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Mporpammy oucumnnuHbl paspabotan(a)(n) Ammposa J1.M. , LMAmirova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

OBflafeHne 3aKOHaMN TEPMOXMMMUN B MPUMEHEHNN K FETEPOreHHbIM NpoLieccam, yCnoBusiMm
paBHOBECWIA B OOHO-, ABYX-, TPEX- 1 MHOTOKOMMOHEHTHbIX CUCTEMAX; a TakXe 03HaKOM/IeHNe
CTYAEHTOB C OCHOBHbIM/ COBPEMEHHbBIMU METOAAMU (PUINKO-XMMUYECKOr0 aHanmaa, NpUMeHsIeMbIMA
NPW N3y4eHnn a30oBbIX PABHOBECUIA B r€TEPOreHHbIX CUCTEMAX.

2. MecTo OUCLMMN/MNHDBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucuunnnHa BkntodeHa B pasnen " 53.B.3 NpodgeccroHanbHbIn" 0CHOBHOM
obpasoBaTtenbHol nporpammbl 020100.62 XuMus n oTHOCKTCS K BapuaTuneHoi yactn. OcBamBaeTcs
Ha 4 kypce, 8 ceMmecTp.

OucumnnnHa "PABHOBECUA B TETEPOIEHHbBIX HEOPITAHNYECKUX CUCTEMAX" oTHOCKTCS K
BapwartmeHol yacTu 6noka B3 (MpodgeccrmoHanbHbiin). [ns yecnewHoro npoxoXxaeH1s Kypca
"PABHOBECW4A B TETEPOIMEHHbBIX HEOPITAHUNYECKINX CUCTEMAX" cTyAeHTbl LONXHbI ObiTb
NOArOTOBNEHbI MO OCHOBHBLIM pa3aenam XMMnum, OUsnkKn, MaTeMaTukKn B COOTBETCTBMM C paboynmum
nporpamMmmamun ans CTyaeHTOB XMMUYECKUX pakynbTeToB YHNBEPCUTETOB.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNeTEHUNN:

PacwmcpoBka
LLncpp komneteHumu npuobpeTaeMor KOMNeTEeHLUN
MMK-6 o o
BN T HaBblkaMu Tbl H BPEMEHH -
(popecauonansmse e a xvGocm aKenepE oD
KOMMeTeHuunn) patype npu np P
MK-7 MMeeT onbIT PpaboTbl HA CePUIAHON annapaTtype, NPUMEHSIEMOI B
(MpogpeceuoHansHole aHanmmquKpmx n (*JI/I3VIKOB(VIMI/I'-IeCKI/IX mpcc%gubBSme
KOMreTeHuunn)
K-8 BnageeTt Metonamm permctpaunm n obpaboTtkm pe3ynbtaTtoB
(MpocbeccuoHanbHele XUMUYECKN 3KCne I/I‘l?lleHTOBp ' i
KoMMeTeHuunn) P

B peaynbtate 0CBOEHWS ONCUMMNIUHBI CTYAEHT:
1. DONXeH 3HaTb:

NPUHUNMbI NOCTPOEHNSA (Pa30oBbIX AnarpamMmm HeopraHN4ecknx CUCTem: O4HO-, ABYX- U
TPEXKOMMOHEHTHDbIX, TpOVIHbIX B3aMMHbIX, BOOHO-CONEBbIX, NX ﬂpOGKLWIVI N CeYEeHU; BO3MOXHOCTU U
obnactu NPUMEHEHNSA OCHOBHbIX METOA0B (PUINKO-XMMUYECKOro aHannaa.

2. IONXEeH yMeTb:

cBOOOAHO OPUEHTUPOBATLCS B TEOPETUHECKMNX BOMPOCAX TEPMOANHAMUKMN FeTEPOreHHbIX
NPOLIeCCOB, rEOMETPUYHECKOM Y aHANIMTUHECKOM NPEACTaBNEHUN reTEPOreHHbIX CUCTEM; MPUMEHSITb
3HaHWS MO reTeporeHHbIX CUCTEMaM A/ PELLEeHNS NPaKTUYeCKMX 3a4ad B 06nact Xummm
reTeporeHHbIX NPOLECCOB; yMETb: BblOUpaTh, B 3aBUCMMOCTM OT 3a4a4u, NOCTaBEHHON
3KCNEPUMEHTATOPOM, T€ METOLbI (PU3MKO-XMMUYECKOrO aHann3a, KoTopble Hanbonee oNTUManbHO
CMoCOBCTBYIOT UX PELIEHUIO.

3. OOMXEeH BnageTb:
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HaBblkaMn MOCTPOEHMS AnarpaMm COCTOSIHMS 1 U3BNEYEHMS U3 HUX MHZDOPMaLIMK MO PaBHOBECUSIM
reTeporeHHbIX CUCTEM; AOCTAaTOYHOM MHJDOpMaLMei Onst CaMOCTOSATENIbHOrO OCBOEHMS METOANK
paboTbl Ha OTAENbHbIX Mpubopax 1 NpaBun Nx aKcnayaTauum.

4. nONXeH OJEMOHCTpPMpOBaThb CMOCOBHOCTb 1 FOTOBHOCTb:

CMOCOBHOCTb OPUEHTMPOBATLCS B TEOPETMYECKUX BOMPOCaX TEPMOANHAMUKN reTeporeHHbIX
NPOLIECCOB, FeOMETPUYECKOM U aHaNUTUYECKOM NPeacTaBeHn reTepPoreHHbIX CUCTEM; MPUMEHSATb
3HaHUS MO reTeporeHHbIX CUCTEMAaM AN pelleHnst NPakTUYeckrx 3anay B 06nactu XxmmMmm
reTeporeHHbIX NPOLIECCOB;

cnocobHOCTb NOCTPOEHUA onarpamMm COCToAHNA N N3BJTIEYEHUNA U3 HUX VIHq)OpMaLI,VIVI no
paBHOBECUAM reTeporeHHbIX CUCTEM.

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 4 3a4eTHbIx(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS OAUCLMMNANHBI 9K3aMeH B 8 cemecTpe.

CyMmMapHo no aucumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MUH1MManbHoe KONMYEeCTBO ANS AOMNycKa K 3a4eTy
28 bannos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpuUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl u yachbl
ayaMTOpHOM paboThbl,

Paspen
Henens WX TpyA0eMKOCTb TexkyLime coopMbl
N 'D'":n"(")'g;/ﬂ;”b'/ Cemectp cemecTpa (B wacax) KOHTponsi
Nekumu MpakTnyeckmellabopatopHbie
3aHATUSA paboTtbl

Tema 1. OCHOBHblE
NOHATMS U NPUHUMNBI
1. [TepMoamHaMmnkm 8 1 2 0 2
reTeporeHHbIx
npoLeCcCoB.

Tema 2. AHanuTnyeckoe

onvcaHne ¢oas3oBbiX
2. paBHOBECU. 8 2 2 0 2

Tema 3. Ounarpamma
COCTOSIHUS

3. OOHOKOMMOHEHTHON 8 3 2 0 2

cuctemsbl (P-V-T).

Tema 4. 3akoHbI

KoHoBanosa. 8 4 2 0 2

Tema 5.
5. |OnddpepeHumnanbHbii 8 5 2 0 2
TepMUYEeCKNin aHanms.
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Mporpamma aucumnnnHbl "PaBHoBecKe B reTeporeHHbix HeopraHmdeckmx cuctemax”; 020100.62 Xumus; Amuposa J1.M.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 6. KoMnnekcHbIn
TEPMUYECKNI aHaNn3.

0

2

Tema 7. I306paxeHue
cocTaBa Ha guarpammax

. [ABYXKOMMOHEHTHbIX

CNCTEM.

Tema 8. BuHapHble

. |[CnCTemMbl C XUMNYECKUM

coeanNHEHNEM.

Tema 9. TBepable
pacTBopbl.

10.

Tema 10.
PeHTreHoaszoBbIn
aHanua.

10

11.

Tema 11. lNoproToBka
06pasLoB kK
nccnenoBaHuio.

11

12.

Tema 12.
TpPEexKoMMNoHEHTHbIe
cucTembl, cnocobbl
n3o0bpaxeHunst cocTaea.

12

13.

Tema 13. lNpoueccol
Kpuctannnsaumm
CniaBoB TPOWNHOM
CUCTEMBI
SBTEKTUYECKOro Tmna.

13

14

Tema 14. TpoWiHble
CUCTEMBI C

"lobpasoBaHneM TBEPObIX

PacTBOPOB.

14

15.

Tema 15. PasbueHne
anarpamm Ha
BTOPUYHbIE TPOWHbIE
CUCTEMBI.

15

16.

Tema 16. Ounarpammsl
pPacTBOPMMOCTM
TPEXKOMMOHEHTHbIX
CUCTEM.

16

17.

Tema 17. [1BOVHbIE
conu.

17

18.

Tema 18. lNoHsATME O
TBEpaodasHbIX
peakuunsx.

18

Tema . NItorosas
doopma KOHTpons

3K3aMeH

NTtoro

36

28

4.2 CopepxaHvue oUCLUNMUHbI
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Tema 1. OCHOBHbI€ NOHATUA U MPUHLUIMbI TEPMOANHAMUKIN FreTepPOoreHHbIX NPOoL.eCcCCOoB.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Oﬂpe,ﬂ,eﬂeHl/le npengmeTa. OCHOBHbIE MOHATUSA 1 NPUHUUNDI. TepMO,D,I/IHaMI/IKa reteporeHHbIX
npoueccos. I'IpleeHeHme OCHOBHbIX 3aKOHOB TEPMOANHAMUKN K FreTepOoreHHbIM paBHOBECUSAM.

naboparopHas pabora (2 4aca(oB)):

3HakoMcTBO ¢ npmnbopamn. TexHrnka 6e3onacHocTn. MoHTaX anekTpru4eckom cxembl. HacTpoiika
npnbopa.

Tema 2. AHanuTH4YecKoe onucaHue pa3oBbiX paBHOBECUM.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

AHanuntnyeckoe onnucaHue pasoBblix PAaBHOBECUIA: YpaBHEHUE COCTOSIHUS padbl. YCNoBus
paBHoBecKs (pas. Ycnosms ctabunbHOCTU PaBHOBECKIA 1 CMELLEHNE paBHOBECUA. Pa3oBbie
peakuun. [lnarpamma coCcTosiHUSi O4HOKOMMNOHEHTHOW cuctemsl (P-V-T).

naboparopHasi paborta (2 4aca(oB)):

N3roTtoBneHne Tepmonap ( NpocToi, andpdoepeHumnanbHon, KoMbuHmpoBaHHo). Moabop paboymx
CONPOTMBNEHWIA B Lleny Tepmonap.

Tema 3. OuarpamMMma cOCTOSIHUSA OOHOKOMMOHEHTHOU cuctemol (P-V-T).
JNeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

TepmoanHaMmyeckoe 060CHOBaHME O4HOKOMMOHEHTHOM cucTeMbl. [1ByxdgoasHble 1 TpéxdpasHble
paBHOBECHUS: B OLHOKOMMOHEHTHbIX cucTeMax. 3akoHbl KoHoBanoea.

naboparopHasi pabora (2 4aca(oB)):
Tepmunyeckunii aHann3 penepHbIX BELWECTB.
Tema 4. 3akoHbl KoHoBanosa.
JNleKLMoHHOoe 3aHsiTne (2 4yaca(oB)):

['eomeTpuryeckoe onucaHe ¢oasoBbix paBHoBECUiA. [TonuMOpdU3M (3HAHTNO 1 MOHOTPONUS) B
0OHOKOMMOHEHTHO cucTeme. PaBHoBecusi (CTabunbHble, MeTacTabunbHble U nabunbHbIE).

naboparopHas pabora (2 4aca(oB)):

Odbopmnenune n pacwmngoposka kpmsbix LTA. 3rotoBneHne rpagympoOBOYHON NNHEKN.
Tema 5. OucbdepeHunanbHbI TEPMUYECKUIA aHaNun3.

NeKLuMoHHoe 3aHsiTne (2 yaca(os)):

,D,BYXKOMI'IOHeHTHbIe CNCTEMDI. r]pVIMeHeHI/Ie 3aKOHOB TepMOOANHaMUKKN K reTeporeHHbIM
paBHOBECUAM 6I/IHaprIX CNCTEM. I'Ipaano pas B NpUMEHEHUN K OABYXKOMMNOHEHTHbIM CUCTEMAM.

naboparopHasi pabora (2 yaca(oB)):

3anucb kpubix [ TA conesbix CnnaBoB BUHAPHON CUCTEMDI.
Tema 6. KoMnneKCcHbIN TepMUYECKUin aHanms.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Bun-, MOHO- 1 HOHBAPMAHTHOCTb CUCTEMDI. T-X AnarpmMmbl. Cnocobbl BbipaXeHNs KOHLEHTpaumi,
NCMNONb3yeMblX B PU3NKO-XMMMYECKOM aHannae. Popmynbl nepecyeta U3 MaccoBbIX OONen B
MOJIbHbIe U Ha0b0oPOT.

naboparopHas pabora (2 4aca(oB)):

lMocTpoeHne No nonyy4yeHHbIM KpuebiM [ TA anarpaMmbl NNaBKOCTU ABYXKOMMOHEHTHOM CUCTEMDI.
Tema 7. U306paxeHue cocTaBa Ha guarpammax OBYXKOMMOHEHTHbIX CUCTEM.

JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

Bu-, MOHO- N HOHBaPUaHTHOCTb cUCTEMbI. T-X anarpMmbl. Cnocobbl BbIPaXXeHNSt KOHLEHTPaLUWIA,
NCMONb3yeMblX B (PU3MKO-XUMUYECKOM aHannse. PopMynbl nepecyeTta U3 MacCoBbIX AONEl B
MOJIbHbIe U Ha0b0oPOT.

Tema 8. BuHapHble cuMCcTeMbl C XUMUYECKUM cOe AUHEHUEM.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

VI3aMeHeHne nonoxeHns HOHBAPUWAHTHbIX TOYEK NP N3MEHEHUN cnocoba BblpaXeHns
KOHLleHTpaLlVIVI. BVIHaprIe CNCTEMDbI B Cny4vae 06pa3OBaHVI9| KOMIMOHEHTaMN XUMNYECKUNX
coefVHeHN, NnaBsaWwmxcs KOHIPY3HTHO N MHKOHIPY3HTHO.
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naboparopHas pabora (2 yaca(oB)):

Cnocobbl onpeaeneHns KOOpAMHAT HOHBAPMAHTHbBIX TOYEK B ABOMHbBIX N TPOWMHbIX CUCTEMAX.
Tema 9. TBepable pacTBOpbI.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

Ounctektuka. MNeputektuka. CMHrynspHble To4kun. NMocTpoeHne guarpamm no KprBbIM OXnaxaeHns
(HarpesaHus). BHapHble CUCTEMbI C TBEPObIMU pacTBOpamun. Tunbl TBEPAbIX PACTBOPOB
(3amelLeHns, BHeAPEHUS U BblHUTAHUS).

Tema 10. PeHTreHodpa30BbIv aHaNU3.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

HeorpaHuyeHHas n orpaHnYeHHas pacTBOPUMOCTb KOMMOHEHTOB B TBEPAOM COCTOSIHUAW.
Knaccndgoukaumsa onarpamm ¢ TBepabiMy pacteopamu no Posebomy. TBepable pacTBOPbl HA OCHOBE
coeavHeHWn, 06pasoBaHHbIX KOMMOHEHTAMU CUCTEMBI. PaLmoHanbHble 1 nppaumnoHanbHble
MaKCUMYyMbl.

naboparopHasi paborta (2 4aca(oB)):

BVIJJ,bI TePMUNYECKUX KPUBbIX CrNnaBoB ,EI,BOI7IHbIX n Tp0I7IHbIX CUCTEM BBTEKTNYECKOro Tuna.
Tema 11. Moprotoska o6pa3LLOB K UCCNEeO0BaHMUIO.

JNeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

JanbToHnabl u 6epTonnuabl. Buabl n3oTepM onan4ecknx CBOMCTB A CoeanHEHNI
onpeneneHHoro 1 HeonpeaeneHHoro coctasa. [yt kpuctannusauum gas no guarpammam
Pas3nuyHoro Tuna. TepMoanuHaMmnyYeckuii BbiBod avarpamMm brHapHbix cucteM. MNMpespalleHve B
TBEPAOM COCTOSIHUW, KOMMOHEHTOB, COeAMHEeHN, 06pa30BaHHbIX KOMMOHEHTaMW, TBepAbIX
pacTBOpPOB (MONMMOPEN3M, paccnoeHne, obpasoBaHne CoeaNHEHNI, 3BEKTOUAHBIE 1
NnepuTeKTONAHbIE NPEBpPaLLEHNS).

naboparopHasi pabora (2 4aca(oB)):

[MocTpoeHne nonuTepMmnyecknx paspesos NPOCTON 3BTEKTUYECKON CUCTEMBI.
Tema 12. TpeXKOMNOHEHTHbIE CUCTEMbI, CNOCOObI N306paXxeHuns cocTasa.
JNleKLMoHHoe 3aHsiTne (2 4yaca(os)):

TpexkoMnoHeHTHble cucTeMbl. Cnocobbl n3obpaxeHns coctasa. NpuMeHeHVe Npasuna goas.
MocTpoeHne 06 beMHON anarpamMmbl 1 ee NPOEKUMiA Ha NNockocTu. MNpaBuna polyara u LeHTpa
TSXecTW. TpoiHas cucTema 3BTEKTMHECKOro Tuna.

naboparopHas pabora (2 4aca(oB)):

MocTpoeHne Npoekuun NMKBMAYyca NPOCTON 3BTEKTUYECKON CUCTEMbI HA KOHLLEHTPALMOHHOM
TpeyronbHuke.

Tema 13. lNMpoueccbl KpucTanamsauum CrnnaBsoB TPOMHONW CUCTEMbI 3BTEKTUYECKOro Tuna.
NeKLuMoHHoe 3aHsiTne (2 yaca(os)):

HOCTpoeHI/Ie N30- N NONNTEPMMNHECKNX Pa3pe30B. rlpOLl,eCCbI Kpuctannmnsauumm cnnaBos TpOI7IHOI7I
CNCTEMbI 3BTEKTUYECKOIo Tuna. TpOI7IHbIe CUCTEMbI C ABOMNHbLIMU U TpOI7leIMI/I coeaNHEHNAMN,
nnaBAWMMNCA KOHIPY3HTHO N MHKOHIPY3HTHO. KBaBI/lﬁI/IHaprIe cedyeHus. TpVIaHI'yJ'IFILl,I/IFI narpamm
TpOI7IHbIX CUCTEM.

Tema 14. TponHble cucTemMbl ¢ 06pa3oBaHUeM TBepabiX PacTBOPOB.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

TpoliHble cnucTemMbl ¢ 06pa3oBaHMEM TBEPAbIX PACTBOPOB: B OOHOW, ABYX U Tpex HOKOBbIX
(BuHapHbIX) cnuctemax. TpoiiHble B3auMHble cuctemMbl. KBagpar cocTtasa.

naboparopHas pabora (2 4aca(oB)):

3HakoMCTBO € NpMbopoM ans peHTreHoBckoro aHanmsa (APOH).
Tema 15. PasbueHue auarpamMm Ha BTOPUYHbIE TPOWHbIE CUCTEMBDI.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

ObpaTnMble U HeobpaTUMble B3aMMHble CUCTEMbI. Pa3brneHne Ha BTOPUYHbIE TPONHbLIE CUCTEMDI.
CrabunbHas n HecTabunbHas guaroHanb Ha KBagpaTe cocTaBa TPOMHbIX B3AVMHBIX CUCTEM.

naboparopHasi paborta (2 4aca(oB)):
MHovunpoBaHne onpakTorpamm YUCTbIX BELWECTB U UX CMNaBOB.
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Tema 16. OuarpamMmmbl pacCTBOPMMOCTU TPEXKOMIMOHEHTHbIX CUCTEM.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

[varpamMmbl pacTBOPMMOCTN TPEXKOMMOHEHTHbIX cucTeM. Cnocobbl Nx n3obpaxeHusl.
M3oTepmmyeckue ceveHns. OBTOHMKA.

naboparopHas pabora (2 4aca(oB)):

3HakoMCTBO € npubopamu Ans MUKPOCKOMUYECKOro aHannaa n n3amepeHne MUKpOoTBEPLOCTH.
Tema 17. [1BOMHbIE CONM.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

LBOViHbIE CONMMN, KOHIPYSHTHO M MHKOHIPYSHTHO PacTBOPUMbIE.

naboparopHasi paborta (2 4aca(oB)):

OnpepneneHne Yncna gas 1 HaxoXAeHne rpaHnL, PacTBOPUMOCTU Ha AMarpaMMmax COCTOSHUSI.
Tema 18. lNoHsATME O TBepaoda3HbIX peakLUaX.

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

MoHsiTME 0 TBEPAOGA3HbBIX peakUUsIX.

4.3 CTpyKTypa n copepxaHume caMOCTOsITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabl
N Paspen Cemectp Hepnens camocm#reanoﬁ TPYBOEeMKOCTb| ;ﬁ%ﬂ:'o;?:;ﬁgﬂﬁ
AducumnnnmHbl cemecTpa paboTbl (B yacax) pa6oTbl
CTYAOEeHTOB
DPUN3NKO-XMMNYECKNn
aHanms kak
Tema 1. OcHOBHblE mMeTon
NOHATUSA N MPUHLNNDI nccnenosaHus.
1. [TepMoanHamMmkm 8 1 |OcHOBHblE 4 fé?lMaiL;Heee
reteporeHHbIX NOHATUS.
NpOoLIeCCOB. MpuHUUNBI
HenpepbIBHOCTA
"
TepmoguHammnyegkoe
obocHoBaHme
Tema 2. AHanntnyeckoe paBHOBECUI B
o |onmcaHue cpasoBux 8 5 retepo- reHHbix 4 HomawHee
paBHOBECU. cucTtemax. 3ajaHve
Ycnosus
cTabnnbHOCTY
oas. Npasu
O6béMHbIE 1
nnockue (P ? T
npoekummn)
Tema 3. Ouarpamma aunarpammbil
3. [cocTosHNS } 8 3  [o8HO- 4 HomalwHee
OOHOKOMMOHEHTHOMN KOMMOHEHTHbIX 3ajaHue
cuctemsbl (P-V-T). cucTtem.
®dasoBble
paBHOBeECUSA n
Bapu

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 8 ns 19. 111 YHI:I

S OEMALIGH



Mporpamma aucumnnnHbl "PaBHoBecKe B reTeporeHHbix HeopraHmdeckmx cuctemax”; 020100.62 Xumus; Amuposa J1.M.

Buabi
Hepens | camoctositenbHon [TpynoemMKOCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB
cucTem
TepmoaonHammnyeqkuin
BbIBOL Anarpamm
4 Tema 4. 3akoHbl 8 4 IBYXKOMMOHEHTHRIX 5 JomauwHee
" [KoHOBanosa. cucTem 3anaHne
pasnn4Horo
TMna.

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Buabl

Tema 5. TepMnyeckoro
5. |[OdndbdepeHumnanbHbIn 8 5 |aHanusa: 4
TepPMUYECKNIA aHanuns. BM3yasibHO
NoNNTEPMUYECKNIf

KomnnekcHble
meTtonobl [TA: C
noTepein macchl
6 Tema 6. KomnnekcHbIi 8 (Trwn OTN),c 5 JomawHee
" [TepMuyeckmin aHanms. onpeneneHnem 3agaHue
06BbéMoB
BblOENSAOWMXCSH
rasos, C O

N306paxeHne
cocTasa.
Cnocobbl
BblpaXXeHust

- KOHLEHTPpaUWA. 5 JomawHee
OGUHaPHbIX 3agaHue
cucTem.
OcHoBHblE
3NEMEHTHI
avarpamm

Cuctembl ¢
3BTEKTUKOMN.
HaxoxneHune
Tema 8. BuHapHble cocTasa

8. [cucTteMbl ¢ XMUMNYECKUM 8 8 3BTEKTUKN 2
COEeVNHEHNEM. NOCTPOEHNEM
TpeyronbH1Ka
TammaHa.
Pacyert cocTtaBa

- lnarpammel ¢
HenpepbIBHbIM
pPALOM TBEPAbIX
9 pacTBOpPOB.
Cunctembl €
orpaHn4yeHHoM
pacTBOpPUM

JlomaluHee
3agaHuve

Tema 7. 306paxeHne

cocTasa Ha gmarpammax
7. |ABYXKOMMOHEHTHbIX 8
CUCTEM.

JomauwHee
3apaHue

9 Tema 9. Teepable 8

5 JomauHee
" [pacTBOpbI.

3anaHne

KETPOHHBH
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Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
MeToapbl
nccnenosaHus
TBEepObIX gaas:
Tema 10. peHTreHoa3oBbii
10.|PeHTreHora30Bbii 8 10 |aHanus, metoapl 2 faalMai”;';ee
aHanus. MUKPOCTPYKTYpbI
n
MUKPOTBEPLOCTN.
Y10
WHovumposaHue
andpaktorpamm
11 Tema 11. loaroToeka YNCTbIX BELWECTB HomalwHee
.lobpasuos K 8 11 2
MCCIGIOBAHMIO. N NX CrNNaBoB.. 3ajaHue
MMocTpoeHne wT
pUX-guarpamm.
lMpocTpaHCcTBEHHOE
N NAIOCKOCTHOE
Tema 12. n3obpaxeHune
12 TpPEexKkOMMNOHEHTHbIE 8 1o  |Avarpamm 5 HomawHee
‘lcucTtembl, cnocobbl TPOWHbIX CUCTEM. 3agaHue
n3o0bpaxeHunst cocTasa. MeTonbl
n30bpaxeHus
coctaea . CB
LlBoiHbIE 1
TPOWHbIE
Tema 13. lNpoueccol COEeONHEHNS C
Kpuctannnsaumm pasnnyHbIM
13.|/cnnaBoB TpoOHOM 8 13 [xapakTepom 2 fé?lMaiu;Heee
CUCTEMBI nnaBneHuns.
9BTEKTUYECKOro Tmna. Tpuanrynaums
CUCTEM C OOHUM
NN HECK
Mpumepbl
anarpamm c
Tema 14. TpoWHble orpaHvyeHHom n
14.cvcTeMBI C 8 14 HeorpaHNU4yeHHOM 5 HomawHee
‘lobpazoBaHMEM TBEPIbIX c 3apaHue
pacTBOPOB. pPacTBOPUMOCTbIO
B TBEPOOM
COCTOSIHUW.
Obpatumo u
HeobpaTnMo
B3aWMHbIe
Tema 15. PazbueHue CUCTEMBI.
15 |BMarpamm Ha 8 15 Cnocobbl 5 JomalwHee
"|BTOPUYHbBIE TPOWNHbIE rpadomyeckoro 3agaHue
CUCTEMBI. n306paxeHuns
anarpamm.
Ksagpar
cocTasa.
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHHBEPCHTET
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 16. dunarpammsl Onarpammbi
16.[PACTBOPMMOCTH 8 16 [PacteopumocTu 5 HomawHee
"|TPEXKOMNOHEHTHbIX nBe conun ? Boaa. 3anaHwue
CUCTEM. OBTOHMKA.
Kpucrtannorngpatsol
o HbIM TUMOM
17 Tema 17. [1BOViHbIE € pas 0 HomawHee
lconm 8 17  |pacTBOPUMOCTMW. 2 3anaqve
' N3oTepMmuyeckoe
ncnapeHme.
TeepoogasHbie
peakuun obmeHa
n
Tema 18. lNoHATME O
KOMMnneK BaHW KoHTponb
18.|TBepoodoasHbIx 8 18 OMANeKkcoobpasgsa % OHTPONbHAA
AKTVBMpOBaHME pabota
peakumsx. -
B3aVMOLENCTBUSA
Mexay
TBEPObIMU BEL
NToro 44

5. O6bpazoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

OcBoeHve ancumnavHbl "PaBHOBECUE B FeTEPOreHHbIX HEOPraHNYeckux cuctemax” npegnonaraet
NCMONb30BaHNe KaK TPaANLMOHHBIX (NEKLN, NPaKTUYECKMNe 3aHATUS C UCMOMb30BaHNEM
METOLMYECKMX MATEPUANoB), Tak N MHHOBALMOHHbBIX 06pa30BaTeNbHbIX TEXHONOMMIA C
NCMONb30BaHNeM B y4eBHOM NpoLecce akTUBHBIX Y UHTEPaKTUBHbBIX (OOPM NPOBEAEHNUS 3aHATUN,
BKIOYAIOLLMX BbICTYMNEHUS CTYAEHTOB Ha 3aHSATUAX C Buanmomarepvanami npv sawmre pegyeparos.

- KOMMNbKOTEPHbIE Npe3eHTaunn nekumni;

- MHTEPAKTMBHBIA ONPOC N0 pa3nenamM Ha nekumsx n Ha nabopatopHbIX paboTtax;

- pa3bop KOHKPETHbIX BOMPOCOB NOCNe UHTEPAKTUBHOMO OMNPOCa;

- pa3bop KOHKpeTHOoI cutyauun: "MocTpoeHne onarpamm NNaBKOCTU ABYXKOMMOHEHTHbIX CUCTEM";

- pa3bop KOHKPETHOW cutyaunmn: "MocTpoeHne NoNMTEPMNYECKNX Pa3pe30B TPONHO 3BTEKTUYECKON
cuUcTembl”.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJIS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBHbIE MOHATUS U NPUHLMMNbI TEPMOAVNHAMUKM reTeporeHHbIX NPOLLECCOB.
JomalHee 3anaHne , NpUMepHbIe BONPOCHI:

3apayn n obnacT NPUMEeHeHUs OU3NKO-XMMmn4eckoro aHannaa. OCcHoBHbIe NoHATMS XA,
V3yyaemble gonaunyeckne ceonctea. [lpyMeHeHne OCHOBHbIX 3aKOHOB TEPMOANHAMUKU K
reTeporeHHbIM PaBHOBECHSIM.

Tema 2. AHanuTH4YeckKoe onucaHue pa3oBbiX paBHOBECUM.
JomawHee 3agaHve , NpUMEpPHbIE BONPOCHI:

TepMoaMHaMuKa reTeporeHHbIX paBHOBECUIA. YCNOBUS CTabuNbHOCTM PaBHOBECUI U CMELLEeHWE
paBHoBecwii. MNpaBuno gas. Pasosble peakLmu.

Tema 3. [lnarpamma COCTOSAHUSA OAHOKOMMOHEHTHOM cuctembl (P-V-T).
JlomalwHee 3agaHve , NPUMEPHbIE BOMPOCHI:
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OLHOKOMMNOHEHTHbIE cucTeMbl. TepMoamHammnyeckoe 060CHOBaHNE 0AHOKOMMOHEHTHOM CUCTEMDI.
AnnoTponusi. SHaHTNO- N MOHOTPOMHbIE NpeBpalleHns. [ByxdasHble 1 TpéxdpasHble paBHOBECUS: B
0OHOKOMMOHEHTHbIX cuctemax. O6béMHas anarpamma coctosiHus ( Ha npumepe anarpammbl CO2).
Kputnueckas u TpoiHast TO4KMU.

Tema 4. 3akoHbl KoHOBanosa.
JlomaluHee 3agaHne , NPUMEPHbIE BOMPOCHI:

JNIHKM MOHOBapPWMaHTHBIX NpeBpalLeHnidi, 06nacTu cylwecTBOBaHUS OTAENbHbIX das. MNonnMopdnam
(9HaAHTMO 1 MOHOTPOMNUS) B OOHOKOMMOHEHTHOI cucTeme. PaBHoBecus (cTabunbHble,
MeTactabunbHble 1 NabunbHbIE).

Tema 5. OludbcpepeHumnanbHbIn TEPMUYECKUA aHaNU3.
JlomalHee 3agaHve , NPUMEPHbIE BOMPOCHI:

Bo3MoxHOCTM BU3yanbHO-nonntepMmyeckoro aHanmaa. CywHoCTb, 3anadu, 0bnactu NprMeHeHns.
Buabl TepMmyeckumx Kpusbix. BnvsiHme pasnnyHbiX oakTopoB Ha BUL, TEPMUYECKUX KPUBbIX.
Tepmonapsbl. ['pagymposka. Pacwmndposka Tepmorpamm.KavyecTBeHHbIN ¢oa3osblii aHanus. Bua
KPVBbIX OXNaXOEeHUS YNCTbIX BEWECTB M UX CNJIaBOB pa3nu4yHoro tuna. lloctpoeHne guarpamm
MNaBKOCTM BUHAPHBIX CUCTEM MO KPUBBLIM oxnaxaeHus. icnonb3oeaHne metona [ TA B usyyeHun
reTeporeHHbIX paBHOBECU.

Tema 6. KoMnnekcHbIn TepMUYECKUI aHanus.
JlomaluHee 3agaHne , NPUMEpPHbIE BOMPOCHI:

B03MOXHOCTN BU3yanbHO-NONUTEPMUYECKOrO aHanmsa npv n3y4yeHum auarpamm nnaBkocTu.
Ncnonb3oeaHne metona O TA B n3y4eHUn reteporeHHbix paBHoBecuii. KombuHnpoBaHue metona
OTA c metonamm onpeneneHns notepu maccol (T v OTI), ¢ domkcaunein obbema BbloENUBLIErOCS
rasa, C U3MepeH1eM N3MEHEHNS SNEKTPONPOBOLHOCTMW.

Tema 7. U3o06paxeHue cocTaBa Ha AuarpamMax OBYXKOMMOHEHTHbIX CUCTEM.
JomalwHee 3anaHne , NpUMepHbIe BONPOCHI:

Tunol unarpamm 6I/IHaprIX KOHOEHCUPOBAHHbLIX CUCTEM. OBTEKTUYECKUIA TN anarpamm.
reOMeTpVI‘-IeCKVIe 06pa3b|: none, NMHNA To4YKa Kak 3JieMeHTbl gunarpamm. I3MeHeHne nonoxeHuns
HOHBAPUAHTHbIX TOYEeK NMpn N3MeHeHNn cnocoba Bblpa>XXeHuns KOHLLeHTpaLlMVI.

Tema 8. BHapHble cUCTEeMbl C XMUMUYECKUM COEeAUHEHUEM.
JomalHee 3anaHne , NpUMeEpPHbIE BOMPOCHI:

OCHOBHbIE 3NeMEHTbI AnarpamMm naaBkoCcT BMHAPHBIX CUCTEM: IMKBUAYC, CONNAOYC, 9BTEKTMKA,
nepuTekTuKa, AMCTEKTUKA, MOHOTekTMKa. OTpaxeHne Ha auarpamMmmax COCTOSIHUS [BOMHbIX CUCTEM
nonMMopcramMa KOMNOHEHTOB CUCTEM. YUYEHUE O CUHTYNSIPHBIX TOYkax. PaunoHanbHble u
NppaunoHanbHble MakCUMyMbl.

Tema 9. TBepablie pacTBOpbI.
JomawHee 3anaHue , NpUMepHbIe BOMPOCHI:

Tvnbl TBEPOBIX PACTBOPOB (3aMeLEeHNs, BHEAPEHNS, BbluMTaHNS).PaLumoHanbHble 1 MppaunoHbHbIE
MakcumyMbl. JanbtoHnabl n 6eptonnnabl. Buobl nsotepm . MNyTtn kpuctannmnsaumm gas no
anarpammam pasnmyHoro Tuna. duarpamMmmbl pacTBOPUMOCTY CONb-BoAa. KpuornapatHas Toyka.
M3oTepmmyeckoe ncnapenue.

Tema 10. PeHTreHo(pa30BbIN aHaNMU3.
JomawHee 3agaHve , NpUMepHbIE BONPOCHI:

[MpumMeHeHWe MeTona peHTreHoda3oBoro aHanmnaa ( POA ) ons nsyyeHns paBHoOBECUI B
reTeporeHHbIX CUCTEMax 1 NOCTPOEHNS auarpamm nnaskocTn. MexXnnockoCTHble pacCTOSHMS.
®dopmyna Bynbpa-bperra. dudppakumoHHas kaptuHa nonukpuctannos. Metoapl perncrpaumm
LMPPaAKLMOHHBIX CNEKTPOB: choToperncTpauns B kamepax Llebas n MMHbe ¢ pasnnmyHbIiMm
MoHOXpomaTopamu Ha npubope YPC; noHmsaunoHHas pernctpauns Ha audppaktometpe OPOH.

Tema 11. Moproroska 06pa3LOB K UCCNEeNO0BaHUIO.
JomawHee 3agaHne , NPUMEpPHbIE BONPOCHI:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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MocTpoeHne WTpux-anarpamMm no MHANLMPOBAHHBIM AndppakTorpaMmam crnnasos BMHapHON
cuctembl.OnpeaeneHne MexXnnoCKOCTHbIX PACCTOSIHUIA U MHTEHCUBHOCTEN No febaerpammam.
Kaptoteka ASTM. MprmeHeHne PDA ons nsydeHnst asosbix auarpamm buHapHbix cuctem.Meton
MUKPOCTPYKTYPHOIO aHannaa v n3amMepeHnst MMKpoTeepaoctu. BoamoxHoctn metogos. OnpeneneHuve
npenenos pacTBOPUMOCTA B TBEPOOM COCTOSHUM.

Tema 12. TpeXKOMNOHEHTHbIE CUCTEMbI, CNOCOObI N306paXxeHus cocTasa.
JomawHee 3agaHne , NPUMEpPHbIE BONPOCHI:

MocTpoeHne 06 bEMHON anarpamMmbl 1 ee NPOeKUniA Ha NnockocTn. CBOMCTBA TpeyronbHMKa
'mbbca-Poseboma. MNpaBmna pblyara u LeHTpa TsaxecTn. PopMybl nepecyeTa KOHLEHTpaLmMii
KOMMNOHEHTOB TPOWHbIX CNaBOB. TpoMHas cucTema aBTekTnyeckoro Tmna. NoctpoeHme nso- un
NonMTEPMNYECKNX PaA3PE30B.

Tema 13. Mpouecchbl KpUCTaNAN3aLmm CnaaBoB TPOMHOW CUCTEMbl 3BTEKTUYECKOro TUNa.
[omalHee 3agaHve , NpMMepHble BOMPOChI:

Buobl KpuBbIX OXNaxaeHns TPOVHbIX cniasos. [1epBuyHas, BTOPUY- Has U TpeTnyHas
Kpuctannunsauunn. TpoinHble CUCTEMbI C OBOWHbLIMU U TPOWHbLIMU COEAVHEHUSAMW, NNABALUMUCS
KOHFPY3HTHO M MHKOHIPYaHTHO. KBa3nbuHapHble ceveHns. TpraHrynaums amarpamm TPOnHbIX
cucteM. Metoabl onpeneneHns Koop- AMHAT HOHBapUAaHTHbIX ToYek anarpamm. [NpumeHeHve
npasuna gas.

Tema 14. TporiHblie cuctembl ¢ 06pa3oBaHMEM TBEpPAbIX PaCTBOPOB.
JlomaluHee 3agaHne , NPUMEpPHbIE BOMPOCHI:

J1BOMHbIE N TPONHbBIE COEAMHEHNS C Pa3/IMYHbIM XapakTepoM nnasneHus. TpoiHble B3auMHble
cuctembl. KBagpat coctasa. Obpatumbie 1 HeobpaTrMble B3anMHble cMCTEMbI. [locTpoeHne
N30TEPMUYECKMX U NONTUTEPMUYECKNX CEHEHNIA.

Tema 15. PasbueHune guarpamm Ha BTOPUYHbIE TPONHbIE CUCTEMBI.
[omalHee 3agaHve , NpMMepHble BOMPOCHI:

TpVIaHFyJ'IFILI,I/IFI CUCTEM C OLHUM UNN HECKONIbKUMU OBONHbLIMU U TpOI7IHbIM n coeanHeEHNAMN.
CrabunbHas n HecTabunbHas guaroHanb Ha KBagpare coCtaBa TpOl7|HbIX B3aMMHbIX CUCTEM.

Tema 16. [uarpammbl pacTBOPUMOCTU TPEXKOMIMOHEHTHbIX CUCTEM.
JomalHee 3anaHne , NpUMEpPHbIE BOMPOCHI:

LOunarpammbl pactBopumocTu. [dunarpammbl e conu 1 Boga. Cnocobbl nx n3obpaxeHus.
N3oTepmuyeckne ceveHunsi. IsToHuka. Kprctannormapatbl C pasHblM TUMOM PacTBOPUMOCTH.

Tema 17. [1BOWHbIE CONMWN.
JlomaluHee 3agaHue , NpUMeEpPHbIE BOMPOCHI:

Junarpammbl pacTBOPUMOCTU C 06Pa30BaHMEM ABONHBIX COMEN, KOHIPY3HTHO Y MHKOHIPY3HTHO
pacTBOpUMbIE.

Tema 18. lNoHsATMe 0 TBepAoda3HbIX peakLUaX.

KoHTponbHas paboTa , npMMepHbIe BOMPOCHI:

BuneTbl K KOHTPONBLHOK paboTe npueeneHbl B pasaene "Mpoyee”.
Tema . UToroeasi popma KOHTpons

MprMepHble BONPOCHI K 9K3aMeHY:
BuneTbl KOHTPONbHOM paboTbl Kypca "PaBHOBECUSI B reTEPOreHHbIX cnuctemax”

Buner 1
1.YcnoBue paBHoBecus goas.

2.11306pa3nTb amarpammy OBOMHOM CMCTEMBI C ABYMS COeANHEHMSMU cocTasa 25 n 66,7 mon % B,
NNaBAWMMNCA UHKOHIPYSHTHO, MpUYeM KOMNOHEHT B npetepnesaeT nonvMopgHoe npespalieHme

HUXe TeMnepaTypbl 9BTEKTMKU, a Ha OCHOBE KOMMoHeHTa A obpasyeTcs TBepAblii pacTBop.
3.HapvcoBatb onarpammy nonMTepMMYeCKOro paspesa TPOMHOM CUCTEMbI 9BTEKTUYECKOrO TUNA,
NPOXOAALWEro Yepes ABE TOYKU OBOVHbIX 9BTEKTUK.

Bunet 2
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1.YcnoBue ctabunbHOCTY paBHOBECHUSI.

2.11306pa3nTb amarpammy OBOVHONM CMCTEMBI C ABYMS coeauHeHnsamm coctasa 40 n 80 mon % B.
MNepBoe coeauHeHne - 0anbTOHNA, Ha ero OCHOBE, a TakXe Ha OCHOBE 060UX KOMMOHEHTOB CUCTEMbI
obpasytoTcsa TBepable pacTBopbl. Bropoe coeanHeHne nnaBnTCA MHKOHTPY3HTHO.

3.HapucosaTtb guarpammy nonMTepMmMyYeckoro paspesa TPOMHOM CUCTEMbl 9BTEKTMYECKOro T1Na,
NPOXOL4SLEro Yepes TO4Ky OBONHOM 9BTEKTUKM N NEepeceKaltowyo NorpaHnyHyro NMMHAUIO.

bunet 3

1.dasoBble peakumu.

2.M1306pa3nTtb guarpamMmy OBOIHOWN CMCTEMbI C ABYMS cOeanHeHnsimmn coctasa 33,3 n 75 mon %B.
Oba coeamHeHNs NNaBsATCS MHKOHIPYSHTHO, @ HA OCHOBE KOMMOHEeHTa B obpasytotcs
OorpaHun4yeHHble TBepable pacTBOpbI.

3.HapucoBatb gmarpammy nonuTepMnU4eCcKoro paspesa TPONHOM CUCTEMbI 9BTEKTUHECKOro THMa,
NPOX04sLEero Yepes BEPLWHY TPeyrosibHMKa CocTaBa U TOYKY OBOMHOM 3BTEKTUKMU
NPOTUBOMOJIOXHOW CTOPOHBI.

Bunert 4

1.[Byxhba3Hble paBHOBECUS B OOQHOKOMMOHEHTHOWN CUCTEME.

2.M1306pa3nTtb amarpammy OBOWHOM CMCTEMbI C ABYMS COEANHEHMSMU cocTaea 25 n 66,7 mon % B.
[MepBOe coenmHeHne NNaBUTCA KOHFPY3HTHO U MMEET NONUMOPCOHOE NpeBpaLLeHne Bbile
Temneparypbl 3BTEKTUKN, BTOPOE MNAaBUTCSH NHKOHTPY3HTHO.

3.Hapucosartb anarpammy nonmtepMmyeckoro paspesa TPONHON CUCTEMbI 3BTEKTMYECKOro T1na,
npoxoasuero napanienbHo O4HON N3 CTOPOH TPEYrofibHMKa Bbllle TOYeK OBOMHbIX 9BTEKTUK.
Bunet 5

1. TpexdpasHble paBHOBECUS B OLHOKOMMOHEHTHOW CUCTEME.

2. .M306pasnTb gnarpammy LBONHON CUCTEMbI C ABYMS COenHeHmsaMn coctaea 33,3 n 75 mon % B
[NepBoe coenmHeHne nNNaBnTCa NHKOHIPYSHTHO U UMEET NONMMOPJOHOE NPeBpalleHne HuXe
TemnepaTypbl 3BTEKTUKN; BTOPOE NNABUTCS KOHIPYSHTHO M HA ero OCHoBe obpa3syeTcs TBepabli
pacTBOp C ABYCTOPOHHEN 061aCcTbi0 FOMOreHHOCTH.

3.HapucosaTtb guarpammy nonMTepMmnyeckoro paspesa TPOonHOM CUCTEMbl 9BTEKTMYECKOro T1na,
npoxoasuero napannenbHo O4HON N3 CTOPOH U TOYKY TPOMHOW 3BTETUKW.
Bunet 6

1. Tnbl OOHOKOMMOHEHTHBIX CUCTEM C NONNMOPAU3MOM ( BHAHTUOTPOMUSA U MOHOTPOMKUS).
2.11306pa3nTb amarpammy OBOVHONM CMCTEMbI C ABYMS coeauHeHnsamm coctasa 20 n 80 mon % B.
Oba nNnaBsATCA MHKOHTPY3HTHO, HA OCHOBE BTOPOro CoeauHeHns obpasyetcs bepTonnnaHas gasa,a
CO CTOPOHbI KOMMNOHEHTA B nmeetcs 0bnactb orpaHNYeHHbIX TBEPAbIX PACTBOPOB.

3.HapucosaTtb guarpammy nonMTepMmMyeckoro paspesa TPONHOM CUCTEMbl 9BTEKTMYECKOro T1MNa,
npoxogsuero napannenbHO OOHON U3 CTOPOH U Nepecekarowero 04Hy NorpaHnyHyo TNHNIO.

bunet 7
1.CteneHb cBoboAabl (HOH-, MOHO- 1 ONBAPUAHTHOCTD ).

2.M1306pas3nTtb guarpamMmy OBOIHON CMCTEMbI C ABYMS coeamHeHnsimm coctasa 20 n 60 mon % B;
[MepBO€e NNaBUTCS MHKOHTPYSHTHO, @ BTOPOE - KOHIPY3HTHO, HO NPW NNaBfeHNN B HEKOTOPOM
CTerneHu pasnaraercs.

3.Hapucosatb anarpammy nonmtepMmyeckoro paspesa TPONHON CUCTEMbI 3BTEKTMYECKOro TMNa,
NPOX0AAWEro Yepes BEPLNHY TPeyroibHMKa U TOYKY TPOMHOM 9BTEKTUKMN.

BuneT 8

1. TepmoauHaMmyeckoe 060CHOBaHNE OHOKOMMOHEHTHO CUCTEMBI.

2.11306pa3nTtb amarpammy OBOVHOM CMCTEMbI C ABYMS coeauHeHnsmm coctasa 40 n 80 mon % B.
[NepBOE NNaBUTCS KOHFPYSHTHO, BTOPOE - MHKOHIPY3HTHO,a KOMMNOHEHT A npeTepnesaeT asa
NONMMOPMOHbIX MPEBPALLEHNS pUXe conuayca.

3.HapucosaTtb guarpammy NonMTepMMYecKoro paspesa TPOMHOM CUCTEMbl 9BTEKTMHYECKOrO TMNa,
NPOXOL4SLero napannenbHo O4HON U3 CTOPOH 1 Nepecekarowyo OBe norpaHnyHble NMUHUN.
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Bunet 9
1. TepmMoaomHamnyeckoe 060CHOBaHNE OBYXKOMMOHEHTHOW CUCTEMBI.

2. .M306pas3nTb anarpamMmy LBONHON CUCTEMbI C ABYMSi COeAMHEHMSIMU cocTasa 25 1 60 mon % B.
MepBoe NNaBMTCS MHKOHTPY3HTHO, BTOPOE - KOHIPYSHTHO U Ha ero ocHoBe 06pasyeTcs TBepAablii
pacTBop, 06nacTb rOMOreHHOCTN KOTOPOro NeXMT No 06e CTOPOHBI OT TOYKM COCTaBa.

3.Hapucosatb anarpammy nonmMtepMmyeckoro paspesa TPONHON CUCTEMbI 3BTEKTMYECKOrO TMNa,
NpoxXosiero Yepes BepwmHy 1 nepecekarowero norpaHnyHyto NMHMIo.

Bunet 10

1.TemnepaTypa-coctas 1 gasneHne-cocTas NPOeKUMn OL4HOKOMMIOHEHTHON CUCTEMBI.

2.11306pa3nTb amarpammy OBOVHOM CUCTEMbI C ABYMS coeanHeHnsaMmn coctasa 40 n 75 mon %B.06a
NNaBATCSA KOHIPyaHTHO. Ha ocHoBe nepBoro obpasyeTcs TBepObli PacTBOP - ABYCTOPOHHAS
(pasa.Temnepatypa nnasneHns BTOPOro Bbile TeMNepaTtypbl NNaBneHns nepsoro, ein oteevaeT

CUHIynsipHas ToykKa.
3.HapucoBatb gmarpammy nonmTepMMYEeCcKoro paspesa TPONHOW CUCTEMbI , MPOXOASALErO
napannenbHoro ctopoHe A-C, nmes B Buay, 410 B cucteme obpasyetcs coeanHeHme AC.
Bunet11

1.M30TepMunyeckme npouecchbl B 04HOKOMMNOHEHTHOW CUCTEME.

2./1306pa3nTtb amvarpammy OBOVHOW CMCTEMbI C TPEMS coeanHeHnsaMmn coctasas0, 66,7 n 75 mon
%B.BTOpoe coenmHeHne NnaBnTCs KOHIPYaHTHO,a ABa OPYIrUX - MHKOHIPY3HTHO.

3.M1306pa3nTb N30TEPMNYECKYIO AnarpamMmmy pacTBOPUMOCTU TPOMHO BOLHO-CONEBON CUCTEMDI, B
KoTopoli obpasyeTcs ABOViHAs COfb.
Bunet 12

1.[Mpasuno gas. lNpooeMoHCTpMpPOBaTb HA NPUMEpPax CrnaBoB TPOMHOW CUCTEMbI 9BTEKTUYECKOrO
TMna

2.11306pa3nTb amarpammy OBOVHOM CMCTEMBI C ABYMS coeanHeHnsammn coctasa25 n 50 mon %B. Oba
NNaBATCA KOHIPY3HTHO; TeMneparypa nnaeneHns nepsoro Bbile TemrnepaTypbl niasneHns BTOpPoro,
a Ha OCHOBE BTOPOro COeAMHEHNS U KOMMOHeHTa B obpasytoTcsa TBepable pacTBopbl

3.M1306pa3nTtb N30TEPMUYECKYIO OnarpamMmMmy pacTBOPUMOCTUN TPOMHO BOAHO-CONEBOI CUCTEMDI, B
KOTopoli obpasyeTcst Kpuctannornopat ABONHOA conu

bunet 13

1.MpuHUMN cootBeTCTBMSA. [TPOAEMOHCTPUPOBATL HA NPUMeEpax.

2.lpuBeante npnMepbl KPUBbLIX OXNaXOEeHUS CniaBoB OBONHON CUCTEMbI C MEPUTEKTUKOMN.
3./1306pa3nTb N30TEPMNYECKYIO OmnarpamMmMmy pacTBOPUMOCTU TPOMHO BOAHO-CONEBOI CUCTEMDI, B
KOTOPOI 0fiHa CONMb KPUCTaNIN3yeTCcs Kak B BUAe kpuctaniornapara, Tak u B 6e3Bo4HOM
COCTOSHUN.

Bunet 14

1. MpuHuMn HenpepbiBHOCTU. [TpoaeMOHCTPUPOBaTb HA NMpUMepax.

2.CpaBHNTE KpUBblE OXNaXAEeHMs YNCTOro BeWwecTsa, TBEPAOro pacTeopa, SBTEKTUYECKOro cnnasa
N MEXaHWYeCKO CMeCK ABYyX HE pearnpyrowmx Mmexay coboin coeauHeHniA.

3.lMpuBecTtn onarpammy nonMTepPMUYECKOro paspesa TPONHOM CUCTEMbI, MPOXOOALEro OT BEPLUHbI
TpeyronbHuKa B K Touke coctaBa ABoviHOro coeanHeHns AC, nnasslerocs UHKOHIPYSHTHO.

Bunet 15

1.MNpasuno gas. NpoaeMoHCTpnpoBaTh Ha NpMMepax KPMBbIX OXNaXAEeHNS CNNaBoB ABOVHOM
CUCTEMbI 3BTEKTMYECKOro TUna.

2./1306pa3nTb onarpammy OBOWHON CMCTEMbI C ABYMS coeanHeHnsamm coctasa 50 u 80 mon %B.
MepBoe NNaBMTCA MHKOHTPY3HTHO, BTOPOE -KOHIPY3HTHO. Ha ocHoBe KOMMNOHeHTa A HabnopaeTcs
obnacTb OrpaHM4YeHHON PacTBOPMMOCTM.

3. .[NpmnBecTn anarpammy NoNMTEPMUYECKOro paspesa TPOMHON CUCTEMbI, NPOX0oaswWero ot
BEPLWMHbI TpeyronbHMka B K Touke cocTtaBa ABOVHOrO KOHIPYSHTHO Nnasswerocs coeanHeHns AC2
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Ok3amMeHaumnoHHble BuneThbl cneukypca
""eTeporeHHble paBHOBECKS B HEOPraHNYeckmnx cuctemax”

Bunert 1

1.MMNpasuno gaa. MNpuHUMNblI HENPEpPbLIBHOCTU 1 COOTBETCTBUS.

2. TpexKkoMMNoHeHTHasa KOHOEHCUPOBaHHas cucTeMa C ABOVMHbIM COeAMHEHNEM, NNaBAWNMCS
KOHIPY3HTHO.

Bunet 2

1.dunarpamMma coCTOSiHNS OLHOKOMIMOHEHTHON CMCTEMbI (0O bEMHAs 1 nnockas).

2. TepmognHamuyeckunii BblBOL AnarpaMmmbl BONHON 3BTEKTUHECKON CUCTEMBI.

Bunet 3

1.,ﬂl/larpaMMbI C SHAHTUOTPOMHbLIM TN MOHOTPOTHbLIM rpeBpalleHnem B OOHOKOMMOHEHTHOMN
cncrteme.

2. TpexkoMrnoHeHTHas KOHOEHCPOBaHHAs CMCTeEMa C OBOVIHbIM COEeAMHEHVEM, MNABSALWNMCS
WHKOHIPY3HTHO.

bunert 4

1.CncTtemMbl roMoreHHas, reteporeHHas, oTkpbiTas, 3akpbitas, naeanbHas.

2.MoHaTre o P-T-X gnarpammax GMHapHbIX CUCTEM.

Bunet 5

1. [ByxdhasHoe n TpexcpasHoe pasHoBecus. CMelleHe paBHOBECHUSI.

2./1306paxeHne coctaBa B ABONHOM U TPOHOI cucteme. MNMepecyeT KOHLEHTpaUMmM 0T MacCoBbIX
O0Nel K MONbHbIM OONSAM.

bBunet 6

1.[MpaBuna pblyara n LeHTpa TIXeCTu.

2.BrnHapHble cnctembl C NOANMOPAOHBIMIU NPEBPALLEHNSAMN KOMMOHEHTOB.

Bunet 7

1.BuHapHble cucTeMbl C TBEPAbIMU pacTBOpaMu (OrpaHNYeHHas n HeorpaHu4yeHHas
pacTBOPUMOCTb).

2. TpoiHble B3anMHble CUCTEMbI. [1poekums MOBEPXHOCTUN NMKBMOYCA Ha KBagpaTe cocTasa.

Bunet 8
1.YpaBHeHne cocTosiHUS doasbl. YcnoBue cTabunbHOCT paBHOBECHUSI.
2. [lnarpamma 6BUHapPHOI CUCTEMbBI C XMUYECKM COEAMHEHNEM ( YCTONYMBBIM U HEYCTONYUBLIM).

Bunet 9
1.TBepable pacTBOpPbl HA OCHOBE COeAMHEHMWIA KOMNOHEHTOB. [JanbToHnabl 1 6epTonnnapl.
2.OBTEKTONAHBIE U NEPUTEKTONOHbBIE MPOLIECChI, MX OTPAXEHUS Ha AnarpaMmmax COCTOSAHUS.

Bunet 10

1.9BTEKTUKA, OANCTEKTUKA, NepuTekTuka. CUHIyNspHbIe TOYKM Onarpamm COCTOSIHUS.
2.BapuaHTHOCTb cncTeMbl. HoHBapnaHTHOE, MOHOBapMaHTHOE, AMBapPUAHTHOE
paBHOBECUS.

Buneti1

1.MMpumMepbl onarpamm COCTOSHMS C NpPeBpaLeHMaIMy TBEPLAbIX PaCTBOPOB.
2.Cnocobbl n3obpaxeHns gmarpamm pactsopmmocTi. KprorngparHas toyka.
Bunet 12

1.MnaHnpoBaHne aKcnepuMeHTa Npu N3y4eHnn BUHapPHbIX 1 TPONHBIX CUCTEM.

2. TeBepnocasHble peakumn. Ponb To4eyHbIx oedpekToB. AKTUBNPOBaHUE peakLumii
MexXJy TBepablM/ BellecTBamu.

Bunet 13
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1.TpoliHble B3auMHble obpaTiMble U HEObpaTUMbIE CUCTEMBI.
2. N3oTepMmnyeckme ce4eHns HEKOTOPbIX TPONHbIX BOAHO-CONEBbLIX CUCTEM.

Bunet 14
1.MMOHATUSA O MHOTOKOMMOHEHTHbIX cucTemax. Cnocobbl ux n3obpaxeHus.
2.9BTOHUMKA. MpoLecchl N30TEPMUYECKOr0 UCMAPEHNMN 1 NPOLIECCHI OXNaXAEHNS PpaCcTBOPOB.

Bunet15

1.Cnocobbl onpeneneHns n yTOMHEHUS HOHBAPUAHTHBIX TOYEK Ha AMarpammax OBOVHbIX U TPONHbIX
cucTtem.

2.l 'eomeTpuyeckoe onncaHme oa3oBbiX PABHOBECUIA B OOHO-, ABYX- M TPEXKOMMOHEHTHbBIX CUCTEMAX.

7.1. OcHOBHas nuTeparypa:

1.PeHTreHorpadus kak MeTon nccnenoBaHns reTeporeHHbiX paBHoBecui. Y4. noc. Coctasutenu:
3.M. Natbinos, P.I". ®duuesa, 3.3. Mbparumosa. - KasaHb: M3g-Bo KI'Y, 2006. - 36 c.

2. PeHTtreHorpadous kak Meton nccnegoBaHusl reteporeHHbIX paBHOBECUN [TEKCT : SNeKTPOHHbIN
pecypc] : [yuebHoe nocobue] / KasaH. roc. yH-T ; [cocT.: 3.M. latbinos, P.I". ®duueea, 3.3.
Nb6parmnmoea ; Hayd. pen. npodd. H.A. YnaxoBuy] .- OnekTpoHHble faHHble (1 dhain: 1,17 M6) .-
(KasaHb : HayyHas 6ubnunoteka KaszaHckoro goegepanbHoro yHusepcuteta, 2014) .- 3arn. ¢ akpaHa
.- Pexum poctyna: oTKpbITbIN.

OpurvnHan konun: PeHTreHorpadgous Kak MeTo NCCNeaoBaHns reTeporeHHbIX paBHoBecui : yyeb.
nocobue / KasaH. roc. yH-T ; [cocT.: 3.M. Jlatbinos, P.I". ®uuesa, 3.3. Mibparnumosa ; Hayu. pea.
npodp. H.A. Ynaxosuy] .- KazaHb : [KasaH. roc. yH-1], 2006 .- 36, [1] C. : un. ;
20.http://libweb.ksu.ru/ebooks/publicat/0-760472.pdf

3.®Penotos M.A. SloepHblil MArHUTHbIA PE30HAHC B HEOPraHMYeCKOW 1 KOOPANHALMOHHOW XUMUN.
PacTBopbl 1 XnaKocTn. [DNEKTPOHHbIN pecypc]. - M.: duamatnut, 2010. - 384 c.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2151

7.2. lononHutenbHasa nuteparypa:

1.MeToaonyeckume ykasaHns K CUHTE3aM HeopraHudeckux BewecTs. KasaHb. KI'Y. 2006.-24c.
http://old.kpfu.ru/f7/bin_files/chem0008.pdf

2. babknHa C.C., booc I".A., boiukosa T.U., Oesstos ®.B., Kyabmuna H.J1., Kyteipesa M.T1.,
CanbHukos H0.U., CanpbikoBa 3.A., TumoweHko KO.M. MeTtoanyeckoe nocobue no obuen xmmmun.
Lns camocToaTenbHol paboTebl cTyneHToB. KasaHb, KI'Y, 2009 r. MoapobHocTu:
http://kpfu.ru//staff_files/F1033235134/Rukovodstvo.po.obschej.himii.dlya.smezhnikov_2009.pdf

3. Mnnka H.J1. 3apaum n ynpaxHeHus no obwei xummm. - M.: Muterpan-pecc, 2008.-240c.

7.3. UHTEepHeT-pecypcChbl:

E-book : Alloy Phase Equilibria, Alan Prince. (2009/04/15). -
http://www.msiport.com/discover-msi-eureka/information-categories/list-of-all-systems/
Phase Equilibria Diagrams - http://diagplot.net/default.aspx
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The ASM Alloy Phase Diagrams Center allows subscribers to explore, search and view more than
34,000 binary and ternary phase diagrams and associated phase data for more than 6200 systems
from their Web browsers. - http://www1.asminternational.org/asmenterprise/apd/

ObpaszoBatenbHbliAi nopTan no xmmum - http://www.chemiemania.ru/chemie-99.html
Ob6pasoBatenbHblii nopTan no xummm - http://www.xumuk.ru/encyklopedia/2123.html

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune oncumnanHbl "PaBHOBECKE B reTEPOreHHbIX HeOpraHn4eckmx cuctemax” npegnonaraet
NCMONb30BaHNe CNnemylolwero MaTepuanbHO-TEXHUYECKoro obecneyeHns:

MynbTumMeguiiHas ayautopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON YyNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EeHNS 1 Nepenayn dNeKTPOHHbIX JOKYMEHTOB. TnoBas koMnaekTaums
MyNbTUMEANIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMAaTU3NPOBAHHOIO
NPOEKLMOHHOr0 9KpaHa, akyCTMYEeCKON CMCTEMBI, a TAKXe MHTEPAKTMBHOW TpMByHbI MpenonaBaTens,
BK/IOYaoLWen Ta4-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOoHaNbHbIn KOMMbIOTEP
(C TexHUYecknMm xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGECHI
noakntoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens sSBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, N CNYXUT
MONHOLUEHHbIM paboynm MecToM npenogasartens. Npenonasarenb MMeET BO3MOXHOCTb NErko
yrnpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, YTO MO3BONSIET NPOBOAMTDL NEKLMN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
oby4varowmxcs B yooOHON 1 AOCTYNHOW ONst HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
MHTEPaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNE C MCMONb30BaHMEM B NpoLecce 0byyeHns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeoninHas ayautopus Takxke oCHaleHa WupoKOrnonoCHbIM
LOCTYNOM B CETb MHTEpPHET. KomMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOorpaMMHoOe obecneyeHue.

KadgoeapanbHbIii NPOEKTOP AN AEMOHCTPaUMiA Npe3eHTaumin No BblbpaHHON TEMeE.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnamm @I OC BINO un yyebHbIM nnaHom no
HanpasneHnio 020100.62 "Xumua" n npodomnio NoArotToBkn HeopraHnyeckas xmmms .
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