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1. HEJIb 1 3AJTIAYH TUCHUTIJINHBI

[Iporpamma cocTaBieHa B  COOTBETCTBMM C  TpeOoBaHusiMH  DenepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTENBbHOIO CTaHIApTa BBHICIIET0 O0pa3oBaHMs — OakajlaBpuaT IO
HarpaBiieHus: NoAroToBku 18.03.01 Xumuueckan mexnonocus (PI'OC BO), pekomenganusMu
METOAMYECKOW KOMHCCHM W HAKOIUICHHOTO OIbITa MPENoJaBaHUs AUCHUILTUHBI Kadeapoid
Qusuueckou xumuu PXTY um. JI.1. Menneneesa. [Iporpamma paccuntana Ha U3y4eHHUE Kypca
B T€UEHHUE 2 CEMECTPOB.

Jucunmnnna «@u3uueckana Xumus» OTHOCUTCA K 00s3aTeNbHON YacTH JUCHUIUIMH
yuebHoro minana (51.0.10). [IporpaMma JUCHMTUIMHBI IPEIIIONIATaeT, YTO 00yYaIOMIHUecss UMEIOT
TEOPETUYECKYIO U MPAKTHUECKYIO MOATOTOBKY B 00JIACTH €CTECTBEHHBIX HAYK.

Henap aucuMNIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIIPABIIAIOIIMX XOJOM
XMMHYECKOTr0 MpoIlecca, MOKa3aTh 00JacTH MPUIOKEHHUS ATUX 3aKOHOB M HAYYHTh CTYJCHTA
IPaMOTHO IPUMEHATH UX NPU PELIEHMH KOHKPETHBIX TEOPETUYECKUX M MPAKTUUECKHUX 3a]ad,
MIOHSTh OCHOBHBIE KNHETUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHUUECKHX NIPOLIECCOB U POJIb
KaTajan3a A XUMUYECKON TEXHOJIOTUH.

3agauM JMCHMIUVIMHBI — TI0Ka3aTh 3Ha4YeHHE (PU3NYECKONH XMMHUHU KaK TEOPETHYECKON
OCHOBBI IPOIECCOB XUMHUECKOW TEXHOJIOTHHU; BBIPAOOTATh y CTYACHTOB HaBBIKM MPUMEHEHUS
MIOJIyYEHHBIX 3HAaHMM K MPEACKAa3aHUIO0 MPUHIUIMAIBHOM BO3MOYKHOCTH, HaIlpaBJICHHUS,
CKOPOCTM M KOHEUHOIO pe3yjbTaTa XUMHUYECKHX IIPOLIECCOB; JaThb IPEIACTABJICHUS O
COBPEMEHHBIX 3KCIIEPUMEHTAIBHBIX METOJaX HCCIeI0BaHUs (PU3NKO-XUMHUYECKUX MPOIIECCOB.

Hucuunnuna «@u3zuueckana xumuay npenoaaercs B 4oM u Som cemectpax. KoHTposb
yCIIEBAEMOCTH CTYAEHTOB BEJETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBON CHCTEME.

Pabouas mnporpamMma JUCIMIUIMHBI MOXET OBITh peajn30BaHa C NPUMEHEHHEM
AJIEKTPOHHBIX 00pPa30BaTENbHBIX TEXHOJOTHMH M JJIEKTPOHHOTO OOyYEHHUsS MOJHOCTHIO WIH
YaCTUYHO.



2. TPEBOBAHMS K PE3YJIBbTATAM OCBOEHUSA JUCIHUIIVINHDBI

Wzydyenne pucuuminuHbl «@u3zuyeckas Xumus» HANPABIEHO HA MpuoOpeTeHHE
CJIEIYIOIIUX KOMIETEHUUN U HHIUKATOPOB MX JOCTHKECHHUSL:
Ob6menpodeccroHalbHBIE KOMITIETEHIIUU ¥ HHIUKATOPHI UX JTOCTHKCHUS:

HaunmenoBaunue
Kon n HaumeHnoBaHue UHIMKaTOpa

KaTeropuu (rpymnnbl Kox u sanmenosaunne OIIK
pus (rpy ) A noctkenus OIK

OIIK
OIIK-1.3
3HaeT OCHOBHBIE 3aKOHBI 1 COOTHOILIEHUS
¢du3ngecKoi XUMUH (XUMHUECKON
TEPMOJMHAMUKH, DJICKTPOXUMHH, XUMAYESCKON
KHHETUKHU, OCHOBBI ()a30BBIX PAaBHOBECHUU U
MEPEXO0JIOB), CIOCOOBI UX MPUMEHEHUS IS
pEIICHUs] TEOPETUUYCCKHUX U MPUKIIATHBIX 3a/1a4,
OITK-1 POIb PU3NIECKON XUMHUU KaK TEOPETUIECKOTO
(hyHIaMeHTa COBPEMEHHOW XMMHUU U TPOIIECCOB
CnocoOeH n3yuaTsb, .
XUMHYECKOH TEXHOJIOTUH
aHAJIM3UPOBATh
POBATE, OIIK-1.7
HCIIOJIL30BAaTh MEXaHU3MBI
. YMeeT MpOrHO3MPOBATH BIHMSHUE Pa3TUYHBIX
XUMHYECKUX PEAKITHH,
(akTOpOB Ha XHMMHUYECKOE paBHOBECHE, Ha
MTPOUCXOISIIUX B
(dazoBoe paBHOBECcHE, Ha paBHOBECHE B
TEXHOJIOTHYECKUX MPOIECccax
EctecTBeHHO-HayUHAs pacTBOpax  JJIGKTPOJUTOB, HAa  TOTEHIHAI
Y OKPY’KaIoIeM MHPE,
MOJArOTOBKA 3JIEKTPOIOB u SJIC rajabBaHUYECKUX

OCHOBBIBAsSCh Ha 3HAHUAX O

JJIEMEHTOB, Ha HaNpaBJICHHE U CKOPOCTh

CTPOCHUU BEUIECTBA, MPUPOJIC N

. XUMHYECKUX peaxImii; COCTaBJIATh

XHUMHAYECKON CBSI3H U

N KHHETUYCCKHE YypPaBHEHUS ISl KUHETUYCCKHU

CBOMCTBAX pa3IMYHBIX .
MPOCTHIX peakiuii, KJIACCU(UIIMPOBATH

KJIACCOB 3JIEMEHTOB,

. SICKTPOABl M JJEKTPOXUMHUYECKUE  LCMH,

COCIUHEHHH, BEIIECTB U

IIOJIB30BaThCsa CHpaBO‘{HOﬁ HHTepaTypOﬁ 110
MaTcpuajioB

(U3NIECKON XUMUH.

OIIK-1.11

Bnameer HaBbIKaMH TIPOBEACHUS TUIOBBIX
(U3UKO-XUMHUYECKUX HCCIIEJOBAHUHN u
HaBBIKAMH pEICHHUS THUIOBBIX 3a/1a4 B 00NacTH
XUMHUYECKOU TEPMOJIUHAMUKH, (a3oBbIx
paBHOBeCHH u (ha3oBbIX NIEpPEXOJIOB,

SJICKTPOXUMMUH, XHUMHYCCKOM KUHETUKH.

B pe3ynbrare n3yueHus: AUCUUILIHHBI CTYICHT OakamaBprara JOKEH:
Suame:
— OCHOBHBIC 3aKOHBI (U3WYECKOW XHMHHU, B3aUMOCBSI3b (PU3UYECKHMX H XUMHUYECKUX
XapaKTePUCTHK TpoIlecca;
— TYTH ONPEIEICHHUS BAXKHEUIINX XapaKTEPUCTUK XUMHUYECKOTO paBHOBECHS (KOHCTAHTBI
paBHOBECHSI, PABHOBECHOT'O BBIXO/a MPOIYKTa, CTENICHHU MPEBPAICHUSI UCXOIHBIX BEIIECTB)
Y BIIVSTHUSI PA3TTUYHBIX (DAKTOPOB HA CMENICHNE XUMUYECKOTO PAaBHOBECHS;




TEPMOJIMHAMHYECKOE OMMCAHUE CBOWCTB MICANBHBIX U HEHJICAIbHBIX PACTBOPOB, MOIXO/IbI K
HaXOXKJCHUIO MapLUUAIBbHBIX MOJISPHBIX BETMYUH KOMIOHEHTOB PAacTBOpA.
TEOPHIO raIbBAHUYECKUX SIBICHHIA;
TEOPUH KHHETUKH, IyTH TEOPETHYECKOT'O pacyeTra CKOPOCTEH XMMHUUYECKUX peakiuid u
OrpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;
OCHOBHBIE YEpThl TOMOT€HHOIO M TeTepOreHHOI0 KaTaiu3a, TNPUYUHBI YCKOPEHUS
XMMHYECKOT0 Tpoliecca B MPUCYTCTBUU KaTaIN3aTOPA.

Ymeme:
NPUMEHATh TEOPETUYECKHE 3HAHUS M HKCIEPUMEHTANbHBIE METOABl HCCIIETOBAHUS
¢bu3nUecKoil XUMHUU NPU PELICHNH MPOo(ecCHOHANBHBIX 3a/1a4;
NPEeJCKa3bIBaTh U HAXOAUTh ONTHUMAJbHBIC YCIOBUS MPOBEACHUS XMMUYECKOTO Mpolecca ¢
LEJIBIO TIOTYYeHHSI MAaKCUMAJIbHO BO3MOXHOT'O BBIXOIa MHTEPECYIOIIETO MPOAYKTa;
INPUMEHATh TEOPETUYECKHE 3HAHUS M OKCICPUMEHTAIbHBIE METOABl HCCIIEIOBAHUS
¢u3nUecKoil XUMHM JIsi PEIICHUS BOIPOCOB, BO3HHUKAIOIIUX MPHU H3YyUYEHUH KHHETHKHU
XUMHUYECKUX PEAKIIUN;
NPOBOJUTH AHAJIM3 W KPUTHUYECKH OLIEHUBATH MOJyYECHHBIC SKCICPUMEHTAJbHBIC JaHHBIE,
00001m1aTh U JenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Bnaodemu:
KOMILJIEKCOM COBPEMEHHBIX TEOPETUYECKHUX METOAOB (PU3MUYECKOW XUMHH JUISl PELICHUs
KOHKPETHBIX UCCIIEIOBATEIbCKUX 3a/1a4;
HaBBIKAMU OIPE/CIICHUSI COCTOSIHMS paBHOBECHS M CAMOIPOHM3BOJIBHOIO HAMpaBICHUS
XMMHYECKOT0 MpOoILIecca;
3HAaHUSIMH OCHOBHBIX 3aKOHOB (DPM3MYECKOH XMMHUU JJISi COJEpXKATEeIbHOM HHTEpIpeTanuu
TEPMOJINHAMHUYECKUX PACUETOB;
METOZaMU ONpEAETCHUs TMOpSAIKAa U CKOPOCTH PEAKLMH, YCTAHOBJICHUS JHUMUTHUPYIOIIEH
CTaJuMU U MEXaHU3Ma U3y4aeMON XUMHUYECKON peaKIuu;
HaBBIKAMU  COCTAaBJICHUS TaJlbBAHWYECKHX DJEMEHTOB JUISl  LEJed  OmpeneieHus
TEPMOJIMHAMHUYECKUX XaPAKTEPUCTUK U KOHCTAHT PABHOBECHS UCCIIEyEMON PEeaKIIny;
3HAaHUSIMH OCHOBHBIX 3aKOHOB XHMHMYECKOW KHHETHKH, BIUSHHS pa3IM4YHBIX (PAKTOPOB
(TeMnepaTypbl, 1aBJICHUS, KAaTaIH3aTOpa) Ha CKOPOCTh XUMHUYECKOH PEaKIHH.



3. OFbEM JUCHUIJIMHBI U BUJbl YYEBHOH PABOTHI

Cemectp
. Bcero
Bun yueGHOM paboThI 4 5
3E |Axan. 4. 3E |Axazn 4| 3E Axap. 4.
OO0mast TpyA0eMKOCTh TUCIIUTUTHHBI 14 504 7 252 7 252
KonTakTHas padora — ayiuTopHbIe 534 192 2,67 96 2,67 96
3aHSAITHS:
Jlexuun 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (I113) 1,78 64 0,89 32 0,89 32
JlaGopatopusie padotsl (JIP) 1,78 - 0,89 32 0,89 32
CamocrosiTe1bHast padoTa 240 3,33 120 3,33 120
KonTakTHas camocrosTensHas pabota 6.66 - - -
CaMocCTOsATENbHOE N3yUEHUE PA3/IEIO0B 240 3,33 120 3,33 120
JTUCIATLTAHBI
Buabl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonTaktHas paboTa — mpoMexyTodHas 0.8 0.4 0.4
aTTeCTalus 2 1 1
[ToaroroBka k 3K3aMeHy 71,2 35,6 35,6
Bua uTOroBoro KOHTpoOJIA: IK3aMeH IK3aMeH
C
) Beero eMecTp
Bun yueGHOM paboThI 4 5
3E |Actp.u 3E |Actp.u 3E | Actp. u.
OOm1ast TPyA0EMKOCTh IUCIUILTNHBI 14 378 7 189 7 189
KonTakTHas padora — ayiuTopHbIe 534 144 2,67 7 2,67 7
3aHATHS:
Jlexuuun 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (113) 1,78 48 0,89 24 0,89 24
JlaGopatopusie padotsl (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHass paboTa 180 3,33 920 3,33 90
KonTakTHas camocrosTensHas paboTa - - -
6,06 3,33 3,33
CaMocCTOsATENbHOE N3yUEHUE PA3/IEIO0B 180 > 90 ) 90
JUCIIUTUTAHBI
Buasbl koHTpOJIA:
JIK3aMeH 2 54 1 27 1 27
KonTaktHas pabota — mpomexyTouHas 0.6 0.3 0.3
aTTeCcTalus 2 1 1
[ToaroroBka K 3K3aMeHy 53,4 26,7 26,7
Bua uTOroBoro KOHTpoOJIA: IK3aMeH IK3aMeH




4. COAEP KAHUE JUCIUITVINHbI

4.1. Pa3zgennl JMCHMIVIMHBI 1 BUABI 3aHATHNA

AxkazeM. 4acoB

Ne JIao. Cam.
Pa3nen AucHunIMHbI Jlex- | IIpak.
n/n Bcero pa6o- | pabo-
10101 3aH.
ThI Ta

P 1.X

L azzeJ UMHYecKast 92 18 18 P 48
TepMOJANHAMHUKA

1.1 | IlepBslii 3aKOH TEPMOAMHAMUKHI 32 6 6 4 16

1.2 | Bropoii 3akOH TEpMOAMHAMUKH 28 6 6 - 16

1.3 | XumMnueckoe paBHOBECHE 32 6 6 4 16
P 2.0

. azzeJ a30Bble paBHOBeCHS B 44 4 4 p 30
O/THOKOMIIOHEHTHBIX CHCTeMax
da3oBble epexoanb! U (hazoBas

2.1 | amarpaMma COCTOSIHUS JIs 19 2 2 - 15
OJTHOKOMIIOHEHTHBIX CHCTEM

9 Onpe;[ereHHe TEPMOJANHAMHYECKUX 25 P P 5 /5
¢yHkuuit mpouecca (a3oBoro nepexoaa
Pazgen 3. Tepmoanna ecKasi Teo

3. e PMOIUHAMUYECKAS] TEOPUS 40 6 6 6 22
PacTBOpoOB

31 OCHOBBI TEPMOJITUHAMUKH PACTBOPOB. 10 P P ] 5
[TapumanbHbie MOJIBHBIC BETUUNHBI

39 TepmoannaMuveckoe onrcanue 10 P P ] 5
ujeaIbHBIX U HEUCATIbHBIX PACTBOPOB
KonnuratusHble cBOiCTBa pa30aBIeHHBIX

3.3 | pacTBOpOB HEJIETYYUX BEILIECTB B 20 2 2 6 10
JIETy4eM pacTBOpHUTEE
Pazgen 4. @a3oBble paBHOBEC

4. el BbIE pABHOBECHA B 40 4 4 12 20
MHOTOKOMIIOHEHTHBIX CHCTEMax
PaBHOBECHE «GKMAKHI pacTBOD -

4.1 | HachIILEHHBIN Tap» B ABYXKOMIIOHEHTHBIX 20 2 2 6 10
cucreMax

49 PaBHOBecHE «KHIKOCTb-TBEPOE» B 20 P P 5 10
JIBYXKOMITOHEHTHBIX CUCTEMaX

5. | Pazgea 5. PacTBOpBI 3JIEKTPOJIMTOB 56 8 8 10 30

59 PacTBOpPBI 3JIEKTPOIUTOB B CTATUYECKUX 27 4 4 ] 14
YCIIOBHSAX

53 PacTBOpPBI 2JIEKTPOJINTOB B AMHAMUYECKUX 34 4 4 10 16
YCIIOBHSAX
Pa3pnen 6. DiekTpoxumMmnyecKue

6. 56 8 6 12 30
CHCTeMBbI (Lenu)

6.1 | DAC u 31eKTpOoIHbIE TOTEHIIHAIIBI 28 4 3 6 15

6.2 | 'anpBaHMUYECKHUE IJIEMEHTHI 28 4 3 6 15

7. Pa3nen 7. XuMmnueckas KHHETHKA 76 14 16 6 40




7.1 | ®opMmanbHasi KHHETHKA 32 6 10 6 10
7.2 | Teopun XUMHYECKOM KUHETUKH 22 4 3 - 15
7.3 | ®OTOXMMHUYECKUE U LIETIHBIE pEAKLIUU 22 4 3 - 15
8. | Paspgea 8. Karaims 28 2 2 4 20
UToro 432 64 64 64 240
JK3aMeH 72
UToro 504




4.2. Conep:xaHue pa3iei0B IMCUUILIHHBI
4cemecTp
Paznen 1. XumMnueckasi TepMOIMHAMHKA

1.1. IlepBblii 3aKOH TEpMOJAUHAMUKI

TepMoaMHAMHUUYECKHE CUCTEMBI M TEPMOJMHAMHYECKHE IapaMeTpbl. DKCTEHCUBHBIE U
MHTCHCHUBHBIE CBOMCTBAa CHUCTeMBl. TepMoaumHamuyeckui mnpouecc. DyHKIUU COCTOSHUS H
¢byHKIMU mporiecca. BHyTpeHHsIsI SJHEpPTusl U SHTAIBIUS, UX CBOicTBa. Termora n pabora Kak
¢dopmbl mepemaun sHepruu. Paborta pacmupenus raza u nosnesHas pabora. DopMynupoBKH
NIEPBOTO Hayajla TEPMOJMHAMUKU. B3auMOCBSA3b TEIUIOTHI, pabOThl M M3MEHEHUs] BHYTpEHHEH
SHEPIUU B U30XOPHOM, M300apHOM M M30TEPMUYECKOM Mporeccax. TernnoéMKoCTh BelecTBa —
U30XOpHas WM u300apHasi, MOJsApHas, ynaenbHas. TemnoéMKOCTh UACaJbHBIX TIa30B,
B3aUMOCBA3b MOJISIpHBIX TerioéMmkocTedl Cp u Cv uneanbHOro rasa. TemnoéMKOCTh TBEpPIbIX
BEIIECTB U JKUAKOCTEH. 3aBUCHMOCTh MOJSIPHOW M300apHON TEIUIOEMKOCTH BEIIECTBA OT
TeMIepaTypbl, SMIMPUYECKUE YPaBHEHHUS (CTENEHHbIE Psbl), UX TPUMEHHUMOCTb. 3aKOH KyOOB
He6as, npaBuino drononra u Iltu. Cpenusisi n3o6apHas TEMIOEMKOCTh BEIIECTBA B WHTEpBAie
TeMieparyp. TemneparypHas 3aBUCUMOCTb IpupaiieHus sHTansnuu Bemectsa (Hr — Ho) npu
MOCTOSIHHOM JaBJICHMM C Yy4€ToM (pa30BbIX mepexonoB. TemnoBoil 3p¢heKT XUMHUYECKOTro
nporiecca. OcHOBHOe cTaHAapTHoe cocTosHue. CTaHOapTHBIE SHTANBIUK OOpa30BaHUS H
cropanust BemiecTB. [IpuMenenue 3akoHa ['ecca uis BBIYMCICHHA TEIJIOBBIX 3(ddexToB
XUMHAYECKHX M (U3UKO-XUMHUYECKHX IporeccoB. CBsA3b TEIIOBBIX 3()()EKTOB MpU MOCTOSHHOM
o0beMe M TpH TMOCTOSHHOM JaBJICHHUU. 3aBHCHMOCTh TeIUIOoBoro »3¢ddexra peakmuu oT
Temnepatypbl. BwiBom u ananu3 ypaBHenus Kupxroda B muddepennumanbHoit  dopme.
WuterpupoBanue ypasueHust Kupxroda.

1.2. Bropoii 3aKOH TEpPMOAMHAMUKH.

CaMomnpou3BONIbHBIE W HECaMOINPOU3BOJIbHBIE, OOpaTuMble ¥  HEOOpaTUMBIE,
paBHOBECHBbIE (KBAa3HCTATHUECKHME) U HEPABHOBECHBIE Ipolecchl. PaboTa paBHOBECHOTO H
HEPABHOBECHOTO IporieccoB. POpMyIMPOBKH BTOPOr0 Hadyajla TEPMOAMHAMUKH. DHTPOIHUS Kak
KPUTEpUN HAIPABICHHOCTU CaMOIIPOU3BOJIBHBIX IIPOLIECCOB U PAaBHOBECHS B HM30JIMPOBAHHBIX
CHUCTEMax. 3aBUCHUMOCTb SHTPONMHM BELIECTBA OT IMApaMETPOB COCTOSHUSA (TeMIlepaTypsl,
naBneHus, oobema). Pacdyer M3MEHEHHs PHTPONUHM B Pa3IMYHBIX MpPOIEcCax, CBA3AHHBIX C
U3MEHEHUEM COCTOSIHUS MICAIBHOIO ras3a, a TaKKe YMUCTBIX TBEPABIX WIM KUIKUX BEILECTB.
N3meHeHne 3HTpONMU B IPOLECCE CMEIICHMs HJEalbHBIX Ta30B. V3MeHeHue >HTpOnuu INpHU
¢dazoBbix mepexonax. TemnmoBas Teopema HepHcra, mnocrtynar Ilnmanka (Tperbe Haudaio
TepMoauHamMuku). CraTUcTHUYecKas MHTEpHpeTanuss BTOPOrO Hadaja TEPMOAMHAMUKH,
ypaBHeHue bonbivana-Ilnanka. Berancnenne aOcomoTHOW SHTpONMM BemiecTBa. Pacuer
M3MEHEHMS SHTPONHUH B XUMHUECKUX PEAKLUAX MPHU Pa3IUYHbIX TeMieparypax. O0beJUHEHHOE
ypaBHenue | u Il 3akoHOB TepMmoanHamMuKu. DHeprus l'enbmrornbiia M sHeprus ['ubOca kak
KpDUTEpUU  HAIPABICHHOCTH  IPOLIECCOB U  PABHOBECHS B  3AKPBITBIX  CHUCTEMaX.
XapakrepucTuueckue (QyHKUMH. 3aBUCUMOCTh SHepruu lenbpmroibiia M sHepruu ['mbOca ot
napaMeTpoB COCTOSHUSA. TemmeparypHasi 3aBHCHMOCTh dHepruu ['m60ca BemiecTBa ¢ y4éToMm
¢dazoBeix mepexonoB. Pom ¢azoBoro mepexoma (mepBbIii, BTOpoil). YpaBHeHus [ubbca-
I'enpmromnbia. Pacuer uaMeHeHnii ctangapTHbIX sHepruit ['m06ca u ['enpMronbiia B XUuMHUECKUX
peakuusax Mpyu pa3IndHbIX TEMIIEPATypaXx.



CucreMsl NEPpEMCHHOTO COCTaBa. XUMHUYECKUMN nOoTCHIHAJI KOMIIOHCHTA CHCTCMBI.
3aBHCHMOCTh XUMHUYECKOIO MoTeHIMaJla OT AABJICHUA U TCMIICPATYPHI. VYcnoBus paBHOBECUSA U
CaMOIIPOU3BOJILHOTO ITPOTCKAHUA IMMPOLECCa B CUCTCMAX IICPEMCHHOI'O COCTaBa.

1.3. XuMuueckoe paBHOBECHE.

MarepuanbHblii OanaHC XWMHYECKOH peakiMM, CTENeHb MPEBPALICHUS, XUMHYECKas
NepeMeHHas. YpaBHEHHE M30TEPMbl XHMMHUYECKOH peakuuu (m3orepmbl Bant-T'odda).
XHWMHUYECKOE CpPOACTBO. AHaINW3 YpaBHEHUS HW30TEPMbl JJIs ONPEICIICHUS HallpaBJICHUS
CaMOIIPOU3BOJIBHOIO  IPOTEKAaHHU  XUMUYECKOM  PEakUMH OT  JAaHHOIO  MCXOJHOIO
(HEpaBHOBECHOT0) COCTOsIHUA. TepMoAMHaMHUYEeCKas KOHCTAaHTa XMMUYECKOTO paBHOBECUS U
AMITUPUYECKUE KOHCTaHThI XuMuueckoro paHoBecus (Kx, Ke, Ky, Kp), ypaBHEeHUs uX cBsI3U A
peakuuu B HACaIbHOW ra3oBoi cMecu. KoOHCTaHTBI paBHOBECHsI JUIsl TOMOIEHHBIX H
IeTEpOreHHBIX PEaKLMH, MACaIbHBIX U HEUACAIBHBIX PEAKIMOHHBIX CHCTEM (HAa IIpPUMEpax).
CMmenieHre XUMUYECKOTO paBHOBECHUSl Mpu m3MeHeHun odOmiero nasieHus (T = const) u mpu
nobasneHnu B cucreMmy uneprtHoro rasa (T = const, P = const).

BnusiHue TeMnepaTypsl Ha KOHCTaHTY XUMHUYECKOTO PAaBHOBECHS, YPaBHEHUS N300apbl U
M30XOpBhl XUMUYECKON peakuuu. BriBoj, aHAMU3 M MHTErpUPOBaHME HAa3BaHHBIX YPaBHEHUH Ha
npuUMepe ypaBHEHUs n300apbl. PacueT cpeiHero u HCTHHHOTO TEIJIOBOTO 3PQeKTa XUMHUUECKUX
peakiuii M3 3aBUCHUMOCTH TEPMOJWHAMHYECKOW KOHCTAHTHI PaBHOBECHS OT TEMIIEPaTyphI.
Pacuer KOHCTaHT paBHOBECHS XUMHUYECKUX PEAKIHMA M3 CTaHAAPTHBIX TEPMOJAMHAMHYECKUX
¢byHKUMH BemecTB. Bbluncienne KOHCTaHT paBHOBECHSI XUMUYECKUX PEAKIMi MO CIPAaBOYHBIM
JAHHBIM O KOHCTAHTaX PaBHOBECHS PEAaKIMK 00pa30BaHMs COCTUHEHUN U3 MPOCTHIX BEIECTB.

Pasznen 2. ®a3oBbIe PaBHOBECHSA B OTHOKOMIOHCHTHBIX CHCTEMaXx

2.1. ®a3oBbIe nepexoabl 1 (1)33OB3.$I AuarpaMma COCTOSIHUA NI OJHOKOMITIOHCHTHBIX CUCTEM

da3a, KOMIIOHEHT, YUCJIO cTemeHel cBoOoawl. IlpaBumo ¢a3z ['mbGb6ca. [Ipumenenue
npaBuia (a3 ['mO6ca s aHanmu3a (a3oBBIX PABHOBECHH B OJHOKOMITIOHEHTHBIX CHUCTEMax.
JluarpamMmma COCTOSIHUSI OJIHOKOMITOHEHTHOM CHCTEMBbI, €€ (a30Bble MOJs, JUHUM M TPOWHBIE
TOYKH, BBIPAXKAIOIINE COOTBETCTBEHHO OJHOGAa3zHOe, AByxda3zHoe U Tpex(da3sHOe PaBHOBECHS.
Hacelmennsiii map, TemMreparypHasi 3aBUCMMOCTb JIaBJICHUSI HachIeHHOro napa. Kpurndeckas
TOYKa, KPUTUYECKOE COCTOSHUE BEILECTBa, €ro 0coOeHHOCTH. BbIBOm M aHamu3 ypaBHEHHA
Knaneiipona. 3aBUCHMOCTh TeMIEpaTyphl IJIABJICHHUS OT BHEIIHETO JaBJICHHs, HHTETPUPOBaHHE
ypaBHeHus Kiamneiipona [uist paBHOBecHsI TBEPIOE TEJO - KUAKOCTb. PaBHOBecHs C Ta3oBOi
¢azoii, ypaBHenue Kuaneiipona-Kmnaysuyca, BBIBOA W HWHTETPUPOBAHUE YpaBHEHUS IS
ONMUCAHMA JUHUHA MCIApeHuss U CyOiuMMaiuu, WCHojb3yeMble nomyineHus. OmpeneneHue
KOOPJHMHAT TPOMHOU TOYKHU.

2.2. OnpeneneHue TepMoIMHAMUYECKUX (PYHKIMH Tporiecca (pa3oBoro nepexoaa

[Ipumenenne  ypaBHenust  Knanelipona-Knaysumyca  uig  pacuera  HM3MEHEHHS
TEPMOJMHAMHYECKUX (YHKUMH 1pu (a30BBIX NpPEeBpalleHUAX. B3auMOCBs3b SHTAIBIHMA
IUIABJICHNUS, UCTIAPEHUS U BO3TOHKU B TPOMHOM TOUKE. DMIUpUUECKOe IpaBuwio TpyToHa.

Pa3pnen 3. TepmoannamMmu4veckasi TeOpusi paCTBOPOB
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3.1. OcHOBBI TEpMOJUHAMUKHU pacTBOPOB. IlaprinanbHbie MOJIBHBIE BETUYHHbI

Knaccudukanuu pactopos. Ilapumanbable MOJsIpHBIE BETHUMHBL. YpaBHeHHs | n60ca-
Jrorema (BbIBOA M aHaiu3). MeTOAB! ONMpeAeICHUs MapUUaIbHbIX MOJIIPHBIX BEUYUH (METOX
KacaTeNbHBIX W METOA OTpe3KoB). OTHOCHUTENbHBIE NapIUaIbHBIE MOJSIPHBIC BEIUYHUHBI
(mapumanbHble MOJIIpHBIE (PyHKIMH cMemieHus ). TepmoaguHaMuiyeckue GyHKIIMNA CMEIICHHUS.

3.2. TepMoauHaAMHUECKOE ONMCAHUE UI€ATbHBIX U HEUJECAIBHBIX PACTBOPOB

WneanbHble  (COBEpLIEHHBIE) pacTBOPbl. XMMHMUYECKHH IOTEHLHANl KOMIIOHEHTA
UeaIbHOTO pacTBOpa. TepMoauHaMu4yeckre (YHKIHUU CMEIICHUS Ul MICAIbHBIX PACTBOPOB.
PaBHoBecue "uaeanbHbIN pacTBOp-map”, 3akoH Payns, rpaduueckas MHTEpHpeTanys 3aKOHA
Paynsa. IlpenenbHo pa30aBieHHbIE pacTBOPHI, 3aKOH [eHpu. YpaBHEHHE XUMHUYECKOTO
MOTEHLIMajga JJs pPacTBOPUTENS M PacTBOPEHHOTO BemlecTBa. HewupeanbHble (peasibHBIE)
PacTBOpBI, MOJOKUTEIbHBIE U OTPULIATENILHBIE OTKIOHEHUS OT UACAIBHOCTH (OT 3aKoHa Pays).
CrangapTHbIe COCTOSHUSA KOMIIOHEHTOB pacTBopa. CHMMETpUYHAsl U HECUMMETPUYHAs! CUCTEMBI
cpaBHeHMs. PacueT akTMBHOCTEW M pallMOHAIBHBIX KO3()(UIIMEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepmoauHamuueckue (YHKIMM CMEIICHUS Ui HEWACAIbHBIX PAaCTBOPOB.
3aBUCUMOCTh AKTUBHOCTH M KO3((UIMEHTAa aKTUBHOCTH KOMIIOHEHTa OT TEeMIIepaTypbl H
JaBJICHHUS.

3.3. KonnuratuBHble CBOWCTBA paz0aBIEHHBIX PAaCTBOPOB HEJIETYYHMX BELIECTB B JIETy4eM
pacTBoOpUTEIIE

KonnuratuBHble cBoiicTBa pa30aBICHHBIX PAacCTBOPOB HEJETYYHMX BELIECTB B JIETYYHX
paCTBopI/ITeJI}IX (HOHI/I)KGHI/IG JAaBJICHUSI HACBIIIICHHOI'O napa paCTBOpI/ITCJISI Haa paCTBOpOM 110
CpaBHCHI/IIO C 4YHUCTBIM paCTBOpI/ITCJIeM, ITOBBIIIICHUC TGMHCpaTypI:I HayaJla KUIICHUA U
MOHWKEHUE TEeMIEepaTypbl Hauyaja OTBEpPJEBAHMS PACTBOPOB, OCMOTHUYECKOE JABJICHHE).
D0yITHOCKONMYECKass M KPHUOCKOIMYECKash KOHCTAHThI pacTBOpUTENsA. BbIBOA ypaBHEHHS,
CBA3BIBAIOLIEIO IMOHMKECHUE TEMIEPATyphbl Hayajaa OTBEPACBAaHUA C KOHLEHTpaLUed pacTBoOpa.
Ocmoc, ocMOTHYECKOE JaBJIeHHe, 00paTHBIM ocMoc. Mcnonp30BaHNEe KOJUTMTATHBHBIX CBOHCTB
JJIsL OHpCI[CJIeHI/IH MOHHpHOfI MacCChl, CTCIICHU JUCCOoOMallMM MHJIHM CTCIICHM acColualuu
PacTBOPEHHOTO BEIIECTBA.

Pasnen 4. ®a3oBbie paBHOBeCHS] B MHOTOKOMIIOHEHTHBIX CHCTeMax
4.1. PaBHOBeCHE «OKMJKUH PAacTBOP - HACBHILIEHHBIN IIap» B IBYXKOMIIOHEHTHBIX CUCTEMAX.

JlnarpamMmbl  «J1aBJIEHUE-COCTaB», «TEMIIEpaTypa-coCTaBy», «COCTaB  I1apa-COCTaB
KHUIKOCTW» Il MICATBbHBIX W HEWACAIbHBIX pacTBOpoB. IIpuMenenwe mnpaBwia ¢a3 K
UCCIIeIOBAaHUIO AuarpaMM. 3akoHbl [ 'mub0ca-KoHoBanoBa. A3zeoTpomusi, TEpMOAWHAMHYECKOE
yCIIOBUE TOUKM a3eoTpona. IIpaBuno pbruara. DU3MKO-XUMUYECKHUE OCHOBBI pa3ieiieHUs
KHUJIKAX CMECe MeToJJaMU MEPEroHK! M peKTH(PUKALINN.

4.2. PaBHOBECHE OKHJKOCTH-TBEPA0E» B IBYXKOMIIOHEHTHBIX CHUCTEMAX.

Tepmuueckuil aHanu3, KpPUBBIE OXJIAXKICHHs, IIOCTPOCHHUE AMArpaMMBbl IUIABKOCTU I10
KpUBBIM oxJlaxaeHud. CucTeMbl € OrpaHMYEHHOM W HEOTPAaHUYEHHOW PACTBOPUMOCTHIO
KOMIIOHEHTOB B TBepIOM cocTossHMH. V3omopdusm. Tumbl TBepIbIX pacTBOpOB. JlnarpaMMel
IUTABKOCTH HW30MOP(HO KPHUCTATU3YIOIMXCA BEIIECTB. JlMarpaMMmbl IUIABKOCTH CHCTEM C

11



OrpaHUYEHHON PACTBOPUMOCTBIO B TBEPAOM COCTOSHHUHU. DBTEKTHUECKOE M MEPUTEKTUYECKOE
paBHOBecusi. OmpezneneHue COCTaBa IBTEKTHYECKOW JKUAKOCTH IMOCTPOSCHHEM TPEYroJbHHUKA
Tammana. [Ipumenenue npasuia a3 ['n66ca k uccaenoBanuio (Ha3oBbIX paBHOBECHIA.

S cemecTp
Paspnen S. PacTBopBI 2JIEKTPOIUTOB
5.1 PacTBOpBI 2JIEKTPOJINTOB B CTATUYECKUX YCIOBUAX

TepMoAMHAMUUYECKOE ONMCAHHE CBOMCTB PAacTBOPOB 3JIEKTPOJUTOB. AKTUBHOCTH H
KO3(QQHUIHUEHTHl aKTUBHOCTU JJIEKTPOJIUTa M HOHOB B pacTBOpe, CpEIHUE HOHHBIC
KO3 PHUIHEHTH aKTUBHOCTH. CBSA3b aKTUBHOCTH JICKTPOJIUTA CO CPEIHEH HOHHOM aKTHBHOCTBIO
U KOHLEHTpauuen snekrponura. MonHasg cuna pactBopa. IIpaBuiio nonHoi cuisl. OCHOBHBIE
MOJIOKEHHUS  DJIEKTPOCTATHUECKOW  TEOPUM  CHIIBHBIX  3JEKTpoauToB  [leOasi- Xrokkers.
IIpenenvubiii 3akoH [leOasi-XroKkemns,, BTOPOE U TpeThe MPHUONMKEHUS TEOpUH, Tpaduueckoe
MIPEACTABICHUE 3TUX 3aBUCUMOCTEM.

5.2 PacTBOpBI 2JIEKTPOJIUTOB B IMHAMUYECKUX YCIOBUAX

[IpoBonuuku snexrpudeckoro Toka I u Il pona, MOHHAs U 3IEKTPOHHAS ITPOBOIUMOCTb.
VYaenpHas, MOJSIpHAs M 3KBHUBAJIEHTHAsI AJIEKTPUUYECKUE MPOBOAMMOCTH, B3aMMOCBSA3b MEXAY
HUMH. 3aBUCUMOCTb YAEIBbHON U MOJISIPHOM RJIEKTPUYECKONW MPOBOJUMOCTEN OT KOHLIEHTPALUH,
TeMIepaTypbl U NpHUPOIbl pacTBopuTes. CKOPOCTh M MOABMXKHOCTH (20CONIOTHAsE CKOPOCTb
JBUKEHHUS) MOHOB. 3aKOH HE3aBUCUMOTO ABMXKEHUsI MOHOB (3akoH Konbpayma). [Ipenenbhbie
MOJISIPHBIE 3JIEKTPOIIPOBOJHOCTH HMOHOB. OcTaeTHBIH MEXaHU3M IlepeHOoca JIIEKTPUYECTBA
HMOHAMM THAPOKCOHUS U ruapokcuia. Yucna nepeHoca HOHOB. DJIEKTPONPOBOIHOCTh PAaCTBOPOB
CWJIBHBIX AJIEKTPOJINTOB, YpaBHEHHE KOpHS KBaapaTHOro (ypaBHeHue Konbpayma). [lpumenenue
TEOPUH CHIIBHBIX JIEKTPOJIUTOB JJIsI OOBSICHEHUS AJIEKTPO(OPETHUECKOTO M PETaKCALMOHHOTO
3G (}HEeKTOB CHIKEHHUS DIIEKTPONPOBOJHOCTU. BnusiHME TmoNel BBICOKOW HAMpPsDKEHHOCTH U
BBICOKOM YacTOThl IIEPEMEHHOI0 TOKAa Ha JJIEKTPOIPOBOAHOCTH pacTBOPOB. Meroauku
U3MEPEHUS AIEKTPONPOBOIHOCTH. KOHAYKTOMETpUUECKOE OINPENEIECHUE CTENIEHN U KOHCTaHTHI
TUCCOIMAIIMN CJIA0BIX DJIGKTPOJIMTOB, TEIJIOTHI, SHTPONMU W HHepruu [ubbca mpoiecca
JUCCOLMALUU, PACTBOPUMOCTH MAJIOPACTBOPUMBIX COCIMHEHUM.

Pa3znen 6. DaekTpoxumMmuyeckue cuCTeMbl (1ern)
6.1 D/1C u snexTpoaHbIE TOTEHIUABI

DIEKTPOXUMUYECKHE CUCTEMBI (1ienn). Bo3HMKHOBEHHE CKauka MOTEHIMAlla Ha TpaHule
paznena mpoBogHukoB | u Il poma. J[BOMHOW 3ieKTpUYECKUN CIOM. DIEKTPOXUMUUYECKHI
MOTEHIINAJ, TajJbBaHU-OoTeHIMaa. OOpaTUMbIe AJIEKTPOABI U OOpAaTHUMBbIE AJIEKTPOXMMUYECKHE
nenu  (UIEMEHTHI). OJIEKTPOJABMIKYIAs CHJIA TajdbBaHUYECKOI'O 3JIEMEHTA, YCIOBHBIN
AJIEKTPOJIHbIN TOTeHIMan (MmoTeHuan B BojgopoaHou mikane). Cesazp OJIC rampBaHMuecKou
LENU C MIEKTPOAHbIMM NoTeHuuanamu. [lpaBmio 3HakoB D/IC M 3JIEKTPOAHBIX NOTEHIUAJIOB.
TepMmoauHaMuueckas TeOpys raJIbBAaHUYECKUX sABJICHUNM. BbiBoa 1 aHanu3 ypaBHeHus HepHcera,
BbIpakarouiero 3aBucumocts JJIC rajapbBaHMYECKOIO 3JIEMEHTa OT aKTMBHOCTEH KOMIIOHEHTOB
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ANIEKTPOAHON peakuuu. YpaBHeHue [nOO6ca-I'enbMrosnbpia JUist 3JIEKTPOXUMHUECKUX CHCTEM.
3aBucumocts DJIC ranbBaHUYECKOro 3j1eMeHTa OoT TemnepaTypsl. Knaccupukaius 3nekTpooB:
AJIEKTPO/IBI IEPBOTO U BTOPOI'O POAA, Fa30BbIE, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE. Y paBHEHHE
Hepncra 11 noteHnnana 3J€KTpoJ0B BCEX BUIOB.

6.2. 'anpbBaHMYECKUE DIIEMEHTEI

Turnbl ranbBaHUYECKUX AIIEMEHTOB: XUMUYECKHE, KOHIICHTPALMOHHBIE, C IEpEeHOCOM, 0e3
nepenoca. Jnddy3noHHblii MOTEHIINAN, MEXaHU3M BO3HHUKHOBEHHUS M METO/bI €r0 YCTpaHCHHS
(cBemeHHMs K MHMHMManpHOM BenumuuHe). Metoguka wusmepenuss OJIC U 3JI€KTPOIHBIX
MIOTEHIIAAJIOB. IIpuMeHeHHEe MOTEHUMOMETPUN Ul ONPENEIECHUS TEPMOJMHAMHYECKHX
XapaKTePUCTHUK XUMHUYECKMX PpEaKIMH, NPOTEKAIOUIMX B TraJlbBaHUYECKON ILENH, KOHCTAHT
XMMHUYECKOTO PABHOBECHS, aKTUBHOCTEH M KOI()(PUIMEHTOB aKTUBHOCTH S3JIEKTpoauTOB, pH
pacTBOpPOB, IPOU3BEACHHUS PACTBOPUMOCTH MAJIOPACTBOPUMBIX COEAMHEHUN. XHUMHUYECKUE
HCTOYHUKH TOKA.

Pa3zgen 7. XumMnueckass KHHETHKA
7.1. ®opMasbHas KHHETHKA

TepMoanHaMHuueckass BO3MOXHOCTb IpoIlecca M €ro IpakTH4ecKas (KMHETHYeCcKasl)
ocymecTBUMOCTb. [Ipeamer u 3aiaun XumMuuecko KMHeTUKU. OCHOBHBIE TIOHATHS (POpMaTbHON
KUHETHKH: CKOPOCTh XUMHYECKOW PEaKLMH, MOJIEKYJISIPHOCTb, YACTHBIA M OOIIMI MOPSAIOK.
OCHOBHOH MOCTYJAaT XUMHYECKONW KHHETHKH, KMHETHMUECKOE YPAaBHEHUE CKOPOCTH PEaKILHH.
KoHcTaHTa CKOpOCTM XMMHUYECKOW peaklid, Pa3MEpPHOCTb KOHCTAHTBI CKOPOCTH. MeTomabl
omnpeneseHus CKOpocTel xumuyeckux peakuuil. IIpoctbie (3neMeHTapHbIE) U CIOXKHbBIE
peakimu. KuHetnka mpocTeix U (OPMaIbHO MPOCTHIX OJHOCTOPOHHUX T'OMOTEHHBIX pPEaKIUil.
Peakiiun nepBoro, BTOporo M TpeThero nopsaakoB. Juddepennmansyas 1 HHTErpanbHas (OpMBI
KMHETUYECKUX YpPaBHEHM, KMHETHYECKHE KpuBble. JIMHEWHOE IpencTaBiIeHHE KUHETHYECKHX
KpPUBBIX AJI pEaKkUMi pa3iuuHbIX HOpsakoB. Bpems momynpespamieHus. Peaknuu HyneBoro
nopsimka. Meron wu30bITKa (M3omsaiuu) OcCTBaibla ONPENEICHUS YaCTHBIX MOPSIKOB TIO
COOTBETCTBYIOLIEMY peareHty. uddepeHunanbuple 1 UHTETpalbHbIE METOIBI ONpPE/eICHUs
Nopsiika peakuuu. PasznuunMe KOHLEHTPALlMOHHOTO M BpPEMEHHOro nopsaakoB. CroxHble
peakiuu. [IpyHIMD HE3aBUCHUMOTO MPOTEKAHHWs AJIEMEHTApHBIX peakiuil. OOpartumbie u
napajiesibHble peakuuu mepBoro mnopsaka. Juddepenunanbueie ypaBHEHHS, ONMUCHIBAIOIINE
CKOPOCTH J3TUX peaklUui, MX HUHTerpupoBaHue. KuHeTnueckue KpuBble ISl KaXKJIOro U3
pearupyromux  BemiectB.  IlocnepoBarenbHble  peakuumun  1-ro mopsaaka.  Cucrtema
muddepeHIMaNbHbIX ypaBHEHUH, OIMUCHIBAIOIIMX KHUHETHUKY IIOCJIEOBATEIbHBIX pPEaKIuil.
Kunernyeckue ypaBHEHMs M KMHETHMUECKHE KPHMBBIE IJIsl BCEX YYaCTHHMKOB peakuuu. Bpems
JOCTHMKEHMSI MaKCUMaJbHOM KOHLEHTPALMM IPOMEXYTOUYHOTO BEIIECTBA. 3aBUCUMOCTH
MAaKCUMaJIbHOM KOHLEHTPALMU IIPOMEKYTOYHOI'O BEIIECTBA OT COOTHOLICHUS KOHCTaHT
CKOPOCTEH OTAEJIBHBIX CTaJUN IOCIIE0BATEIbHON peakuyu. [IpuHINI TMMUTUPYIOIIEH CTaguu
[IOCJIEIOBATEIIbHOM ~ XMMMYECKOM  peaKLuu. CrauuoHapHbBIi  PEXHUM  IPOTEKAHUS
MOCNIEOBATEIbHBIX  peakuuid. MeToa  KBa3WUCTAI[MOHAPHBIX  KOHIIEHTpAlWi, 00IacTh
npUMEHeHHs. BiusiHMe TemmepaTrypbl Ha CKOPOCTb XUMHUYECKOW peakIMH, NpUOIMKEHHOE
npasuio Baut-I'opda. YpaBuenue Appennyca B auddepeHnnanbHoi 1 HHTErpalibHON (opMe.
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OddexTuBHAS IHEPrUs AKTUBAIMU M TMPEAIKCIOHCHIIMATBHBIA MHOMKHUTENb, METOJbI HX
ONPEACIICHUS U3 IKCIIEPUMEHTAIIBHBIX JAHHBIX.

7.2. Teopun XUMHUYECKON KHHETUKHU

Teopuss axtuBHbIX (OuHapHBIX) coynapeHuil (TAC). CkopocTe peakiuu Kak YHCIO
CTOJIKHOBEHHH aKTHBHBIX MOJIEKYJ B €IUHHILY BpeMeHH. KoHCTaHTa CKOPOCTH OMMOJIEKYIISIpHON
peakuuu. dOusnueckuii CMbICI NPEIIKCIIOHEHIIMAIBHOTO MHOXKMTENS M 3HEPTUM aKTHBALUU B
paMKax TEOpHM aKTUBHBIX coynapeHuil. Ctepuueckuil ¢pakTop, HEOOXOIMMOCTb €0 BBEICHHS B
KMHETUYECKOE YPAaBHEHHE peakuu. JJOCTOMHCTBA M HEIOCTATKH TEOPUU AKTUBHBIX COYJIapEHUM.
MexaHu3M MOHOMOJIEKYJISIDHBIX Ta30BbIX peakuuil B pamkax TAC, cxema Jlunaemana.
HcronkoBaHue NpPUYMH HM3MEHEHMsI NOPSAKA MOHOMOJIEKYJSPHONM peakUuu NP W3MEHEHUU
JaBJICHHUS.

Teopuss mepexoanoro cocrosinus (aktuBupoBaHHoro komiuiekca) (TIIC wmmu TAK).
OcHoBuble nonoxkeHus: TIIC, kuHeTnyeckas cxema peakuuu. IIoBepXHOCTh NOTEHLUANTBHON
SHEPruM, KOOpJAUHATA PEAKLUH, NyThb peaklUuu. AKTUBUPOBAHHBIM KOMIUIEKC U €r0 CBOWCTBA,
UCTUHHAs dSHeprus axktuBauuu. CKOpOCTh PEAKIUM — CKOPOCTh pacnaja aKTHBHUPOBAHHOIO
KOMILIEKCa (cxkopocTb ero IIPOXOKACHHUS qyepes NOTEHLUAIbHBIN 6apnep).
KBasurepmonunamuueckass ¢opma ypaBHenuss TIIC, sHTampnust W SHTPONHMS AKTUBAIHH,
TPAaHCMUCCUOHHBIN  K03(puument. CBsA3p  SHTANBPNUM  akTHBaIMU ¢ 3D eKTuBHOM
(3KCTIEpUMEHTANBHOM ) SHEPTUEH aKTUBALIUH.

7.3. ®OTOXUMHUYECKHUE U LIEMTHBIE PEAKIIUU

DOTOXMMHUYECKHE pEaKIMM, TMEepBUYHbIE W BTOPUYHBIC (DOTOXUMHUYECKHUE MPOIECCHI.
®otoauccormanuss U ¢poronus. Doroduznueckue (Ie3aKTUBALMOHHBIC) IPOLECCH pU
MOTJIOINEHUH M3NydeHHs. 3akoHbl (oTtoxumuu: I'porryca-lpemepa u Diinmreiina-llItapka.
KBanToBbIii Bbixoa. KuHeTnka mporeccoB, MPOMCXOIAIIUX € ydacTueM (POTOBO30YKIECHHBIX
monekyn. Cencubmimzaropsl, CeHcHOMIM3UpoBaHHbIe (poToXuMUYeckue peakiuu. OCHOBHBIC
pasnuuus peakuuidi ¢ GOTOXUMHUYECKUM M TEPMHUUYECKUM HHUIMHPOBaHHEM. DOTOXUMHUYECKUE
MporLeccsl B atmocdepe, GOoTOCHHTE3.

[ennusle peakuuu. Ilpumepsl peakiui, IPOTEKAIOIUX II0 LEMHOMY MEXaHU3MY.
OCOOCHHOCTH U OCHOBHBIC CTaJWU IEMHBIX peakiuid. MeXaHU3MBbl 3apOXKACHUS, Pa3BUTUS U
oOpeiBa 1enedl. JIuHEHHBI W KBaJpaTHUYHBIA OOpBIB Iiemei. 3BEHO LeMu, IJIUHA IICTH.
Hepa3BeTBieHHbIE U Pa3BETBICHHBIE LEMHbIE peakuu. KuHeTHKa HEepa3BETBIEHHBIX LIEMHBIX
peakimii. CTtaauy pa3BETBIEHHON NEMHON peakuuu. BeposTHOCTh 0OpbIBa M pPa3BETBICHHA
uend. Pa3BuTue pa3BETBICHHBIX LENHBIX pPEaKUM BO BPEMEHM, CTAlMOHApPHBIA H
HECTALlMOHAPHBIM PEXKUMBI TeUEeHMs peakuuu. IIpenenbHble sBICHUS B Pa3BETBIEHHBIX
peakuusax. HwkHui u BepXHUH Ipenensl BOCIJIAMEHEHMs (B3pbIBAa) LIEMTHOM pPEAKIMHU.
[TomyocTpoB BOCIITIAMEHEHUS.

Paszgea 8. Katanus

I'oMoreHHbI M rereporeHHblid KaTanu3. ABTokaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTAIUTUYECKUX peakuui. BnusHue katanusaropa Ha TEPMOAMHAMUYECKHE U KUHETUYECKUE
XapaKTePUCTHUKU  XUMHYECKMX  peakuuid.  CeleKTMBHOCTb  JIEHCTBUS  KaTalu3aropa.
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Karanutnueckas akTUBHOCTb, YJ€NbHAs KaTaJIUTUUYECKas AKTUBHOCTb. | OMOTEHHBIN KaTaius.
CnouTHBIA M pa3fesbHBII MEXAHU3Mbl KaTAIUTUYECKUX PEAKIMM, dHEPreTHUECKUE AUarpaMMbl
B3aUMOJICHCTBHS PEareHToB ¢ KatanuzaTopoM. OOmuil u cnenuduyeckuii KUCIOTHO-OCHOBHBIH
Katanu3. O¢QeKTUBHAs KOHCTaHTa CKOPOCTU pEaKIUH, KaTalu3UpyeMOM BELIECTBAMHU C
KHCIIOTHO-OCHOBHBIMU ~ cBoiicTBamM. KaramuTuueckue KOHCTaHTBI CKOPOCTH — PEaKILHH.
I'ereporennsiii  karaau3. CKOpPOCTbp  I€TEPOre€HHO-KATAIMTUYECKOM — peakuuu.  Tumsl
TeTEPOreHHBIX KaTaJlM3aTOpOB. 3aKOH JCHUCTBYIOUIMX MOBepXHOCTeW. Ponp ancopOuuu B
reTeporeHHoM Ipouecce. KHHeTHKa reTeporeHHO-KaTAIMTUYECKUX peaKLui, HE JINMUTUPYEMBIX
muddysueit. OTpaBaeHHE KaTalIu3aTOPOB.
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5. COOTBETCTBHME COJAEPKAHUSA TPEBOBAHUAM K PE3YJIbTATAM OCBOEHUSA JUCIUIIJIMHBI

B PE3YIbTATC OCBOCHUA JUCHUIIJIMHBI CTYACHT
JOJIKCH:

Pazmen 1

Pa3nen 2

Pazgen 3

Pa3nen 4

Paznen 5

Pazmen 6

Paznen 7

Pazgen 8

3HATh:

OCHOBHBIE 3aKOHBI ¢buznueckoi XUMUH,

B3alMOCBA3b (bI/IBI/ILIeCKI/IX n XUMHNYCCKUX

XapaKTEepUCTHK Ipoliecca

IIyTH OIPEACICHUs BAXXHEUIIUX XapaKTEPUCTHUK
XMMHUYECKOIO paBHOBECHS (KOHCTAHThl paBHOBECHS,
PaBHOBECHOI'O  BBIXOJA  INPOAYKTa,  CTEICHHU
IIPEBpALICHUs] MCXOAHBIX BEUIECTB) M BIMSHUS
pa3nuYHbIX (PAaKTOPOB HAa CMELICHHE XMMUYECKOTO

paBHOBECHS

TCPMOAUHAMHUYCCKOC OIIMCaHHC CBOMCTB
HUACAIBHBIX U HCUACAJIBHBIX PACTBOPOB, MOAXOAbLI K
HAaXOXKIACHUIO TMaplHUaJbHbIX MOJIAPHBIX BCINYUH

KOMIIOHEHTOB pacTBOpa

TCOPHUIO I'aAJIbBAHUYICCKUX SIBJICHUHN

TEOPUM KUHETUKH, IIyTH TEOPETUYECKOrO pacdera
CKOPOCTEH XUMHUYECKUX PEaKLMi YU OrpaHUYCHHUs B
IIPUMEHUMOCTH PACUYETHBIX METOJ0B

OCHOBHBIC YCPTblI I'OMOTCHHOI'O W TI'CTCPOrCHHOIO

KaTajii3da, HNOpUYHUHBI YCKOPCHHUA XHUMHYCCKOI'O

Ipolecca B IPUCYTCTBUU KaTaau3aTopa

YMeTh:
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MNPUMCHATH TCOPCTUUCCKUC 3HAHUA u
SKCIICPUMCHTAJIbHBIC METOAbI HCCIIEA0BAaHUA
buznueckoi XUMHUH npu peLeHun
npohecCHOHANBHBIX 33724

MPEJICKa3bIBaTh U HAXOIUTh ONTHMAIILHBIC YCIOBHS
MPOBEACHUSI XUMHUYECKOIO0 TIpolecca C UEbIo
MOJIyYEHUS! MAKCUMaJbHO BO3MOXHOTO BBIXOJIa
MHTEPECYIOIETO MPOIyKTa

NPOBOJIUTh aHAIW3 U KPUTUYCCKH OIICHUBATh
MIOJTYYCHHBIC IKCIICPUMCHTAIIbHBIC JIaHHEIE,
0000mare U Jaenarb OOOCHOBAHHBIE BBIBOALI Ha
0a3e MpOBEIEHHBIX OIBITOB

10

IIPUMEHSTh TEOPETUYECKUE 3HAHUSI u
AKCIIEPUMEHTAIbHBIE METOJIbI HCCIICIOBAHMS
Gu3NYecKoO XWUMUW Ui PEIICHUS BOIPOCOB,
BO3HHKAIOITHUX pu HU3y4YECHUU KUHETUKH
XUMHYECKHUX PEaKUi

Baagern:

11

KOMIIJICKCOM COBPCMCHHBIX TCOPCTUICCKUX
METOJ0B (1)H3H‘-I€CKOI>1 XUMHUU  [UId pCHICHUMA
KOHKPCTHBIX UCCIICAOBATCIILCKUX 3a/1a4

12

HaBbIKaMU OIIPCACIICHUSA COCTOSAHUSA pAaBHOBCCUA U
CaMOIIPOU3BOJILHOTO HAIIPpaBJICHUA XHUMHUYCCKOTO
nporecca

13

3HAHUSMU OCHOBHBIX 3aKOHOB (DM3UYECKON XUMUU
s COAEPKATENBHON HWHTEPIPETALUU
TEPMOJIMHAMUYECKUX PACUETOB
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14

— METOJaMHu OIpecNICHUs] MOpsAAKa U CKOPOCTH
peakluy, YCTaHOBJICHUs JIMMUTUPYIOLIEH CTaauu
U MEXaHU3Ma U3y4aeMON XUMMUYECKON peaKuu

15

— HaBbIKaMH COCTaBJICHUA raJbBaHUYCCKUX

3JIEMEHTOB neneun

TCPMOAUHAMHUYCCKUX XAPAKTCPUCTUK U KOHCTAHT

IS ONpEACIICHUS

paBHOBECHS HCCIEAYEMON peakuu

16

— 3HaHUsAIMHU OCHOBHBIX 3aKOHOB XUMHYECKOHN

BIUSTHUS ¢baxTopoB

KUHETUKH,
(Temmepatypsl,
CKOpPOCTb XMMHYECKOW PEaKLUU

PA3INIHBIX

JABJICHUs, KaTajau3aTropa) Ha

B pesynbrate 0cCBOGHUS NUCIHUILIMHBI CTYIEHT JOJDKEH Mpruodpec

TH CIIeyIoIre 001menpogeccuoHaIbHbIE KO

MIICTCHIIUY U UHAUKATOPBI UX

JIOCTYKEHUS
Ko ANMEHOBANNE Kox um HanMeHOBaHHe
)i | HaAaMMCHOBAHHU
OI'?K uHaukaropa npocrmxkenus | Pazgen 1 | Pazgen 2 | Pasgen 3 | Pazgen 4 | Pasgen 5 | Pasnen 6 | Pasmen 7 | Paszgen 8
OIIK
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17

OIIK-1

CniocoOeH n3yuaTsb,
aHAJIM3UPOBATH,
HCITOJIB30BaTh MCXaHHU3MBI
XUMHYECKUX PEAKITHHA,
MTPOUCXOSIIUX B
TEXHOJIOTHUCCKHX
MpolIeccax U OKPYKaroIeM
MHUpE, OCHOBBIBAsCh Ha
3HAHUSAX O CTPOCHUU
BEILIECTBA, IPUPOC
XUMHUYECKOH CBSI3U U
CBOMCTBAX pa3IMYHBIX
KJIACCOB 3JIEMEHTOB,
COCIMHCHUM, BEILICCTB U
MaTepUaIoB

OIIK-1.3

3HaeT OCHOBHBIEC 3aKOHBI U
COOTHOLICHUS (PU3HUECKON
XUMUH (XUMUYECKON
TEPMOJIUHAMUKH,
ANIEKTPOXUMHUH,
XMMUYECKOH KHHETHKH,
OCHOBBI (Da30BBIX
pPaBHOBECHH U NIEPEXOJIOB),
CHOCO0BI UX IPUMEHEHUS
TUISL peIeHHS
TEOPETUYECKUX U
MPUKIAIHBIX 337a4, POJb
($u3nIecKoi XUMHUH KaK
TEOPETUYECKOr0
¢dbyHIaMeHTa COBpEeMEHHOMH
XMMUH U TPOLIECCOB
XMMHUYECKOHW TEXHOIOTHH.
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18

OIIK-1

CnocoOeH n3yuaTsb,
aHAJIM3UPOBATH,
HCITOJIB30BaTh MCXaHHU3MBI
XUMHYECKUX PEAKITHA,
MTPOUCXOISIIUX B
TEXHOJIOTHUCCKHX
Mpolieccax U OKPYKaroIieM
MHUpE, OCHOBBIBAsACH Ha
3HAHUAX O CTPOCHUU
BEILIECTBA, IPUPOC
XUMHUYECKOH CBSI3U U
CBOMCTBAX pa3IMYHBIX
KJIACCOB 3JIEMEHTOB,
COCIMHCHUM, BEILICCTB U
MaTepUaIOB

OIlK-1.7

YMeeT  TpOTHO3UPOBAThH
BITUSTHUC Pa3IUYHBIX
(hakTOpOB Ha XHMHYECKOE
paBHOBecue, Ha (aszoBoe
paBHOBEcHE, HAa PABHOBECHE
B PacTBOpPax 3JCKTPOJIUTOB,
Ha TOTCHIUAN 3JICKTPOIOB
u OJC rambBaHUYECKUX
AJICMCHTOB, Ha
HampaBJICHHE U CKOPOCTh
XUMHYECKUX peaxiuii;
COCTaBJIATh KUHETHYCCKUC

ypaBHEHUS TUIS
KHUHETUYECKH MIPOCTBIX
peaxiuii,
KJIacCU(UIIMPOBATD
3NEKTPOJIBI u

JNEKTPOXUMHUYECKHE LENH,
MOJIb30BAThCSl  CIIPaBOYHOU
JIUTEepaTypon o
(U3NIECKON XUMUH.
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19

OIIK-1

CnocoOeH n3yuaTsb,
aHAJIM3UPOBATH,
HCITOJIB30BaTh MCXaHHU3MBI
XUMHYECKUX PEaKITHA,
MTPOUCXOSIIUX B
TEXHOJIOTHUCCKHX
Mpolieccax U OKPYKaroIieM
MHUpE, OCHOBBIBAsACH Ha
3HAHUAX O CTPOCHUU
BEILIECTBA, IPUPOC
XUMHUYECKOH CBSI3U U
CBOMCTBAX pa3IMYHBIX
KJIACCOB 3JIEMEHTOB,
COCIMHCHUM, BEILICCTB U
MaTepUaIOB

OIIK-1.11
Brnageer HAaBBIKAMHU
[IPOBEICHUS THUIIOBBIX

(U3UKO-XUMHUYECKUX
WCCIICIOBAaHUN M HABBIKAMHU
peLICHNs] THUIIOBBIX 3a/a4 B
obyacTtu XUMHUYECKOU
TEPMOJIUHAMUKH, (Ha30BbIX
paBHOBecuid H  (a30BBIX
MIEPEXO0/I0B, INEKTPOXUMUH,
XMUMUYECKOW KHHETUKU

21




6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUA

6.1. IlpakTH4yecKkue 3aHATHSA

[IpenycMOTpeHbl MpakTHYECKUE 3aHATHS oOydarolerocs B O6akanaBpuaTe B o0beMe 64 akan. d.

(mo 32 akaj. 4. B CEMECTpE).

Ne i/t

Ne paznena
JUCIATIINHBI

TeMbl MPaKTUYECKUX 3aHATUN

Yacel

Pacu€r TeruoTel, pabOThl U M3MEHEHHs] BHYTPECHHEH
SHEPIruU B MPOLECCaX C yYaCTHEM UAEAIBbHOIO rasa.

Pacuer TemnoBbIX 3()()EKTOB XMMHUYECKHUX peaKuuil
npu V=const u P=const u TemnoThl (Ha30BBIX
npespateHuil npu 298 K.

Pacuer TtemnoBbIX 5(QEKTOB peakuui, TEIIOTHI
00pa3oBaHUsl M TEIUIOTHI (ha30BBIX IEPEXOJOB IPH
3aJJaHHOIl ~ Temmeparype ¢ UCTIOJIb30BaHUEM
CIPaBOYHBIX JJAHHBIX.

Pacuer aOcCONIOTHOM SHTPONHMM BEIIECTBA IPHU
3alaHHOU TeMIlepaType. PacdeT u3MeHeHHs SHTPOIUU
B XMMUYECKHUX PEaKLHUsX IIPU 3aJaHHON TeMIeparype.

Pacuer AG® u AA°1s XMMHYECKHX TIPOILIECCOB.

Hrorosoe 3anstue no temam: «llepBelii U BTOpOM
3aKOHBI TEPMOJIUHAMUKNY.

Pacuer sSMnOupuyeckol KOHCTaHTbl XMMHYECKOIO
paBHOBECHSI W3 OKCIEPUMEHTAIBHBIX JAaHHBIX O
PaBHOBECHBIX JTaBICHUSIX u KOHIIEHTpaLUX
peareHToB.

OnpeneneHue  HampaBiI€HUs  CaMOIPOM3BOJIBHOTO
IIPOTEKaHUs XHUMHMUYECKOM peakuuu npu P=const,
T=const Ha OCHOBaHMU YypaBHEHMs H30T€pMbl BaHT-
l'odbda. Belunciaenwe  KOHCTaHTBI — PaBHOBECHS
XUMUYECKON PEAKLUU.

OmnpeneneHue TEPMOAMHAMUYECKUX XapPaKTEPUCTUK
XMMHUYECKOH  peakiuu  (PHTAIBIUHM,  HSHTPOIIUH,
SHEPrUuu ['n66ca) u3 9KCIIEPUMEHTAILHON
3aBUCUMOCTH KOHCTaHTBI paBHOBECHS oT
TEeMIIepaTyphbl.

10.

Pacuer naBneHus HaCBHILIEHHOIO Iapa U TEIUIOTHI
ucnapeHus (BO3rOHKM) IpU 3aaHHOH TeMIepaType Ha
OCHOBAaHUM CIIPABOYHBIX [JAHHBIX O TEMIEpaTypax
KWUIIEHUs (BO3TOHKHM) BELIECTB IIPU JABJICHUU HUXKE
atMocdepHoro. HaxoxkaeHue KOOpIMHAT TPOWHOM
TOYKM IO TEMIIEpaTypHOH 3aBUCHUMOCTH JaBJICHUS
HACBILIEHHOTO [Tapa BELECTBA.
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11.

Pacuer Temneparypbl IJIaBIEHMsI BELIECTBA IpU
3aJJaHHOM BHEIIHEM JaBJCHUU (B NPUOTMKEHUHU
JIMHEWHON 3aBUCUMOCTH TEMIEPATYphl IUIABICHUS OT
TIaBJICHNUSA). Boruncnenue TEPMOANHAMHUYECKUX
bynkuit pazoseix mpespamiennii (AH, AU, AS, AA,
AG) Ha OCHOBAaHUH DKCIIEPUMEHTAJIbHBIX
3aBUCHMOCTEN [JaBJIEHMsI HACBILIEHHOIO Iapa oOT
TEMIIEPATYPBI.

12.

OmnpeneneHne MNapUUAIBHBIX  MOJSIPHBIX — BEJIMYUH
KOMIIOHEHTOB ~ PAacTBOpa U3  JKCIEPUMEHTAIBHBIX
3aBUCUMOCTEN DKCTEHCHBHOI'O CBOMCTBA PAacTBOpPa OT
KOHILICHTpALUU.

13.

Pacuer u3MeHeHus oObeMa, SHTAIBIHMM, SHTPOIIUH,
sHeprun ['mbbca mnpu obOpazoBaHMKM OMHAPHOTO
uacalbHOr0  pacTBopa. 3akoH Paynsa.  Pacuer
TEPMOJMHAMHYECKUX  (QYHKUMHA  CMEUICHHs  JJIs
peanbHBIX PACTBOPOB IMPHU 3aJaHHOM TemIeparype.
Pacuer akTMBHOCTEH, KO3()(HUIIMEHTOB aKTUBHOCTU U
OTHOCHUTEJILHOTO XUMHUYECKOTO HOTEHIIMAaja
KOMIIOHEHTOB ~ pacTBOpa II0 3KCHEPUMEHTAIbHOMN
3aBUCUMOCTH [JaBJIGHUS HACBIIICHHOTO TMapa OT
KOHLEHTPALUKU JJIs CTAaHJAPTHOI'O COCTOSIHUS '"4MCTOE
BELIECTBO”

14.

BbluncieHne OTHOCUTENIBHOTO ITOHUKCHUS JaBIICHUS
rapa  pacTBOPUTEI, IIOBBILICHUS  TEMIIEPaTyphl
Hayaja KWUIICHUS, IOHMKEHUs TeMIlepaTypbl Hadasa
OTBEpAEBAHUS, OCMOTHUYECKOIO  JAaBICHUA A
pa30aBIEHHOTO pacTBOpa HEJETy4ero BelecTBa B
JIETy4eM pacTBOPUTENIE IIPU [JaHHOM KOHLEHTpaluu
pactBopa.

15.

[IpaBuno ¢a3 I'mbbOca, pacuer uymucina CTeneHel
cBOOOIBI B 3aMaHHOM (a3zoBoi obmactu. [IpaBuio
pelyara, €ro TNpPUMEHEHHE ISl OIpeesICHUs
KOJIMYeCTBa  paBHOBECHBIX  (a3.  Brruucnenue
KOJIMYeCTBa KOMIIOHEHTa, KOTOPOE€ HE0O0XOAUMO
N00aBUTh K CHUCTEME 3aJaHHOTO COCTaBa, s
nepeBoja €€ B HOBOE COCTOSIHHE C  JPYTUM
coJiepKaHUEM KOMITOHEHTOB.

16.

[Ipumenenne mnpaBuwia ¢a3 ['ubbca k aHanM3y
IMarpaMM IUTAaBKOCTH HW30MOp(QHO U Hem3zoMop(dhHO
KPUCTAJUIM3YIOLIUXCS BEIIECTB C OAHOU 3BTEKTUKOM, C
o0Opa3oBaHHEM YCTOWYHBOTO COCTUHEHHUS
(HEYyCTOWYMBOIO  COEIMHEHUS, C OrPAaHUYECHHOUN
pacTBOPUMOCTH KOMIIOHEHTOB B TBEPJOM COCTOSIHUM),
aHaJIn3.
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17.

CunpHble W cnabble 3nekTpoiauTsl. OmnpeneneHue
CTCIICHH JUCCOIMAIlMA HA OCHOBAaHHUHM BCIHMYUHBI
KOHCTAHTHl Aucconuanuu. V3MeHeHue CTEneHH H
KOHCTAHTHI AUCCOIUAIINH MPU AO0ABICHUU B PACTBOP
CIWJIBHOTO DJEKTPOJUTa ¢ Oo0muM uoHOM. Pacuer
TEPMOANHAMUYECKUX rnapameTpoB npouecca
JHACCOIAAIAN Ha OCHOBE TeMIIepaTypHOI
3aBUCUMOCTU KOHCTaHThl auccouranuu. Pacuer pH
JUTSL PACTBOPOB CUIIBHBIX M CITA0BIX IIEKTPOJIUTOB.

18.

CBsi3b  aKTUBHOCTU  JJIEKTPOJIUTA CO  CPEIHUMHU
WOHHBIMM aKTHUBHOCTSIMU M CPEIHHUMH HOHHBIMHU
kodp¢uimeHTaMn  aKTUBHOCTH.  MoHHas  cuiia
pactBopa. [IpaBuno nonHoi cuisl. [IpenenbHblii 3aKOH
JleGas-Xrokkens. Pacder akTUBHOCTEH, CpeaHHX
WOHHBIX  AKTHBHOCTEM M  CPEOHUX  HOHHBIX
ko3pduurenToB aktuBHocTH. Ompenenenne pH
PacTBOPOB CHIIbHBIX 3JIEKTPOJIUTOB.

19.

[Ipoussenenue pacTBOPUMOCTH. Pacuer
PacTBOPUMOCTH MajOpacTBOPUMBIX cojied. BnusHue
IIOCTOPOHHUX  JJIEKTPOJUTOB HA  PacTBOPUMOCTb
MaJIOPaCTBOPUMBIX COEIUHEHUN.

20.

Pacuer ANEKTPOIPOBOIHOCTH pacTBOpOB
AJIEKTPOJIUTOB TMpHU OECKOHEUYHOM pa3BEeICHHM Ha
OCHOBaHMM  3HAUYEHMM  NPENENbHbIX  MOJIAPHBIX
ANEKTPUYECKUX  MPOBOAUMOCTE HOHOB M U3
AKCIIEPUMEHTAIIbHBIX JTAHHBIX o
3JEKTPOIPOBOAHOCTH pacTBOpOB pa3iIM4HOI
KOHLEHTpALUH. [TonBuxHOCTH (abcomroTHbIE
CKOPOCTH JBI)KEHHS) M UHCIA IIEPEHOCA MOHOB.
OmnpeneneHne CTENEHW W KOHCTAHTHI JUCCOLMALUU
CabbIX  AJIEKTPOJIMTOB, TEIUIOTHI  JHCCOIMALIUH,
pacTBOPUMOCTH TPYJIHOPACTBOPUMBIX COEAMHEHUN Ha

OCHOBAaHUU U3MEPEHUN AIEKTPOIPOBOJIHOCTH.

21.

VYcnoBHas  3ammMch  BJIEKTPOZAA, TajdbBaHUYECKOIO
anemeHTa. [IpaBMIIBHO Pa30OMKHYTBIN rajabBaHUYECKUI
JJIEMEHT. OnpeneneHne  3HAKOB  3JIEKTPOJOB
TaJIbBAHUYECKOIO  JJIEMEHTAa M HAIpPaBIICHUS
IIPOTEKaHUsl  DJIEKTPOJHOrO  Ipolecca.  3aluch
YpaBHEHUS peakuuu, IIPOTEKAIOLIEH B
raJIbBAHUYECKOM  DJIEMEHTE,  ONpEIEICHUE €€
HallpaBJICHUS.

22.

VYpaBHenne HepHcra Ui pasivyHBIX 3JIEKTPOLOB U
rajJbBaHHMYCCKOTO 3JICMEHTA. Pacuer SJIC
XUMHUYECKUX M KOHLEHTPALMOHHBIX TajlbBaHUYECKHX
JJIEMEHTOB.
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23.

OmnpenencHue KOHCTaHT paBHOBeCHS,
TEPMOJMHAMHUYECKUX  XapaKTEPUCTUK  PEAKIIHH,
MPOTEKAIOIUX B TaJlbBAaHUYECKOM 3jeMeHTe. Pacuer
pacTBopa, aKTUBHOCTEN u K03 pHLIIEHTOB
aKTUBHOCTH, IPOM3BEACHUS PACTBOPHUMOCTH.

24.

PacueTr xoHCTAHTBI CKOPOCTH PCAaKIIMM HAa OCHOBAHUU
OKCIICPUMCHTAJIBHBIX JJaHHBIX 00 U3MEHEHUU CBOHMCTBA
CHUCTCMBI BO BpCMCHU

25.

Omnpenenenne Nopska peakui, KOHCTaHTbI CKOPOCTH
U BPEMEHU IOJIYNPEBpALEHUs HAa OCHOBE JaHHBIX
KMHETUYECKUX  U3MEPEHHUM. Pacuer riyOuHsI
IIPOTEKAaHUsI pEaKIUu K YKa3aHHOMY MOMEHTY
BPEMEHH.

26.

Pacuer KOHCTaHT CKOpOCTEH u TEKYIIUX
KOHIIGHTpAaLUUH [uis OOpaTUMBIX, MapajUIeTbHBIX |
IIOCJIEI0OBATEIILHBIX PEAKLIMM I1IEPBOIO MOPSAKA.

27.

Meton CTalMOHAPHBIX KOHLIEHTpaUuu, €ro
MPAKTUYECKOE HCIIOJIb30BAHHE IIPU  COCTABJICHHUU
KMHETUYECKUX YPAaBHEHUM.

28.

BnusiHue TtemmepaTypsl Ha CKOPOCTh XHMHYECKHX
peakimii. IIpaBuno Baut-T'odpda wu  ypaBHeHue
Appenuyca. Brruucnenue TEMIIepaTypHOTO
kodpduuuenta Banr-I'opda. Pacuer koHCTaHT
CKOPOCTH U BpPEMEHHM MOJYIpPEBpaIleHUs IpH
Pa3NIUYHBIX TEMIIEpaTypax.

29.

Teopust akTuBHBIX (OMHApHBIX) coyaapeHuid. [logcuer
00I1Iero yucia CTOJIKHOBEHUH pearupyromnux MOJIEKYI
B €IMHMILY BpEMEHHU B eauHuIe oObema. Haxoxnenue
JOJM  aKTMBHBIX MOJIEKyJd. Pacuer  KOHCTaHTBI
CKOPOCTH,  IPEIIKCIIOHEHIIMAIBLHOTO  MHOXKHUTENS
(paxTopa coymapeHH) M CTEPUUYECKOTO MHOKHTEIS
HA OCHOBAaHUM YpPaBHEHUI TEOPHUH.

30.

BblunciieHne KBaHTOBOTO BbIXOJAa M KOJMYECTBA
MIPOpPEarupoBaBIIEeTo BeIIecTBa A (POTOXUMUYECKOMH
peaxkuuu.

31.

CocraBieHne  KMHETUYECKUX  YpPaBHEHMM  JUIA
HEpa3BETBJICHHBIX  LEMHBIX  pEaKLHUi. Cas3p
3¢ dEKTUBHON KOHCTAHTBI CKOPOCTH IIETIHOM peakuuu
C KOHCTaHTaMM CKOPOCTEH OTIeIbHBIX cTaaui. Pacuer
JUIMHBI LIETIA PEAKIIUH.

32.

OOmue 3aKOHOMEPHOCTH KATATHUTHUYECKUX PEaKIUi.
CHIKEHHME SHEpPruM akTUBALMM — TJIaBHAs MPUYMHA
YBEIIMUECHHUSI CKOPOCTH KATAIUTHYECKOW PEAKLHH.
CauTHBIN Hu pa3aeibHBIN MEXaHU3MBI
KaTaJIMTHYECKOTO0  B3aMMOJCHCTBHS,  COCTaBJICHHC
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KMHETUYECKUX YPAaBHEHUM.

6.2. JlabopaTopHbIe 3aHATHSA
BrimonHenune 1abopaTOPHOTO MpakTHKyMa CIIOCOOCTBYET 3aKpeIUIEHUIO MaTepuaia,
M3y4aeMOro B AUCUUIIINHE « Dusuueckans Xumusy.
MakcumanbHOe KOJIMYECTBO OaijioB 3a BBIMOJHEHHE JIAOOPATOPHOTO TMPAKTUKyMa B
KOKIOM ceMecTpe cocraBiseT 9 OamioB (MakcumanbHO 1o 1,5 Oamna 3a Kaxayr padorty).
KonngectBo paboT u 0amioB 3a Kaxaylo paboTy MOXeET ObITh U3MEHEHO B 3aBUCHUMOCTH OT UX

TPYJIOEMKOCTH.
[Tpumeps! 1abopaTopHBIX padOT U pazaeiibl, KOTOPbIe OHH OXBAaTHIBAIOT
Ne paznena
Ne n/m AUCHHTUTAHBI HaumenoBanue 1a00paTopHbIX padoT
(Momynm)

1 1 Omnpenenenue cpeaHeld TEMJIOEMKOCTH TBEPABIX U HKUIKUX
BEIIIECTB METO/IOM CMEIICHUS

) 1 OmnpeneneHue XHMMHUYECKOTO pABHOBECUST B TETEPOTESHHBIX
cUcTeMax (HuccienoBanue KapOoHaTOB)
Omnpenenenue AaBiIeHUs HACHIIIEHHOTO Mapa MHIMBHUYaJTbHBIX

3 2 KUJKOCTEH  TUHAMHUYECKUM  METOoAOoM  (METOJOM  TOYeK
KHUIICHUS)

4 3 OmnpeneneHre MOJSPHOW MacCchl PAaCTBOPEHHOTO BEIIECTBA
KPHUOCKOITMYECKUM METOI0M

5 4 N3yuenue paBHOBecUl "KUAKOCTh-TIAp" B ABOMHBIX KUAKUX
cucreMax

6 4 W3ydenne KpHCTAIM3AlMM M3 pacTBOpa TMpPH  HHU3KUX
TeMIepaTypax

7 5 N3yueHne  3aBUCHMOCTH  DJJIEKTPUYECKOM  IIPOBOJMMOCTH
pPacTBOPOB CIAObIX HEKTPOIUTOB OT KOHIICHTPALIUU

g 5 N3yueHne  3aBUCHMOCTH  DJJIEKTPUYECKOM  IIPOBOJMMOCTH
PacTBOPOB CUJIBHBIX AJIEKTPOIUTOB OT KOHIICHTPALIUU

9 6 Nsmepenue 3.J1.C. xumudeckoro snemeHta Sxoou-lanmdms.
OmnpeneneHue 3MEKTPOAHBIX MTOTCHIINATIOB
OmnpeneneHue  TEPMOJUHAMUYECKUX  (QYHKUMH  peakiuid,

10 6 MPOTEKAIOIIUX B OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX
3JIEMEHTax

1 7.8 M3ydeHne CKOpOCTH pas3lOXEHUs IMEpPOKCHAa BOJOPOIA
ra30MeTPUYECKUM METOJOM

12 7,8 N3ydeHne ckopocTu peakiuy HOANPOBAHUS alleTOHA
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7. CAMOCTOATEJIBHASA PABOTA

CamocrostenbHas paboTa MPOBOIUTCS C LENbIO YIIyOJIeHUs 3HAHWH M0 TUCIHIUIMHE U
IpeyCMaTpUBAET:

— O3HAKOMJICHHE M TPOPAOOTKY PEKOMEHIOBAHHOM JINTEPATYPHI;

— TOATOTOBKY K BBIIIOJHEHUIO KOHTPOJBHBIX PadOT O MaTepHany AUCUUIUINHBL;

— TOATOTOBKY K Cllaue€ IK3aMeHa 1 J1abOpaTOpHOro MPaKTUKyMa M0 JUCLIUIUIMHE.

[TnanupoBaHre BpPEeMEHUM Ha CaMOCTOSTENbHYIO padOTy, HEOOXOIUMOIro Ha M3y4YEeHHE
IUCUMIUIMHBI, CTYJEHTaM JIy4llle BCEro OCYLIECTBIATh Ha BEChb MEPHOJ H3YUYCHHS,
npeaycMaTpuBas MPH 3TOM PEryJSIpHOE TOBTOPEHHME MPOMIEHHOro Marepuana. Marepua,
3aKOHCIIEKTUPOBAHHBIA Ha JEKIHMAX, HEOOXOAMMO pPETYJISPHO JOMOJHATh CBEICHUSAMH U3
JUTEPATypPHBIX HICTOUHUKOB, ITPEJICTABICHHBIX B paboueil mporpaMme aucuriiuHsl. [Ipu padbote
C YKa3aHHbIMM HCTOYHMKAMHM PEKOMEHIYETCS COCTaBISATh KPATKUH KOHCIIEKT Marepuana, C
00s13aTeNIbHBIM (PUKCUPOBaHUEM OUOIMOrpadUIecKUX TaHHBIX HCTOYHUKA.

8. MIPUMEPBI OHEHOYHbBIX CPEACTB J1JIs1 KOHTPOJISI OCBOEHUA
JANCHUITINHBI

CoBoKymHasl OLIEHKA MO TUCIUIUIMHE B KaXXJIOM CEMECTPE CKJIaJbIBacTCS M3 OIEHOK 3a
BBITIOTHEHNE KOHTPOJBHBIX paboT (MakcuManbHash oueHka 51 0amr), mabopaTopHOTO
MpakTUKyMa (MakcHMaibHasi OlleHKa 9 0alyioB) W UTOTOBOTO KOHTPOJNsS B ¢GopMe IK3aMeHa
(MakcumanbHas orieHka 40 6amioB).

8.1. IIpumepbl KOHTPOJIBLHBIX BONPOCOB VIS TEKYIEro KOHTPOJIsI 0CBOCHHS JMCIUIIIHHBI
JUis TeKymero KOHTPOJIA MPeILyCMOTPEHO 3 KOHTPOJIbHBIX paboThl B 4 cemectpe u 4

KOHTPOJIbHBIE paboTHl B 5 ceMecTpe. MakcumalibHas OLEHKA 32 KOHTPOJIbHbIE paboThl B 4 U 5
cemecTpax cocTaBiser mo 51 Ga.

[lepBas koHTpOIBbHASA paboTa B 4 ceMecTpe MPOBOAMUTCS IO CIEAYIONIUM pa3jieiaM Kypca:
IIEPBOE U BTOPOE HAYaJI0 TEPMOIUHAMUKHU.

Bropas xoHTposibHas paboTa B 4 ceMecTpe MPOBOAUTCS IO CIEAYIOUIMM pa3jienaM Kypca:
XMMHYECKOe paBHOBecHE U ()a30BOE PaBHOBECHE B OJJHOKOMIIOHEHTHBIX CHUCTEMaX.

TpeTbst KOHTpONIBHAS paboTa B 4 ceMecTpe MPOBOJUTCS IO CIEAYIONIMM pa3JienaM Kypca:
pacTBOPBI HEAIEKTPOJINTOB, KOJUIMTAaTUBHBIE CBOICTBA pACTBOPOB.

YerBepTass KOHTpoNbHasi paboTa (mepBas B 5 cemecTpe) HMPOBOJUTCA IO CIEAYIOIIUM
pazzenaM Kypca: pacTBOPBI AJIEKTPOJIUTOB.

[IsTast koHTpOIBbHASA paboTa (BTOpas B 5 ceMecTpe) NPOBOIUTCA 110 CIEAYIOUINM pa3zenam
Kypca: 3J1eKTPOXUMHUUYECKNE CUCTEMBI (LIETIN).

[lectas koHTpoibHas paboTa (TpeTbs B 5 cemecTpe) MPOBOAMTCA IO CIETYIOIIUM
pazznenam Kypca: popmanbHas KHHETHKA.

CenpMasi KOHTpoONbHAsI paboTa (4eTBepTas B 5 ceMecTpe) MPOBOAMUTCA MO CIEAYIOIIUM
paszzenam Kypca: TEOpUU XUMUYECKOH KMHETHKH, (POTOXMMUYECKHE U LICTTHbIC PEaKIIUH.

IIpumep 3ananus 10 KOHTPOIbHOM padoTe Nel

Ne 3amanms 1 2 3 4 5 6 >
Or1eHka, 2,5 3 3 2,5 3 3 17
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Gan | | | | ]

1. IlpuBenure BbIpaXK€HMs, COOTBETCTBYIOIIME IBYM CJIEACTBUAM U3 3akoHa ['ecca Ha
IIPOU3BOJIBHOM IIPUMEDE.
2. Ilpu temneparype 300 K mpeanbHblii ra3 H30TEPMUYECKH M OOPaTUMO pACIIUPSETCS OT
0,01 go 10 m>. Konu4ecTBO MOIJIONIEHHOM NpH 3TOM TEmIoThl paBHO 17,26 kJlk. CKOIBKO
MoJIEH Ta3a y4acTByeT B 3TOM Iporiecce?
3. TemnepaTypHasi 3aBUCUMOCTb TEIUIOTHI 00pa3zoBanusi UPbs mo peakiuu:
Uty + 3Pbg) = UPb3s) BBIpakaeTcs ypaBHEHHEM:

AH = —24.556 + 19.875-107°-T2 — 20.356- 1077 - T3
Paccuuraiite A, C;, st 3Toi peakiu pu 1000 K, He mpuberas kK cripaBOYHBIM JaHHBIM.

4. Kak 3aBucHUT OT Temnepatypsl dHeprus [ m66ca cucremui? Jlaiite 000CHOBaHHBIN OTBET.

5. Ionp3ysich CIPaBOYHBIMH JTAHHBIMH, paccyuTaiTe abcomoTHyto sHTporuio 421 CO
rpu 500 K u naBnenun 1, 5 atm. ['a3 cuurath naeanbHbIM.

6. Paccuutaiite nsmenenue sHepruu I'enpmronsna B peakuun CsHio = CsHe + 2Ho,
npoTekaromeii B razoBoil (aze mpu 300 K, ecam TteruioBodt 3¢dexT 3TOM peaknuu IMpu
MOCTOSIHHOM JaBieHnn paBeH 237 k/[x, a uamenenue sutporuu 230 Jx/K.

IIpumep 3axaHusA 10 KOHTPOJIbHOM padoTe Ne2

Ne 3amanms 1 2 3 4 5 6 )y
Ouenka, | | 3 | 3 2 3 4 17
oain

1.Kakue Qaxropbl BIMAIOT Ha KOHCTaHTHI paBHoBecus K, u K¢, ecnu pearupyromiyto
CUCTEMY paccMaTpHUBaTh KaK UACAIbHYIO?

2. Jluccoumanus 4eTBIPEXOKUCU a30Ta IpoTekaeT o ypaBHeHHUIO: N2Os = 2NO;. Ilpu
298 K u P = 1,0-10° ITa N>O4 nuccouuupyer Ha 18,5%. Paccuuraiite cTeneHs AUCCOLMALUM TIPH
TOIA 5ke Temneparype u nasnenuu 0,5-10° Ta.

3. Onpenenure HanpasieHue nporekanus peakunu CHs + H2Oqr) = CO + 3Hz mpu 1000
K:

a) B CTaHJApTHBIX yCIIOBUSIX;

0) Tpu CIeAYIOMMUX UCXOAHBIX NapIUATBbHBIX JaBICHUSIX PEareHTOB:

P(CH4) = 0,203 atm, P(H20) = 1,013 atwm,

P(CO) =10,13 arm, P(H2) =2,026 atm.

Jliig pacueTa KOHCTaHTbl paBHOBECHSI BOCIIOJIb3YWTECH CIIPABOYHBIMU JIAHHBIMH.

4. Yro Ha3pIBaETCA «COCTABISIOLUIMMI CUCTEMBI?

5. Ilpu npasnenuu 1,01-10° ITa B Touke muanenus (—38,87 °C) »kumkas pryTh MMEET
wiotHoOcTh 13,69 r/cm?, a TBepaas — 14,19 r/cm®. Paccuuraiite Temneparypy IUIaBJI€HUS PTYTH
npu gassiennn 3108 ITa, eciu yenbHas TEIOTA WIaBieHus pasHa 9,74 JIx/T.

6. /laBnenue HaceimenHoro napa Haa H,S0, npu 178 °C pasHo 666 Ila, a npu 211,5 °C —
2666 Ila. Yemy paBHO JaBJI€HHE HACBILEHHOIO NTapa HaJ cepHoi kuciaorou npu 300 °C?
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IIpumep 3axanusA 10 KOHTPOJIbHOM padoTe Ne3

Ne 3aganus 1 2 3 4 >
Ornenka
’ 4 4 4 4 17
oan
1. Vkaxure, KakUMH CBOWCTBAMH U KAaKOTO KOMIIOHEHTa — pPAaCTBOPHUTENS WU

PacTBOPEHHOI'0 BEIIECTBA — OMPEEIIAETCS BeTHUMHA F0YITHOCKOMMYECKONW TOCTOSIHHOM.

2. Kakue W3 cienyromux YTBEpXICHUH CIpaBeIIMBBI JIi COBEPIIEHHOIO OMHAPHOTO
pacTBopa Mpu NOCTOSTHHOW Temneparype?

a) 3akoH Paynst coOmronaeTcst Ui Kax10ro KOMIoHeHTa pactBopa: Pi = Pi®x;;

0) 00beM cmereHust AVey = 0;

B) 3HTponus cMenieHus AScy = 0;

r) sHeprus I m66ca cmemenus AGey = 0;

1) TeroTa cmemenuss AHey = 0.

3. Temmeparypa muaBieHusi ¢enona paBHa 40°C. PactBop, coxepxammuii 0,172 2
aneranmuaa  (CsHoON) B 12,542 ¢denoma, otBepaeBaet mnpu 39,25°C. Brruucnuth
KPHUOCKOIIMYECKYIO TIOCTOSIHHYIO (PEHOJIa U €T0 YACTbHYIO TEIUIOTY IJIaBlieHus. M30TOHNYeCKHii
kodpuuuent Bant-I'opda npuHATE paBHBIM €IUHUIIE.

4. Ilpu obpazoBanuu 1 mMonst pactBopa Si — Mn, MoJibHast 10JIsl KPEMHHUS B KOTOPOM paBHA
0,3, Beinemmiiocs 28700 Ik Temnotsl. [lapunanbHas MosisspHas TEIUIOTa pacCTBOPEHMSI MapraHua
B pacTBope 3TOro cocraBa paBHa —3770 JIx/monb. PaccuutaiiTe mapruanbHyI0 MOJISPHYIO
TEIUIOTY paCTBOPEHUS KPEMHHUSI B 3TOM PacTBOPE.

IIpumep 3a5aHusA 10 KOHTPOJIbHOM padoTe Ned

Ne 3amanus 1 2 3 4 5 z
Ouenica, 2 | 25| 25| 35 35 14
oai

1. Hanumwre BbIpakK€HUE 3aBUCUMOCTH SKBUBAJIEHTHOW AJIEKTPONPOBOJHOCTH CHUIIBHBIX
ANEKTPOJIUTOB OT KOHIIEHTPALUH.

2. HapucyiiTe cxemarudecku rpaduK 3aBUCUMOCTH CPEIHEHOHHOTO KOod(pQHIHEHTa
AKTUBHOCTH CWJIBHOTO D3JIEKTPOJMTa OT HOHHOM CHJIBI pacTBopa (B ILIMPOKOM JHaIia3oHe
KOHIICHTpaLUi).

3. Ha ocHOBaHUM CIpaBOYHBIX JaHHBIX O BEJIMUYUHE NPOU3BEAeHUS pacTBopuMocTH BaSO4
paccuuTanTe pacTBOPUMOCTH 3TOM cosin B Boze U B pactBope 0,003 M NaxSO4 mipu 298 K.

4. Tlonp3ysich CIPaBOYHBIMH JTAHHBIMH O CPETHHX MOHHBIX KO03(UIMEeHTax aKTHBHOCTH
ANEKTPOJIUTOB Asisi BogHOro pactBopa ZnCly ¢ momsubHOCTRIO 3,0 mpu Temmepatype 25°C
BBIUHUCIIUTE CPEAHION HOHHYK MOJISUIBHOCTh, CPEIHIOI0 HOHHYIO AKTHBHOCTh M IIOJIHYIO
AKTUBHOCTb JJIEKTPOJIMTA.

5. MousipHas 3J€KTPONPOBOAHOCTh NMPU OECKOHEUYHOM paz0aBIIEHUM PACTBOpa YKCYCHOH
KUCIOTH B 1,5 pa3a Oouible Tako# e 3JIeKTPONPOBOAHOCTH THAPOKCHAA aMMOHUS. PacTBopsI
0,IM ykcycHoit kucnotel U 0,05M ruapokcuaa aMMOHMSI UMEIOT OJUHAKOBYIO YACIBHYIO
ANEKTPONPOBOIHOCTh. KaKOBO COOTHOLIEHHME CTENEHEH IUCCOLMALUU ITHX AJIEKTPOJIUTOB B
HaHHBIX pacTBopax? (Yro Gombmie?).
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IIpumep 3a5aHusA 10 KOHTPOJILHOM padoTe NeS

Ne 3amanug 1 2 3 4 5 >
Onenxa, 2 125125 35 3.5 14
oai

1. 3anumure ypaBHeHue HepHcTa nis noreHuumana anekrpoaa I-ro poga. OT yero 3aBUCUT
BEJIMYMHA U 3HAK [TOTEHLIMaja TaKoro IeKTpoaa’?

2. K xakomMy TuIly OTHOCUTCS JaHHBIM TaJbBAaHMUYECKUH JJIEMEHT (XMMHUUYECKUH,
KOHIICHTPALMOHHBIA, € TepeHocoM, 0e3 mnepeHoca)? HamumuTte ypaBHEHHE pEaKIHH,
IIPOTEKAOIEH B JAHHOM BJIEMEHTE.

Pt | Hg-Zl’l(aManLraMa) ’ ZnSOq4 | Zl’l-Hg(aManLraMa)| Pt
aj az

3. Ilo crpaBOYHBIM JaHHBIM O CTaHAAPTHBIX D3JEKTPOAHBIX ITOTEHIMAIAX BBIYUCIUTE
cranaaptHyto D/IC anemenTa u npousseaeHue pactsopuMocty mpu 298 K nns AgBr.

4. Tlonp3ysich cOpaBOYHBIMU JaHHBIMM, paccuuTaiite D/IC raapbBaHUYECKOrO 3JIEMEHTa
npu 298 K, COCTOSIIIET0O W3 NPUBEIEHHBIX JJIEKTPOAOB. MOJSUIbHBIE KOHLEHTpaluu
AJIEKTPOJIUTOB B 3JIEKTponax m; u mo. VloHHbIe K03(pPUIMEHTHI aKTUBHOCTH BBIUYMCIUTE MO
ypaBHeHHMIO TepBoro  mpubmmwkeHuss Teopun  [lebas-Xrokkens.  CocraBpTe  CXeMy
raJIbBAHUYECKOT0 3JIEMEHTA, COCTOSIIETO U3 YKa3aHHBIX 3JIEKTPOIOB.

Onektpon | mj Onekrpon 11 m>

KCl| AgCl| Ag 0,005 ZnSO04 | Zn 0,002

5. CocTaBbTe YCIOBHYIO 3allUCh TallbBAHUYECKOTO dJEMEHTa 0€3 KUAKOCTHBIX
coeanHeHU («6e3 mepeHoca»), B kotopoMm mpu T = 298 K caMompou3BOIBHO HpPOTEKAET
peakims Pb + HgCl, = PbCl, + 2Hg. Bemuucnure crangaptayio 2JIC  snemenTa,

TEpMOAVHAMUYECKYIO0 KOHCTaHTy paBHOBecus K, peakuuu.

IIpumep 3a5aHusA 10 KOHTPOJIBLHOM padoTe Ne6

Ne 3amanug 1 2 3 4 5 >
Onenxa, 2 125125 35 3.5 14
oai

1. 3aBUCUT 1M OT HCXOOHBIX KOHIIEHTpAlMil pearupyromux BELIECTB IEPUOJ
MOJIYIIPEBPALCHUS [UIsl PEAKLUU BTOPOro mnopsaka. IIpusenure MareMaTndecKoe BBIPAKEHUE
JUISL Clly4dasi, KOTJla Ha4aJIbHbIE KOHLIEHTPALlUU PEareHTOB PaBHBI.

2. Kakumu paHHBIMM HAJO pacrnojaratbe JUisl pacyeTa MaKCHUMalbHO BO3MOXHOIO
KOJIMYECTBA IPOMEXYTOYHOIO BEIECTBA B IIOCJIECIOBATEIBLHOM pEakuuu IEpBOrO IMOpsSAKA

A—5—>B—% >C? Kak 3aBHCHT BBICOTa MaKCHMyMa KpHBOi C, = f (T) OT OTHOILIEHUS
ky/ o
KOHCTaHT ?
kl

3. JIs1st HEKOTOPOH peaKIiy MOJYUYCHBI CICIYIOIINE SKCIIEPUMEHTAIbHBIC TaHHbBIC:
Cy > MOTIL/T 0,02 0,04 0,06 0,08

T,/ , MUH 6,3 6,3 6,3 6,3
P
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Mo3kHO 11 cienaTh BBIBOJ O MOPSAKE TaHHOM peakuuun?

4. Peakuusi TEpMUYECKOIO PA3JIOKEHMs dTaHA SIBISIETCS PEAKLUEH NEepBOro IMOpsiiKa.
IIpu 550 °C KoHCTaHTa CKOPOCTH peakiuu paBHa 2.5-10 ¢, ampu 630 °C - 141,5-107°¢".
Paccuuraiite »HEprur0 aKTUBALMM U MPEIIKCIOHEHIMAIBHBIM MHOXWTEIb YypaBHEHUS
AppeHnnyca.

5. Ilpu cmemeHuy paBHEIX 00BEMOB TONYMONApHBIX pactBopoB [,0, u HCOH ,

B3aumoyeiictByromux 1o ypasHenmo H,0, + HCHO = HCOOH + H,Ouepes 20  mun.

[IpopearupoBasio 80% ucxoaHbIX BemlecTB (peakuusi 2-ro mnopsaka). CKOJIbKO BpeMEHHU
noTpedyeTcst sl TOro, YTOOBI peakius MPOIUIa HA Ty K€ IIyOHHY, €CITU PaCTBOPHI MCXOIHBIX
peareHToB pa30aBUTh BBOE, & 3aTEM CMEIIAaTh?

IIpumep 3a5aHusA 10 KOHTPOJIBLHOM padoTe Ne7

Ne 3aganus 1 2 3 4 >
Ouenka, |\, | 5 | 2 9
oain

1. Kakue peakuuu HazpiBaroTcsi LenHbIMU? JlaiiTe ompeneieHHe U HAa30BUTE€ OCHOBHBIE
CTaJluy LEMHOTO MpoLecca.

2. Yro mpencraBnsieT coOOM aKTUBUPOBAHHBI KOMIUIEKC W Ye€M OH OTJIMYAeTCS OT
AKTUBHBIX MOJIEKY?

3. na paznoxenus nepoxkcuga ROOR B pactBopurene SH npennonaraercs cienyrouiast
II0CJIEI0BATEIbHOCTD PEAKIIHIL:

1) ROOR — 2RO- (ki)
2)RO- + SH — ROH + S- (k2)
3) S- + ROOR — SOR + RO- (k3)
4)28- — S, (ks)
HOHB3y5ICB METOAOM CTaL[I/IOHapHBIX KOHHGHTpaHHﬁ, BBIBCIUTC KNHCTUYCCKOC ypaBHeHI/IC JUIA
d [ROOR]

CKOPOCTH pa3JI0KCHUA ICPOKCHUIA dt

4. TIpeapKCIOHEHIMAIbHBIA MHOKHUTEIL MOHOMOJIEKYJISIPHOTO PA3lIOKEHHs JHAllETUIIA
npu 285°C pasen 8,0:10° ¢!, BbluMcauTe OSHTPONMIO AKTHBAMKM OTOW  PEAKIMH.
TpaHCMUCCHOHHBIM MHOKHUTENb IPUMHUTE PABHBIM €IMHHMIIE.
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8.2. Bonpocs! i1 HNTOrOBOr0 KOHTPOJISI OCBOCHHS JMCIUILIHHBI (4 ceMecTp — IK3aMeH, 5
ceMecCTp — IK3aMeH)
MaxkcuManbHOE KOJMYECTBO OaIIOB 3a 9k3ameH (4 cemecmp) — 40 GaioB, 3a IK3ameH
(5 cemecmp) — 40 6annos.

8.2.1. Ilpumepbl KOHTPOJBHBIX BONPOCOB /UI HTOTOBOIO0 KOHTPOJISI OCBOCHHS
AMCUUIIMHBI (9K3aMeHa)

4 cemecr
DK3aMEHAIMOHHBIA OWJIET BKIIIOYAET KOHTPOJBHBIE BOMPOCH! MO pazzxenam 1, 2, 3 u 4

paboueil mporpaMmbl TUCIMILIMHBI U COACPKUT 4 Bompoca. 1 Bompoc — 10 6amnos, Bonpoc 2 —
10 6amnos, Bonpoc 3 — 10 6amos, Bonpoc 4 — 10 6amnos.

1. TlepBblii 3aKOH TEPMOJUHAMUKH, (QOPMYJIUPOBKHM UM MaTEMaTHYECKOE BBIPAKEHHE.
BuyTtpennss sueprust cucremsl. Tersora u padota kak Gopmsl nepenaun sueprun. [lepsorit
3aKOH TEPMOJMHAMUKU MPUMEHUTEIHHO K M30TEPMUYECKOMY, H300apHOMY U H30XOPHOMY
mpoueccam.

2. TemioeMKOCTbh HI€AIBHOTO ra3a. M3oxopHas u nzodapHas MOJISIpHbIE TEIUIOEMKOCTH. CBS3b
MEXIYy HUMH JUISI MIEaJbHOrO Ta3a. 3aBHUCUMOCTh HM300apHOM TEIUIOEMKOCTH OT
TEMIIEPATYPHI U arperaTHOr0 COCTOSHUS BEIIECTBA.

3. Tepmoxumus. TerutoBele 3(p(PeKTbl XUMUYECKUX PEAKUUN MPH TMOCTOSHHOM JIABJICHUU WU
nocrtossHHOM oObeme. 3akoH ['ecca. CnenctBus u3 3akoHa ['ecca. CrangapTHBIE TEIUIOTHI
cropanusi u oOpa3oBaHus. CBsA3b TEIUIOBBIX 3(P(PEKTOB XMMHUYECKUX peaKUuil mpu
MOCTOSIHHOM [IaBJIGHUM M TIOCTOSSHHOM o0beMe. VX uCmonb30BaHUE ISl HAaXOXKICHUS
TEIUIOBBIX 3((EKTOB XUMHUECKUX peakuuid. IlpowsuocTpupyiiTe Ha MpPOH3BOJIHLHOM
IIpUMepe.

4. BsiBox u anHanu3 ypaBHeHus Kupxroda. Vicnonp3zoBaHue MHTErpaibHbIX (HOPM ypaBHEHHS
JUIS  BBIYUCIICHHUS TEIUIOBBIX 3()()EKTOB XUMHUECKHMX MPOLECCOB MpH  3aJaHHOU
TEeMIIepaType.

5. Bropoe Hauano TepMOAMHAMMKH. DHTPOIHS, €€ OCHOBHBIE CBOMCTBA. BBIBOJ BBIpayKeHUS
Uis TodHOoro nuddepeHyana SHTponuu. Pacyer m3MeHeHMs SHTPONUHM B Mpoleccax ¢
y4acTHEM MJ€aJIbHOIO Ta3a. 3aBUCUMOCTb DSHTPOIMHM OT IIApaMETPOB COCTOSHUS.
M3MeHeHne SHTPONMHU B ITPOLIECCE CMEILIEHUS U/1€aIbHBIX Ia30B.

6. 3aBHCHMOCTH SHTPONMHU BEILIECTBA OT Temreparypbl. M300pazute cxeMaTHUeCKd Tpaduk
ATOM 3aBHCHMOCTh B TEMIIEpaTypHOM HHTEpBaje, BKIIOUAIONIEM B ce0sl TeMmIepaTypbl
IUIaBJICHUsS M KWUIIeHUs BemiecTBa. ['paduueckuii M aHAIUTUYECKHH pacdeT aOCOIIOTHOM
SHTPOIHH.

7. CamMonpou3BOJIBHBIE U HECAMOIPOU3BOJIBHBIE MPOIECCHl. BTOpoe Hadano TepMOINHAMUKH.
MatemaTuueckoe BBIpaKEHUE 2-TO 3aKOHAa TEPMOJMHAMHMKU B HM30JUPOBAHHOM CUCTEME.
N300pa3utre Xxapakrep HU3MEHEHMsI OSHTPOIMM B  CaMOIPOM3BOJIBHOM  IIPOLECCE,
IIPOTEKAIOLEM B U30JIMPOBAHHOM CUCTEME.

8. OOwvenunenHoe ypauenue I u Il 3akoHOB TepmoanHamuku. DHeprust ['ub6ca m sHeprust
I'enpMronbiia, cBOiiCTBA.

9. BriBogx BeIpaxeHus A7 oidHoOro nuddepenmana sHeprun I uoéoca. 3aBUCUMOCTh SHEPTUU
['n606ca oT naBiIeHUS U TEMIIEPATYPHI.

32



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

BreiBoa BeIpaxkeHwus Juis moigHoro auddepeHnuana sHepruu [ enpMroinbiia. 3aBUCUMOCTD
sHepruu [ enpMronbia oT TeMnepaTypsl 1 0obeMa.

PaBHOBeCHBII BBIXOJ] XMMHUYECKOW peakiuu. Beipasure B 00meM BHUAEC KOHCTaHTY
paBHOBECHS K, JUIS PEAKIMU Ye€pe3 PaBHOBECHOE KOJIMYECTBO MOJICH aMMHaKa, paBHOE X,

u 061_[[66 JABJICHUEC B CUCTEME P, €CIIK IJIA MPOBCACHUS PCAKIIMHA MCXOIHBIC BCIICCTBA B3SThI
B CTCXUOMCTPHUYCCKUX KOJIMYCCTBAX.

TepMOI[I/IHaMI/I‘-ICCKaSI U SMIIUPUYCCKAd KOHCTAHTBI XUMHYCCKOI'0 pPaBHOBCCHUS. MeTOIH:I
pacyeTa KOHCTAHTBI pPABHOBECHUS TIpH T = 298K .

Bnustnue oOriero gaBieHus U IPUMECH MHEPTHOTO ra3a Ha PaBHOBECHBIN BBIXOJ] IPOYKTOB
peakuu. PaccMoTpuTe Ha MPOM3BOIILHOM ITpUMEpE ra30(ha3HOM peakiuy.

Bnusinue TemnepaTypbl Ha XMMHYECKOe paBHOBecHe. BrIBO M aHANmU3 ypaBHEHHs U300apbl
Bant-T'odda. IlpubmmkeHHOE M yTOUHEHHOE HMHTErpUpOBaHHME ypaBHeHMA. llpuBeaure
pUMep XUMHUYECKOH peakiuu, JUis KOTOpOil KOHCTaHTa paBHOBECHs Bo3pacTaeT (yObIBaer)
C YBEJIMYCHHUEM TEMIIEPATYPHI.

Oco0eHHOCTH XMMHUYECKOTO PAaBHOBECHUS B T€TEPOreHHBIX cucTemMax. [IpumMepsl BeIpaskeHUs
KOHCTAaHTBl XUMHUYECKOTO PAaBHOBECHUs JJIsl TE€TEPOreHHBIX peaknuid. BriusHue naBneHus u
00aBOK MHEPTHOTO T'a3a Ha CIIBUT XUMUYECKOT'O PABHOBECHSL.

OmnpezneneHue CpeaHEro W HMCTUHHOTO TEIUIOBOro 3(@dexkra XuMHUECKOW peakuud Ha
OCHOBAHMU DSKCIIEPHUMEHTAJIBHBIX TaHHBIX O 3aBUCHMOCTH KOHCTAaHTBHI PaBHOBECUS OT
TEeMIepaTypbl. AHAIUTHYECKUE U TpadUUIeCKue METO/IBI.

da3oBbie Tepexoabl nepBoro poga. OCHOBHbIE MOHATHA: (a3a, COCTABISIONIEE CHUCTEMY
BEIIECTBO, HE3aBUCUMBIA KOMIIOHEHT, YHCIIO cTemneHel cBoOonbl. [IpaBuno da3 ['mbOca.
da3oBasi quarpaMmMa OJHOKOMIIOHEHTHOH CHCTEMBI, ONHCAHHE KPUBBIX U XapaKTEPHBIX
ToueKk aAuarpammbl. [lpumenenue npasmia ¢a3 k auarpamme. Kakoe MakcumanbHOE 4HCIIO
(a3 MOXKET HaXOIUTHCS B PABHOBECHH B OJTHOKOMIIOHEHTHOH cucteme?

@a30BbIE paBHOBECUS B OJHOKOMIIOHEHTHOHM cUCTeMe. /[marpamma COCTOSIHHS C TPOWHOH
TOouKOM. Onrcanue KpUBbIX M XapaKTEPHBIX TOUeK Ha nuarpamme. [pasuno ¢a3 ['nbdoca.
Wnterpanbubie  ¢opmbl  ypaBHeHusi Kianeiipona-Kmaysuyca. IlpuBenure ypaBHEHus,
BBIPQ)KAIOLINE 3aBUCUMOCTh JIABJICHUS HACBHIIIEHHOTO TMapa Haja KHUIKOM (a3oit oT
TeMIepaTypbl Opu yCloBusAX: a) AH = f(T'), 6) Ac=Aa+AeT. Kakomy U3 mpuBeieHHBIX

BBIIIC YCIOBHIl OTBedaeT JMHEHHas 3aBucumocth B koopaunarax InP = f(1/T)? Ilap

CUMTATh UCATBHBIM ra30M.
[aiiTe onpeneneHne TeMnepaTypbl KUIEHUS KUJIKOCTH. 3aBUCUMOCTD TEIIOTHI MUCIIapEHUs
or TtemmepaTypsl. ['paduyeckoe TpenCTaBICHHWE YKa3aHHON 3aBHCHMOCTH. Y KaXHTE
o0nacTe TemmepaTyp, A7 KOTOPOH MOXKHO IpeHeOpedb BIMSHUEM TEMIIEpaTypbl Ha
TEIUIOTY UCIIApEHMSL.

JuarpaMmbl  KWTNEHUsT OMHAPHBIX CHUCTEM C TIOJIHOM B3aMMHOW PacTBOPUMOCTHIO
KOMIOHEHTOB. 3akoHbl ['n00ca-KonoBanosa. [Ipumenenne npasuna (a3 K UCCIEIOBAHUIO
JarpamMM KUIIEHUS.

PaBHOBecue ‘“KuakocTb-nap” B JBYXKOMIIOHEHTHBIX cucTeMmax. J(umarpamMmsbl “‘naBieHHe-
coctaB”, ‘“‘remrmeparypa-cocTaB”’, ‘‘CcocTaB Iapa-cocTaB JMKHJAKOCTH Ul CHUCTEM C
MI0JIO’KUTEIBHBIMU OTKJIIOHEHUSIMU OT 3aKOHa Payis.

Jnarpamma cOoCTOSIHMSI JBYXKOMIIOHEHTHOM cucTeMbl A-B xapakTepusyercss MUHUMYMOM
Ha KpUBOH «TeMieparypa-coctaB». KOMIOHEHT A sBII€TCS MEHEE JIETYYHM, YEM BELIECTBO
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30.

B. Omnucanue nuHUI ¥ monedl quarpaMMbl. YKaKUTE COCTaBbl JTUCTHIUIATA U KyOOBOTO
OoCTaTKa MpH pPEeKTH(PHUKALKUU SKUAKOW CMecH, ¢ OONbIIMM (MEHBLIMM) COZIEpKaHUEM
KOMIIOHEHTa A 110 CPAaBHEHMIO C a3€0TPOITHOM CMECHIO.

OCHOBBI pa3ziefieHUs )KUIKUX OMHAPHBIX CMEcel eperoHKoi u pektudukauein. BosmoxHo
JU JBYXKOMIIOHEHTHYIO CHUCTEMY, XapaKTEpU3YIOLIYIOCS HaJU4MEM a3eoTpomna (cocTaB He
COBIIA/Ia€T C a3€OTPOIIHBIM), PA3AEIUTh HA YUCTbIE KOMIIOHEHTHI? [IpuBeauTE NOSICHEHHUE.
[TapumanpHple MOJSPHBIE CBOMCTBA (BEJIMYMHBI) KOMIIOHEHTOB pPacTBOpA. Cas3pb
NapUUabHBIX MOJISPHBIX CBOMCTB ¢ OOIIMM CBOMCTBOM M COCTAaBOM CHUCTEMBI. Y PaBHEHUS
I'n66ca-/lrorema.

WneanbHble pacTBOpbl. CBoiicTBa. DyHKIMU CMEIICHUS. YPaBHEHMSI IJIsl pacueTa S3HEPIUU
['n606ca W SHTANBIMM CMEUICHUS IPH OOpa30BaHMM MICATBHBIX PACTBOPOB M3 YHCTBIX
KOMIIOHEHTOB. lIpuBeaure nmpumMepsl cUCTEM, NMPEACTABIIAIOMUX IMPAKTUYECKU HACAIBHBIN
pacTBOp B )KUIKOM (haze.

AKTHUBHOCTh, KOX((QHUIMEHT aKTUBHOCTH KOMIIOHEHTa pPacTBOpa. IKCIEPUMEHTAIHHOE
omnpenenenue Kod(hGUIMeHTa akTHBHOCTH KOMIIOHEHTa pacTBOpa MO BEIMYMHE JaBJICHUS
€r0 HaCBIIIEHHOIO I1apa.

[IpenensHO pa3baBieHHbIE pacTBOpbl. 3akoHbl Payns u ['eHpH, WX NPUMEHUMOCTH IS
OIMCaHUs 3aBUCUMOCTH JABJICHUS HACBILICHHOIO I1apa OT COCTaBa pacTBOpa. YpaBHEHUS
JUIsl XMMUYECKOr0 TIOTEHIMAJIa PACTBOPUTEIIS U PACTBOPEHHOIO BEILIECTBA.

OcmMmoc, ocMoTnueckoe aasiieHue. [IpuuMHbI, BBI3BIBAIOLIUE NEPEXO] PACTBOPUTENS Yepe3
MOJIYIIPOHUILIAEMYIO IIEPErOpOAKY. YPaBHEHUE, CBA3BIBAIOIICE OCMOTHYECKOE HABJICHHUE C
KOHIEHTpauuen pactsopa. OmnpenenaeHus MOJISPHON MacChl PaCTBOPEHHOI'O BEILIECTBA IIO
JIAHHBIM U3MEPEHUs OCMOTHYECKOTO AABJICHMUS.

KonnuraruBHble CBOWCTBA pPAaCTBOPOB HEJIETYYHMX BEIECTB B JIETyYE€M paCcTBOPUTEIE.
O0YIMOCKOIMYECKH M KPHOCKONMYECKH METOMbl OIpENeNIeHUus] MOJISIPHOM Macchl
PacTBOPEHHOI'O BELIECTBA.

5 cemecT

DK3aMEHAIIMOHHBIN OWJIET BKIIOYAeT KOHTPOJIBHBIE BOIMPOCHI MO pasienam 5, 6, 7 u 8

paboueil mporpaMmbl TUCIMILIMHBI U COACPKUT 4 Bompoca. 1 Bompoc — 10 6amnos, Bonpoc 2 —
10 6amnos, Bonpoc 3 — 10 6amos, Bonpoc 4 — 10 6anmnos.

PacTBOpBI CHJIBHBIX 3JE€KTPOIUTOB. (OCHOBHBIE TOJIOKEHUS Teopuu Jlebas-XIoKkens.
3aBHCUMOCTB CPEIHEr0 HOHHOTO K03((duIlMeHTa akTHBHOCTH OT MOHHOM CHJIBI pacTBOpa B
pa30aBICHHBIX U KOHIEHTPUPOBAHHBIX PACTBOPAaX CHIBHBIX AJIEKTPOIUTOB.

3aBUCUMOCTD JIEKTPONPOBOJIHOCTH PACTBOPOB CHJIBHBIX 3JIEKTPOJIMTOB OT KOHLIEHTPALUHU.
OnekTpoPOopeTHUecKUid U peakcaluOHHBIA 3()()EKThl CHIKEHHS 3JIEKTPONPOBOJHOCTH. B
KaKHUX ONBITaX MOATBEPIKIACTCA HAIMYHME WIN OTCYTCTBHE ITHX 3(pPeKToB TOpMOKEHUS?
PacTBOpBI CHJIBHBIX 3JE€KTPOIUTOB. (OCHOBHBIE TMOJIOKEHUS Teopuu Jlebas-XIoKkens.
3aBHCHUMOCTB CPEIHEr0 HOHHOTO K03((duIMeHTa akTHBHOCTH OT MOHHOM CHJIBI pacTBOpa B
pa30aBICHHBIX U KOHIIEHTPUPOBAHHBIX PACTBOPAaX CHIBHBIX AJIEKTPOIUTOB.

HNonnass cuna pactBopa. BimsHHME ITOCTOPOHHUX OJJIEKTPOJIUTOB HA CpPEOHUN WOHHBIN
KOO(QQHUIMEHT aKTUBHOCTH JAHHOTO CHUJIBHOTO 3JEKTponuTa. [IpaBMIIO HMOHHOHN CHIIBI
pactBopa Jlptouca-Pennana, 061actTb ero npuMEHUMOCTH.

34



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

MousipHast U yzieibHas dJEKTPUYECKUAE IIPOBOJAUMOCTH PACTBOPOB JJIEKTPOJIUTOB, ITIOHATHE,
€AVHULBI U3MEPECHUSL.

3aBUCUMOCTb MOJISIPHOM W YJEJIBHOM  3JIEKTPONPOBOJHOCTEM OT  KOHIIEHTpALUH,
TeMIepaTypbl U MpUpoasl pacTBoputessa. OObSICHUTE XapaKTep yKa3zaHHBIX 3aBUCHMOCTEH
JUIS CJTa0BIX U CUIIBHBIX AJIEKTPOJIUTOB.

PacTtBopbl c1albix anekTponuToB. OCHOBHBIE MOJIOKEHHS Teopuu AppeHuyca. BreiBox u
aHaJIn3 3aKOHa pa3BeeHus OcTBalibaa 7 3JEKTPOIUTA BaJleHTHOro Tuna 1:1.

BinsHue KOHLIEHTpalMM M TEMIIEPATypbl HAa KOHCTAaHTY JUCCOLMALMM M CTEIEHb
JUCCOIMALMU  CJIA0BIX 3JIEKTPOJIUTOB. 3aBUCHUMOCTH DJIEKTPONPOBOAHOCTH PacTBOPOB
CJ1a0BIX ANEKTPOIUTOB OT KOHIICHTPALIUH.

MounsipHast U yzieibHas dJEKTPUYECKUAE ITPOBOJAUMOCTH PACTBOPOB JIEKTPOJIUTOB, ITIOHATHE,
€IMHULBI M3MEPEHMs. 3aBUCUMOCTb MOJISIPHOM M YJEIbHOH 3JIEKTPONPOBOAHOCTEM OT
KOHLICHTPALUU U IIPUPOJBI PACTBOPUTEIIA.

[IpuBenure aHAMUTHYECKHE BBIpaXXEHUS JBYX 3akoHOB Kombppayma: ypaBHEHHSA

KBaJpaTHOIO KOpHSA, A = \/E N 3aKOHa HE3aBHCHUMOI'O ABHMXXCHHA HOHOB. /UUId KaKHUX
3 b

AIIEKTPONIUTOB (CNIAOBIX WJIM CHJIBHBIX) M TpPU KaKUX YCIOBHSAX CIPAaBEIUIMBBI 3TH
BBIpAKEHUS?

Knaccudukanus ranpBaHHUECKUX 3JEMEHTOB. XHMMHUYECKHE TalbBAaHUYECKHE SJIEMEHTHI,
MIOHATUE U IIPUMEDPBL.

Hopmanbnsili 351eMeHT BecToHa: yCTpOMCTBO 3JIEMEHTA, JJIEKTPOIAHBIE IIOJIyPEAKLUH,
ypaBHEHHE CaMOIIPOU3BOJILHON peaklny, ypaBHeHHe HepHeTa, 001acTu ero mpuMeHeHHUS.
Konuentpanuonsusle nenu. YpaBHeHue HepHcra [uisi KOHLIEHTPALMOHHOTO 3JIEMEHTA,
COCTaBJICHHOI'O U3 JBYX aMaJIbIaMHBIX JIEKTPOJIOB.

3aBucumocts OJIC OT aKTHMBHOCTEH y4YaCTHUKOB JJIEKTPOXMMHMUYECKON pEaKIuH,
IIPOTEKAIOLIEH B raJlbBAHUYECKOM dJIeMeHTe. BeiBoa U aHanu3 ypaBHeHus HepHcera.
Onement Jlanuansa-SkoOu: ycTpoiicTBO 31eMeHTa, 3JIEKTPOIHbIE MOIYpPEeaKIuy, YpaBHEHNE
CaMOIIPOU3BOJILHOM peakuuu, ypasHeHue HepHcra.

KonuenTtpanuonsusle nenu. YpaBHeHue HepHcTra uisi KOHLIEHTPALMOHHOTO 3JIEMEHTA,
COCTaBJICHHOI'O U3 JBYX aMaJIbIaMHBIX JIEKTPOJIOB.

Knaccudukanus snextponoB. ['a3oBble 3J€KTponbl ompeiesieHue, HpuMmepbl. BoiBoa u
aHaIU3 ypAaBHEHUM, BBIPAKAIOIIMX 3aBUCHMOCTbH IIOTEHIMAa BOJOPOJHOIO U XJIOPHOTO
AJIEKTPOAOB OT AKTHBHOCTM MOHOB M JaBjeHus rasa. Cxema M 00JacTb NPUMEHEHUS
BOZOPOJHOIO JJIEKTPOAA.

Knaccugukamuss 31eKTpoaoB. ONEKTPOJsl BTOPOTO poja, OINpENeIeHUEe IMPUMEpHI.
3anummre 3JIEKTPOIHYIO PEaKInIo U ypaBHeHne HepHcera 1i1st BBIOpaHHOTO 3JIEKTPOIa.
BinsiHMe KOHLEHTpauuu MOTEHLIUAJIONPEAEIAOIUX HOHOB, pH 1 MOHHOM cHiIbl pacTBOpa
Ha TMOTEeHUWal 3JIeKTpoaa. KanoMenbHBIH 3JIEKTPOJ: CXEMa JJIEKTPOJa, 3JIEKTPOJIHBIE
MOJIypPEaKIIMHY, IPUTOTOBJICHUE, 00aCTh TPUMEHEHUSI.

Knaccudukarus 3JIEKTPOJIOB. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE JJIEKTPOJBL:
OIIpelielICHUE, IPUMEPSBI, NIEKTPOAHBIE MOJypeakuuu. BeiBog u ananu3 ypasHenus HepHera
JUIS BJIEKTPOJOB JAHHOIO THIIA.

XWHTHIPOHHBIN 3JIEKTPOJ: CXEMa DJIEKTPOAA, MIEKTPOAHBIEC MTOIYyPEAKIIUK, IPUTOTOBIICHUE,
001acTh MPUMEHEHUSI.

BeiBog w aHamu3 MHTErpasbHOW (OPMBI KHHETHYECKOT'O YpaBHEHHUsS HEoOpaTHMOI
roMoreHHoi peakiuu 0-ro nopsiaka. M300pazute cxeMaTndeck KHHETUIECKUE KPUBBIC JITIs
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UCXOAHOIO BELIECTBA M TPOAYKTAa pPEAKIUH, a TaKKe IPHUBEAUTE MaTEMaTHUECKUE
BBIPQKEHUS, ONMCHIBAIOIIME XOJ OSTUX KpHUBBIX. BbIBenuTe BbIpaXK€HUE I BPEMEHHU
MOJTyTIPEBPAILEHUs] UCXOAHOIO BELIECTBA.

BeiBog w aHanu3 MHTErpasbHOW (OPMBI KHHETHYECKOT'O YpaBHEHHUS HEoOpaTHUMOI
TOMOTeHHOM peakiuu 1-ro nopsaka. M300pazute cxeMaTndeck KHHETUYECKUE KPUBBIC JITIs
UCXOAHOIO BELIECTBA M IPOAYKTAa pPEAKIUH, a TaKKe IPHUBEAUTE MaTEMaTHUECKUE
BBIPQKEHUS, ONMCHIBAIOIIME XOJ OSTUX KpHUBBIX. BbIBenuTe BbIpaXK€HUE Il BPEMEHHU
MOJTyTIPEBPAILEHUs] UCXOAHOIO BELIECTBA.

HeoOpaTumple TOMOTeHHBIE peakiuu 2-ro  TOpsIKa C paBHBIMH  HadaJbHBIMHU
KOHIIGHTPALUsIMH pearceHToB. BbIBOJ MHTErpaiibHON (POPMBI KHHETHYECKOTO YPaBHEHUS.
Kunernueckas KpuBasi, ypaBHEHUE KMHETUYECKON KpUBOM. IIpuBenure
T depeHMaIbHyI0 U UHTETpaibHyI0 (GopMbl (06€3 BBIBOAA) KMHETHUYECKOTO YpPaBHEHUS
OJIHOCTOPOHHEH TOMOIE€HHOM peakuuu BTOporo mnopsaka «A + B — mpoaykTei»,
NPOTEKAIOIIEH MpH TOCTOSHHBIX TeMmIeparype U o0beMe, €eClId KOHIEHTPaLuU
pearupymomux BemecTs A 1 B B MOMEHT Hauana peakiuy He paBHBI JpyT IpYyTy.

BeiBog u aHanmu3 MHTErpasbHOW (OPMBI KHHETHYECKOTO YpaBHEHHUsS HEoOpaTHUMOI
TOMOTCHHOM peakiuu 3-ro nopsaka. M300pazure cxeMaTndeck KHHETUIECKUE KPUBBIC JITIs
UCXOAHOIO BELIECTBA M IPOAYKTAa pPEAKIUH, a TaKKe IPHUBEAUTE MaTEMaTHUECKHUE
BBIPQKEHUS, ONMCHIBAIOIIME XOJ OSTUX KpHUBBIX. BbIBenuTe BbIpaXK€HUE I BPEMEHHU
[OJTyTIPEBPAILEHUs] HCXOAHOIO BELIECTBA.

[TapannenbHple peakiMyd MEPBOro MOpsAKa. 3amummre cucreMy anpdepeHInantbHbIX
KMHETUYECKUX YPaBHEHHI, ONMCHIBAIOLIYIO MapajlieIbHble TOMOI€HHBIE PEAKIMN IIEPBOIO
nopsinka A — B, A — D ¢ koncrantamu ckopoct ki u kz cooTBercTBeHHO. BBIBOJ
YpaBHEHH, MO3BOJISIIOIIMX MPOBECTH pacyeT KOHCTAHT CKOPOCTH 00euX MapajulelbHbIX
peakuuii. Kak MeHse€TCS COOTHOLIEHUE MEKIY KOHLEHTPALMUAMM MPOIYKTOB PEAKLUU II0
Mepe €€ IPOTEKaHUsI.

[TpuHIMI HE3aBHCHMOCTH NPOTEKAHUS 3JIEMEHTApHBIX peakiuil. OOpaTHUMble peakuuu
NEpBOTO MOpsAKa, cucTeMa IUu(QepeHINaIbHbIX YPaBHEHUH, OMMCHIBAIOIIUX CKOPOCTH
AJIEMEHTApHBIX CTAUil U Ipoliecca B LEeJI0M. BbIBOI ypaBHEHNUH, TO3BOJISAIOIIUX TPOBECTH
pacyeT KOHCTaHT CKOpOCTH 00enx peakiuii. Bo3MokHbIe BUIbI KHHETHUECKUX KPUBBIX IS
HCXOJHOI0 BEUIECTBA M IPOAYKTa pPEaKLUU B 3aBUCUMOCTH OT COOTHOIIEHHUS KOHCTAHT
CKOpPOCTH MPSIMON ¥ 0OpaTHOM peaxIuid.

BnusiHue TemmepaTypbl Ha CKOpPOCTh XHMMHYecKoil peakuuu. IlpaBuno Bant-I'oddda.
TemneparypHbiii K03()QHUIMEHT KOHCTAHTBI CKOpPOCTH peakiuu (kodddumnuent BanT-
ot da), xapakTep ero u3MEeHEHUs C TOBBIIIICHUEM TEMIIEPATYPHI.

VYpaBHenue  AppeHuyca.  Meroabpl  ONpeNENeHMsT  DHEPrMM  AKTUBAlUM U
IIPEIIKCIIOHEHIIMATIBHOTO MHOXHUTENsl. [lomyunTe BbIpaskeHUE, yCTaHABIIMBAIOILEE CBS3b
kodpduuuenta Bant-I'odpda c apdexTrBHOI SHEprUeii aKTHBALIMN XUMHUYECKOHN PEaKIHH.
W31m0kUT€ OCHOBHBIE IIOJIOKEHUS W O3Talbl BBIBOAA KMHETHUYECKOIO YPAaBHEHHS TEOPHUH
akTHBHBIX (OnHapHbIX) coyaapeHuit (TAC). IlpuBeaure 0CHOBHOE ypaBHEHHE TEOPUH IS
CiIydasi B3aUMOJICHCTBUS OJIMHAKOBBIX MOJIEKYJI U HA30BUTE BXOSIINE B HETO BEJIMUUHBI.
KoHcranta ckopocTH OMMOJNEKYJSPHOW peakiuy, MPeIdKCIIOHEHIUANIbHBI MHOXHUTENIb
(paxrop coymapenuit), sHeprus aktuBanuu. Crepuueckuil ¢axTop, HEOOXOAUMOCTH €ro
BBEJICHUS B KUHETUYECKOE YPAaBHEHUE TEOPHH.
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32. M310%UTE OCHOBHBIE IIOJIO)KEHUS TEOPUM IEPEXOJHOTO COCTOSHUS, CONPOBOXKIASA HX

33.

COOTBETCTBYIOIIEH KMHETUYECKON cxeMol. OnpeaenuTe CMbIC OHATUN «aKTUBUPOBAHHBIN

KOMIIJICKC», «KKOOpAWHATA PCAKINUN», «KMCTHUHHAS DHCPIUsa aKTUBAILlUW», B TCPMHUHAX TCOPHUU

NEpCXOAHOr0 COCTOAHMUA.

KuHeTnka MOHOMOJEKYJISIPHBIX pPEaKIMi B paMKax TEOPUHM aKTUBHBIX coyaapeHuil. Cxema
Jlunnemana. [losicHuTe, MpH KaKMX YCIOBUSX PEAKLMs Pa3NIoKEHHS B Ta30BOi (aze mpu

TEPMUYECKOM MEXAaHHU3ME aKTHBALUU MPOTEKAET 10 IIEPBOMY IOPSAKY, a IPU KaKUX — I10

BTOPOMY.

(DOH,Z[ OINCHOYHBIX CPCACTB NPUBCACH B BUAC OTACIBHOIO JOKYMCHTA, ABJIAIOHICTOCA

HEOTHEMJIEMOH YacCThI0 OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI.

8.3. CTpykTypa U npuMepsbl OWIETOB VIS IK3aMEeHa.
Ikzamen mno gucuMiuiuHe «@u3zuyeckaa xumus» NpoBoAUTCA B 4 um 5 ceMmecTpax u
BKJIIOUAET KOHTPOJIBHBIE BOMIPOCHI 110 pazznenam 1, 2, 3 u 4 (B 4 cemectpe) u 1o paszaenam 5, 6, 7

u 8 (B 5 cemectpe) paboueil mporpaMmMbl AUCIUTITAHBI.

buner I 9K3ameHna COCTOUT U3 4 BOIIPOCOB, OTHOCAIIUXCA K YKa3aHHBIM pa3JciiaM.

[Tpumep O6unera st akzamena ¢ 4 cemecmpe:

«Ymeeporcoaroy
3aB. xageapoii

buznIeCcKOi XUMUU

O.A. Patimman

(IToxmwce)

«

»

20

TI.

Munucmepcmeo nayku u gvicuie2o oopazoeanus P@

Poccuiicknii XUMHKO-TEXHOJIOIHYE€CKUH YHUBEPCUTET HMEHHU
JI.A. MenneneeBa

Kadenpa ¢pusudeckoit xummun

18.03.01 XuMunueckasi TEXHOJOTUA

dusnueckas XuMus

Bbujer Ne 1

®da3oBrIe paBHOBCCHUA B OJHOKOMIIOHCHTHBLIX CHUCTCMaAX. I[I/IanaMMa COCTOAHUA.

BeiBoa 1 ananus ypasaenus Kitaneiipona-Knaysuyca.

Wneanbuble pacTBophl. CBolicTBa. yHKIINN CMELIECHHUS.

[IpencraBbre rpaduuecKyro 3aBUCUMOCTh KOHCTAHTHI PABHOBECHS SK30TEPMUUECKOM

XUMHUYECKOW PEaKIMu OT TEMIEPATYPhbl B KOOpAMHATAX InK, = f(1/T). [losicHuTe, Kak

Ha OCHOBE YKa3aHHOW 3aBUCHMOCTH pACCUMUTaTh CPEOHHNA TEmIoBOi 3ddekT

XUMHYECKON PEAKIUU.

77 TrpaMMOB YETBIPEXXJOPUCTOIO YyIIEpOoJa HCHAPSAIOTCS IPU  HOPMAJIbHOU

TCMIICPATYPC KUIICHHSA, a4 3aTCM U30TCPMHUYCCKHU PACIIUPAIOTCA 10 JaBJICHUA B 2 pasa

HIKE HadyalbHOro. Paccuumraiite W3MeHEHHE »Hepruu [enbmroisiblia B JaHHOM

nporiecce.
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[Tpumep Owuinera Juist IK3ameHna 6 5 cemecmpe:

«Ymeeporcoaro» Munucmepcmeo nayku u gvicuie2o oopazoeanus P@
3aB. kadeapoii Poccuiicknii XMMHUKO-TEXHOJOTHYECKUN YHUBEPCUTET MMEHH
du3nueckoit XumMun JL.U. MenneseeBa

. Kadenpa ¢pusudeckoit xummun
O.A. Patimman

(Hozmuce) 18.03.01 Xumuyeckasi TeXHOJIOTHS
« » 20 T

dusnueckas XuMusa

Bbujer Ne 1

1. OgHOCTOPOHHHE peaKLMM HYJEBOIO MOpsaKa. BbIBOI ypaBHEHMS [UIsl pacueTa KOHCTaHTBI
CKOpOCTH peakuuu. OmnpeneneHne KOHCTaHThl CKOPOCTH W3 3KCIEPUMEHTAJIBHBIX JaHHBIX
(rpaduueckuii metox). [lepuon nmomynpeBpamieHus.

2. OcHoBHBbIe TIONOXKeHU Teopuu Jlebas-Xrokkens. 3aBUCUMOCTh K03 (UIIMeHTa aKTUBHOCTH
MOHA OT MOHHOH cuiibl pacTBopa. [Ipenenbusiii 3akoH [lebas- XroKKkes.

3. XnopuacepeOpsHblil 1ekTpoa. BriBog ypaBHenus HepHcra i pacdy€ra ero moreHuuana.
OO6nacTh NpUMEHEHHUS XJIOPUICEPEOPSIHOTO ANEKTPOIA.

4. Cocyn, oosemom 200 cm’, comepKaunii BOZOPOI M XJIOP, OJABEPIIIH JASHCTBHIO BHIMMOTO
cBeTa C JUIMHOW BONHBI A =420mum mpu ¢ =25°C. VIHTEHCHBHOCTH MOTIJIONICHHS CBETA
[=2,0-10"° flnc/c. Tpu oONyuyeHMH pEAKIMOHHOW B TEYEHHE IIOMyTOpa MHHYT
HnapuualbHOE JaBJIIEHUE BOJOpoJa CHu3uMiock co 150 mo 100mm Hg. Onpenenute

KBaHTOBBII BBIXO/J] pCaKIIMHU CUHTEC3a XJIOPHUCTOTO BOAOPOJIA.
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9. YHEBHO-METOJANMYECKOE OBECIIEYHEHHUE JUCHUITVINHbI

9.1. Pexomenayemasi iureparypa
A) OcHoBHasi IMTEpaTypa:

1. Bummnskos A.B., Kuzum H.®@. Ousnueckas xumus ans 6akanaBpoB. Tyna: AxBapuyc, 2014.
660 c.

2. Mepeuknii A.M., benuk B.B. PactBops! a5nexktponuTos. M:

3. PXTVY um. JI.1. Menneneena. 2013. 126 c.

4. Mepeukuii A.M., benuk B.B. OcHoOBBI 35ekTpoxumMudeckoi TepmoanHaMuku. M: PXTY
uMm. JI.M.Menneneesa. 2011. 179 c.

5. Kpatkuii cnpaBoyHuk ¢usuko-xumuueckux BennuuH / Pex. A.A. PaBpens, Pen. A.M.
[TonomapeBa. — 9-¢ u3a. — CI16.: CnenmnansHas mureparypa, 1999. — 232 c.

6. Kyapsmos, 1. B. COopHuK nmpuMepoB U 3aaa4 1o ¢uszndeckoit xumuu [Teker] : yueGHOE
nocobue st xuM.-texHonor. Crnern-reid By3oB / M.B. Kynpsimos , I'.C. Kapernukos. — 6-¢
u31., nepepad. U non. — M.: Beiciias mkomna, 1991. — 527 c.

b) /lonosHuTe1bHAA INTEPaTYpA :

1. ®ponos HO.I'., benuk B.B. ®usnueckas xumust. M.: Xumus, 1993. 464 c.

2. BummnskoB A.B. HauanbHblii Kypc (u3M4ecKOH XHUMHUU. XUMHUYECKas TEPMOJWHAMHKA.
M.:MXTH um. JI.U.Menneneena 2001. 157 c.

3. Crpombepr A.I'., Cemuenko /I.I1. ®usnueckas xumusi. M.: Briciias mxkona, 2009. 479 c.

4. Kusum, H. ®. ®usnueckas xumusi. HepaBHOBECHBIE SBJIEHUS B paCTBOpPAaX IEKTPOJIUTOB U
ANIEKTPOXUMHUYECKHEe cuctembl: yueoHoe nocobue / H. @. Kuzum. — M.: PXTVY um. [.1.
Menpgeneena, 2008. — 272 c.

5. DnexTpoxumus, KHHETUKA U Katanu3. Bonmpocsl U 3afaHus Ui CaMOCTOATENbHOM paboThI
CTyICHTOB: yueOHoe mocobue / coct. A. M. Mepeukuit. — M. : PXTY wum. .N.
Menneneena, 2015. — 29 c.

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHUYeCKOH nHGpopManun
- PazaTo4Hblil MIUTFOCTPATUBHBIN MAaTEpUAIl K JICKLIHUM.
- [IpesenTanuu K JeKUusIM.
- MeTtoanueckue peKOMEHALUH 110 BHIIOTHEHHUIO JTa00PaTOPHBIX padoT.

Hay4HO-TeXHHUYECKUE KYPHAIIBI:
1. XKypnan ¢pusnueckoit xumun. ISSN: 0044-4537.
https://www.naukaran.com/zhurnali/katalog/zhurnal-fizicheskoj-himii/

2. XKypnan «Xumuueckas puznKa»
http://j.chph.ru

3. Kypnan «TeopeTnueckrue OCHOBbI XUMUYECKON TEXHOJIOTUM»
http://sciencejournals.ru/journal/toht/

Pecypchl nHpOpMaIMOHHO-TEIEKOMMYHUKAIIMOHHOK ceTn HTepHeT
— UzparensctBo ELSEVIER na mtatgopme Science Direct
http://www.sciencedirect.com.

—  WspmarensctBo American Chemical Society (ACS)
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http://pubs.acs.org.

— KpynnaeiimuMm OecriaTHBI apXUB — AJIEKTPOHHBIX HAYYHBIX MyOJUKAIMi MO pasnenam
¢u3uku, MareMaTHKH, WH(GOPMATHKH, MEXaHWKH, AaCTPOHOMMHM U  OHOJOTHUH.
https://arxiv.org/

— MW3natenscTBO ¢ OTKpBITHIM octynioM InTech http://www.intechopen.com/.

9.3. CpeacrBa obecne4eHHs OCBOCHUS JUCIUIJIMHBI

Jlist ocBoeHus pabodeld mporpaMMBbl JUCIUILTAHBI TTOITOTOBJICHBI CIEAYIONIUE CPEACTBA
oOecrieueHns JUCHUILINHEL:

- BUJIC03aIIMCH UHTEPAKTUBHBIX JICKIIUN — 32;

- 0aHK TECTOBBIX 3aJaHMU IS TEKYIIETr0 KOHTPOJS OCBOCHHUS AMCIUIUIMHBI (00mIee
4yuCIo Borpocos — 320);

- 0aHK TECTOBBIX 3aI[aHI/Il>'I AJIs UTOrOBOI'0O KOHTPOJISI OCBOCHUA AUCHUIIIIMHBI (O6IJ.IC€
YKCII0 BOIIPOCcOB — 850).

JInst OCBOGHUS AMCUMILIMHBI B AUCTAHIIMOHHOM DPEXHUME MPENOAaBaTeI MOTYT HCIIOJIb30BaTh
CIICAYIOIINE CPEICTBa KOMMYHHUKAIMH CO CTYJCHTAMU:

— 3JIeKTpOHHas HHPopMarmonHo-o0pa3oBatenbHas cpena (IMOC);

— KOPIIOpaTUBHAsI JJIEKTPOHHAS [T0YTA;

— https://etutorium.ru/ — LMS eTutorium;

— https://zoom.us/ — LMS Zoom.
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10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT I, UCTTIOJIb3YEMBIX B
OBPA3OBATEJIBHOM ITPOLECCE

HNndpopmannonnyio MOJIEPIKKY U3yYCHUS JUCLATUTMHEI OCYILIECTBIISICT
Nudopmannonno-oudnnoreunsiii nentp (MBL)) PXTY wum. .M. MenaeneeBa, KOTOPHIiA
obecrieynBaeT OOY4YaIOUIMXCS OCHOBHOM yueOHOH, y4eOHO-METOAMYECKOW U HayyHOU
JUTEPaTypOil, HEOOXOIMMON AJIsi OpraHu3alu 00pa30BaTENLHOTO Mpoliecca MO AUCHUILINHE.
OO6muit 06sem maOTOOTpacieBoro Gonma MBI va 01.01.2020 cocraBnsier 1 715 452 3k3.

@®onx UBL] pacnonaraer ydeOHOH, y4eOHO-METOIMYECKOH M HAyYHO-TEXHHYECKOU
JTUTEpaTypoil B (popMe meuaTHBIX U 3JIEKTPOHHBIX M3JaHMUN, a TaKKe BKIIOYACT O(QUIHATILHBIC,
cCrpaBOYHO-OUOIMOrpaduyeckre, CHEIMATU3UPOBAHHbIE OTEYECTBEHHbIE U 3apyOe)KHBbIC
nepuoanueckue W uHbopManmoHHele u3nanus.  UWBL[  obOecmeumBaer  mocTym K
npodecCHOHATBHBIM 0a3aM JTaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M TOMCKOBBIM CUCTEMaM.

Kaxnpiii oOydaromuiicss o0ecriedeH CBOOOIHBIM JIOCTYIIOM M3 JIFO0OM TOYKH, B KOTOPOW
uMeeTcss JOCTyn K ceTd VIHTepHET Hu K 3JeKTpoHHo-OuOmmoreyHoit cucreme (3BC)
VYHHUBepcUTETa, KOTOpas COJCPKHUT pazIHuHble M3JaHUS 10 OCHOBHBIM M3Yy4aeMbIM
JUCLUUIUIMHAM M cpOPMUpPOBaHA IO COTJIACOBAHMIO C MPaBOOOIagaTeNsIMH Y4eOHOH U yueOHO-
METOJIUYECKOM JTUTEPATYPBI.

Jns  Oomee  MOTHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOIMOrpaduyeckoro u
uHpopManroHHoro obciayxuBanus B MBL] peannzoBaHa TeXHOIOTHS DIIEKTPOHHON TOCTAaBKH
JOKYMEHTOB.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

B coorBercTBUM ¢ Yy4eOHBIM IJIAHOM 3aHATHUS O AUCHUILTUHE «Du3uueckas Xumusn»
npoBOJATCS B (opMe  JIEKIUH, NPaKTUYECKUX 3aHATUH, Ja00OpaTOpHBIX paboT W
CaMOCTOSITENIbHON pabOoThI 00yUaroImerocs.

11.1. O6opynoBanue, Heo0X0AUMOe B 00pa30BaTeJIbHOM IpoLIECCe
JleknunoHHas yuyeOHasi ayAauTopusi, OOOpyIOBaHHAs dSJICKTPOHHBIMH CpPEICTBAMU
JIeMOHCTpauu (KOMIIBIOTEP CO CpPEACTBAMHU 3BYKOBOCIIPOU3BEICHHS, MPOEKTOp, SKpaH) H
yueOHOl MeOenblo, ydeOHas ayAuTOpHs s TPOBEACHUS NPAKTUYECKUX  3aHATHH,
000pyI0BaHHAsI MEJIOBOM TOCKOW U yueOHON MeOembIO.

VYuebuble aboparopuss  (PU3MKO-XMMHUYECKHX  METOAOB  aHaiu3a, JabopaTopus
AJIEKTPOXUMHUH, J1a0OpaTopusi CIEKTPOXUMHUH, JadopaTtopusi TEPMOXMMHUH U JabopaTopus
KUHETHKH  OCHAlIeHbl  HeoOXoxuMoW  JlaboparopHOW  MeOenbl0 ¥ yCTaHOBKAaMH,
o0ecTeYrBarOIIMMH BBITIOJTHEHUE TAOOPAaTOPHBIX pabOT B COOTBETCTBUH C YYEOHBIM TUIAHOM.

YcranoBku  (mpuOOpBI):  TEPMOCTATBI, IUIMTKH  3JEKTPUYECKHE,  IOJIIPUMETPBI,
mudpakToMeTp, 30YJUIMOCKON, KPHOCTAaThl, KOHIYKTOMETphl, pH-meTpbl, OaHM BOASHBIE C
MOJIOTPEBOM, (POTOKOIOPUMETPHI, TEPMOMETPHI TEPMOMETpPbl bexkmaHa, MarHUTHBIE MEILIANIKH,
CTaOMIIN3aTOP HANPSKEHUsS, BOJILTMETPHI, BECHl 3JCKTPOHHBIE, HACOCHI BaKyyMHBIC, MAaHOMETP
pryTHBIi. pH-MeTp —MumnmuBonsT™MeTp pH-420, akBaguctmstop AD-25 OO0 «JIusam [1Dy»,
Becbl nopuuonHele AND HT-500, nonomerp M-510, xomIuiekc anmapaTHO-IPOrpaMMHBIA Ha
6a3e ra3oBOro xpomarorpad ¢ MJIaMEHHO-MOHM3ALMOHHBIM JIETEKTOPOM MU JIETEKTOPOM II0
TeronpoBoAHoCcTH «Xpomardk-Kpucramn 5000», memanka nabopaTopHas BEpXHETIPHUBOIHAS
STEGLER MB-6, memanka marautHas STEGLER YS nonporpeBom, Memianka MarHUTHas
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Tarnep MM - 135 0e— nogorpesa TAGLER, ogHoctynenuatsiii BakyymHblii Hacoc STEGLER
2VP-2, cnektpodoromerp oxnomyueBoii C®-104 ¢ pasgeneHHeM CBETOBOTO IOTOKA
CKaHHUpyomui, crnekrpoporomerp ogHonydeBoro CP-102 ¢ pa3mereHreM CBETOBOTO MOTOKA
CKaHHPYIOIIUH, CTOMMK TMOJBEMHbIM JabopaTtopHblii MeTtaumdeckuid (tum 1) HB-150
STEGLER, cymmika mist npobupok (tum 2) 0362B (momunponmien) STEGLER, tutpatop
noreHromerpudeckuii apromarnueckuid ATII-02, mkad cymmneasiit (tun 1) IIC-20-02 CITY
Mmoz. 2202 OAO «Cmonenckoe CKTB CITV».

11.2. YueOHO-HATJIAAHBIE TOCOOUS
[Ipe3enTaruu JIEKIIMOHHOTO MaTepUara.

11.3. KomnbloTepbl, HHGOPMAIHOHHO-TEJIeKOMMYHUKAIMOHHbIE CETH, ANINAPATHO-
NPOrpaMMHBbIE U AyANOBU3YyalbHbIE CPeICTBA

Jns  yreHus ~ Kypca  JIKIMH ~ MMEIOTCS ~ KOMIBIOTEPHl,  HMH(POPMALHUOHHO-
TEJIEKOMMYHUKALIUOHHBIE CETH, allapaTHO-IIPOIPaMMHBIE M ayJUOBHM3YyaJbHBIE CPEACTBA;
MOAKJIIOYEHHUE K JIOKAJIbHOU CETH € BBIXOJOM B MIHTEpHET.

Jiss caMOCTOATENbHOM paboThl KaXAbli OOydYarolIuiicss B TEeUeHHE BCEro IepHuoja
oOyuyeHus oOecrieueH WHIMBHUIYaJbHBIM HEOTPAHWUYCHHBIM JIOCTYIIOM K HECKOJBKUM
ANEKTPOHHO-OMOIMOTEYHBIM CUCTEMaM (DJICKTPOHHBIM OHOIMOTEKaM), COAEpKAIIUM BCe
U3JJaHUA OCHOBHOW JIMUTEpaTyphl, IMEpPEUMCICHHBbIE B pabodeil MmporpamMme JUCHUIUIMHBL,
c(OpMHPOBAHHBIM Ha OCHOBAHUH MPSIMBIX JOIOBOPHBIX OTHOIIECHUH € IPaBOOOIIaAATEIISIMH.

11.4. IleyaTHbIe H JJIEKTPOHHBIE 00pa30BaTe/bHbIC H HH(POPMAIHOHHBIE PeCyPChI

WNHupopmManiMmoHHO-METOIMYECKHE MaTepuanbl: ydeOHble TMOCOOMS MO JAUCIUILIUHE,
METOAMYECKUE PEKOMEHIAIMM K TPaKTHUYECKUM 3aHATHAM; pa3fgaTOuHBId MaTepual K
JICKIIMOHHBIM KypcaM; 3JICKTPOHHbIE y4yeOHble H3JaHUS, HAYYHO-TIOMYJISPHBIE SJIEKTPOHHbIC
U3JaHUS.

DJeKTpOHHBIE 00pa3oBaTENbHBIE PECYPChI: AJIEKTPOHHBIC IPE3CHTAMH K paslesam
JEKIIMOHHBIX KYpCOB; Y4eOHO-METOAMYECKHE pa3paboTku Kadeapsl B HIEKTPOHHOM BUIIC;
OyKJIEThI U KaTaJoru o00Opy0BaHHUs, TEXHOJIOTHYECKUE CIIPABOYHHMKH;, CIIPABOYHBIE MaTEpPHAJIbI
B IICYATHOM H JIEKTPOHHOM BHJIE.

11.5. IlepeyeHb JIMIEH3HOHHOTO IPOrPAMMHOI0 00ecIeYeHHs

Ne HanmeHnoBanue PexBusursel foropopa| Koanuyecrso qunen3nii | Cpok oKOHYaHUSA
LI NPOrpaMMHOTO NMOCTaBKHU AeiicTBHS JTUIEH3UN
NPOAYKTA
1. . CBobonHO He orpannuenso Beccpouno
Calculate Linux Desktop A p p
pacnpoctpansiemoe [10
2. . CBoOoaHO He orpanunuenno Beccpouno
LibreOffice A p p
pacnpoctpansiemoe [10
3. . CBobonHO He orpannuenso Beccpouno
ABBYY FineReader A P P
pacnpoctpansiemoe [10
4. 7-Zip CBobosHO He orpannuenHno beccpouno

pacnpoctpansiemoe 10
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5. Google Chrome CBobosHO He orpannuenHo beccpouno
pacnpoctpansiemoe [10

6. VLC Media Player CBobosHO He orpannuenno Bbeccpouno
pacnpoctpansiemoe [10

7. Discord CBobosHO He orpannuenHno beccpouno
pacnpoctpansiemoe [10

8. Autodesk AutoCAD CBobosHO He orpannuenno beccpouno
pacnpoctpansiemoe [10

9. IntellJIDEA CBobosHO He orpannuenno beccpouno
pacnpoctpansiemoe [10

10. FrecCAD CBobosHO He orpannuenno beccpouno
pacnpoctpansiemoe [10

11. SMath Studio CBobosHO He orpannuyenHno beccpouno
pacnpoctpansiemoe [10

12. Kontpakt Ne 90-  JluneH3us asis akTUBaLUU 12 mecsies

1339A/2021 ot Ha pabouux CTaHIMAX, |(€KEeroJHOe MPOJICHNE
Corel Academic Site 07.09.2021 MOKpBIBAaET Bce paboune | MOAMHCKH C IPaBOM
Standard MeCTa B YHUBEPCUTETE nepexo/ia Ha
OOHOBIEHHYIO BEPCHUIO

MIPOJYyKTa)

13. Kontpakt Ne 90- 500 nuuen3uit 12 mecsitieB
Kaspersky Endpoint 1339A/2021 ot (esxeroiHOE MTPOJIEHNE
Security ans Ouzneca — 07.09.2021 MOJIHCKH C TIPAaBOM
Crangaptasiii Russian rnepexona Ha
Edition. OOHOBJIEHHYIO BEPCHIO

MIPOJYyKTa)

14. CBobosHO He orpannuenHo beccpouno

GIMP
pacnpoctpansiemoe [10
15. |OBS (Open Broadcaster CBobosHO He orpannuenHo Beccpouno

Software) Studio

pacnpoctpansiemoe [10
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12. TPEBOBAHMUSA K OHEHKE KAYECTBA OCBOEHUSA NTPOT'PAMMBI

HaunmenoBanue
pa3jae/ioB

OcHOBHbBIE MOKA3ATeEJIH OIICHKH

@®opMBbI U METOBI
KOHTPOJIA U
OIIeHKH

Pasgea 1.
XumMuueckas
TEPMOAUHAMMKA

3naem:

— OCHOBHBIE  3aKOHBl  (PU3UYECKOW  XUMUH,
B3aMMOCBSI3b  (PU3UYECKUX U  XUMHUYECKUX
XapaKTePUCTHK TPoIiecca;

— MyTH ONpPENEICHHUS BAXKHEHIIMX XapaKTePHCTHUK
XAMHUYECKOTO paBHOBECHS (KOHCTaHTBI
paBHOBECHS, PAaBHOBECHOTO BBIXOJa IMPOIYKTA,
CTCTICHH TPEBPAICHUs WCXOTHBIX BEIIECTB) U
BIUSHUS Pa3UYHBIX (PAKTOPOB Ha CMEIICHHE
XUMHUYECKOTO PAaBHOBECHS,

Ymeem:

— TPUMEHSTH TEOPETHUYCCKHUEC 3HAHUS u
OKCIICPUMCHTAIBHBIC ~ METOJbI  HCCIICIOBAHHS
busnueckoit XUMUHN npu pelIeHHH
npo(hecCHOHANBHBIX 3a7a4;

— NpEeICKa3blBaTh M  HAXOIUTh  ONTHUMAJIbHBIC
YCIIOBHSI TIPOBEICHHUS XMMUYECKOTO IMpoIecca C
[ENBI0 TOJYYCHHS MAKCHMAalIbHO BO3MOXKHOTO
BBIX0/Ia HHTEPECYIOIIETO MPOIYKTa;

— TNPOBOJIUTH AaHAIM3 W KPUTHYCCKH OICHHBATDH
NOJYYCHHBIC  DKCICPUMCHTAIBHBIC  JaHHBIC,
0000mmaTe U [eilaTh 000CHOBAHHBLIE BBIBOJLI HA
0a3e MpOBEAEHHBIX OIBITOB.

Braoeem:

— KOMIUIEKCOM  COBPEMEHHBIX  TEOPETHUCCKUX
METOM0OB (DU3MYCCKOW XMMHUHU I PEHICHHS
KOHKPETHBIX UCCIICIOBATEIILCKUX 3a/1a4;

— HaBBIKAMU OTPEJICIICHUSI COCTOSIHUSI PaBHOBECHS
u CaMOIPOHU3BOJIHLHOTO HaTpaBJICHUS
XUMHUYECKOTO TIpoIiecca;

— 3HAaHUSIMH OCHOBHBIX 3aKOHOB  (PM3HUCCKOM
XUMHU U COJCPIKATCIIbHOW HMHTEPIPETAIH
TEPMOJIMHAMHYECKUX PAaCUETOB.

Orenka 3a
KOHTPOJIBHYIO
paboty Nel u Ne2

O1ieHKa 3a IK3amen
6 4 cemecmpe

Paznen 2.

®da3oBble
paBHOBecHs B
OTHOKOMIIOHEHTHBIX
crucTEMAax

3unaem:

— OCHOBHBIE  3aKOHBl  (PU3WUYECKOW  XUMUH,
B3aMMOCBSI3b  (PU3UYECKUX U  XUMHUYECKUX
XapaKTePUCTHK TpoIiecca.

Ymeem:

— TMPUMEHSATH TEOPETUIECKHE 3HAHUA u

Orenka 3a
KOHTPOJIBHYIO
paboty Ne2

O1LeHKa 3a IK3aMeH
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OKCIICPUMCHTAIBHBIC ~ METOJbI  HCCIICIOBAHHS
busnueckoit XUMHHA npu peleHIH
npohecCHOHANBHBIX 3a7a4;

NPOBOJUTh AaHAIW3 W KPUTUYCCKH OICHUBATH
NOJYYCHHBIC  DKCICPUMCHTAIbHBIC  JaHHBIC,
0000mmaTe U JejlaTh 00O0CHOBAHHBLIE BBIBOJLI HA
0a3e MpOBEAEHHBIX OIBITOB.

Braoeem:

KOMIUIEKCOM  COBPEMEHHBIX  TEOPETUYECKUX
METOJIOB (DPM3MUECKON XUMHH I PEHICHUS
KOHKPETHBIX UCCIEN0BATENIbCKUX 3a/1a4;
HaBBIKAMH ONPEACIICHUS COCTOSIHUS PaBHOBECHS
" CaMOIIPOU3BOJIBHOIO HaIpaBJICHUS
XMMHYECKOI0 MpoLecca;

3HAHUSIMH ~ OCHOBHBIX 3aKOHOB  (DU3MUYECKOM
XMMHHM JUIS  COJEPXkKATEIbHOW HHTEPHpPETALUN
TEPMOJINHAMUYECKUX PACUETOB.

6 4 cemecmpe

Paznea S.
Tepmoannamuueckasi
TeopHusi pacCTBOPOB

3naem:

OCHOBHBIC  3aKOHBI  (PU3UYECKOM  XUMHH,
B3aUMOCBSI3b  (DM3MYECKHMX H  XUMHUYECKHUX
XapaKTEePUCTHUK IIPoLIECCa;

TEPMOJAUHAMUYECKOE OmnucaHue CBONCTB
UJCAIBbHBIX U HEUACAIBHBIX PACTBOPOB, MOIXOIbI
K  HaxOoXJIECHHUIO  MNapUMAIbHBIX  MOJSPHBIX
BEJIMYUH KOMIIOHEHTOB PacTBOpa.

Ymeem:

PUMEHSTh TEOPETHUYCCKHUEC 3HAHUS u
OKCIICPUMCHTAIBHBIC ~ METOJbI  HCCJICIOBAHHS
busnueckoit XUMUHN npu pelIeHUH
npohecCHOHANBHBIX 3a7a4;

NPOBOJUTh aHAIW3 U KPUTUYCCKH OICHUBATH
NOJYYCHHBIC  DKCICPUMCHTAIbHBIC  JaHHBIC,
0000mmaTe U [eilaTh 000CHOBAHHBLIE BBIBOJLI HA
0a3e MpOBEAEHHBIX OIBITOB.

Braoeem:

KOMIUIEKCOM  COBPEMEHHBIX  TEOPETHUYECKUX
METOAOB (DU3UYECKOW XHMMHUU Uil PELICHHS
KOHKPETHBIX MCCIIEI0OBATEIbCKUX 3a/1a4;
3HaHUSIMH  OCHOBHBIX 3aKOHOB  (PH3MUYECKOM
XUMUU JUI1  COAEPKATEIbHOW HHTEPIPETALUU
TEPMOJAMHAMUYECKUX PACYETOB.

Orenka 3a
KOHTPOJIbHYIO
paboty Ne3

O1ieHKa 3a IK3amen
6 4 cemecmpe
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Paspgea 4.
da3oBbIe
paBHOBecHs B

3naem:
— OCHOBHBIE 3aKOHEBI buznueckoit XHAMUH,
B3aMMOCBSI3b  (PU3MYECKUX U  XUMHUYECKUX

O1LieHKAa 32 IK3aMeH

MHOTOKOMIIOHEHTHBIX XapaKTEPUCTHK MpoLecca. 6 4 cemecmpe
cucreMax —  TEpMOJMHAMUYECKOE OIHCaHHe CBOWCTB
UJCANLHBIX U HEUJEATbHBIX PACTBOPOB, MOIXOIBI
K HAXOXJICHUI0O  MapIHaTbHBIX  MOJSPHBIX
BEJIMYMH KOMIIOHEHTOB PacTBOPA.
Ymeem:
— TPUMEHSTH TEOpPETUYECKHE 3HAHUS "
OKCIIEPUMEHTAIbHBIE ~ METOJbl  HCCIIeIOBaHMSA
dusnueckoit XUMHHU npu perieHnn
npohecCHOHANBHBIX 3a/a4;
— MPOBOJUTH AHAIU3 W KPUTUYECKU OIICHUBATH
NOJYYCHHbIE  OKCIEPUMEHTAIbHbIE  JaHHBIE,
0000mmaTe U [eiaTb 000CHOBAHHBLIE BBIBOJLI HA
0a3e MpOBEAEHHBIX OBITOB.
Bnaoeem:
— KOMIUIEKCOM  COBPEMEHHBIX  TEOPETHUECKUX
METOAOB (DU3UYECKOH XHMMHUU Il PELICHHS
KOHKPETHBIX UCCIIEZIOBATENILCKUX 3a/1a4;
— 3HaHUSMH OCHOBHBIX 3aKOHOB  (PH3MUECKOM
XUMHUH JUIS  COJEPKAaTENbHONH HMHTEpIpeTaIriuu
TEPMOJIMHAMHYECKUX PAaCUETOB.
Pazpea 5. 3unaem:
PacTBOpbI — OCHOBHBIE  3aKOHBI  (u3ndyeckod  xumuy, | OueHka 3a
3J1eKTPOJIUTOB B3aUMOCBSI3b  (DU3MYECKHMX U XUMHUYECKUX | KOHTPOJIHHYIO
XapaKTEpUCTHK MPOIIeCcCa; paboty Ned

— TCPMOAMHAMHNYCCKOC OIIMCaHHEC CBOICTB
HNJICAJIbHBIX U HCUACAIIBHBIX PACTBOPOB, MOAXOJbI
K HaXO0XJICHUIO napuuajlbHbIX MOJIAPHBIX
BCJIMYMH KOMIIOHCHTOB pacTBOpa.

Ymeem:

— TPUMEHSTH TEOPETHUYCCKHUEC 3HAHUS u
OKCIICPUMCHTAIBHBIC ~ METOJbI  HCCIICIOBAHHS
busnueckoit XUMUHN npu pelIeHIH
npo(hecCHOHANBHBIX 3a7a4;

— TPOBOIUTH AaHAIM3 W KPUTHYCCKH OICHHBATH
NOJYYCHHBIC  DKCICPUMCHTAIBHBIC  JaHHBIC,
0000mmaTe U feiaTh 000CHOBAHHBLIE BBIBOJLI HA
0a3e MpOBEAEHHBIX OIBITOB.

Braoeem:

— KOMIUIEKCOM  COBPEMEHHBIX  TEOPETHUCCKUX
METOMOB (DU3MYCCKOW XMMHUHU I PEHICHHS
KOHKPETHBIX UCCIICIOBATEIICKUX 3a/1a4.

O1ieHKa 3a IK3amen
6 5 cemecmpe
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Pasgea 6. 3naem:

DJIeKTPOXMMHYECKHEe | — OCHOBHbIE  3aKOHbI  (Qu3uueckoil  xumud, | OneHka 3a
CHCTEMBI (LIernn) B3aUMOCBSI3b  (DU3MYECKMX W  XUMHUYECKUX | KOHTPOJIHHYIO
XapaKTEePUCTHUK IIPOLIECCa; paboty Ne5
— TEOPUIO raJIbBAHUUYECKUX SIBICHUH.
Vueem: OncHKa 3a IK3ameH
— NPUMEHSATH TEOpPETHYECKUE 3HaHHU u | 6 5 cemecmpe

OKCIICPUMCHTAIBHBIC ~ METOJbI  HCCIICIOBAHHS
busnueckoit XUMUHN npu pelIeHIH
npohecCHOHANBHBIX 3a7a4;

— TPOBOIUTH AaHAIM3 W KPUTHYCCKH OICHUBATDH
NOJYYCHHBIC  DKCICPUMCHTAIbHBIC  JaHHBIC,
0000mmaTe 1 JeiaTh 000CHOBAHHBLIE BBIBOJLI HA
0a3e MpOBEAEHHBIX OIBITOB.

Braoeem:

— KOMIUIEKCOM  COBPEMEHHBIX  TEOPETHUCCKUX
METOMOB (DU3MYCCKONW XMMHUHU I PEHICHHS
KOHKPETHBIX UCCIICIIOBATEIILCKUX 3a/1a4;

— HaBBIKAMHU OTPENICIICHUS COCTOSIHUS PaBHOBECHS
u CaMOIPOHU3BOJIBLHOTO HaTpaBJICHUS
XUMHUYECKOTO TIpoIiecca;

— HaBBIKAMU COCTaBJICHUS rajgbBaHUYECKHUX
DIIEMEHTOB JUTS nenei OTIpEICIICHUS
TEPMOJIMHAMHYCCKUX XapaKTEPUCTUK M KOHCTAHT

paBHOBECHS UCCIIEYEMOM pPEAKIUU.
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Paznen 7.
XumMnueckas
KHHETHKA

3naem:

— OCHOBHBIE  3aKOHBI  (U3WYECKOH  XHUMUH,

B3aUMOCBSI3b  (DU3UYECKHMX U XUMHUYECKHUX
XapaKTEePUCTHUK IIPOLIECCa;

— IYTH OIPEAEICHUsS BAXKHEUIIUX XapaKTEPUCTHUK
XUMUYECKOTO paBHOBECHS (KOHCTaHTBI
pPaBHOBECHS, PABHOBECHOI'O BBIXOJA IIPOIYKTA,
CTEIIEHM MpEBpAllleHUs] HCXOJHBIX BELIECTB) U
BIMSHUS PA3IUYHBIX (PAKTOPOB Ha CMEIICHHE
XUMHUYECKOIO PaBHOBECHS,;

— TEOpUU KMHETHKH, IIyTH TEOPETHUYECKOr0 pacuera
CKOpPOCTEY XUMUYECKUX PEAKLUN U OrPAHUYCHUS

B IPUMCHUMOCTH PACYCTHBIX MCTOI0B.

Ymeem:

— TPUMEHSTH TEOpPETUYECKHE 3HAHUS "

OKCIIEPUMEHTAIbHbIE ~ METOJbl  MCCIIEIOBaHMSA

duznueckoit XUMHHU npu peleHnn
npoheCcCHOHANBHBIX 3a/a4;

— TpEeICKa3plBaTh M  HAXOIUTh  ONTHMAJIbHBIC
yCIIOBUSI NMPOBEACHUS XMMHMUYECKOIO Ipolecca C
[ENBI0 TOJYYeHHS MaKCUMAaJIbHO BO3MOKHOTO
BBIX0/1a HHTEPECYIOLIETO MPOIYKTa;

— TpPOBOJIUTH AaHAJIM3 W KPUTHUYECKH OLEHUBATDH
NOJYYCHHbIE  OKCIEPUMEHTAIbHbIE  JaHHBIE,
0000mmaTe U JejaTh 00OCHOBAHHLIE BBIBOJLI HA
0a3e MpOBEAEHHBIX OIBITOB.

— TPUMEHSTH TEOpPETUYECKHE 3HAHUS u

HKCIIEPUMEHTAIbHBIE ~ METOJbl  MCCIIEIOBaHUSA

¢u3nUecKoil XMMHUHM AN PELICHHs BOIPOCOB,

BO3HHUKAIOIIMX  NPH  HM3YYCHUH  KUHETHUKH
XUMUYECKUX PEAKLIUN.

Bnaoeem:

— KOMILJIEKCOM  COBPEMEHHBIX  TEOPETHUECKUX
METOAOB (DU3UYECKOW XMMHUU Il PELICHHS
KOHKPETHBIX UCCIIEZIOBATENILCKUX 3a/1a4;

— METOJaMU OIpEAeNeHUs] MOpsiAKa U CKOPOCTH
peaKIiy, YCTAaHOBJICHUS IMMUTHUPYIOLIEH CTauu
Y MEXaHU3Ma U3y4aeMON XMMUYECKON PEaKLUU;

— 3HaHUSMH OCHOBHBIX 3aKOHOB XHUMHUYECKOU
KAHETHKH, BIMSHUS  PA3IUYHBIX  (aKTOPOB
(TeMmeparypsl, JAaBlIEHUS, KaTanau3aTopa) Ha

CKOpPOCTb XUMHUYECKOU PEAKLIHH.

Orenka 3a
KOHTPOJIbHBIE
pabotbr Ne6 u Ne7

O1ieHKa 3a IK3amen
6 5 cemecmpe

Pasgea 8.
Karanu3s

3naem:

— OCHOBHBIE  3aKOHBI  (U3WYECKOH  XHUMUH,

B3aUMOCBA3b (bI/I3I/ILIeCKI/IX u XUMHNYCCKUX

O1LieHKAa 32 IK3aMeH
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XapaKTEPUCTHUK IIPOLIECCa;

— IYTH OIPEAENICHUsS BAXKHEUIIUX XapaKTEPUCTHUK
XUMUYECKOTO paBHOBECHS (KOHCTaHTBI
pPaBHOBECHS, PABHOBECHOI'O BBIXOJA IIPOIYKTA,
CTENIEHM MpEBpAllleHUs] HCXOJHBIX BEUIECTB) U
BIMSHUS PA3IUYHBIX (PAKTOPOB Ha CMEIICHHE
XUMHUYECKOIO PaBHOBECHS,;

— OCHOBHBIE YEPTHI TOMOI€HHOI'O U I'€TE€POr€HHOI0
KaTrajin3a, IPUYHUHBl YCKOPEHUS XUMHUYECKOIO
Ipolecca B IPUCYTCTBUU KaTaJIM3aTOpa.

Ymeem:

— INPUMEHSATH TEOPETUYECKHE 3HAHUS u
IKCIEPUMEHTAIbHBIE  METOABl  MCCIEAOBAHUSA
dusnueckoit XUMHH pu pelieHnn
npo(hecCHOHANBHBIX 3a7a4;

— IpeAcKa3plBaTh M HAXOAUTh  ONTHUMAJIbHBIE
yCIIOBUSI MPOBEACHUA XMMHMUYECKOIO Ipolecca C
LENbI0 TIOJYYEHUS MaKCHMaJIbHO BO3MOXHOIO
BBIX0/1a HHTEPECYIOLIETO MPOYKTa;

— IPOBOJUTH AHAIN3 W KPUTUYECKU OLICHUBATbH
IIOJIyYE€HHBIE  JKCIEPUMEHTAJIbHBIE  JAHHBIE,
0000mmaTe U JejtaTb 00OCHOBAHHBLIE BBIBOJLI HA
0a3e MpOBEAEHHBIX OIBITOB.

— INPUMEHSATH TEOPETUYECKHE 3HAHUS u
IKCIEPUMEHTAIbHBIE  METOABl  MCCIEAOBAHUSA
¢u3nUecKkoil XMMHUHM AN PELICHHS BOIPOCOB,
BO3HUKAIOIIMX  IPU  HU3YyYEHUU  KHUHETUKHU
XUMUYECKUX PEAKLIUN.

Bnaoeem:

— KOMIIJIEKCOM  COBPEMEHHBIX  TEOPETHUECKUX
METOAOB (DU3UYECKOH XHMMHUU Il PELICHHS
KOHKPETHBIX UCCIIEN0BATENbCKUX 33/1a4;

— METOJaMU OIpEAeNeHUs] MOpsiAKa U CKOPOCTH
peakLuy, YCTaHOBJIEHUS JINMUTUPYIOLIEN CTaguu
Y MEXaHU3Ma U3y4aeMOU XMMUYECKON PEaKLUU;

— 3HAHMSIMM  OCHOBHBIX 3aKOHOB XMMMYECKOM
KAHETHKH, BIMSHUS  PA3IUYHBIX  (aKTOPOB
(TeMmeparypsl, JAaBlIEHUS, KaTanau3aTopa) Ha
CKOpPOCTb XUMHUYECKOU PEAKLIUH.

6 5 cemecmpe
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13. OCOBEHHOCTH OPTAHU3AIINU OBPA30OBATEJIBHOI'O IPOIECCA JIA
HNHBAJINIOB U JINI C OIT'PAHUYEHHBIM BO3MOXKXHOCTAMMU 310POBbSA

OOydeHue WHBAIMAOB W JIMI] C OrPAaHUYEHHBIMH BO3MOXXHOCTSMHU  370POBBS
OCYLLECTBIISICTCA B COOTBETCTBUH C:

— IlopsinkoM opraHu3allMid ¥ OCYLIECTBJICHHS OOpa30BaTENbHOU JAEATEIBHOCTH II0
oOpa3zoBaTeNbHBIM IpOrpaMMaM — IporpamMmaM OakajaBpuaTa, MporpamMMmaM CIELUaIuTeTa,
nporpammam maructpatypsl ([Ipuka3z MunoOpuayku P® ot 05.04.2017 Ne 301);

— IlonoxeHneM O TOpPSIKE OpraHU3alMM U OCYLIECTBJICHUS 0Opa3oBaTeNbHON
NESITEeIbHOCTH 10 0O0pa30BaTeNbHBIM IpOrpaMMaM BBICHIETO 00pa3oBaHUs — MPOTPaMM
OakanmaBpuaTa, OporpaMM  CHeNMaldWTeTa,  nporpaMMm  Maructpatypsl B PXTY
nM. JI.1. Menneneesa, npuHaTeIM pemieHueM YueHoro cosera PXTY umm. .M. Menneneesa
o1 30.10.2019, mnporoxon Ne 3, BBeAeHHbBIM B JelicTBHEe npukazoMm pektopa PXTY
um. JI.1. Menpneneena ot 14.11.2019 Ne 646A;

— MeroanyeckuMH PEKOMEHJAMAMHU IO OpraHM3aluu 00pa30BaTENLHOrO Mpolecca
s OOy4eHHsT MHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI B
0o0pa3oBaTeNbHBIX OpPraHU3AIMAX BBICIIETO O00pa3oBaHMsA, B TOM 4YHCIE OCHALICHHOCTU
o0pa3zoBaTenbHOrO IMporecca (YTBEepKIAeHbI 3amecTuTesieM MuHucTpa oOpa3oBanus U Hayku PO
A.A. KiimmoBsiM oT 08.04.2014 Ne AK-44/058BH).
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JlononmHeHus: ¥ U3MEHEHUS K pabouel mporpaMMe IUCHUILTUHBI « DU3uuecKas Xumus
OCHOBHOI 00pa3oBaTeIbHON IPOTPAMMBI
18.03.01 «Xumuueckan mexmnonozus»
®opma o0yyeHus: ouHan

Howmep
OcHoBaHUE BHECEHUS
U3MEHEHUs1/ Copep:xaHue JOTOTHEHUS/ U3MEHECHHUS
W3MEHEHUSI/ TOTIOTHEHUS
JOTIOJTHEHUS
MIPOTOKOJ 3acejaHusl Y YeHOTO
1 cosera Ne oT
«_ » 20 T
MIPOTOKOJ 3acejaHusl Y YeHOTO
cosera Ne oT
2
«_ » 20 T
MIPOTOKOJ 3acejaHusl Y YeHOro
cosera Ne oT
3
«_ » 20 T
MIPOTOKOJ 3acejaHusl Y YeHOTO
cosera Ne oT
4
«_ » 20 T
MIPOTOKOJ 3acejaHusl Y YeHOro
cosera Ne oT
«_ » 20 T
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