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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpto  M3ydeHMs  JUCHMIUIMHBL  SIBISETCS:  MOJYYEHHE  yYal[UMHCS
yIIyOJIEHHBIX 3HAHUHM MO TEIUIOBBIM 3¢ dekTaM (PU3HKO-XUMHUYECKUX MPOIECCOB H
DHEPTUM XUMHYECKOW CBS3M, YIYUYIINTh HABBIKM MPOCTEHIINX TEPMOXUMHUYECKIX
pacyeToB C HCIIOJb30BAHWEM CIIPABOYHBIX JAHHBIX IPU TEPMOJUHAMHUYECKOM
MOJIXOJI€ OINHMCAHUS B3aUMOJICHCTBUSA BELIECTB M WX (Da30BBIX MPEBPALICHHUSX, YTO
JIaCT BO3MOXKHOCTH II€JICHANIPABICHHO PETYJIHPOBATh MHOTHE TEXHOJOTHYECKUE
MPOIECCh, B TOM YHUCJIE TaKhe, KaK CO3J[aHWe HOBBIX MaTepUaIoB C 3aJaHHBIMU
CBOMCTBAMU.

1.2 3apauyu u3y4yeHUus AUCHUTIMHBI

3amauamMu Kypca sIBIASIOTCS:

. (dbopMUpOBaHUE TPEACTABICHUA O POJIU TEPMOXUMHUU B (U3UUYECKON
XUMUH;

. M3YUY€HHUE TEOPETUUYECKUX OCHOB TEPMOXUMUU;

. M3y4YeHHUE MPAKTUYECKUX aCIEKTOB TEPMOXUMUU;

. 3aKpEIUICHHE TOJYYEHHBIX TEOPETHYECKUX TMPEACTaBICHUA B

MpuMepax u 3ajadyax Mo JaHHOMY Kypcy.

1.3 IlepeyeHp NJIaHMPYeMbIX pPe3yJbTATOB OOy4YeHHMsl MO JAUCHHUILINHE
(Moay/110), COOTHECEHHBIX € IJIAHMPYeMbIMH Ppe3yJabTATaMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue NHOUKaTopa 3aI'I.I'IaHl/IpOBaHHbIe pe3ynbTtaTthbl o6yquM;| no ancuuninunHe
OOCTUXEHNA KoMneTeHUunn

IIK-1: Cnioco0eH BbIOMPATH U MCIO0Jb30BATHh TEXHUYECKHE CPeICTBA U METObI
HCNIBITAHUI IS pellieHUs MCCJIeI0BATeIbCKUX 3224 XHMUYeCKOoii HAaNPaBJIeHHOCTH,
MOCTABJICHHBIX CNENHAJINCTOM 00Jiee BHICOKOIH KBAJINPUKATMHI

ITK-1.3: BeiObupaer OCHOBHBIE METOJIbI U TPUOOPHI PUZNKO-XUMUIECKOTO U

TEXHHYECKHUE CPEJICTBA U TEPMOIMHAMUYICCKOTO aHATU30B

METO/JIbI UCTIBITaHMH (M3 HaOopa | BBIOMpPATh OCHOBHBIE METOABI M MPUOOPHI (PU3UKO-

UMEIOIITUXCS) TS PEIICHUS XUMHYECKOTO ¥ TEPMOTUHAMUYECKOTO aHATTH30B

MOCTAaBJICHHBIX 3a/1a4 OCHOBHBIMH METOJIaMH (DPU3UKO-XUMHYECKOTO U

WCCIIEIOBAHUI TEPMOJIMHAMUYECKOTO aHATM30B U HaBbIKaMU pabOTHI Ha
COOTBETCTBYIOIIUX MPUOOpax

IIK-4: Crioco0eH ncnoib30BaTh COBPEeMEHHbIE IKCIIEPUMEHTAJIbHbIE METOAbI 1JIs
YCTAHOBJIEHUS CTPYKTYPbI H HcceT0BaHUs PU3UMKO-XUMHYECKUX CBOMCTB
NOJIM(PYHKIMOHAIBHBIX MAaTEPHAJIOB 101 PYKOBOACTBOM CIIeIMATHUCTA (oJiee
BbICOKOH KBaJIMPUKAIUHN

TIK-4.1: 3HaeT 1 MOKET
MPUMEHSATH Ha TIPAKTUKE
COBPEMEHHbBIE
AKCTICPUMEHTATHHBIE METO/IBI
MOJIYYEHUS U YCTAHOBJICHUS
CTPYKTYPhI

oMU yHKITUOHATHHBIX
COECIUHEHUN

YK-1: CnocoleH ocyniecTBJIATH NOMCK, KPUTHYECKHIT aHAJIN3 U CUHTe3
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HH(pOpPMALMHU, IPUMEHATH CUCTEMHBIH MOAXO0/ ISl pellleHus] MOCTABJIEHHbIX 3a/1a4

VK-1.1: Ocy1iecTBisieT MOUCK,
aHanmM3 MHQpOpMaIUu a1
pelIeHNs TOCTABJICHHOM 3a1a4u

OCHOBHBIE 3-HbI (DU3NYECKON XUMUH, METOBI
MOJyYSHHS U U3YUYeHUS PUBNKO-XUMHUYECKUX CBOUCTB
BEIIIECTB

MIpOBOAWUTDL aHAIN3 OCTAaBJICHHOU 3ada4u, BBIJACIATH
OCHOBHBIC ATaITbl Pa0OTHI

METO[aMH aHAIN3a HAyYHOU WH(pOpMaIH

VK-1.2: Ocymectpusier
KPUTHYECKHUM aHAIIN3 U CHHTE3
uHGOPMAINH [T PEIICHUS
MMOCTaBJICHHOM 3a1auH

TEOPETUYECKHE OCHOBBI (PU3.XUMHUH U TEPMOXHUMUU
BBIJICIIATh M CHCTEMAaTH3HPOBATh HEOOXOUMYIO
Hay4HYI0 HH(pOpMAIUIO

HaBBIKAMU MHTEPIIPETAIIMN ¥ CUCTEMAaTH3aI[MH HayYHOU
uHpopMaIu

1.4 Oco0eHHOCTH peaiM3alMu U CIUILTHHBI
S3pIk peanmn3auuu JUCUUILIMHBL: Pycckuu.

Jucuurninuna (Moyib) peanusyercs 6e3 npumenenust 30 u [JOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 1,33 (48)
npemnoaaBaTeseM:
3aHATUA JIEKIIMOHHOTIO TUIIA 0,67 (24)
MIPAKTUYECKUE 3aHATHS 0,67 (24)
CamocrosiTesqbHas padora 0,67 (24)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTUA
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
n/m Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3UO0C
1. TeopeTnyeckue acneKTbl TEPMOXUMHH

1. Paznen 1.BBenenue
Tema 1. IIpenmer u 3amauu Kypca
Tepmoxumus Kak pazaen Gu3nIecKol XUuMUHU. 3a1adu 2
tepMoxuMuH. [1yTH UCTIONB30BaHMS TEPMOXUMUYECKUX
JTAHHBIX.
2. Paznen 2. OCHOBHBIE NOHSTHS U 3aKOHBI TEPMOXUMHHU
Tema 2.DHepreTrka XUMUYECKUX PEaKIU
TennoBoii 3 PeKT XUMUIECKOM
peakuuu. TepMoXUMHUUECKUE YpaBHEHUSI 1 0003HAYCHMUSI. 3
Tema 3. OCHOBHOM 3aKOH TEPMOXUMHUU.
3akoH ['ecca. CootHomenue mexy QVuQp. Cnencraus us
3akoHa ['ecca u Ux npuMeHeHue




3. Paznen 3. TertoBbie 3 hekThl GU3NKO-XUMHUIECKUX
IIPOLIECCOB

Tewma 4. TerutoBbie 3¢ heKTH 1 METOBI UX pacueTa
TermnoTel cropaHusi XUMUYECKUX COCTMHEHUM.
CrannapTHble TEIUIOTHI 00Pa30BaHUS XUMHUECKUX
coenuHeHuil. Meron dasHca oNpeeseHys TEIIOT
00pa3oBaHMsI OPTaHUYECKUX COCTUHEHUN. ATOMapHbIE
TEIUIOTHI 00PA30BaHMSI XUMUYECKUX COCTMHEHUH.
AJIUTUBHBIE METObI pacyeTa TEeIIOT 00pa30BaHUs U
cropaHus. Merozsl pacyera apameTpoB peaKLui
OpraHWYECKHUX BEIECTB. MeTo1bl CPABHUTEIBLHOTO pacyeTa.
IIpocteie annutuBHBIE MeTOABI. MeToa TareBckoro s
yraeBoaoponoB. Cucrema nnkpementoB Ceiidepa u
Cmonenckoro. Meroa I'punmmibica u Poccunn. Tennotst
pacTBOpPEHUs U CMEIIeHNs. TerIoThl U SHEPTUU
conpBaranuu (ruaparanuu). TermnoTel ancopOruu. TermioTs
(a30BbIX MEPEXOJIOB.

4. Paznen 4. Bnustnue Temneparypbl Ha TEII0BbIe A PEeKThI
Tema 5. TerutoeMkocCThb

[Tonsitue TeroeMKocTH. TemI0eMKOCTh PU MOCTOSTHHOM
naBieHuu u oobeme. CpelHss U HCTHHHAS TEIUIOEMKOCTH.
Tema 6. 3aBUCUMOCTH TEIIOBBIX 3P(HEKTOB OT
TEMIEPATYPhI

3akon Kupxroda. luddepennmansuas popma 3akoHa
Kupxroga. Ypasuenus Kupxrodda. Bermonaumocts 3akoHa
Kupxroda. Unarerpuposanue ypapaeHuit Kupxroddda.
[Ipumenenue 3axona Kupxrogoa




5. Pazzmen 5.PacueT TeIoeMKOCTH

Tema 7. TenmoeMKOCTh T'a30B

PacueT TemmoeMKoCTH Ta30B 10 KJIaCCHYECKOM
KMHETUYECKON TEOpUH. PacueT TemnoeMKOCTH ra3oB 10
KBaHTOBOM TEOPHH.

Tema 8. Tem10eMKOCTb TBEPABIX TET

PacyeT TeniaoeMKOCTH KPUCTAUIMYECKUX TBEPIBIX TEJ 1O
KJIACCHUYECKON U KBAaHTOBOW TEOPHUSIM.

6. Paznen6.OHeprust XUMHUYECKOM CBSI3H

Tema 9. Xumnueckas cBs3b

[Nonsarue xummuueckoii cBszu.Kiaccuduxarust XuMuaeckux
cBa3ed. CpenHsis U MCTUHHAS SHEPIUsl XUMUUYECKOU CBSI3U.
Tema 10. Meroab! pacuera SHEPIUM XUMHUYECKOH CBSI3U
I'mnoTe3a PasiHca pacyeTa SHEPTrUU XUMUYECKUN CBSI3EH
MHOT0aTOMHBIX MOJIEKYJI (IIPABUJIO aJAUTUBHOCTH).
OTKJIOHEHUS OT MpaBujla aJIMTUBHOCTH (COTPSIKEHHE).
Tema 11. DHEprun KpUCTAUIMYECKUX PELIETOK

DHeprusi KpUCTALIMYECKOM HOHHOM PEUIETKU U METOIbI €&
pacuera. TermnoTei00pa3oBaHus U Pa3pyIICHUS PEIICTKH.
[uxn bopua — ['abepa. DHEpTUs KPUCTALTHIECKON
MOJIEKYJISIPHOM pemeTKu. TerioTsl 00pa3oBaHus 1
paspyLIeHUsI MOJIEKYJIIPHOMN PEIETKH.

7.1 BBenenue 3aggarue 1. Mecto
TEPMOXUMHUH B (PU3UIECKON XUMUU

3amaun COBPEMEHHON TEPMOXUMHUHU U OCHOBHBIE
HalpaBJICHUs €€ Pa3BUTHSL.




8. 20CHOBHBIEC MOHATHSA M 3aKOHBI TEPMOXHUMHH

3aHsATHE 2. DHEPreTHKa XMMUUECKUX peaKuil
Teopernueckue MpeaCTaBICHHS O TEIJIOBBIX (P deKTax
(bU3MKO-XUMHUYECKUX MPOIIeCcCOB. Pemenue 3ana4 mo
OTIpe/ICNICHUIO TETUIOBBIX Y3PPEKTOB XUMUUECKUX PeaKLIUi
3ansTue 3. OCHOBHOM 3aKOH TEPMOXHUMUU

3aKOoHBI TEPMOJIMHAMUKH U 3aKOH [ecca. AHau3
MPUMEPOB U PEIICHUE 33/1a4 110 UCII0JIb30BAHUIO 3aKOHA
I'ecca u ciencTBui U3 HETO.

9.3 Tennossie 3¢ PeKTh PUZNKO-XUMHUUECKHUX
IIPOLIECCOB 3anstue 4. Pacuer TeruoBbIX 3¢ (eKToB
MIPOLIECCOB PACTBOPEHHUS U CMEILICHUS.

0O0630p METOI0B O OMpeAETICHUS TETIOBBIX AIPPEKTOB U
pelie-Hue 3a1ad. Sagarue 5. Pacuer
TETUTOBBIX A(PPEKTOB MPOIIECCOB COJILBATALINY.

0O0630p METOIOB OMpeIeICHHS TEIUIOBBIX 3(PPEKTOB 1
peleHue 3anay.

3ansatue 6. Pacdet TemmoBbix 3¢ pexToB mpoieccoB
ancopOmuu 1 (ha3oBBIX MEPEXOA0B MEPBOTO POA.

0O0630p METOIOB OMpeIeeHHS TETUIOBBIX 3(PPEKTOB 1
peleHue 3aiay.

TU. & BITHUC TEMITCParyphl Ha TCIDTOBEIC
3¢ ekt 3austue 7. O0mue cBeACHUS O
TETUTOEMKOCTH

Ou3nUeCcKuil CMBICI TEIIOEMKOCTH. Pa3nuuHbie BUABI
TETUTO-eMKOCTH M CBSI3b MEXTy HUMU. Penrenue 3amaq o
pacueTy TEeIUIOEMKOCTEH.

3anstue 8. JuddepennmanbHas U MHTErpanbHas Gopmbl
3akoHa Kupxrogga

CBSI3b TEIUIOEMKOCTH C TEPMOJUHAMHYECKUMH
HNOTEHIMATaMU. PacueT sHTanbnuu npoueccoB npu

NARTTIAUHNEIY TEOMITANATVUNAY




11.5  Pacuer TemnoeMkocTu 3ansTue 9 .
TennoeMKoCTs ra3os.

Pemenne 3anad mo onpeneneHuio TeMI0EMKOCTH Ta30B ¢
UCTIOJIb30BaHHEM (POPMYJT KJIACCHUECKOM M KBaHTOBOM
TEOPUH.

3ansatuelO . TernnoeMKoCTh TBEPABIX TEI.

Pemenne 3anad mo onpeneneHnio TeMI0EMKOCTH TBEPABIX
TEJI C UCTIONIb30BaHNeM (hopMyIT Teopuil DiHIITEHA U

Jebast.

12. 6  DHeprus XUMUYECKOU CBS3U 3aHsTHE
11. Buasl XUMHUYECKOI CBSI3H.

Knaccudukarus XuMuyeckux cBsizeil. AHaINU3 POYHOCTU
XUMHYECKHUX CBS3EH.

3anstue 12.Pacuer sHepruu XMMHUYECKUN CBSI3€i1 MHOTO-
aTOMHBIX MOJIEKYJ (MPaBWIIO aITUTUBHOCTH).

[ToHsiTHE U OlleHKa CpeIHEe HICTUHHOM SHEPIUIl CBA3U —

pemienue 3anad. OneHka sHepruii cBss3u no metony PasHca.

3anstue 13.OHeprusi KpUCTAUIMYECKOU PELICTKH.

OrneHKa SHEPrUH U TEIUIOTHl 00Pa30BaHHU MOHHBIX KPUCTAT
-JINYECKUX PEIIETOK M0 MOJICTbHBIM YPaBHEHUSIM U T10
uukiy bopna-I'abepa— pemenue 3anad.

OneHka SHEepruy U TEIUIOThl 00pa30BaHMs MOJIEKYISIPHBIX
KPUCTANINYECKUX PEIIETOK — PEIICHUE 3a1au.

13. [IpopaboTka JIEKIMOHHOTO Marepuana
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14. CamoCTOSITENBHOE U3YUYEHHUE OTIICIBHBIX TEM
JUCUUILIUH. J{J15 caMOCTOSATEIbHOTO U3yUYE€HHS BBIHOCATCS
caenytomue tembl:  1.Paznen 3.Tema 4 - Meroas! pacueta
[1apaMEeTPOB PEAKIUI OPraHUYECKUX BEEeCTB. MeTobl
CpaBHUTENBHOTO pacueTa. [IpocThie aiIuTUBHBIE METOIBI.
Cucrema unkpementoB Ceiipepa u Cmonenckoro. Meron
I'puHmmnbaca u Poccunm.

2. [IpakTHYeCKHE ACNEKThl TEPMOXUMHH

1. Paznen 7.9kcniepuMeHTaIbHAS TEPMOXUMUS
Tema 12. 3anaun 3KCIEpUMEHTATIbHOW TEPMOXUMHHU
[TpenMeT 3KCIEpUMEHTAIbHOM TEPMOXUMHUH.
TepMOXUMHUYECKU IKCIEPUMEHT. DKCIIEPUMEHTATbHbBIE
METO/Ibl TEPMOXUMHUH.
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2. Paznen 8. Temneparypa u €€ usMepeHue

Tema 13. Temneparypa.

Hynesoii 3akoH TepmoanHamMuky. [loHsiTe Temneparypsl.
ITocTpoeHue TeMneparypHOi WIKaIbl. Y CJIOBHAA U
TepMoinHaMuueckas Temneparypsl. [lkansr KenpBuHa u
Henbcusa. Peanuszanus TepMOAMHAMUYECKON TEMIIEPATYPBL.
I'a30BBIE TEpMOMETPBI. MEXMyHApOAHAA TEMIIEpaTypHas
HIKaja.

Tema 14. )KuakocTHble TEPMOMETPHI.

PryTHBIN TEpMOMETD. UyBCTBUTENBHOCTh U TEPMUYECKASL
MHEPTHOCTh PTYTHBIX TEPMOMETPOB.HErmocTostHCTBO
HYJIEBOM TOYKHU PTYTHOrO TepMoMerpa. Ilonpasku
MIOKa3aHUsIM PTYTHOTO TEPMOMETpA.

Tema 15. TepmoMeTpsl CONPOTUBIICHUS.

OcHOBHBIE onpeesieHusl U KOHCTpyKuus. Tepmudeckas
MHEPTHOCTb TepMOMeETpaconpoTusieHus. [lorpemnocts
MHEPTHOCTH TepMoMeTpaconpoTusieHus.smepenue
COINPOTHUBIIEHUS TEP-MOMETpA: METOJI KOMIIEHCALIMU, METO/L
MocTa. TepMHUCTOpHI.

Tema 16. TepModII€MEHTHI.

Tepmonapsl. TepmonnexkTpuueckue spiaeHus. OcoOeHHOCTH
TEPMODJIEKTPUUECKUX Lieneil. BeiOop TepMoanekTpoI0B.
Hanbosnee pacnpocTpaneHHbIE HU3KOTEMIIEPATypHBIE U
BBICOKOTEMIIEpATYpHBbIE TepMonapsl.Mi3MepeHne Tepmo—
3.]1.C ¥ pacyeT TeMIIeparyphl.

Tema 17. OnTHueckne METObI U3MEPEHUS TEMIIEPATYPHI.
[TnpomeTpsl.
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3. Paznen 9.Kanopumerpus

Tema 18. Kanopumetpsl

Enunuipl usmepenus sneprun. Kamopumerpsl u ux
kiaccudukarys. [pagynpoBka KanopuMeTpOB.
[TocnenoBarenbHOCTh KATOPUMETPUUECKOTO HKCIIEPUMEHTA.
Nzotepmuueckue kanopumeTpsl. Auddepenunanbasie
CKaHHPYIOIINE KaTOpUMETphl. TermnonpoBoasiiie
KaTOPUMETPBHI.

Tema 19.MeTobl U3MEPEHUS] TEPMOXUMUYECKUX BEJTUYMH.
MeToab! U3MEpEHHs TETNIOEMKOCTH (METO/
HEIOCPEJICTBEHHOTO HAarpeBa, MeTo/ Kajopudepa. METoA
CMEILEHHSI, UMITYJIbCHBINA MeTox).MI3Mepenne TemioeMKOCTH
¢ momMomblo (G hepeHITUATBHBIX CKAHUPYIOITUX
KaTOpUMETPOB. 3MepeHne TermI0eMKOCTH METOIOM
annadbaTUIECcKOTO CHKaTusl (PaCIIMPEHUs) UM U3MEPEHUEM
CKOpPOCTH paclpoCTpaHeHus 3ByKa. Vi3aMepeHue TeroT
cropanusi. I3smepeHue TeroThl MiaBjieHus (METOA
HEMOCPECTBEHHOTO HarpeBa, METO] CMEIICHUS ).
W3mepenue TeroTsl napoodpazoBanus (METO ] BBOJA
TEIUIOTBI, METO] CMEIIEHUS, METOJ] IPOTOKA).

4.8 Temmeparypa u e€ uzMepeHue 3ansartue

14. Temneparypa.

Beenenue u ananus noustus remneparypsl. [loctpoenue
TEMIIepaTypHBIX HIKaI. Penenue 3an1a4 Ha oCTpoeHUe
HIKaJT TEMIIEPaTyphl.

3anstue 15.1M3mepenue temMneparypsl.

AHanu3 METO/I0B U3MEPEHHUS TeMIepaTyphl. Pemienne 3anau
Ha OIpe/IeJIEHNE NTapaMeTPOB PA3IMYHbBIX TEPMOMETPOB.
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5.9 Kanopumerpusa 3anarue 16.Kanopumerpsi.
Tuns! katopuMeTpoB. KOHCTPYKIIMHN KaJTOPUMETPOB.
AHamm3 JOCTOMHCTB U HEAOCTAaTKOB KUTOPUMETPOB Pa3HbIX
THUIIOB.

3ansatue 17.PaboTa ¢ kamopumeTpamu.
I'panynposka.lloryueHre KpuBbIX KaTOPUMETPUIECKOTO
OIbITAa U X AQHAIN3.

3anstue 18.IlonydeHne TEpMOXUMUYECKUX JTaHHBIX.
AHaim3 METOI0B U3MEPEHHUS TEIUIOEMKOCTH. AHAIN3
METO0B U3MEpPEHHs TEIUIOBBIX 3 (eKToB (pr3uko-
XMMHYECKHX IIPOLIECCOB.

6. [IpopaboTka JIEKIIMOHHOTO MaTepHraia

7. CaMOCTOSITENIbHOE U3YUYEHHE OTAEIbHBIX TEM
JUCLUILINH. [[7151 caMOCTOSATENBHOTO U3YUYEHHSI BBIHOCSTCS
caenytomue Temel: 2. Paznen 8. Tema 17. Ontuueckue
METO/Ibl U3MEPEHUS TEMIIEPATYPHI.

3. Paznen 9. Tema 18 - 3mepeHue TEIOT CropaHus.
N3mepenue TemioTs MIaBieHus (METO
HEMOCPEJICTBEHHOTO HAarpeBa, METO ] CMEIICHHUS).
W3mepenue TernoTsl napooOpazoBanus (METO1 BBOJIA
TEIUIOThI, METOJ] CMEILIEHUS, METO IPOTOKA).

8. Hanmucanue, oopmiienue u 3ammra pedepara.

9. I[MoAroToBKa K UTOTOBOM 3a4€THOU paboTe

10. 3ager mpoBoAMTCS B YCTHOH popme, 3a4eT
BBICTABIISICTCS TIPU HATMYHMH 3alIUIICHHOTO pedepara n
YJIOBJIETBOPUTEIHHOTO OTBETA HA JBA KOHTPOJIBHBIX
BOIIpOCA.

Bcero

24

24

24
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4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

Muxarnes [O. I'. Begenue B Tepmoxumuto: yueb. mocooue(KpacHosipek:
CoY).

Hamackun b. b., [letpwmit O. A., Hupnuna I'. A. Dnextpoxumus: yaeOHOe
nocobue mo HanpasieHuto noaArotoBku "Xumus'"(Cankr-IlerepOypr: Jlansb).
Mopauesckunt A. 1., @upcosa E. I. ®usnueckas xumus. TepmoanHamuka
XUMUYECKUX peakiuii: yueoHoe mocooue(Cankr-IlerepOypr: Jlansb).
Antponos JI. ., ITonnasckas M. TeopeTnueckas 3IeKTPOXUMUS: YUEOHUK
JUISL CTYAGHTOB XMMHYECKUX U XUMHUKO-TEXHOJIOTUYECKUX CIIELIUATBHOCTEN
BbICIINX yueOHbIX 3aBeieHni(MockBa: Briciias mkona).

Kapanetssaig M. X. XuMudeckas TepMOAMHAMUKA: y4ueO. mocodue s
CTYJCHTOB XUM. crietl. By30B(MockBa: XuMus).

Kupees B.A. MeToapl NPakTHYECKUX PAacy€TOB B TEPMOJUHAMUKE
xuMudeckux peakiuii(MockBa: Xumus).

Konecos B. I1. OcHOBBI TepMOXUMHU: yUEOHHK ISl CTYIEHTOB IO
Harpa,JieHHI0 U crienuanbHocTH "Xumuda"(Mocksa: MI'Y um. M. B.
JlomoHOCOBA).

Oununmnos C. U., Apcentses 1. I1., AxosneB B. B., Kpamennnuukos M. I
PU3NKO-XUMHUYECKHE METOABI UCCIIEOBAaHNUSI METALTYPIrHUECKUX IIPOLECCOB!
yue0. mocobue st By3oB(MockBa: Metamtyprus).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoOCTpaHsieMoe MPOrpaMMHOe

obecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOACTBA (IPOorpaMMHoOe
obecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLEH3UI0, a TAK:Ke CBOOOIHO
DACIDOCTDAHAEMOE MDOrDAMMHOE od0ecredeHme):

NNk =

Microsoft Vista Business
Microsoft Office Word 2007
Adobe Reader 7.0

Microsoft PowerPoint 2007
Microsoft Office Excel 2007

4.3 UnTepHeT-pecypchl, BKIKWYAsA NMpodecCHoOHATbHbIEe 0a3bl TaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:

Hayunasa Onexkrponnas bubnuoreka e-LIBRARY.RU. ITonHoTekcToBas
koJuiekius «Poccuiickue akaneMudeckre KypHaibl on-line» (M31arenbcTBO
«Hayxkay) Britogaet 139 sxypHanoB. 3akI0YEHO JTUIIEH3MOHHOE COTJIAIlICHHE
(o Hos16pst 2021 1.) 00 UCTIOAB30BAHUH PECYPCOB CO CBOOOIHBIM JTOCTYTIOM C
KOMITbIOTEPOB YHUBEPCUTETCKOM ceTh.- Pexxum noctyna: http://elibrary.ru/.

Nature Publishing Group — rogoBas nojamnucka Ha HayYHbIE SJIEKTPOHHBIE
xKypHae! n3aarenscTBa Nature Publishing Group: Nature Materials, Nature
Nanotechnology. — Pexxum noctyma: http://www.nature.com.
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3. EBSCO Journals (kommanus EBSCO Publishing) — anexkTpoHHBIC KypHATIBI.
Bcero 6onee 7000 HazBaHUii KYpPHAIOB, 3,5 THICAYH PELICH3UPYEMBIX
KypHanoB. — Pexxum noctyna: http://search.ebscohost.com

4. Cambridge University Press - 1ocTymn K TEKyIIHM BBIITYCKaM >KyPHAIOB
uznarenscTB Cambridge University Press (¢ 1996-2015 tr) . — Pexxum
noctymna: http://www.journals.cambridge.org

5. 5.Royal Society of Chemistry - >kypHaJIbl OTKPBITOTO JOCTYTIA. - Pesxum
nocryna: http://pubs.rsc.org.

6.  6.Elsevier - noctyn k Freedom Collection uznarensctBa Elsevier. B kommiekt
noanucku Freedom Collection nzmarensctBa Elsevier BXoaST 37eKTpOHHBIE
Hay4YHbIE TTOJIHOTEKCTOBBIC KYPHAIBI 110 BCEM 00JIaCTSIM HAYKH, TEXHUKH,
MEJIMIIUHBI, pa3MeleHHbIe Ha Tiardopme ScienceDirect, (23 mpeameTHbIe
KoJUIeKIIMK ), oxBar 6osiee 1900 naszBanuii sxypHaio. Apxus 2010-2014 rr. -
Pexxum noctyna: http://www.sciencedirect.com

7. DJNeKTPOHHAs XMMUYECKas SHIIUKIIONEIUs — OH-JIaiH. -Pexxum nocryna:
http://www.xumuk.ru/encyklopedia/.

8. baza nannbix repmoaunamuyeckux Bennuud UBTAHTEPMO - Pexum
noctymna: http:// www.chem.msu.su/rus/handbook/ivtan/

S ®oHa OLEHOYHBIX CPEICTB

OlLieHOYHBIE CPEJICTBA HAXOMATCS B MPUJIOKEHUH K PabOYMM IporpaMmam
JUCIIUIUINH.

6 MartepuajbHO-TeXHHYeCKasi 0a3a, He00X0AMMAsA [IJIsl OCYLIeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHEe (MOLYJII0)

Texuuueckue cpencTBa 00ydeHus (MyJIbTUMEANUHBIN TPOEKTOP, MHTEPAKTUBHAS
nocka, [IDBM).
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