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1. lesin ocBOEHUSI TUCHUILINHBI

[lenbto m3ydeHus: aucuuiuinabel  «TepMonanHamukay sBiseTcs (pOpMHUPOBAHUE Y CTYACHTOB
KOMIUIeKca Npo(eCcCHOHAIbHBIX 3HAHUNH W yMEHMM (BIAJACHMIA) IS TOTrO, YTOOBI aHAIU3UPOBATH
IIOJIyYEHHBIE OJKCIIEPUMEHTAJIBHBIE M TEOPETUYECKUE Ppe3yJbTaTbl, HAaXOAWUTh HEJOCTAIOILIUE
BEJIMYMHBI, YCTAHABIMUBATH CBSI3b MEXJY Pa3HOOOpa3HbIMH (PaKkTaMU M SIBICHUSIMH U, UCIOIB3YS
METO/bl TEPMOJMHAMUKH, J€1aTh IPABUIbHBIE BBIBOJBI U OTBEYATh HA MHOI'OYMCIIEHHBIE BOIPOCHI
HAy4YHOT'0 U ITPOU3BOJICTBEHHOI'O XapaKTepa.
3ajiauaMy U3y4EHHUsl TUCLUUILIMHBI SBISIOTCS:
e (opmMupoBaHHE U YIJIyOJIeHHE 3HAHUH O MPHUPOJE TEIUIOTHI KaK MEphl JBWXCHHS MATEPHH, O
CHJIaX, CBSI3aHHBIX C TEIJIOTOM, O BCEOOINEeM 3HAYEHUM 3aKOHA COXPAHEHUS U MPEeBPALICHUS
SHEPrUH, O CAaMOIIPOU3BOJIBHBIX IPOLECCAX U B3aUMOIIPEBPAILIEHUAX BEILIECTB;
e (QopmupoBaHME yMEHHUH TEOPETUYECKHM HCCIENOBaTh JAHHBIA KOHKPETHBIM mpolecc,
CaMOCTOSITENIbHO CTaBUTh W peIlaTh 3a/adyd, MNPOBOAUTH aHaIM3 uMelouleiics uHbopManuuy,
IJIAHUPOBATh M MPOBOJUTH MBICIIEHHBIE SKCIIEPUMEHTHI U JIeTIaTh BHIBOJBL;
e (opmupoBaHuEe BIAJEHUN OCHOBHBIMH METOJaMU TEPMOIMHAMHKH, a TaKKe HaBbIKaMU
orpeeNieHUs] TEPMOIUHAMUYECKUX MTapaMEeTPOB U XapaKTePUCTHUECKUX (PYHKIIMA.
e (opMHUpOBaHHE BIAJCHUS HABBIKAMHU PEIICHHS KOHKPETHBIX 3a]a4 CTaTUCTHYECKOH (U3UKHU C
MOCJIEAYIOLUM aHAJIM30M U OLIEHKOM MOJYyYeHHbIX PE3yJIbTaTOB.

2. Mecto aucuuminnsl B crpykrype OOII 6akanaBpuara

Hucuunnuna «TepMoauHaMuKa» OTHOCUTCS K 00s3aTenbHOM dacTu Onoka 1 «JlMCHMILTHHBL
(Momynn)» W wW3y4aercss CTyneHTamMu oOuyHOW ¢opmbl oOydyenus WMucturyra ¢umsuku CIY,
MPOXOASAIIMMHU MOArOTOBKY Ho HampasieHuto 11.03.04 «DnexkTpoHUKa U HAHOZJIEKTPOHUKH» M
npopmwno «MHKpO- ¥ HAHOAJIEKTPOHHMKA, TUATHOCTUKA HAHO- W OMOMEAMIIMHCKUX CHCTEM», B
TeueHue 4 ydyeOHOro cemecrpa. Marepuas IUCUUIUIMHBI ONMPAETCSl HA 3HAHUS, NPUOOpPETEHHBIE
CTYIGHTaMM paHee NpH H3yYeHWU MaTeMaTHKH, (QU3UKH, a TaKKe MOJArOTABIUBAET CTYJICHTOB K
OCBOEHHUIO U Oojiee TIyOOKOMY MOHMMAaHMIO B TOM K€ WJIM HOCIHEAYIOLUIMX CEMECTpax TaKHUX
JUCHUIUINH KakK, «PU3MKO-XMMHYECKHE OCHOBBI TEXHOJIOTHH JJIEKTPOHUKU M HAHODJIEKTPOHUKHY,
«TexHoJoruss MaTepuanoB U CTPYKTYp OJEKTPOHUKH» «DPU3NYECKHUE OCHOBBI TBEPAOTEIbHOMN
NMEKTPOHUKNY», «MHUKpPOIEKTPOHMKA M HAHOXJIEKTPOHUKA» W TMOATOTaBIMBAECT K IMPOXOKICHHUIO
MIPOM3BOJICTBEHHOW TEXHOJIOTMYECKON MPAKTHUKU U BBIMOJHEHUIO BBIMTYCKHOM KBaIM(pUKALMOHHON
paboTHI.

3. Pe3yabTaThbl 00yyeHus MO JMCHUILIHHE

Kon u HammeHnoBaHue Kon u HanmeHnoBaHue PesyabTaTnl 00yyeHus
KOMIETeHIHH HHIUKATOPA
(MHAMKATOPOB)
AOCTHKEHHs] KOMIIeTEHIINH
OIIK-1. Cniocoben 1.1_B.OIIK-1. [Tonumaer 3HaTh mnpeznensl NPUMEHUMOCTH
WCTIOJIH30BATh TIOJOKEHUS, | BAKHOCTh IIPUMEHEHUS TEPMOJIMHAMHKH, KITaCCUPUKAIIN
3aKOHBI U METO/IBI (byHIaMEHTaJIbHBIX 3aKOHOB | TEPMOJAMHAMHUYECKUX MTAPaMETPOB,
€CTECTBEHHBIX HAYK U MPUPOJIBI 1 OCHOBHBIX pa3sMepHOCTH " TOPSIIKH
MaTEeMaTHKU JJIs pelieHust | GU3UYeCcKuX U OCHOBHBIX  TE€PMOJMHAMHUYECKUX
3a71a4 MH)KEHePHOU MaTeMaTHYECKHUX 3aKOHOB. KOHCTAHT, TIOHSITUSI W TIOCTYJIATBI




ACATCIIbHOCTH

2.1_B.OIIK-1.
AprymMEeHTHPOBaHHO
npuMeHsieT pusnyeckue
3aKOHBI 1 MaTEMaTHYECKHE
METOBI ISl peIIeHHs 3a/1a4
TEOPETHYECKOTO U
MPUKIIQJHOTO XapaKTepa.
3.1_B.OIIK-1.

Hcnonp3yer 3HaHUs (PU3UKH
Y MaTeMaTHKH [IPU PEILICHUN
KOHKPETHBIX 3a/1a4
WH)KECHEPHOU AeATeNTbHOCTH.

TCPMOANHAMHKU, OCHOBHBIC
3aKOHbl TEPMOJUMHAMHUKU H HX
CJIICACTBHA, OCHOBHBEIC

XapakTepucTUyeckre (QyHKUUU U
YCIJIOBHS PaBHOBECHSL.

YMmerb CaMOCTOSITEJILHO
CTaBUTh u peuiaTtb
MHOT'OYHCJICHHBIE
TEpMOAVHAMUYECKUE 3aJ1a4H,
KaCaroluecs KOHKPETHBIX
COCTOSIHUI MAaKpOCUCTEM u
IIPOLIECCOB, MPOTEKAIOUINX B ATHX
CUCTCMax, YMCTb moJIydaTb
TEPMUYECKHE U  KaJOPUYECKHE
YpaBHCHUA COCTOAHUA, IPOBOAUTH

IpeABaPUTEILHBIN aHaJIN3
uMeroLeics nHpOpManuy,
HaXOJUTh HEJIOCTAOIIYIO

uH(popMaLMl0 B CIPaBOYHOM
JauTepatype WM IOJdydaTh ee
CaMOCTOSITENIbHO, YMETh U3 OOIINX
MOJIOKEHUH TOJIydaTh YacTHBIE
COOTHOILIEHUS, IUIaHUpPOBaThb U

IIPOBOIMTH MBICJIEHHO
OKCIIEPUMEHTHI, aHAIU3UPOBATh U
00001aThe MOJTy4YEHHbBIE

pe3ysbTaThl, a TakkKe JeNarh
BBIBO/IBL.

Baanernb METOJaMHU |
HaBbIKaMU 00paOOTKH, aHaNu3a U
CHCTEMATU3AINHI
AKCIIEPUMEHTAIbHBIX
TEPMOJUHAMUYCCKHX  JaHHBIX,
METOJIaMU TIOJYYeHHUSI OCHOBHBIX
TEPMOIUHAMHYCCKHX
napaMeTpoB, BIaJAeTh OCHOBHBIMU
METOIaMH TEPMOIUHAMUKH:
METOJIOM  XapaKTePUCTHUYECKHUX
(GYHKIMI 1 KPYTOBBIX IPOIIECCOB




4. CTpyKTYypa H coJepxkaHue JUCUMILIMHBI « TepMoauHaMuKa»

OO6mmast Tpy10eMKOCTh TUCIUIUIMHBI COCTABIISIET 2 3a4€THBIC €AMHUIIBI, /2 Jaca.

DopMbI
TEeKyLIero
= KOHTPOJIA
§ g 5 yCIIEBAEMOCTH
3 § Buabl yueOHoi#i padoThl, BRJIOYAS (no nedenam
Pagneﬂ 8 CaMOCTOATECIBbHYIO paﬁoTy CTYAE€HTOB cejnecmpa)
& U TPYA0EMKOCThb (B Yacax)
AU CHMIITMHBI E{ DopMbI
= NMPOMEKYTOYHOM
aTTecTanuu (no
cemecmpam)
Jlex JlaboparopHbie IIp | CPC
U3 Hux —
OO0mas | mpakTHyde
TpyZRoeM cKas
KOCTh | MOJTOTOB
Ka
OCHOBHBIE ITOHATHUA U 4 1-2 2 4 3 Penrenne 3a;ad,
MOCTYJaThI OTBETHI Ha
TEPMOJTUHAMUKH KOHTPOJIbHBIC
BOIIPOCHI
IIpouecce! B 4 3-4 2 4 3 Tpenunr o
TEPMOIUHAMUYECKUX MaTeMaTHKe
cucreMax. Y paBHEHHUs
COCTOSIHUS
[TepBoe Hauasmo 4 5-6 2 4 3 BreiBHAS
TEPMOJIUHAMUKI KOHCYJIbTauusl JJist
HEYCIIEeBaOIIHX
CTY/ICHTOB
MareMaTnyeckue 4 7-8 2 4 3 KontponbHas
npeoOpa3oBaHUs pabora
[lepBoro Hauana
TEPMOJTUHAMUKH
Bropoe nauano 4 9-10 2 4 3 Obcyxnenus
TEPMOJIMHAMUKH. pe3yIbTaToOB
Merton nukiIOB KOHTPOJIbHOM
paboThI
IIpumenenne BTOporo 4 11-12 2 4 3 Huckyccun.
3aKOHa O6cyxnenne
TEPMOJIMHAMUKH. TIOHSITHS SHTPOITUS
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Meton u napajokca

XapaKTePUCTUICCKUX I'ub6ca

byHKIH

TemmoBas Teopema 13-14 2 4 3 IMpoBepka ypoBHS

Hepucra MMOHUMAaHUS
OCHOBHBIX  Haual
TEPMOTUHAMUKH

VYciaoBus paBHOBeCHS 15-16 2 4 3 Pemenue 3a1a4
OJTHOBPEMEHHO
HECKOJIbKUMHU
croco6ammu.
OTBeTHI Ha
BOIPOCHI IO KypCy

Hroro: 16 0 32 24

IIpome:xyTounas 3auéTt

aTrecTranms

Oomas 72

TPYAOEMKOCTh

AU CIUTIJINHbI

Conep:kanue QM CHUATNIAHbBI
1. OcCHOBHBIE IOHATHS U MOCTYJIATHI TEPMOAUHAMHUKH

- TepMOI[I/IHaMI/IKa H €€ MECTO B CUCTCMC HAYK.

- OcHOBHEBIE 3ala4i TCPMOIANHAMUKHU.
- TepMO)II/IHaMI/IKa M CTaTUCTHYCCKAd TCPpMOJUHAMUKA. OOBeKT N3YUYCHUA U MCTOABI UCCIICAOBAHUA.
- OcobennocTu TEPMOAUHAMHUYCCKOI'0O MECTOAA I/ICCJICI[OBaHPlﬁ.

- Makpocucrema u MmakpornapameTpsl. MUKpOCTPYKTYypa U MUKpOIIApaMETPHI.

- BHYTpeHHI/Ie napaMeTpbl CUCTCMBI. 3aBUCUMOCTh MX 3HAYECHUH OT JABMOKCHUA U IMOJIOKCHHSA YaCTHUI]
CHUCTCMbI U BXOJAIIHUX B HUX 3apsA10B.
- Buemmmne nmapamMeTphl. HNx 3aBUCHMOCTH OT PacCroJIOKC€HH BHCHIHUX TECJI, OT IIOJOXCHUA
HCTOYHUKOB I10JIA, HC BXOAAIINX B CUCTEMY.
- HTEeHCHUBHBIC BHYTPCHHUC I1apaMETPhI. HMx He3aBHCUMOCTHL OT MAacChl HMIJIM 4YHCIA HacCTull B

CUCTCMEC.

- CTaninoHapHO€ COCTOSTHUE.
- CocTosiHME TEPMOIMHAMUYECKOIO PABHOBECHS.
- Tepmoaunamuueckue cuctemsl. Kinaccuduxanus.

- IloHsATHEe «cuctemMa» B NPUMEHEHHU K OHOJOrHYeckMM oObekTaM. HeoTnenmumocTh CBOMCTB
3JIEMEHTOB CUCTEMBI OT CBOMCTB BCEr0 KOJIJIEKTUBA. EMMHCTBO oprann3ma u cpeapl. baancsr mexny
JKUBBIMU OpraHU3MaMU Pa3JIMYHbIX BUIOB U HEKUBOU MIPUPOIOM. BO3MOXKHBIEC HI€aTN3allUH.

- CoCTOsIHHME TEIII0BOIO PABHOBECHUS U30JIMPOBAHHON CHCTEMBI.

- OCHOBHOM MOCTYJIaT TEPMOJIMHAMUKH (O PABHOBECHUN).

- [IppHIMI TPaH3UTUBHOCTH TEPMOJUHAMUYECKOIO paBHOBECHs. PaBHOBECHE ABYX CHUCTEM.
- Temneparypa kak oco0ast GyHKIHS PAaBHOBECHOM CUCTEMBI.
- PaBHOBeCHbIE BHYTpEHHHE MTapaMeTphl — PYHKIIMHM BHEITHUX NTapaMETPOB U TEMIEPATYpPHI.

- AGcomoTHas TeMIlepaTypa 1 ra3oBasi IOCTOsIHHas. TepMOMETpBI.




2. IIpouecchl B TEpMOIUHAMUYECKUX CHCTEMA. Y PABHEHHS COCTOSIHUSI

- Penakcanus. Bpems penakcanuu.

- PaBHOBeCHBIH (KBa3uCTaTUUYECKU, 0OpAaTUMBIN) MPOIIECC.

- HepaBHOBecHBII (HEOOpaTUMBIi) TIpoILIecC.

- OCHOBHBIEC TEPMOIMHAMHYECKHE TTPOIIECCHI.

- [IpocThie U CI0XKHBIE CUCTEMBI.

- Kanmopuueckoe ypaBHEHUE COCTOSHHUSL.

- Tepmuueckue ypaBHEHHsI COCTOSHUS. Y PaBHEHHE COCTOSHUS C BUPHAIBbHBIMU KOd(huimeHTamu.
[IpuBeeHHOE YpaBHEHHUE COCTOSHUS.

- Tepmuueckue Kod(hGULIMEHTH paclIUpeHus, Cxkartusg, JaBieHus. CBsI3b TEPMHUUYECKUX
kod¢pdunmentoB. TepmoauHamMuueckue KOdPOUITUSHTHI.

3. IlepBoe Haua10 TepMOANHAMUKH

- DHeprus, pabota, Temiora. Pabota paBHOBECHOI'O M HEPABHOBECHOTI'O IPOLIECCOB.

- DHepreTuyeckas dKBUBAICHTHOCTh TEIUIOTHI U paboThl. CooTHomenne Maiiepa. MexaHMUYECKHiA
9KBHUBAJICHT TEILIOTHI.

- Paznuanbie hopMyIHpPOBKY MEPBOTO Havasia TEPMOJHHAMUKH.

- BHyTpeHHsIs1 3Heprust — XapakTepUCTHUecKast PYHKLHUS COCTOSHUS TEPMOAUHAMUYECKON CUCTEMBI.
- JIBa crioco6a u3MeHeHuss BHyTpEHHEH YHEPTUH.

- CyieacTBUSA NIEPBOT0O Havajaa TEPMOJUHAMUKU.

- 3akon ['ecca. TermoBoii a3 ekt peakmu. DK30TEPMHUECKUE U YHTOTEPMUIECKHE PEAKIINH.

- YpaBuenue Kupxroda. 3aBUCMMOCTb TEIUIOBOrO 3 peKTa peakiuy 0T TEMIIEPATYPHI.

- Berancnenue TernoBeix 3 (HEeKToB peakuu ¢ UCIOJIb30BaHHEM CIIPABOYHBIX TAHHBIX.

- [IpumeHeHue nepBoro Hayajga TEPMOJMHAMMKH K JKUBBIM opranuzmaMm. OOMeH BeILeCTB B KUBBIX
opranuszMax. DHepreTuueckuii oOMeH. Kamopwyeckuii SKBHBaJeHT OEIKOB, XHPOB, YIJIEBOJOB.
3aKOHBI OMO3HEPIeTUKH.

- Ilpsimast m Henpsimast kanopumerpun. Kamopuueckuii koadduument kucimopona. JlpixarenbHbIA
Ko3QpuureHT. CBsI3b MEXKAY IbIXaTEIbHBIM U KaJJOPUUECKUM KO3 UIIMEHTaMH.

4. MartemaTuyeckne npeodpa3oBaHus MEPBOro HAYAJIA TEPMOAUHAMMKH

- Kamopuyeckue cBONCTBA CUCTEMBI.

- Tenmoemkoctu.

- CKpBITBIE TETLIOTHI.

- | Hauasmo TEpMOAMHAMUKH [Tl IPOCTOM CUCTEMBI.

- ®opmynupoBka | Hayasa 171 CII0AKHON CUCTEMBI.

- CBsI3b KQJIOPUYECKUX CBOMCTB CUCTEMBI C TEPMUUYECKHUMH.

- [Momutponuerit nporecc. duddepennnanbapie ypaBHeHUs] OMUTPONBL. [lokazaTenb MOJIUTPOIIBI.
YpaBHEHUS NOJUTPOIIBI UAECATBHOIO rasa.

- AnmabatHblil nporecc. YpaBHEHUS aquadaThl.

- [Tokaszarenu MOAUTPOMBI U TETIIIOEMKOCTH JJIsi U30TEPMBI, U300aphbl U U30XOPHI UACATLHOTO ra3a.

- 'OMOreHHbIE U TETEPOTCHHBIE MPOLIECCHI.

- ®a3bl 1 KOMIIOHEHTHI.

- [ Havano TepMOAMHAMMKH ISl TOMOT€HHBIX MHOTOKOMITOHEHTHBIX CHCTEM C IEPEMEHHBIM YHCIOM
YaCTHII.

- XMMHYECKUI MOTEHIMA.

- CootHomenue I'n66ca — [rorema.

S. Bropoe nayasio repmoauHaMuk. MeTo HMKII0B

-CaMONpOU3BOJIBHBIE U HECAMOIIPOU3BOJIBHBIE ITPOLIECCHL. PABHOBECHBIE TPOLIECCHI.
-Paznuunbie popMynupoBKH BTOPOro Hayasla TEPMOJMHAMUKH.

-OHTponHs.

-CTaTUCTUUYECKUI CMBICI SHTPOIINH.



-McTonkoBaHue >HTPONTUH B OMOCHCTEMAX.

-[{uxn Kapuo. Teopemsl Kapuo. [1ytu nossimenus: KIT ukna Kapho.

'HeKOTOpre HU3BCCTHBIC LTUKIIBI.

-MeTo TepMOAMHAMUYECKUX [UKIIOB. [IpMMeHeHne MeTo1a IMKIIOB /1711 HAXOXKACHUS 3aBUCUMOCTH
AAaBJICHUA HACBIIICHHOI'O I1apa OT TEMIICPAaTyphbl.

-Ouenka 3¢d@dexkTuBHOCTH TIpolecca IepeHoca HHeprud B MeTabOJIMYEeCKHUX Ipoleccax.
Koadduuuent s¢phexruBHOCTH mporiecca U TpeOoBaHHUS Pa3yMHOCTH CKOPOCTH 0OMEHa BEIECTB.
-OCHOBHOE ypaBHEHHE TEPMOJIMHAMUKH JUIs PABHOBECHBIX IIPOLIECCOB.

-®opmynsl Kupxroga. Csizp MEXAYy TEPMUUYECKUM U KaJTOPUYECKHM YPABHEHUSMU COCTOSIHUSI.
-Bbruncnenune sHTponuu npoctod cuctemsl. Ilomydenue ypaBHeHus aguaOatsl. Haxoxiaenue
KaJopuueckoro ypaBHeHHs. OnpeneneHue HaKIOHAa KpPUBBIX H3OMPOLIECCOB Ha JUarpaMMmax c
pa3IUYHBIMU KOOPAMHATAMHU.

-MI3MeHeHue SHTpONMHMKU OOPATUMOTO HOJUTPOIUYECKOTO IMPOLEecca PACIIUPEHHUs] HICabHOTO Tas3a
(ammabGaTHOrO Mpouecca, M30TEPMUUECKOTro IIpolecca, U300apHOro mpouecca).

-3HTpOHI/IS'I CMCHIMBAHUSA PA3JIMYHBIX UACAJIbHBIX I'd30B.

-OHTpornus $a3zoBoOro nepexosa.

6. IIpuMeHeHre BTOPOr0 HAYAIA TEPMOAUHAMHUKH. MeTo XapaKTeprucTHYeCKHUX
byHxkumi

-IIpumenenue Il 3akoHa k U301MpoBaHHON cucteMe. Kputepuii paBHOBECHS U CaMOIIPOU3BOJIBHOCTH
npotrecca.

-IIpumenenue Il 3akoHa K HEU30JUPOBAHHBIM CHUCTEMaM, MOAJECPKUBAEMBIM IPU MOCTOSHHON
temneparype. M30XOpHO-M30TepPMHUUYECKH MOTEHIMAT M W300apHO-M30TEPMUYECKUN TOTEHIIHAI.
Kpurepuii paBHOBecuUs U HallpaBJIEHUsI CAMOIIPOU3BOJIBHOTO MPOLECCa.

-Omnpenenenue v MOCTPOSHUE XxapakTepuctuaeckux Gynkiuii. [Ipeodpasopanue Jlexxanapa.
-YpaBuenuss Makcgeiuia.

-CBsI3pb MEXIly TEIUIOEMKOCTSIMH, KOA(P(PHUIMEHTOM TEIJIOBOTO PACHIUPEHUS W H30TEPMUUYECCKHM
KO3 (ppUIIMEHTOM CHKATHS.

-CBs13b MEXy U30TEPMHUUYECKIM U aInadaTHIecKuM K03 puimeHramMu crxaTusi.

-Dusnyeckuii CMbICT U3MEHEHUS XapaKTePUCTUUECKUX (PYHKIIUHA.

-AZITUTUBHOCTD XapaKTEPUCTUUECKUX (PYHKIIUM.

-XUMHUYECKUI MOTEeHIIUAI.

-ITorenunansr Maccwe u [1nanka.

-YpaBuenus ['u66ca-I'ensmrobia.

7. TennoBas Teopema Hepucra

-Tennosast reopema Hepucera. CienctBus TEMI0BON TEOPEMBI.

-IIpumenenue 111 Hayaa K onpeAeIeHUI0 XUMUYECKOTO CPOACTBA.

-CBA3b MEXJy TemIoBbIM 3()PEeKToM peakluud U MaKCUMalbHOM paboroil. I'eomerpuueckas
uHTepnperanus. [loBeaenne repmuueckux ko3dduunenton u reroemxoctei mpu T=>0 K.
-IToctynat Ilnanka. OctaToyHast 3HTPOIHS.

-AOGCONIOTHBIE SHTPONHUHU. PacyeT SHTPONUYU BEIIECTB € MOMOIIbIO CIIPABOYHBIX JAHHBIX.

8. YciaoBusi paBHOBecHs B TEPMOJUHAMMKE

-O0mue ycinoBus paBHOBECHS. Y CIIOBUSI XUMUUYECKOTO PAaBHOBECHS.

-YCIll0BUSI YCTOMYHUBOTO paBHOBECHS.

-YcioBust paBHOBeCHsI IBYX(a3HOW OJJHOKOMITIOHEHTHOM CHCTEMBI.

-YciioBUsI paBHOBECHS 1JI1 TETEPOr€HHON MHOTOKOMITIOHEHTHOM CHCTEMBI.

-IIpaBuno a3 I'n60ca.

-OopMynupoBKa yCI0BHUS paBHOBECHS ISl CMECH MJI€ANIbHBIX Ta30B METOAOM noTteHuuana [lnanka.
-3aKOH JCHCTBYIOIIUX MacC B TEPMOJMHAMHKE (TMOJYyYUTh JJII PABHOBECHBIX KOHIICHTPAIIHH,
BBIPAXKEHHBIX Y€pPEe3 pPABHOBECHBIE MOJIbHBIE JIOJIU, YEPE3 PABHOBECHBIE MAPLIUATILHBIE TABJICHHUS).



-3aBucumoctsb Ky ot T u P. MaTepnionsuuonnas gopma.

-Cnoco0Osl1 3aganus koHueHTpauuii. Ceass K, ¢ Ky u K¢. Ocobennocts K, u K.

-XHMMHYECKOE CPOJICTBO.

-OopmynupoBKa YCIOBHS PaBHOBECHS METOJIOM KpPYTOBBIX HpOIECCOB. BbIBOJ ypaBHEHHS
M30TEPMBI PEAKIIUA METOJIOM KPYTOBBIX IIPOLIECCOB.

-HopMansHoe xumudeckoe cpojacTBo. YpaBHenue Bant - ['odda.

-buosnepreruka. BoiOop cTaHAapTHOTO COCTOSIHUS IS pEaKUuil, MPOTEKAIOIUX C y4acTHEM MOHOB
BOAOpPOJA.

-IIpuHnun noxsuxxHoro pasHosecus Jle — Illarense.

-Bnusine Ha cMelleHMe XMMHYECKOro paBHOBecHs B cucrteMe pazianunbix (akxtopoB (T, P,
KOHIICHTPALIUN).

-TexHonmornyeckoe 3Ha4YE€HUE MPUHIUIIA TOABMKHOTO PABHOBECHS HA MPUMEpaXx.

-Ypasuenue u3oxopsl Bant - ['odda ans peakiun B pactBopax.

5. O0pa3oBaTe/bHble TEXHOJIOTHH, IPUMeHsieMble PH 0CBOCHHH THCIMIIIMHBI
IIpu peanu3zauuu pa3nu4HbBIX BUAOB Y4eOHOH palOoThl (JIEKLMH, NPAKTUYECKUE 3aHATHS U
caMOCTOsITeJIbHAsl BHeEayIuTopHas paboTa) B MpenojaBaHud AUCHMILIMHBL «TepMonnHaMuKa»
UCIOJIb3YIOTCS ClIeAYIoIINe 00pa3oBaTeIbHbIe TEXHOIOTHUU:

e lccnenoBarenbckue METOAbI B 00yUYE€HUHN

e [Ipobnemnoe oOyueHune

JIeKLIMOHHbBIE 3aHATHUS IPOBOJIATCS B OCHOBHOM B TPAJAMLUMOHHOM (opMe ¢ HCHOIb30BaHUEM
Pa3IMYHbIX HATJISHBIX IOCOOUH.
Hcnonb3yercst akTHBHas ¢opMa NPOBEACHHS CEMUHApOB, 3a/a4d PEIIAOTCA OJHOBPEMEHHO
HECKOJIbBKUMH CIOcO0aMH, NpPOBOAMTCS aHAJIUM3 W CPAaBHEHHME IIOJYYEHHBIX PpE3yJIbTaTOB,
00CYX/JIal0TCSl JOCTOMHCTBA M HEJOCTATKM PA3JIMUYHBIX MOJIXOJOB U METO/OB, PACCMATPUBAIOTCS
pa3nuyHble GU3NIECKHE MPOIECChI, BCTpEeUYaronuecs Ha npakTuke. [IpakTukyeTcs cTuMyarupoBaHue
MOTHBALIMM U UHTEpeca K TEPMOJAMHAMUKE, Pa3BUTUE HABBIKOB aHAIN3a, KPUTUYHOCTH MBILIUICHUS,
B3aUMOJCUCTBUSA, KOMMYHHUKAIUH.
WHorna cTyneHTsl, MPONYCTUBIINE HECKOJIBKO 3aHSATUN M HE HANMCaBIIME KOHTPOJIBbHYIO padoTy,
BBI3BIBAIOTCS IIPETIO1aBATENIEM HAa KOHCYJIbTAL[UH.
IIpu oOy4yeHHMHM WHBaJIMIOB U JIMII C OTPAHUYECHHBIMH BO3MOXKHOCTSMHU 3J0pOBBS B pPaMKax
qucuuInHel TepMoaMHaAMHUKa TOIyCKaeTCs:

- IPEJOCTaBJIEHUE UHBAIMJIAM T10 3pEHUI0 MM CIa00BUIAIIMM BO3MOXKHOCTEH NCIOIB30BATh
KpynHO(OpMaTHbIE HATJIAHbIE MaTEPUAIbI;

- OpraHu3anusi KOJUJICKTUBHBIX 3aHSATHH B CTYJEHYECKHUX TpYINax C LEeJIbl0 OKa3aHUS
MOMOIIM B MOJYyYeHUH MHGPOPMAIMKM WHBATUIAM U JIUIAM C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU TIO
3/10pOBbBIO;

- ONPOBCACHUC WHAUBHUAYAJIBHBIX KOPPCKIIMOHHBIX KOHCy.]'H)TaI_[I/II\/’I I MHBAJIWAOB W JIHUI C
OrpaHUYCHHBIMH BO3MOKHOCTAMU 3JOPOBbS;

- UCIIOJIb30BAHNEC MHANBUAYAJIbHBIX Fpa(I)I/IKOB 06y‘leHI/IH.

TeMbl NpaKTHYECKUX 3aHATHI (CEMHHAPOB)

Tepmuueckue, KaJTOpUYECKHUE U IPYTHE YPABHEHMS COCTOSIHMS. KpuTrueckue napamerpsl.
OCHOBHBIE U30TPOLIECCHI.

DHeprusi, paboTa, TeTIoTa

IIepBoe Ha4ayI0 TEPMOJAUHAMUKY U €TO CIEIACTBUSA

[Ipsimas n Henpsimast kanopuMeTpuu. IIpumenenue [ Havana K KUBBIM CUCTEMAM.
YpaBHEHHUS IOJTUTPOIIBI

ocoarwhE



7. Huxmsl.

8. ®opmynsl Kupxroda.

9. BrwruucieHrne U3MEHEHUH YHTPOIUU PA3TMYHBIX TPOIIECCOB.
10. INoreunmumans: ['ensmromnsua u ['ndoca.

11. Mertox XapakTepUCTHYECKUX (HYHKINH.

12. Ypasuenus ['u66ca-I'enpmrospiia.

13. TpeTbe Ha4aIO TEPMOJUHAMUKH.

14. TIpaBuno ¢a3 I'n66ca.

15. buosHepreruka.

16. ITpunmun Jle-1llaTenbe.

Kpatkas Teopust K CEMUHAPCKUM 3aHSTHSM IO OTJICIbHBIM T€MaM, KOHTPOJIbHbBIE BOIIPOCHI IS
MPOBEPKU 3HAHUU, MPUMEPHI PEHICHUS 3aJa4 Pa3judYHbIX TUIIOB U 3aJa4d JUIsl CAMOCTOSITEIHHOTO
pelieHus ¢ OTBETaMHU UMEIOTCS B y4eOHO-METOJMYECKOM IOCOOMH, HAIMCAHHOM COTPYIHHUKAMHU
CT'Y: Abaxaesoii 3.M., babasnom B.U., I'yzeBoit JI.U., Kaprayxosoii JI.W1., Cuauisiaoi P.B., Ten
I'.H.

TepmonuHaMuka B 3a7avax: ydeOH. mocobue, 2-e¢ usn. nepepad u mom. / 3.M. AbaxaeBa [u np]. —
Caparos: U3xa-Bo Capar. yu-ta, 2004. — 128 c.

6. YueOHO-MeTOANYECKOE 00eclieYeHe CAMOCTOSITeIbHOI PadoThl cTy1eHTOB. OLeHOYHbIe
CpeACTBA JIJIsl TEKYIIEro KOHTPOJIS yCIeBaeMOCTH, POMEKYTOUYHOI aTTeCTAIUM 110 UTOTaM
OCBOCHUS AUCHHUILINHDI

CaMocrosTenbHast paboTa CTYJEHTOB 110 AUCHUIUINHE « TepMoanHaMuKay 3aljlaHupOBaHa Ha
4 cemecTp M3y4yeHMS JUCLMIUIMHBI U 3aKJIIOYAETCS B MOJATOTOBKE K JIEKIMOHHBIM M CEMHHAPCKUM
3aHATUSAM, PEIICHUH 3a7a4 U OCBOCHUHU TEOPETUYECKUX BOIIPOCOB U3 MPUBOJUMOIO HUKE IIEPEYUHS.

CTyneHTbl JOJDKHBI PEryJIIpHO HpopadaThiBaTh PEKOMEHAYEMYIO JEKTOPOM JIUTEpaTypy,
U3y4yaTb TEOpPHIO, IMPEJICTAaBICHHYIO B Hayajle KaXJOW TIJIaBbl BBIIIEHA3BAaHHOIO IOCOOMS
«TepMonHaMMKa B 3ajladyax», pa3dupaTb NPUMEphl PEHIeHUs] TUIINYHBIX 33jay, TOMEIIEHHBIX TaM
K€ W, HAKOHEI], CAMOCTOATENIbHO pellaTh 33a/IaHHbBIE HA JIOM 33/1a4U U CBEPATH PE3yJIbTaThl PEIICHUS
C OTBETAMH.

B cepennHe cemecTpa NpOBOAUTCS IpEABApUTENbHAs aTTECTalUs CTYACHTOB B BHJE
KOHTPOJIbHOM paboTHl, 110 pe3yabTaTaM KOTOPOil HeyCIeBaloIMe CTYASHThl MOTYT OBITh BHI3BaHBI HA
KOHCYJIBTAIUIO K MPENOAaBaTEN0 JJIs OTalIeHUs 3a10JKEHHOCTEN.

IlepeyeHb BONPOCOB /1151 CAMOCTOSITEJIbHOI PadoThI

1. MakpocucreMa U MaKpoIapameTphl.

2. B xucnopomHom GannoHe mocie UCMONIb30BaHUs OOMbIlel YacTH ra3a KHIOMOJIBHBIN 00beM
OCTAaBIIETOCS KUCIIOPO/Ia COCTABIISET 3 M>/kMonb. Kak OBICTPO OMPENETUTh IPUMEPHOE OCTABIICECS
naBieHue (oTBeT naTh B atMocdepax)? Kakumu AaHHBIMH Hago pacroiaraTh, YTOOBI BBIYHCIUTH
Tounyto BennuuHy? Kak Bam kaxercs, cuiabHO M OyJaeT OTIMYaThCs MpUOIM3UTENbHAS BETUYMHA
OT TOYHOM: J1a WK HEeT?

3. ITonsTHE «cHCTEMAY B MMPUMCHCHUH K OMOJIOTHYECKUM OOBEKTAM.

4. Kakas yacTp TEIioThl, COOOIIEHHON ABYXaTOMHOMY MJI€aJIbHOMY ra3y MpH H300apHuecKOM
IpolLiecce, UJET Ha YBEJIMYEHNUE €r0 BHYTPEHHEN YHEPTUn?

S. OcHOBHBIE TIOCTYJIAThl TEPMOAMHAMUKH.

6. Jlns naBneHus, paBHOTO OJHOM aTMocdepe, MIOTHOCTh BOJBI MPU HEKOTOPOW TeMIeparype

MaKCHUMaJIbHA. quy paBHa 3Ta TCMIICPATYpa U pa3HOCTb TEINIOEMKOCTEN B 3TOI TOUKE. HOCTpOI/ITB
rpa(bmc 3aBUCUMOCTH IIJIOTHOCTH HQO OT TCMIICPATYPHI.
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1. IlepBoe Ha4ayI0 TEPMOJUHAMHUKHU.

8. [Taccaxxup camonera, JETSIMIET0O B AMEPUKY, Y3HaJl, YTO TeMieparypa B BammHrrone mo
mkane @apenreiita 50°F. [lonmyuuts ypaBHeHue cBsizu AByx Iwikain: llenscusa m dapenreiita.
IlepeBectu Temneparypy B rpagycel Llenbcus.

9. V3MeHeHre SHTPONHH B OTKPBITHIX CHCTEMAaX.
10.  Kaymopudeckoe ypaBHEHHUE COCTOSIHUSI.
11.  Peaknuio mpeBpaieHus MUPyBaTa B JIAKTAT MOXHO OCYIIECTBUTH B AJICKTPOXUMUYECKOU

sueiike. B 3Tom mpouecce xumuueckuMu peareHTamu Bbiaensiercss 10200 kamopum Termia, a
nmoyiydeHHasi paboTa B uAcalbHBIX yCIOBUsX cocTtaBisier 11440 kam. B yciaoBusIX, OTIWYHBIX OT
UJeanbHBIX, TOJIydeHHas: padoTa cocrasisger 10000 kan, mpu 3ToM peareHTamu Bbiaensercs 11640
kai Temia. ToT jke MpoLecc MOYXKHO IPOBECTH B U30JIMPOBAHHOM cocyze. CKOJIBKO TeIjia BbIASIUTCS
XUMHUYECKUMHU peareéHTaMu B 3TOM ciydae?

12.  Temmnepatypa kak ocobast pyHKIHS COCTOSIHHSI PABHOBECHON CHCTEMBI.

13.  Kakoe KoaMuecTBO TeIia HaJJ0 COOOLIUTh OAHOMY KHMJIOMOJIO raza Ban-nep-Baanbca, 4roObl
MIPU PACHIMPEHHUHU B IMYCTOTY OT o0beMa V1 710 o0beMa Vy, ero Temmeparypa ocTanach MOCTOSHHON?
14. [Tpunumn moasuxHOrO paBHOBecus Jle-I1llarenne.

15.  Tepmuueckoe ypaBHEHUE COCTOSHHUS.

16.  OpuH MoOb UAEaNbHOTO ra3a, epBOHAYaIbHO HaXOAMBIIErocs moj jaasieHueM 10 atM mpu

temneparype 300K pacmmpsiercs mo noiutporne ¢ mokaszareneM N=1,8. Kakosa Oyner coBepiaemas
ra3om paboTa, eciy paclIMpeHue uieT oopaTuMo, a KoHeuHas temneparypa 109 K?

17. OmnpeneneHne U NOCTPOCHUE XapakTepucTuueckux Gynkmnmid. [IpeodpazoBanus Jlexxanapa.
18.  CnenctBus nepBOro Havajaa TEPMOJUHAMHUKU.
19.  Kakyro temmepatypy J0KHA UMETh MBIIIIIA, €CITH TPEAIIONI0KNTh, YTO OHA (DYHKIIHOHHPYET
kak teroBas mamuHa ¢ KITJ1=30%, paboratomias no ukiny KapHo npu temmneparype 22°C?
20. AJIMTUBHOCTh XapaKTEPUCTHUECKUX (QYHKIWH. XUMHYECKH noTeHmman. lloTeHmmanst
Maccoe u Ilnanka.
21.  3akonsl ['ecca u Kupxroda. Berauciaenue TerioBsix 3QpPeKToB peakiuii ¢ HCIOIb30BaHHEM
CIPaBOYHBIX JIAHHBIX.
22.  TemnoBas MamuHa C TPOHW3BOJBHBIM BEIIECTBOM B KayecTBE Pa0OYero Tejia COBEpIIAeT
oOpatumblii TepMmoanHamuueckuil 1ukia. Beipasute KIIJI 1ukna uepe3 MakCUMaJbHYI H
A
Ta|___ :
T2 === : i
MUHUMAaJbHYIO TEMIIEPATyphl LIUKIIA. Sa Sz
23.  OOmue ycinoBHs paBHOBECHS. Y CIIOBUS XUMHYECKOTO PABHOBECHSI.
24.  VYpaBHenus Ban-nep-Baanbca (TepMuueckoe u kanopuyeckoe). Kak MOXXHO BBIUYMCINTH
MOMPAaBKH K JIaBJIeHUI0 U 00beMy? Kakumu cripaBOYHBIMU JaHHBIMU IPU ATOM HaJI0 pacroiaraTh.
25.  Temnnoas MalIMHA COBEpLIAET OOpaTHMBbIM TepMOJMHAMUYECKUN LMKJ, H300pakeHHBINH Ha
pucynke. Breipasute KIIJ| nmkna dYepe3 MakCUMaJdbHYH) M MHHHMAIBHYKO TEMIIEpaTypbl
A
Ta|._
Taf---t |
IIUKJIA. S1 Sz
26.  Temnnosas Teopema HepHcra. CieacTBHs TEIIOBON TEOPEMBI.

27.  OOMeH BEIIEeCTB B XKUBBIX opranu3Max. [Ipsmas u HerpsiMast KaJJOpUMETPHH.
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28.  Ilpu kakoif Temreparype nepBOHaYaIbHO HAXOAMWIACh BOJIA, €CIIH MPH HArpeBaHUH

10 100°C nByx Moseit BoAbI TPOU3O0ILIO yBelndeHue sHTponuu Ha 23,5 JIx/K?

29.  IlpumeHeHHME TPEThEro Hadajga TEPMOAMHAMHUKU K ONPEICICHHIO XUMHYECKOTO CpOJICTBA.
CBs13b MeX1y TEeTIOBBIM 3(pekToM 1 MakCUManbHON pabOTOH.

30.  IMomutpomnusiii npouecc. Ilokasarens NOTUTPOIBI U TEINIOEMKOCTH JJISi M30TEPMbI, H300aphl
Y U30XOPBI HJICATTHHOTO OTHOATOMHOTO Ia3a.

31.  Kak BBIYHMCINTH CyMMapHOE M3MEHEHHE SHTPOIHHU B MPOLIECCE TAsTHUS JIb/1a, HAXOAALIETOCs

pu TemrepaType i1, U MOCIENyIOleM HarpeBaHUM oOpa3yrolleicss BOIbl 10 TemmepaTypsl T,?
Kakumu naHHBIMEH TIpH 5TOM HAJI0 pacroiaraTh?

32.  BwmBox ypaBHeHUs n3oTepMbl BaHT - ['odda MeTogoM KpyroBbIX IPOIIECCOB.
33.  HopmanbHOe XUMUYeCcKOe CpOACTBO. YpaBHeHue Baut - ['odda.
34.  Kak BBIYMCIUTH, TPUBJICKAs CIPABOYHBIC IAHHBIC, CYMMapHOE H3MEHEHHUE JSHTPOIUU B

rpoiiecce HarpeBaHusi Bojbl oT temneparypsl T1 g0 100°C u mocnenyromero ee ucnapenus. Ha
KaKOM 3Tare U3MEHEHHE YHTPOIIUH JIOJKHO ObITh HAHOOIBIINM?

35.  3akoH geiicTByIOIUX Macc B TepMoauHamuke. 3aBucumocts Ky or T u P. Ceass K, ot K,
Ke.

36.  VYpaBHeHUE U30XOPHI JIJIsl pEaKIMH B PACTBOPAX.

37.  CraTUCTHYECKUN CMBICIT SHTPOIIUH.

38.  Luxxn Kapno. Teopemst Kapno. [Tyru moseimenns KI1/] nukna Kapho.

39. Haiftu u3MeHeHHE TEePMOJAMHAMUYECKOr0 TMOoTeHIuana [ubbca A H30TEPMUYECKOTO
cxatus (T=295K) onHoro Mo uaeanbHOro raza ot aasienus P1=1atm go naBnenus P,=10atm

40.  VYcnoBus paBHOBecHUs ABYX(Ha3HON OTHOKOMIIOHEHTHON CUCTEMBI.

41.  IlpumeHeHHE METOja HUKIIOB JIJIsl HAXOXKJCHHUS 3aBUCUMOCTH JIaBIICHUS HACHIIICHHOTO Tapa
OT TEMIEPATYyPHI.

42.  HaiiTm TepMHYECKOE W KaJOPHUYECKOE YPAaBHEHHS COCTOSHHUS Ta3a, €CIIM €ro JHTPOIUS

BBIpAXXacTCd B BHIC XapaKTepHCTI/I‘leCKOﬁ (1)yHKI_[I/II/I OoT BHYTpeHHeﬁ OHCPIruu H oOBeMma:
S=Cy -InU-Ugy)+R-InV -Cy, -InCy +S

43.  Tocrynat [1nanka. OctaToyHast SHTPOHS.
44,  DHTpONUs CMEIINBAHUS PA3IHUHBIX Fa30B.
45. OOBACHUTH KakoW Ipolecc MPOU3OHAET (MCHapeHue WM KOHJEHCAllMsl), €CIU YBEIUYUTh

JlaBJIeHHE TPH MOCTOSTHHOM Temreparype. CucreMa HaXOJUTCsl B PaBHOBECHUU Ha KPUBOH JKUIKOCTh-
nap ¢aszosoit guarpammsl (P,T).

46.  AOcomoTHbIE SHTpOIUH. PacyeT 3HTPONMH BELIECTB C TOMOIIBIO CIIPABOYHBIX JaHHBIX.

47.  Kakas BennyMHa NpPUHUMAETCS 3a CTAaHJAPTHYIO Ui KOHILEHTpallMd HOHOB BOAOpOJa B
o6uoxumun 1 nouemy? Boruncinenune AG® B XuMHUECKONW TepMOJIUHAMUKE U OMOXUMHUH.

48.  Cucrema, HaxoAAIIasICSA B PABHOBECHH Ha KPUBOH Map-KUAKOCTH (pa3oBoii nuarpammsl (P,T),

HarpeBaeTcs pH MOCTOSTHHOM JaBieHnu. Kakoit ¢a30Bblil nepexos Oynet HabmoaaTbes?
49.  VYpaBuenus ['u66ca-I'enpmrompia.

50.  Onenka >pPeKTUBHOCTH MEpEeHOca dHEPruu B MeTabonudeckux mpoueccax. Koapduunent
3¢ PexTUBHOCTU U TPEOOBAHMS Pa3yMHOCTH CKOPOCTH OOMEHa BEIIECTB.
51.  Haiftu 4MciaO TepMOJMHAMUYECKHUX CTENEeHeW CBOOOJBI A CHUCTEMbI, HaxOJIIEeics B

PaBHOBECHM M COCTOSIIEH U3 pacTBOpa caxapa B BOJIE U pacTBOpa caxapa B KEPOCHHE MPU HATUYUU
JbpJA U mapa.

52.  HM3MeHeHHe YHTPOMUH 00PATUMOTO MOJIUTPOITHOTO MPOIEcca PACHIMPEHHS UACATHHOTO ra3a.
53.  IIpumeHeHMe BTOpPOro Hayajga TEPMOJMHAMUKA K HEU3OJUPOBAHHBIM CHCTEMaM,
MOJAJEP)KUBAEMbIM TPU TOCTOSHHON Temmepatype. Kputepuit paBHOBecHs M HAalpaBICHHOCTH
CaMOIIPOU3BOJIBHOTO MpolLiecca.

54. Kak moBiuseT BBEJCHHE BOJOOTHHMAIOLIMX BEIIECTB B PAaBHOBECHYIO CHCTEMY
CH30H + CH3COOH < CH3COOCH3 + H,0.

55.  DwusnyuecKuil CMbICT U3MEHEHUS XapaKTePUCTUUECKUX ()YHKITHA.



12

KonTposibHbIEe padoThI
B xozie ocBOeHUS AUCUHUIIIMHBI B 4aChl MPAKTUYECKUX 3aHITHHA CTYIEHTHI BBIMOIHSIIOT
KOHTpPOJbHBIC pa0oThI. [Ipy MOArOTOBKE K KOHTPOJILHOHN paboTe HEOOXOAMMO UCTIOIh30BATh
Marepuai NPOYUTAHHBIX JICKIUN.

KonrtponsHas pabora.

Bapuant A. YpaBaenue cocrosanus. [lepsoe Hauano TepmoguHamMuku. CiaeacTBHS IEPBOTO
Hayajia TepMOJIMHAMUKH.

Bapuant b. Bropoe nauano repmoauHamuku. [IpumMeneHne BTOporo Hayajna TepMOJAUHAMUKH.
MeTto/ XapakTepuCcTUYeCKuX (PYHKIIUH.
Pe3ynbTarhl BHINOIHEHNS KOHTPOIBHBIX PA00T YUUTHIBAIOTCS MIPU MIPOBEICHUU MPOMEKYTOUHOM
aTTECTAI[UU CTYJECHTOB.

[TpoMexyTodHas aTTecTanus MPOBOIUTCS B popme 3auéra (4-i cemectp).
BonpochI /151 MpoBeIeHUsI MPOMEKYTOYHOM ATTECTAIMM MO0 UTOTaM OCBOEHUSI I CHUTLIMHBI

OCHOBHBIE TIOHATHS TEPMOINHAMHKH.

VcxonHble MOJI0OXKEHUS U MIOCTYJIAThl TEPMOIUHAMUKH.

YpaBHEHUS COCTOSIHUA

Kanopuueckoe ypaBHEHUE COCTOSTHUSL.

Tepmuueckue  ypaBHEHHUS  COCTOSHHS. ~ YpaBHEHHE  COCTOSHHS C  BHPHAIBHBIMHU
KOB(b(I)I/II_II/IeHTaMI/I [TpuBeneHHOE ypaBHEHUE COCTOSHUS.

6. Tepmuueckne KOIPOUIMEHTHI pACHIMPEHUs, CXKaTus, JaBieHus. CBs3b TEPMHUYECKUX
kodpdurmenton. TepmoagunaMmuueckre K03PUIIUCHTHI.

7. Dueprus, padoTta, Teriota. Pabota paBHOBECHOTO U HEPABHOBECHOTO MIPOLIECCOB.

8. Pasznuunble (OpMYIMPOBKYU MEPBOro Hayana TEPMOJIUHAMUKH.

9. BHyTpeHHsIsI SHEprusi — XapaKTepUCTHYECKass (YHKIHMS COCTOSHHS TEPMOAMHAMHYECKOM
CHCTEMBI.

10. CnencTBus MepBOrO Havasia TEPMOJHHAMUKH.

11. VpaBuenue Kupxroga. 3aBucuMocTb TemoBoro 3¢dexra peakinu ot TeMnepaTypsbl.

12. [IpumeHeHnEe TEPBOTO Havajda TEPMOIMHAMUKH K JKHBBIM opraHuzMam. OOMEH BeIIeCTB B
KHUBBIX OpraHM3Max. OHepreTuueckuit obmeH. Kanopuueckuili SKBHBaJeHT O€NKOB, >KUPOB,
YTJI€BOIOB. 3aKOHBI OMOIHEPTETUKH.

13. psmast u Henpsimas kajnopumeTpuu. Kanopudeckuit ko3pduiment kucmopoaa. JpxaTenbHbIH
K03 ppuuneHT. CBsI3b MEXKAY JbIXaTEIbHBIM U KaJJOPUUECKUM KOA(PPHUIIMEHTAMU.

14. Kanopuueckue cBOMCTBA CUCTEMBI.

15. ®opmynupoBka | Hayanma U1t CI0KHOM CUCTEMBI.

16. [Momurpomnusiii mponece. Anddepennnanbapie ypaBHEHHS MOIUTPOIIBL. [TokazaTenb MOTUTPOIIHI.
YpaBHEHUs TOJUTPOIIBI UCATBHOTO Ta3a.

17. Tlokazarenu MOJMTPONBI U TETIJIOEMKOCTH JIJIsI M30TE€PMBI, W300aphl U U30XOPHI UACATBHOTO ra3a.
18. | Havano TepMOAMHAMHUKH JUII TOMOT'€HHBIX MHOTOKOMIIOHEHTHBIX CHCTEM C IEepeMEHHBIM
YHCIIOM YaCTHIL.

19. Cootnomenne I'n66ca — rorema.

20. PaznuuHbIe (hOPMYITHMPOBKH BTOPOTO HaYajla TEPMOAHMHAMHUKH.

21. Hukn Kapno. Teopems! Kapno. I[Tytu nossimenust KI1J] muxina Kapho.

22. Onenka »>(¢dekTnBHOCTH Tpollecca TMepeHoca DJHEPTUM B  METa0OIMYEeCKHX —IPOIECcCax.
Koadduunent s¢phextuBHOCTH Mpoliecca U TpeOoBaHHUs pa3yMHOCTH CKOPOCTH 0OMEHa BEIEeCTB.
23. ®opmynel Kupxroda. CBsi3b MeXIy TEPMUYECKIM U KATOPUIECKIM YPAaBHEHHSIMUA COCTOSTHUSI.
24. DuTponus (pa3oBOro nepexosa.

25. [IpuMeHeHre BTOPOTO 3aKOHA TEPMOMHAMUKH.

26. MeToa XxapaKTepUCTHUECKUX (QYHKIIUH.

akrownE
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27. YpaBHeHnus MakcaeJa.
28. ®du3nyuecKuii CMBICT U3MEHEHHS XapaKTePUCTUUECKUX (DYHKITHIA.

7. JanHble Ui yyeTa ycneBaeMocTu ctyaeHToB B BAPC

Tabnuma 1.1 Tabnuia MakCUMalTbHBIX 0AJTOB IO BUJIaM y4€OHOM ACSITEIBHOCTH.

1 2 3 4 5 6 7 8 9
ABTOMaTHu- Hpyrue TTpome-
JlaGopa- IIpaktn- | CamocTosi- | 3HWpOBaH- BHIBI
Cemectp | Jlekuun TOPHBIE YecKue TeNbHas HOE yueOHOM AYTOTHAR | prroro
3aHATHSA 3aHATHUS pabora TECTHPOBA | JIESATENb- arrectas
HUE HOCTH i
4 10 0 40 20 0 0 30 100

Ilpocpamma oyenuganus yueoHou 0eameapbHOCmu Cmyoenma

4 cemectp

Jlekuuu

ITocemaemocts ot 0 10 10 OamwioB.

JlaGopaTopHble 3aHATHUS

He npenycMoTpeHsl.

IIpakTHYeckne 3aHATHSA:

AKTHBHOCTb, PABUJIILHOE PELICHHE 3a/1a4, OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI, HAITMCAHUE
KOHTpPOJIbHOU paboTs! oT 0 10 40 Gaios.

CamocrosiTesibHas padora

Brinonnenue poMamHux 3aganui, padboTa ¢ nurepaTypoit mo repmoaunamuke ot 0 1o 20
0aoB.

ABTOMATHU3HUPOBAHHOE TECTHUPOBAHHE

He mpenycMotpeHo.

Jlpyrue Buabl yu4eOHOi 1esiTe IbHOCTH:

He npenycMoTpeHsbL.

IIpome:kyTouHas arrecrauus (3a4€T)

3auéT NpoBOUTCS B YCTHOM (popMe U MpEArnonaraeT OTBET Ha 2 Bompoca Ouera.
npu NPOBedeHUU NPOMEIHCYMOYHOL ammecmayuu
omeem Ha «3aumenoy oyenusaemcsi om 10 0o 30 bannos;
omeem Ha «He 3aumeHoy oyenusaemcs om () 0o 9 bannos;

Takum oOpa3oM, MakCHUMadbHO BO3MOXHas cymMma OallioB 3a Bce BHUIbl yueOHOU
NeSITeIbHOCTH CTyJIeHTa 3a 4 cemecTp no aucuuiuinie « TepmoauHamukay coctasisger 100 Gamos.

Tabnuma 2.1 Tabnuna nepecuera NOJy4YE€HHONW CTY/IEHTOM CyMMBbI OAJUUIOB MO TUCHUIIIIMHE
«TepMolnHaAMHKa» B OLIEHKY (3a4eT):

60 OantoB u Oostee «3a4TEHO»
meHee 60 0aioB «HE 3aYTEHOY

Texyiue HHAUBHUIYaTbHO HAOpaHHBIE CTYIEHTAaMU OaJUIBI IOBOJUTCS J0 UX CBEJEHUS 2 pas3a
3a ceMecTp B KoHIle 8 u 16 Henenp 00yueHus.

Orenka (3a4eT) CTyACHTaM, yCIEUTHO MPOIIEANTUM 00yUeHHUE MO AUCIUIIIIMHE, MOXKET OBITh
MpoCTaBJIeHa 0€3 c/layu UMH 3a4eTa Ha OCHOBAaHUHM PEUTHUHTOBOM OILIEHKH TI0 PEIICHUIO
MpenoiaBaTeis.
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8. YueOHO-MeTOANYECKOE U HH(POPMANIMOHHOE 00ecTieYyeHne TUCIUIIUHbI

a) 1umepamypa

1. CusyxwuH, JI. B. O0mmii kypc ¢puszuku: [InekTpoHHBINA pecype]: YueOHoe mocodue s By30B: B
5 Tomax Tom 2: TepmoamHamuka u MojekyispHas ¢usuka / CuByxun /I.B., - 6-e uzn., crep. —
Mocka: OU3SMATJIUT, 2014. - 544 c¢. - DObC «Mudppa-M». - URL:
https://znanium.com/catalog/product/470190

2. CuyxuH JI. B. O6muii kypc ¢husukn: y4ued. nmocodwue : 1 By30B : B S 1./ - M. : DUSMATIINUT.
T. 2: TepmoauHaMuKka u MoJieKyJsipHas pusuka. - 6-e usn., crep. - M.: ®©USMATIINUT, 2014. - 543
c. (83HB CI'Y 30 3k3.) (I'pudp MO)

3. bazapos WN.II. Tepmonunamuka [InexkTpoHHblid pecypc]: yueonuk / W. I1. bazapos. - 5-e¢ u3.,
ctep. - CII6.; M.; Kpacaonmap: Jlans, 2010. — 375 c. - Pexxum noctyna: http://library.sgu.ru. ID= 554
— Ob y4eOHO-MeTOUYECKOM JIUTepaTypHhI.

4. TepmonuHaMuKa B 3a/1a4ax: y4eOH. mocobue, 2-¢ uza. nepepad u mom. / 3.M. Abaxaesa [u ap]. —
Caparos: U3n-Bo Capar. yH-Ta, 2004. 128 c. (8 Hb CT'Y 144 5k3.)

5. Cy3zmanes W. II. HanorexHosorus. ®Ou3nKo-XUMHUS HAHOKJIACTEPOB, HAHOCTPYKTYp U
HanomarepuanoB - M.: KomKuura, 2006. — 589¢. (8 3Hb CI'Y 9 5k3.)

6. OcHoBbl (pusmueckoit xumuu: yueOHuk / B. U. T'opmkos, U. A. Ky3uenos. - 4-¢ m3a. - M.:
BUHOM. JIa6. 3uanwuii, 2014. — 407¢c. I'pup MO P® (8 3HB CI'Y 9 5k3.), 2010 (15 k3.), 2006 (53
9K3.)

0) npozpammnoe odecneuenue u Hnmepuem-pecypcol

Windows XP Prof

Antusupyc Kacniepckoro 6.0 mis Windows Workstations

Microsoft Office mpodeccronansubiii 2010

Karanor obpa3zoBarenbubix HTEpHET-pecypcoB. — Pexum nocrtyna: http://window.edu.ru
3oHanbHas Hay4dHass OubOnmoreka wum. B.A.AptuceBuu CapaTOBCKOrOo TOCYAapCTBEHHOTO
yuusepcureta uM.H.I.Uepubimesckoro. — Pexxum noctyma: http://library.sgu.ru/

akrownE

9. MatepuajbHO-TeXHHYeCKOe o0ecnedeHHe TN CIHUIIINHBI

Jlexuuu 4YuTalOTCS B OOJNBIIMX ayJUTOPUSAX CTYAEHTAM HECKOJIbKUX HAalpaBiIeHUH U
npoduieil. Ha ekuusx UCrosb3yroTcs pa3IuyHble HarIsHbIE TOCOOUS: CXEMBI, MIaKaThl, CTEH/IbI.
Ha cemuHapax ucnonb3yercs cipaBo4Has JIUTepaTypa no ¢pu3MKe, TEpMOAMHAMUKE, MaTEMAaTHKE, a
TaK)K€ BBIUMCIMTENbHAS TeXHHMKA. [Ipy MOAroTroBke K JEKIUAM, CEMMHApaM U CaMOCTOSATEIbHOU
paboTe CTyAEHTHI MOJIb3YIOTCS IUCIUIEMHBIM KJ1accoM /s Beixosia B IHTepHeT.

IIporpamma cocrtaBieHa B cooTBeTcTBUM ¢ TpeboBanusiMu PI'OC BO mno HampaBieHUIo
11.03.04 «DnexTpoHHKa U HaHODJEKTPOHUKAa» C Y4€TOM Npo¢uias MOATOTOBKH «MHKpO- U
HAHOAJIEKTPOHUKA, TUArHOCTUKA HAHO- U OMOMEUIIMHCKUX CUCTEM.

ABTOp, 1oueHT YcaHoB A.J[.
[Iporpamma pazpabotana B 2019 r. u ogoOpeHa Ha 3aceaHuu Kaeapbl MEAUITUHCKONW (DU3UKH OT
11 nHos16pst 2019 roxa, mporoxomn Ne 3.

ITporpamma aktyanusuponana B 2021r. u ogo0peHa Ha 3aceqaHnu Kadeapbl METUITMHCKON (QU3UKU
ot 05 oxTs6ps 2021 rona, mporokos Ne 2.


https://znanium.com/catalog/product/470190
http://window.edu.ru/window/
http://library.sgu.ru/
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IIpuioxenune

Y4yeOHO-MeTOANYeCKOEe M HHPOPMALIMOHHOE 0OOecniedeHue U CIIUTIINHbI

Pexomenodyeman numepamypa:

1. Yanr P. ®usnueckas XuMus ¢ IPHIOKEHUSIMA K OUOJIOTHYECKUM cuctemMam.-M.: Mup, 1980. -
660 c.

2. Oncomn JIxk., I'arppenn X. buorepmomunammuka. M3ydeHue paBHOBECHBIX OMOXHMHUYECKHX

npoueccos.- M.: Mup, 1986.-221c.

3. Y4eOHHMK 10 MeAMIMHCKON U Omonornyeckor ¢usuke / A. H. Pemuzos, A. I'. Makcuna, A. f.
[Toramenko. - 8- u3n., crep. - M.: [Ipoca, 2008. — 558 c. (8 Hb CI'Y 1 3k3.)

4. Bectepkodd X., K. Ban Jlam. TepmoanHaMuka v peryisius mpeBpaiieHuii CBOOOIHON SHEPTUU
B Omocucremax.- M.: Mup, 1992.-305c. (B Hb CT'VY 1 »k3.)



