MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuaibHocTh: 14.03.01 AnepHas 3HepreTuka u Temjiogpu3nka
HaumeHnoBanune o6pa3oBaTebHOIl mporpamMmel: Temnopusuka
YpoBeHb 00pazoBaHus: Bbicliee o0pa3oBaHue - fakajlaBpuar

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OKCIHEPUMEHTAJIBHOE UCCJIEJOBAHHUE CBOUCTB BELHIECTB

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX 0T HOLIEHUH

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

6 cemectp - 28 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

6 cemecTp - 28 yaca;

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

6 cemecTp - 87,7 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHnas padora

IlepexpecTHbIii on1poc
JlaGopaTopHasi pabora
IKCNepuMeHT

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

6 cemectp - 0,3 yaca;

Mocksa 2026
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

ILeab ocBoeHHMsI JMCHMINIMHBI. H3Y4YE€HHE METOAOB TEIUIOQU3NYECKOTO HKCIEPUMEHTa, HX
0COOEHHOCTEHN U MPAKTUUECKOIO IPUMEHEHHUS.

3agauM JUCHMIIUHBI

- 03HAKOMJICHHE C OCHOBHBIMH METOJIaMH TEIUIO(PU3NIECKOTO SKCIIEPUMEHTA; ONpEIeIIeHNE

11eJ1eCO00Pa3HOCTH UCIOIb30BAHUS METO/1a T'PAHML] €r0 IPUMEHUMOCTH I10 JaBJICHUIO U TeMIepaType;
U3y4eHHE BO3MOKHOCTH U 0COOEHHOCTEH METOa; OIICHKA HEOIPECIIEHHOCTH PEe3yIbTaTOB U
HE00XO0IMMOCTH BHECEHUS MOIPABOK; IPUOOPETEHHE IPAKTUUYECKUX HABBIKOB IIPOBEICHUS
HKCIIEPUMEHTA U MOJTyYSHHS JOCTOBEPHBIX PE3YJIbTATOB; OBJIAZICHUE CIIOCOOaMU 00pabOTKU U
IPECTaBICHUS PE3YIbTaTOB HKCIEPUMEHTA. .

®opmupyembie y 00y4aronierocs KOMNneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIeTeHIIHH HHIUKATOPA 0CTHKEHHSI
KOMITETeHIIH
PIIK-1 Crocoben k N J1-2prik-1 OG0OCHOBBIBaeT 3HaTh.
[IPOBEICHHIO METOJIHKY HCCIICIOBAHHS - 0COOEHHOCTH U BO3MOKHOCTHU METO/1,
71a00paTOPHOTO U TEIIOPU3UIECKUX CBOMCTB I'PaHUIIBI €ro NPUMEHUMOCTH;.
YUCJICHHOTO BEII[ECTB
TerI0(hU3NIEeCKOro

IKCIIEPUMEHTA, K
IIPOCKTUPOBAHHIO U
KOHCTPYHUPOBAHUIO C 3TOU
IEJTBI0 COOTBETCTBYHOIIUX
IKCIIEPUMEHTATBHBIX
CTEHJIOB, K 00paboTKe
OIIBITHBIX TAHHBIX

PIIK-1 CnocoGeH k N T-3prk-1 CiocobeH K 3HATh:
IPOBEICHHIO OpraHu3aLuy JabopaTtopHoro | - OCHOBHBIC pUOOPBI M BOBMOKHOCTH HX
1a00paTOPHOTO U DKCIIEPUMEHTa U 00paboTKe MPUMCHCHHS;

YHCIIEHHOTO TTOJTYYEHHBIX - c1ocoObl 00pabOTKU Pe3yIbTATOB
TerI0(hU3NIEeCKOro OKCIEPUMEHTAIBHBIX JaHHBIX | OKCICPHMCHTA 1 pacucTa

DKCIIEPUMEHTA, K HEOTpPeAeIEeHHOCTH. .

IPOEKTUPOBAHUIO U
KOHCTPYHUPOBAHUIO C 3TOU
IIETTbI0 COOTBETCTBYIOIINX
OKCIICPUMCHTAJIbHBIX
CTEHJIOB, K 00paboTKe
OIIBITHBIX JaHHBIX

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuunimHa OTHOCHUTCS K OCHOBHOWM Tpod)ecCHOHAmbHOW 00pa3oBaTeNbHOM  IMporpaMMe
Tennodusuka (manee — OIIOIl), nanpamnenuss mnoarotoBku 14.03.01 Snepnas sHepreTMka u
Terio(usnka, ypoBeHb 00pa3oBaHUs: BICIIee 00pa3oBaHue - OakanaBpHar.

TpeGoBaHMs K BXOIHBIM 3HAHHUSAM U YMECHHSIM:

- 3HaTh (PU3HKY, ANEKTPOTEXHUKY, TEPMOJUHAMUKY, IPUOOPHI M 000PYIOBaHUE JIJIsl TPOBEACHUS
(U3UIECKOTO IKCIIEPUMEHTA, METOJIBI M CTIOCOOBI U3MEPEHUS TEMIIEPATYPHI, JAaBICHHUS, pacxoa
JKUJIKOCTH, OCHOBBI BAKYYMHOM TEXHUKHU




- YMETh POBOJMTD J1a00OPATOPHBIN AKCIIEPUMEHT 00pabaThIBATh €0 PEe3yIbTAThI
- YMETh PACCUUTHIBATH HEONIPEICIICHHOCTh PE3yIbTaTOB H3MEPEHUH

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUH JTUCHIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pasnensr/TeMsl

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

m
o= | =
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 METOBI UCCIIEIOBAaHUS 36 6 8 12 - - - - - - 16 - Ilooz0mogka K nabopamopHoii padome:
TEPMHUUYECKHX CBOWCTB W3y4yeHue JOTOIHUTENFHOTO MaTepHaa 1o
BEILECTB paszeny "MeTobl HCCIeI0BAHUS TEPMUIECKUX
1.1 BBenenue; MeTOIbI 12 2 6 - - - - - - 4 - CBOICTB BEIIECTB" U 03HAKOMIIEHHE C
3KCIIEPUMEHTAIILHOTO onucaHueM JlaboparopHbiK pabot Nel u No2
U3Y4EHHUs IIJIOTHOCTH (KM-4 u KM-5)
TBEPIBIX TEJ Iloozomosxa Kk kKonmpoavHoil pabome: B
1.2 3aBHCHUMOCTh 6 2 - - - - - - - 4 - paMKax U3ydeHHs1 MaTepHana pasjaena
IUIOTHOCTH TBEPJIBIX HEOOXOANMO YMETh OTBETUTD Ha IpeyIaraeMble
TEJI OT TeMIIEPATYPHI BOIIPOCHI U MOAroToBUTHCS K KM-1
1.3 METO/IBI OIIPENEIIEHNS 12 2 6 - - - - - - 4 - H3zyuenue mamepuanoge numepamypnsix
TUIOTHOCTH JKUJIKOCTEH UCIOYHUKOB:
1.4 METOBI ONPEICTICHHS 6 2 - - - - - - - 4 - [1], 5-39
TUIOTHOCTH Ta30B U [:5]2]71 37'21
apoB 4
2 METOJIBI UCCIIETOBAHUS 12 4 - - - - - - - 8 - Tloozomoexa Kk mexkyuwemy Konmpoai: B
(a3oBoro paBHOBeCHs pamMkax pedepaTUBHOM YacTH CTYACHTY
2.1 METOJ OTIPE/ICTICHUS 6 2 - - - - - - - 4 - HE0OXO0IUM MPOBECTH 0030p JIUTEPATYPHBIX
KPUBOH IIABICHUS HCTOYHHKOB I10 BBIOPAHHOU TeMe, KOMILIEKCHO
2.2 METOJIbI OTIPE/ICIICHHUS 6 2 - - - - - - - 4 - M3YYHUTh BOMPOCKHI B COOTBETCTBUU C TEMOH H
KpUBOM KUTIEHUSA MOArOTOBUTHECSA K KM-2
H3yuenue mamepuanos 1umepanmypHsix
UCHIOUHUKOB:
[1], 49-64
3 METO/Ibl OIIPEIEIICHHUS 37 7 4 - - - - - - 26 - Ilodzomoeka pepepama: B pamkax 3agaHus Ha
KaJOpUYECKHX CBOICTB CaMOoCTOATENbHYIO padoTy "OnmnoneHT"
BEILECTB 11o7100paTh Hay4YHYIO CTaThio (aBTOpEdepar,
3.1 KaJOpUMETpUs 3 2 - - - - - - - 1 - JIICCEPTALHIO), TOIPOOHO 03HAKOMHTHCS C
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3.2 METO/IbI OIIPEICIICHUS 5 2 - - 3 - MPOBEICHUECM PEATHHOTO TEIUIO(U3UUECKOTO
SHTAJBINH U HKCIIEPUMEHTA U MOJTOTOBUTHCS K 3aIIUTE
TEIUI0EMKOCTH TBEPBIX pedepara KM-8
TEl Ilo020moeKka K KOHMPOIbHOU padome:
3.3 METOZBI ONPEICTICHHS 6 2 - - 4 - IToBTOpEHHNE MaTepuana no pa3aeiy "MeTOIbI
TEIUIOEMKOCTH OTIpe/IeIICHHUS KAIOPUIECKUX CBOMCTB BEIIECTB",
JKUAKOCTEH U ra3oB moaroroBka k KM-2
3.4 MOJITOTOBKa pedepara 23 1 4 - 18 - Hzyuenue mamepuanog 1umepamypHsix
10 BEIOPAHHOM TeMe UCHOYHUKOB:
3a7aHus "ONIoOHEHT" B [1], 65-82
paMKax KOHTPOJIBHOTO
Mmepomnpusitus KM-8
4 METOBI ONpeeIeHUs 32 8 12 - 12 - Iloozomogka k 1abopamopnoit pabome:
MIEPEHOCHBIX CBOMCTB Nzyyenne onucanuii 1a60paTopHbIX paboT Ne3
BEILECTB u Ne4 u marepuana nekuuit. [TonrotoBka
4.1 METOJIbI OTIPEICIICHHUS 16 4 6 - 6 - OTYETORB O IPOBEIICHHUH JTA00OPATOPHBIX PadboT,
BSI3KOCTH JKUJIKOCTEH U 3aiura Jabopatopubix pabot (KM-6 u KM-7)
ra3oB H3yuenue mamepuanog iumepamypnolx
4.2 METOJIBI ONPECTICHHUS 16 4 6 - 6 - UCHOYHUKOB:
TEIUIONPOBOIHOCTH [1], 83-123
[2], 9-26
5 METOJIBI 9 1 - - 8 - CamocmosamensbHnoe usyuenue
AKCIEPUMEHTAITBHOTO meopemuueckozo mamepuana: B pamkax
OTIpe/ICTICHUS 3aJJaHus Ha CAMOCTOATENEHYIO paboTy H3Y4IHUTh
MOBEPXHOCTHOTO JUTEpATypy U MOAroToBUTHCs K KM-3.
HATSDKCHUS U KPAeBBIX
YIJIOB CMayMBaHUsI
5.1 METOJ KallWIISIPHOTO 5 1 - - 4 -
IO THSITHS KHUKOCTH
5.2 METO/]T B3BEIINBAHUS 2 - - - 2 -
KareJsb
5.3 | Mero/pl OTphIBA KOJIbIIA 2 - - - 2 -
U BBITATHBAHUS
TUTACTUHBI
3auer ¢ OLUEHKOMI 18.00 - - 0.3 - 17.70
Bcero 3a cemecTp 144.00 28 28 0.3 70 17.70
Hroro 3a cemecTp 144.00 28 28 0.3 87.70




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; MKKII — nunauBuyanbHble KOHCYIBTAIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpyrimnoBsie KOHCYIbTaMU 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. MmemoOvl ucciedo8anus mepmMuyeckux C60UCME 8eUlecme

1.1. BBC,I[CHI/IC; MCTOABI OKCIICPUMEHTAJIBHOI'O U3YUYCHUS IINIOTHOCTH TBépI[BIX TCII
MCTOJ TUAPOCTATUYCCKOI'O B3BCIIMBAHMA, TOI'PCIIHOCTE MCTOAA, 00J1acTh MMPUMCHCHUA; MCTO
C UCITIOJIB30BAHUEM ITMKHOMETpPA, METO .HepMaHTOBa.

1.2. 3aBUCUMOCTb IUIOTHOCTHU TBEPJBIX TEJI OT TEMIIEPATYPHI
KO3 UIMEHTH! TUHEHHOTO U 00BEMHOI0 PACIIMPEHUS; METO/IbI UX onpezeneHus; Metos Puso,
METO/[I IBYX MUKPOCKOIIOB (KOMIIapaTop); AMJIATOMETpHsl, MeTox [ 'eHuHra..

1.3. MeToIbI OnpeieNICHUS TNIOTHOCTH KUJKOCTEH
METO/I THAPOCTATHYECKOTO B3BEIIMBAHUs; IpuMep ycTaHoBKH Tumporta u [laBnoBuya; MeTos ¢
WCITOJIb30BaHUEM IMUKHOMETPA, IPUMEPHI UCITOJIH30BaHUS METO/Ia TIPH BBICOKHMX JTaBJICHUSX.

1.4. MeTOoIbI OTIpeIeICHHS TUIOTHOCTH T'a30B U MapoB

MUKpOBeECHI; MeTo]l Maiiepa; aicOpOIIMOHHBII METO; METO/IbI C UCIIOJIb30BAHHUEM MTbE30METPOB
epeMeHHOT0 00béMa; paboTel Amara, Mmuxenbca; MOPIIHEBOW M CHIIb(OHHBIN MbE30METPHI;
METOJIbl C HCIOJb30BAHHUEM MHE30METPOB MOCTOSHHOTO 00BbEMA; MPUMEPHI HKCIEPUMEHTATBHBIX
yctaHoBoK Kupwunnaa, Tumpota; meron bapHera miis onpeneneHus CKUMaeMOCTH T'a30B.

2. Memoobl ucciedosanus (hazo8020 pasHOEeCUsl

2.1. MeTo ompesieNieHUsT KPUBOH IIJIaBICHHUS
00paboTKa pe3yabTaToB C MPUBICYCHUEM TCOPHH..

2.2. METOIbI OTIpEJICICHUS] KPUBOW KUIICHUS
METOJT TOYEK KHUIEHHS; CTaTMYECKUH METOJ; METOJ BCKUMAHUS KHUIKOCTU. I[Ipumepsl
IKCIIEPUMEHTAIBHBIX YCTAaHOBOK; MeTOIbI JIeHrMiopa n KHyiceHa a1 MajbiX JTaBlIeHUH.

3. memooui onpedeﬂeHuﬂ KajopuiecKux ceolicme eeulecme

3.1. kamopumMeTpust
TUIBl  KaJOPUMETPOB  (OOBIKHOBEHHBIM  JKUAKOCTHBIM;  MAacCHUBHBIM;  aauaOaTHBIN;
KOMIIEHCAIIMOHHBIH; Tu(depeHIManbHbIN; JeISHON; KUTIALIHM).

3.2. MCTOAbI OIIPCACIICHUS SHTAJIBIINU U TEINIOEMKOCTH TBép,Z[BIX TCII
MCTOJ CMCEIICHHA, MCETOJ HCEIMOCPCACTBCHHOI'O HarpcBa. Cucrema I[OHYHIGHI/Iﬁ N TIOIIPAaBOK;
OKngacMas MnmorpeiHoOCTb.

3.3. METOIbI ONpPEeIeTICHUS TEINTIOEMKOCTH KUJIKOCTEN U Ta30B
METO/1 MPOTOKA; METO/1 B3phIBA.

3.4. monroroBka pedepara 1o BEIOpaHHOW TeMe 3a/1aHus "ONMOHEHT" B paMKaX KOHTPOJBHOTO
meponpustus KM-8

U3Yy4YeHHE BBIOpAHHOW CTYJIEHTOM OpPUTMHAIBHOIN 3KCHEepUMEHTAIbHON paboThl U €€ 3aluTa,
KM-8.

4. memooul onpede/zeHuﬂ NEePEHOCHBIX CBOLUCIE BEULECNE




4.1. MeToabl onpeieTICHUs BI3KOCTU KUIKOCTEN U Ta30B

METOJI MCTEUEHHUS uepe3 Kamuuisp; BUCKO3MMETphl PeHkuHa, 3urBapra. KOJbIEBBIE BECHI
TumpoTa; METOIBI C HCIIOJB30BAHHEM KPYTHIIBHBIX KOJIeOaHW; METOH KOJICOIIOIIMXCS TUCKOB
MakcBesuia; mpuMepsl peanusanuu Metona B ycraHoBkax IIBuakoBckoro, TumpoTa u Bapassl npu
MCCJIEJOBAHMSIX LIEJIOUHBIX METAJIOB; ycTaHOBKa denopoBuya..

4.2. MeTozpl ONpeAeIeHuUs TEIUIONPOBOIHOCTH

METOJ IIPOJIOJIBHOIO TEIUIOBOIO ITOTOKA Ul TBEpABIX Teil; mMeTox Erepa m Jluccembxopcera;
METOJ IUIOCKOrO cJios (CHCTeMa JOMYILIEHUH M TONPaBOK, OXKUIAeMas MOIPEIIHOCTh); METOAbI
KOAKCHAJIbHBIX LWJIMHIPOB, CHEPUUECKOTO CIIOS IJIsl OTIPEIEICHHUS TeTIONPOBOIHOCTH KHUIKOCTEH;
KOMOMHUPOBAHHbIE METOJbl; METOJ Harpero MpOBOJIOKM (CHCTEMa IONPAaBOK, TI'PAHULIBI
NPUMEHUMOCTH); MOAU(UIIMPOBAHHBI METOJ HAarpeTo MPOBOJOKH; MPUMEP HCHOIb30BAHUS
LEIbHOMETAININYECKON TYEUKH ISl UCCIIEA0BAHNS 11apOB MIEJIOYHBIX METAJLIOB. .

5. Memoobl IKCnepumerRmailbHoco onpeaeﬂeHu;z NOBEPXHOCNIHO2O HAMANCEHUA U KDAEBLIX V2106
CMAYUBAHUA

5.1. MCTO KAIMUJIJIAPHOTO MOJHATHA )KUJIKOCTU
TCOPHUA MCTOa, BHCCCHHUC ITOIIPABOK; IIPUMCPLI UCII0JIb30BaHUS.

5.2. METO/J B3BCHINBAHM KaIlC/Ib
TCOPHUA MCTO/IA, 0COOEHHOCTH IMPUMCHCHUA MCTO/14A.

5.3. MCTOABI OTPbIBA KOJIbLlA X BBITATMBAHUSA IJIACTUHBL
TCOPUA MCTOHOB; IIPUMCPLI SKCIICPHUMCHTAJIbHOI'O UCITIOJIb30BAHUA.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
HE MPelyCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. Onpenenenue yaeabHOro o0beMa BOJIbI;
2. Omnpenenenue MIOTHOCTH TBEPAOIO Tela;
3. Onpenenenue BI3KOCTH KHUJIKOCTH;
4. OnpeneneHue TEIIONPOBOTHOCTH KUIKOCTH.

3.5 KoncyabTauuu

Texywui koumpoas (TK)

1. KoHcynpranuu nmpoBoasTCa MO pa3feny "MeToJbl HCCIeAOBaHUS TEPMUYECKUX CBOWCTB
BellecTB", MOJATrOTOBKE K 1abopaTtopHbiM padotam Nel u Ne2

2. KoHcynpranuu HampaBieHbl Ha MOJyYeHHE WHAWBHIYAITBHOTO 3a/aHUs JIJISl BHITTOJTHEHHUS
KOHTPOJIbHBIX MEPONPUATHIA MO pa3zieny "MeToabl uccienoBanus $pa3zoBoro paBHosecus"

3. Koncynpramum HampapieHbl Ha MMOTyYeHUE WHIUBHUIYATHHOTO 3aaHUS JJISI BHITOIHEHHS
KOHTPOJIbHBIX MEPOIPHUATHI 1O pa3feny "METOAbl ONpPENEICHHs KaIOPUYECKUX CBOMCTB
BelecTs"

4. KOHCYNbTallMM MO BBIOOPY pabOTHI B paMKax 3aJaHHUs Ha CaMOCTOSITENbHYIO paboTy
"Onmnonent”



5. KoHcynpranuu HanpasiieHbl HA MOJIyY€HUE WHIUBUIAYAIbHOIO 3a/JaHUs Ul BBIIOJIHEHUS
KOHTpOJIbHBIX Meponpuatuii KM-6 u KM-7 mno pasneny "meToasl HCCIeAOBaHUS
[IEPEHOCHBIX CBOMCTB BELIECTB" U MOJArOTOBKE K Ja0opaTopHbIM padoTam Ne3 u Ned

6. Koncynbranuu HampaBlieHbl HA MOJY4YEHUE WHIMBUAYAIBHOTO 3a/1aHUs Ul BBHITOJIHEHUS
KOHTPOJIbHBIX MEpOINPUATUI 1O pasfeiny '"MEeToIbl HCCIENI0BAaHUS IIOBEPXHOCTHOTO
HATSKEHHSI U KPAeBbIX yIJIOB CMauMBaHU"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI H (OPMHUPYEMBIX B HUX KOMIeTEeHIU

3aryiaHupOBaHHbIE PE3YIbTaThl 00y4EHUs

Howmep paznena

O1eHOYHOE CPEACTBO

Koapl JTUCHUTLIUHEI (B (THI ¥ HAUMEHOBAHUE)
10 JUCLUIUINHE
WHMKATOPOB | COOTBETCTBHH C 11.3.1)
(B COOTBETCTBUH C pa3aeiioM 1)
1]2]3]4]5
3HaTh:
0COOEHHOCTH U BO3MOXXHOCTH METO/A, Konrponsnas padbora/KM-1 metoas! uccienoBanus
I'paHMIIbI €r0 IPUMEHUMOCTH; TEPMUYECKUX CBOMCTB BELIECTB
Konrponsnas padora/KM-2 Metonbl uccienoBaHus
(a3oBoOro paBHOBeCHs
Konrponsnas padora/KM-3 Mertonbl uccienoBanus
NJ-2pnk-1 + |+ + MOBEPXHOCTHOT'O HATSKEHHSI U KPAEBbIX YITIOB CMAauMBAHUS
Jlaboparopuas pabota/KM-5 BeimonHeHuE 1 3amuTa
nabopaTopHoil paboThl Ne2 1o onpesieneHuIo yaelIbHOro
o0Bbema BOJIbl
[TepexpectHslii onpoc/KM-6 3amura 1abopaTopHOi paboThI
Ne3 1o ompeneneHuIo TETIOMPOBOTHOCTH KUAKOCTH
crnoco0bl 00pabOTKU PE3yNIbTaTOB [TepexpectHsiii onpoc/KM-4 3amura 1a6opaTopHON paboOThI
AKCIIEPUMEHTA U pacyeTa NJI-3prik-1 + | + | + | Nel mo onpeneneHuto MIOTHOCTH TBEPIOTO Tea
HEOIPEICIEHHOCTH.
OCHOBHBIE ITPUOOPHI M BO3MOXKHOCTH UX Jlaboparopuas pabota/KM-7 3amuTa 1abopaTopHOi paboThI
MIPUMEHEHMS; Ned no onpeneneHuto BA3KOCTH KHUJIKOCTH
N JI-3prk-1 + ]+ |+ |t

OxcnepuMeHT/KM-8 BbINOIHEHNE CAMOCTOATEIBHON PabOThI
"Onnonexnt”
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. KM-1 MeTonb! rccneI0BaHus TEpMUUECKUX cBOMCTB BemiecTB (KoHnTponbHas paboTa)
2. KM-2 Meroasl uccienoBanus ¢azoporo paBHoBecus (KorTtponbHas padoTa)
3. KM-3 MeTto/1bl Hcciie10BaHUs IOBEPXHOCTHOTO HATSKEHUS U KPAEBbIX YIJIOB CMAauMBaHMs
(KonTpoawsHas pabora)

Popma peanusanuu: 3anuTa 3a1aHus
1. KM-4 3amura nabopatopHoii paboTsl Nel mo ompesenenuto mioTHOCTH TBEPAOTO Telna
(ITepexpecTHblii o11poc)
2. KM-5 BrinonHenue u 3amura 1adopaTopHoit paboTsl Ne2 o onpeaeeHuo yaeabHoro
obwema Bojiel (JTabopaTopHas pabora)
3. KM-6 3amura nabopatopHoii paboTsl Ne3 mo onpesesieHr o TeIIonpPOBOAHOCTH KUIKOCTH
(ITepexpecTHblii ompoc)
4. KM-7 3amura nabopatopHoit pabotsl Ne4 1o ornpeeeHHI0 BI3KOCTH KUIKOCTH
(JTaboparopuas padoTta)
5. KM-8 BoinoniHeHUE caMoCToATeNbHON paboTsl "OnmnoHeHT" (DKCIepruMeHT)

bannbHO-peNTHHIOBask CTPYKTYypa AUCLUIUIMHBI ABIISIETCS IPUIIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE

3auem ¢ oyeuxoii (Cemecmp Neb)
[Tpu BBITOTHEHUHU BCEX KOHTPOJBHBIX MEPOIMPHUSATHI BBIBOAUTCS CPEIHUN Oal U OKPYTISETCs 10
1[EJIOT'0 3HAYCHHUS

B numnioMm BBICTaBIsE€TCA OIIEHKA 3a 6 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUabI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Bypunckuii, B. B. MeTop1 5KCIIEpUMEHTAIBLHOTO ONPEeNICHUs TEIIO(U3NUECKUX CBOMCTB
BEIIECTB : yueOHOe mocoOue /i By30B [0 HaNpaBJeHuo "SnepHas sHepreTuka u teropusnka’
no nmpoduito "Termoduszuka" / B. B. Bypunckuit, Ham. uccnen. yu-t "MOU". — M. : U3narenbckuit
noM MDU, 2014. — 140 c. — ISBN 978-5-383-00888-1.;

2. DKCiepUMEHTaIbHbIE METObI UCCIIEA0BAHUS TEIIO(QU3UUECKUX CBOWCTB BELIECTB.
JlaGopaTopHble pabOoThI : MPAKTUKYM I10 Kypcy "DKCIepUMEHTaIbHOE UCCIIeI0BaHUE CBOWCTB
BellecTB" Mo HampaiieHuIo "SnepHas sHepreTrka u teriodusuka” / B. B. Bypunckuii, O. /1.
3axaposa, B. 1. Mupomnnuenko, E. E. YcTioxkanun, Hau. uccnen. yu-t "MOU". — M. : U3a-Bo
M3U, 2016. -28 c.

http://elib.mpei.ru/elib/view.php?id=8480;
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3. H. b. Baprradgtuk- "CrnpaBo4HHK 110 TEIUIO(PU3NIECKUM CBOMCTBaM ra3oB u xxuakocteit”, (Uzn.
2-e, nor. u niepepad.), M3garensctBo: "Hayka", Mocksa, 1972 - (721 c.)

https://biblioclub.ru/index.php?page=book&id=447977.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

2. Buaeoxondepenruu (Maitna, Coepmxas, BK u np).

5.3 UnTepHeT-pecypchl, BKJIKWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. HaunoHabHasi JIeKTPOHHAs 0ubiamoTeka - https://rusneb.ru/

5. baza nannbix quccepranuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index
6. Dnexrponnas o6udmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep ayauropun, OcHaenue
HAaMMECHOBAaHUE
Y4eOHble ayAUTOpUU IS K-120, MammHHBIN 3a71 cepBep, KOHJAUIMOHEP
MPOBENECHUS NBI]
JIEKLIMOHHBIX 3aHATUN U T-209, Yuebnas CTOJI IPEI0/1aBaTENs, CTOJ yUEOHbIH,
TEKYIIErO KOHTPOJIA ayJuTOpus CTyJ, Kad, Beranka st 0K /Ibl,

KOMITBIOTEPHAS! CETh C BBIXOJOM B
HHTtepHeT, 5KpaH MHTEPAKTUBHBIN,
MYJIbTUMEAUNHBIN IIPOEKTOP, JOCKA

MapKepHasi, KOMIIBIOTEDP NIEPCOHAJIbHBIN

VY4eOHble ayAUuTOpUU IS
IIPOBEACHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

T-209, Yuebuas
ayIuTOpus

CTOJI TIPENOo/IaBaTelis, CTOJI Y4eOHBIH,
CTYI, Kad, BewmaniKa st OexKIbl,
KOMITBIOTEPHAs CETh C BBIXOJOM B
HHTtepHeT, 5KpaH MHTEPAKTUBHBIN,
MYJIbTUMEAUNHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOMIIBIOTEDP NEPCOHAJIbHBIN

VY4eOHble ayAUTOpUU IS
IPOBEICHUS
a00paTOPHBIX 3aHATUN

T-210, YueOuas
nabopaTopus
AKCTIEPUMEHTAITBHBIX
METOJIOB UCCIIEI0OBaAHMSI

CTOJI TIPENOo/IaBaTelis, CTOJI Y4eOHBIH,
CTyJ, 000pya0BaHKHE yueOHOE

VY4eOHble ayAUTOpUN IS
IPOBEICHUS
IIPOMEKYTOUHON
aTTecTaluu

T-209, YueOnas
ayUTOpus

CTOJI TIPENO/IaBaTelIs, CTOJI YICOHBIH,
CTYI, Kad, BeImaiKa st O1exKIbl,
KOMITBIOTEPHAs CETh C BBIXOJOM B
HHTtepHeT, 5KpaH MHTEPAKTUBHBIN,
MYJIbTUMEAUNHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOMIIbIOTEP MEPCOHAIbHBIN

ITomemenus s
CaMOCTOSTEILHOU
paboTHI

T-412, YueOHas
nabopatopus
BBIYUCITUTENILHOW TEXHUKU

CTOJI TIPEIo1aBaTesi, CTOJI yueOHbIH,
CTYJI, KOMIIBIOTEPHAs CETh C BHIXOJOM B
WuTepHer, 10cka MapKepHas, KOMIBIOTED
TIEPCOHAIIbHBIN

ITomemenus s

T-205, Yuebnas

CTOJI TIPENO/IaBaTelIs, CTOJI YICOHBIH,
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KOHCYJIbTHPOBAHUS ayTUTOPHUS cryi, mKkad, JocKka MapKepHas
INomemenus mist T-213, ITogcobuoe
XpaHeHHsT 000pyI0BaHUS [IOMEIIEHUE

1 y4eOHOT0 MHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

3KCHCpHMCHT&HBHO€ HCCJICA0OBAHHUC CBOMCTB BCIICCTB

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7

KM-8

KM-1 meTonpl uccnenoBanusi TepMUUecKrX cBorcTB BemecTB (KorTponbpHas padoTa)

KM-2 Mertonb! uccnenoBanus ¢azoBoro paBHoBecus (KorrponsHas pabora)

KM-3 Merto/ibl Hccie10BaHusl TOBEPXHOCTHOTO HATSKEHHS U KPAaeBbIX YIII0B CMaylBaHUS
(KontpomnpsHas pabora)

KM-4 3amura mabopatopHoit paboTsl Nel mo onpeneneHuto mIoTHOCTH TBEPJOTO Telia
(ITepexpecTHblii ompoc)

KM-5 BerinonHenue u 3amura 1adopaTopHoit paboTsl Ne2 o onpeneneHuro yaeasHoro oobema
BozbI (JIabopatopHast pabora)

KM-6 3amura nabopatopHoii paboTsl Ne3 mo onpe/esieHn o TerIoNPOBOAHOCTH KUIKOCTH
(ITepexpecTHblii o11poc)

KM-7 3amura nabopatopHoit padbotel Ne4 mo onpeneneHuto BI3KoCTH xukoctu (JlaboparopHas
pabora)

KM-8 BbinosiHeHuE caMocToATebHONU padoTsl "OnmnoHeHT" (DKCIepUMEeHT)

Bujx npome:xyTo4HOI aTTecTanmu — 3a4eT C OLIEHKOM.

Munexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep T —— KM: 1 2 3 4 5 6 7 8
paznena Henens 4 8 12 13 13 13 13 14
KM:
1 METO/bI UCCIIEJOBAHUS
TEPMUYECKHX CBOHCTB BEUIECTB
BBenenue; metobl
11 DKCIIEPUMEHTAIIBHOIO N3Y4EHUS + + + + +
IUIOTHOCTH TBEPIBIX TEJl
3aBHCHUMOCTH TUIOTHOCTH
1.2 + + + + +
TBEPJIBIX T€J OT TEMIIEPaTyphl
METO/BI ONPEIeTICHHS TTIOTHOCTH
1.3 /Bl OTIpC]L + + + + +
KHUJIKOCTEH
METO/BI Ol JICHUS TUIOTHOCTH
14 €TOABI OIpeeIe OTHOC + + + + +
ra30B U IMapoB
2 METO/IbI UCCIIeJOBaHUS (a30BOTO
pPaBHOBECHSI
MET I JIEHUS] KPUBOU
21 €TOJ OIpeaee PUBO + + + + +
TUTABJICHUS
METO/bI OIPeIeNICHHs] KPUBOM
2.2 ABT OTIPEA P + + + + + + +
KHATICHHUSI
3 METO/IbI OIPEeACTICHUS
KaJOPHUYECKIX CBOWCTB BEIIECTB
3.1 KaJIOPUMETPHUSI + +

15



3.2

METO/1bI ONPEIETCHUS SHTAIBIINN
Y TEIUIOEMKOCTH TBEPJIBIX TEI

3.3

METO/IbI ONPEICIICHUS
TEIUIOEMKOCTH KUAKOCTEN U
ra3oB

3.4

MOJITOTOBKA pedepara 1o
BBIOPAHHOMW TeMe 3a[aHHUs
"onmnoHeHT" B paMKax
KOHTPOJIBHOTO MEPOIIPHSITHUS
KM-8

MCTOJBbI OIIPCACIICHUA
TMEPCHOCHBIX CBOICTB BCIICCTB

4.1

METO/IbI ONPEICIICHUS BI3KOCTH
JKUJIKOCTEN U ra3oB

4.2

MCTOJbI OIIPCACICHUA
TCILJIOMPOBOJHOCTH

MCTOJbI SKCICPUMCHTAJIIBHOT'O
OIIpCACIICHUS ITOBECPXHOCTHOI'O
HATSAXKCHUSA U KPACBBIX YIJIOB
CMa4dyMBaHUA

5.1

MCTO/ KAITWJUIAPHOI'O IIOAHATHUA
KHNIKOCTH

5.2

MCTO B3BCIHINBAaHUA KaIllC/Ib

5.3

MCTO/JbI OTPbIBA KOJIbLA U
BBITATMBAHUA I1JIACTHHBI

Bec KM, %:

10

10

10

10

10

10

10

30

16




