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IIporpaMma yueGHOH AMCLIUIIIUHBL «METOBI HCCIEN0BAHMS (HA30BBIX PaBHOBECHH» COCTaB-
JleHa Ha OCHOBaHMH ['0CYIapCTBEHHOro 00pa30BaTEe/IbHOIO CTaHAApTa BBICIICTO npodeccuoHab-
Horo o6paszosanust ([OC BITIO) Jlonenkoi HapoxHoi Pecniy6nuku (JJHP) no HanpasieHHIO MOArO-
ToBky 04.03.01 XuMusi, yTBEpXKIEHHOTO NpHKa3oM MUHHCTEPCTBA 00pa30BaHMs-# HAYKH JTHP Ne
454 ot «20» anpens 2016 r.; [Topsiaka opranu3aiuu y4eOHOro mpouecca B 00pa3oBaTebHBIX Opra-
HU3AIUSX BbICIIEro npodeccuonansHoro obpasosanus Jlonenxoi Haponnoi PecryGnuku, yTBEp-
JKIEHHOTO TpHKa3oM Munuctepetsa o6pasosanus u Hayku JIHP Ne 1171 ot «10» HOs1Ops 2017 1.;
yueGHOTO ITaHa ¥ OCHOBHOH 00pa3oBaTesbHO IpOrpaMMBI BBICIICTO npodeccHoHaTbHOro 00paso-
BaHHs Hanpapjienus noarotoBku 04.03.01 Xumus, pa3paboTaHHEIX B 'OV BIIO «/loneukuii Hamu-
OHAJILHBIA YHUBEPCUTETY.

Paspabotuuk:

JOIEHT kKadeapsl PU3NUECKOH XUMHUH,

K.X.H. A.B. Bengrit

ITporpamma yueGHOH JUCHHILTHHBL yTBEPXKACHA Ha 3acelaHuy Kadeapbl GU3NIeCKONd XUMHUH
npotokos Ne 13 or «28» mapra 2020 r.

3aBenyroumi xadenpoit %—k B.M. Muxainpuyk

A

IporpamMma yueGHOM TUCIMILTHHEL 0106peHa y4eGHO-MeTOIHUeCKOH KOMHCCHEH XUMUIECKOro (a-
KyJbTETa

[Tporokoa Ne 10 ot «13» anpens 2020 r.

[Npencenarens yueOHO-METOAMYECKON ,
KOMHUCCHH (aKyJIbTeTa P H.B. sI6noukoBa

S/




1. OBJIACTH IPUMEHEHUWSA 1 MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLIECCE

Kypc «Mertonbl uccnenoBanus ¢Gpa3oBbIX paBHOBECHI SBISIETCSA TUCLMILIMHON MOBBIOOPY CTYIEH-
TOB M BXOJHUT B BAPHMATHUBHYIO YaCTh MPO(eCcCHOHAIBHOTO OJIOKA TUIaHa TOATOTOBKH cTyaeHToB OI1
bakanaBp no nanpasnenuto 04.03.01 Xumus. ucuuniauHa peanusyercs Ha XUMHYECKOM (haKyib-
tere JlonHY kadenpoit puznueckoit xumun. OCHOBBIBaeTCs Ha 0ase nuciuiuimH: « Heopranmdaeckast
xuMus», «duzndeckas xumus», «duznkay, «Marematukay. SIBaseTcss OCHOBOW HpPHU BBIOJHEHUU
BBIITYCKHOW KBaTM(PUKAIMOHHOW pabOTHI.

2. CTPYKTYPA JUCHUIIJIMHBI

Xapaxkmepucmuxa yuedOHou Oucyunaunsl
HanpasneHnue noAroToBKu 04.03.01 Xumusa
[Tpoduin
O06pa3zoBarenbHas IporpaMma OakayaBpuaT
Kamuduxkarus aKaJIeMHUECKUI OaKanaBp
KonnuecTBo copepxkaTeabHbIX MOTyJIEH 1
Jucuunnuna 6a30B0 / BApUaTUBHOM YacTH JlucuunimHa BapuaTUBHOM 4acTH
o0pa30BaTebHON MPOrpaMmbl 00pa30BaTesIbHOM porpamMmbl
®opmsl kouTpostst (MK, sk3ameH, 3a4eT) MK, 3auér
[Tokazarenu ouHast popma o0ydeHus
KonnyecTBo 3a4eTHBIX eUHUI (KPEAUTOB) 2
T'ox moarorosku 3
CemecTtp 6
KonnuectBo yacos 72
- JIEKIIMOHHBIX 36
- IPAKTUYECKUX, CECMUHAPCKUX
- 1a0OPaTOPHBIX
- CaMOCTOSTEIbHOM paboThI 36
B T.4. UHJIUBUIYAJIbHOE 3aJIaHNE

HenenrHOE KOIHYECTBO 9aCOB, 4

B T.4. Ay JUTOPHBIX 2

3. OIIMCAHUE JUCHHUIIJIMHBI
Ileau v 3aaa4un
Menn:

— neaarorudceckas - 1oAroroBKka XMMHKOB, KOTOpBIe YMCIOT HpI/IMerlTI) Ha HpaKTI/IKe BCC HOJ'Iy-
YeHHbIE 3HAHUS O TEOPETUYECKUX U IKCTIEPUMEHTAIBHBIX METOaX UCCIIeOBaHMi (ha30BOTO CO-
CTOSIHUS BEILIECTBA;

— JUJAKTUYecKas - YCBOCHHE 3HAHUU, KOTOPHIE MPEAYCMOTPEHBI IPOrpaMMoOii, 6rarogaps 1esne-
HaHpaBJ'IeHHOMy COTp}IIlHI/ILICCTBy npenozlaBaTenﬁ nu CTYILGHTa;

— METOAMYECKas - BBIICIUTh IIABHOE 3BEHO B KAXKIOW TeMe, KOTOpoe OyJeT OKa3bIBaTh COMACH-
CTBHC q)OpMI/IpOBaHI/IIO OCHOBHBIX HOH?ITI/Iﬁ OTHOCUTCIIBHO TGOpCTI/I‘IGCKI/IX 158 BKCI'IepI/IMeHTaJ'II)-
HBIX METOJIOB XMMHH; (POPMUPOBAHNE 3HAHHI B pe3yJbTaTe aKTUBU3ALIUY ITO3HABATEIHHOMN Jie-
ATCIIBHOCTHU CTYILCHTOB, HpI/IMeHeHI/Ie pa?,HI)IX METOO0OB aKTUBHOT'O O6y‘I€HI/15[.

3agauun:

— O3HAaKOMUTH CTYZ[GHTOB C TCOpeTI/I‘IGCKI/IMI/I OCHOBaMH (1)I/I3I/IKO-XI/IMI/I‘-ICCKOFO aHaJIn3a BCIICCTB,

— M3YYUTHh METOAbI N300pakeHus (ha30BOTO COCTOSIHHS U XapaKTepHbIE OCOOCHHOCTH JUarpamm
OIHO-, ABYX- U MHOTI'OKOMIIOHEHTHBIX CUCTEM,

— M3YYUTH METOJIbI, KOTOPbIE MPUMEHSIOTCS Ha MPAKTUKE MPU HCCIEA0BaHUAX (Ha30BBIX MEPeXo-
JI0B B MaTepHaax.




TpebGoBanuss K pe3ybTaTaM OCBOEHHS JMCHMIJIMHBI: TPOIECC U3YYCHHUS NUCIUTUIMHBI
HampaBJlieH Ha (opMHUpPOBAHHUE DIIEMEHTOB CIICAYIOIHUX KoMIeTeHI B coorBercTBur ¢ 'OC BITO
M0 JTAaHHOMY HampaBJIECHUIO OATOTOBKU:

a) o0mexkyabTypHbIX (OK):
—  CIOCOOHOCTBIO UCTIOJIB30BATh OCHOBBI (hHI0CO(DCKUX 3HAHMM 111 POPMHUPOBAHUS MUPOBO33PEH-
yeckoit mozunuu (OK-1);
— CHOCOOHOCTBIO K camMoopranu3anuu u camoobpazosanuto (OK-7).
0) oomenpodeccuonanbubix (OIIK):
— CHOCOOHOCTBIO MCIOJIb30BaTh MOJYUYEHHBIE 3HAHUS TEOPETUYECKUX OCHOB (PYHIaMEHTAbHBIX
pa3aeNoB XUMHH MIPH perieHnn npodeccuonanbubix 3a1a4 (OI1IK-1);
—  CIIOCOOHOCTBIO MCTIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIAH B TIpodec-
cuoHanbHOU nesrenbHocTH (OIIK-3);
— 3HaHUWEM HOPM TEXHUKU 0€30MacHOCTH M YMEHHUEM peain30BaTh UX B J1a0OPAaTOPHBIX M TEXHO-
noruyeckux ycnoBusx (OIIK-6).
B) npogeccuonaabubix (I1K):
HAYYHO-MCCJIe/I0BaTe/IbCKAS /1esiTeIbHOCTh
— CHOCOOHOCTBIO BBINOJHSTH CTaHAAPTHBIE ONepaluy no npegiaraeMeiM Meroaukam (I1K-1);
— BJaJeHueM 0a30BBIMH HABBIKAMH HCIOJIb30BaHUS COBPEMEHHOM anmapaTypbl Ipy MPOBEICHUN
HayuHbIX uccnenoanuii ([1K-2);
— BJaJICHWEM CUCTeMOU (yHIaMeHTaIbHBIX XuMuueckux nousatuit (I1K-3);
—  CIIOCOOHOCTBIO MTPUMEHSATH OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI U 3aKOHOMEPHOCTH Pa3BU-
THS XUMUYECKON HAYKHU TIPH aHAIM3E TIOyYeHHBIX pe3ysibTaToB (I1K-4);
— BJaJICHUEM HaBBIKaMU MPEACTABICHUS MOMYyUYEHHBIX PE3yJIbTaTOB B BHUJE KPATKHX OTYETOB U
npesentanuii (I1K-6);
NPOU3BOACTBEHHO-TEXHOJIOTHYeCKas eI TeJIbHOCTh
— CHOCOOHOCTBIO HCIONB30BaTh OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKON Haykud M (pyHIamMeH-
TaJIbHbIE XUMUYECKUE TIOHATHUS IIPU PEILIEHUN KOHKPETHBIX TPOU3BOACTBEHHBIX 3aaau (I1K-8).
OPraHu3alMOHHO-YNIPaBJIeHYeCKAas 1esiTeIbHOCTD:
— CHOCOOHOCTBIO MPUHHUMATH PEIICHHUS B CTAaHIAPTHBIX CUTyalUsiX, OpaTh Ha ce0s OTBETCTBEH-
HOCTb 3a pe3yJsbTar BelnonHeHud 3ananui (11K-12).

B pe3yabTate udyyeHusi yaeOHOH TUCHUIIMHBI CTYAEHT J0JI2KEH
3HaThb:
*  OCHOBHBIC ITPUHITUIIEI COBPEMEHHBIX METOJIOB UCCIEA0BaHUH (ha30BBIX MEPEXOJIOB;
° MCTOABI, KOTOpBIe HpI/IMeHHIOTCSI Ha HpaKTI/IKe HpI/I HNCCIICOAOBAHUAX q)a30131>1x nepexonOB B
MaTrepuanax;
YMmeTh:
*  OMpEeNeNsATh TUI AUArpaMMbl (ha30BOTO COCTOSHUS,
*  YCTaHOBHTH COCTAB M COOTHOIIEHHUE (a3 B 3aJaHHOM TOUKe (pa30BOM AHMATPAMMBIL;
*  BBIOMPATH METOJ UCCIICIOBaHMsI ()a30BOTO COCTOSIHUS B 33aJIaHHBIX YCIOBUSIX



4.

COJAEPKAHUE JUCHUIIJIMHBI 1 ®OPMbI OPTAHU3AIIUU YYEBHOI'O

MPOLIECCA

HopsakoBbIii HOMEp U
TeMa

Kpartkoe conepixanune TeMbl

Cooeporcamenvuwtit modyas 1 «MeTobl nccnenoBanus (pa3oBbIX paBHOBECHI»

Tema 1.
Tepmonunamuka (ha30BbIX
paBHOBECHI

@DyYHKIMH COCTOSIHUS U TEPMOAMHAMHUUYECKNE MOTEHIMANIbL. Tepmo-
nuHaMuKa Ga3oBbIX mpeoOpazoBaHuil. DU3HKO-XUMHUUYECKHUI aHATN3
B HccreioBaHuAX (ha3oBbIX peodpazoBanuid. [Ipasuio a3 ['udoca.
OcCHOBBI TEPMOJAMHAMUKH PACTBOPOB.

Tema 2.

®da30BbIe paBHOBECHUS B
OJIHO-, IBYX- 1 MHOTOKOM-
MMOHEHTHBIX CUCTEMAX

PaBHOBecHe B OJHOKOMIIOHEHTHBIX CHCTeMax. MOHOTPOITHBIE H
SHAHTHOTPOIHBIE PeBpalleHus. PaBHOBecHE B IBYXKOMITOHEHTHBIX
cucremax. PaBHOBecHe B TPEXKOMIIOHEHTHBIX cHCTEMax. Tpeyrob-
HUK ['n66ca-Pozeboma. CeueHnst 00beMHBIX JUarpaMM TPEXKOMIIO-
HEHTHBIX cHcTeM. MeTo bl H300paXeHUsI MHOTOKOMITOHEHTHBIX CH-
CTEM.

Tema 3.
Metonas! nccinenoBanuit
(a30BBIX paBHOBECHH.

Knaccudukanuss mMetomoB wuccienoBanuil (a3oBBIX PaBHOBECHIA.
Tepmuueckuit u rpaBuMmerpudeckuii ananus. Juddepenmanbupii
TEPMHUYECKHUI U TPaBUMETPUYECKUH aHanu3. MccnenoBanus 3aBUCH-
MocTel "cocTaB-cBOMCTBO". CieKTpalibHbIE METO/AbI UCCIIEIOBAHUS
¢da3oBbIx paBHOBecuil. PeHtreHoBckas nudpakromepus. Jlebae-
I'PaMMBI U J1ay3TpPaMMBL.

TemaTnueckuii miIan

Coaep:xaTreJibHbIH MO1YJIb 1
KoJsmuecTBo 4acos
OuHas ¢opma 00yueHust 3aounasi popma obGyueHust
B T.4. B T.4.
= - ) =
Ha3zBanmus coaep:katejibHbIX ol g E 3 © o | 8 3
v %) [ ) 1
mozyteii 1 Tem ol = | Z|E| 24l B4 2| 2| E|E|E:l e
8 = o o LB g E 8 S o ° O &= =
2 = g = ; @] ~ ] 2 =8 g = ; o ;[\- ]
© =~ < O O > = < O O
15} ) o, O 3 = 5} = o, o SIS
= 4 1) 59 8¢9 = < o 5 & 84
< O 3 = < O 3 =~
o < = (=% < =
BB 2 = = = = =
3] = s S
Tema 1. TepmoanHamuka Qa- 4 | 6 18
30BBIX PABHOBECHI
Tema 2. Da3oBble paBHOBECUS
B OJIHO-, IByX- U MHOTOKOM- | 24 | 12 12
MOHEHTHBIX CUCTEMaxX
Tema 3. Metonpl ucciemoBa- 24 | 18 6
HUs1 (a30BbIX paBHOBECHUH.
Hmozo
no codepiricamenbHoMmy 72 | 36 36
Mmooy 1




5. METOAJUWYECKHUE PEKOMEHJIAIIUY JUISI IPOBEJAEHUSA
JIEKIHMOHHBIX, IIPAKTHYECKHUX U IABOPATOPHBIX 3AHATHUU

TeMbl JIeKIHOHHBIX 3aHATHH

No
n/n

Ha3zeanue memot

Koauuecmeo
yacoe

DU3NKO-XMMUYECKHI aHATIHU3 B UCCIEOBAaHHUAX (Pa30BBIX peoOpa30OBaHMIA.
[ TpuHIMITBI HETTPEPBIBHOCTU M cOOTBETCTBUS. [IpaBmio ¢a3 ['nboca.

2

DYHKIUU COCTOSHUS U TEPMOJIMHAMUYECKNE MOTEHIMAJbI. X UMUYECKHII ITO-
renuan. TepmonnHamuka ¢a3oBeix nmpeoOpa3zoBaHuil. Da3oBbie MEPEXOb
[ u II pona.

OCHOBBI TEPMOJMHAMUKHU PacTBOPOB. TepMOAMHAMUYECKOE OMKCAHUE PO~
[1ECCOB BBIIIAPUBAHUS M KPUCTAIITU3ALUH.

@da3oBbIe PaBHOBECUS B OJHOKOMIIOHEHTHBIX cuctemax. I u Il 3akon KoHo-
BasioBa. IIpaBuino peryara. MOHOTPOIIHBIE U 3HAHTUOTPOIIHBIE IIpEBpale-
HUS.

PaBHOBecue B JBYXKOMIIOHEHTHBIX cHcCTeMaX. JIByXKOMIIOHEHTHBIE CH-
cTeMbl 0e3 oOpa3oBanus coenuneHuil. Ypasuenus lpenepa u Ban-Jlaapa.
Xapakrepuctrka (a3oBsix quarpamm I, II u 11 Tuma. IBTeKTHYECKHE 1 TIE-
PUTEKTUYECKHE TOUKH.

JIBYXKOMITOHEHTHBIE CUCTEMBI C 00pa30BaHUEM YCTOWYMBBIX M HEYCTONYH-
BBIX COCIMHEHUN. XapakTepuctuka (ga3zoBbix auarpamm [V u V tuna. Jlu-
CTEKTUYECKasl TOYKA. J[ByXKOMIIOHEHTHBIE CUCTEMBI C PACCIIOCHUEM. Xapak-
TepucTUKa Pa3oBbix nuarpamMm VI tuma.

PaBHOBecHe B TPEXKOMIIOHCHTHBIX cucTeMax. TpeyroimpHuk [mb0ca-Po-
3e0oma. CeueHusi 0OBEMHBIX TUArpaMM TPEXKOMIIOHEHTHBIX CHCTeM. Me-
TOBI N300paKEHUST MHOTOKOMITOHEHTHBIX CUCTEM.

Knaccudukarus MeTo1oB rcciaenoBanuii (a3oBbIX paBHOBecHi. TepMuye-
CKUW ¥ TpaBUMeTpHueckuil aHanus. JuddepennmanbHpiii TepMUUECKH U
rPAaBUMETPUYECCKUI aHAIU3.

Metoabl uccaeaoBaHus IIOTHOCTH. 3aBUCUMOCTh TUIOTHOCTH OT TeMIepa-
TypbI U OT COCTaBa.

10.

MccnenoBanusi peoJornYecKuX CBOKMCTB B ¢azoBoM aHaimze. CramuoHap-
HBIC 1 HCCTAIMOHAPHLBIC MCTOAbI UCCIICIOBAaHUS BA3KOCTH. 3aBUCUMOCTE BSI3-
KOCTH OT TEMIIEpaTyphl U COCTaBA.

11.

MCTO,I[BI HCCIICO0BAaHM ITIOBEPXHOCTHOI'O HATAXKCHMA. 3aBHCHMOCTH IIOBEPX-
HOCTHOT'O HATSIPKCHUA OT TCMIICPATYPhI U OT COCTaBa CUCTCMBI.

12.

MeToabl HCCIeIOBAHHUSI OJICKTPOIIPOBOAHOCTU KUAKUX CHUCTCM. 3aBuCH-
MOCTD SJICKTPOIIPOBOAHOCTH OT TCMIICPATYPBI U OT COCTaBa CUCTCMBIL. Hmme-
NAaHCHAas CIICKTPOMETpPUA

13.

MeTozbl ycTaHOBIICHUS cocTaBa (a3. PeHTreHoBckas audpaxromepus. [e-
OaerpaMMBbl U JJay T PaMMEI.

BCEI'O

36




6. METOAUWYECKHUE PEKOMEHJAIIUU 11O OPTAHU3ALIUN
CAMOCTOSTEJbHOM PABOTHI CTYJIEHTOB

Oprannsanus caMoCTOSITeIbHON PadoThbl CTYICHTOB

No Konuuecmeo
Ha3zeanue memot
n/n uacoe
1. [TepmomuHamuka ¢ha30BbIX paBHOBECUM 18
da30BbIE PABHOBECHS B OJIHO-, ABYX- U MHOTOKOMIIOHEHTHBIX CUCTEMAX 12
3. |Meronpbl uccienoBaHus (pa3oBbIX paBHOBECHH. 6
BCEI'O 36

7. NHIAUBUAYAJIBHBIE 3ATAHUSA

NuauBuayanbHas padora

Henn

TBOp‘ICCKaH l'[pO6HeMHO-0pI/ICHTI/IpOBaHHaH HHIAUBUAYaJIbHAA pa60Ta no gucumiuinie «Me-

TOJIbI UCCIIEZIOBaHUS (pa30BBIX PABHOBECHI» HANPaBJIEHA HA PA3BUTUE MHTEIIEKTYaJIbHBIX YMEHHH,
OOIIEKYIBTYPHBIX U NMPO(HECCHOHAIBHBIX KOMIETEHIUH, pa3BUTHE TBOPUYECKOI'O MBIIUIEHUS Y CTY-
JICHTOB M IIPE/ICTABIsIET cO00i pedepar no qucuuruinae. BrimodaeT B ceds cremyromnye BUIbI padboT
10 OCHOBHBIM ITpo0JieMaM Kypca:

MOMCK, aHAJIN3, CTPYKTYpUpOBaHUE MH(GOPMAIINH TI0 3aJaHHON TEME;

aHaJINU3 HAYYHBIX MyOIUKaui ¥ (MIK) yueOHbBIX U3JaHHH M0 ONPEeIeICHHO MpernoaaBaTeaeM
TeME;

odopmieHne oTyeTa B BUIe nipe3eHTanuu B PowerPoint u kopoTtkoro pedepara, oo6bemom 3-
4 CTpaHMUIIBIL.

3aganus:
Ne Ha3zBanue temsl
n/n
1. [TonsiTe 06 akTUBHOCTH. MeTObI Onpe/iesieH s aKTUBHOCTH.
2. TepMoauHaMuKa peryiasipHbIX pacTBOPOB.
3. TepMoarHaMHKa aTepMaJIbHbIM pacTBOPOB.
4. TepMoarHaMHUKa HOHHBIX PACTBOPOB.
3. MeTo 161 H300paXK€HNs] MHOTOKOMIIOHEHTHBIX CUCTEM.
6. Teopuu cTpoeHUs KUAKOCTEH: TEOPHUsi CBOOOJIHOTO 00beMa.
7. Teopuu cTpoeHUs JKUAKOCTEN: AKTUBAIIMOHHAS MOJENb )KUIKOCTH.
8. Teopuu cTpoeHUs KUAKOCTEN: KBA3UKPUCTAIIMYHASL MOAEIb )KMJIKOCTH.9
9. Teopuu npoBoguMoctu. MoHHAs ¥ 3IE€KTPOHHAS] TPOBOJMUMOCT.
10. | MeToapl n3MepeHus INIOTHOCTH M MOBEPXHOCTHOI'O HATSKEHUS.
11. | MeToasl MOIeTUPOBaHHsI KPUBBIX JIMKBUAYCA U COIHAyca Ha (Da30BhIX quarpammax
12. MeTo1p1 H300paXKeH!s] MHOTOKOMIIOHEHTHBIX CUCTEM.
13. Teopuu nposoaumocTu. oHHAs U 3JIEKTPOHHAs IPOBOAUMOCTb.
14. ITpaBuno ¢a3 ['m66ca u ero npuMeHeHne Nnpu aHanu3e Ha3oBbIX AUATPAMM.
15. | Kpuocokomnus 1 30yIHOCKONHUs
16. OnTnyeckasi MUKPOCKOIIUS
17. | DnexkTpoHHAas MUKPOCKOIHUS




8. KOHTPOJIBHBIE BOITPOCHI K IPOMEXYTOYHOM ATTECTAIIUA

11. KoHTpoOJBbHBIE BONIPOCHI K POMEKYTOYHOM aTTECTALUH

1.

Nk WD

10.
11.
12.
13.
14.

15

19.

20.
21.

22.

23

27.
28.

Mertonb! uccienoBanus $a3oBeIX paBHOBecHid. O0Mas XapaKTepUCTUKA U KIIACCU(PUKAITUS.
KanunnsipHelil METO UCCIIEI0BAHUS BA3KOCTH.

MeToa mamaroniero Tejiaa B UCCISIOBAHUIX BI3KOCTH.

MeTo1bI CTalMOHAPHBIX KOJIEOAHHH B UCCIEIOBAHUSIX BSI3KOCTH.

PoranmoHHEBII MeTO KCCIIEIOBAHMS BI3KOCTH.

OcuunsioHHbIe U BUOPAITMOHHBIN METOABI MCCIIEIOBAHUS BSI3KOCTH.

TemriepaTypHas 3aBUCUMOCTDb BSI3KOCTH. BSI3KOCTh B cHCTeMax C 3BTEKTHKOM, ¢ 00pa3oBa-
HUEM COEMHEHHUSI, C PACCIOCHHUEM, C OOMEHHBIM B3aUMO/ICHCTBUEM.

Mertobl onpeaeneHus IMOTHOCTH TBEPIBIX TEJ, ) KUIKOCTEN U ra30B.

3aBUCHUMOCTD IJIOTHOCTH OT TEMIIEPATypPbl U OT COCTaBa CUCTEMBI.

Crarrueckue METO/IbI UCCIIEIOBAHUS MTOBEPXHOCTHOTO HATSXKEHUS.

JluHaMuueckre METOIbl HCCIIETOBAHMUS TIOBEPXHOCTHOTO HATSYKEHHUS.

3aBUCHMOCTD TTOBEPXHOCTHOTO HATSHKEHHUS OT TEMIIEPATYPhI U OT COCTaBa CUCTEMBI.
MeTobl uCCaeOBaHMS JIEKTPOIPOBOTHOCTH KUIAKUX CUCTEM.

3aBUCHUMOCTbD AJIEKTPOIPOBOJIHOCTH OT TEMIIEPATYPHI U OT COCTaBa CUCTEMBI.

. OObruHbBIN U AU EpeHITUATBHBIA TEPMUYECKUA U TPABUMETPUYCCKUN aHATH3.
16.
17.
18.

[MocTpoenue (ha3oBBIX AHATPaMM IO JAHHBIM TEPMUYECKOTO U TPABUMETPHUECKOTO aHATN3A.
[TpaBumno ¢a3 ['m60ca. [[pumenenre mpaBuia Mpu aHAIKU3E TUArpaMM COCTOSHUS.
Tepmoaunamuka (hazoBbix npesparienuii. @azossie nepexonsl I u Il poga. Tepmonunamuye-
CKO€ OIMCaHMe MPOLIECCOB UCTIAPEHUs, KUTICHUS ¥ KPUCTAITU3ALINH.

@®a30Bble PaBHOBECHUS B OJHOKOMIIOHEHTHBIX CHUCTEMaX. MOHO- M SHAaHTHOTPOIIHBIE CHU-
CTEMBI.

MeToap! n300paKeHNss MHOTOKOMITOHEHTHBIX CUCTEM.

DUBHKO-XUMHUUYECKUI aHAIHN3 B UCCIEOBAaHUAX (ha30BBIX IpeBpamieHui. [I[puHimme! Herpe-
PBIBHOCTH ¥ COOTBETCTBUSI. CUHTYJISIPHBIE TOUKHU.

PaBHOBecHE B TPEXKOMIOHEHTHBIX cHucTeMmax. TpeyroiapHuk [ub60ca-Pozeboma.Ceuenus
00BEMHBIX THArPaMM TPEXKOMIIOHEHTHBIX CUCTEM.

. Xapaktepucrtuka ¢azoBbix nuarpamm I tuma. DBTekTrdeckue Touku. Y paBaenus [penepa.
24,
25.
26.

Xapakrepuctuka ¢a3oBbix auarpamm Il tuna. Ypasuenue Ban-Jlaapa.

Xapakrepuctuka ¢azoBbix auarpamm Il tumna. [leputexkTnyeckne TOUKH.

Xapakrepuctuka ¢a3oBbix auarpamm IV tumna. ['eomerpuueckuit 06pa3 1aabTOHHIIOB U Oep-
TOJIJIUZIOB.

Xapakrepuctuka $a3oBbIX Auarpamm V tuna. J{ucTeKTHueckas Touka.

JIByXKOMITIOHEHTHBIE CHUCTEMBI C pacclioeHHeM. XapakTtepuctuka (a3zoBbix auarpamMm VI
TUIA.

9. OBPA3EIl MOJAYJIBHOT'O KOHTPOJIA

IOy BIIO «JIOHEIIKUA HAIIMOHAJIbHbII YHUBEPCUTET»
Xumudeckuit haKkyabTeT

Hanpasnenue noocomosxu: 04.03.01 Xumus

IIpoecpamma noocomosxu: baxanaepuam

Cemecmp 6

Yuebnas oucyunnuna Memoowt uccneoosanusn ghazoevix pasnosecuil



MOAYJbHAS KOHTPOJIbBHAS PABOTA
BAPUAHT Nel

1. Metoauka moctpoeHus (a30BBIX AMATPAMM I10 JAHHBIM TEPMUYECKOTO U TPABUMETPUIECKOTO
aHanmnsa.

2. Xapakrepuctuka ¢azoBbix nuarpamm I tuna. [lepurexTnyeckue TOUKH.

VYTBepxeHo Ha 3aceqaHud Kadeapsl GU3NIECKON XUMUH,

IpOTOKOJ Ne OT « » 20 T.
3aBenyromniuii kageapoit B.M. Muxanpuyk
IIpenonaBatens A.B. benpiit

Kpurtepun oneHnBaHus MOAyJIbHOT0 KOHTPOJIS

Homep 3a0anusn Konuuecmeo 6annoe
1 5
2 5
Bcezo 10

10. OBPA3EIL DK3AMEHAIIMOHHOI'O BUJIETA
He npenycMoTpeH yueOHbIM TIIaHOM

11. OBPA3EIl TECTOBOI'O 3AJIAHUA
AO01: Cucrema, HaxoAsILIAsACS JJINTENBHOE BPEMSI B TEPMOJMHAMUYECKH HEYCTOMYMBOM COCTOSIHUU

Ha3bIBACTCH...
1. MOHOBapUaHTHOI; 2. NIBYXKOMITOHEHTHO; 3.0JHOKOMITIOHCHTHOM;
4. MeTacTaOUIBLHOM; 5. UIHBApUAHTHO.

A02: [IppumepomM MOHOTPOIHOI'O IPEBPALLIEHUSI CITYKUT:
1. mepexon a-6en3odenona B B-6eH30(eHOH;
2. mepexon 6enoro ¢hocdopa B KpacHBIii;
3. mepexo1 BOIbI TBEPAOH B ra3000pa3HyIo.
4. mepexo cepbl pPOMOMUYECKOM B cepy MOHOKJIMHHYIO;
A03: KakuM COOTHOIICHHEM CBsI3aH CKauYO0K MOJISIPHON SHTPOITHUHU C MOJISIPHON TEIIOTOM (ha30BOT0O

nepexoaa’?
1.8, =8 =AH,p ; 2. 52_51:%;
P
3. Sz_SleH(D.H.; 4. SZ_SIZAHQD.H.
T AV
A04: Kakue sIBJICHHS WM MPOIIECCHI CBSI3aHBI ¢ (ha30BBIMU IEPEXOAaMHU IepBOro poa’?
1. kunenwe; 2. IUTaBJICHUE; 3. CBepXTeKy4ecTh. 4. cyOnumarus;
AO05: B cootBercTBUU ¢ ipaBuiioM (a3 ['mbOca uncno creneHeit cBOOObI ¢ YBEIIMICHHEM YUCIIA
KOMITOHEHTOB:
1. yBenmumBaercs; 2. yMEHBIIAETCS; 3. HE U3MeHseTCs.

A06: B cootrBeTcTBUU ¢ ipaBuiioM OCTBaNIb/Ia B CITydae BO3MOXKHOCTH psifia (a30BBIX MEPEXO0I0B OT
MEHEe YCTOWMYMBOTO COCTOSIHHSI KO BCe 00Jiee YCTOMYUBBIM OOBIYHO 00pa3yeTcs:
1. Ommkaiiimas 6oJiee ycTolurBas MoIupUKaIus;
2.  camas ycTtoiumBasi MOAH(UKAIHS.



BO1: Crnomnste nuaun DA, AC, CF, AB, BE cOOTBETCTBYIOT YCTOHYMBBIM JBYX(a3HbIM PaBHOBE-

CHsAM:

JInnus PaBHOBecue
1. CF; a) Su—-Sr;
3.D4,; ¢) S—Sr;
5.A4B. e) Sp_SM.

=

B02: TemnepaTypa KpUCTaJUIM3aLUU BOJIBI C POCTOM JIaBJICHUS] YMEHbBIIAETCS | TOTOMY, YTO | IUIOT-
HOCTb BOJbI TIpH 273,15 K MeHbI1I€ IIIOTHOCTH JibAA.
B03: ITpu MOHOTpOIHBIX (ha30BBIX MEpeXo/1ax, TOUKa (TeMIiepaTypa) nepeceueHust JMHUN 1aBICHUs
HACBIIICHHOTO TMapa JUIsl JBYX MOJUMOPGHBIX KPUCTALIUYECKUX MOIU(UKAIMA Pacmoiio-

JKCHa...

, OTHOCUTCJIBHO TCMIICPATYPhI UX IIABJICHUA.

B04: HeycTOWYNBBIMU XUMHUYECKUM COCTMHCHHUSIMH, KOTOPBIC pasiiaraloTcs MpHu 0ojiee HU3KUX TeM-
IepaTrypax, 4eM UX TEMIEPATypa IUIABJICHUS, SIBISIFOTCS COEAUHEHUS IIIaBAIIMECH. ...(KaK?)

B05. MeToa kanmwisipHOTO HCTEUYESHHUSI OTHOCUTCS K CTAllHOHAPHBIM | TIOTOMY, UTO | BA3KOCTH OIpe-
ACIACTCA IO BPEMCHHU UCTCUCHUS KUJIKOCTHU 3aJaHHOT'O O6’béMa

12.

KPUTEPUU OHEHNBAHUA

Pacnpeodenenue 6annos, Komopovie MOZym ROAYUUMb CHLYOEHM bl

6 npoyecce u3yuenHusn 0ucuunﬂunbl

Opranu3anuoHHO- CpPC Bcero
y4eOHasi pabora NupuBuayanbHass | Moay/abHbIH NuauBuayanbHas
cTyaenTa pabora KOHTPOJIb TBOpYecKasi padora
Max 50 0annoB max 15 0annoB max 10 max 25 0anoB 100 6amnoB
0aJIoB

IlIxana coomeemcmeus 641106 HAUUOHAIbHOIL WIKATLE

Ouenka Ouenka no OueHka nmo rocy1apcTBeHHOM MIKaJe OueHka no rocy-
no mkajie | 100-0anabHoi (3x3ameH, Tu(pdepeHIMPOBAHHBIN 3a4eT) AApPCTBEHHOM
ECTS mKaJje mKaJje (3auer)
A 90-100 5 (OTIMYHO) 3a4TE€HO
B 80-89 4 (xopor1o) 3a4TECHO
C 75-79 4 (xopor11o) 3a4TEHO
D 70-74 3 (YIOBJIETBOPUTEIHHO) 3a4TE€HO
E 60-69 3 (YIOBIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIBHO) HE 3a4TEHO
C BO3MOXKHOCTBIO IOBTOPHOM cliauu
F 0-34 2 (HeyIOBJIETBOPUTEIBHO) HE 3a4TEHO

C BO3MOXKHOCTBIO TTIOBTOPHOM Ca4y¥ MPH yCIOBHU
00s13aTeTbHOTO HA0Opa JTOMOJHUTEIIBHBIX OAJIJIOB




13.

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOLECCA
JIeKMOHHBIE 3aHATHSI IPOBOATCS B ayIUTOPUHU HA TPYyMILy, 000PYIOBaHHONH MEIOBOM MM

MHTEPAKTUBHOHN TOCKOH, MyJIbTUMEIUIHBIM IPOEKTOPOM U 3KPAHOM.

JHononaurensHoe obecriedenne: Wi-Fi mocTym B Kopiycax YHUBEPCHUTETa, TEKCTOBBIE U AJICK-

TpOHHBIE pecypcbl HayuHol 6MOIMOTEeKH YHUBEPCUTETA.

14. PEKOMEHJAOBAHHASA JIUTEPATYPA

Koa-Bo 3k- Hamnuue
Ne 3eMILIAAPOB B | 3JIEKTPOHHOI
HaunmenoBanue
n/n ondmorexe BEpPCHHU B
JlonHY 9bC
Ocnognaa numepamypa
1. | TepmoanHaMHUUECKOE, ¢azoBoe U XUMHYECKOE
paBHOBecHe:  ydeOHoe  mocobue Il  CTYJEHTOB
XMMHUYECKHX  CHEUMATbHOCTEH  BBICHIMX  y4eOHBIX
i 29 +
3aBeneHui. Mzn. 3-e, ucnp. u gom. / B. M. Muxanpuyk. —
PocroB-na-Jlony: M3narensctBo HOxHOro denepanbHOro
yHuBepcuteTa, 2016. — 235 c.
2. | Oeipo, JI. B. ®usnueckas XUMHs: XUMUYECKOE PaBHOBE-
cue [DIeKTpOHHBIN pecypc]| : yueOHO-METOIUYECKOe TI0-
cobue / JI. B. Lpipo, C. 5. Anekcannposa ; Hanmonans- DNEeKTPOHHBIN N
HBIW HUCCIIeIoBaTeNbCKUI TOMCKUI TOCY 1apCTBEHHBIN pecypc
yHuBepcurer. - Tomck : TOMCKMi rOCy 1apCTBEHHBIN YHU-
Bepcutet, 2012. - DnexkrponHbie nanubie (1 daiin).
Jlononnumenvnan numepamypa
3. | Anocos B.4., O3epoa M.U., ®uankos 10.5. OcHoBbI ¢u-
10 -
3UKO-XUMHUecKoro anaimsa. — M.: Hayka, 1976. — 504 c.
4. | Kypc ¢usuueckoii xumun. Tom 1./ mog pex f. U. I'epacu- 24 )
moBa. — M.: Xumus, 1970, 592 c.
15. NUHP®OPMAIIMOHHBIE PECYPCbI
1. «Metogs! uccienoBanus (a3oBbIX paBHOBECHID» Ha web-mnaTdopMme Ui ONEHKA U KOHTPOJIS

3HaHUHN ClassMarker [DnexTpoHHbIT pecypcl]. — Pexum JIOCTYyTIA:
https://www.classmarker.com/a/. — Ha3zBanue c 3kpaHa.

2. OwnaiH-Tpynmna JUCTAaHIIMOHHOTO O0YYEHHUS 10 TUCIHILTHHE « MeTOoabI HecneoBanus (pa3oBbIX
paBHOBecHil» [DnekTpoHHbIM pecypc]. — Pexxum noctyma: https://vk.com/club193328938. —
HasBanue ¢ skpana.

Pabouas mporpamMma paccMOTpeHa U IepeyTBEep)KIeHa Ha 3acelaHiH Kadeapel
¢ u3MeHeHusAMU (06e3 u3meHeHui) Ha 20 TO/I.

ITpoToxom Ne OT « » 20 T.

3aBenyrouuii kadenpoit
duznyecKoil XumMun B.M. Muxanpayk




