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[Iporpamma cocraBieHa Ha OCHOBE (Denepanbﬂoroﬁro >YAApPCTBEHHOTO 00pa30BaTeILHOTO
crannapta Beiciiero obpasoBanus (OI'OC BO) cnenmansHoctH 04.05.01 dynnameHTansHas
[IpHKJIaIHas XHUMHMsl, YTBEPKAEHHOr0 pruKazoM Munucrepcrsa oOpasoBanus v Hayku Poccuiickoi
@eneparuu ot 13 mroms 2017 r. No 652; ygeOHOro miaHa W OCHOBHOH oOpa3zoBaTenbHOMH
nporpamMmsel crietHanbHocTH 04.05.01 OynaaMeHTaTbHAS W NPUKIaIHasd XHMHA, pa3paboTaHHBIX B
'OV BIIO «/loneukuii HALHOHATBHEIA YHUBEPCHTETY.

Paspaborunk:

3aBeayiomuii kadeapoi GU3NUECKOH XUMHUH, ‘/%_A_
IL.X.H., npodeccop B.M. Muxanesuyx

HoueHT kapeapsl GpU3HIECKOH XUMHH,
K.X.H., JOUEHT

H.H. Benasa

[lporpamma y4eOHOM MUCHMIUIMHBI YTBEpI)KJeHa Ha 3acejaHuu Kadeapsl (GuamgecKkoi
XHMHH
ITporokon Ne 13 ot «28» mapra 2020 r.

3aBeytommit kadenpoit V7L_k B.M. Muxansayx

v

[Iporpamma  yueOHOH jucuumImMHbl  0f00peHa  y4eOHO-METOAMYECKOH KOMHCCHEH
XMMHYECKOTro (hakynbTeTa
[Tporoxon Ne 3 ot «15» anpens 2020 r.

[Ipencenarens y4eOHO-METOIMYECKOI Vi /"/
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Komuccuu akynsTeTa @Hrr) H.B. 5I6n0ukoBa




1. OBJACTHb IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYEBHOM ITPOLECCE

Kypc «®usmdeckas XuMHS» BXOTUT B 0a30BYI0 4YacTh MPO(ecCHOHAIBHOTO IIMKIIA
JTUCIUIIAH MOJATOTOBKHU CTYJCHTOB OI1 Creuuanurer 1o CHeIHaTbHOCTH
04.05.01 dynpamenTanpHas ¥ TpUKIagHAs XUMUA. [[UCHUIUIMHA peanu3yeTcs Ha XUMUYECKOM
dakynprere JonHY xadenpoit duszmueckort xummm. OcHOBBIBaeTCS Ha 0Oa3e IUCHUILIIUH:
«Heopranuyeckass XxuMus», «AHaIUTHUYECKass XuUMUA», «OpraHuyeckas Xumus», «Maremarukan,
«Dusukay. SIBnsercs OCHOBOW Ui M3Y4YEHHs CIEAYIOIIUX NUCHUILTHH: «BblcOKOMONEKyspHbIe
COCIMHEHUS», «XUMHUA  KOJUIOMJHBIX W  HAHOCUCTEM», «XUMHUYECKas  TEXHOJIOTH»,

«DNEKTPOXUMHUSY, «MeTtonasl HCCIIEIOBAHUS (hazoBbIX PaBHOBECHUIN, «ITpuponnsie
AHTUOKCHUIAHTHIY.
2. CTPYKTYPA JUCHUILJIMHBI
Xapaxmepucmuka yueOHOoU OUCYUNTIUHDL
04.05.01 ®yngameHTaabHast ¥ IPUKIaIHas
CrnenuanbHOCTD yaA p A
XUMHUS

Crennanu3amnus
OO6pa3oBarenpHas mporpamma Crnenuanurer
KBanuduxanus Xumuk. IIpenonasarens xumun
KonuyecTBo conepkarenbHbIX MOYyIEH 3

JucnuriuHa 6a30B0M / BApHaTUBHON YacTH

. bazoBas gacte nmpoeccuoHaIEHOTO OJI0Ka
00pa3oBaTeNbHOI MPOrpaMMbl

®opmel kouTpodst (MK, sk3amen, 3auer) DK3aMeH, 9K3aMeH, dK3aMeH

Mokasatem ouHas popma 3aouyHas popma
o0y4yeHHUs o0y4yeHHUs
KonnuecTBo 3a4eTHBIX eAMHHUIL (KPEIUTOB) 17
I'om moaroroBku 2,3
Cemectp 4.5 6
KoanuecTBo yacos 612
- JTEKIIHOHHBIX 180
- IPAKTUIECKUX, CCMHHAPCKUX
- 1a00paTOPHBIX 162
- CaMOCTOSITEIILHOM pabOThHI 270
B T.4. UHAMBHAYAJIbHOE 33/1aHHE

HenenpHoe KOIMYIECTBO YacoB,

B T.4. ayIMTOPHBIX 7,7,5

3.OIIUCAHUE JUCIIUIIJINHbI

Hean:

—  nedazocuueckas — TOJITOTOBKA CIICIIHATUCTOB-XUMHKOB, KOTOPBIC YMEIOT TPUMEHSATH BCE
BO3MOXXHOCTH COBPEMEHHOW (U3NYECKOM XHUMHH JUIS PEIICHUS TEeKYIIUX XUMHYECKHX
npo0Jem;

—  Oudakmuyeckas — YCBOGHHE 3HAHHMH, NPEIyCMOTPEHHBIX MpPOrpaMMoOi, Oiaromaps
IeJICHAIIPABIICHHOMY COTPYIHUYECTBY IPEIIOIaBaTeNs U CTY/ICHTA;

—  Memooudeckas — BBIJEIUTH TIABHOE 3BEHO B KaXIOW Teme, 4TO OyJeT CIoCOOCTBOBATH
(OPMUPOBAHHUIO OCHOBHBIX TOHATHH 10 Kypcy, (OPMHUPOBAHWIO 3HAHUH B pe3yibTare



AKTHBU3ALMKM TO3HABATEIIbHOU JESTENIbHOCTU CTYACHTOB, MPUMEHEHUE PA3JIMYHBIX METOJ/IOB
AKTHBHOTO OOYYCHHS.
3amaua:

1) packpbITh (PU3UUYECKHI CMBICII OCHOBHBIX 3aKOHOB (DM3MYECKOW XHMHH, HAyYHUTh CTYJCHTA
BUJIETH 00JIACTU TPUMEHEHUS 3TUX 3aKOHOB IPH PEIICHUH KOHKPETHBIX XUMUYECKUX MPOOIIeM;

2) BBLICIUTHh METOJOJIOTHYECKHA BaXKHBIE BONPOCHl XMMHHM M Ha KOHKPETHBIX IMPHMEpPax MOKa3aTh
B3aMIMOCBSI3b (PU3MYCCKOM XUMHH C JAPYTMMU AUCHHUILTMHAMH XUMHUYECKOTO U E€CTECTBEHHO-
HAy4HOT'O ITUKJIOB.

3) pa3BUTHE YMEHHI, KOTOPbIE TOMOT'YT TPAMOTHO MPUMEHSTh TEOPETUUECKUE 3aKOHBI XUMUU MPU
PEIICHUHU Pa3IMYHBIX 3a7a4, MPOBOJIUTH PACUYEThl BBIXOJA MPOAYKTOB XHUMHYECKON pPEaKIIHH,
MOJIb30BAaThCA COBPEMEHHBIMHM CIPABOYHMKAMHU TEPMOJMHAMMYECKUX JaHHBIX HJisi pacuera
KOHCTAHT paBHOBECHs,, OOOCHOBAHHO IPOBOAWTH OIICHKH TEPMOJUHAMHYECCKUX BEIUYHH,
UCIIOJIB30BaTh PE3YNbTaThl PA3IUYHBIX JUArpaMM COCTOSIHUSI, PACCUMTHIBATH KHUHETUYECKUE
napamMeTpbl XUMHYECKUX IMPOIIECCOB — KOHCTAHTBI CKOPOCTH, SHEPTHHM aKTHBAIlUU, COCTABIISATH
KHHETHUYECKUE YPABHEHMS IJIs1 3aIaHHOTO0 MEXaHHW3Ma XUMHYECKOT0 MpoIecca u JIp.

TpeGoBanusi Kk pe3yabTaTaM OCBOEHUs] TUCHMILIMHBI. [Ipoliecc M3ydeHUS NUCHUTUTMHBI
Odusnyeckass XUMHUS» HAMpaBiIeH Ha (OPMHUPOBAHHME DJIEMECHTOB CIICAYIOIINX KOMIICTCHIIUH B
cootBercTBUU ¢ ®I'OC BO u OOII no cneunansuoctu 04.05.01 dynaamenTanbHas U NpUKIaIHAS
XUMHUSL:

a) yauBepcajabHbIX KomnereHuni (YK):
cucmemHoe U KpumuiecKkoe MolileHue

— CIOCOOEH OCYIIECTBIATh KPUTHUUECKUN aHATN3 MPOOJIEMHBIX CUTYyalluii Ha OCHOBE CHUCTEMHOIO
H0JX0/1a, BeIpadbaTeiBaTh cTpateruto aercteuii (YK-1);

paspabomka u peanusayusi NPOeKmo8
— CIIOCOOCH YIPaBIIAThH MPOEKTOM Ha BCEX 3Tamnax ero xuzneHHoro nukia (YK-2);

KOMMYHUKAYUs
— CHOCOOEH TIPUMEHSATh COBPEMEHHBIE KOMMYHHUKATHBHBIC TEXHOJOTMH, B TOM 4YHCIIE Ha
HUHOCTPaHHOM(BIX ) sI3bIKe(aX), TS aKaJeMHUYECKOro U podeccroHambHoro B3anmoeictaust (YK-4);
CAMOOpeanu3ayus u camopassumue (6 mom yucie 300pogvecoepexcenue)

— CIIOCOOEH OMPEENATh U PeaIn30BbIBATh IPUOPUTETHI COOCTBEHHOMN JIEATEIHHOCTH U CIIOCOOBI €€
COBEPIICHCTBOBAHUS HA OCHOBE CAMOOIICHKH M 00pa3oBaHus B TeueHue Beeil xu3uu (YK-6).

be30nacHocmo HU3HeOessmeIbHOCU
— CTMOCOOEH CO3/7aBaTh W MOJJICPKUBATH OE30IMacCHBIE YCIOBUS KHU3HEIEATSILHOCTH, B TOM YHCIIE
IpY BO3HUKHOBEHUH 4pe3BbryaiiHbix cutyanuii (YK-8).

0) oomenpodeccuonaabHbIx komnerennuii (OIK):
obuenpogeccuoHanbHvle HABbIKU
— CMOCOOCH aHAIM3MPOBATh, HHTEPIIPETHPOBATh U 0000IATh PE3yIbTATHl SKCIIEPUMEHTATBHBIX H
pacUYeTHOTEOPETUIECKUX PabOT XuMudeckoi HarnpasienHocTu (OITK-1);
— CHOCOOEH TIPOBOAWTH XUMHYECKHA OKCIIEPUMEHT C HCIOJIb30BAaHUEM COBPEMEHHOIO
obopynoBaHusi, co0r0Aast HOpMbI TeXHUKH Oe3omacHocT (OITK-2);
— CIOCOOCH TPHMEHSATh PacUYeTHO-TEOPETUYCCKUE METOJBI JIIi W3YYCHHS] CBOWCTB BEIIECTB H
MPOIIECCOB C MX yYacTHEM, HCIIOJBb3ysS COBPEMEHHOE MPOrpaMMHOE oOecreueHue U 0a3bl JaHHBIX
npodeccronanaproro Hazuadenus (OI1K-3).
@uzuKo-mamemamuiecKas u KOMNbIOMEPHAs 2PAMOMHOCTb NPU PeUuleHUU 3a0ay
npogheccuoHanbHol OessmenbHOCmu

— CcrnocobeH TMJIaHWpOBaTh pabOThl XUMHUYECKOW  HAmpaBIEHHOCTH, oOpabaTeiBaTh W
UHTEPIIPETHPOBATh ITOJIyUCHHBIC PE3yJbTaThl C HCIOJIb30BAHUEM TEOPETHUYSCKUX 3HAHUHA U
NPaKTUYECKUX HABBIKOB PEIICHHUS MaTeMaTH4eCKuX U (¢usndeckux 3anau (OI1K-4);
— CIIOCOOCH HCIOJIb30BaTh HH(OpPMAIMOHHBIC 0a3bl JIAHHBIX W aJallTUPOBATH CYIIECTBYIOIIHE
MpOrpaMMHBIE TPOJAYKTHI ISl pelIeHHs 3aJad MpOoPEeCCHOHATBHONW AEATEeIbHOCTH C Y4EeTOM
OCHOBHBIX TpeboBaHui uHpopmaimonHoit 6e3onacHoctu (OITK-5);



npeocmasnenue pe3yibmamos npogeccUuoHaIbHOU OesimenlbHOCMU
— crtoco0eH MPECTaBIATh Pe3yabTaThl IPO(eCCHOHATBHON NeATEIIFHOCTH B YCTHOM M MUCHMEHHOM
¢dopMe B COOTBETCTBHH C HOPMaMH U MpaBUIIAMH, TPUHATHIMU B IPOPECCUOHATIBHOM COOOIIECTBE

(OIIK-6).
B) [IpodeccnonaibHbie KOMIIETEHIUH

Hayuno-uccrneoosamenvcras oesimenibHoCmb.
[TK-1 Cnocoben nmpoBoauth co6op, 00pabOTKy, aHAIN3 U 00OOIICHHE PE3yIbTATOB IKCIIEPUMEHTOB
Y UCCIICIOBAHU B PA3IMUYHBIX 00JACTAX XUMHUH, XUMHUYECKOH TEXHOJIOTUH U CMEKHBIX HAYK;

Texnonocuueckas 0esimenbHOCmb:
[1K-5 CnocoGeH K MpOBEACHUIO OMBITOB, UCIBITAHUNA W aHAJIM30B C LEJIbI0O M3YYEHHUS COCTaBa,
CTPOCHMS, CBOMCTB M IPOLECCOB IPEBPAILCHUN BEILECTB, JHEPreTUYECKMX M XHUMHUYECKHUX
WU3MEHEHUH B Pa3JIMYHBIX HATYpaJIbHBIX UM UCKYCCTBEHHBIX BEIIECTBAX, CHIPbE M U3CIHSIX;

Opeanu3ayuoHHO-YNPAaBIeHYeCKas 0esimeilbHOCMb.
[IK-9 Cnoco0OeH NpUMEHSTh aKTyaJbHYHO HOPMATHBHYIO JTOKYMEHTAIMIO B COOTBETCTBYIOIICH
00J1acTH 3HAHUHA.

lledazocuueckas dessmenbHOCMb !
[IK-11 Cnocoben wucnonb3oBaTh pasHOOOpaszHble 3¢ ¢deKTuBHbIE (OPMBI, TPUEMBI U METOJbI
0oOydYeHHUs, B TOM YHCJIC, BBIXOJIINE 3a PAMKH YYCOHBIX 3aHATHIA: MPOCKTHAs JCATEIHHOCTb,
7a00paTOpHBIC JKCIICPUMEHTHI, II0JIEBasi IMPAKTHKAa W T.I., K TPOBEACHUIO WHIMBHIYaTbHBIX
3aHSITHIA ¢ 00yUJAIONTUMUCS, OPTaHU3AINIO0 U KOHTPOJIb UX CAMOCTOSTEIIFHON paOOTHI;

B pe3yabTare udydeHnst y4eOHOMH JUCHHUILIMHBI CTYACHT H0JIKEH

3HATh:
* OCHOBHBIE 3aKOHBI U TOHATUS (PU3HMUECKON XUMUU;
* IOHUMATh MPUHIUITHAIbHBIE BO3MOKHOCTH MIPUMEHEHHUSI METO/IOB UCCIEOBaHUs (DU3UIECKOM
XUMUH 7151 pEeIIeHUsS] KOHKPETHBIX XUMUYECKUX MPOOIIEeM.

YMeTh:
* aHAJTM3UPOBAThH (PU3HUECKHUE U XUMUYECKHUE SIBJICHUS U MTPOLIECCHI;
* IPUMEHSTh 3aKOHBI JJISl IPEICKa3aHus HAITPaBJICHUS TPOTEKAaHMS ITPOIIECCa;
* 000CHOBBIBATh, AHATU3UPOBATH XUMUYECKUI IKCTICPUMEHT;
* PACCUMTHIBATh M3MEHEHUE SHEPTUU ISl PA3JINYHBIX ITPOLIECCOB, BBIXO MPOAYKTOB, PEAKIIMOHHYIO
CIIOCOOHOCTH MOJIEKYJT BEIIECTB;
* CTPOUTH COOTBETCTBYIOIIHE rpaduKu, TAOIUIIBI, TUATPAMMBI, OTIMCHIBAIOIINE KOHKPETHBIE
IIPOLECCHI U SBJICHUS.

BJIAJETh:
* METO/IAMHU UCCIIEIOBAHUS (PUZNYECKON XUMHH ISl PEIICHUS] KOHKPETHBIX XUMUYECKUX MPOOIIeM;
* 3aKOHAMH JIJTA MPEJICKa3aHus HapaBIEHUs MPOTEKAHUS TPOIIECca;
* METOJaMHU aHAJIN3a XUMHYECKOTO SKCIIEPUMEHTA;
* METOJaMH pacyeTa U3MEHEHUS SHEPTUH JIJIS1 Pa3JIMYHbBIX TPOLIECCOB, BBIX0/1a MPOTYKTOB,
PEaKIIMOHHON CIIOCOOHOCTH MOJICKYJT BEIIECTB;
* METOJaMH OINPEIEIEHUSI CKOPOCTH U KOHCTAHTHI CKOPOCTH XUMUUYECKOHN U IEKTPOXUMUYECKOMN
pEeaKuui.



4.  COILEPXAHUE JUCIUIVIMHBI U ®OPMbI OPTAHU3AIIUHN YYEBHOI'O
ITPOOECCA

IMopsinkoBbIid HOMEP U

Kparkoe conep:kanune TeMbl
HAaMMEHOBaHMeE TeMbI

Cooepicamenvhulit mooyav 1 «Xumuueckana mepmoouHamuKa»

Tema 1. TepMoaMHaMHUUYECKUE CUCTEMBI, ITapaMeTPbl U MPOLIECCHI.
HyneBoii u nepBbIil 3aKOHBI Buytpennss sneprus, Temiora u padora. HynmeBoii 3akoH
TEPMOJIMHAMUKH. TEPMOAMHAMMKM M €ro IOCTYJIAThl, TeMIeparypa Kak
(GYHKIUS  COCTOSIHUSA, YCIIOBUE TEPMOJUHAMHYECKOIO
paBHOBECHS. [TepBrrit 3aKOH TEPMOANHAMUKH,

(hopMyTUPOBKH M MaTeMaTHYECKHE BhIpakeHus. Pabora
paclIUpeHusl UACAJbHOrO ra3a B Pa3jIMYHbIX Ipoleccax.
Kanopuueckue YpaBHEHUS Hu K02 (D PHUITUEHTBI.
Anmnabatuyeckuil  mpouecc B MJEANbHOM  Tase.
TemnoeMKoCTh MPH MOCTOSHHOM 00bEeMe U TeMIleparype,
3aBUCUMOCTb TEIUIOEMKOCTH OT TeMIieparypsl. Teruiora
rporiecca MpH TMOCTOSHHOM 00bEME M IPH MOCTOSHHOM
naBineHur. CTaHJapTHBIE COCTOSTHUSA U YCJIOBHS, POCTHIC
BemiecTBa. 3akoH I'ecca, TEPMOXMUMHUYECKHE CXEMBbI.
BplunciieHne  CTaHIAPTHOM SHTANBIMUA  PEAKUUH C
WCIIOIb30BAaHUEM CTAHJAPTHBIX TEIUIOT OOpa30BaHMUs,
CTOpaHHs, PAcCTBOpPEHUs, pa3BeAcHHs. [IpuOmmKeHHBIC
METOABl pacyera TEeIJIOT 00pa30BaHUs, JHEPTHUS CBI3H
aTOMOB B MoJIeKyse. TemmeparypHas 3aBUCUMOCTb
SHTAJIBIIMU PEAKINH, ypaBHeHus 3akoHa Kupxrodda.

Tema 2. [Tocrynatet Kiaysuyca wu KensBuna. Luxn Kapno,
Bropoii 3aKk0H TEpMOIMHAMUKH. paBencTBa Kitaysnyca. @yHKIHS COCTOSTHUS «IHTPOIIHSI,
€€ MHU3MCHCHHMEC B PABHOBCCHBIX MW HCPABHOBCCHBIX
Ipoleccax. O6bemuuennelid I um Il 3akoH
TEPMOANHAMMKH, OCHOBHOE TEPMOJIMHAMHYECKOE

TOXIECTBO.  BTOpoil  3aKOH  TEpPMOJMHAMHUKH B
dbopmynupoke  [lpurokmna. 3akoH  BO3pacTaHUs
SHTPONHH, KPUTEPUH NPOTEKAHUS CAMOIPOU3BOJIBHBIX
MPOLECCOB U COCTOSIHUSI PABHOBECHS B W30JHUPOBAHHOMN
cucteMe. [Ipon3BOACTBO SHTPONMM MPHU YCTAHOBIECHUU
TeroBoro  Oamanca. M3mMeHenue SHTpoUM  TMpHU
MPOTEKAaHWU TMPOU3BOJBHOTO MpOIEccCa B MPOU3BOJIBHOM
CUCTeME. OHTpONMs B Pa3IMYHBIX Mpoleccax ¢
WJCATbHBIM Ta30M, WU3MEHEHHE SHTPOIMUU TMpH (Ha30BbIX
rnepexoax. DHTpONHU u TEPMOIMHAMHYECKAs
BEpPOSITHOCTh, ypaBHeHUs1 bonbiimana. Teopema Hephcra
nu mnocrynat [lmamka. CBolicTBa BemiecTB BOJIU3H
a0COFOTHOTO HYJISI TEMIIEPATYPHI, BBIYUCICHUS YJHTPOITHH
CHUCTEMBI MPU MPOU3BOJIHLHON TeMIeparType.

Tema 3. CBobGonHass sHeprust I'mb60ca u cBoOOmHAas SHEPrus
Tepmoannamuyeckoe paBHoBecre | ['enpMrosbiia — QyHKIMU cOCTOSHUA cucTeMbl. Kpurepun
U CaMOIIPOU3BOJIBHOE NMPOTEKAaHUE | PABHOBECHS M CAMONPOM3BOJBHOTO  MPOTEKAHUS
IMponecCoB. IIPOLECCOB B 3aKPLITBIX CUCTEMaAx. TepMOJII/IHaMI/I‘-IeCKI/Ie
MOTEHIMABl M XapakTepucTUueckue (QyHKIUH, HX
€CTCCTBCHHBIC IICPEMCHHBIC. qDYH)IaMeHTaJ'II)HBIe




ypaBHEHUS TEPMOJMHAMHUKU. 3aBHUCHUMOCTH CBOOOIHOM
sHeprun ['n66ca u cBoGoHON »HEprun I'enbMroabia oT
TeMmIiepaTypbl. Bnmsxue pgaBiaeHuns Ha  CBOOOAHYIO
sHeprun ['mbOca wWOeambHBIX M PEAITbHBIX Ta30B.
OyruTuBHOCT ¥ KOd(pPuImeHT  GyruTUBHOCTH.
Kpurtepun  TepMOAMHAMHYECKOTO  paBHOBECHS U
CaMOMPOHU3BOJIBLHOIO MPOTEKAHUS MPOLIECCOB B OTKPHITHIX
cucTteMax, XHMMHUYeckuid noreHuuan. CooTHOIIEHHE
MakcBemna,  ypaBHeHust ['mG6ca-{rorema.  OOmue
KPUTEpPUH  TEPMOAMHAMUYECKOTO  paBHOBECHUS U
CaMONPOM3BOJIBHOTO  TMPOTEKAaHUS  MPOIECCOB B
M30JIMPOBAHHBIX, 3aKPBITHIX U OTKPBITHIX CHCTEMaX.

Tema 4.
®da3oBast paBHOBECHE B
OJIHOKOMIIOHEHTHBIX CHCTEMax.

YcinoBust  paBHOBecHs (a3 B OJHOKOMIIOHCHTHBIX
cucremax. dazoBbie TIepexoabl MEPBOTO U BTOPOTO poOJa,
W3MEHCHHE MOJIbHOW SHTPOINHHU, MOJBHOTO 00bEMa,
TETNIOEMKOCTH,  HW30TEPMHUYECKOW  CXKHUMAaEeMOCTH U
1300apUIECKOTO kod(durmenrta 00BbEMHOT0
pacmpenus. JlaBieHWe HACBIIICHHOTO TMapa H  €ro
3aBHCUMOCTh OT TEeMIIEpaTypbl, ypaBHeHue Kianeiipona-
Knaysnyca. [IpaBuno ¢a3 'u66ca.

Juarpamma  coCcTOSHMSL  BOABI,  (pasoBbie Mo,
(burypaTHBHBIE TOYKH, THHUU (PA30BBIX PAaBHOBECUH U HX
ypaBHCHHS, TpPOWHAs TOYKA, KPUTHYECKOE COCTOSIHHE,
3aBHCUMOCTh ~ TEMIIEPATypbl  IUIABJICHUS  BOJBI  OT
nasneHus. JlmarpaMma COCTOSIHHS TUOKCHIA YIJIepona,
cyonumanus W Jecyonumanuu. JlparpamMmma COCTOSIHHS
Cepbl, METacCTa0WIIbHBIC COCTOSHHSI, JHAaHTHOTPOITHBIC
¢bazoBbie nepexopl. Juarpamma COCTOSIHUSA
OeH30()eHOHA, MOHOTPOINHBIE  (a30Bble  NEPEXOJBI,
npaswiio OcTBajiba.

Tema 5.
TepMoauHaMuka pacTBOpPOB.

PacTBopsl, onpenenenue u kinaccudukanus. [lapamerpst,
XapaKTepU3yIOIIHE  COCTOSHHME  pacTBOpa M €ro
KOMIIOHEHTOB. [lapuuanbHble naBieHUs, NapLUaIbHBIE
MOJIBHBIE TEPMOJUHAMUYECKHE BEJIMYMHBI. BHYTpeHHsA
SHeprus, HSHTpomus, cBoOOAHas sHeprus [empmroinsia
HJIeabHBIX PACTBOPOB I'a30B, XUMHYECKUHN TOTEHIMAT UX
KOMIIOHEHTOB.  PaBHOBecue  KUAKHMA  pacTBOp  —
HACBIIICHHBIN nap, BBIPAKECHHE XUMHUYECKOTO
IOTEHIMajda KOMIIOHEHTOB pPAacTBOpa 4epe3 [aBlICHUE
HaCBIIIEHHOTO Tapa U (YTrUTUBHOCTb. 3aKOHbI Payns u
I'enpu, mpeansHble pacTBOpPbl. OTKIOHEHWS OT 3aKOHA
Payns, peanbHble U TpeAeabHO pa30aBIeHHBIE PACTBOPHI,
AKTUBHOCTh KOMIIOHEHTOB pacTBOpa, KO3(PPHUIMEHT
AKTUBHOCTH.

Tema 6.
PaBHOBeECHE )XHIKOCTh — IIAp B
JBYXKOMIIOHEHTHBIX CUCTEMAX.

IlepBelii u BTOpoM 3akoHbl KonoBanoBa. @a3oBble
auarpamMmbl OMHApHBIX PACTBOPOB JIETYYUX >KHIKOCTEH.
@DpakimoHHas MeperoHka U pektudukanys. JuarpaMMel
OMHApHBIX  CHUCTEM, o0pa3ylomux  a3eoTpOIHbIE
pPacTBOPBL.

Tema 7.
PaBHOBecHE KUAKHUX pacCTBOPOB C
KPUCTAJUTMYECKUMU BEIECTBAMH.

PacTBOpMMOCTh KpHCTAUIMUECKUX BEIMIECTB B )KUIKOCTH C
o0pa3oBaHHEM pEaNbHBIX, MPEAECTHHO pPa30aBIECHHBIX U
UJeaIbHBIX pacTBOPOB. TeMneparypbl KpUCTAUIU3AUNA 1




KHATICHNSI WJICAJbHBIX PAcTBOPOB HENETYYMX BEIIECTB,
KpHOCKOIHS U 30y/unockonus. SIBneHne ocMmoca U €ro
IBIWXKyIIas cwia. TepMoaMHAMHKAa  OCMOTHYECKOTO
nasneHusi, ypaBHeHus: Bant-I'odda ans pa3baBieHHBIX
U/ICUTBHBIX PACTBOPOB HEAJIEKTPOIUTOB M AIICKTPOIHUTOB,
M30TOHUYECKUN K03 unmenT. Konnurarususie
CBOWCTBA pAacTBOPOB. 3HAYEHHE OCMOCA JUIS IKHBBIX
OpPraHM3MOB, JIM3UC M IUTa3MONHU3 KieTok. OOpaTHBIN
OCMOC U €T0 MPUMEHEHHE B TEXHOJIOTHYECKUX MPOoIIeccax.

Tema 8.

PaBHOBecHe B cuctemax ¢
OTPaHUYEHHOM B3aMMHOU
PacTBOPUMOCTBIO )KUIKOCTEH.

TepmoaunaMuveckue (GYHKIUM CMEHICHUS >KUIKOCTEH,
n30bITouHble (yHKIMU. OTrpaHUYeHHO CMELIMBAIOLIUECS
KHUIKOCTH, (Da3oBble JHAarpaMMbl CHUCTEM: HHUTPHI
IIPONTMOHOBOM KHUCJIOTBI — BOJA, INHIEPUAMH — BOJA,
OCH3WIDTWIAMUH — TJHMLEPUH. BepxHAS W HUKHSIA
KPUTHUYECKHE TEMIIEpaTypbl PAcTBOPUMOCTH, IIPABUIIO
AnexceeBa. Tpeyrosnbnble auarpammsl ['106ca-Po3eOyma,
nux CBOICTBA. Juarpammsl COCTOSIHUS
TPEXKOMIIOHEHTHBIX CMECEH JKUJIKOCTEH C OrPaHUYECHHOU
B3aMMHOH DPACTBOPUMOCTBIO. 3aKOH pACHPENEICHUS H
9KCTpaKLus, KO3(pPUIMEHT U KOHCTAHTHI pacTpeIeIeHus,
¢dhopmyna Hlumnosa.

Tema 9.

da30BbIc PaBHOBECHS
KPHUCTANTHYECKOE BEIIECTBO —
KUIKOCTb.

JnarpamMMa COCTOSHUSI JBYXKOMIIOHEHTHBIX CHCTEM C
npoctol 3BTEKTUKOW. [IpaBuno peiuara. [IpuHIMIBL
MOCTPOCHHS JauarpaMM (pa3oBBIX pPAaBHOBECUH, KPHUBHIC
OXJIKICHUS, TepMuueckuii u  auddepeHaIbHO-
TEPMHUYECKUIN aHAIIN3. JnarpaMmbl COCTOSIHUS
JBYXKOMIIOHEHTHBIX CHCTEM, B KOTOPBIX OO0pa3yroTcs
XMMHYECKHE COEOUHEHMS, IUIABSAIINECS KOHTPYIHTHO H
WHKOHTPYSHTHO. DazoBble  auarpaMMbl  OWHAPHBIX
CHUCTEM, B KOTOPBIX OOpa3ylTCsi TBEpJbIE PACTBOPHI C
OTPaHUYEHHON U HEOTPAHUYEHHOM PaCTBOPUMOCTBIO
KOMIIOHEHTOB.

Tema 10.
XUMHUYECKOE pABHOBECHE.

[psimast 1 oOpaTHast peakluH, MOIBHKHOCTh XUMUYECKOTO
paBHOBECHS, TEPMOJMHAMHUYECKUE YCIOBHUS XHMHYECKOTO
paBHOBecHs. 3aKOH JAEUCTBHUS MAacC, TEPMOJMHAMHUYECKUI
BBIBOJI KOHCTAHTBI PABHOBECHS JIJIS1 MICAIBHBIX U PEATIbHBIX
ra3oBbIX PEAaKUMOHHBIX CMECEH M KHUIKHUX pPacTBOPOB.
XVUMHUYECKOE PAaBHOBECHE IIPHU IMPOTEKAHUM XUMHYECKOU
peakiu B TETepOreHHbIXx  cucremax. V3o0apHblii
MOTEHIMAJT XMMHUYECKOM PEAKIMH, YPABHEHUE H30TEPMBbI
xumuuecko  peakumd.  CTaHmapTHbIA — M300apHBIN
MOTEHIIMATT XUMUYECKOW peakiuu. COOTHOIIEHHE MEXIY
KOHCTAaHTAMM  DABHOBECHs,  BBIP@KEHHBIMU  4epe3
MapUyalbHbIE  JABJICHUS, MOJIBHBIE JOJIHA, MOJBHO-
OOBEMHYIO  KOHILIEHTPAIMIO, BIMSHUE JaBI€HHS Ha
xumudeckoe paBHoBecue. [Ipunnmn Jle-Illarense-bpayna,
IIPUMEHEHUE K PEAKIMM CHHTE3a aMMMAKa. 3aBHUCHUMOCTb
XUMHMYECKOTO DPABHOBECHSI OT TEMIEpPaTypsl B Y3KOM
JMaria3oHe TeMmeparyp. YpaBHEHHE H300apbl U H30XOpbI
XUMHYECKOH peaKkuum. N3menenune CTaHJapTHOTO
1n300apHOTO MOTEHIMANIA XUMHYECKOH PEAKIMU B IIUPOKOM
JMara3oHe TEMIIEPATyp.
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Tema 11.
dopmaiibHass KUHETHKA.

[Ipenmer xumnyeckoil kuHeTUKU. CKOPOCTh U KOHCTAHTA
CKOPOCTH XUMHUYECKOM peakuuu. OCHOBHOM MOCTYJaT
XMMHYECKOM KHHETUKHU. [lOpsAmoK U MOJNEKYISIPHOCTH
peakiuu.

HeoOpatumble peaknuu. Peakiuu HyIEBOTO IMOpSIKA.
MonoMonekymsipHass HeoOpaThMasi peakiHsl IepBOro
nopsaaka. bumonexkynspHas  HeoOparumas — peakuus
BTOpOro nopsiaka. Heobpatumas peakuus n-ro nopsijaxa.

Mertoapl  ompeaeneHus OOMIETO TOPsAKA  PEaKLUu.
Meroasl omnpeneneHus Mopsiaka peakiuu IO BEIIECTBY.
3aBUCUMOCTb CKOPOCTHM pEaKIMH OT TEeMIEpaTyphl.
[TpaBuno Baut-I'odhda. YpaBHenue Appenunyca.

Tema 12.
Kunertuka cioXHBIX peakIui.

HpI/IHHI/IHBI, JIeKalmue B OCHOBC KHHCTHUKHU CJIOXHBIX
peakuuii. OOpaTumble peakuud. MOHOMOJEKYJSpHAsS
oOpaTtuMas peakuusi nepBoro mnopsiaka. [lapannenbHbie
peakuuu. IlocnenoBarenbubie peakuuu. [IpubmmkeHHbIE
MECTOAbI XUMHUYECKOHU KUHCTUKU: METO
KBa3UCTAI[MOHAPHBIX KOHIIEHTpaIui; METO/T
KBa3UCTAI[MOHAPHOTO PABHOBECHOTO MPHUOIFIKEHUSI.

Tema 13.
Teopernueckue npeacTaBiICHUS
XUMHUYECKON KUHETUKH.

Teopuss  aKTUBHBIX  CTOJKHOBeHUW. IIpumeHeHue
MOJIEKYJIIPHO-KHHETHYECKOW TEOPUHM UACAIBHBIX I'a30B B
XUMHYECKONH  KHHETUKe. ODQPQEeKTUBHBIA  JAHAMETP
CTOJIKHOBEHHUs. [umore3a aKkTHBHBIX CTOJIKHOBEHUI.
[IpumeHeHre TEOPUH CTOJKHOBEHUH K OMMOIEKYISIPHOMA
peakuuu. Pacuer KOHCTaHTBI CKOPOCTH.

Teopusa  mepexomHoro  cocrosHud.  IloBepxHOCTB
MOTEHIIMAJbHOW OSHEPruu. AKTHUBHBII KOMIUIEKC H
KoopauHaTa peakuuu. IIpoduns nmytu peakunu. BriBoa
OCHOBHOT'O YPaBHEHMS TEOPUH aKTUBHOT'O KOMILJIEKCA JUIS
OuMoONeKyNsApHbIX  peakuuil.  CBoOomHas — sHeprus
akTuBauuu. CpaBHEHHE TEOPUU aKTUBHBIX CTOJIKHOBEHUI
U TEOpPHUH aKTUBHOI'O KOMILJIEKCA.

MoHO- W TPHUMOJEKYJISPHBIE pPEAKUUH B TEOPHUH
CTOJIKHOBCHUH u AKTHUBHOT'O KOMILIIEKCA.
MoHOMOJIEKYISIpHBIE pEAKLIMU 110 TEOPUM AKTUBHBIX
CTOJIKHOBEHHMH M UX OUMOJEKYISIpHBIH MEXaHHU3M
akTHUBaMu. MOHOMOJIEKYJISIDHBIE PpEAaKIUU U TEOopus
AKTMUBHOIO KOMIUIEKCA. TpPHUMOJIEKYISpHBIE DPEaKLHUU B
TEOPHUH CTOJIKHOBEHHH W aKTUBHOTO KOMITJIEKCA.

Peaknun B pactBopax. IIpumeHeHue TeopuM aKTHMBHBIX
CTOJIKHOBEHUH K peaknusM B pactBope. Peaknnm B
pacTBOpe M TEOpUS AKTUBHOI'O KOMILIEKCA. YpPaBHEHHE
bpencrena-beeppyma. BnusgHue WOHHOW CHIBI Ha
CKOPOCTb pEaKIiHu.

Tema 14.
Kunernka nenuex u
(hOTOXUMHUUYECKHUX PEAKITUA.

OCHOBHBIE CTaIMM LIETHON peakuyy. [[fiiHa 1eru v 3BeHO LIETTH.
KuHerrka HepasBETRIEHHBIX ILIEMHBIX PEaKIMii Ha MpuMepe
peakim  oOpasoBaHusi  (hocreHa. Pa3BeTBIICHHBIC — TICMHBIC
peaxumu. [TormyocTpoB BOCIUTAMEHEHHSL.

Cram  (DOTOXMMHYECKOM pEaKiiy. 3aKOHBI  (POTOXMMHML
KBaHTOBBII BbIXOJI. OCHOBHBIE TUITHI (POTOXUMHUUECKHX PEAKIUMN.
Pazmiums Mexx Ty poTOXUMIUECKUMI ¥ TEMHOBBIMU PEAKLIMSIMHL.




Tema 15.
['oMoreHHEbIi KaTanus.

[TonsTne katanusza W Karaauzatopa. Buubl kartanusa.
Karanutnueckas AKTUBHOCTb. I"'omorennsie
KaTaauTuueckue  peakuuud. OCHOBBI ~ T'OMOI'€HHOIO
karanmuza 1o [lnmraneckomy. OOmUN  KHUCIOTHO-
OCHOBHOW Katayiu3. [IepBUYHBI U BTOPUYHBIN COJIEBBIE
s dextrl. CrierupuyecKuii KUCIOTHO-OCHOBHOW KaTam3.
@yHKIMA KUCIOTHOCTH ['amMMera.

Tema 16.
['eTeporenHslil Katanus.

I'eTeporennsiit KaTajus. OcHOBHEBIE CTaauu
FeTePOreHHON KaTaJUTUYECKOW peakiuu. XapaKTepHbIC
YepThl ~ IEeTEPOreHHOTO  KaTaiau3a. AKTUBalMs B
reTEePOreHHbIX KaTAJIMTUYECKUX peaKusx.
AKTUBHUpOBaHHas aacopOIus. Kunernueckass u
muddy3noHHass 00JIaCTH TeTEePOreHHO-KaTaTUTUYECKOTO
nporecca. KuHETHKAa TeTepOreHHbIX KaTAIMTUYECKHX
peakuuii B CTaTMYECKUX yClIoBUsX. McTuHHas u
KOKYIIasics  SHEPrUd  aKTHBAllMM  Te€TEePOreHHBIX
XUMHUYECKUX PEAKLUH.

Teopun reTeporeHHOro KaTaiu3a. AKTHUBHBIE IIEHTPHI
TFeTEPOreHHBIX KaTaau3aropoB. MynbTUILIETHAs TEOpUs
karanu3a. Teopus akTuBHbIX aHcamOieil. KaramuzaTopsl
Ha  HOCHUTENSX.  AJCOpPOLIMOHHBIE  KaTaau3aTOpHI.
Karanutnueckue CBOWCTBAa MEPEXOJHBIX  METAJLIOB
MIEPUOIMYECKON CHCTEMBI.

Tema 17.
depMeHTaTUBHBIN KaTaIu3.

®epMeHTHI U UX OCHOBHas kiaccudukanus. OCHOBHBIC
cTazuu (bepMeHTaTUBHON peaxkuuu. depMeHT-
CyOCTpaTHBIH KOMILJIEKC. OcHoBBI KUHETUKH
(epMeHTaTUBHBIX peakuuid. YpaBHeHHe Muxasnuca-
MeHTeHa 1 criocoObl €ro MPOBEPKH.
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Tema 18.
OCHOBHBIE TIOJIO)KEHUS] TEOPUU
Appennyca.

[IpencraBnenue I'porryca, ®apames u AppeHuyca o
CTPOEHMM  PACTBOPOB  DJJIEKTPOIUTOB.  OCHOBHBIE
nosioxkeHus Tteopun Appenuyca. Hemoctatkum 3Toit
TeopuH. IIpUYMHBI DIEKTPONIUTUYECKOW AUCCOLUALIMM.
CooTHomIEHHE MEXKIy JHEprueil  KpUcTaNInYecKou
pelIeTKH U DJHEpPrueu compBarauuu HOHOB. Hon-
JUITOJIBHOE B3aMMOJEHCTBHE KaK YCJIOBHE YCTOWYMBOCTH
pacTBOpOB JJIEKTPOJIUTOB. TepMoauHaMuuecKoe
ONMCaHUE XWMHUYECKMX PpPABHOBECMHM B  pacTBOpaAX
JJIEKTPOJIUTOB.

Tema 19.
OcCHOBHBIE TIOJIOKEHUST TEOPUH
Jlebas-Xrokkens.

Tloustue cpenHen aKTUBHOCTHU u CpPEITHETO
Kod((UllieHTa aKTUBHOCTH, UX CBSI3b C AKTUBHOCTHIO H
KO2(DPUITMEHTOM aKTUBHOCTH OTACIIBHBIX HOHOB. MloHHas
cuia pactBopa. 3akOH HOHHOM cuibl. (OCHOBHBIE
nonoxxenus teopun Jlebas-Xrokkens. [ToreHnan noHHOM
atMocepsl. YpaBHeHHEe 11 KO (UIIMEHTa aKTUBHOCTH
B I, II mu III npubmmxenusix teopuu Jlebas-XroKkemns.
CoBpeMeHHbIE MPECTaBICHUS 0 pacTBopax
3JEKTPOJIUTOB.

Tema 20.
DJIEKTPONPOBOJTHOCTh
AIEKTPOJIUTOB.

HepaBHoBecHblEe siBIEHUST B PAacTBOpPax HSJIEKTPOJIMUTOB.
VnenpHass W IKBUBAJICHTHAS JJICKTPONPOBOIAHOCTH, HX
3aBUCUMOCTh OT KOHIIEHTPALlMM JJIEKTpoiauTa. Merton
W3MEpEHUs! JIEKTPONIPOBOJHOCTH.




Tema 21.
IToaBUXXHOCTH UOHOB
3JIEKTPOJIUTOB.

[TonBmxHOCT, MOHOB. 3akoH Komnwppayiia. 3aBUCUMOCTb
MpeeNbHON MOABMKHOCTH OT panuyca umoHa (dopmyna
Crokca) wu  Temmeparypel  (mpaBuio  Banbaena-
ITucapxxeBckoro). [1oABMKHOCT MOHOB THIPOKCOHUS U
ruspokcuia. CBs3b MEXIy HMOJIBMKHOCTBIO MOHOB M HX
KoHIeHTpauuu. OCHOBHBIE TONOXKeHHUS Teopun Jlebas-
Xrokkensa-Onszarepa (anexrpodopernueckuit u
penakcaioHHbll 3¢ dexTsl, ypaBHeHue OH3arepa;
a¢dextrl Buna u Jlebas-DanpkeHrareHa.

Tema 22.
Yucna nmepeHoca HOHOB.

Uwncna mepeHoca; WX 3aBHCHUMOCTh OT TEeMIepaTypbl H
KOHIICHTPALIMU  DJICKTPOJIUTA. METOIbl  ONpeeTICHHS
gucen rnepeHoca (Meron ['urropda u MeToa ABMKYIICHCS
TPAaHMIIBI).

Tema 23.
HoHHbBIEe paBHOBECHS.

3akoH pa3OaBnenus OctBanbpna (mepBas H  BTOpas
¢dopmbl). TepmoanHamuueckass KOHCTaHTa AMCCOLIMALIUY.
[Ipumenenne Teopum [leOas-Xrokkenst K  claObIM
NEKTPOJINTAM IIPU OIPENEICHUM TEPMOJAUHAMUYECKOU
KOHCTaHTBI JUCCOLIMAIUY. Wctunnas CTENEHb
Juccouuanuy. BpluncieHHe HMCTUHHOM  CTENEHH WU
TEPMOJIMHAMHYECKONH KOHCTAHTBI TUCCOIMALNU CIIa0BIX
anekTposutoB.  Kucimorst u  menoun.  J[BoliHOE
MIPOTOJINTUYECKOE paBHOBecHe. VICTMHHAs KOHCTaHTa
aucconmanuu. I'maponus. AMdoTepHble 3JEKTPOIUTHI.
[{BuTTEep-NOHBI. M3031€KTpHYECKast TOUKA.

Tema 24.
DIEKTPOXUMHUYECKUE FITEMEHTHI.
OneKTpoBMKYILas cuia (3.1.C.).

ONEeKTpOXUMHYECKHE dJeMeHTsl u  3.4.c.  IlonsTue
UIEKTPOXUMUYECKOTO MOTEHLUala M oO0llee YCIOBUE
JIEKTPOXMMHUYECKOTO PABHOBECHS HA IPAaHUIIE IEKTPO /
pactBop. CKauky NOTEHLMANA U JIEKTPOIBIIKYILAs CUJIA.
3akoH Bonbra. 3HakKM M CIOXEHHE 3.1.C. DJIEMEHTOB B
JJEKTPOXMMHUUYECKOM Iienu. MeTroasl H3MepeHus 3.1.C.
Hopmanbnsiii  snemenr  Becrona.  PaBHoBecue B
JJIEKTPOXMMHMYECKOW  menu;  ypaBHeHwe  HepHcra.
IIpuMeHeHue II 3aKOHA TEPMOAUHAMUKHI K
NEKTPOXUMHUYECKOM  1enu;  ypaBHeHue  ['mubOca-
I'enbMrosnsna.

Tema 25.
DJIEKTPOIHBIC TIOTCHIIUANBI. THITBI
3JIEKTPOJIOB.

Bo3HUKHOBEHHE CKayKOB IMOTEHIMAjda Ha TpaHule ¢as.
Crpoenue rpaHunbl 37eKkTpon / pactBop. Bennuuna u
3HaK  OJJIEKTPOJHOIO  IOTEHIMAaia. 3aBUCUMOCTh
MEKTPOAHOIO TOTEHIMala OT KOHLEHTPalUU pacTBOpa
ANEKTPONIUTA. DJIEKTPOJbl CpaBHEHHS (BOIOPOAHBIH,
KaJIOMENbHBINH, XJopcepeOpsiablif). Onekrpoast [ u 11
pona. OKHMCIHTEIBHO-BOCCTAHOBUTENBHBIE  AJIEKTPOJIBI
(XMHTHIPOHHBIH JEKTPOJ).

Tema 26.
KoHIIEeHTpaIlMOHHBIE 3JIEMEHTHI.

Knaccudukanus AIIEKTPOXUMUIECKIX JIIEMEHTOB
(uemeit). KoHlleHTpallMOHHBIE 3JIEMEHTHI 0e3 MepeHoca.
Konnenrpannonseie 3JIEMEHTBI c HEPEHOCOM.
Juddy3noHHbIH MOTEHLINA. Omnpenenenne
KO3(h(UIMEHTOB aKTUBHOCTU  AJIEKTPOJIUTOB, UHUCEIN
NepeHoca U KOHCTAHT XUMUYECKOTO paBHOBECHUSI METOJIOM
3.1.C.

Tema 27.
KuHeTnka 3J1eKTpOTHBIX

aﬂeKTpOHI/IS )51 3aKOHBI Gbap ajacs. CTaIII/II/I
SJICKTPOXUMHYCCKOT'O mponecca, IIOHATHEC




MPOLIECCOB. DIEKTPOXUMHUYECKAS
HOJIIpU3aL L.

JquMmuTUpyronen craauu. [LIOTHOCTH TOKa Kak Mepa
CKOPOCTH DJIEKTPOXMMHUYECKOW peakuuu. Ilossapusanus
JJEKTPOIOB M €€ MpUYUHBL. Teopus 3amMelJIEHHOIO
paspsiia u ee coBpeMeHHoe o0ocHOoBaHUe. KuHeTnyeckuit
BBIBOJ| YPaBHEHHS DPAaBHOBECHOI'O MOTEHLIMAa W TOKa
oOMeHa. YpaBHEHHE 3JIEKTPOXUMHUYECKON MOJSPU3AILIUH.
Teopus  BOJOPOAHOTO  NEpEHANpsDKEHUs.  BnusHue
cocTaBa  pacTBOpa W NOPHUPOABI  MeTaula  Ha
IIepEHAIPSKEHUE BBIICICHUs BOJIOPOJA.

Tema 28.
Kuneruka 3nekTpoaHbIX
npoueccoB. KonueHTpannonHas

YpaBHeHue KOHUEHTPALMOHHOMN MOJIAPU3ALUH.
[Ipenenbupiii  nuddy3noHHBIE  TOK.  3aBUCHMOCTH
TU(QPY3MOHHOTO TOKAa OT TMOTEHIHAAa B YCIOBUAX

MOJISIpUA3AIHSL. 3aMeJJICHHOM cTaninoHapHoi nuddysun.

Tema 29. XUMUYECKUE HCTOYHHUKM TOKA, UX OCHOBHBIE BHJbI U
[IpukiagHbie acEeKThI XapakTepucTukud.  [lepBUuHbIE  HMCTOYHUKH  TOKA.
AIEKTPOXUMHUMU. AKKYMYJISTOPBI. TonnuBHbIE u OMOTOITUBHBIE

aeMeHThl. Koppo3ust meramnoB. MeToabl 3allMThl OT
KOppO3uu.  DJIEKTPOXMMHUYECKHE  METOJbl  aHaJIN3a.
[Tonsporpadust (HMOTEHUMANT MOJYBOJIHBI, MpeAeIbHBIN
1 Qy3nOHHBIHN TOK, ypaBHeHHE MIibkoBHYA).




TemaTnueckuii mian

CoaepskaTeJbHbIA MOAYIb 1

Ha3zBanus cogep:kaTebHBIX
MoJyJieil U TeM

KoanuyecTBo 4acos

Ounas popma o0yueHust

3aounas popma o0yueHust

B T.4.

BCETO
JIEKIAH
MPaKTUIECKHE
nabopaTopHbIe
caMoCTOSITeNTbHAS
pabota
UHIMBU Ly aJIbHAas
pabora

BCETO
JIeKIHH
MPaKTHIECKHE
naboparopHble
CaMOCTOSITEIIbHAS
pabora
UHUBU/IyaJIbHAS

pabora

Tema 1.
OCHOBHBIC
XUMHYCCKOM
TEPMOJIMHAMUKH.

ITOJIOKCHHUA

27 | 10 51 12

Tema 2.
ITepBblii 3aK0H
TEPMOJIMHAMUKH.

25 8 51 12

Tema 3.
Tepmoxumus.

23 6 51 12

Tema 4.
Bropoit
TEPMOJIMHAMUKH.

3aKOH

25 8 51 12

Tema 5.

XapakTepuCTUYECKUE
byHKIUNA "
TEPMOJMHAMHYECKHE
NOTEHLUAbI.

22 4 51 13

Tema 6.
TepMoauHaMuka pacTBOpPOB.

24 6 5| 13

Tema 7.

®a3zoBasg  paBHOBECHE B
OJIHOKOMITIOHEHTHBIX
CHCTEMaX.

15 6 6 | 13

Tema 8.

da3oBoe  paBHOBeCHE B
JIBYXKOMITOHEHTHBIX
CHCTEMAX.

25 6 6 | 13

Tema 9.

PaBHOBecue B cucremax c¢
OTpPaHUYECHHOMN B3aMMHOMU
PaCTBOPHUMOCTBIO JKHJIKOCTEN.

26 8 6 | 13

Tema 10.
XUMHUUYECKOE PABHOBECHE.

28 |10 6 | 13

Hmozo no 1
cooeprcamebHOMy MOOYI0

252 | 72 54 | 126




Copep:kaTebHbIil MOTYJIb 2

KoaunuecTBO 4acoB

Ounas ¢popma o0y4eHus1

3aounasi popma oOyuenust
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Tema 11.
®opMasnbHasi KHHETHKA. 28 10 8 10
Tema 12.
KuneTHKa CIIOXKHBIX peaKIui. 28 | 10 8 10
Tema 13.
Teopernueckue npencrasnenus | 30 12 8 10
XIUMHYECKON KHHETHKHU.
Tema 14.
Kunerunka HEMHBIX ul| 28 10 8 10
(hOTOXMMHUYECKUX PEaKITHIA.
Tema 15.
I'omorenHslil KaTanus. 23 10 8 5
Tema 16.
['eTeporennslii kaTaaus. 23 10 8 5
Tema 17.
DepMEeHTATUBHBIN KaTaJIu3. 20 10 6 4
Hmozo no 2 180 72 54 54
cooepircamenbHoOMy MOOYII0
CojaepskaTejbHBIH MOIYJIb 3
KoJsmnuecTBo 4acos
Ounas ¢popma o0y4eHus 3aounas popma oOyuenust
B T.4. BT.4
Ha3zBanus coaepkaTejibHbIX
MO/yJIel ¥ TeM o| e § | § o o | 8 8
o > 21 34 3 o S 2 o 5
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Tema 18.
OcHoBHbIE nojoxxeHus | 155 | 3 6 | 55
Teopuu AppeHnyca.




Tema 19.
OCHOBHBIE OJOKEHHS
teopun JleGasi- X OKKes.

15,5

55

Tema 20.
DIIEKTPONPOBOTHOCTh
AJIEKTPOJIUTOB.

15,5

55

Tema 21.
IHoaBuxHOCTH HOHOB
3JIEKTPOJIUTOB.

15,5

55

Tema 22.
Yucna nmepeHoca HOHOB.

15,5

55

Tema 23.
HoHHbIE PABHOBECHSL.

15,5

55

Tema 24.
DIEKTPOXUMHUYECKUE
AJIEMEHTBHI.
DNEeKTPOABUKYIIAs cuna

(@.1.c.).

11,5

4,5

Tema 25.
ONEKTPOAHBIE  MOTEHLUAJIBI.
Turbl 37E€KTPOJIOB.

17,5

10,5

Tema 26.
KoHneHTpannonHseie
JJIEMEHTHI.

17,5

10,5

Tema 27.
Kuneruka
MIPOIIECCOB.
DIEKTPOXUMUYECKas
TOJISIpU3AITHSL.

QJICKTPOAHBIX

17,5

10,5

Tema 28.
Kuneruka
MIPOIIECCOB.
KoHueHnTpanunonHas
TOJISIpU3AITHSL.

QJICKTPOAHBIX

17,5

10,5

Tema 29.
IIpuknagHeie
JIEKTPOXUMHUHU.

ACIICKThI

17,5

10,5

Hmozo no 3
cooepicamenbHOMy MOOYII0

180

36

54

90




5. METOAUYECKHE PEKOMEHIALIIAY JJIA ITIPOBEAEHUSA
JIEKIIMOHHBIX, IPAKTHYECKHUX U JIABOPATOPHBIX 3AHATHUHU

TeMbl JIEKIIHOHHBIX 3aHATHH

n/n

Ha3zearnue memui

Konuuecmeo
4acoe

HyneBoii 1 nepBbIi 3aKOHBI TEPMOJIMHAMUKHU.

10

BTOpOi1 3aKOH TEPMOAVHAMUKH.

WIN]|F-

TepMonnHaMu4eckoe paBHOBECHE M CaMOIIPOM3BOJBHOE IPOTEKAHUE
POLIECCOB.

dazoBas PaBHOBCCUC B OAHOKOMIIOHCHTHBIX CUCTCMaXxX.

TepMoauHaMuKa pacTBOPOB.

PaBHOBEcHE KHUJIKOCTb — I1ap B IBYXKOMIIOHCHTHBIX CUCTEMaAx.

PaBHOBeCHE KHUJIKHX paCTBOPOB C KPUCTATNIMUCCKUMHU BCIICCTBAMMU.

OIN|O|O1| D>

PaBHOBECME B CHCTEMAax C OrpPaHUYEHHOW B3aUMHOW PACTBOPUMOCTBIO
PKUIKOCTEH.

dazoBbIC PABHOBCCHA KPUCTATINIMYCCKOC BEIICCTBO — ) KUAKOCTD.

| O |||~ |0] O |0

10

XUMHUYECKOE pABHOBECHE.

[EEN
o

11

DopManibHasl KUHETHKA.

[EEN
o

12

KuneTrnka CIOKHBIX PEaKIIHii.

[EEN
o

13

TeopeTnyeckre MpeICcTaBICHUS XUMUIECKON KHHETHKH.

[EEN
N

14

KuHeTHKa IIeHBIX U (POTOXUMHUYCSCKHX PEaKIni.

[EEN
o

15

["'oMOreHHBIN KaTanus.

[HEN
o

16

['eTeporeHHbIN KaTaaus.

[HEN
o

17

DepMEHTATUBHBINA KaTau3.

[HEN
o

18

OCHOBHBIE TIOJIOKEHUS TEOPUH AppEHHYcCa.

19

(OCHOBHBIC TTOJI0KEHHS TCOpHUU I[e6aH'XIOKKeJ'I}I.

20

DJIEKTPOIIPOBOJHOCTD 3JIEKTPOIUTOB.

21

HOI[BI/DKHOCTB HOHOB 3JICKTPOJIMTOB.

22

Uucna nepeHoca MOHOB.

23

oHHBIE paBHOBECHS.

24

DIIEKTPOXUMHUYECKUE IIEMEHTBI. DJIEKTPOABIIKYIIAS cuiia (3.11.C.).

25

3J'I€KTpOI[HI>IG IIOTCHIIUAJIBI. Twuner OJICKTPOJA0B.

26

KOHI_ICHTpaI_II/IOHHBIe 9JICMCHTBI.

27

Kuneruka QJICKTPOJAHBIX MTPOLECCOB. QHCKTpOXI/IMI/I‘-ICCKaSI noJjrsipu3anms.

28

Kuneruka QJICKTPOJAHBIX MTPOILIECCOB. KOHI_ICHTpaI_II/IOHHaH noJrsipu3anms.

29

HpI/IKJ'Ia,Z[HBIC ACIICKTHI 3JICKTPOXHUMUMU.

WDIWIWIWIWWIWWWww[w|w

BCEI'O
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Tembl J1a0OPATOPHBIX 3aHATHI

Ne HazBanue Temsl Konuuecmeo
n/n uacos
1. | Onpenenenue TeroBbIX 3P GHEKTOB pa3IUYHBIX TPOILIECCOB 6
2. | 3aBUCHMOCTb JaBJICHUS HACBIIICHHOTO Mapa JIETyYero BeUIecTBa OT 6
TeMIIepaTypbl, METO KUIIEHUS
3. | Onpenenenne KOHCTAaHTBI XUMHUECKOTO PABHOBECHS PEAKIIUU 6
OoMbUIECHUS d(upa
4. | OnpeneneHue KOHCTaHThl XUMUYECKOI'O PABHOBECUS PEAKLIUI 6
BOCCTaHOBJICHHsI HOHOB JKeJle3a
5. | M3yyeHue paBHOBECHS )KHJIKOCTh-TIap B ABOMHBIX KHUJKUX CHUCTEMAX 6
6. | Onpenenenue MOJNEKYJIAPHON MacChl BEIIECTBA KPUOCKOIIUYECKUM 6
METOI0M
7. | VI3yyeHne KpHCTAIUIM3AIMH U3 PACTBOPOB MTPH HU3KHUX TEMIEpaTypax 6
8. | M3yyeHue B3auMHON pacTBOPUMOCTH B TPEXKOMIIOHEHTHBIX CUCTEMaX 6
9. | Ompenencare kodhdHUIEEHTA PACTIPEICIICHUS MEXKIY ABYMS KUJIKUMHU 6
dazamu
10. | U3y4yeHnue KMHETUKN PEAKLIUU OMBIICHHUS dPHpa B MPUCYTCTBUU HOHOB 6
T'HJIPOKCOHUS METOAOM KHCJIOTHO-OCHOBHOI'O TUTPOBAHUS
11. | U3y4yeHue KMHETUKN PEAKLIUU OMBIICHHUS dQHpa B MIPUCYTCTBUU HOHOB 6
I'HJIPOKCUIIA METOAOM KOHJIYKTOMETPUHU
12. | U3y4yeHnue KMHETUKN PEaKIUU HOAUPOBAHUS allE€TOHA METOJIOM 7
HOJIOMETPUYECKOI0 TUTPOBAHUS
13. | U3y4yenue KMHETUKN PEAKLIUHU PA3I0KECHUS TIEPEKUCH BOJOPO/IA 7
ra30MeTPUYECKUM METO/I0M
14. | U3y4yeHue KMHETUKN PEAKLUHU pa3I0kKEeHUsI MOYEBHHBI B BOJHBIX 7
pacTBOpax METOJIOM KOHIYKTOMETPUHU
15. | U3ydyeHue KMHETUKU peaKUy pa3ioKeHUs! KOMIUIEKCHOTO HOHA 7
TPHOKCAJIaTa MapraHiia METOA0M (OTOKOJIOPHMETPHHU
16. | U3ydyeHue KMHETUKU peaKUi MyTapOTallM1 TJIIOKO3bl B BOJIHBIX 7
pacTBOpax MoJIPUMETPHUECKIM METOJIOM
17. | U3ydyeHue KMHETUKU peaKLMU MHBEPCUU TPOCTHUKOBOI'O caxapa 7
HOJISIPUMETPUIECKUM METOIOM
18. | Ompenenenue 3MEKTPOIIPOBOTHOCTH CIAOBIX AJIEKTPOJIIUTOB U PacyeT UX 8
KOHCTaHT JTUCCOIMAIINU
19. | KonaykToMeTpuyeckoe TUTPOBaHHE 8
20. | Omnpenenenue 0ydepHOIt eMKOCTH METOZIOM MOTEHIIMOMETPUUYECKOTO 8
TUTPOBAHHS
21. | Omnpenenenue pH o6pa3zoBaHus THAPOKCHIOB METAJIJIOB 8
22. | KoMmieHCAIIMOHHBIA METOT ONIPEACIICHUS 3.]1.C. JICMEHTOB 8
23. |7 7
24. | Onpenenenue 3.1.c. dneMeHTa JJaHuaisa- Iko0n KOMITEHCAITMOHHBIM 7
METOI0M
BCEI'O 162




6. METOANMYECKHE PEKOMEH/IALIUU 110 OPTAHU3ALIUN

CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

Opranuszanusi CaMmoCTOATEIbHOI PadoThI CTY/IEHTOB

Ne Konuuecmeo
i Ha3zeanue memoi ACOs
1 |HyneBoli 1 epBbIil 3aKOHBI TEPMOTUHAMHUKH. 12
2 |BTopoii 3aKOH TEPMOIUHAMHUKH. 12
3 [TepMomMHaMUYECKOE€ pPAaBHOBECHE ¥ CaMOMPOU3BOIBHOE IMPOTEKAHHE 12

[POLIECCOB.

4 |®a3oBas paBHOBECUE B OJJHOKOMIIOHEHTHBIX CHCTEMaX. 12

5 |TepmoauHaMHKa pacTBOPOB. 13

6 |PaBHOBecHE KUAKOCTH — MMap B ABYXKOMIIOHEHTHBIX CHCTEMaX. 13

7 |PaBHOBecHe KUAKUX PACTBOPOB C KPUCTAIIIMYECKUMHU BEIIECTBAMH. 13

8 |PaBHOBecme B cHCTEMax C OTrPaHUYCHHON B3aMMHOW PacTBOPHUMOCTHIO 13

PKUJKOCTEH.

9 |Da3oBble paBHOBECHUS! KPUCTAJUTMUECKOE BEIIECTBO — HKHUAKOCTb. 13
10 [Xumuyeckoe paBHOBECHE. 13
11 [DopmanbHast KHHETHKA. 10
12 [KuHeTuKa CIOXKHBIX PEaKLIui. 10
13 [Teoperuueckuie NpeACTABICHUS XUMUYECKONH KUHETUKH. 10
14 |KuHeTHKa ICHBIX U (POTOXUMHUUCSCKUX PEaKIIUH. 10
15 [CoMoOreHHbIH KaTaIN3. 5
16 |[eTeporeHHbIN KaTaius. 5
17 |DepmeHTATHBHBII KaTaIu3. 4
18 |OcHOBHBIE TIOJOKEHUSI TEOpUU AppeHnyca. 5,5
19 |OcuoBHBIe TION0XKEHUS Teopun Jlebast- X OKKes. 5,5
20 [21eKTpOnpOBOJHOCTH NEKTPOIUTOB. 5,5
21 [[TogBUXHOCTH MOHOB DIIEKTPOIUTOB. 55
22 [Yucna nepeHoca HOHOB. 55
23 |AoHHBIE paBHOBECHS. 55
24 [OnekTpoXUMUYECKUE dIIEMEHTHI. DIEKTPOABIKYILAs cuia (3.1.C.). 4,5
25 [OnekTpoaHbIe MOTEHIHABI. THITBI AJIEKTPOJIOB. 10,5
26 |KoHIIEHTpallMOHHBIE DIIEMEHTHI. 10,5
27 |KuHeTHKa 3JEKTPOTHBIX MPOIECCOB. DIEKTPOXUMHUIECKAS TIOISIPU3AIIHSL. 10,5
28 [KuneTwKa 3JIeKTPOTHBIX MporieccoB. KOHIICHTpaIlMOHHAS TOJIIPH3aITHs. 10,5
29 |[IpukiagHbIe aCEKTHI JICKTPOXUMHUH. 10,5

BCEI'O 270




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

7. UHAUBUIAYAJIBHBIE 3ATAHUS
(e npedycmompenvt npocpammotr)

8. KOHTPOJIbHBIE BOITPOCHI K IPOMEXKYTOYHOM ATTECTAILIUHA

Pa3nesn «Xumuyeckasi TepMOANHAMHUKA
Haiite ompeneneHue TEPMOJAMHAMHUYECKON CHUCTEMbI, OKpY)Karolled cpeanl, BceneHHOH,
TEPMOCTATA.
Kakune cuctembl Ha3bIBalOTCS I€TEPOTr€HHBIMH, TOMOTE€HHBIMU M OJHOponaHbIMU? [lpuBenute
IPUMEPBI TAKUX CUCTEM.
[TpuBenure KiaaccUPUKAIMIO TEPMOJMHAMUYECKMX CHCTEM IO HX CIOCOOHOCTH OOMeHa ¢
OKpYKaroIlEH Cpelor BEUIECTBOM U SHEPTHUEH.
UTto Takoe paBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONW CHCTEMBI U B YEM IPOSBISIETCS
JUHAMHUYECKHUI XapaKTep 3TOro paBHOBeCHUs?
[TpuBenute kiaccupuKauio TEPMOAMHAMUYECKUX TTapaMeTpoB. Kakue dusndeckue BeITUYUHBI
OTHOCSAT K MHTEHCUBHBIM TEPMOJMHAMUYECKUM napaMerpam? 3aluIIMTEe MaTeMaTH4YeCKOoe
ypaBHEHHE, OToOpakamliee aJJUTHBHOCTh CBOICTB SKCTEHCHUBHBIX TEPMOIMHAMHUYECKUX
11apaMeTpPOB.
Jaiite onpenenenrs paBHOBECHBIX U 00paTUMBIX IpolieccoB. Kak oHM cBA3aHBI MEXTy COO0M?
[TpuBeaute (HOPMYTHPOBKM ABYX IMOCTYJIATOB HYJEBOTO 3aKOHA TEPMOAMHAMHUKHU. 3alHIIUTE
MaTE€MaTUYeCKOEe BBIPAXKEHHUE 3TOI0 3aKOHA.
OnumuTe TPUHINI TOCTPOCHUS SMIUPUIECKUX TEMIIEpaTypHBIX mKai. HazoBute mx oOmiue
HEJOCTATKHU.
CdopmynupyiiTe OCHOBHBIE TOJIOKEHUS, KOTOPbIE NMPUHUMAIOTCS B KadeCTBE aKCHOMBI IPH
MOCTPOCHUU a0CONIOTHBIX TeMIlepaTypHbIX IiKan. Kak cBsi3aHbl perepHble TOUKH U IUHHIIBI
temneparypsl B mkanax Kenssuna u Lenbcusa?
Kak B TepmMoanHaMuKe onpeenseTcss BHyTPEeHHss dHeprus Tena (cuctemsl)? DopMel nepegaun
SHEPruM, dJIeMEHTapHas TEIJI0Ta U dJIeMeHTapHas paboTa, eAMHUIIBI UX U3MEPEHHUS.
[TpuBeauTe Hanboee BaKHbIE B XUMUUYECKON TEpMOJIMHAMUKE (DOPMYIMPOBKH MEPBOT0 3aKOHA
TEPMOJMHAMUKH, 3aIUIINTE €r0 YPAaBHEHMUS.
Kakue cBoiicTBa uMeeT UaeanbHbIM ra3 U yeMy paBHa paboTa pacIIMpeHHs UAEalbHOTO ras3a B
M300apHBIX, M30TEPMHUECKUX, aquabaTUYeCKuX U H300apHO-U30TEPMUUYECKUX YCIOBUSIX
IIPOBEJEHUS Mporecca?
Kakoe CBOWCTBO BHYTPEHHEW SHEPrUU HCMOJB3YEeTCS B KA4eCTBE OCHOBHOIO HCXOJHOTO
MIOJIO’KEHHUS TIPU ONPEACICHUN BHJA KaJOPUYECKOIO YPABHEHHS B U30XOPHO-U30TEPMHUUECKUX
ycnopusx? Kaxoit pusuueckuit cMpicn umeroT kanopudeckue koddduuuents Cy, Cp, h, 1?
Kak Ha ocHOBe ypaBHEHMs MEPBOTO 3aKOHA TEPMOJAMHAMUKH BBOJIUTCS (YHKIIUSI COCTOSIHUS —
sHTanbnusA? Jlalite onpeneneHue SHTaNbINH.
[Tpy KakUX yCIOBUSAX JIEMEHTAPHYIO TEIUIOTY 6(Q MPUPAaBHUBAIOT K TOJIHBIM IU(depeHInanram
BHYTPEHHEHN YHEPTUU U SHTAIBIINU?
JaiiTe onpezneneHne UICTUHHON U CpPEeIHEN TEINIOEMKOCTH, 3aIUIINTE COOTHOLIEHUE Mexay Cy
u C, s wupeansHoro rasa. KakuMu ypaBHEHHSIMH aNlPOKCHUMHPYETCs TEMIIEpaTypHas
3aBUCUMOCTD TETUIOEMKOCTH C,?
Kakumu ypaBHEHHMSIMH BbIpa)kaeTCsi B3aUMOCBSI3b TEMIIEpaTypbl JaBlIeHHS W oObema Mpu
a711abaTHYecKoM pacIIupeHuH (CxKaTus) UaeaabHoro raza’?
YTo nmoHUMAIOT MO MPOCThIMU BenlecTBaMu? KakoBbI yCIIOBUSL CTaHJIAPTHOIO COCTOSIHUSI JUIS
ra3oB, YUCTBIX BEIIECTB B KOHJEHCUPOBAaHHOM COCTOSIHUH, paCTBOPOB?
[TpuBenure GopMynMpOBKM U ypaBHEHUsS 3akoHa lecca u ero ciuenctBui. Yrto Takoe
CTaHJapTHasl TEIUIOTa XUMUYECKON PEeaKLMU MPHU MOCTOSHHOM JaBJICHUH, TETJIOTa 00pa30BaHUs
XUMHYECKHX COEAMHEHUN M MOHOB M3 MPOCTHIX BEIIECTB, TEIJIOTa CrOPaHUs, TEIJIOTa pa3phiBa
cBszen?



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Jlaiite onpeneneHrue UHTETPAIbHOW TEILIOTHI PACTBOPEHHUs, NIEPBOM U IOJHON MHTETPAIbHOU
TEIUIOTHI PACTBOPEHUS, UHTETPAJIbHON TEIIOThI pa30aBiieHus (IIOJHON U IPOMEXYTOUHOM).

Ot yero 3aBUCUT HaIlPaBJICHUE W3MEHEHUS SHTAJIBIIMU XMMHUYECKON peaklyy MpU MOBBIIICHUN
temriepatypbi? [Ipoananu3upyiite ypaBHeHue 3akona Kupxroda B quddepennmansHoit popme.
B gem 3akmiovaroTcss 0COOEHHOCTH MPOBEJACHUS PACUETOB M3MEHEHHS SHTAIBINH XUMUYECKON
peaKkUMKU C IPUMEHEHHEM HHTerpagbHoM (Gopmbl ypaBHeHHs Kupxroda B y3KOM M IIHPOKOM
Jara3oHne teMieparyp?

[TpuBeaure GopMyIMpPOBKH BTOPOTO 3aKOHA TEPMOAMHAMHUKH B Gopme noctynaros Knaysznyca
u Tomcona (iopna KenbBuHa). B kakux cilydasx BO3MOXKHBI: Ilepelada TEIJIOTHI OT MEHEe
HarpeTroro Tejpa K Oojiee HAarpeToMmy; npeodpa3oBaHHE TEIUIOTH B pabOTy B LMKINYECKOM
npoiiecce?

Kakue paBHOBECHBIE MPOLIECCH PACIIUPEHUs (CXKATUSA) BHOCIT BKJIaA B paboTy, COBEpIIAEMYIO
nukioM Kapuo?

3anumure paBeHCTBO M HepaBeHCTBO Kiaysumyca, mpuBeguTe (GOPMYIUPOBKH U
MaTE€MaTU4YeCKUe BBIPDAXKCHUS II€pBOM M BTOpoM TeopeM KapHO s paBHOBECHBIX H
HEPABHOBECHBIX LIUKINYECKUX IIPOLIECCOB.

Kak Ha ocHOBe paBeHctBa Kitaysmyca BBoauTcsi QyHKIMS cocTOsiHUS — dHTpornua? K xakum
TEPMOJMHAMHYECKUM IIEPEMEHHBIM OTHOCHTCS SHTPOIMS U YTO OHA XapaKTepU3yeT?

Kak wusmeHsieTcst SHTponus Npu NPOTEKAaHUM B CUCTEME PABHOBECHBIX U HEPABHOBECHBIX
npoueccos? IIpuBenure paBeHCTBA M HEPABEHCTBA, KOTOPBIE SBIIAIOTCS MaTEeMaTHYECKUMU
BBIPQXEHUSIMH BTOPOI'O 3aKOHA TEPMOAMHAMUKHU.

[TpuBeaure GOpMyJIUPOBKY M MaTeMAaTUYECKHUE BBIPAKEHMS 3aKOHA BO3pPACTAHUSI SHTPOIUU.
Cdopmynupyiite ciieCTBHS STOTO 3aKOHA.

B kakux cucreMax W3MEHEHHE DJSHTPOIHU SBISIETCA KPUTEPUEM CaMOIPOU3BOJIBHOTO
IIPOTEKaHUs IPOLIECCOB U COCTOSIHUSI paBHOBECUS?

Yro Takoe BHYTPUCUCTEMHOE IPOU3BOACTBO AHTponuu A;,S? Kak m3MmeHsercs sHTponus 1pu
YCTaHOBJIEHUM TEIUIOBOrO OajaHca MeXAy JABYMs TellaMH, pa3leleHHbIMU HEPEropoJIKON C
HU3KOW TEIUIONPOBOAHOCTBIO?

3anuiuuTe ypaBHEHUs ISl W3MEHEHHs SHTPOINUU MPU IMPOTEKAHUU PA3JIUYHBIX IPOIECCOB
((pa3oBBIX Mepexo/10B NEPBOTO POja, HArPEBAHUS TBEPJBIX TEJN, )KUIKOCTEH, U1ealbHbIX ra3os,
paciIMpeHus eanbHbIX ra30B U JIp.).

Yro Takoe TepMOAMHAMHUYECKas BEPOATHOCTb M KaK OHA CBs3aHA C DHTPONMEW? 3anummre
dbopmyny bonbimana.

K kakuM [1ByM OCHOBHBIM IIOJIO)KEHUSIM CBOJUTCS pacliupeHHas (HOpMYyIHUpPOBKA TEILIOBON
teopembl Hepucra? Kak teopema HepHcra cormacyercss ¢ BEpOSATHOCTHOM MHTEpIpeTalue
SHTpPONUU?

[Tpusenure popmynupoBky nocrynara [lnanka. Uem 3TOT mocTynar oTiau4aercs OT TEMJIOBOU
Teopemsl HepHcra?

Kakue cBoiicTBa uMerT BemiecTBa BOMM3M aOcoOMOTHOro HyJas TteMmmeparypbl? Kaxk
BBIYHUCIISIETCS A0COIIOTHAS SHTPOIHS 110 SKCIIEPUMEHTATIBHBIM JTAHHBIM?

Ha ocHoBe aHann3a W3MEHEHHs OJHTpPONMM  BCEIIEHHOW  YCTaHOBHUTE  KPUTEPHH
TEPMOJMHAMHYECKOIO PABHOBECHUS U CAMOIPOM3BOJIBHOIO IMPOTEKAaHUsS IMPOLECcCa B 3aKPHITON
CUCTEME.

C kakoil 1eJbl0 B TEPMOJAMHAMHKE BBOJATCS (YHKIIMHU COCTOSHHSI — CBOOOJHAs 3HEPrUs
['ensMmrosbIa 1 cBoOOHAS SHEprus [ mO6ca?

Kakoli MmaTemMaTHuecKkuil BuJ UMEIOT KPUTEPUN CAMOIIPOU3BOJIBHOIO MPOTEKAHUS MIPOLECCOB U
COCTOSIHUSI PAaBHOBECHS B 3aKPBITHIX CUCTEMaX ?

[lpr kakux YCIOBHMSIX MaKCHMallbHas IoJie3Has padoTa, cBepX pabOThl pacUIMpeHHs, paBHA
yobuu: 1 — cBOOOHOM 2HEeprun [ m60ca; 2 — cBoboaHOM sHEeprun ['enbmromnbia?

Yro Takoe XapakTepHUCTHUYeCKHe (PYHKIUH, TEPMOJUHAMUYECKUE MMOTEHIIUANbI, €CTECTBEHHbIE
nepeMeHHble? 3anummTe GyHIaMeHTalIbHbIEe YpaBHEHUS TEPMOIMHAMUKY JUIsl ToTeHHanos U,

H, F, G.
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Kak Ha ocHOBe (yHIAMEHTAIbHBIX YpPaBHEHHH TEPMOJMHAMUKA MOXXHO MOJYYHTh
cooTHoueHus: Makcsemia?

3anummre ypaBHeHHs [mO6ca—I['enpMmroneia W ONpeeNuTe HANpaBICHUE HM3MEHEHUS
ortnomenuii AG/ T u AF/ T npu MOBBILIEHUH TEMIICPATYPHI.

Kak 3aBucuT oT naBineHus cBoOoxHas sHeprus ['mb0ca TBepAbIX M JKUAKHX BEILECTB,
UICIbHBIX U pealibHbIX ra30B? YTo Takoe QyruTUBHOCTD U KO3 UIIMEHT (GYyTHTUBHOCTH?

Kak BBomuTCS (YHKIUS COCTOSIHUSI — XUMHUYECKHMU moTeHnuan? Kakoil BuJ HpUHUMAIOT
¢dbyHaaMeHTalbHbIE YPaBHEHUS TEPMOIUHAMUKH JJIs1 OTKPBITBIX CUCTEM?

OO6ocHyliTe KpUTEpUH TEPMOJUMHAMUYECKOIO PAaBHOBECHS U CAMOIIPOU3BOJIBHOIO MPOTEKAHMS
mpouecca B OTKpBITOM  cucteme. UYTo XapakTepusyeT XUMUYECKMM IIOTCHUUAl B
MHOT'OKOMIIOHEHTHBIX CHUCTEMaX?

Kakue tepmomHaMu4ecKe napameTpbl MHOTOKOMIIOHEHTHBIX CUCTEM CBS3bIBAIOT YPAaBHEHHUS
['u60ca — J{rorema, 1 KaKo# BBIBOJI CIICAYET U3 ITOM CBS3H?

Ob6cynute oO0mMe YCIOBUS TEPMOJUHAMHYECKOTO pABHOBECHS W CaMOIIPOM3BOJIBHOTO
IPOTEKaHUs IPOLEcca B U30JMPOBAHHBIX, 3aKPBITHIX U OTKPBITHIX CUCTEMAX.

Haiite onpeneneHuss NOHATUAM: (a3a, COCTABIAIONICE BELIECTBO MHOTOKOMIIOHEHTHOMN
CUCTEMbI, KOMIOHEHT. Kak ompeznensercs 4McIO KOMIIOHEHTOB B CHUCTEME, B KOTOPOU
IIPOTEKAIOT XMMUYECKHUE PEAKLIUU?

Ha ocnoBe ananu3a ¢yHAaMeHTalIbHBIX ypaBHEHUN TEPMOJAMHAMUKH JJISI OTKPBITBIX CHUCTEM
00ocHy#Te ycnoBus (a30BOro paBHOBECHS.

Kak u3meHsoTcss XuMUYECKU IOTEHIIMAI, €ro IPOU3BOAHbBIE TI0 TEMIIEPATypE U IaBICHUIO IIPU
¢da30BbIX mepexojnax IepBoro u Broporo pona? Kakoil Bua MMEOT TemreparypHble
3aBHCHMOCTH XHMHYECKOTO MOTEHIHANa M MOIBHBIX TEPMOJMHAMHYECKHX mapametpos: H, V/,
S, C,?

Yro Takoe NaBJICHHME HACBHILIEHHOIO Iapa U KaK OHO 3aBUCUT OT TEMIEpaTyphl? 3aluLIUTe
ypaBuenust Knaneiipona m Knaysuyca — Knaneiipona. Copmynupyiite npaswia TpytoHa u
['unpaebpanara.

3anuiuTe MaTeMaTuyeckue BbIpaykeHus npasuia ga3 ['m06ca. OObsicHUTE HU3NUECKUN CMBICI
TEPMOJIMHAMHUYECKOTO YHCIa CTeTeHel cBOOObI.

Ha ocnoBe ananm3a ypaBHenuil Kiameiipona u Knaysuyca — Knanelipona oObsicHUTE BHJ
KpHUBBIX (Da30BBIX paBHOBECHIl Ha JuarpamMme COCTOsSHUS BoJbl. Kak M3MeHseTcs: Temmneparypa
IUTABJICHUS JIbJIA, @ TAK)KE TEMIIepaTypa KUIIEHUS BOJIbI IPH YBEJIMUYEHUU BHEUTHETO J1aBJICHUS?
Kak wu3MmeHsercs TepMOAMHAMHUYECKOE YHCIO CTerneHed cBOOOAbl NpU H30TEPMHUYECKOM
KOH/JICHCAIIUH T1apa, a TAKXKe N300apHOM TIJIaBJICHUH JIb/Ia U KUTICHUH BOJIBI?

Yro Takoe KpUTHUYECKAs TOYKA U KPUTHYECKOE COCTOssHME BelecTBa? Kakue cBoiicTBa MmeeT
BEIIECTBO B CBEPXKPUTUYECKOM COCTOSTHUU?

[IpencraBeTe cxemaTruueckoe u300pakeHHe (a30BOM JAMarpaMmbl JIMOKCHJA yIjepoja,
o0bsicHuTe ee Bul. Kakue (asoBble mepexoasl mepsoro pojna CO2 MOTYT MPOMCXOAWUTH MpPH
aTMOoC(epHOM AaBlIeHUH?

Kak cBsizaH TemmnepaTypHbIM [uana3oH YCTOWYMBOCTU KpUCTANIMYeCKUX (a3 c naBiIeHHEM
HACBIIIEHHOT0 Napa HaJ HUMU? Onuiure Ga3oBylo AUarpaMmmy Cephbl.

[IpencraBpTe cxemaTudeckoe m3oOpakeHue ¢Ga3oBod nuarpammbl OeHzodeHoHa. OOBICHUTE,
noyeMmy KpucTtajuimyeckast Moaudukanus oenzoghenon-1 TepMoJMHAMUYECKH HEYCTONYMBA.
YeM OTIMYAIOTCS SHAHTHOTPOIIHBIM W MOHOTpPOMNHBIN (a3zoBeie nepexonsl? Cdhopmynupyiite
npaswio OcTBanpia.

Jlaiite ompeneneHue pacTBopa M KOMIIOHEHTa pacTBopa. [IpuBeaute KiaccupUKaIUIO
pacTBOPOB I10 arperaTHOMY COCTOSIHMIO.

Kakne TtepMoauHaMuyeckue mapameTpbl XapaKTepU3ylT KOMIIOHEHThI pactBopa? Kakwue
CHOCOOBI BBIPAKEHUSI KOHLEHTPAIMM KOMIIOHEHTOB Ta30BbIX, KUJKUX U TBEPHABIX PAacTBOPOB
UCTIONB3YIOTCA B (u3mdeckodt xumuu? JlaiiTe ompeaeneHne MOJBHON —MapIUaIbHOU
TEPMOJUHAMUYECKON BEIMUUHBI.
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Kakue cucreMbl OTHOCAT K MIEAIbHBIM pacTBopaM Tra3oB? Kakoil BuA HMMEIOT ypaBHEHMS,
ONMCHIBAIOIUE KOHLEHTPALMOHHBIE 3aBUCUMOCTU XUMHUYECKMX IOTEHIHAIOB KOMIIOHEHTOB
UJCAIBHBIX PACTBOPOB I'a30B?

Belpazute XuMu4eckui IOTEHIMAl KOMIIOHEHTOB JKHJKOIO pacTBOpa Kak (YHKIHIO
NapIUaIbHOTO AABJICHUS WIH (PYTUTUBHOCTH 3TOTO KOMITIOHEHTA B HACBIILIEHHOM Iape.

Haiite ompezaeneHue uaecanbHOro pactsopa. Kakoil Bua MMEIOT ypaBHEHHs 3akoHa Payns u
3akoHa ['enpu? Yem oHu oTiIMUAIOTCS?

Kakue (axkTopbl BBI3BIBAIOT MOJIOKUTENIBHBIE U OTPULIATENbHBIE OTKJIOHEHUS OT 3akoHa Payss?
Kakue pacTBopbl Ha3bIBaIOTCA MIPEIEIbHO Pa30aBIEHHBIMU?

Kakoli BHJ MMEIOT KOHLEHTPALMOHHBIE 3aBUCUMOCTH IApLMAIbHBIX IaBICHUI KOMIIOHCHTOB
OMHApHOTrO pacTBOpA JETYUYHX KHUAKOCTEH, a TAK)KE ITOJIHOTO JaBJICHUS HACBIILIEHHOTO Mapa AJs
U/1€abHOTO U IIPEENIbHO Pa30aBIEHHOrO PacCTBOPOB?

[aiite omnpeneneHue TEPMOAUHAMUYECKONW AaKTMBHOCTM KOMIIOHEHTa pacTBopa. UeMy paBeH
KO3(QULMEHT aKTUBHOCTH JJsI PACTBOPUTENS U PACTBOPEHHOI'O BELIECTBA B MPEIEIBHO
pa3zbaBieHHbIX pacTBopax?

3anuiuuTe ypaBHEHUS IJI1 XMMUYECKOro IOTEHIMAIa KOMIOHEHTOB MICAIBHOIO M PEaIbHOrO
pacTBOpOB.

Ha ocnoBe ypaBHeHus ['m0O06ca— [[roremMa mpuBeauTe BBIBOJA IMEPBOTO M BTOPOIO 3aKOHOB
Konosaiosa.

[TpoBenuTe ananu3 (a3oBoil AUAarpaMMbl )KUJKOCTh — Map OMHAPHOIN CUCTEMbI B KOOpAMHATAX
JIaBJIEHUE — KOHIIEHTpAI1sl BTOPOro KOMIIOHEHTa. Kak u3MeHsieTcsl cocTaB paBHOBECHBIX (a3 U
JIaBJICHHUE B IIPOLIECCE KUIIEHUS pacTBOpa’?

Kakoii Bua umeer ¢azoBas auarpamma XUAKOCTb — Hap OMHAapHOW cUCTEMBI B M300apHBIX
ycrnoBusax? Kak u3MeHseTcss TeMIeparypa KUIIEHUS pacTBOpa, M KOHLEHTpaluus BTOPOIO
KOMITOHEHTa B paBHOBECHBIX (pa3ax B MPOLECCEe KUITCHUS?

Kak m3MmeHsercs coctaB KUIISIIEH )KUIKOCTH M KOHIECHCATa IPU M1OCIIEJ0BATEIbHON IIEPErOHKE
pacTBOpa B HECKOJIBKO CMEHSIEMbIX MpPHEMHBIX cocyaoB? Kak Ha3bIBalOTCS MOIY4YEHHbIE
pacTBOPBI U YEM OHM OTJINYAKOTCS?

Uro Takoe pextudukanusa? Kakoil 3akOH JIEKHT B OCHOBE 3TOro mpoiecca? 3a CYeT 4ero
NOJEPKUBAIOTCS TTOCTOSHCTBO COCTAaBa KUILALIETO pacTBOpa U €ro TEMIIEpaTypsl B MpoIecce
pextuduxanyun’?

Kakue mporecchl OAHOBPEMEHHO MPOTEKAIOT Ha KaXIOH Tapelke peKTH(PHUKAIMOHHOM
KOJIOHHBI?

Kakue pacTBOpBI Ha3bIBalOT a3€0TPONHBIMU? B uem 3akimouaroTcst 0COOEHHOCTH PEeKTU(UKALIUH
OMHApHBIX CUCTEM, B KOTOPBIX 00Pa3yloTCs a3€0TPOIHBIE PACTBOPHI?

Kakue pacTBOpBI Ha3bIBAalOT HACBIILIEHHBIMHU, U YTO TAKOE PACTBOPUMOCTH?

Ha ocHoBe ycnoBusi paBHOBecusi (pa3 B HACBHIIIEHHOM pPAacTBOPE YCTAHOBUTE BHUJ YpaBHEHHI
TEMIEepaTypHOM 3aBHCHUMOCTH PACTBOPUMOCTH KPHCTAIJIMUECKUX BELIECTB C 00pa3oBaHUEM
peaJIbHBIX, IPEIEIbHO Pa30aBIEHHBIX U UJI€AIbHBIX PACTBOPOB.

Kakue cBolicTBa KOMIIOHEHTOB paCTBOpPA OKa3bIBalOT BIMSIHUE HA TEMIIEPATYPHYIO 3aBUCUMOCTh
pPacTBOPUMOCTH?

[Touemy TemmepaTypa KUIIEHHsI PacTBOpPAa C POCTOM KOHLEHTPALMH PAaCTBOPEHHOI'O BEILECTBA
MOBBILIAETCA, a TeMIepaTypa KpUCTaUIM3aluuu mNoHmwkaeTcsi? Kak mpu 3ToM u3MeHsercs
¢azoBas quarpaMmma pacTBOpUTENs?

Kakoli BuA uMEIOT ypaBHEHMs Ul HOHMKEHHUS TEMIIEpaTypbl 3aMep3aHMsl U TOBBIIICHUS
TEMIEPATYpbl KUIIEHUS PAacTBOPOB HEJIETYUMX BEIIECTB, M IPU KAKUX YCJIOBHUAX OHH
BBIIOJIHSIFOTCA?

Kakue mapameTpbl, M [ Kakoro KOMIIOHEHTa pacTBOpa ONPEAENsAIOT 3HA4YeHUs
KPHUOCKOTIUYECKUX U F0YIITMOCKOMUYECKUX KOHCTAHT?

JlaiiTe onpeneneHus OCMOCY U OCMOTHYECKOMY AABJIEHUIO. UTO SIBIISETCS ABMXKYIIEH CHUIION
OCMOTHYECKOI0 MTEPEHOCa PaCTBOPUTEINS B pacTBOP?



83. [IpuBenuTe BBHIBOX YpaBHEHHH OCMOTHYECKOTO MaBJICHHS JJIS pEaJbHBIX M MJCATbHBIX
pa30aBIEHHBIX PACTBOPOB HEAJIEKTPOJIUTOB U 3JIEKTPOJIUTOB.

84. Uto Takoe M30TOHNYECKUN KOAPDUIIUEHT, KaKUE (PAKTOPBI ONPEICISIOT €T0 BETUIHHY?

85. Kakue cBoiicTBa pacTBOPOB Ha3bIBAIOTCS KOJUIUTATUBHBIMU?

86. Kakue sBieHusi, CBA3aHHbIE C OCMOCOM, HMMEIOT OOJIbIIOE 3HAueHHE Ml OMOIOTHYECKUX
cucreM?

87. Ilpu KakuxX YCIOBHSIX MPOUCXOAUT NEPEHOC PACTBOPUTEINS M3 PAacCTBOpPAa B COCYI C YHCTHIM
pacTBOpUTENIEM 4Yepe3 IMONYNPOHULAEMYIO IEeperopojky? VYkaxure o0JacTh NPUMEHEHUs
00paTHOrO OcMoca.

88. KakuMu ypaBHEHUSIMHM BBIPQ)XKAIOTCSl TEPMOAMHAMHUYECKHE (DYHKIMM CMELICHUs >KHUIKOCTEH,
U30BITOYHBIE TEPMOIMHAMUYECKHE QYHKIMHU U JUHUA (pa3oBoro pasneneHus? Kakue pacTBopsl
Ha3bIBAIOTCS PETYISAPHBIMU U aTepMaJIbHBIMU?

89. Ha npumepe ananmza quarpaMMbl CUCTEMBI HUTPHJI POITMOHOBON KHCIIOTHI — BOJA OMMIIHNTE
u3MeHeHHe (pa30BOrO COCTOSHUSI CHUCTEMbl IIPU  YBEJIMYEHUHM KOHIEHTPALUU BOABl H
MIOBBIIICHUH TEMIIEPATYpPHI.

90. Yro Takoe compsiKeHHbIE TOUKH, HO/A, BEPXHsS KpUTHUECKas Temreparypa pactBopenus? Kak
dbopmynupyercs npaBuiio Asuekceena?

91. B ueMm 3akmrouaercs MPaBWIO pblyara U Kak OHO IMPUMEHSIETCS Ul OIpEJesIeHUs] MacCOBOTO
cooTHomeHus ¢paz?

92.Yem oObscHseTcs (a3oBoe paccilOeHHE >KUAKOCTEH Ipu BO3pacTaHUM TEMIIEpaTypbl B
CUCTEMAaX C HW)KHEH KPUTUUYECKOI TeMIiepaTypoi pacTBopeHus?

93. Kakue cBoiicTBa PaBHOCTOPOHHEIO TPEYroJbHUKA JieKaT B OCHOBE METOIOB OTOOpa)KeHUs
KOHIEHTpauuid M (WIKM) COOTHOILEHUS KOMIIOHEHTOB B TPEXKOMIIOHEHTHBIX cHucTeMax (1o
['u66cy u Pozebymy)?

94. Kak oroOpaxaercsi (a3oBasi AmarpamMma TPEXKOMIOHEHTHOH CHCTEMBI C OTpPaHUYCHHOU
B3aMMHOW PACTBOPUMOCTBIO Ha TpaHsIX TPEyrojbHOW Npu3Mbl U B ee oObeme? Haueprture
M30TEPMUYECKOE CeYeHHE 00BEMHON TUarpaMmabl.

95. B yeM 3akir04aroTCs OCOOEHHOCTH MPUMEHEHUS MpaBHiia phlyara U MOCTPOCHUSI CUCTEMBI HOJ
Ha TpeyroyibHOM (azoBoii quarpamme? IIpaBuio TapaceHnkosa.

96. [IpuBeauTe N0KA3aTeNbCTBO 3aKOHA pacrpeseieHus. B Kakux ciaydasx 3TOT 3aKOH MOXKHO
BBIpa3UThb B  BHUJE  OTHOIIEHUS  KOHIEHTpAlMil  pacHpenesiseMoro  BellecTBa B
HECMEIIMBAIOLINXCS )KUIKOCTAX?

97. Kakoe BiHsiHME Ha KOHCTAHTY paclpeiesieHHs OKa3bIBaeT 00pa30BaHHME aCCOIMATOB MOJEKYI
pactpenensemoro Bemectsa? 3anummure popmyinsl [lnnosa.

98. Yrto Takoe k0d3(h(HUIIMEHT pacTIpeie]ICHUs] M CTETIEHb U3BIICYCHUS SKCTPArHPyEeMOTro BellecTBa?
Haiite ompeneneHue 3kcTpakiuu. Kak ocyIiecTBiIseTcss MHOTOKpaTHas (MepHoJHuecKas MU
JIpoOHas ) SKCTPAKIIHS?

99. Ha ocHoBe ananu3a ypaBHeHus lllpenepa oObscHUTE BHJ KOHLIEHTPALMOHHOW 3aBHCHMOCTH
TEMIEPATypbl HaYaJla KPUCTAIN3alMH KOMIIOHEHTOB OMHAPHBIX CUCTEM (JIMHUI JIUKBHUIYCA).

100. Kaxkue ¢a3pl HaXOAATCSA B COCTOSHUM PAaBHOBECHS Ha JIMHUSX JIMKBHJyCa, a TAKXKE B TOUKE U
Ha JIMHUW YBTCKTHKH OMHAPHOHN CHCTEMBI, COCTOSIIIEH 13 KOMIOHEHTOB A 1 B?

101. Omnummure (a3oBbIii cOCTaB U OMpEAETUTE TEPMOJIMHAMHUYECKOE YHCIIO CTereHel CBOOO b
BO BceX (ha30BbIX MOJISAX MPOCTON IBTEKTUUECKON (ha30BOil THarpaMMBl.

102. Kak wusmeHnsercs (a3oBoe COCTOSHHE CHCTEMBl W YMCIO CTeNeHed CBOOOIBI IpH
OXJIQXKJIEHUN PpACIUIaBOB 3BTEKTHUECKOIO W HE HBTEKTHYECKOIO COCTaBa JJisi MPOCTOM
IBTEKTHUYECKON (ha30BOM AUarpamMmbl?

103. Kak omnpexpensercs cocTaB pacijlaBa M MacCoOBO€ COOTHOIIEHWE ¢a3 B Iporecce
KPUCTAJIIIM3ALMU OJJHOTO U3 KOMIIOHEHTOB CUCTEMBI?

104. KakoBbl 0COOCHHOCTH KPHCTA/UTM3AIMKM PACIUIABOB JIII CHCTEM, B KOTOPBIX O0Opa3yroTcs
COEIMHEHUS, IUIABAIIUECS KOHTPYIHTHO?



105. Kak u3mensiercs ¢a3zoBoe COCTOSHHE, COCTaB pacilaBa U YHUCIO CTENeHe CBOOOIbI mpu
OXJIAX/IEHUN PACIUIaBOB JJII CUCTEM, B KOTOPBIX OOpa3zyrOTCs COEIMHEHMs, IJIaBsIIUECs
UHKOHIPY3HTHO?

106. [laiiTe onpexeneHne NepUTEKTUUECKOMY IIporeccy. UTo Takoe Touka, TemMreparypa 1 JUHHS
NEPUTEKTUKU?

107. Hcue3HoBeHueM kakoi (ha3bl 3aKaHUMBACTCS NMEPUTEKTUYECKUN IPOLECC MPU OXJIAXKICHUU
pacIuiaBoB ¢ MOJIBHOM J10JIeM BTOPOro KOMIIOHEHTa MEHbINE, pPaBHOM W OoJibllie, YeM s
WHKOHTPYJHTHO IIIaBALIETOCS COEAUHEHUS?

108. [laiiTe onpenenenue TBepAOMY pacTBopy. OxapakTepu3yiTe TBEpAbIe PACTBOPHI BKIIOUCHHS
Y TBEPJbIE PACTBOPBI 3aMEILCHUS.

109. Kaxk m3meHnsiercs (pa30BO€ COCTOSTHHE CHCTEMBI, COCTAB paciljlaBa, COCTaB KPUCTAITUNIECKOM
Ga3pl ¥ yUCIO CTeneHel cBOOObl NPU OXJIAXKICHUM PACIUIABOB JUISl IBTEKTHUYECKHX CHCTEM,
KOMIIOHEHTBI KOTOPBIX OTPaHMYEHO B3aUMHO PAaCTBOPUMBI B KPUCTAIIMUECKOM COCTOSIHUM?

110. Omnummre npouecc KpUCTAJUIM3ALUU TBEPIBbIX PACTBOPOB B NEPUTEKTHUYECKHX CHUCTEMaX.
OObsicHUTE, MOYEMY C HA4ajJOM IEPUTEKTUYECKOTO IpOLlecca paHEe BbINABIIME KPUCTAILIbI
TBEPOI0 PacTBOPA PaCTBOPSIOTCS.

111. Kak npoTekaer IIaBI€HUE KPUCTAJUIMYECKON (pa3bl B OMHAPHBIX CHCTEMax, KOMIIOHEHTHI
KOTOPBIX HEOIPAaHUYEHHO B3aUMHO PACTBOPUMBI B KPHUCTANINYECKOM COCTOSIHUN?

112. OOocHyiiTe BO3MOXXHOCTH TPUMEHEHHUS KPUTEPHEB CAMOIPOM3BOJIBHOTO MMPOTEKAHHS
00paTUMBIX TEPMOJUHAMUYECKHUX MPOLIECCOB M COCTOSHUS TEPMOJUHAMUYECKOIO PABHOBECHS
JUTSL OTIMCAHMSI 0OPATUMBIX XUMHUECKUX PEAKIINH.

113. Yro Takoe XMMHYECKas IEpeMEHHas U KaK OHa MCIOJIb3yeTcs Ui BBIBOAA YCIOBUH
IIPOTEKAaHUs CAMOIIPOM3BOJBHBIX XUMHYECKMX pEaKUMd M  COCTOSHUS XHUMHYECKOIO
paBHOBECHS?

114. IlpuBeaute TEpMOJMHAMUYECKUIN BBIBOJ YpaBHEHHS 3aKOHa JedcTByrommx macc. Kaxoii
BUJ HUMeeT O0000OLICHHOE YypaBHEHME 3aKOHa JIEHCTBYIOIIMX Macc JJis IPOU3BOJIBHOM
XUMUYECKON peakiuu?

115. 3aBucUT 1M KOHCTaHTa XHUMHYECKOTO YypaBHEHMs, BBIPAKEHHAs Yepe3 pPABHOBECHBIC
napuuagbHble JaBJIEHUS, OT IMOJHOrO (CyMMapHOTrO) JaBi€HUS W NapUUalbHBIX JaBICHUN
KOMIIOHEHTOB B UCXOAHON cMecH?

116. Kaxkoe BiusiHME OKa3bIBaeT (pOpMa 3alKCH ypaBHEHUS XMMHYECKOW PEaKIUU Ha YHCIOBOE
3HAYEHUE KOHCTAHThl XUMUYECKOTO PABHOBECHUS U €€ pa3MEPHOCTh?

117. Kaxoil BUJl UMEIOT YpaBHEHHS 3aKOHA JCHCTBYIOIIMX Macc JUIs peakIifii, MPOTEKAIOIINX B
pEAIbHBIX Ia30BBIX PACTBOPAX, & TAKXKE B PEAIBHBIX U UACAIBHBIX )KUJKUX PacTBOpPax?

118. 3anummurte 00OOIIEHHBIE YpaBHEHHs 3aKoHa JCHUCTBYIONIMX MacC Uil  peaKIui,
IPOTEKAOIUX B TETEPOreHHBIX cuctemax. Kak u3MeHsAeTcs ypaBHEHHME KOHCTAHTBI
PaBHOBECHSI, €CJIM YaCTh KOMIIOHEHTOB PEAKIIMOHHON CMECH SBIISIOTCS YHCTHIMHM BEUIECTBAMU?
Kakas BennunHa Ha3bIBa€TCS AABJICHUEM JTUCCOLUALINN?

119. TlpuBeauTe BHIBOA YpaBHEHUS U30TEPMbBI XUMUYECKOH peakinn. Kakoit ¢pu3ndeckuii cCMbICI
cBoOoHOM sHeprun ['n66ca (I'empmronbua) xumuueckoi peakuuu? Yemy paBHO XHMHUYECKOE
CpOJCTBO?

120. B xaxkoM HampaBlIeHHUH IPOTEKAeT peakius, eciiu cBoOoaHas sHeprus [ md6ca XxumMuueckoi
peakiuu NIl KOHKPETHON pPeaKIMOHHOW CMeCH NMpPUHUMAaeT 3HaueHue: | — Oonbine Hyms; 2 —
MEHBUIE HYJIS; 3 — PaBHO HYJO?

121. Kaxk BBOAATCS TepMOJMHAMUYECKHE MapaMeTphl: CTaHIapTHas cBOOOHas sHeprus [ mboca
(l'enmpMrospia) XUMHUECKON peaKIMu ATG u A F?? C kaxoit TEPMOJAMHAMUYECKON BETUYMHOU
OJIHO3HAYHO CBSI3aHBI 3TU CTaHAApPTHBIE TEPMOIMHAMUYECKHE ITapaMeTphl?

122. Kakoil MOXHO cenaTh BBIBOJ, €CIU Ul HEKOTOPOW peakluy W3MEHEHHWE CTaHAapTHOM
cBoOoaHOM sHeprun A,.G~ niu A, F~ npuHuMaeT 3HadeHue: 1 — MHOTo O0Jbllie HyJIsl; 2 — MHOTO
MEHBIIIE HYJISA; 3 — PaBHO HYJIIO?



123.  Kakumu ypaBHEHHAMH CBA3aHbl KOHCTaHTHI paBHOBecus K,, K. K, mus peakuun,
MIPOTEKAaloIIel B ra30Boi (aze?

124, Kaxk Ha ocHoBe ypaBHeHus K, = f (Kp) OIIPEACIIUTL HAIIPABICHUE CMELLEHUSA PAaBHOBECHS
IIpU HM3MEHEHWHW TIOJHOTO JIaBJieHHUs peakinoHHoM cMecu? Cdopmymupyiite npunnun Jle-
[ITaTenve — bpayHa.

125. IlpuBemuTe BBIBOA ypaBHEHHS UW300apbl  (M30XOpbI) XHMHYECKOM pEakIuu B
muddepeHaIbHbIX U UHTErpalbHBIX (popmax. Kakolt Buj mmeer rpaduK 3aBHUCUMOCTH
Ink, = f(1/T)?

126. Ha ocHoBe aHanm3a auddepeHuaibHoi GopMbl ypaBHEHHS N300apbl XUMHUYECKOW peaKIuu
OTIpEICIIUTE HAMPABICHUE CMEIICHUS pPAaBHOBECUS TMPU TOBEHICHUH TEMIEPaTyphl IS
SHAOTEPMHUUYECKUX U SK30TEPMHUUECKUX PeaKIHii?

127. B d4em 3akir04aOTCS OCOOCHHOCTH HAXOXICHHUS 3aBHCUMOCTH KOHCTAaHTBI XHMHYECKOTO
paBHOBECHsI OT TEMIIEPATYpPbl B IIUPOKOM JUana3zoHe TeMieparyp?

Pa3nesn «XumMuyeckasi KHHeTHKA U KaTaJIM3»

Onpenenuts NOHATHE CPENHEN U UICTUHHON CKOPOCTH XMMHYECKON PEaKIIUHU.

OnpenenuTb OCHOBHOM MOCTYJIAT XUMUYECKOW KUHETUKH, (DU3UUECKUN CMBICT KOHCTAHTBI

Onpenenuts NOHATHS MOPsIIKA U MOJIEKYJISIPHOCTH XUMUYECKON PEAKIIUH.

[Ipoananu3upoBaTh KWHETHKY pEaKIUil HyJIeBOro mopsiaka. BeiBectn auddepenunanbaoe

YPaBHEHHE CKOPOCTH M UHTErPAIbHOE YpaBHEHUE KOHCTAHTBI CKOPOCTH PEaKLIUU

5. Ilpoananu3upoBaTb KHHETHUKY HEOOpPAaTHMBbIX peakUuid TIepBoro nopsaka. BeiBecTu
IuddepeHIaIbHOe YpaBHEHHE CKOPOCTH U MHTErpajlbHOE YPABHEHUE KOHCTAHTBI CKOPOCTH
peaKIu.

6. BeBectu muddepeHiaabHOe ypaBHEHHE CKOPOCTH MU MHTErPaJIbHOE YpaBHEHHE KOHCTAHTBI
CKOpOCTH peakmuu (METOA HEONpeAeNeHHbIX Kod(pduimentos). OnpeaenuTb 3aBUCHMOCTb
nepuoza rnoyypacnaza oT KOHIIEHTPalMi HCXOJHBIX BEILECTB.

7. BriBectu muddepeHnManbHOE YpaBHEHHE CKOPOCTH M MHTErpajbHOE YpaBHEHUE KOHCTAHTHI
CKOpoCcTH peakuuu. OnpenennuTs 3aBUCUMOCTb IIEpUOJA MOJypaclnaga OT KOHLEHTPAaLUu
HCXOJHBIX BEILIECTB.

8. BeBectu auddepeHunanbHoe ypaBHEHHE CKOPOCTH M MHTETpajibHOE YpaBHEHUE KOHCTAHTBI
ckopocTtu peakuuu. OnpeaenuTs 3aBUCHUMOCTh IE€PHOAA IOJIypacnana OT KOHLEHTPALUU
HCXOJHBIX BEILECTB.

9. IIpoanamu3upoBaTh METOMBI OINpPECIECHHUs OOIIEro MopsaKa peakiuuu (MeTOoJ MOJCTaHOBKH,
rpaduyeckuii ¥ 1o nepuoay rnojrypacraja BelecTBa).

10. IIpoaHanu3upoBaTh METOABI ONPEAETCHUS TOPSIKAa PEaKIUU MO BEHIeCTBY (METON M30BITKA,
muddepennmanbHbiil Meto Bant-I'ogda u unterpanbubiil Metoq OctBanbaa-Hoiteca).

11. IIpoaHanu3upoBaTh 3aBUCUMOCTb CKOPOCTH PEaKIMK OT Temmneparypsl. OnpeaeauTs IpaBUiIo
Bant-T'opda. Ouenuts BeaMuuHy TeMIiepaTypHoro koadduinenra.

12. BeiBectu Tpu (opMbI ypaBHEHHS AppeHunyca. [[aTh OneHKy rpadMuecKkoMy U aHAITUTHYECKOMY
METOJIaM OIPENIETICHNS SHEPTUN aKTUBALIUU.

13. Onpenenuth  TPUHIMIBI, JIEKANME B  OCHOBE  KHHETHUKHU CIOIKHBIX peaxuuii.
[Tpoananu3upoBaTh KUHETHKY OOpaTUMOM peakIuy MepBOro MOpsIIKa THIIA =

14. TlpoaHanu3upoBaTh KWHETUKY JIBYX TMapaUIeIbHBIX pEaKIMii TEepBOTO TMOpsAKa THUIIA
k1 k2
A—B;A—C. BwBectu muddepeHuaIbHOe ypaBHEHUE CKOPOCTH W HWHTErPAbHBIE

yYpaBHEHUs JUIsl KOHCTAHT CKOPOCTEH IIEPBOM U BTOPOH pEaKIU.

PO

kl kZ
15. Ilpoananu3upoBaTh KHHETHKY HOCieqoBaTeNnbHON peakiuu Tuna A—>B-—>C. BriBecTH

OCHOBHbIE KHHETUYECKHE YPAaBHEHUS JaHHOU peakuuu. [[aTh OIEHKY COCTOSIHUIO MEPEXOIHOTO
Y BEKOBOT'O PABHOBECHIA.

16. [Ipoananm3upoBaTh  NPUOIMKEHHBIE  METOJIbIl ~ XMUMHUYECKOM  KHUHETUKA  (METOJIBI
KBa3UCTAIlMOHAPHBIX KOHIEHTPALUN 1 KBa3UPABHOBECHOT'O MPUOIMKEHNUS).
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Onenuts ponb 3((EKTUBHOrO IUaMeTpa CTOJKHOBeHMA. [IpoaHamu3upoBaTh THUIOTE3Y
AKTHUBHBIX CTOJKHOBEHUN AppeHuyca.

O6ocHOBaTh MPUMEHEHHE TEOPUU CTOJKHOBEHHMH K OMMOJICKYJISPHBIM peakiusM. BwiBecTH
YPaBHEHHUE JJI1 KOHCTaHTbI CKOPOCTH.

Onpenenutbh MOHATHS IOBEPXHOCTH IOTEHLMAIbHOW HHEPruM, aKTHUBHOI'O KOMIUIEKCa,
KOOPJMHATBI peakK U NPO(UIIS IyTH PeaKLnu.

O6ocHOBaTh NPUMEHEHHE TEOPHH AKTUBHOTO KOMIUIEKCAa K OMMOJIEKYISPHBIM PEaKIUSIM.
BriBecT ypaBHEHME [UIsl KOHCTAHTBI CKOPOCTH.

OnpenenuTs MOHATHE CBOOOIHOM SHEPrUM aKTUBAMK. BrIBeCTH ypaBHEHUE DWpHUHTa.
O6ocHOBaTh OMMOJIEKYJIIPHBII MEXaHM3M AKTUBAILlMM MOHOMOJIEKYJSPHBIX PEaKIMi C TOYKH
3pEHMs] TEOPUM AKTHBHBIX CTOJIKHOBEHMH. IIpoaHanm3upoBaTh KUHETHYECKYHD CXEMY
JInanemana.

O0ocHOBaTh NMPUMEHEHUE TEOPUM AKTUBHOI'O KOMIUIEKCA K MOHOMOJIEKYJISIPHBIM pPEaKLUsM.
BriBecT ypaBHEHME [UIsl KOHCTAHTBI CKOPOCTH.

JlaTp OLIEHKY MEXaHU3My M KMHETHUKE TPUMOJIEKYJSIPHBIX PEaKIUi C TOYKHM 3PEHUS TEOpUHU
CTOJIKHOBEHUH U aKTUBHOI'O KOMIUIEKCA.

[Ipoananu3upyiiTe KHHETUKY PEAKLIHI B PACTBOPAX C TOYKHU 3PEHHS TEOPUU CTOJIKHOBEHUW U
AKTUBHOI'O KOMILIEKCA.

JlaTp OLICHKY BJIMSIHUIO MOHHOM CHJIBI paCTBOPA HAa CKOPOCTh XMMHUYECKOW peakuuu. BeiBectn
ypaBHeHue bpeHncrena-beeppyma.

JlaTb OLIEHKY OCHOBHBIM CTaJAMSIM LIEMHON peakuuu. OnpenenuTb NOHATUS JUIMHBI LENH, 3BeHa
LIENIY, CPEHETO YUCJIa aKTUBHBIX YACTHUILL U JIJIMHBI BETBH.

[Tpoananu3upoBaTh KMHETUKY HEPA3BETBJICHHBIX LIEMHBIX PEaKLUi Ha NMpuMepe 0O0pa3oBaHUs
docrena.

JlaTb OLIEHKY pa3BETBIEHHBIM LIENHBIM peakuusaM. OnpenenuTh IOHATHE I0JIyOCTPOBa
BOCIUIAMEHEHUS.

JlaTb OLIEHKY OCHOBHBIM CTaausM (OTOXMMHUYECKON peakiuuu. Onpenenutb 3aKOHBI
doToxumMum.

JlaTb OlEHKY MOHSATHIO KBAaHTOBOro BbIxoAa. IIpoananusupoBaTh THUIBI (POTOXUMHUYECKUX
peakuuii. OnpenenuTs OTINYHS MEXy TEMHOBBIMU U (POTOXMMHUYECKHUMHU PEAKLIUSIMHU.
IIpoananu3upoBarh CTaIUNWHBIA MEXAaHM3M W KHHETHMKY TIOMOTEHHBIX KaTaJIMTHYECKHX
peaKuuu.

IIpoananmn3upoBaTh CIUTHBIM MEXaHW3M M KMHETHMKY F'OMOTEHHBIX KaTAIUTHYECKUX PEeaKLui
Ha IIpUMepe pacraja nepoxkcuaa sogopoaa no lnuransckomy.

JlaTb OLIEHKY OCHOBHBIM CTaJHsIM T'€T€POTre€HHOro KaTaluThyeckoro mpouecca. OO0CHOBATH
HNPUYHHBI IPOTEKAHMS MTpoliecca B KWHETUYECKON U TU(dy3MOHHOM 00IacTaX.
[Tpoananu3upoBaTh XapakTepHbIE YEPThI F€TEPOr€HHOI0 KaTaian3a (CpOoACTBO U CEIEKTUBHOCTh
KaTajlM3aTopa, CMEIIAHHBbIE KaTalUu3aTopbl, SBJICHWSA OTPABICHUS U IPOMOTHUPOBAHUSA
KaTajiu3aTopa).

O6ocHOBaTh MPUYHMHBI AKTUBAIMUM B T€TEPOr€HHBIX KAaTAIUTHYECKUX MPOLEeccax Ha MpHUMeEpe
npoduseil myTeil HeKaTaIUTUUECKONH TOMOTe€HHOM M KaTaluTHYECKON TeTepOreHHON peaKIMid.
Onpenenuts NOHATHS UICTUHHOW U KaXKyLIEHCs SJHEPTUH aKTHBALINH.

IIpoananu3upoBaTh KHWHETHKY TE€TEPOTE€HHBIX KaTAIUTHYECKUX PpEaKIUid B CTAaTHYECKHX
ycnoBuax. OG0CHOBATH IPUYMHBI MOSIBIICHHS KAKYIITUXCS TOPSIIKOB PEaKIUH.

BelBecTH B3aUMOCBS3b HMCTHHHOW M KaXyILIEWCs DJHEPrUid AaKTUBAIMM TI'eTEPOTE€HHBIX
XUMUYECKUX PEAKLIUU.

Jloka3aTh HaJIMYME aKTUBHBIX LIEHTPOB B T€TEPOTrE€HHBIX KaTanu3aTopax (SBICHUs aIcCOpOINH U
OTpaBJICHUS KaTalln3aTopa, TEOPHs aKTHBHBIX LeHTpoB Teitnopa).

Ornpenennuts OCHOBHBIE IMOJOKEHHS MYJIBTHIUIETHOW TEOpUH Karanu3a banannnHa m Teopuu
aKkTUBHBIX aHcamOunelt KoOo3eBa.

Jlatb  OllEHKYy KaTajgu3aTopaM Ha HOCHTENSAX M aJACOpPOLMOHHBIM  KaTalu3aTopaM.
IIpoananu3upoBaTh KaTaIUTUYECKUE CBOMCTBA MIEPEXOIHBIX METAJUIOB.
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Onpenenuth MNOHATUS (QepMEHTaTUBHOro Katanu3za u  (epmenrta. [IpoaHamusupoBaTh
knaccupukanuio ¢epmeHToB. OIGHUTH BIUSHUE BHEIIHUX (DaKTOPOB HA AaKTHUBHOCTh

dbepmeHra.
kl k2
. S+E == ES —> P+E
[Mpoananu3upoBaTh KUHETHKY (EPMEHTATUBHOW pEaKIMU THUIIA -1

BriBectn YPaBHCHHUC Muxasnuca-MeHTeHa U OIpEACIUTb METOJABI €T0 IIPOBEPKHU.

Pasznen «JuekTpoxumuspy

ChopmynupoBaTb OCHOBHBIE TIIOJIOKEHUS TEOPHM  SJIEKTPOIUTHUYECKON  JHCCOLMALIUH
Appenuyca u ee Hefoctarku. [IpoaHanu3npoBaTh OCHOBHBIE MapaMETpPbl, XapaKTepU3YIOIINE
nporecc AMCCOUMANUM  cIadblX JJIEKTPOJMTOB (KOHCTaHTA M CTENEHb JUCCOIHAINY,
W30TOHUYECKUN KOA(DPHUITUEHT).

JlaTh KpaTKyl0 XapaKTepUCTHUKY TMOHSATHUSAM aKTUBHOCTH H Kod((HIMEeHTa aKTUBHOCTH
3JIEKTPOJIUTOB. B ueM cyTh Meroaa akTUBHOCTEH? JlaTh KpaTKyl XapaKTEpUCTUKY MOHSITHUIO
WOHHAs cwia pactBopa. CopMynHpoBaTh IMIHUPUICCKUI 3aKOH MOHHOW cuiibl JIbtonca u
Penpanna. YkazaTs 00;1acTi €ro npuMeHeHUsI.

ChopmynupoBaTh  OCHOBHBIE  TIOJIOKEHHUSI  DJEKTPOCTATHUYECKOW  TEOPHHM  CHIIBHBIX
anekTponutoB JleOas-Xrokkens. JlaTh KpaTKyl0 XapakTEepUCTUKY MOHITHIO HOHHOM
atmocepsr. [Ipencrasuts |, 11 u |1l npubmmkenus Teopun Jledast- XroKKes.

Jate omnpeneneHue MOHATHIO YAEJIbHOW 3JIEKTponpoBOAHOCTH. IIpoananusupoBarh ee
3aBUCHUMOCTb OT KOHLEHTPALMU 3JIEKTPOJIUTA U TEMIIEPATYPHI.

BbiBecTH 3aBUCHUMOCTb SKBUBAJEHTHOM 3JIEKTPONPOBOJHOCTH 3JIEKTPOJIIUTA OT MOJBHKHOCTH
MOHOB B pacTBOope B BujJe ypaBHeHHUs 3akoHa Kombpayma. YTo Takoe NOJIBHKHOCTH U
a0CoMIOTHAs TOABUKHOCTH HOHOB?

CdopmynupoBaTh OCHOBHBIC MONokeHHs Teopuu [lebas-Xwokkens-Onzarepa. B dyem cyrthb
9MEKTPOOPETUIECKOTO U PETaKCAIMOHHOTO dA(PPEeKTOB, MNPUBOAALUIMX K CHUKECHUIO
HKBUBAJIEHTHOW AJIEKTPONPOBOIHOCTH PACTBOPOB AJIEKTPOIUTOB?

[IpeacTaBuTh KOHCTAHTY MOHHOTO PAaBHOBECHS U TEPMOJMHAMHYECKYIO KOHCTaHTY Ipoliecca
JUCCOLMAIIMU YKCYCHOM KUCIIOTBI. YTO Takoe MOHHOE TPOU3BEIEHNE BOIbI?

[IpencraButh rpaduueckuif © pacyeTHBIM cmoco0 OmpeneneHus TepMOIUHAMUYECKON
KOHCTaHThl JAMCCOLMAIMKM HAa NPUMEPE YKCYCHON KHMCIOTHI. YKaXKHUTE, IPU KaKUX YCIOBUAX
teopus Jlebas-Xrokkens mpUMEeHUMa K cladbIM dnekTpoiuTam? UTo Takoe UCTUHHAS CTETCHb
UccoIranmn?

JlaTp XapakTepuUCTUKY MOHSITHIO JABOMHOIO MPOTOJMTHYECKOrO paBHOBecus. UYTO Takoe
UCTUHHAs TEepMOJAMHAMMYECKas KOHCTaHTa Juccouuanuu? B dyem ee ormauuus or
KOHILIEHTPALlMOHHOM Y TEPMOAMHAMUYECKON KOHCTAHT AUCCOLIMALINH?

JlaTb KpaTKyl0 XapaKTEepUCTUKY NpPOCTEHIIEMYy 3JIEKTPOXMMHUECKOMY OJJIEMEHTY U IeNH
yeMeHTOB. YTo Takoe »3.4.C. d3ieMeHTa? 3HAaKM M CJIOXKEHUE 0J.J1.C. DIEMEHTOB B
anekTpoxuMuueckon 1enu. Heobpatumerit snemenT BonbTa m oOpaTumsril snement [lanuamns-
SxoOwu.

Ha npumepe oOpatumoro sneMeHTa apryMeHTHpoBaTh puMeHeHue Il 3akona TepmoinHaMuKu
K JJlekTpoxumuueckoil nenu  (ypaBHeHwe [ub0ca-I'enpmronbua). PaBHOBecue B
AIIEKTPOXHUMHUYECKOH 1enu (ypaBHeHue HepHera a1 5.71.c. 00paTUMOro 3jeMeHTa).

JaTe KpaTKyr0 XapaKTepUCTUKY IOHATHUIO 3JEKTPOJHOIO MOTEHLHaNa. YKazaTh, OT YEro
3aBUCUT BEJNMYMHA U 3HAK JdJIeKTpoaHoro mnoreHuuana? [lpeacraButh 3aBUCHUMOCTH
ANIEKTPOJIHOTO MOTEHIMala OT KOHIIEHTPAllUM PacTBOpa SJEKTPOJIIMTA B BUJE YpaBHEHUS
Hepncra.

[IpeacTaBuTh KpaTKyl0 XapakTEPUCTUKY 3JIEKTPoJoB | pona (MpuUBECTH COOTBETCTBYIOIIWE
npumepsl). Uto mpexacraBisieT coOOW OCHOBHOHM 3ieKkTpo] cpaBHeHus? [IpoananusupoBath
3aBUCUMOCTB IIOTEHIIMANa BOAOPOJHOIO 3J1eKTpoaa oT pH cpensl u naBieHus BoAOposa.
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IIpencTaBuTh KpaTKyr0 XapaKTEpUCTHKY 3JeKTpojoB Il ponma (IpuBECTHM COOTBETCTBYIOIIME
npuMepbl). YTo Takoe BCHOMOraTeiabHbI 3JEKTpoJl CcpaBHEHMs? BbIBecTH 3aBUCHMMOCTb
IOTEHLIMAA KAJIOMEJIBHOI'O JIEKTPOJa OT KOHLICHTPALuU XJI0PUI-UOHOB B PACTBOPE.
IIpencraBuTh KpaTKyl0 XapaKTEPUCTUKY OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX 3JIEKTPOJOB
(mpuBECTH COOTBETCTBYIOIIME MPUMEPHI). BhIBECTH 3aBUCHMOCTH OTEHLIMAIA XUHIHIPOHHOTO
anekTpoaa ot pH cpenpl.

JlaTh XapakTepUCTHKY KOHIEHTPAIIMOHHBIM 3JIeMEeHTaM 0e3 mepeHoca. BeiBecTn ypaBHeHHE
3aBHCHUMOCTH 3.7.C. DJIEMEHTa OT aKTUBHOCTH PAaCTBOPOB JJIEKTPOIUTOB.

OxapakTepu3oBaTh KOHLEHTPALMOHHBIE 3JEMEHTHI C IepeHocoM. BbiBecTH ypaBHEHHE
COOCTBEHHO KOHIIEHTPALMOHHOW 3.1.c. 3neMeHTa. OOBSICHUTh MEXAaHHW3M BO3HMKHOBEHMS
TG PY3MOHHOTO MTOTEHIIMANIA M CITOCOOBI €r0 yCTPaHEHHUS.

Jatp ompenencHue MOHATUIO IpoLecca 3JIeKTpoau3a. 3akoHbsl Papanes. KakoBbl OCHOBHBIE
CTaJuH IIpoLECcCa dIEKTPOIn3a?

JlaTb XapakTepUCTUKY MOHATHUIO TOKa oOMeHa. [lonspu3zanus 31eKTpoJoB U ee NpuuuHbl. UTo
TaKO€ UJEATbHO MOJISIPU3YEMBbIH IEKTPOA?

JlaTb XapakTEepUCTUKY IOHATUIO D3JEKTPOXMMMUYECKas MNoysipu3anvs. BeiBecTn ypaBHEHME
Tadens s 3aBUCHMOCTH aHOJIHOTO TIEPEHAIPSDKEHHSI Ha METaie OT IUIOTHOCTH TOKa (TIpH
n>0,025 B). KakoBbl OCHOBHbIE CTaJuM BOCCTAHOBJIEHHMS MOHA TMJPOKCOHUSA [0
MOJIEKYJISIPHOTO BoJopoa? B uem npudrHbl BOSHUKHOBEHHS BOJIOPOJIHOIO MEpEHANPSKEHUs?
JlaTb KpaTKyl0 XapakTEpUCTUKY IIOHATHIO KOHILIEHTPALMOHHOW moysipu3anuu. Beieectu
yYpaBHEHHE KATOAHOM  KOHLEHTPAIIMOHHOW  MOJSApHU3alMd B  JIOTapU(MHUYECKOH |
9KCHOHEHIMAIBHON Popmax. OObICHUTh MEXAaHNU3M BO3HUKHOBEHUS 11 (y3HOHHOTIO TOKA.
JlaTh XapakTepUCTUKY XMMHYECKMM HMCTOYHHKAM Toka. Yto Takoe Oarapeiika? Ha mpumepe
sneMenTa JlekaHie oObICHUTh NPUHLUI ee AeHcTBUs. UTO Takoe akKyMyJsTop?

9.0BPA3EIl MOAYJIBHOI'O KOHTPOJISA

roy BIO IOHEIKUA HAIITMOHAJIbHBI YHUBEPCUTET»
XuMuyeckuit pakynbTeT

CneyuanbHocmy: 04.05.01 ®ynoamenmanvnas u nPUKIAOHAA XUMUSA
IIpocpamma noozomosxu: cneyuanumem

Cemecmp 5

Yuebnas oucyunnuna QDusuueckas xumus

MOAYJbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

ApryMeHTHpOBaTh MNPUMEHEHHE TEOPUM AaKTHUBHBIX CTOJKHOBEHHH K OHMMOJIEKYISPHBIM
peakuusaM. BeiBecTH ypaBHEHHE AJI11 CKOPOCTH M KOHCTAHTBI CKOPOCTH PEAKIINH.
OOBSICHUTD OUMOJIEKYJIIPHBIM MEXaHU3M aKTHBAllUM MOHOMOJIEKYJISIPHBIX peaklUui ¢ TOYKU
3peHusT TEOpHUM AKTHBHBIX CTOJKHOBeHMH (Teopust Jlunaemana). IlpoananusupoBathb
KMHETHYECKYIO0 cxemy JInHaemaHa.
Jist aneMeHTapHOi OMMONIEKYISIpHON peaKkLuu

Hz + Jo — 2HJ
MIOJIyYEHBbl OJKCIIEPUMEHTAJIBHBIE 3HAUEHUS MPEIIKCIIOHEHIIMAIBHOTO MHOXXHUTENS paBHA
A =1,6:10" n/(momb-c) u sHeprus aktuBanmu E,=79 k/lx/Mons. Paccumraiite ¢ MOMOIIBIO
TEOpUU aKTUBHOTO KoMmIuiekca mpu T=689 K sHTanbnuio u sHTponuio akTupauuu. Bennuuny
TPAaHCMHUCCHOHHOTO KO3((UILIMEHTA NPUHATH PAaBHBIM €IUHUIIE.
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KpuTepnn OCHUBAHUA MOAYJBHOI'0 KOHTPOJIA
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10. OBPA3ELl DK3AMEHALIMOHHOI'O BUJIETA

Teopemuttecxue B60RPOCHL K IK3AMERY

Paznen «XumMuveckasi TePMOTHMHAMUKA»
AHanu3 ypaBHEHUH H30TEpPMbl M HM300apbl XUMHUYECKON peakluu, NPUMEHEHHE K PeaKluu
CHUHTE3a aMMHAaKa.
Buyrpennsas osHeprust cuctembl. @opmbl nepenaud sHepruu. llepBoe Hadano (3aKoH)
TEPMOJIMHAMMKH, BHYTPEHHSS SHEPTUs KaK (PYHKIUSA COCTOSHUS CUCTEMBI.
Bropoii 3akon KoHoBanoBa. A3e0TpoIiHbIE pacTBOPbI, 0COOEHHOCTH PEKTU(PUKAIIY.
Bropoii 3akoH TepmoanHamMuku B (opmynrpoBke Ilpuroxuna. [Tpon3BoacTBO SHTPONHMU NPH
YCTaHOBJIEHUM TEIUIOBOro OanaHca. M3MeHeHHe »SHTpONUHM MPOU3BOJIBHOTO Mpolecca B
IIPOU3BOJILHON CUCTEME.
Bropoii 3akon Tepmoaunamuku, [loctynater Kimaysuyca u KensBuna (Tomcona).
Brinenenue 1Bepaoro pactBopurens u3 pacrsopa. Kpnockonus.
BolpaxeHue BTOpOro 3akoHa TEpMOJUHAMHUKU B BUJE paBEHCTBa M HepaBeHcTBa Kiaysumyca.
OHTponus Kak (pyHKIUS COCTOSTHHSL.
JlaBneHue HaChIIEHHOTO Mapa U €ro 3aBUCUMOCTh OT TeEMIIEpaTypsl. Y paBHeHUs KilanelipoHa u
Knaneipona-Knaysnyca.
Juarpamma coctosinusg O0eH3odeHoHa. MeractaOuiabHble (a30Bble COCTOSTHUS. MOHOTPOIHBIE
¢a3zosble nepexosl. [IpaBuno OcTBanbpaa.
JuarpamMma coOCTOSIHUSL BOJbl. 3aBUCHMOCTb TEeMIIEpaTyphbl IUIaBJIEHUS BOJbBI OT JaBJICHUS.
AHOMaJIbHBIE BEIIECTBA.
JluarpamMmma COCTOSHUSI JBYXKOMIIOHEHTHOM CHCTEMBI, B KOTOpOil oOpasyercs COeJUHEHUE,
IUIaBsiIIeecss MHKOHTPYIHTHO.
JluarpamMmma  COCTOSHMSI ~JIByXKOMIIOHEHTHBIX CHCTEM C 00pa3oBaHHEM XHMHYECKOTO
COEIMHEHUS, IIABALIET0Cs] KOHTPYIHTHO.
Jluarpamma COCTOSIHUSI JBYXKOMITOHEHTHBIX CHCTEM C MPOCTON 3BTEKTUKOH. JImHMM (a30BbIX
paBHOBecHi, (pa3oBbIe MOJIA, BTEKTUYECKAs TOUYKA, SBTEKTHMUECKUH COCTaB, 3BTEKTHUECKas
TEMIIEPATYpA.
JnarpamMma COCTOSIHHSI IByXKOMIIOHEHTHBIX CHUCTEM C IIPOCTOM 3BTEeKTHUKOM. Kpucramnmzanns
pacIIaBoB, M3MEHEHHE YUCIia CTereHei cBo0OoIbl U cocTaBa paBHOBECHBIX (a3. Ompenenenue
cocTaBa paBHOBECHBIX (pa3. OrmpeneneHuss MacCcOBOTO COOTHOIIEHUS paBHOBECHBIX (a3,
IIPABUJIO phlyara.
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. Jluarpamma cocTosHUs JAMOKcUaa yrieponaa. dazoBele mpeBpalleHHs MpU aTMOCHEPHOM
nasyieHnn. CyOnumanus 1 Jecyoaumanus, )KUAKUH JUOKCH yriiepoja, CyXoi jen.

Huarpamma cocTosiHuSL cepbl. MeTacTtaOuibHble (a30BbIe pPAaBHOBECHS, SHAHTUOTPOITHBIC
(ba3oBbIe EPEXOIBI.

JmarpaMmbl paBHOBECHS KUAKOCTh — ap B OMHAPHBIX CUCTEMAax B KOOPAMHATAX TeMIIEpaTypa
KUIIEHUsI pacTBOpa — COCTaB cucTeMbl. DpaKIMOHHAS IEPEeroHKa.

Juarpammbl paBHOBECHSI JKUJKOCTb — IIap B OMHApHBIX CHUCTEMaxX B KOOPAMHATaX JABJICHHE
HACBIIIEHHOI'O IIapa — COCTaB CUCTEMBI.

JuarpaMmbl paBHOBECHS KHUJIKOCTh — Iap B OMHAPHBIX cUcTeMax. PexTudukanus.

JluarpaMmbl COCTOSIHUSL OJJHOKOMIIOHEHTHBIX cucteM. da3oBble 10Js, (PUIypaTUBHBIE TOYKH,
TMHAK (Da30BBIX paBHOBECHM M WX YypaBHEHHs. TpoilHas TOYKa, KPUTUYECKOE COCTOSHUE,
CBOMCTBA BEILLECTB B CBEPXKPUTUYECKOM COCTOSTHUH.

3aBucuMocTh CcBOOOMHOW dHepruu ['mbbca u cBoOOmHOW sHepruw [enmbMronbpua oOT
TeMIIepaTyphl.

3aBuCcUMOCTh CBOOOAHON sHepruu ['mOOca oT AaBlneHHs IS WICATbHBIX M PEATbHBIX Ta30B.
OYrUTUBHOCTH U KOIPPUIINEHT QYTUTUBHOCTH.

3aBUCHUMOCTh XMMHUYECKOTO PaBHOBECHUSI OT TEMIIEPATyphbl (B Y3KOM JHala3oHE TEMIIEpaTyp).
VYpaBHeHUs 1300apbl U U30XOPbl XUMUYECKOH peakuuu B qudQepeHnanbHol 1 HHTerpaibHON
dopMmax, X aHaIu3.

3aKOH BO3pacTaHUs PHTPONMM U ero cieacTBus. Kpurepuil mpoTekaHus caMONpPOH3BOJBHBIX
IIPOLIECCOB B U30JIMPOBAHHOM CUCTEME.

3akoH ['ecca. Bplunmcienue cTaHAapTHOW SHTANBIMM PEAKIUU ArHTO C HCIIOJIb30BAHUEM

CTaHJAapPTHBIX TEIJIOT 00pa3oBaHusl. TePMOXUMHUYECKHUE CXEMBI.

3aKoH JIeHCTBUS Macc, TEpPMOJAMHAMUYECKUH BbIBOJA. KOHCTaHTBI paBHOBECHS ISl UACAIBHBIX U
peanbHBIX ra30BbIX PEAKIIMOHHBIX CMECEN M pacTBOPOB. BiusHue BuJa ypaBHEHUs peakUU HA
3HauU€HUE KOHCTAHT PAaBHOBECUS U UX PA3MEPHOCTb.

3akoH Payns, uneanbHble M TpeenbHO paszbaBiieHHbIE pacTBOpbl. 3akoH ['enpu. IlomHoe
JTaBJICHUE HaJ UJIeaIbHBIM OMHAPHBIM PACTBOPOM.

W3meHeHne HHTponuU MNpH (Pa3oBbIX MepexoAax. BbluncieHune SHTPONUHM B pa3IMYHBIX
npolueccax ¢ UaeaabHbIM Ia30M.

Kanopuueckue korpunrenTsl. TermioeMKocTs NpH MOCTOSTHHOM 00beMe U JJaBJICHUH.
Koaddumuent pacnpenenenus, ypaBuenue lllunosa, sxcrpakumsi, MHOTOKpaTHas (IpoOHast)
DKCTPAKILMS, CTENIEHb U3BJICUEHUS BELIECTBA.

Kputepun paBHOBecHsI U caMONPOU3BOJIBHOIO MPOTEKAHUS MPOLIECCOB B 3aKPBITHIX CHCTEMAX.
CBoboanas sHeprusi ['m66ca u cBoOonHas sHeprus ['enbmronpna Kak (QYHKIMH COCTOSIHUS
cucteMmbl. MakcumainbHas nosie3Has padota. [lone3nast pabota HepaBHOBECHBIX MPOIIECCOB.
HepaBHOBECHOE M PpPAaBHOBECHOE COCTOSIHMSL CHCTEMbI. IHTEHCHBHBIE W OSKCTEHCUBHBIE,
BHYTPEHHUE U BHEIIHHE TepMOJMHaAMU4eckue napameTpbl. KBasucrarnueckue (paBHOBECHBIE)
U 00paTHMBbIE MPOLECCHI.

HyneBoe Hawanmo (3aKOH) TEPMOJUHAMHKH, €0 MOCTYJAThl U MAaTeMaTHYECKOE BBIPAKEHUE,
HE00X0/IMMOE YCIIOBHE TEPMOAMHAMUYECKOTO PAaBHOBECHS.

O6ocHoBaHME yCIOBHI MPOBEAEHUS IMpollecca CUHTE3a aMMHaKa ¢ MPUMEHEHHUEM ypaBHEHUMN
U30TEPMBI U M300apbl XUMHUECKOW peakluy, a Takke ypaBHEHUs, cBs3biBaromero Kp ¢ Ky u
CTaHJapTHOU cBOOOAHOM 3Hepruel [ m06ca XuMIUUECKON peakiuHu.

OO0ue KpUTEpHUH TEPMOJMHAMUYECKOTO PABHOBECHS U CAMOINPOU3BOJIBHOIO IPOTEKAHHS
MIPOLIECCOB B M30JIMPOBAHHBIX, 3aKPHITHIX U OTKPBITHIX cHCTEMaX. AHAIUTUYECKUE BBIPAKEHUS
U rpaduyeckas HHTepIpeTalys.

O6benunennbrii | u Il 3akon TtepMmogmHamMuku. TepMOIMHAMHYECKHE TOTEHIHUAIBI |
xapakrepuctruueckue GpyHkiuu. EcrecTBeHHbIE TEpeMEHHbIE XapaKTEPUCTHUECKUX (DYHKITHHA.
OrpaHn4eHHO CMEIINBaIOIINECs KUIKOCTH. XapaKTepUCTHKa IUarpaMMbl COCTOSIHUSL. Bepxusis
KpUTHYECKAs TEMIIEPATYPA PACTBOPUMOCTH, OIIPEEICHHE, IPABUIIO AJIEKCEEBa.

ITepBbiii 3akoH KoHOBasIOBA, BBIBO/ M aHAJIM3.
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[Toctynar Ilnanka, cBoiicTBa BelecTB BOIM3K aOCOITIOTHOTO HYJIS TeMIepaTypbl. Beraucnenue
SHTPOIUHU CUCTEMBI IIPU MPOU3BOJIBHOIN TemnepaType T.

[Toctynatsl Teopembl HepHeTa, UX MHTEpHIpEeTalus, MPUHIMIT HETOCTUKUMOCTHA a0COIIOTHOTO
HYJISl TEMIIEPATypPBI

[IpaBuno ¢a3 ['mO6ca. BeiBom u mpuMmepbl e€ro mpuMeHEHHs (Ha NpuMepe TuarpaMMel
COCTOSIHUS BOJIBI).

[TpuOn>keHHbIE METOABI pacyeTa TEIJIOT 00Pa30BaHUS U CrOpaHUsA. DHEPIUs CBSI3U aTOMOB B
MOJIEKYJIE.

[TpuHIMIB TOCTPOEHHS AUarpamMm (a3oBbIX paBHOBecHid. KpuBble OXTaxIeHUs, TS PMUIECKUI
aHaJIN3.

Pabora pacmupeHuss HMAealbHOIO Ta3a B Pas3HBIX IHporeccax. Anmabarudeckuil mporecc B
UJICAIILHOM rase.

PaBHOBecue (a3 B OHHOKOMIIOHEHTHBIX CHCTEMAaXx. Y CIIOBUSI paBHOBECHSI.

PaBHOBecue: XUAKUN PAcTBOP — HACBILICHHBINA Iap. BelpakeHHe XMMHUYECKOIO0 NOTEHLHANa
KOMITOHEHTOB PacTBOpa Yepe3 JIaBJICHUE HACHIIIEHHOTO 1apa U ()yrUTUBHOCTb.

PacTBOpUMOCTb TBEpP/BIX BELIECTB C 0Opa30BaHUEM HJICAIbHBIX M HEUI€ATbHBIX PAaCTBOPOB.
PactBopsl, onpenenenue u knaccupukanus. Ilapamerpsl, XapakTepH3yOIUE PacTBOP U €ro
KOMITIOHEHTBI, CIIOCOOBI BBIPAXKEHHUS KOHLIEHTpPALMM pPACTBOPOB. MOJIbHBIE MaplHaIbHbIE
TEPMOJIMHAMUYECKUE BEJTNYUHBI.

PeanbHble pacTBOpBI, OTKJIOHEHHS OT 3akoHa Paynsd. AKTUBHOCTb KOMIIOHEHTOB pPAacTBOPA,
KO3 PHUIMEHT aKTUBHOCTH.

CpobOosnHass sHeprust ['mb0ca XMMHUYECKOM peakluH, YpaBHEHHE H30TE€PMbl XHMHYECKOM
peakuuu. KpuTepuu HanpaBIeHHOCTH XHWMHYECKOW pEAaKIUMU M COCTOSHHMS XMMHYECKOTO
paBHOBECHSI.

CootHomenust MakcBesuia, BBIBOJ ¥ IpUMeEpHL. Y paBHeHue | m60ca-/rorema.

CooTHOmIEHH MEXJy KOHCTaHTAaMH pPAaBHOBECHUS, BBIPAKEHHBIMH Y€pe3 MapLHaJIbHbIC
JABJICHUS, MOJIBHBIE JIOJIU, MOJIbHO-OOBEMHYIO KOHIEHTpauuio. BiusHue naBineHuss Ha
XuMH4eckue pasHosecus, npuHuun Jle-Illarense-bpayna.

CranpaptHas cBoOoaHast sHeprus ' nbdca XMMUUECKO peakliui U KOHCTaHTa PaBHOBECHSI.
CranpaptHble cocTosiHMS M ycioBus. [IpocTeie BeniecTBa. DHTaIbINS PEAaKIMK, CTaHJAPTHAs
SHTAJBIU.

TBepable pacTBOpHI, onpeaeneHte U kiaccudukanus. da3oBas Auarpamma JIByXKOMIIOHEHTHOM
ABTEKTUYECKON CHCTEMBI C 00pa30BaHUEM OTPaHMUYEHHBIX PAaCTBOPOB B TBEpAbIX (azax. JIunuu
(ba30BbIX paBHOBECHH, (ha30BBIE MOJIS.

TemnepaTypa KUleHus: paCTBOPOB HEJIETYUHX BEIIECTB. DOYUITMOCKOIHS.

TemmneparypHast ~ 3aBUCHMMOCTb ~ DJHTAIbIIMM  peakuuu.  YpaBHeHus  Kupxrodpa B
mudepeHIMaTbHOM U HHTETPAIbHOM BUJE.

TennoemkocTs. VIcTuHHAs U cpeliHss TEIIOEMKOCTh. TeIIoeMKOCTh MPH MOCTOSIHHOM 00beMe
Y TIOCTOSIHHOM JIaBJICHUH JIJISl Ta30B U BEILIECTB B KOH/IEHCUPOBAHHOM COCTOSIHUU. 3aBUCHMOCTb
TEIJIOEMKOCTH OT TEMIIEPATYPHI.

Tennora o6pazoBaHMs HOHOB B pacTBOpe. TeIIoTs paCTBOPEHUS U pPa3BEICHHUS.

Tennora mporecca MpU MOCTOSHHOM 00bEME M MPHU MOCTOSHHOM JaBJICHUH. DHTAJBIMS KaK
(GYHKIMS COCTOSIHUSI CUCTEMBI.

TennoTsl cropanust OpraHUYeCKUX BELECTB. [[puMeHenne B TEepMOXUMUYECKUX pacyeTax.
TepMoanHaMuKa OCMOTHYECKOTO JaBiieHus, ypaBHeHus Banr-T'odpda nans pactBopos
HEJIEKTPOJIUTOB U DJIEKTPOJIUTOB.

TepMoanHaMUYeCKHEe CUCTEMBI U UX Kiaccuukanus.

TepmoauHaMudeckue (YHKIMHM HACATbHBIX PACTBOPOB Tra30B (CcMeced HIeaabHBIX TIa30B).
BHyTpeHnHss sHEprus, SHTpoIus, cBOOO HAs SHEPTHs | enbMronblia, XUMUYECKUE MOTEHI[HAIIbI.
TepMoaMHaMUUYECKUI MapaMeTp — TeMIeparypa, SMIMPUYECKME U TEPMOIAUHAMUYECKUE
TEeMIIEPATypHbIE LIKAJIbl, UX pENepHbIE TOUKH, a0COTIOTHBIM HOJIb TEMIIEPATYypPHI.
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TpPEeXKOMIIOHEHTHBIE CHCTEMBI C OrPAHMYEHHOW B3aUMHOW pPAaCTBOPUMOCTBIO KMIKOCTEH.
H3ob6paxenue B oo0beMe u Ha miockoctu. [IpaBuno Tapacenkosa.

TpexXKOMIIOHEHTHBIE CUCTEMBI. 3aKOH pacIpe/leleHUs], BbIBOJI, KOHCTAHThl paclpeieeHus AJs
UJealbHBIX, pealbHBIX U MIPeIeIbHO Pa30aBICHHBIX PACTBOPOB.

TpexkoMIoHeHTHBIE cucTeMbl. TpeyroabpHble quarpamMmmel [ m66ca-Po3eOyma, Mx cBOWCTBA.
@da3oBas auarpaMMa JABYXKOMIIOHEHTHOM SBTEKTUYECKOM CHCTEMBI C 00pa3oBaHUEM
OTpaHUYEHHBIX PACTBOPOB B TBepIbIX (pazax. Kpucramnuzanus paciuiaBoB, U3MEHEHHE YHCIIa
CTerneHel cBOOOIb U COCTaBa PABHOBECHBIX (ha3.

@®a30Bple qUarpaMMbl CHUCTEM C HEOTPAHUYEHHOW pPacTBOPUMOCTBIO KOMIIOHEHTOB, KakK B
JKUJKOM, TaK U B KPUCTAIUTMYECKOM COCTOSIHUH.

®a30Bble MEPEXOJBI BTOPOTO POJA, NMpUMEPHL. M3MEHEHHE TENMI0EMKOCTH, HU30TEPMUYECKON
CKUMAEMOCTH W H300apudeckoro kodpduimeHTa 00bEMHOTO paciIupeHus (aHATUTHYECKUE
BBIPQKEHUS U rpaduuecKre 3aBUCMOCTH).

@®a30Bble MEpPeXo]bl MEPBOrO poja, MU3MEHEHHE MOJBHOM HSHTPONUH U MOJBHOTO OOBEMa.
MoutbHas SHTANBIUS (Ha30BOTO TIEPEXo/a.

Xumnueckui noreHuuan. Kpurepun TepMoIMHAMUYECKOTO PAaBHOBECHS U CAMOIIPOU3BOJIBHOTO
IIPOTEKaHUs IPOLECCOB B OTKPBITHIX CHCTEMAX.

XHUMHYECKOE PAaBHOBECHE IPU MTPOTEKAHUU XUMUYECKOMN pEeaKIMu B FETEPOre€HHBIX CUCTEMAX.
XUMHYECKOE paBHOBecHE, IpsiMas U oOpaTHas peakuuu. /[MHAMUYHOCTb MU MOJBHIKHOCTH
XUMHYECKOTO paBHOBECHUS. XUMUYecKas IepeMeHHast, i3MEeHeHIe CBOOOAHBIX dHepruit [ mdoca
u ['enpMronbla B XoJ€ peakluu, TEpPMOIMHAMUYECKUE YCIOBUS XUMHUUECKOIO PAaBHOBECHSI.
[ukn Kapno, k.1m.a. nukna Kapuo. Ypasaenue (paBenctso) Kiaysuyca.

DOHTponus U BeposTHOCTh. OnpeieneHre mocTosHHON B popmyrie bonbimana.

SIBienue ocMoca: ABMKYIIAsl CUjia, €ro Pojb B MPUPOJIE U TEXHOJIOTHH, 0OpaTHBIA OCMOC.

Pa3nesn «XumMuyeckasi KHHeTHKA U KaTaJIM3»
Onpenenutb NOHATHE CPEOHEH M MCTMHHOM  CKOPOCTM  XUMHUYECKOW  PEaKLMH.
[TpoananusupoBaTh (HaKTOPHI, BIUSIONIME HA BETUYUHY CKOPOCTH XUMUUECKON PEAKIIUH.
OnpenenuTb OCHOBHOM IMOCTYNAaT XWMHYECKOM KUHETUKH, (U3NYECKUH CMBICT KOHCTAHTBI
CKOPOCTH XHMMHYecKo peakuuu. IIpoananus3upoBaTh (QakTOpbl, BIUSIOLIME Ha BEIUYUHY
KOHCTAaHTBI CKOPOCTH XMMHUYECKOHN PEaKIIHH.
Onpenenuts MOHATHS MOPSIIKA U MOJIEKYJISIPHOCTH XUMUYECKOW peaKIiu.
[Tpoananu3upoBaTh KUHETHKY peakluil HyJaeBoro mopsjka. BeiBectn auddepenunanbHoe
ypaBHEHHE CKOPOCTU U MHTErpajbHOE YpaBHEHHE KOHCTAHThI CKOPOCTU peakiuu. Onpenenursb
3aBUCHUMOCTB IIEPHUO/IA MOJIypacnaaa OT KOHIIEHTPALMH UCXOHBIX BEILIECTB.
[Ipoananu3upoBaTh KHHETHKY HeOOpaTHMBIX pEakIUil TmepBoro mnopsjaka. BeiBectu
nuddepeHIaIbHOe YpaBHEHHE CKOPOCTH U MHTETpajlbHOE YPAaBHEHUE KOHCTAHTBhI CKOPOCTH
peakuuu. OmnpenenuTs 3aBUCHMOCTb IE€pUOJia TOJypacnaja OT KOHLEHTPAlWU HCXOAHBIX
BELIECTB.
[Tpoananu3upoBaTh KUHETUKY HEOOPATUMBIX PEAKIIMU BTOPOTO Mopsijika (eciu a # b). BeiecTu
nuddepeHraIbHOe YpaBHEHUE CKOPOCTH U WHTETPaIbHOE YPAaBHEHUE KOHCTAHTBI CKOPOCTH
peakuu (METOJl HeompeaeneHHbIX KodddumueHnToB). OnpenenuTs 3aBUCHMOCTH IEpUOaA
N0JIypacnasa OT KOHIEHTPALMH HCXOJHBIX BEIIECTB.
[Tpoananu3upoBaTh KUHETUKY HEOOPATUMBIX peaKlMii BToporo nopsaka (eciu a = b). Beiectn
muddepeHraIbHOe YpaBHEHHE CKOPOCTH W MHTETpajbHOE YpaBHEHHE KOHCTAHTBHI CKOPOCTH
peakiuu. OmnpenenuTs 3aBUCUMOCTh IE€pHOJA MOJypacnaga OT KOHUEHTPAlUU HCXOJHBIX
BEIIECTB.
[Ipoananu3upoBaTh  KMHETHKY HeOOpaTHMMBIX  peakiuil N-ro mopsaka.  BeiBectu
muddepeHIaIbHOe YpaBHEHHE CKOPOCTH W MHTETpajibHOE YpaBHEHHE KOHCTAHTBI CKOPOCTH
peakiuu. OmnpenenuTs 3aBUCUMOCTh IE€pHOJA MOJypacnaga OT KOHUEHTPALUU HCXOJHBIX
BELIECTB.
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[Tpoananu3upoBaTh METOMBI OMpEACNCHUsT OOIIEro MopsaKka peakiuu (METOI MOACTAHOBKH,
rpadu4ecKuil ¥ 1o MepHoIy MoJTypaciaga BemecTBa).

[Tpoananu3upoBaTh METOABI OINPEACICHHS TMOPSIKA PEAKIUU M0 BEIIECTBY (METOJ M30BITKA,
nuddepennmanbabii MeToa BanT-TI'odda u naTerpansaeiii meton OcTBanbsaa-Hoiieca).
[Tpoananu3upoBaTh 3aBUCUMOCTH CKOPOCTH PEaKIUU OT TemrepaTypbl. OnpenenuTh mpaBuio
Bant-T'odda. OneHuTs BeMUUnHy TEMIEpaTypHOro ko3 duireHTa.

[Tpoananu3upoBaTh 3aBUCHMOCTh CKOPOCTH PEAKIIMM OT TeMIIepaTypbl. BeiBecTH Tpu Gopmbl
ypaBHeHHss AppeHuyca. JlaTh OIEHKY rpaduyeckoMy W aHAJIUTHYECKOMY METOJaM
OTIpe/IeNICHUs] YHEPTHH aKTUBAIIHU.

OHpe,I[eJ'II/ITI) IMPUHIHUIIBI, JIC)KaIue B OCHOBC KHMHCTHUKH CJIOXKHBIX peaKHHﬁ.
Ky

o A=<—=B
[Ipoananu3upoBaTh KMHETUKY OOpaTUMOM peaklMH MEepBOTO MOpsA/IKa TUMa  k . BeiBecTH
muddepeHInaTbHOe YPaBHEHHE CKOPOCTH W HMHTETPajbHBIC YpPaBHEHHUS [IJIi KOHCTAHT
CKOPOCTEH MpsIMOU U 00paTHOM peaKIuid.

[Ipoananu3upoBaTh KHUHETHKY JBYX [MapaUIeIbHBIX pPEaKIUi IMEepBOTO TMOpPsAKa THUIIA
ky k,
A—B;A—C. BeBectu mguddepeHIHATIEHOS YpaBHEHHE CKOPOCTH U HHTETpabHBIC

YpaBHEHUS ISl KOHCTAHT CKOPOCTEN MEPBOIl M BTOPOI peakuil.
kl kZ
IIpoananu3upoBaTh KHHETUKY MOCIENOBaTeNbHOM peakunu Ttuna A—>B—>C. BeiBectn

OCHOBHbIE KHHETUYECKHE YPAaBHEHUS JaHHOU peakuuu. [[aTh OLEHKY COCTOSIHUIO MEPEXOIHOIO
Y BEKOBOT'O PABHOBECHIA.

[Ipoananu3upoBaTh  NPHUOIMKEHHBIE  METOAbl  XMMHUYECKOW  KUHETHKH  (METOIbI
KBa3HMCTAI[MIOHAPHBIX KOHIEHTPAIMK ¥ KBa3UPABHOBECHOTO MPHUOIMIKEHHUS).

Ornpenenutb OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM HJI€aTbHBIX ra30B B XMMHUYECKOU
kuHetuke. OueHuTh posb 3¢ddexkTuBHOrO amMamerpa CTONKHOBEHHUs. [IpoaHamu3mpoBaTh
TUIIOTE3Y AKTUBHBIX CTOJKHOBEHHI AppeHuyca.

O06ocHOBaTh NMPUMEHEHHE TEOPUHM CTOJIKHOBEHUN K OMMOJIEKYJSIPHBIM peakuusM. BriBectu
ypaBHEHUE U1l KOHCTaHThI CKOPOCTH.

Onpenenuth MOHATHS IOBEPXHOCTH MOTEHLUUAIBHOM HHEPrHMM, AKTUBHOIO KOMILIEKCA,
KOOPJMHATHI peaKkIUU U MPOUIIsl yTH PEaKIUH.

O06ocHOBaTh NMPUMEHEHUE TEOPUM AKTUBHOI'O KOMIUIEKCAa K OWMOJIEKYJISIPHBIM PpEaKIHsM.
BriBecTr ypaBHEHUE [U1s1 KOHCTaHTBI CKOPOCTH.

OnpenenuTts NOHATHE CBOOOJHON SHEPTUU akTUBAIMK. BoiBecTH ypaBHEeHHE DiipuHra.
O6ocHOBaTh OMMOJNEKYISAPHBIA MEXaHU3M aKTHUBAIUU MOHOMOJIEKYJISIPHBIX PEaKIMii C TOYKU
3pEHHMs] TEOPUM AKTHBHBIX CTOJIKHOBEHMH. IIpoaHanm3upoBaTh KHHETHYECKYHD CXEMY
JIunpgemana.

O06ocHOBaTh MPUMEHEHUE TEOPUM aKTUBHOTO KOMIUIEKCA K MOHOMOJEKYJISPHBIM pPEaKLUsIM.
BriBecTr ypaBHEHHE [UIs1 KOHCTAHTBI CKOPOCTH.

JlaTp OLIEHKY ME€XaHU3My M KMHETHUKE TPUMOJIEKYJSIPHBIX PEaKIUil C TOYKHM 3PEHUS TEOpUHU
CTOJIKHOBEHUH U aKTUBHOI'O KOMILIEKCA.

[Ipoananu3upyiiTe KHHETUKY PEAKIHI B PACTBOpPAX C TOYKH 3PEHHS TEOPUU CTOJIKHOBEHUU U
AKTUBHOT'O KOMILJIEKCA.

JlaTp OLIEHKY BJIMSIHUIO MOHHOW CHJIBI pacTBOpa Ha CKOPOCTh XMMHUYECKOW peakuuu. BeiBecTn
ypaBHeHue bpeHcrena-beeppyma.

JlaTh OLIEHKY OCHOBHBIM CTaJWAM LENHON peakuuu. OnpenenuTs MOHATHS JJIMHBI LIETIH, 3BeHA
LETIH, CPETHETO YUCIIa AKTUBHBIX YaCTHULl U JUIMHBI BETBHU.

[Ipoananu3upoBaTh KMHETUKY HEPa3BETBJICHHBIX ILEMHBIX PEaKIMi Ha mpuMepe oO0pa30BaHUS
docrena.

JlaTp OLIEHKY pa3BETBIEHHBIM LEMHBIM peakuusM. ONpeneianuTs MNOHATHE IOJIyOCTPOBa
BOCILJIAMEHEHUS.

JlaTb OIIEHKY OCHOBHBIM CTaausM (OTOXMMHUYECKON peakiuuu. OnpenenuTtbh 3aKOHBI
bOTOXUMHUH.
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JlaTh OIICHKY MOHSTHIO KBAaHTOBOTO BbIXoaa. [IpoaHanm3upoBaTh THIBI (POTOXUMUYECKUX
peakuii. OnpeaenuTh OTIMYUS MEXY TEMHOBBIMU U (DOTOXUMHUYECKUMHU PEAKIUSIMHU.
[Ipoananu3upoBarh CTaAUWHBIA MEXaHU3M U KHHETHKY TOMOTEHHBIX KaTaAIUTHUYECKHUX
peaKkIui.

[Ipoananu3upoBaTh CIUTHBIM MEXaHW3M M KMHETHKY FOMOTEHHBIX KAaTAIUTHYECKUX PEaKIUi
Ha IIpuMepe pacrnaja nepokcuaa sogopoaa no llnuransckomy.

JlaTh OILIGHKY OCHOBHBIM CTaJHSIM T'€TEPOT€HHOT0 KaTaIMTUYecKOoro mporecca. O60CcHOBATH
MPUYMHBI IPOTEKAHUS MIPOLIecca B KHHETHUECKOH U TudPy3noHHON 00IaCTIX.
[Ipoananu3upoBaTh XapakTepHbIE YEPTHI FETEPOreHHOTO KaTajiu3a (CpOACTBO U CEIEKTUBHOCTh
KaTajn3aTopa, CMEIIAHHbIE KaTaJlU3aTopbl, SIBICHHS OTPABICHUA W IPOMOTHUPOBAHUS
KaTajiu3aTopa).

O6ocHOBaTh MPUYMHBI AaKTUBALIMK B IE€TEPOTrEHHBIX KATAJUTHYECKHUX Ipolleccax Ha MpuMepe
npoduiieil myTeli HeKaTaTUTUYECKOH TOMOTEHHON M KaTAIUTHYECKOW TeTepOreHHON peakiuil.
Onpenenutb NOHATHUSI ICTUHHOW U KaKYIIEHCS SHEPTruil aKTHBALlUU.

[Ipoananu3upoBaTh KHUHETUKY TETEPOTrE€HHBIX KATATUTHUYECKUX pPEAKIUd B CTAaTHUYECKHX
ycnoBusix. OG0CHOBATh MPUYMHBI MOSIBICHUS KXKYITUXCSI TOPSIKOB PEAKIIH.

BriBeCcTM B3aMMOCBSA3b MCTUHHOM M KaXyIIEWCs OSHEPIMM aKTMBAalUMU TI'€TEPOTECHHBIX
XUMUYECKHUX PEaKLIUM.

Jloka3zaTh HaIMYKWE aKTUBHBIX IICHTPOB B F€TEPOTEHHBIX KaTaau3aTopax (sSBJIECHUS acOpOLUU U
OTpaBJICHHsI KaTallM3aTopa, TEOPHs aKTUBHBIX LIEHTPOB Teinopa).

Ornpenenutb OCHOBHBIC TMOJOXKEHUSI MYJIBTHIUIETHOW Teopuu Kartanusa bamannuna um Teopuu
aKTUBHBIX aHcambieit Kobo3zesa.

JaTe OIEHKY Karajau3atopaM Ha HOCHTENISIX U aJCOpOLMOHHBIM  KaTajau3aTopam.
[Ipoananu3upoBaTh KaTaIUTUYECKUE CBOMCTBA MEPEXOIHBIX METAJIIOB.

Onpenenuth MOHATUS (EPMEHTATUBHOTO KaTaim3a ©  QepMeHTta. [IpoaHamu3upoBarth
knaccudukanuio ¢epmeHToB. OIGHUTH BIUSHUE BHEIIHUX (DaKTOPOB HA AaKTHBHOCTH

dbepmenTa.
kl k2
. S+E == ES —> P+E
[Tpoananu3upoBaTh KHHETUKY (EPMEHTATUBHOW pEakIUH THUIIA -1

BriBectn YpaBHCHUC Muxasnuca-MeHTeHa U OMpPEACIINTE METOJBI €T0 ITPOBCPKH.

Pa3nes «JuekTpoxumus»

CdopmynnpoBaTh OCHOBHBIE IOJIOXKEHHUSI TEOPUH  AJIEKTPOJIUTUYECKOW IHUCCOLMALUN
AppeHnyca u ee HegocTatku. [IpoaHanu3upoBaTb OCHOBHBIE IIapaMETpPbl, XapaKTEpU3YIOLIHE
IPOLECC JAMCCOLMAIMKN CJIAa0bIX JJIEKTPOJUTOB (KOHCTAaHTA U CTEMEeHb JUCCOLUAIUH,
U30TOHMUYECKUI KO PUIIMEHT).

JlaTb KpaTKylo0 XapaKTepUCTHUKY TIOHATUSAM aKTUBHOCTH M Kod((UIIMEeHTa aKTUBHOCTU
ANIEKTPOIUTOB. B uem cyTh MeTona akTHMBHOCTEH? JlaTh KpaTKyro XapaKTEpUCTHKY MOHSITHIO
noHHas cwia pactBopa. ChopMynMpoBaTh SMIUPUYECKHN 3aKOH MOHHOW cuiibl JIbrouca u
Penpamna. Yka3zars 001acTH €ro NpuMEHEHHUS.

CdopmynnpoBaTh  OCHOBHBIE  TOJOXEHHS  DJEKTPOCTaTUYECKOW  TEOPUU  CHIIBHBIX
anekTponutoB  Jlebas-Xrokkens. JlaTb KpaTKyl0 XapaKTEpUCTUKY TOHSATHIO HOHHOM
atmocoepsl. [Ipencrasuts |, I u Il npubmmxenus Teopun Jedas-Xrokkens.

Jlatb ompeneneHue MOHATUIO YAEIBHOW 3JeKTponpoBoAgHocTH. IlpoananusupoBaTth ee
3aBHCHUMOCTbh OT KOHIIEHTpAIMM 3JIEKTPOJIUTAa U TeMIleparypbl. JlaTh onpeaeneHue MOHSATUIO
HKBHUBAJIEHTHAs 3JIEKTPOIIPOBOJHOCTb.

BbiBecTH 3aBUCMMOCTH HKBHBAJIEHTHOW AJIEKTPONPOBOJHOCTH AJIEKTPOJIMTA OT MOJBUKHOCTH
MOHOB B pacTBOpe B BHJE ypaBHeHMs 3akoHa Kombpayma. YTo Takoe NOIBHKHOCTb U
abcoMoTHAas! MOJABUKHOCTh HOHOB?

CdopmynupoBath OCHOBHbIE ToJOxeHUs Teopun Jlebas-Xrwokkena-Onzarepa. B dyem cyTh
ANMEKTPOPOPETHUECKOTO W PEIAKCAIMOHHOTO A(P(PEKTOB, TMPUBOIANIUX K CHUKCHHUIO
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HKBHUBAJIEHTHON AJIEKTPONPOBOJIHOCTH PACTBOPOB 3JIEKTPOIUTOB? KakoBbl METOIbI YCTpaHEHUS
ATUX TOPMO3AIHUX IPHEKTOB?

ITpencTaBUTh KOHCTAHTY MOHHOTI'O PaBHOBECHS U TEPMOJMHAMHUYECKYIO KOHCTAHTY Ipoliecca
JUCCOLMALMN YKCYCHOM KHUCJIOTBL. UTO Takoe MOHHOE NpoM3BelAeHUE BOAbI? B dyem otinmuue
MEX1y TEPMOJIMHAMUYECKON U KOHIIEHTPALIMOHHOM KOHCTaHTaMH JIiccolanun’?

[IpencraButh rpauueckuil M pacueTHBI CIOCOO OIpelesieHUs] TEePMOAMHAMUYECKOM
KOHCTaHThl JAMCCOLMAIMM Ha NPUMEPE YKCYCHOW KHUCIOTBI. YKaXHUTE, IIPU KAKHUX YCIOBMSX
teopust Jlebas-XoKKess NpuMeHUMa K c1a0bIM 3ekTpoauTam? YTo Takoe UCTHUHHAS CTEHCHb
JUccoluanuu?

JlaTb XapaKkTEpUCTHKY IOHATUIO JBOMHOIO IPOTOJUTHYECKOrO paBHOBecHs. YTo Takoe
UCTHUHHAsT TEpMOAMHAMMYECKas KOHCTaHTa Juccounauuu? B dyem ee omaumuus ot
KOHIEHTPAlMOHHON M TEPMOAMHAMMYECKON KOHCTAHT nucconnanuu’? JlaTb XapakTepUCTUKY
aMpOTEpHBIM 3JEKTpoIuTaM. YTo Takoe UBUTTEP-UOHBI? OOBSICHUTH, KaK JIOCTUTACTCS
COCTOSIHUE M303JIEKTPUUECKON TOYKH B paCTBOPax aM(OTEPHBIX IEKTPOIUTOB?

JlaTb KpaTKyl0 XapaKTepUCTUKY NPOCTEHIIEMYy 3JIEKTPOXMMHUYECKOMY JJIEMEHTY U ILeNH
aneMeHToB. YTo Takoe 9d.4.Cc. 2uieMeHTa? 3HAaKM U CIOKEHUE DJ.J.C. JJIEMEHTOB B
JIeKTpOXUMUYeCcKor 1enu. HeoOpaTumelii aiieMeHT BonbTa 1 oOpaTuMblii eMeHT Jlanuas-
SAxobu.

Ha npumepe oOpatumoro sneMeHTa apryMeHTUpOBaTh npuMeHenue 11 3akoHa TepMoAnHaMHUKH
K JJekTpoxumuueckoil unenu  (ypaBHeHue I'mG6ca-lI'enbmronsia). PaBHOBecue B
AIIEKTPOXUMHUYECKOH 1enu (ypaBHeHne HepHera aiist 9.71.¢c. 00paTUMOTro 3JIeMEHTa).

JlaTb KpaTKyl0 XapaKTEpUCTHUKY IOHATHIO 3JIEKTPOLHOrO IMOTEHIHala. YKas3aTb, OT 4Yero
3aBUCUT BEJIMYMHA M 3HAK JJIEKTpPOAHOro mnoreHuuana? IllpencraButh 3aBUCHMOCTH
JJIEKTPOAHOIO MOTEHLHANa OT KOHILEHTpAlMM pacTBOpa 3JIEKTPOJUTa B BUAC YPABHEHHUS
HepHcra.

[IpencraBuTh KpaTKyr XapakTEpUCTUKY 3JEKTpoaoB I pona (IpHBECTH COOTBETCTBYIOLIHE
npumepsl). Uto mpexacraBisieT coOOW OCHOBHOHM 37eKTpo]l cpaBHeHMs? [IpoaHanusupoBath
3aBUCUMOCTB IIOTEHIIMAJIa BOAOPOJHOrO 371eKTpoaa oT pH cpensl u naBieHus BOAOpOAa.
[IpencTaBuTh KpaTKylo0 XapaKTepUCTHKY 3JeKkTpojoB II ponma (mpuBecTH COOTBETCTBYIOIIME
npuMepbl). YTo Takoe BCIOMOraTeiabHbI 3JEKTpoJl cpaBHeHMs? BbIBecTH 3aBUCHMOCTD
MOTEHIIMaNa KaJIOMEJIbHOT0 3JIEKTPOJIa OT KOHIIEHTPAIMH XJIOPHI-HOHOB B PacTBOPE.
IIpencTaBuTh KpaTKyl0 XapaKTEPUCTUKY OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX 3JIEKTPOJOB
(mpuBECTH COOTBETCTBYIOIIME IpUMEpPHI). BbIBECTH 3aBUCHMOCTh MOTEHLIMAIA XUHTHIPOHHOTO
anektpona ot pH cpenpl.

JlaTb XapakTepUCTHKY KOHIIEHTPAllMOHHBIM 3JeMeHTaM Oe3 mepeHoca. BeiBecTu ypaBHEHHE
3aBUCUMOCTH 3./1.C. 2JIEMEHTA OT aKTUBHOCTH PAaCTBOPOB 2JIEKTPOJIUTOB.

OxapakTepu3oBaTh KOHILEHTPALlMOHHBIE DJIEMEHTBHl C IIepeHOCOM. BriBecTu ypaBHEHHE
COOCTBEHHO KOHIIEHTPAaLMOHHOW 5.1.c. 3neMeHTa. OOBSICHUTP MEXaHHW3M BO3HMKHOBEHHS
11 (dy3MOHHOTO MOTEHIIMANA U CLIOCOOBI €r0 YCTPAHEHUS.

JlaTb omnpeneneHue MOHATUIO Ipoliecca IeKTposn3a. 3akoHbsl Papanes. KakoBbl OCHOBHBIE
CTaauu Tporecca 3iekTpoiu3a? BriBenuTe ypaBHEHHME AJisi IUIOTHOCTH TOKa KaK Mepbl
CKOPOCTH 3JIEKTPOXMMHMUYECKOW peakIuu Ha aHoje W Karoae. Uto Takoe KOI()(OUIUMEHTHI
nepeHoca?

JlaTb XapakTepUCTUKY MOHATHIO TOKa oOMeHa. [lonspu3anus 31eKTpoJoB U ee NMpUUuHBL. YUTo
TAKO€ UJEATBHO MOISPU3YEMBINA AIIEKTPO1?

JlaTb XapakTEepUCTUKY IOHATUIO D3JEKTPOXMMMUECKas MNoisipu3anvs. BeiBecTn ypaBHEHME
Tadens ans 3aBUCUMOCTH aHOAHOTO MEpPEHANpPSHKEHUST Ha MeTajule OT IJIOTHOCTH Toka (Tpu
n>0,025 B).

JlaTb KpaTKylo0 XapakTepUCTHKY TOHSATHUIO KOHLEHTPALMOHHOW moJsipu3anuu. BeiBecTu
ypaBHEHHE KaTOAHOM  KOHLEHTPALMOHHOW  MOJSpHU3allMd B  JIOTapU(MHUUECKOH U
AKCTIOHEHIIMAIbHOHN (hopMax. OOBSICHUTH MEXaHW3M BO3HUKHOBEHHS AU Y3UOHHOTO TOKA.



22. JlaTb XapakTepUCTUKY XMMHYECKMM HMCTOYHHKAM Toka. YTo Takoe Oarapeiika? Ha mpumepe
anemenTa JIekaHIiie o0bsICHUTh PUHIUII ee AeiicTBus. UTo Takoe akkymysstop? Ha mpumepe
KHACJIIOTHOTO CBUHIIOBOTO AaKKyMYJATOpa OOBSICHUTH MPHHLUUI €ro AeucTBUsA. YTO Takoe
TOIUIMBHBIN 31eMeHT? Ha mnpumMepe HH3KOTEMIEpaTypHOrOo BOJOPOJHO-KHUCIOPOIHOTO
TOTIJIMBHOTO 3JIEMEHTA OOBSCHUTH MIPUHIUII €TI0 JCHCTBHSL.

Oobpaszey IK3aMeHAYUOHHO20 Oulema

CneyuanvHocms: 04.05.01 ®ynoamenmanvHas u NPUKIAOHAA XUMUA
IIpozpamma noocomosku: cneyuanumem

Cemecmp 5

Yuebnas oucyuniuna Du3uueckan xumus

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. JlaTp KpaTKyl0 XapakTEpUCTUKY IOHATUSAM CpEJHEH M HCTUHHOW CKOPOCTH XUMHUYECKOU
peakuuu. IIpoananu3upoBath (akTOpbl, KOTOPbIE BIUAIOT HA BEIMYUHY CKOPOCTH XMMHUYECKON
peakuuu.

2. ChopmynupoBaTh OCHOBHBbIE IIOJOXKEHHUS TOMOreHHOro katanusza no lLlnuTansckomy.
[Ipoanan3upoBaTh KHUHETUKY TOMOTEHHBIX KaTAIMTHYECKUX PEaKLHUH, IPOTEKAIoUX I10
CIINTHOMY MEXAHU3MY.

3. MexaHu3M pacraja a30THOH KHCIOTHI MOKET OBITh MPEICTABICH CXEMOM:

(1) HNO,—~HO'" + NO,
(2) HO" + NO, —5— HNO,
(3) HO" + HNO, —%— H.0 + NO,

CuutaTh, 4TO KOHLEHTpalUs TUAPOKCUIbHBIX panukanoB HO® crannoHapHas BO BpPEMEHHU.
IIpenyioxkuTe KUHETUYECKOE YPABHEHHE I CKOPOCTH paciana a30THOU KUCIIOTHI.

YTBepkJieHO Ha 3aceaHuU Kadeapsl (HU3MUECKON XUMUU
[Tporokon Ne ot « » 20 T.

3aBenyronuii kageapoit npod. Muxanpuyk B.M.

DK3aMeHaTop no11. bemas H.U.

Kpumepuu OoUeHuesanus IK3amena

Homep 3a0anusn Konuuecmeo d6annos
1 15
2 15
3 20
Bcero 50 6ays10B




1.OBPA3EILl TECTOBOI'O 3AJAHUA

TecToBble 3amaHusi K pasjueny Kypca «XuUMHYECKass TEPMOAMHAMUKA» TE€HEPUPYIOTCS
cucremoit auctanimonHoro oOydennss MOODLE cnyvaitaeiM BeiOOpoM 30 BompocoB (miis
MOJYJIBHOTO KOHTPOJISI) WM 45 BOHPOCOB (A1 UTOrOBOTO KOHTPOJS) M3 OaHKa, COAEpIKaIlero
6osiee 1250 BOMPOCOB CIEAYIOMIMX THUIIOB: HA COOTBETCTBHE, MHOXXECTBEHHBIH BBIOOpP C OJHUM
MpPaBUJIBHBIM OTBETOM, MHOXXECTBEHHBIM BBIOOP C HECKOJBKMMU NPABWIHHBIMH OTBETaMH,
KOPOTKHI OTBET (IPOMYIICHHBIC CJI0BA B TEKCTE, JJOTMYECKUH BOMPOC). BaHK BOMPOCOB COACPIKUT
10 kareropwuii (TeM Kypca), ¥ KOJIMYECTBO BOIPOCOB, BBIOPAHHBIX B TECTOBOE 3aJaHUE M3 Ka)XIOH
KaTeropuy MpOMOPIUOHATILHO O0IIeMy KOJIMYECTBY BOMNPOCOB B 3TOW Kareropuu. llpumepsi
BOIIPOCOB PA3JIMYHBIX TUIIOB IPUBEIACHBI HUXKE.

Bomnpoc Ha cooTBercTBHE.
Kakue TepmouHaMudeckue napaMeTpsl HA€aIbHOTO pacTBOpPA Ia30B PaBHbI IPUBEICHHBIM HUXKE
MaTEMAaTU4YCCKUM BI)Ipa)KeHI/Iﬂ?

o =xmU;
-> BHYTPCHHSA SHCPI U
o =YnS(T)+RY;n; InV/n,
-> BHTpONHUSA
o =XmS(T)—RY;n; Ing
-> BHTpONHUSA
o =XinU;—TYXnS(T)+RTY;n; Ing
-> cB0oOOHAs HHEprus [ enpbmromsia

MHOKeCTBEHHBIN BBHIOOP C OJTHUM MPABHILHBIM OTBETOM.
[TapunanbHON MOJSIPHOM BETMYMHONW KOMIIOHEHTA PACTBOPA HA3BIBAIOT YACTHYIO MPOU3BOIHYIO
AKCTEHCUBHOTO TEPMOAMHAMUYECKOTO IapameTpa Io:

a. (100%) uncmy Mosiel ITOro KOMIIOHEHTA (1;) MPU NOCTOSTHCTBE TEMIIEPATYpPhl, 1aBICHUS U
YHCJIa MOJIEH BCEX KOMIIOHEHTOB Ia30BOM CMECH KPOME I-TOTO

b. (-25%) Temmeparype pu MOCTOSHCTBE JABJICHUS M YKCIIa MOJIeH BCEX KOMITOHEHTOB
ra3oBoil cMecH KpoMe i-TOro

C. (-25%) nmaByieHHIO MPU MOCTOSTHCTBE TEMITEPATYPhI U YUCIIa MOJICH BCEX KOMIIOHEHTOB
ra30Boil cMecH KpoMe i-TOro

d. (-25%) urcny Moei BceX KOMIOHEHTOB Ta30BOM CMECH KPOME i-TOTO MTPH MOCTOSTHCTBE
o0beMa, TeMIepaTyphl M Yhciia MoJIeH i-TOro KOMIIOHEHTa

e. (-25%) uucmy Moseit 3TOro KOMHOHEHTa (N;) MPU TOCTOSIHCTBE €CTECTBEHHBIX MEPEMEHHBIX

JUISL JAaHHOTO TEPMOAMHAMHUYECKOT0 IOTEHIMAJIA U YUCIIA MOJIEH BCEX KOMIIOHEHTOB Ia30BOU
CMeCHU KpoMe I-TOro

MHOXeCTBEHHBIN BBI60p C HCCKOJIBKMMU NIPpaBUJIIBHBIMH OTBETAMMU.

Kaxkoii Bujx npuanMaet ypaBHenue ['u66ca — J{rorema it OMHAPHOTO pacTBOpa JETYyUHX
AKUJIKOCTEH, HACBIIIIEHHBIN TIap SBIISIETCS UI€aIbHBIM PACTBOPOM Ta30B?

a. (33.33333%) x1dp, + xdp, =0

b (33.33333%) (1 — x)du, + xdu, =0

C. (-100%) (1 —x)dInf, + xdInf, =0

d (33.33333%) (1 — x)dInp, = —xdInp,



KopoTkuii 0TBET (IpONyLIEHHBIE CIIOBA B TEKCTE).

OTHollIeHHE aKTUBHOCTU KOMITIOHEHTA pacTBOpa K €ro KOHLEHTPALlUU B pacTBOpE a;/X; Ha3bIBaeTcs
............................ . BcTaBuTh ABa mpomylieHHBIX CIOBa B UMEHHUTEIHLHOM IaJieXKe 4Yepe3 OJMH
npo0e.

OtBeT: K0O3(PUIIUESHT aKTHBHOCTH

KopoTtkuii oTBET (Jlormueckuii BOIpoc).

[TaprmaneHas MoJjbHas cBoOoaHas »Heprus ['enpbmronpia i-ro KOMIIOHEHTa HE paBHA €ro
XUMHYECKOMY MOTEHILHANTY | HOTOMY YTO | TeMIepaTypa U JaBJICHUE HE SIBJISIOTCS €CTECTBEHHBIMU
NEPEMEHHBIMH ISl 3TOH XapaKTePUCTHUECKON (HYHKITHH.

OTBer: t,t,t

2. KPUTEPUU OLIEHUBAHUSA

Pacnpeoenenue 6annos, kKomopule Mo2ym noay4ums cmyoeHmol
6 npouyecce uzyueHus OUCYUNIUHbL

Opranu3auuoHHO-

Texkymmii KOHTPOJIb Bcero
yueOHast paboTa cTyaeHTa ym P

TecTtupoBanue

[TucbMeHHBIC paOOTHI: TPAKTUYECKHE
3aaHus, 3aJaHUS PEIPOAYKTUBHOTO YPOBHSI,
3aJlaHus JJIs IOMAITHe padoThl,
KOHTPOJIbHBIE Pa0OTHI

3amanus K 1a00paToOpHBIM paboTam

YcTHOE coOeceioBaHne (KOJUIOKBUYM,
0TIpOC)

50 6ass10B

max 5 oayu1oB max 45 oannoB

IlIxana coomeemcmeus 6417106 HaI{MOHaJleOﬁ uiKaie

Cymma
ITo . IIpu onenke 3x3aMeHa npenojaBarelib
0aJ1oB 1o 100 ITo rocynapcrBenHoi
PYKOBOJCTBYETCS CJICAYIOIHMH

. HIKaJIe
0AILHOM HIKaJIe
ECTS NPUHIHIAMHA
HIKaJe

[IOKa3aHbl CHCTEMaTHYECKHE U TIyOOKue
3HaHUS IPU OTBETE Ha BCE BOIPOCHI OuMIeTa,
ITIOHUMAaHHE ¢buznueckoit CYIIHOCTH
POOIeMbI

90-100 A «OtmyaHOo» (5)

MOKa3aHbl CUCTEMAaTUYECKHE U TITyOOKHe
3HAHU [IPU OTBETE HA BCE BOMPOCHI OMIIETa,
80-89 B MOHUMaHHe (PU3NYECKOHN CYIIHOCTH
MpoOGJIEMBbI, HO MPU OTBETE JAOMYILIEHBI
«Xopouio» (4) HEKOTOpbIe OIIMOKH U HETOUHOCTH

IMOKa3aHbl CUCTEMATUUCCKHUE 3HAHUSA TIPpU
OTBCTC HA BCC BOIIPOCHI 6I/IJ'ICTa, HO IIpH
OTBCTEC NOMMYIICHBI HCKOTOPBIC OIMOKN 1
HCTOYHOCTHU

75-79 C




IIOKa3aHbl HCCUCTEMATHYCCKUEC U
HGFHyGOKI/Ie 3HAaHUS IPpHU OTBETC HA BOIIPOCHI

70-74 D
Ousera, IpU OTBETE JOMYIICHO HECKOIBKO
«Y IOBJICTBOPUTENILHO» | OIIMOOK, UCIPABICHHBIX CAMHM CTYJICHTOM
3 MIOBEPXHOCTHBIC 3HAHUS [TPU OTBETE Ha
6069 E BOIIPOCHI 6MiIeTa, JIOTIYIIIEHO P
HETOYHOCTEH, KOTOPbIE CTYJICHT HE B
COCTOSIHMU CaMOCTOSITEIIbHO HCIIPABUTh
«HeynoBIeTBOPUTENIHHO | HET OTBETOB HAa OCHOBHBIE BOIIPOCHI OMIeTa,
35 59 EX | ” € BO3MOXKHOCTbIO HET OTBETOB Ha JIOTIOJIHUTEIIBHBIC H
a MIOBTOPHOM aTTECTalMi | HABOASAIINE BOIPOCHI
@)
0-34 F «HeynoBneTBoputenbH | BeimonHeHne MeHee 30 % 00s3aTenbHBIX

0» (2) ¢ BO3BMOXKHOCTBIO | 3aJJaHHIi; HEYMEHHE pPAaCKPBITh OCHOBHOE
MOBTOPHOW CAQYu IPU | COJCPI)KAHUE  3aJaHUs;  HECIIOCOOHOCTh
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3.MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE YYEBHOTI'O ITPOLECCA

JIeKIIMOHHBIE 3aHATHUS MPOBOMATCS B ayJUTOPUU HA TPYIILY, 000pYIOBAaHHON MEIOBOW WU
WHTEPAaKTUBHON JOCKOH, MYJIbTUMEIUINHBIM IIPOEKTOPOM U 3KPAHOM.

JIaGopaTopHele pa0OTBI 1O JaHHOMY Kypcy MpOBOISTCS B  J1a0OpaToOpusix C
COOTBETCTBYIOILUM alapaTypHbIM I1apKOM.

JHononuutenpHoe obecniedenue: Wi-Fi moctynm B Koprycax yHUBEPCHTETa, TEKCTOBBIC U
3JIEKTPOHHBIE pecypcbl HayuHol 6MOIHOTeKH yHUBEPCUTETA.

4. PEKOMEHJAOBAHHASA JIUTEPATYPA

Koa-Bo Hanu4yue
Ne IK3eMILIAPOB | JICKTPOHHOM
HanmenoBanue
n/n B Ou0JIMoTeKe BEpPCHHU B
JouHY IbC
Ocnosnas numepamypa
1. TepmoauHaMuyeckoe, ha3o0Boe U XUMUYECKOE
paBHOBecHE: yueOHOE MOCcOOHe NSt CTY/IEHTOB
XHMHYECKUX CIeUAIBHOCTEH BBICIINX YUEOHBIX 29 +
3aBeaeHuil. Mza. 3-e, ucnp. u qom. / B. M. Muxanpuyk. —
PoctoB-Ha-Jlony: U3narensctBo KOxxHOTO (heepaibHOTO
yauBepcureta, 2016. — 235 c.
2. Muxansuyk, B. M. Tepmoaunamiuna, ¢azoBa 1 XiMiuyHa
piBHOBara : HaB4. MOCi0. A CTYH. XiM. (-TiB (HANIPSIMOK 49 +
"Ximia") / B. M. Muxanbuyk ; JloHenbKuii Hail. yH-T. -
Honenpk : JlonHY, 2012. - 229 c.
3. Muxansuyk, B. M. Tepmoaunamiuna, ¢azoBa 1 XiMiyHa
piBHOBara : HaBY. 1MOCi0. AT CTY/I. XiM. CIIell. BUIII. HaBY. 28 +
3aki. / B. M. Muxanbsuyk ; JloHenpkuit Ha1l. yH-T, XiM. ¢-
T, Kad. ¢i3. ximii. - 2-re Bua. - Jlonensk : JouHY, 2013. -




229 c.

Muxanpuyk, B. M. Jlekuuu no XxuMnyeckou
TepMOJUHAMHUKE : ydeOHoe mocoOue AJisi CTYJCHTOB
XUMHUYECKHX (PaKyIbTETOB, 00yUJaIOMIUXCS 1O
HarpaBieHuto "Xumusa" / B. M. Muxanpuyk ; JloHenkui
Hatl. yH-T, Kad. ¢uz. xumun. - U3n. 3-e. - JloHenxk :
JouHY, 2012. - 209 c.

XiMiuHa TepMOJIMHAMIKA: HAaBY. TIOCIO. JIJISl CTY/ICHTIB
XIMIYHUX (aKyJIbTETIB, K1 HABYAIOTHCS 3a HAIIPSIMOM
«Ximist» / B.M. Muxanbuyk, T.b. [Tomingyk, C.B.
JKunbiosa Ta iH. - [lonenpk: JJonHY, 2013. — 103 c.
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[TpakTukym o snexrpoxumun / H.U. benas, A.B. benbii,
B.1. Koxoxkaps, A.M. Muxanpuyk. YueOHO-
MeTroandeckoe mocoowue. - lonenk: JJouHY, 2012 — 114
C.

OcHoOBHM eneKTpoxiMmii y mutaHHsX i Biamosiasx / H.I.
bina, O.B. binuii, T.b. [Tonimyk, O.C. Bonomusna.
HapuanbHO-MeTOoMUHMIM TOCIOHUK. - JloHenpk: JloHHY,
2011 - 102 c.

JlaboparopHbie pabOTHI 110 PUINICCKON XUMHH (Pa3aei
aeKTpoxumusl) 1o cneruanbHoct 04.05.01
dyHnaMeHTabHAS U PUKIIAIHAS XUMUS: ydeOHOe
nocobue / H.U. benas, A.B. bensiii, I'.A. Tuxonosa, B.1.
Kosxxokaps — Honenk: 'OY BITO «louHY», 2020. — 150
C.

ONEeKTPOHHBIN
pecype

[TpakTUKyM M0 XUMHUYECKOW KHHETHKE U KaTanu3y / H.W.
benas, A.B. bensrii, JI.M. IIponsko, T.b. [Tonmumniyk.
YuebHo-MeToanueckoe mocoodue. - oneux: JonHY,
2013 -128 c.
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10.

JlaGopaTopHbIN TPAKTUKYM 110 XUMUYECKON KUHETUKE U
Katanuzy: yueoHoe nocobue / H. U. benas, A. B. benbiid,
JI. M. Ilponsko., T. b. Ilomumyk. — Honeuk: 'OY BIIO

«louHY», 2018. - 137 c.

/onoanumensnas numepamypa

11.

duznyeckas XUMHUA: yueOHOe ocoOHe, IIEKTPOHHOE
U3JJaHKe CeTeBOro pacrpocTpanenus / B.A. Ympuxun —
M.: «KKJAVY», «lo6pocseT», 2018.

ONEeKTPOHHBIN
pecypc

+
(Book on Lime)

12.

Le1po, JI. B. ®usnyeckas XuMus: XUMAYECKOE
paBHOBecHe [ DNEKTPOHHBIN pecypc] : yueOHo-
meToaudeckoe mocoowue / JI. B. Lpipo, C. 5.
AnekcannpoBa ; HarimoHanbHBIN HCCIIeI0OBATEIHCKUM
ToMcKkuli roCyJapCTBEHHBIN YHUBEPCUTET. - TOMCK:
Tomckuii rocyapcTBEHHbIN yHUBepcureT, 2012. -
OnexTpoHHble AaHHble (1 daiin).

ONEKTPOHHBIN
pecypc

13.

baxTuna, I'. 1. Kpatkuii kypc ¢pusznueckoit XumMmuun
[DnexTponHsIii pecypc]: yueOHO-MeTOIMYECKOe Tocoore
/ T. J1. bBaxtuna, XX. H. Mansrresa, I'. I1. J{yxaunun —
Boarorpan: Boarorpaackuit rocy1apCTBEHHbIN
TeXHu4Yecknid yauBepcutet. — 2016. — 252 c.
https://elibrary.ru/item.asp?id=28142979

DIIEKTPOHHBII
pecype

14,

Maunsnuesa, XK. H. [Ipaktukym no ¢puznyeckoil Xumun

ONEeKTPOHHBIN



https://elibrary.ru/item.asp?id=28142979

[DnexTponnsii pecypc]: yuebnoe mocooue / XK. H. pecypce
Maubiuesa, I'. I1. Qyxanun, I'. JI. baxtuna — Bonrorpan:
Bosrorpaackuii rocy1apcTBEHHbIA TEXHUYECKUM
yausepcuret. — 2016. — 308 c.
https://elibrary.ru/item.asp?id=27498343

15. | baxrtuna, I'. I. COOpHUK IpUMEPOB | 3324 1O
busndeckoit xumun [DNeKTpOHHBIN pecypc]: yueOHoe
nocobue / I'. 1. baxtuna, I'. 1. lyxanun, XK. H. ONEeKTPOHHBIN
Marneimesa — Boarorpan: Bonrorpanackuit pecypc
rOCyJapCTBEHHBIN TeXxHn4Yeckuil ynusepcutet. — 2016. —
136 c. https://elibrary.ru/item.asp?id=26291349

16. | llaunesa, E. FO. ®uznueckas xumus. JlabopaTopHsIii
NpakTUKyM [DaekTpoHHBIi pecypc]: YuebHoe mocobue /
E. 1O. lllauneBa. — Saarbrucken: LAP (I'epmanust). —
2015. — 121 c. pecype
https://elibrary.ru/item.asp?id=23669215

17. | Ilaynesa, E. 0. Xumuueckas TepMoguHaMUKa
[DnexTponnsiii pecypc]: YuebHoe mocodue /

E. IO. lllaunesa. — Saarbrucken: LAP Lambert
(Tepmarms). — 2014, — 117 c. pecype
https://elibrary.ru/item.asp?id=24168571

ONEeKTPOHHBIN

DNEeKTPOHHBIN

5. HH®OPMALUNOHHBIE PECYPCHI

1. ductaHuuoHHBIA Kypc: «XuUMHUYecKas TepMOIMHAMUKa» [DneKTpoHHBIA pecypc]. — Pexum
nocryma: https://mikhalchuk.moodlecloud.com/. — Ha3sanue ¢ sxpana.

2. Muxanbuyk B. M. Tepmoannammuueckoe, $pa30Boe U XUMHUYECKOE paBHOBECHE [DIEKTPOHHBIN
pecypc]: yueOHoe mnocobue / B. M. Muxampuyk. - PocrtoB-na-llony: W3zn-Bo IOxuoro
denepanbHOTrO YHUBEpcUTeTa, 2016. - snexkrponnsie nanueie (1 ¢aiin). Pasmep daiina: 2,5 MO6.
®opwmar: pdf.

PabGouas mporpamma paccMOTpeHa W MepeyTBEpKIeHa Ha 3acelaHuu Kadeapsl Gpuznueckon
XHMHUHU ¢ U3MEHEHUsIMHU (0€3 N3MEHEHUH ) Ha TO/I.
[TpoTtokom Ne OT « » 20 T.

3aBenyromuii kageapoit B.M. Muxanpuyk
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