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1. Hean ocBoOCHUST AMCHIIN LY

LIeNbI0  M3VYeHHST AMCLMITHHD] «lepmosHamuKka»  siBssieTcs (Gopmuposanue Y CTYAECHTOB

KOMILTEKCa POPYECCHOHANBHBIX 3HAHUI 1 YMEHUH (BIaieHui) st TOro. ytoGp aAHAJIM3UPOBATH

[IOJIYHCHHBIC  HKCIICPUMEHTANbHBIE | [COPCTHYCCKME  pe3ybTaTbl. HAXOAUTH HeJlocTaroume

BCJIMYMHBL, yCTAHABIMUBATL CBSI3hL MCHCIY pazHOOOPA3HBIMK (haKTAMKU M SBICHUSMMU H. HCHOJIb3ys

METOABI TCPMOAHHAMHKH, J1€/1aTh MPABHIIbHbIE BBIBO/IbI M OTBEYATH HAa MHOIOYMCIICHHb]E BOMPOCHI

Hay4HOI'0 M [IPOU3BOICTBEHHOIO XapakTtepa.

3a1a4aMi M3VUYeHHS THCUH LT HE] SIBJISIIOTCS

* (JopmupoBanue u yrayOJeHue 3HaHuil o IPUPOAC TEMIOTbI KAK MEpbl JBHIKEHHS MaTepuu, o
CHJIAX. CBS3AHHBIX € TENIOTOH. 0 BCeoBIIEeM 3HAUYCHM 3AKOHA COXPAHCHHMS W MpeBpalleHus
PHEPIHH. O CaMOIIPOU3BOIBLHBIX NPOLECCax 1 B3aUMOIPCBPaLICHUSIX BEIIECTR:

* (opmuposanue  ymenuii TCOPETHYUCCKH  MCCACA0BATH  JIAHHDbIE KOHKPeTHbIH  mpoiecc.
CAMOCTOSITC/IbHO CTaBHUTh M peliaTh 3ajaum. [POBOIMTL aHAIU3 UMeEtoLelics UHpOpMALIUHY.
IVIAHUPOBATD M IMPOBOUTEL MBICIEHHbIe IKCIIEPUMEHTBI H JIe/1aTh BbIBOIbI:

* (opMHpoBaHMEe BiAneHMI OCHOBHBIMH  METOAaMM  TEPMOJMHAMUKH. A TaKIKe HaBbIKaMu
ONPEIACICHHUS TEPMOIHHAMUYCCKHX TApaMeTpOB M XapaKTePHUCTUUCCKUX (hyHKLHI.

2. Mecto aeunnianne B ¢rpyrtype OOl 6akanaspuara

Jucumnina «Tepmonnnamuka» ortHocutes K BAPHATHBHOH 4vacTh Groka | «JIMCUHILIHHL]
(Momysn)».  Jlucuuniuna M3YHACTCSl CTYyNEHTAMH [JHEBHOTO OTJe/eHus (akyabreta Hano- u
OMOMEHIIMHCKUX TEeXHOIOIHi] CI'Y. obyuaroummmucs no Hanipasienuio 11.03.04 «Jnekrponuka u
HAHOSJICKTPOHHKa» Ha 2 Kypce B 4 yuyeGHOM cemecTpe. Marepuan JUCHUIIHHD] OlMpaeTcs Ha
SHAHMS. PUOOPETEHHbIE CTYIeHTamMMu PAHCC TIPH M3YUEHUM MaTeMaTHKU. GusuKM, Xumun
HMOATOTAB/IMBACT CTYJEHTOB K OCBOCHHIO M Gojee r1yOOKOMY NMOHMMaHHIO B NOCIENYOIIMX
CEMECTpaxX TaKWUX JIMCLUMIUIMH Kak «DHU3HKO-XHMHYECKHE OCHOBD TEXHOJIOTUHM SJIEKTPOHHKH U
HAHODIEKTPOHUKHY, «Du3nka MOJIYNpOBOAHUKOBY.  «TexHo10rus MAaTepHAOB U CTPYKTYp
YJICKTPOHUKHY» M [OJArOTABIMBACT K IIPOXOIKACHHIO TEXHOJIOIHYECKO NPAKTUKH M HaMUCAHUO
BBITLYCKHOH KBAIM(UKALMOHHOI padoThl.

3. Komnerenuun odyuaromerocs, dopmupyembie B pesyJbTrare
OcBOCHIS IHCUNNIHHBL «TepMoaAHHAM KAy

B pesynbrare ocsoenus AUCHHILTMHEDLL  «Tepmoaumnamukay Gopmupyiotes Clenyloume
Komnerenumu: OlNK-1, OITK-2.

OIIK-1. Cnoco6uocts HPEACTABIISITL a1CKBATHYIO COBPEMCHHOMY YPOBHIO 3HAHMI HaYUHYO
KAPTHHY MHPa HA OCHOBE 3HAHUS OCHOBHBIX MOJIOKCHUH, 3aKOHOB H METOI0B €CTECTBEHHbIX HAYK H
Matematuku. Kommnereniius PEAIH3YCTCS B 4aCTH CMOCOOHOCTH MCIOTb30BATE 3HAHHS OCHOBHBIX
3AKOHOB W METONOB TePMOAMHAMHKM Jyisi PEUICHUS  KOHKPETHBIX NPO(ECCHOHATLHbIX 3aj1a4.
OTHOCALLHMXCA K PasiMuHbIM MaKpOCHCTEMAM H HX B3AUMOICHCTBHSAM. Onpe/ieien s BO3MOMKHOCTH
MPOTEKAHMs POLIECCA B TEX MM UHDBIX YCJIOBUAX 1 ONPEIIEHHs €TI0 MTyOUHbI,

OIIK-2. Cnoco6uocTb BbISBASTS CCTECTBCHHOHAYYHYIO CYIIHOCTH POOIEM. BO3HUKAIOLIMX
B XOI€ NpopeccHoHanbHOM  nesTenbHocT. PHUBICKATE I MX  pelleHus COOTBETCTBYIOLIM I
(usnxo-maremarnueckuii annapat. Komnereuuus peanusyercs s uacry CIIOCOOHOCTH CTAaBHUTL W
PCLIATE  TCPMOJMHAMHYECKHE 3a1a4M. [NIAHHPOBATL W NPOBOAMTH MBICICHHO YKCHECPUMEHTBI.
AHAIM3HPOBATH 1 0000LLATH 1101y YeHHbIe pe3yabTarsl.



B pesyibTare u3ydeHus AMCHHIIMHBL 00y HAIOLMIACS CTYAeHT-0aKaIaBp J10JKeH:
3HATL  [PCIC/Ibl  MPUMCHUMOCTH  TCPMOJAMHAMHUKH.  KJIACCU(DUKAIMH  TEPMOIMHAMUUYECKHUX
NapamMeTpoB. PasMEPHOCTH H MOPS/IKH OCHOBHBIX TEPMOAMHAMMUYECKUX KOHCTAHT. MOHATHS M
MOCTYJ1aThl TEPMOJAMHAMMKH, OCHOBHBIE 3aKOHbI TEPMOJHHAMHKH M MX CJICJACTBHS, OCHOBHDIE
XapakTepUCTHYECKHE (DYHKLUMH U YCIOBHS PABHOBECHSL
YMETb CaMOCTOSITE/ILHO CTABUTh M pellaTh MHOIOYMCIIEHHBIC TEPMOJAMHAMUUECKHE 3a/auH.
KacaromMecsk KOHKPETHBIX  COCTOSHMH MakKpOCHCTEM M [POLECCOB. MPOTEKAIONIMX B ITHX
CHCTEMAX. YMETb I0Jy4aTh TEPMHYCCKHE M KalOPHUECKHE YPABHCHMS COCTOSHMS. MPOBOAUTD
NPEABAPUTE/IbHBIH aHAIW3 UMEIOUICHCS HHPOPMALMK. HAXOIU T HEA0CTAIOLLYI0 HHPOPMALIHIO B
CHPABOYHOH IMTEPATYPE MIAM MOJIY4aTh €€ CaMOCTOSITEIbHO, YMeTh M3 OOLIMX [0JI0KEeHHI
MOJIy4aTh HaCTHbIC COOTHOLICHMS. [LTAHHPOBATH W [POBOJNTH MBICICHHO AKCIIEPUMEHTDI.
AHAM3UPOBATH U 0000IATE NOJYUYEHHBIC PE3YJILTAThl. d TAKKE 1€aTh BHIBO/IbI:
BJAIETh MCTOLAMH M HaBbIKAMH OOpabOTKH. aHaTM3a M CHCTEMATH3alUH IKCIEPHUMEHTAIbHbIX
TEPMO/IMHAMHYCCKHX  IaHHBIX,  METOJAMH  [OJYYEHHS!  OCHOBHBIX — TEPMOIMHAMHUYECKHX
apamMeTpoB. BAAACTH OCHOBHBIMH METOIAMHM TEPMOJAMHAMMKH: METOAOM XapakTePHCTHUECKHX
(QYHKLHI 1 KPYTrOBBIX MTPOLIECCOB.

4. CrpykTypa n coaepkanue aucunnannbl « Fepmoannamukar

OOwias TPy 10eMKOCTb AMCIHITMHBI COCTABISET 3 3aueTHbIe e AnHuIbL. 108 yacos.

Gopmbl
TeKkyuero
Buabl yuedHoi padorbl, KOHTPOJIs
Ne Paszaen ancunniinuel Cemect . Heaeas BRIIIOUASI CAMOCTOSITE/IbHY 10 yerneBaemMocTu
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Cojaepkanue IHCUHIIHHDI

1. OcHOBHBIC IOHSITHS H NOCTYJIATHI TEPMOAHHAMHKH

- Tepmoaunamuka n ee MECTO B CHCTEME HayK.

- OCHOBHBIE 321841 TEPMOAMHAMHUKH.

- Tepmoamnamuka u ctatucTHyeckas TepMoiHaMuka. OObEKT H3YUYeHHS H METO/Ibl HCCIIe10BAHMSL.

- OCOOEHHOCTH TEPMOJIMHAMUYECKOrO METO/1a HCC/IeIOBAHHIA.

- Makpocucerema n makponapameTpbl. MHKPOCTPYKTYpa 1 MUKPOTIApaMeTpbl.

- BHyTpennue napamerpbl cucTeMbl. 3aBUCMMOCTL MX 3HAYCHHUH OT JIBHIKEHUS K MOM0KEHMS YacTHLL
CHUCTEMbl H BXOSLLNX B HUX 3apsSII0B.

- Buewnne napamerpbl. MX 3aBHCHMOCTb OT pacroiOKEeHHsI BHELIHHX Tel. OT MOJOKEHHUS
MCTOYHHUKOB I10JIsl, HE BXO/ISILLUX B CHCTEMY.

- MHTeHCHBHbIE BHYTpeHHME mapameTpbl. VX HEe3aBMCHMOCTH OT MACChl MJIM YMCAA YacTHI B
cUCTEME.

- CTaunoHapHOEe COCTOsIHME.

- CocTosHME TEPMOIMHAMHYECKOIO PABHOBECHS.

- Tepmoaunamuueckne cucrembl. Knaccudurarus.

- Ilonsitue «cucrema» B MPUMEHEHMHM K OHOIOTMYECKHM 00bekTam. HeoTaeluMOCTh CBONCTB
JJICMCHTOB CHCTEMbI OT CBOHMCTB BCEr0 KOLIEKTHBA. EJAMHCTBO opranmsma u cpeabl. banancob
MEKIY OIKHBBIMH  OPraHH3MaMM  pasIM4HBIX BMAOB M HEXKHBOH NpuUpoaoi. Bo3mokHbie
MCAIU3ALINH.

- CocTostHUE TEMIOBOrO PABHOBECHS H30IMPOBAHHON CHCTEMBL.

- OCHOBHOH NOCTYJIAT TEPMOJIHHAMUKH (0O PaBHOBECHH ).

- IlpuHIMO TPAH3UTHBHOCTH TEPMOIMHAMHYECKOrO paBHOBecHs. PaHoBecue JBYX CHCTEM.

- Temneparypa kak ocoast pyHKLHSA PABHOBECHOH CHCTEMDI.

- PaBHOBeCHbIe BHYTpeHHME MapaMeTpbl — (PYHKLHH BHEILIHUX napamMeTpoB U TEMIIEPATYPbI.

- ADcosmoTHAS TeMIIepaTypa 1 ra3oBasi ocTosiHHas. TepMoMeTpsi.

2. llpoueccenl B TEPMOANHAMHYECKHX CHCTEMA. YpaBHeHHsT COCTOSIHHUS

- Penakcauus. Bpemst penaxcannm.

- ParosecHblil (kBasucTaTHUCCKHI. 0OpaTHMBIi) nIpoLece.

- Hepasnosecneiii (HeoOpaThMbIii) npouecc.

- OCHOBHbIE TEPMOIMHAMMUYECKHE MPOLIECChI.

- [IpocTele U clloIKHBIE CHCTEMBI.

- Kanopuueckoe ypaBuenue coctosiHms.

- Tepmudeckne ypaBHeHHsl COCTOAHUSA. Y PABHEHHE COCTOSHUS C BUPHAIbHBIMH KOYPPULIHEHTAMU.
[IpuBenennoe ypagHenue cocTostHms.

- Tepmuueckne  kOOYPPUUMEHTBI  paciuupenus. cxkarths.  aasieus. Casisb TEPMHUYECKUX
kovppuumnentos. Tepmomunamnueckne kodphuLHEHTBI.




3. IlepBoe Ha4a10 TePMOIUHAMHKH

- DHeprus. padora. terora. PaboTa paBHOBECHOIO W HEPABHOBECHOTO MPOLIECCOB.

- DHepreTHyecKas YKBMBAICHTHOCTbL TeMA0Thl W padoThl. CooTHolenne Maiiepa. MexaHuueckuii
YKBMBAJIEHT TEIJIOTBI.

- Pasnuunbie popMyIMPOBKH MEPBOrO HaUaIa TEPMOIMHAMHUKH.

- BuyTpenHnsas sHeprus — xapaktepucTHueckas (PYHKLMs COCTOSHUS TEPMOIMHAMMUYECKOH CHCTEMBI.
- JIBa cniocoOa u3MeHEeHHs: BHYTPEHHEH YHEPruHu,

- CiieeTBHS MEpBOro HAYATA TEPMOJIHHAMHKH.

- 3akon I'ecca. Tennosoi >(pdext peakunu. IK30TEPMUUECKUE U YHIOTEPMHUUCCKHE PEaKIIHH.

- Ypasnenne Kupxroga. 3aBHCUMOCTb TEII0BOr0 Y eKTa peakiiku 0T TeMIepaTyphbl.

- Beruncnenue tenaosbix 2(pPEeKToB peakumnn ¢ UCNOIb30BAHUEM CIIPABOYHbLIX JAHHbBIX.

- [IpumeHeHue nepBoro Havana TePMOAMHAMMKH K HKUBBIM opranusmam. OOMEH BELECTB B JKHUBbBIX
OpraHusmax. JHepreTuueckuit odmen. Kamopuuecknit SKBUBAICHT OCJIKOB. JKMPOB. YITIEBOJIOB.
3aKOHbI OMOIHEPreTHKH.

- Ilpamas u nenpsamas kazopumerpuu. Kanopuueckuit kodydpduument xucnopona. JlbixarenbHbli
kodGduureHT. CBS3b MEKY JLINATEILHBIM M KaJTOPHUCCKHM KOY(P(PULMEHTAMH.

4. MaremaTHveckHe npeodpa3oBaHHs MEPBOIr0 HAMAIA TEPMOAHHAMHKH

- Kaslopuueckue cBOMCTBA CUCTEMBI.

- TenumoemkocTH.

- CKpBITBIE TEIJIOTHI.

- | Ha4ano TEPMOAMHAMHUKH 7181 TPOCTOR CHCTEMBI.

- GopmyaMpoBKa | Hauama 115 ClIOKHONW CUCTEMBI.

- CBsA3b KaJOPUUYECKHX CBOMCTB CHCTEMbI C TEPMHUECKHUMM.

- Homurponueii npouece. Jludpepenunanbuple ypaBHeHHs moauTponsl. [lokasatens NoauTporbl.
YpaBHEHUS NOJUTPOIIbl U/I€ATILHOTO ra3a.

- AznabaTHbll nipouecc. Y paBHeHHs ainadaThl.

- [lokasatenu nmoauTpoIkl U TENA0EMKOCTH IS H30TEPMbL, H300apbl H H30XOPbI HAEATBHOIO rasa.

- 'OMOreHHbIe U reTeporeHHbIe MPOLECChI.

- Dasbl MU KOMIIOHEHTHI.

- | Ha4YaI0 TEPMOIMHAMKUKH JUIS FTOMOT€HHbBIX MHOTOKOMITOHEHTHBIX CHCTEM ¢ ePeMEHHbBIM YHCIOM
4acTHULL.

- XHMHUYECKHUH MOTEeHIHA.

- Coornowenue ['mn66ca — Jiorema.

S. Bropoe navamno tepmoannamuku. Meroa uMKI10B

-CaMOnpou3BOIILHbIC H HECAMONPON3BOJIBHBIC POLECCH. PABHOBECHbIE MPOLECCHI.

-Pasinunble popMyaHPOBKH BTOPOro Hava a TEPMOAHHAMUKH.

-DHTPOMNHS.

-CTaTUCTHYECKHI CMBIC YHTPOIHH.

-McronkoBanue suTpOnUK B GuocucTemax.

-Luka Kapro. Teopembl Kapno. [Tytn nossimennst KITJT unkina Kapo.

-HekoTopble n3BecTHBIE LIUKIILI.

-MeTon TepMoaMHAMUYECKHUX LMKIIOB. [IprMeHeHne METO1a LIMKIIOB /Ul HAXOKACHHUS 3aBUCUMOCTH
JIaBJICHU Sl HACBILLIEHHOTO Mapa OT TeMIEPaTyphl.

-Ouerka  SPPeKTUBHOCTH  rpoLecca  MEpeHoca  JHeprud B MeTabOoJIMUECKHX nporeccax.
Koadpuunent sddextusroctn npouecca u tpeboBaus pa3yMHOCTH CKOPOCTH 0OMEHA BELLECTS.
-OcHOBHOE ypaBHEHHE TEPMOAMHAMHKH /U1l PABHOBECHBIX [1POLIECCOB.

-®opmyibl Kupxroda. Casb MLy TEPMHUECCKUM H KAJTOPHUECKHM YPABHECHHAMH COCTOSHHS.
-Bbluncenenne suTponun npoctoit  cucrembl. [losyuenne ypashenus ammabartbl. HaxoucieHue
KaIOpHYECKOro ypaBHeHust. OnpesieseHue HakIoHa KPUBBIX H30MPOLECCOB HA AMArpaMMax
Pa3IMYHbIMH KOOPJAMHATAMH.



-MI3menenne  suTponuu  obparumoro [TOJIMTPONIMYECKOr0  Mpouecca  paciiupeHus
WICATILHOTO rasa (a1MadaTHOTO NPOLECcca. H30TEPMHUECKOrO MpoLiecca. 1300apHOTO MpoLecca).
-DHTPOIIMS CMEIIMBAHNS PA3THUYHbBIX HACATBHBIX Q308

-DHTponus (BazoBoro nepexoa.

6. llpuvenenue BTOPoOro Hauaia TepmMoIHHAMIKN, Mertoa xapaktepucruveckux gyHkumii
-IIpumenenue I 3akona Kk M301MpoOBaHHOI cHCTeMe. Kputepuil paBHOBeCHS 1 caMONIPOH3BOILHOCTH
nporuecca.

-lIpumenenue Il 3akona x HEH30JMPOBAHHBIM  CHCTEMAM. [OAEPKUBAEMBIM [PH  [OCTOSAHHO!
remneparype. M30XOpHO-H30TEpPMUYECKHT MOTEHIIMAT W M300apHO-M30TEPMUYECKHIT TOTEHLMAT.
Kpurepuit panosecns u nanpasienus CaMOIPOU3BOJILHOTO MpoOLEcca.

-Onpeienenne n nocTpoeHne XapakTepHCTHUECKHX (ynkuuii. [peobpasosanue Jlexan ipa.
-¥YpaBHenust Makcgea.

-CBSI3b MEIULY TEMIOEMKOCTAMU. KOYPYUIHMEHTOM TeII0BOrO PaCLIMPEHHs H H30TEPMUYECKUM
KOY(pPULHEHTOM CiKaATHS.

-CBSA3b MEXK/Y H30TEPMUYECKHM H AIMA0ATHUCCKUM KOYppuiMeHTamu cxkartus.

-DU3HUECKHT CMBICIT H3MEHEHUS XaPAKTEPHCTHUECKHX (GyHKUHIA.

~AJUIMTHBHOCTbL XapPaKTEPHCTHUECKUX (DYHKLHA.

-XUMHYECKHH MOTEeHIIHA.

-ITorennmansl Macebe u [Tnanka.

-YpaBHenust ['n66¢ca-Ienbmrosnbiua.

7. Temaosasi teopema Hepuera

-Tennosas Teopema Hepuera. Criesetsus Tennosoii TEOPEMBbI.

-lpumenenue I Hauana k onpeneseHHIO XMMHUECKOro CpOJACTRA.

-CBsi3b MEKAY  TeoBbIM  Hddextom PCaKLuK M MaKCHMaIbHON pabotoii. [eomeTpHueckas
uHTepnperaums. [osenenune Tepmideckux kodGGpuunenTos n TenjaoeMKocTed npu T=>0 K.
-llocrynar [nanka. Ocratounas surponus.

-AOCOMOTHBIE YHTpONUU. Pacuer SHTPOITHH BELIECTB C MOMOLLBIO CIIPABOYHBIX JIAHHBIX.

8. YciaoBus pasnoBecus B TEPMOAHHAMHKE

-O01ume yernoBus paBHOBeCHS. Y CI0BHS XHMUYECKOIO PaBHOBECHSI.

-YCI0BHS yCTOIMUYHBOrO paBHOBECHS,

-YCII0BHS paBHOBECHS ABYNX(A3HOMH 0HOKOMIIOHEHTHON CHCTEMbI.

-YC0BHs PABHOBECHA JUISL FETEPOreHHOH MHOFOKOMITOHEHTHO CUCTEMBI.

-IIpaBuno das ['n66¢a.

-DOpMYTHPOBKA YCI0BHS PABHOBECHS /LIS CMECH HICATBHBIX ra3oB METo10M noteHuuana [lnanka.
-3aKOH JIEHCTBYIOUIMX Mace B TCPMOAMHAMHKE  (TTOJYUHTL /Il PABHOBECHDIX KOHLEHTPAIHIA.
BLIPAKCHHDBIX HEPE3 PABHOBECHLIC MOJILHbIE 0JIH. YepPe3 PABHOBECH bie MapUHaibHbIe JaBAEHUS ).
-3aBucumocts Ky o1 T u P. Unteprnonsimonnas (dopma.

-Cr1ocoObl 3as1anns konuenTpaunii. Cesisp Ky ¢ K 1 K¢. Ocobennocts K, n K.

-XHMHUYECKOE CPOACTRO.

-DopMyIMPOBKA  YCIIOBUS  PABHOBECHS  METOIOM KPYFOBBIX  npoueccoB. BbiBoa  ypaBHenus
H30TEPMbI PEAKLIMH METOJIOM KPYTOBBIX [POLIECCOB.

-Hopmanbhoe xumuueckoe cpoactro. Ypaguenue Baur - ['oda.

-buosnepreruxa. BoiGop crannaprioro cocrosius AJIs PEAKLMH. MPOTEKAIOIIMX C YUACTHEM HOHOB
BO/I0pO/1a.

-llpuHumnn noasuskHoro pasHosecus Jle laTense.

-Bansune na cmewenne xummueckoro PABHOBECHA B CHCTeMe  pasindnbix  paktopos (T. P.
KOHLEHTpaLHH ).

-Texnonoruueckoe snauenue npunnnna noassKLHoOro PABHOBECHA Ha IPUMEpaXx.

-YpaBHeHue H3oxopbl Banr - Fodpda nns peakimu s pacTBopax.



[Ipumepnas TemaTuka npakTuyeckux sansuii (cemuHapoB)
I, Tepmuueckne, kanopuueckue u ApYIrue ypaBHeHus coctosnust. Kpuruueckue napamerpsi.
2. OCHOBHbIE H30MPOLIECCHI.
3. DHeprusi. paboTa. TernjaoTa.
4. IlepBoe HAYaIO TEPMOIMHAMUKM H €10 CIC/ICTRUS.
5. 3akonbl 'ecca u Kupxroga. Cnencraus [IEPBOro Ha4ajaa TePMOJIMHAMHUKH.
0. llpsimas u Henpsimast Kanopumetpui. [pumenenne | navana K JKUBBIM cHCTEMAM.
7. YpaBHEHHUS NOJUTPOIIbI.
8. LUkl
9. Dopmy:sl Knpxroda.
10. Bblumcsienne n3menenuii SHTPOIMUH PA3IHUYHBIX [IPOLECCOB.
1. [orenunaser enbmronsua u ['uo6ca.
2. Metoa xapakTepucTHuecknx GyHKLHI,
13. Ypasnenus ['m66ca-I"enbmrobiia,
14. Tpetbe HauanO TEPMOTHHAMHKH.
I5. IpaBuno a3 ['m66ca.
16. buosnepreruxa.
17, Hpunuun Jle-1latesnpe.

[Ipumeyanue:

Kpatkas Teopusi k ceMunapckum 3ausTusiv 1o OTACIbHBIM TEMAM. KOHTPOJIbLHBIE BOIPOCHI /115l
MPOBCPKH 3HAHMH. MPUMEPbI PeleH s 3a1a4 PasiuuHbIX THIIOB 3aa4uu I CaMOCTOSITENIbHOIO
PCLICHNA C OTBETAMH HUMCIOTCHA B yueGHO-METOAMYECKOM MOCOGHH. HalHCAaHHOM COTPYJIHUKAMHU
CI'V: Abaxaesoii 3.M.. badasnom B.U.. I'ysesoii JL.U.. Kapnayxosoit JI.U.. CunuubiHON P.B.. Ten
[".H.

Tepmoannamuka B 3a1auax: y4eOH. nocodue. 2-e u3j. rnepepad u o, / 3.M. AGaxaesa [u ap].
— Caparos: U3a-so Capat. yu-ta. 2004. - 128 ¢.

5. ObpasoBarebuble TeXHOIOIHN
Ipu peanusawmn pasnuunbix sunos YUCOHOH paboThl (JICKUMH. NpaKTHYECKHe 3aHsTHS 1
CaMOCTOATEIbHA - BHEAYIMTOPHas  paboTa) B MpenojaBaHuu JMCUUIITHHBL  « TepmoanHamukay
I/ICHO.'TB'Z}’}OTCSI CJICAYIOUIHC (76p&1'5()Bil'lCﬂbelC TCXHOJIOI'HMHU:
* lccaenoBarenbekue MeTOIb! B 00yuYeHHH
* [lpobaemuoe oOyuenue
o Muckycenn na sanannyio temy

.HCKLIMOHHble 3AHATHS IPOBOSITCS B OCHOBHOM B TpaAHLIMOHHOH (l)OpMC C HCIMOJIb30BaHHEM
Pa3JIMYHbIX HATJISIAHBIX [TOCOOMI.

I/Icnonb'sye'rcsa AKTHBHas (])opma [TPOBEACHHST CEMHUHApPOB. 3aja4u pemaroTes OJHOBPEMEHHO
HCCKOJIbKHUMH  CITOCOOAMH. [IPOBOJIMTCSI  aHaAIUM3 U CpaBHEHHE [TOJTYYEHHbIX PE3YJIbLTATOB,
O6C_\"/K,:l‘d}OTC}I HOCTOMHCTBA W HEJ0CTATKH PaA3JIMYHBIX MOJAXO0JIOB H MECTO10B. paccMaTpuBarOTCs
pas/IM4yHbIC (l)H'SHth‘CKHG [IPOLEeCChI. BCTpeyaroumecs Ha lIpaAKTHKeE. ”paKTl/IK_VeTCH CTHMYJIMpOBaHHe
MOTHBAlUUH H HHTCpeca K TCPMOJANHaAMHKeE, PA3BHUTHEC HABLIKOB daHajinsa. KPUTHYHOCTHU MBbILLJICHHUSI.
B3aHUMOJICHCTBHUSL. KOMMYHHKAIIUH.

I/IHOF,I[H CTYIECHTBI, HOPONMYCTUBLINE HECKOJIBbKO 3aHATHH U He HalucaBluine KOHTPOJIbHYIO
pa60'ry. BbI3bIBAIOTCS lpenoaaBaresieM Ha KOHCYJIbTAllUH.



Yeaosust o0yuenusi HHBATHAOB M JHI ¢ OFPAHHYEHHBIMH BO3MOKHOCTSIMH
310pPOBbSI:

- [IPEIOCTABICHHE HHBAIIM/IAM T10 3PCHUIO WK C1a00BHISLLIHM BO3MOKHOCTEH HCIOIb30BATE
KPYMHO(OPMaTHBIE HAIIISIHbIE MaTePHAIIbL:

- OPraHu3alus KOJUICKTHBHBIX 3aHATHH B CTYJACHUYECKHX TIPYNNax ¢ LEIbI0 OKA3aHUS
MOMOLLKM B MOJIYHEHHH HHPOPMALMKM MHBAIMAAM M JIMUAM C OIPAHHUUYCHHBIMH BO3MOYKHOCTSIMHU T10
310pPOBbLIO;

- MPOBCACHHC MHIMBHAYAIBHBIX KOPPEKLUHOHHBIX KOHCY/IbTALUMH A1 MHBATHIOB W ML C
OrPAHHYCHHBIMH BO3MOKHOCTSMH 3/10POBbSI:

- MCIIOJIL30BAHUE HHAMBHAYaIbHbBIX IPAYUKOB 00y UEHMUSI.

6. YuebHo-meToanueckoe odecnevyeHne caMmocTosTe b O padoThI
CTY1eHTOB. OueHo"HbIe CPeACTBA /ISl TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH,
MPOMEKYTOUHOH ATTECTALHH 110 HTOIaM 0CBOCHHST JHCUMILIHHBI

CamocTrosiTenbHas padoTa CTYACHTOB 10 JAMCUHIIIHHE « Tepmoannamukar 3arjlaHUpoBaHa Ha
BECh 4 CEMECTP M3YYEeHMs AUCHMIUIMHBI U 3aKI04YacTes B MOArOTOBKE K CEMHHAPCKUM 3aHSATHSIM.
npopadoTKe 3a1a4 K KOHTPOJIbHOI paloTe. BBINOJIHEHUH 3a/1aH Wl JIeKTOpa.

CTYAEHTBI JOJIKHbI perysipHo npopadaTuiBaTh PCKOMEHIYEMYIO JICKTOPOM JIUTEPATYpY.
H3YydaTh  TCOPUIO. MPCIACTABICHHYIO B Havaje Kawk/10H [I1aBbl BBILICHA3BAHHOIO HOCOOMS
«Tepmoannamuka B 3a1a4ax». pazoMparth NPUMEpPbI PELUEHHs] THITHUHBIX 33134, [TOMELIEHHBIX TaM
KE M. HAKOHELL. CAMOCTOSITCILHO PELIATh 3a/aHHbIE HA 10M 3a1a4Kl U CBEPSITh PE3yJIbTAThl PEIICHHUS
C OTBETAMH.

CTyaeHTBbl JOJIKHBI B XOJ€ HPOBCACHUS CCMHHAPCKUX 3aHSTHH YMETb pelaTh BCE BHJIbI
THIAIHBIX 3a[a4 1 OTBEYATh HAa BCE KOHTPOJIBHBIC BOMPOCHL, MOMEIUCHHbBIE B KOHLIE Ka)X/I0M IJ1aBbl.
B cepenmne cemectpa Ha oaHOM M3 CEMHMHAPCKHUX  3aHATHH  [POBOJMTCS  [peABApPUTENbHAS
alrecTauns CTyICHTOB B BHU/IC KOHTPOJILHOH paboOThl, 110 pe3yibrataM KOTOPOH HEyCleBaolue
CTYJICHTBI  MOIYT ObITh BbI3BaHbl Ha  KOHCYJIbTAUMIO K [pernojaBaTet0 Ul MOralleHus
3810/ KEHHOCTEH .

[lepeuens Bonpocos 1ist camocTonTe bHOIL padoThl

L. MakpocuceTema u MakponapameTpsi.
2. B knenopoanom Gamnone nocne uenonbzosanns 6obiueii yactu ra3a KHJIOMOJIbHBIH 00bem
OCTABLIETOCS KMCI0POAd COCTABISIET 3 M /KMOIb. Kak ObICTPO OIPEICANTL NPUMEPHOE OCTaBLIEECs
AaBlICHHE (OTBeT Jath B armocdepax)? KakuMH JAaHHBIMH Ha10 pacnoJsiaratb. 4To0Obl BbIYHCIUTD
TOUHYIO BeanunHy? Kak Bam kamercsi. cuibHO an GyeT oTauuaTbest NPUOIM3UTEIbHAS BEeIHYMHA
OT TOYHOM: Ja Uu Het?

3. [TonsiTne «cucTemar B npuMenenmH K GHOMOIHYECKHM 0ObEKTAM.

4. Kakas yactb tennorel, coobuienHoi ABYXaTOMHOMY HJI€AIbHOMY Ta3y MpH H300apHuecKoMm
fIpoLecce, MACT Ha YBEJIHYCHHE €10 BHYTPEHHEH SHeprun?

5. OCHOBHbIC MOCTYIATHI TePMOAHHAMMKH.

0. Jnst nasnenus. paBHOro 0HOH atMocdepe. MI0THOCTb BOJLI IpH HEKOTOPOH Temmeparype

MaKcHMalbHa. Hemy pasHa 5Ta Temreparypa u pasHOCTb TEMIoeMKOCTeH B 3TOMN Touke. [loctpours
rpad Mk 3aBUCUMOCTH M10THOCTH HAO oT TeMIEpaTypbl.

7. [lepsoe Hauano repmonnHamuky.

8. [Taccaxup camonera, nersiero B AMEPHKY, y3HAI, YTO Temneparypa B BaluHrrose no
wkane @apenreiita S0°F. Tlonyuurs YPaBHEHUC cCBsi3H ABYX wkan: [lenbcuss w Mapenreiita.
[lepesectn Temneparypy B rpasycs [enabcus.

1 V3menenne SHTPOIUK B OTKPBITHIX CHCTeMaX.

10. Kanopuueckoe ypasuenue cocrosnus.



L1 Peakumio  npespallenuss  nupyBata B JIAKTAT  MOXKHO  OCYLIECTBHTb B
DJIEKTPOXUMHYECKOH stueiike. B oTom npouecce xumuueckumu pearentamu Bolaensiercs 10200
KaJIOpHHM TeIJIa, a NoJjiyuyeHHas padoTa B HaealbHbIX yCIoBHAX coctapisier 11440 kan. B ycnosusix.
OTJIMYHBIX OT HJACATbHBIX, MojydeHHas pabora coctasiasier 10000 kan. mpum 3ToM peareHTaMmu
BpLiessierest 11640 kan tenna. Tor ke mpouece MOMKHO MPOBECTH B H30JHPOBAHHOM COCY/IE.
CKOJBbKO TEIIa BbLACAUTCS XUMUUECKUMHI PEareHTaMH B 9TOM ciyuae?

12. Temneparypa kak ocobast pyHKIIHsI COCTOSIHUSI PABHOBECHON CHCTEMBL.

13. Kakoe KoJnHuecTBO Ternia Hal1o cOOOLHTL OHOMY KHIOMOIIO rasa Ban-nep-Baanbca. 4to6sl
[IPH PACIIMPEHHH B 1YCTOTY 0T 0Obema V) 10 o0bema V. ero Temieparypa ocTanach nocTosHHOM?
14. [lpunuun nojasuxHoro papHosecus Jle-1llaresnpe.

15. Tepmuueckoe ypaBHeHHE COCTOSHMS.

16. Oaun MOJb MACANBLHOIO ra3a. NePBOHAYAIBLHO HAXOAMBLICIOCs M0/ jJasienuem 10 atM npu

Temmneparype 300K pacumpsiercs no nonuTpone ¢ nokasareiaem n=1.8. Kakosa Oyer coepiiaemas
razom padoTa. eciiu pacuIMpenute nietT o0patumo. a koHeuHas temneparypa 109 K2

17. Ormpesenienne n noctpoenue xapakrepuctuuecknx Gyukuuii. [peodpazosanus Jlexanpa.
18. Cl1eACTBHS IEPBOrO Havas1a TEPMOJIMHAMHUKH.
19, Kakyto remneparypy 10/5KHA MMETh MbILLILA, €CH TPEANOI0KUTE, YTO OHA QYHKLUHOHHPYET
kak reriosas manta ¢ KIT/1=30%. padoraiowas rno unkiay KapHo npu temneparype 22°C?
20.  ANIUTHUBHOCTB XapaKTEPUCTHUECKHX (YHKUMH. XHUMMYECKU# MorteHuuans. [loTeHmasibl
Maccbe u [1nanka.
21. 3akonbl ['ecca n Kupxroda. Beiuncienne reniosbix 2«(pexTos peakiinii ¢ MCI0/Ib30BaHHEM
CIIPaBOYHBIX JAHHbIX.
22, TennoBas mawmHa ¢ 1IPOM3BOIBLHBIM BELICCTBOM B KadecTBe pabouero rtena coBepLuaeT
oOpatumblil - TepmoiMHamMudeckuit  unit. Boipasute  KIJI unkia  uepes MAKCUMaJIbHYIO M
A

T4

T2
MUHUMAJIbHYIO TEMITEPATYypPhl LIHKJIA. St S2 .
23. OOume yca0BHs paBHOBeCHs. Y CIIOBHS XMMHUYECKOIO PABHOBECHSI.
24. YpasHenus Ban-nep-Baanbca (tepmudeckoe u kamopuueckoe). Kak MOKHO BBIYHCIHTS
NONpPaBKK K JaBJACHAIO 1 00beMy? KaKMMH CIPaBOYHBIMU IaHHBIMH [1PH 3TOM HA0 PACMONAraTh.
2k Tennosas mammna coepriaeT 00paTUMbIH TEPMOIMHAMHYECKUIT UKL, M300pakKeHHbIH Ha

PHCYHKE. Bblpa'&]flTb KHH HHUKIIa 4epes MAKCUMAJIbHYIKO U MHUHHUMAJIBHYHO TeMIIEpaTyphbl
4

IO

T

o
1 2

LMKIIA. S S:

26. Tennosast reopema Heprera. CrienctBust TenaoBoi Teopembl.

27. OOMeH BelecTs B JKMBBIX oprann3max. [Ipsvas u Herpsmas KAJIOPUMETPHH.

28. [Ipu kakoil Temneparype nepBoHavYanbHO HAXOAKIACH BOJA. €CIIH npu Harpesanuu 10 100°C
ABYX MOJICH BO/IbI [IPOW3OLIIIO YBEIMUCHHE YHTPONUU Ha 23.5 JTw/K?

29, [Ipumenenne TpeThero Hauama TEPMOJMHAMUKH K ONPEICICHHIO XHMHUYECKOTO CPOJICTBA.
CBsi3b MEKILY TENIOBBIM 3P(PEKTOM U MAKCUMATBLHON PaGoTOil.

30. [Tonmponueiii npouece. [Tokaszarenb NOANTPOIbI U TEMIOEMKOCTH s M30TEePMbL, H300aphbl

W HU30XOPbl HACAJILHOIO OJIHOATOMHOTI'O rasza.
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L} Kak BbIMMCIMTL CyMMapHOE HM3MEHEHHME SHTPOINHH B IMpoLecce TasHUA JIbIa,
Haxoasuerocs npu remneparype Ti. W nocieayrowem HarpeBaHuu 00Opasylolleiics BOIbl 10
Temneparypbl o7 Kakumu J1aHHBIMH TIPH 9TOM HAJ10 pacriosiararh?

3a. Brisoa ypasnenus usotepmbl Baut - ['odda MeTo10M Kpyrosbix nporeccos.
33 Hopmanbnoe xumuueckoe cpoactso. ¥Ypasuenue Bant - ['odda.
34, Kak BbIMMCIMTB, NpUBJEKAs CIPABOYHbIC [AaHHbBIC. CYMMapHOE M3MEHEHHE SHTPONHH B

fpouecce HarpeBaHusi Bojabl oT Temrepatypsl T 10 100°C 1 nocneayrouero ee ucnapenus. Ha
KaKOM JTare H3MEHEHHE SHTPOINHUU JA0KHO ObITh HAUOOILIIHM?

35. 3aKOH JeficTBYIOIMX Mace B TepmoanHamuke. 3asucumocts Ky o1 T u P. Cesizs K, or Ky n
Ke.

36. YpaBHeHHE U30XOPbI /U1l PEaKLIHH B PACTBOPAX.

37. CTaTUCTUUECKUI CMBICIT YHTPOITHH.

38. [nkn Kapuo. Teopembl Kapno. [Tyt noseienus KI1J[ unkna Kapuo.

39, Hafiti wu3menenue TtepmoaMHamMuyeckoro noteHunana [uo6ca 118 M30TePMHUYECKOrO
ckarust (T=295K) oanoro monst naeansHoro rasa ot aasnenus Py=1latm 10 aasienus P>=10atw

40. YcaoBus paBHOBeCHs! IBYX(Da3HOM OJIHOKOMIIOHEHTHON CHCTEMBI.

41. [TpuveHeHne MeToIa UMKIOB JUIs HAXOYK/IEHHS 3aBUCHMOCTH JIaBJICHHs HACBILIEHHOrO napa
OT TeMIlepaTypbl.

42. Haiit TepMudeckoe M KalOpHUECKOE YPAaBHEHMsl COCTOSIHHS Ta3a, €Cld €ro IHTPOIHs

BBIPAKACTCA B BM/C XapaKTCPUCTHUECKOH (YHKUMM OT BHYTPEHHEH SHepruu u obbema:
S=Cp-InU~-Upy)+R-InV -Cp -InCy + S,

43. [Tocrynat [1nanka. Ocrarounas HTpONUS.
44. DHTPOIHUS CMELIMBAHUS PA3IHUHBIX [A30B.
45, OObsicHUTH KAKOH MpoLece NPOM3OHAET (MCTapeHHe WK KOHJAEHCALMs), eClH YBEIHInTh

JA@BJICHHE [IPH NOCTOSHHON Temneparype. CHcTemMa HaXOAWTCs B PABHOBECHH HA KPUBO# KHAKOCTh-
nap ¢asooit aumarpammel (P.T).

46. AOCOIIOTHBIE YHTPOMUK. PacueT YHTPONHU BELIECTB ¢ MOMOLIBIO CIIPABOUHBIX JAHHbIX,

47. Kakas Benuuuna npuHuMaeTcss 3a CTaHAAPTHYIO JUIS KOHUEHTpAMKH HOHOB BOJOPOJAa B
Onoxumun 1 novemy? Boruncienue AG® B XMMHUECKOH TEPMOANHAMUKE H OHOXHMUH.

48. Cucrema, HaXOLSLIAsCA B PABHOBECHH Ha KPUBO# Nap-’KHAKOCTh (ha30Boii anarpammel (P.T).

HarpeBaeTCs MpH NMOCTOSIHHOM JlaBiieHnu. Kakoii ¢pa3oBblit nepexo Oyaer nadbmonarses?
49. YpaHenus [ ud6ca-1"enbmronpua.

50. Ouenka >(pPEeKTUBHOCTH MEPEHOCA YHEPIHH B METAOOTHUCCKHX npoueccax. Koappuunenr
(P (PeKTUBHOCTH M TPEOOBAHMS PA3YMHOCTH CKOPOCTH OOMEHA BELIECTB.
S1. Hafiti umcno Tepmonmnamuueckux creneneil cBoOOMBI Ui CHCTEMbl, HAXOMALICHCS B

PaBHOBECHH M COCTOsILICH U3 pacTBOpa caxapa B BOJE M PACTBOPA caxapa B KEPOCHHE MPH HATHUUU
JbJa U napa.

52. Mzmenenne sHTpOnuKM 06paTHMOro NOIMTPOITHOTO NPOLECca PACIHPEHHS HACATLHOTO ra3a.
53. [lpumenenne  BTOPOro  Hauana  TEPMOJAMHAMMKM K HEH3OIHMPOBAHHBIM  CHCTEMAM.
MO/VICPKHBACMBIM  [IPH  [OCTOAHHON  Temnepatype. KpuTepuil paBHOBeCHSt M HanpaBIeHHOCTH
CaMOIIPOU3BOJILHOIO Mpollecca.

54. Kak nosiausier BBejeHHe  BOJOOTHUMAIOUIMX — BELIECTB B PABHOBECHYIO ~ CHUCTEMY
CH30H + CH3COOH < CH3;COOCH5 + H50 .
55, Du3nuecKHi CMBICT H3MEHEHMS XapaKTEPUCTHUCCKHX QyHKUHHE.

Konrpoabubie padorni
B Xo/1€ 0cBOCHMS AMCUMIIMHBI B YaChl PAKTHYECKHMX 3aHATHI] CTYJAEHTBI BBUTOJIHSAIOT
KOHTPOJIbHbIE padOThI. [1pu NOAroTOBKE K KOHTPOJILHON paboTe HEOOXOMMMO HCIIOMb30BATh
MaTepHas MpOUMTAHHbBIX JICKIHH.
Konrpoabhnas padora.
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Bapuant A. ¥Ypasnenune cocrosinus. [lepBoe Hauano tepmoaunamuky. CreacTBus

MIEPBOrO Havaaa TEPMOJIUHAMHUKH.

Bapuant b. Bropoe nauano tepmonunamuky. [Ipumenenune BToporo Hadasa TepMOARHAMUKH.
MeToa XxapakTepucTHICCKUX (DYHKIIHM.

Pe3yabTaThl BbINOIHEHHS KOHTPOJIBHBIX PAdOT YUUTHIBAIOTCS [PH MPOBEACHHH TPOMEKYTOUHOI
aTTeCTALHH CTYEHTOB.

[IpomerxyToynas arrecTanys npoBoanTest B popme 3auéra (4-i cemectp).

BOﬂpOCbl JAJIs1 IPOBE/ICHU S np()memyT()quﬁ ATTECTAUHH MO HTOIaM OCBOEHHS JTHCUHITIUHbI

1. OCHOBHbIE OHSTHS TEPMOIHHAMHKH.

2. McxoaHble NOA0KEHHS W OCTYIaThl TEPMOJIHHAMMKH.

3. YpaBHEHHs COCTOSIHUS

4. Kanopuueckoe ypaBHEHHE COCTOSIHHSI.

5. Tepmuueckne — ypaBHEHHs — COCTOAHMA.  YPaBHEHHEC  COCTOSIHHS ¢ BUPHATbHBIMM

kodpduumrentamu. [puseaeHtnoe ypaBueHue coCTOSHUS.

0. Tepmuueckne KOYPPUUMEHTBI  paclunMpeHus. ©karTus, aasjieHus. CBsi3b  TePMHYECKHX
ko3 duumrenton. Tepmoannamuyeckne K03YPGULHEHTBI.

7. DHeprus. padota. Tennota. PaboTa paBHOBECHOrO H HEPABHOBECHOTO MPOLIECCOB.

8. Paszanunble GOpMYIUMPOBKH MEPBOTO HAYAMA TEPMOJIMHAMUKH.

9. BHyTpeHHsis dHEprus — XapaKTepuUCTHUecKas (YHKUMS COCTOSHHS TepMOAHHAMUUECKOL
CUCTEMBI.

10. CneactBus nepBoro Havama TepMOAMHAMHKH.

I'l. ¥pasuenne Kupxroda. 3aBucumoctsb Ten10B0ro sdexra peakiunu o1 TeMrepaTypei.

12. Ilpuvenenne nepBoro Hauana TEPMOAMHAMHUKH K JKMBBIM opraHusmam. OOMEH BELIECTB B
KUBBIX  OpraHu3mMax. DHepreTnuecknit odmen. Kanopuuecknii SKBUBAIEHT O€IKOB, JKHUPOB.
VIJIEBOJOB. 3aKOHbI OMOIHEPreTHKH.

I3. Ilpsmast 1 Henpsamas kanopumeTpun. Kanopuueckuii kodpduument KHCaopoaa. JlpixareibHblii
KOG PuunenHT. CBs3b MEKILY ABIXATEIBHBIM U KATOPHUECKMM KO (GHLHEHTaMHK.

14. Kanopuueckne cBOMCTBA CHCTEMBI.

15. dopmynupoBka | Havama st C0IKHON CHCTEMBI.

16. [oautponueiit npouece. Juddepeninanbiple ypasHeHus noauTporibl. [lokasarenb nonurpornel.
YpaBHCHMS OJIMTPOIbI UACATIBLHOIO I'a3d.

I'7. Tlokasaresin moMTPOIIBI M TEMI0GMKOCTH 1715 H30TEPMbL. M300apbl U U30XOPbI HIEAILHOIO rasa.

I18.1 Havano TepMOAMHAMMKH JUIsl FOMOFEHHBIX MHOFOKOMIOHEHTHBIX CHCTEM ¢ [IEPEMEHH bIM
YHCJIOM YaCTHIL.

19. CootHouenune ['ub66ca - [lrorema.

20. Pasznuunbie (opMyIHPOBKH BTOPOrO HAYANA TEPMOIMHAMUKH.

21. Huka Kapuo. Teopembr Kapuo. Iytu noseiwenust KI1J[ unkia Kapmno.

22. Onerka SPPeKTHBHOCTH Tmpolecca MepeHoca SHePrul B - MeTaGoTHUeCKHX npoueccax.

Kospduumenr spdextusroctr npouecca u TpeGOBaHUS  pasyMHOCTH CKOpPOCTH 00OMeHa
BEILIECTB.

23. ®opmyibl Kupxroda. CB3b MEKIY TEPMUUECKUM H KATOPHYECKHM YPaBHEHUSIMU COCTOSIHUS.

24. Durponus $azoBoro nepexoia.

25. llpumeHenue BTOPOro 3aKoHa TepPMOMHAMHKH.

26. MeTont XapakTepHCTHUYECKHX (DYHKIHI.

27. YpaBuenust Makcaesuia.

28. DOusnyecKHil CMbIC H3MEHEHHS XapaKTePHUCTHUYECKHX (YyHKLMH.



7. lannpie aas yuera ycnesaemocrtu cryaenros 8 BAPC

Tabauua 1. Tabnuna Makcumanbibix 011108 N0 BaM yueGHOI AesTembHOCTH B cemecTpe.
— S S MAKCUMAITBHBIX O e ALAICTBHOCTH B CEMECTpR.
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= . __|ABTOMATU3M
Jlabopatop|[Tpakriuec |Camoctoste —
Cemectp | Jlekuuu Hble KHe JdbHas | P
reCTUPOBAH
3aHATHS | 3aHATHS padota s
| ‘
e T I S S L . —
SN T T A S I 0] 100

Ilpocpamma ouenueanus Yueonou oesmenvnocmu cmyoenma
4 cemecrTp

Jlekunn

[Mocewaemocts o1 0 10 10 Gannos.

Jlaboparopusie 3ansirus

He npenycemorpensi.

lIpakTHueckne 3ansTus:

AKTHBHOCTB. [PABH/ILHOE PeLleHMe 3a1ay. OTBETBI HA KO
KOHTPO/ILHOH paboThl 0T 0 110 40 Ga10B.

Camocrosrenbnasn pabora

HTPOJIbHbIE BOIIPOCHI, HAllMCaAHUe

Bbinonuenue nomanmnnx sananuii. padoTa ¢ anuTepaTypoii no Tepmoartamuke ot 0 g0 20
Oasos.
ABTOMATH3HPOBaHHOE TECTUPOBAHHE
He npeaycmorpeno.
Jpyrue Buab yaednoii AeSITEILHOCTH
He npexycmorpetio.
[pomexyrounas arrecrawns
3auet - o1 0 10 30 Ganios:
¢ OTBCT HA «3a4TeHO» — 16-30 6a1nop
® OTBCT Ha «He 3auTeHo» - 0-15 Gaion
Takum  oBpasom.  makcumasibho BO3MOXKHasi cymma Ganios 33

ACATC/ILHOCTH CTY/AHTA 3a OJUH CEMECTP M0 AUCUMIIIUHE Tep
Oamnos.

BCE  BHJIbI  YYEOHOMH
MOAHHAMHKA cocTasisier 100

HCP@CL{CT llOHyLICHHOﬁ CTYACHTOM CYMMbI 6aﬂfIOB O JAUCUMITIMHE Tepmouuuamm«a B

OLICHKy ('BEU{GT) OCYIICCTBJISICTCS B COOTBETCTBHHU C Ta6ﬂl/lueﬁ 2:
Tabmuua 2. Tepecuer noayuentoii CTYACHTOM CyMMBI DaI110B B OLeHKy (3aver)
60 Gamos u Gonee «3a4YTEHO» - o

MeHee 60 Oasson «HE 3a4TCHO

Texyume unusmyansio HaOpaHHbIe CTYIeHT
3a CeMeCTp B KoHLe 8 1 17 Henenb 06yuenus.
Ouenka cryieHTam. yenenso rnpotie
0€3 caaumn UMM HK3ame

amMu 0amsibl 10BOASTCS A0 MX cBesleHust 2 pasa

JLIHUM ()6)/'LIGHH€ 1O THUCUHTIIIIMHE, MOJKeT ObITh [IpoCTaBjieHa
Hd Ha OCHOBaHHH pt‘l‘;l'l‘l/lHFOBOI\;I OUCHKH IO PCLUCHUTIO [IpenojaaBarerns.
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8. Yuedno-meroanueckoe u nudopmannonnoe obecredenme AHCUMIIINHbI

Ocnosnaa aumepamypa

1. basapos W.I1. Tepmoannamuka [DnekTponnblil pecype]: yuebuuk / U. [1. bazapos. - 5-e u3a..
crep. - CI16.; M.: Kpacnoaap: Jlaus, 2010. - 375, [2] ¢. - Peskum nocryna: http:/library.sgu.ru. ID=
554 - Db yueGHO-MeTOIMYECKOM JUTEPaTyphl.

2. baszapo WM.I1. Tepmonunamuka [DnexTponnbiii pecype]: yueGuuk / U, I1. basapos. - 5-e u3..
crep. - CH6.: M.: Kpachosap: Jlanb, 2010. - 375, [2] c. (48 7x3.)

Honoanumenvuas a umepamypa
I. Tepmoannamuxa B 3anauax: yueGH. nocoGue. 2-¢ M3 nepepad u non. / 3.M. Abaxaesa [u ap]. —
Caparos: M31-Bo Capar. yn-ta. 2004. 128 ¢. (149 9K3.)

2. JleontoBudy M.A. Benenue B TepmoanHamuky.  Cratneruueckas (usnka | IaeKTpPOHHbI]
pecype] / M. A. Jleonrosuu. - Mocksa: Jlanb. 2008. - 419 ¢. - noprp.. ui.; 22 cm. ISBN 978-5-
8114-0850-4. - Pesxum pocryna: https:/e.lanbook.com/book/226

3. Hosukos .M. Tepmonnnamuka [Dnexrponnbiii pecype] / U. U. Hoeukos. - Mocksa : Jlad.

2009. - 589 ¢. : mi. - (YueOuuku st By308. Crienuasipuas aureparypa). - Ipeav. ykas.: ¢. 586-
587. - ISBN 978-5-8114-0987-7. - Pexum J0CTyIa:
hllp:,fulzmboul\.cmnﬁhn()l\'s*clcmcm.php‘?pll cid=235&pll id=286

4. Kanawmunkos H.IL. ['paduueckue MeTobl PEUICHHs 3a1a4 MO MOJCKYJSPHO-KMHETHUECKO
TCOpHH W TCPMOZMHAMHUKE MICAbHBIX ra30B [InexTponnbiil pecype] / H. 1. Kanawuunkos . B.
I1. Kpacun. - Mocksa: Jlanb, 2011. - 189 ¢. : . : 21 cm. - (YueOHUKM /15 BY30B : crieliaibHas
matepatypa). - bubnnorp.: c¢. 186-187. - ISBN 978-5-8114-1127-6. - Pexxum  nocryna:
hup:v'"/c.lanbool\'.comrr"hool\'x/cIcmcm.php‘?p]l cid=25&pll id=672

. Ancenbm AWM. OcHoBbI cTatneTHUecKOlH GU3MKK 1 TCPMOIMHAMMKY [ DNeKTPOHHBIA pecype]
yued. mocodue / A. V. AncenbMm. - Mocksa : Jlaub, 2007, - 423. [3] c. [3] c.: un. - (YueGHuKH
AU BY30BL CrielHanbHas  nnteparypa) (Kiaccuueckas yueGuas aureparypa 1o Qusuke)
(Jlysumme  knaccuueckue  yueGunin). - ISBNO78-5-8] 14-0756-9. - Pewxum gocryna:
hllp:""/'C.lanbook.co1n/h(mks/clcmcm.php‘.’pl1 cid=25&pll_id=692

6. Cusyxun JI.B. O6wmit kype Qpusnku: yueb. nocobue : st By30B i B S T./- M. : DUSMATJIUT.

1. 2: Tepmomuamuka 1 MostexyasipHas busuka. - 6-e u3a.. crep. - M.: ®UIMATIIUT. 2014. - 543

¢. I'pup MO PdD (30 »k3.) é

Pexomenoyeman aumepa mypa
I YueOHuK 10 MEAMUMHCKOR U OHOTOIHYECKOl (pusuke / A, H. Pemunsos. A. I'. Makcuna. A.

A oranenko. - 8-e u3., crep. - M. Hpoda. 2008. - 558 ¢. (1 9k3.)

Becrepkodpd X.. K. Bau Jlawm. TepmonnHamuka u perymsius NnpeBpateHui ¢BOOOHOM

YHEPrUH B OHocucTeMax.- M. Mup. 1992.-305¢. (1 3k3.)

3. Yanr P. ®usuueckas xumus ¢ MPHIOKCHUIMH K OMOJOrHYECKHM CHCTEMaM.-M.: Mup. 1980.
-660 ¢. (2 5Kk3.)

4. Dnconn k.. Fatppenn X. bruorepmonunamuka. Usyuenue PABHOBECHBIX OMOXMMHUYECKHUX
npoueccos.- M.: Mup. 1986.-221¢. (1 5Kk3.)

5. Cysnanes M. Il. Hauotexnomorus. OusnKo-XuMus HAHOKJIaCTEPOB, HAHOCTPYKTYp W
HaHomatepuanos - M.: KomKuura, 2006. — 589c¢. (3 7k3.)

to
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9. MatepuajibHO-TeXHHYECKOe 0DecredeHne THCUHIIHHbI
Jlekiunn - untatoTes B GONBIIMX  AyAMTOPUSX CTYAEHTAM HECKONBKHX HAMPABICHHH W
npoduiei. Ha nekuusx Mcnosib3yloTes pasinutbie HarsHble MOCOOMS: CXEeMbl. [1J1aKaThl. CTEHIbL.
Ha cemunapax ucnonb3yercs cripaBotiHas JuTeparypa 1o (pu3uKe, TepPMOAHHAMUKE, MaTeMaTHKe. a
TAKKE BbIYMCIHTEIbHAs TeXHUKA. [Ipn MoaroToBke K JEKLMsIM, CEMHHApaM M CaMOCTOSITEIbHOM
paboTe CTYACHTBI M10JIb3YIOTCSA JIMCIUICHHBIM KJIACCOM ISl BbIXOA B MIHTepHeT.

[Iporpamma cocrasiena B coorseretsin ¢ Tpeboanusmu GI'OC BO no nanpasienuo 11.03.04
(<3H€KTpOHI/IKa 1 HAHODJICKTPOHHUKa» C YYETOM l'lpO(l)IdIIGﬁ MOArOTOBKH <<MI/IKpO- H
HAHOZJIEKTPOHHUKA, JIHArHOCTHKA HAHO- U OMOMEIMIMHCKHIX cuCTeM», «DU3uKa U TEXHOJIOrHs
TBEPAOTEIBHBIX SJACKTPOHHBIX MHKPO- H HAHOCTPYKTYp». «lIpuOOpbI MUKPO- H HAHOIEKTPOHHUKH,
MCTO/Ibl H3MEPEHHUA MHUKPO- H HAHOCHUCTEM».

[Iporpamma paspaborana B 2011 r. (o106peHa Ha 3aceanum kadeapbl MeAHLHHCKOM
(usuku ot 16 pespanst 2011 r., nporokon Ne 9).
[Tporpamma axryamusuposana B 2016 1. (0100peHa Ha 3ace1anuy Kadeapbl MeIHIHHCKON

Gusukn o1 05.04.2016 r.. npoTokoa Ne9).
)
ABTOpPbBL: J1IOLEHT 7 JCE’/ ~ P.B. Cunuubina

JIOLEHT L'f&, AJl. Ycanos

3aB. Kadeapoi MeTMIMHCKON (PHU3HKH.
npogeccop

S 7” [‘l >—  A. B. Ckpunanb

Hekan dakyabreTa HAHO- U OMOMEMLIMHCKIX
TEXHOJIOTHH, Tpodeccop

%—_\

~ (C.b. Benur




