHO BBIMOJIHEHBI U OMMCAHBI OCHOBHBIE TyHKTHI pelieHust: 1) npuBeieHbl
oO011re 3aKOHbI U 3aKOHOMEPHOCTH; 2) CIIeJIaH BbIBOJI KOHKPETHBIX 3aKOHOMEPHOCTEHN U3 yCIOBUI
3aja4n (CocTaBlieHa CUCTEMa YpaBHEHHH, TOKIECTBO, MHTETpal); 3) MPOBEACHHI BCE
HEO0OXOAMMBIC BBIUYMCIICHUS U TIOJIYYEeH NMPAaBWIbHBIN pe3ynbTat. Hammane ommbok B pemeHnn

MIPUBOJIUT K CHIDKCHUIO Oaiia 3a 3amady. Ecim coBepiieHa o1Ha ommoOKa, TO 33ja4a OIICHHBACTCS
B 4 Oanna. Ecnu coBepiieHo 1Be omuOKy, TO 3a7a4a onieHnBaercs B 3 6amna. Eciau coBepiieHo
Oomee AByX omMOOK, TO 3a7a4a orieHuBaeTcs B 0 6ayuios.

5

Pemena 3ayaua no teme "bapomerpuueckas popmyna, pactpenenenue bonpimana u
Makcgesuia". 3agaya cuuTaercs pe€HHOM, eCciu MPaBUIIbHO BHITIOJIHEHBI U ONMKMCAHbl OCHOBHBIE
MYHKTHI pemieHus: 1) mpruBeaeHsl 00IHe 3aKOHBI U 3aKOHOMEPHOCTH; 2) ClIeJIaH BBIBOJ
KOHKPETHBIX 3aKOHOMEPHOCTEH M3 YCIIOBHI 3a1a4M (COCTaBJICHA CHCTEMa ypaBHEHHUH,
TOXJIECTBO, MHTETpai); 3) MpOBeACHBI BCE HEOOXOANMBIE BHIYMCIICHHS U MTOTYYEH ITPABUITbHBIN
pe3yabTar. Hanmnure ommboK B pelIeHny MPUBOIUT K CHUIKEHHUIO Oaruta 3a 3amavy. Ecim

COBEpIIIEHA 0/1Ha OLIMOKa, TO 3aJa4a olleHnBaeTcs B 4 Oamna. Eciau coBepiieHo 1Be omnOKu, TO
3agava oueHuBaeTcs B 3 Oawta. Ecnu coBepiieHo Oosee AByX OmMOOK, TO 3a7a4a OLlEHUBACTCS B
0 6amnos.

Pemena 3anaya no reme "llepoe Hauano TepMoarHaMUKH'". 3aa4a CUATAETCS PELIEHHOM, €CIIU
IMMPaBHUJIbHO BBINTOJHCHBI U OITMCaHbl OCHOBHBIC ITYHKTBI PCIICHUSA ! 1) MMPUBCACHBI O6HII/IC 3aKOHBI U
3aKOHOMEPHOCTH; 2) C/IeIaH BbIBOJ KOHKPETHBIX 3aKOHOMEPHOCTEH U3 yCIIOBHM 3a1auu
(cocraBneHa cucTemMa ypaBHEHHH, TOXKIECTBO, HHTETPal); 3) MPOBEACHBI BCE HEOOXOIUMBIE
BBIUMCIICHUS U TIOJYYeH MpaBUWIbHBINA pe3yibTar. Hanuune ommoboK B perieHud NpUBOIUT K

CHIDKEHMIO Oaiia 3a 3ajauy. Ecim coBepiuena ogHa omrlka, TO 3a/1a4a olleHuBaeTcs B 4 6asia.
Ecnu coBepmieno nBe ommoOKy, TO 3a/1a4a onieHuBaeTcs B 3 6ayuta. Ecim coBepiieHo 6oee AByX
olMO0K, TO 3a/1a4a oueHuBaercs B 0 6aios.

Pemrena 3anaya no teme "OcunoBbl MKT 1 ypaBHEeHHE COCTOSIHUS HACalIbHOTO raza". 3ajaya
CUMTACTCS PEHIEHHOMW, €CITH MPABIIILHO BBIMIOJIHEHBI U OMTMCAHBI OCHOBHBIC ITYHKTHI pelieHus: 1)
MIPUBEICHBI O0IIKE 3aKOHBI H 3aKOHOMEPHOCTH; 2) C/IeTIaH BBIBOJ KOHKPETHBIX 3aKOHOMEPHOCTEH
U3 yCJIOBUH 3a/1a4M (COCTaBlieHa CUCTEMa YPaBHEHUI, TOXKIECTBO, HHTETpall); 3) MPOBEACHKI BCE
HEO0XO0IMMbIE BRIYUCICHHS U TIOIY4YEH MPaBUIbHBINA pe3yibTar. Hanndne ook B pereHun

NPUBOJIMT K CHIKEHUIO Oauta 3a 3amauy. Eciiu coBepiieHa oiHa ommoOKa, To 3a/1a4a OLCHUBACTCS
B 4 0ayta. Ecnu coBepiiieHo /iBe OMMOKH, TO 3a/1a4a orieHuBaeTcs B 3 6ayuia. Eciu coBepiieHo
Oosee IBYX OMIMOOK, TO 3a/1a4a orieHuBaeTcs B () 6ayuios.

Pemena 3amaua o teme "Temneparypa, 1aBjaeHHE U CIOCOOBI MX U3MEpeHH". 3a1ada cYUTaeTCs
PEIIEHHOM, €CiIM MPaBUIIbHO BHIIIOJHEHBI U ONKMCAaHbl OCHOBHBIE IIYHKTHI pEIICHUs: 1) IpUBEACHbI
o0111e 3aKOHBI U 3aKOHOMEPHOCTH; 2) CIIeJIaH BbIBOJI KOHKPETHBIX 3aKOHOMEPHOCTEN U3 YCIIOBUHN
3aJ1a4uM (CocTaBlieHa CUCTEMA YpaBHEHU, TOKIECTBO, MHTETpal); 3) MPOBEACHbI BCE
He0OXO0JUMbIe BHIYUCIICHUS U MOIY4YeH IPaBWIbHBIN pe3ynbrar. Hanuune ommbokK B perieHuu




MPUBOIUT K CHIDKEHHUIO Oanna 3a 3agady. Eciu coBepiiieHa oHa omuOKa, TO 3aa4a OIICHUBACTCS
B 4 6amna. Ecnu coBepiieHo aBe omuOKH, TO 3a1a4a oreHuBaetcs B 3 6amuta. Ecnu coBepiieHo
Oosee IByX OMIMOOK, TO 3a/1a4a olleHuBaeTcs B 0 6amios.

ITonsiTHe 0 KBAHTOBOM TEOPUH TEIIOEMKOCTH KPUCTANI0B. POHOHBI

ITpoaomKUTENEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOH padoThI

MaxkcuMaibHbIi 0aju1, BEICTABIIIEMBIH 32 MEPONIPUATUE POMEKYTOUHON aTTecTauuu: 20
ITpoxoanoii 6amt: 10

Iloka3aTeay oLleHUBAHUSA

Baaasl

Pemena 3ayaua o teme "BTopoe Hauano TepMOIMHAMUKY U TEIUIOBbIE MAIIMHBI". 3aa4ya
CUHMTAETCS PEIIEHHOMN, €CIIM IPABIIILHO BBIIIOJIHEHBI U OTIMCAHBI OCHOBHBIC ITYHKTHI petieHus: 1)
MIPUBE/ICHBI 00IIIKE 3aKOHBI U 3aKOHOMEPHOCTH; 2) C/IeJiaH BbIBOJ KOHKPETHBIX 3aKOHOMEPHOCTEH
U3 YCIIOBUH 3a/1a4¥ (COCTaBJICHA CHCTEMa ypaBHEHUH, TOXKIECTBO, MHTETpa); 3) MpOBEICHBI BCE
HE0OXO0JUMbIE BHIYHUCIICHUS U MOJIy4YeH IPaBWIbHBIN pe3ynbrar. Hamumune ommboK B perieHnn

NPUBOJIUT K CHIDKEHHIO Oaia 3a 3ajgady. Ecim coBepiieHa ogHa ommOKa, TO 3a/1a4a OIICHUBACTCS
B 4 Oayuta. Ecim coBepinieHo aBe ommOKH, TO 33a1a4a oleHuBaercs B 3 Oamwia. Eciu coBepiieHo
Oomee AByX OIMOOK, TO 3a7a4a orleHuBaercs B () 6ayioB.

5

Pemena 3aaua no teme "DHTponus U €€ U3MEHEHHE B TEPMOJMHAMUYECKHX Mpolieccax’. 3amaya
CUUTAETCS PEIIEHHOM, €CJIM MPABWIILHO BHITIOJIHEHBI U OMIMCAaHbl OCHOBHBIC MMYHKTHI pelieHus: 1)
MIPUBEICHBI 001K 3aKOHBI U 3aKOHOMEPHOCTH; 2) ClieJiaH BBIBOJ KOHKPETHBIX 3aKOHOMEPHOCTEH
U3 yCIIOBUH 3a/1a4M (COCTaBJIEHA CUCTEMa YPAaBHEHUH, TOXKJIECTBO, MHTETpail); 3) NpOBEIEHBI BCE
HE0OXO0JUMbIE BEIYHUCIICHHS U MOJIy4YEeH MPaBUIBHBIN pe3ynbTar. Hannure omuboK B perieHnu

NPUBOJIUT K CHIDKEHHIO Oaia 3a 3amady. Eciu coBepiiieHa ofHa omioKa, TO 3aja4ya OllCHUBASTCSI
B 4 6ayuta. Ecim coBepieHo 1Be ommOKy, TO 3a7a49a omeHnBaercs B 3 6aia. Eciu coBepieHo
Oonee nByX OMIMOOK, TO 3a/1a4a oreHnuBaeTcs B (0 6amios.

Pemena 3aaya no reme "PeasibHble ra3bl U UX YpaBHEHHs COCTOsIHUSA." 3a/1aya CUUTAETCS
pELIEHHOM, eCly NPaBUIIBHO BBIIIOJIHEHBI U ONMCAHBl OCHOBHBIE IMyHKTHI pellieHus: 1) mpuBeaeHbI
o0111e 3aKOHBI U 3aKOHOMEPHOCTH; 2) CIIeJIaH BbIBOJI KOHKPETHBIX 3aKOHOMEPHOCTEN U3 yCIIOBUHN
3aj7jauy (COCTaBJIEHA CUCTEMa YPAaBHEHUH, TOXKIECTBO, HHTETpai); 3) NpOBeIEHbI BCE
HE00XOIMMbIE BBIYUCICHHS U TIOIY4EH MPaBMWIbHBINA pe3ynbTaT. Hannune omubOok B pemeHuu

NPUBOJUT K CHIDKEHHIO Oaia 3a 3agady. Eciau coBepiena ogHa ommoka, To 3a7a4a OlleHUBACTCS
B 4 O6auta. Eciu coBepiieHo aBe ommOKH, TO 33a1a4a oneHuBaercs B 3 0amwia. Eciu coBepiieHo
Oonee ByX OMIMOOK, TO 3a/1a4a oreHuBaeTcs B ) 6ayioB.

Pemena 3anaua no teme "IloBepXHOCTHOE HATSHKEHUE, CMAauMBaHUE TIOBEPXHOCTEN U J1aBICHUE
10J1 UCKPUBJIEHHON NIOBEPXHOCTBIO KUAKOCTH". 3a7aua CUNTAETCs pELIEHHOM, €CIIU PAaBUIBHO
BBINOJIHEHBI ¥ OIIMCAaHbl OCHOBHBIE ITyYHKTHI peIIeHus: 1) npuBeieHb! 001I1e 3aKOHbI U
3aKOHOMEPHOCTH; 2) C/I€JaH BbIBOJ KOHKPETHBIX 3aKOHOMEPHOCTEN U3 YCIOBUM 3a7jaun
(cocTaBieHa cucTeMa ypaBHEHH, TOXKIECTBO, UHTErpail); 3) MPOBEAEHbI Bce HEOOXOJUMBbIE
BBIUMCJIEHMSI U [T0JIy4Y€H IPaBUIIbHBIN pe3ynbraT. Hanuune ommboK B pelieHny MpUBOIUT K

CHIKEeHHIO Oaria 3a 3agady. Eciu coBepiieHa ogHa ommoOKa, TO 3a/1a4a olleHuBaeTcs B 4 Oasia.
Ecnu coBepiiieHo aBe omMOKH, TO 3a1a4a olieHuBaeTcs B 3 6ayuta. Ecin coBepineHo 6osiee AByX




omnOoK, TO 3a7a4a orieHuBaeTcs B 0 0ajIoB.

IlonsiTHe 0 KBAHTOBOM TEOPUH TEIIOEMKOCTH KPUCTANI0B. POHOHBI

ITpoaomKUTENTEHOCTD TPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus mpoBeaEHUS MEPOTIPUATHUS: B 4AChl ay/IMTOPHOH padoThI

MaxkcuMaibHbIi 0aJul, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 35
ITpoxoxanoii 6amr: 17

IToka3aTe/iu olleHUBaHUS Baaasl
JlaH pa3BepHyThIN OTBET Ha oAuH K3 20 BOMPOCOB U3 CIKHCKA BOMPOCOB K AK3aMeHy. OTBET 18
COJIEP’KUT TEKCTOBOE OMKCAaHUE SBJICHHUS, 3aKOHA UJIN SKCIIEPUMEHTA, a He IMPOCTO Habop
dbopmyi. OTBET COACPKUT MOSICHSIONINI PUCYHOK (TIpU HEOOXOTUMOCTH) C 0003HAUCHUEM,
ONMCAHUEM €r0 JIE€MEHTOB.
Pemena omHa umy aBe POCTHIE 3a7a4K IO TeMe Borpoca. Pemenne cHaGx)aeTcst OSICHIIOINAM 12
TEKCTOM, KOTOPBIA JIEMOHCTPUPYET MOHUMAHUE CTYJEHTOM COOTBETCTBYIOLIEH TEMbI
Bce ucnonp3zoBanHble (pr3nueckre BeTMYHHBI HA3BaHbI, OMMCAHbBI M YKa3aHa X pa3MEepHOCTh 5




