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1. Hepeqeﬂb IJIAHUPYEMBIX PE3YJIbTATOB 06y'1e}mﬂ o JMCIHUIIJINHE, COOTHCCCHHBIX
C INIAHUPYEMBIMHU pPE3YyJIbTAaTaMHU 0CBOCHUSA 06pa30BaTe.]'[LHOﬁ NnmporpaMmmal.

B pesynbraTe ocBoeHus 00pa3oBaTeNbHOM MPOrpaMMbl O0YJAFOIIUNCS JOJIKEH OBIAICTh
CIICAYIOIIUMU pe3yabTaTaMH 00yICHHUS TI0 U CIUTLIINHE:

Kozbt Pesynbrarsr ocBoenus OOIT IlepedeHsp TUIAHUPYEMBIX PE3YIIBTATOB
KOMIIETCHIUU (comepxkaHue KOMIIETEHIIUN ) 00y4eHUS 10 AUCIUTUIUHE
OK-1 CnocoOHOCTBIO MPEICTABUTH 3HaTh:
COBPEMEHHYI0 KAPTHHY MHPa - OCHOBHbIE 3aKOHOMEPHOCTHU
Ha OCHOBE LEJOCTHOM CHCTEeMbI | IPOTEKAHUSI XUMUYECKUX MTPOIIECCOB U
eCTeCTBEHHOHAYYHbIX U XapaKTEPUCTUKU PaBHOBECHOTO
MaTeMaTH4YeCKUX 3HAHWI, COCTOSIHUSI, METO/bI OTIMCAHUS
OPUEHTUPOBATHCS B IIEHHOCTAX XMMHUYECKHUX paBHOBECUH B pacTBOpax
OBITHUSI, )KU3HU, KYJTbTYPbI 3JIEKTPOJIUTOB,
- HayaJla TEpPMOJMHAMUKHN U OCHOBHBIE
ypaBHEHUSI XUMUYECKON TEPMOIMHAMHUKHY;
METO/Ibl TEPMOIMHAMHYECKOTO OTTMCAHMUS
XUMHUYECKUX U (ha30BBIX pABHOBECHUH B
OIK-1 Cnoco0HOCTBIO UCI0JIb30BATh MHOTOKOMIIOHEHTHBIX CHCTEMAX;

MaTeMaTHYecKHe,
€CTECTBCHHOHAYYHbBIC U
HH/KeHepHble 3HAHUS AJs
peleHus 3a1a4 CBOei
npodeccuoHaIbLHOM
AeATeJIbHOCTH

TEPMOJMHAMHUKY PACTBOPOB AJIEKTPOIUTOB
U DJIEKTPOXUMUYECKUX CUCTEM;

- ypaBHeHUs (POpMaTLHON KHHETUKH H
KHHETUKH CJIOXKHBIX, LIETTHBIX,
reTEePOreHHBIX, (POTOXUMHUUECKHUX U
AJIEKTPOXUMHUUYECKHUX PEAKIINi; OCHOBHBIC
TEOPUHU KHHETUKH ¥ TOMOTEHHOTO,
TeTEPOreHHOTO U (hepMEHTATHBHOTO
KaTajn3a;

- OCHOBHBIE METO/IbI U3YYCHHS
CTPOCHHMS BEIIECTB, OCHOBAHHBIC HA UX
AIIEKTPUYECKUX CBONCTBAX;

- OCHOBHBIC METO/IbI M3yUEHHUS CTPOCHUS
BEIIECTB, OCHOBAHHBIE HA MX ONTHYECKUX
CBOMCTBax
YMmeTh:

- OTIPEACIIATh TEPMOAMHAMUYCCKUE
XapaKTEPUCTUKNA XUMUYECKUX PEAKIIUN U
PaBHOBECHBIC KOHIICHTPAIIUU BEIIECTB;

- ICIOJIL30BAaTh OCHOBHBIE XMMHUYECKHUE
3aKOHBI, TEPMOAMHAMUYECKUE CITPABOYHbIE
JTaHHBIE U KOJIMYSCTBEHHBIE COOTHOIIICHHUS
HEOPraHUYeCKOW XUMUU I PEIICHUS
npodeccuoHaNbHBIX 3a7a4;

- IPOTHO3UPOBATH BIUSIHUE PA3IMYHBIX
(bakTOpOB HA paBHOBECHE B XUMUYECKHX
peakumsix;

- OIIpPEEINATh HAIPaBJICHHOCTD Ipoliecca B
3a/IaHHBIX HAYaJIbHBIX YCIIOBUSIX;
yCTaHaBIUBATh I'PAHUIIBI 00TaCTe
yCcTOWYMBOCTH (Da3 B OTHOKOMIOHEHTHBIX
¥ OMHAPHBIX T€TEPOTCHHBIX CUCTEMAX;




Konrnl
KOMIIETEHIINU

Pesynbrater ocBoenus OOIT
(conepxkaHue KOMIIETEHIIUN )

Ilepedensb TUIAHUPYEMBIX PE3YIIBTATOB
00yu4eHus M0 TUCLUIUINHE

IIK-10

CnocoOHOCTBI0
CaMOCTOSITeIbHO BbINOJIHATH
HCCJIeJOBAHUA C
HCI0Jb30BAHUEM COBPEMEHHOMI
annapatrypbl H MeTO/10B
HccJie0BaHusA B 001acTu
00BEKTOB Mo (hecCHOHATBLHOM
NesITeNIbHOCTH, MPOBOAUTH
KOPPEKTHYI0 00padoTKy
pe3yJ1bTaTOB M YCTAHABJIMBATH
aJleKBATHOCTH MojeJiei

COCTaBJIATh KUHETUYECKUE YPAaBHEHHUS B
nuddepeHnanTbHON U UHTETPATTLHON
(dopMax JyUIsi KHHETUUECKU ITPOCTHIX
peakuuii ¥ NpOTHO3UPOBATDH BIUSHUE
TEMIIEpPATypbl HA CKOPOCTh IPOLIECCA;

- OIIPENIENISITh CTPOEHHUE BEIIECTB 110 UX
AIIEKTPUYECKUM U ONTHYECKUM CBOMCTBAM
Baaners:

- METOAaMHU MTPOBEJIEHUS (PUINYECKUX
U3MEPEHUH, METOJaMU KOPPEKTHOM
OIICHKH MOTrPEUTHOCTEN MPU IPOBEACHUU
(U3UKO-XMMHYECKOT0 AKCIIEPUMEHTA;

-3KCIIEpUMEHTAILHBIMU METOAAMHU
onpeneneHus GU3NKO-XUMHUECKUX
CBOMCTB COCIMHECHHUM;

- HaBbIKaMU BBIUYHCIICHUS TETIJIOBBIX
3¢ (HeKTOB XUMUYECKHUX peaKLUi pu
3aJaHHOM TeMIepaType B yCIOBUIX
MMOCTOSTHCTBA JTaBJICHUS WK 00beMa,
KOHCTAHT PaBHOBECHSI XUMHUYECKHUX
peakui npu 3aJaHHON TeMIeparype,
JTaBJICHUS HACBIIIEHHOTO Mapa HaJl
WHIUBUIyAJIbHBIM BEILIECTBOM, COCTaBa
COCYIIECTBYIOMUX (a3 B
JIBYXKOMIIOHEHTHBIX CUCTEMAX:

- METOJIaMU OTIPE/IETICHUSI KOHCTAHT
CKOPOCTH PEaKIUi pa3INYHbIX OPSAIKOB
10 pe3ybTaTaM KMHETHYECKOTO
SKCIIEPUMEHTA.
3HaTh!:

-COBPEMEHHbIE METOJANKN HCCIEAOBaHUS U
MPUMEHSAEMYIO almaparypy;

YMmeThb: NpoBOAUTH KOPPEKTHYIO
00paboTKy MOTYYEHHBIX
3KCIIEPUMEHTAJIbHBIX JAHHBIX

Baagern:

- METOAaMH MIPOBEJICHUS (PUINUECKUX
U3MEPEHUM, METOJaMU KOPPEKTHOU
OLICHKH MOTIPEUIHOCTEN NPU IPOBEACHUU
(U3UKO-XMMHUYECKOTO IKCIIEPUMEHTA;
-3KCIIEpUMEHTAILHBIMU METOIaMU
OTIPEIEIICHUS (U3UKO-XMMHYECKHX
CBOWCTB COECUHEHUM.




2. MecTo AMCUMILNIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Jucuunnuna «®@usznueckas xumus» oTHocutcs kK aucuuiuinHam b1.B.01 u uzydaercsa Ha
3 kypce B 5 u 6 cemecTpax.

B MeroaumueckoM ImiaHe JUCHMIUIMHA OMNMPACTCSl HA 3JIEMEHTHl KOMIIETEHILIMH,
copMHUpOBaHHBIE TPH HM3Y4YeHUH aucuuiuimH «Marematuka», «MHpopmaTikay, «DPuznkay,
«OO0mas ¥ HeopraHuveckass Xumus», «OpraHudyeckas XUMHs», «AHAIUTHYECKAas XUMHUS U
(U3NKO-XUMHYECKUE METOJIBI aHATTU32.

[lonyuennsle B mpoliecce H3ydeHHs IUCHUIUIMHBI «®Dusnueckas XuMUS» 3HAHUA,
YMEHMs, HaBbIKM MOTYT OBITh HCHOJb30BaHbl B HAY4YHO-UCCIIEJOBATEIbCKON paboTe
CHEIHaIMCTa U P BBIOJHEHUHU BBITYCKHOM KBaIM(PUKAIIMOHHON pabOTHI.

3. O0beM TUCHUIIMHBI.

Bun yue6Hoit paboThl Bcero,
aKaJIeMHYECKUX
4acoB
Ounas popma
00yJeHUS
OO0mas TPYI0eMKOCTh THCIIHIIJIHHBI 10/360
(3a4eTHBIX EMHUII/aKaTEMHUYECKUX YaCOB)
KonTakTHasi pa6oTa ¢ npenogaBaTejiem: 186
3aHSTHSI JIEKLMOHHOTO TUIIA 68
3aHATHUS CEMUHAPCKOTO THIIA, B T.4.: 102
CEMUHAPBI, MPAKTHYECKUE 3aHATHS 34
1a00paToOpHBIC PAOOTHI 68
KypCOBO€ POEKTUPOBAHUE
KCP 16
JIpYTUe BUIbI KOHTAKTHOUM pabOTBI(KOHTPOJIb — 2 JK3.) 72
CamocrosiTeJibHasi padoTa 102
dopma Tekyiero koutpoJsi (Kp, pedbepar, PI'P, acce) Kp
®opmMa NPOMEKYTOUHOM aTTecTAlUMN 2 3ayera,
2 sx3amena (72)




4. Coaep:xxaHue QUCHUTNINHBI
4.1. Pa3nennl AMCHUIIMHBI U BUABI 3aHATHH

/1

HaunmenoBauue
paszaena TUCIUIIINHbI

3aHgaTus JICKIIMOHHOI'O THIIA,

aKaJ. 4achbl

SaugaTus
CEMHUHAPCKOTO
THIIA,
aKazeM. 9achl

CemuHapbl U/UiIu
MIPAKTHYCCKHE
3aHATHS
JlaGopaTopHbie
paboThI

CamocrosTensHas pa60Ta,
aKaJ. 4achbl

dopmupyembie KOMIETEHIINH

XnMuueckas TEPMOJNHAMUKA

SN
[EY
N

[ERY
N

XUMHYECKOE PAaBHOBECUE

16

da30BbIe PaBHOBECHSI U PACTBOPHI
HEDJICKTPOJIUTOB

12

16

BHCKT];)OXI/IMI/ILICCKI/IG CUCTEMBI

12

12

Xumudeckass KHHETUKA U KaTalu3

14

16

MeTo1bl U3y4eHHsI CTPOCHUSI MOJIEKYIL,
OCHOBAHHbBIE Ha AJIEKTPUUYECKUX CBOMCTBAX

OnTtnyeckue MCTOAbI U3YUCHUS CTPOCHUA
BCIICCTBA

16

22




4.2. 3augaTud JeKIUOHHOI0 THIIA

No
paznena
JIACLHUIUINHBI

HaunmenoBanue TeMbl
Y KpPAaTKO€ COJEPKaHUE 3aHATHUS

O0beM,
aKaj.
Yacel

MunoBannonHas
dbopma

1

XuMuyeckasi TepMOIMHaMUKa

I, Il u Il Hayana TepMOAMHAMUKY U UX IPUMEHEHHUE K
XMMHUYECKUM IpoleccaM. Tepmoxumusi.
TepmoarHaMuyecKrue NOTEHIUABI.

XUMHYECKOE PAaBHOBECHE.

KoncranTsl paBHOBecHs. YpaBHEHHsS HW30TEPMBl U
n300aphI pEaKUuH. Brruncienune cocraBa
paBHOBECHOW cMecu. BpiOOp onTHManbHBIX YCIOBHMA
MIPOBEJICHUS XUM. PEAKIIUH.

®da30BbIe paBHOBECHS U PACTBOPHI HEIJIEKTPOIUTOB
@da3oBblE  paBHOBECHS B  OJHO-, JBYX- H
TPEXKOMIOHEHTHBIX cuctemax. [IpaBmimo a3 ['mb6ca
. YpaBuenus Knaneinpona-Kiaysunyca. Mneanbusie n
HEWJleanbHble pacTBOpPbl. 3akoHbl Payns m ['enpm.
JnarpaMmbl «COCTaB-CBOVCTBOY. Pa3znenenne
pacTBOpPOB. DKCTPAarupoOBAHUE.

12

3H6KTpOXI/IMI/I‘-IeCKI/IC CUCTCEMBbI

CtpoeHue U CBOMCTBAa pPACTBOPOB DJIEKTPOJIUTOB.
PaBHOBecus B pacTBopax AIIEKTPOJIUTOB.
Tepmoannamuka raJlbBaHUYEeCKUX 3JIEMEHTOB.
[Torenumomerpus. DJEKTpUYECKAas MPOBOJAUMOCTH
PacTBOPOB JIEKTPOJIUTOB

12

XuMudecKasi KHHETHKA U KaTajn3

denomeHnosiornueckass  (popmasibHas) — KMHETHKA.
3aBHCUMOCTh CKOPOCTH PEAKIUU OT TEMIIEPaTypHhI.
Teopun 31eMEHTApHOTO aKTa XMMHUYECKOH PEaKIIHU.
Kunernka menHelx M (DOTOXUMHUYECKUX PEAKIIHA.
Kunernka peaknmii B pactBopax. KuHeruka
TeTepPOreHHBIX MIPOIIECCOB. Kunernka
ANIEKTPOXUMHUYECKUX mporeccoB. Kopposus. Karanus

14

MeTo1p1 HU3YUCHHUA CTPOCHUA MOJICKYJ, OCHOBAHHBLIC
Ha SJICKTPUYCCKHX CBOMCTBaAxX




No
paznena
JACLHUILINHEI

HaunmenoBanue TeMbl
U KpPaTKOE€ COJIEPKAHUE 3aHATHUS

O0beM,
aKaj.
Yacel

MunoBannonHas
dopma

7.

OnTuueckue METO/IbI HaXO0XK/ICHUs
MOJIEKYJIIPHBIX KOHCTaHT. OOmias XapakTepHUCTUKa
MOJIEKYJIIPHBIX CHEKTpoB. lcrosib30BaHHE 3aKOHA
Jlam6Gepra-byrepa-bepa npu u3ydeHuu CrieKTpoB.
OHeprus BpallleHUs JBYXaTOMHON MOJIEKYJIbI B
npUOIMIKEHUH KECTKOro poTaropa BpamatenbHbie
CHEKTPbl TOIJIOIIEHUS. OHEprusi KoJjedaTreabHOro
JBUKEHHS JIByXaTOMHOM MOJIEKYJbl B MPUOIMKEHUU
rapMOHUYECKOTO M aHTAPMOHHUYECKOTO OCLMILIATOpA.
Konebarenbuble u konedaTenbHO-BpamiaTenbHbie MK-
CHEKTPBI MOTJIONIEHUS IBYXaTOMHBIX MOJIeKy1. Yucio
U TUOBl HOPMAJbHBIX KOJIEOAHMI MHOTrOATOMHBIX
MOJIEKYI.
DNEeKTPOHHO-KOJIeOaTeIbHO-BpaIllaTeIbHbIE CIEKTPHI.
[Ipuannn ®panka-Kongona. Omnpenenenune >HEpruu
XMMHYECKOM CBS3M U DHEPrHMHM JUCCOLMALUU IO
MOJIEKYJISIPHBIM CIIEKTpaM.

CrekTppl ~ KOMOMHAIIMOHHOTO  paccesHus,
conocrasienue ux ¢ MK-crnekrpamu.

Cratuctuyeckass CcyMMa 10 COCTOSHHSIM.
Pacuer TEPMOIMHAMUYECKUX byHKIMIA u
TEIVIOEMKOCTH MJI€AJIbHBIX Ta30B CTATHCTUYECKUM
METOJIOM.

16

4.3. 3aHAATUSI CEMUHAPCKOI0 TUIIA.

4.3.1. CemuHapbl, IPaKTHYECKUE 3aAHATHS.

" KPATKOC COACPIKAHUC 3aHATUS

O0beM,
aKaj.
Yackl

HaumeHnoBaHue TeMbl

MNunoBannonHas

dopma

[Ipumenenue

nepBoro Haydajga TCPpMOAUHAMUKHN  UIA

pacuera TenaoBbIX 3PHEKTOB XMMUYECKUX peakuuil. 3aKOH
I'ecca u cnenctBus u3 Hero. 3akoH Kupxrodda.

HpI/IMeH CHHUC BTOpPOr'o Haydajia TCPMOANHAMUKHA K
XUMHUYCCKUM IIpoHeccaMm. SHTpOHI/Iﬂ. TCpMO,Z[I/IHaMI/I‘-ICCKI/Ie
IIOTCHIIMAJIbI.




O0BeM,

HaumenoBanne teMbl aKan NunoBannonHas
Y KPaTKOE€ COJEP>KaHUE 3aHATUS ’ dopma
qachl
TepMOHI/IHaMI/I‘{eCKI/IC n MMPAKTUYCCKUC KOHCTAaHTHI KomnextuBnoe
paBHOBECHS M WX MPUMEHEHHE JUIsl pacdera TIyOMHBI U 2 00CyXIeHHE
CTCIICHU IpeBpalicHus, PaBHOBECHOI'O BbIXOJa u
PaBHOBECHOI'O COCTaBa XUMHYECKOMN pCaKkunmn
KontponbHhast pabora 2 -
Hcnonp3oBanue ypaBHenus Kiaysuyca-
Kitanelipona jyi pacdera TeMneparypbl KAIIEHUS U 2
TETUTIOTHI UCTIAPEHUS BEIIECTBA
AHanu3 1uarpamMm paBHOBECHS KUAKOCTh <> Tap KonnextuBHoe
Y KPUCTAJUTBI «>KUJIKOCTh 4 00CyXIeHNE
TeopeTnuecknii KOJUIOKBUYM 2 -
l"anpBanmyeckue 3memMeHThl. Pacuer noTeHImanon -
a1ekTpo10B. Beruncnenune 9J1C 1 raapBaHUYECKHUX 2
aneMeHToB. TepMoIuHaMUKa TalbBAHHYECKIX
3JIEMEHTOB
Hcnonb3zoBanue ypaBHenuil Knaysnyca-Mocotrty, 2 -
Jebast, JlopenT-Jlopenia s pacuera MOJISIpPHON
pedpakiuy U TUNOJLHBIX MOMEHTOB BEILIECTBA
Ornpenenenre MOJIEKYJISIPHBIX KOHCTaHT U SHEPI U1 2
CBSI3U [0 CHEKTPAIbHBIM JAHHBIM XMMUYECKOMN
peakuuu.
KonTtponbHas padora. 2
DnekTpuyeckas MpoBOJIUMOCTb PACTBOPOB 2
AJIEKTPOJIUTOB OT KOHUEHTpauuu. Pacuer crenenu u
KOHCTaHTHI Aucconuanuu, pH pactBopa criaboro
AJEKTPOJIUTA IO HJIEKTPUUYECKON TPOBOIUMOCTH.
MeTtoapl onpeneneHus nopsiika 1 KOHCTaHThI 4
CKOPOCTH XMMUYECKOU peakunu. Beruncnenue
SHEPIrUuM AKTUBALMU U TEMIIEPATYPHOTO
ko3 duimenrta
KonTponsHas pabora 2
Brruncnenue TemnoeMKoCcTH Ta3000pa3HbIX BEIIECTB 2

METOA0M CTaTHYECKOM TCPMOJAUHAMUKU
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4.3.2. JlabopaTopHble 3aHATHUS.

Ne HanmenoBanue tembl O6mwewm, | [Ipumeuanue
pazzena U KpaTKO€ COJEpKaHUE 3aHITH aKas.
TMCUUTUTHHBI Yachl
1 Ornpenenenue TEeII0Thl PACTBOPEHUS COMU (MU 4
TETIOBOTO (P PeKTa XUMUIECKON peaKIim)
1 Ornpenenenne TemI0eMKOCTH KUAKOCTH 4
3 Ornpezenenre MOJISIPHOM MacChl BEIECTBA METOOM 4
KPHOMETPUHU
3 HccnenoBanue 3aBUCMMOCTH IaBJICHHS HACBIILIEHHOTO 4
rapa BelllecTBa OT TemnepaTypsl. Onpenenenne
MOJISIPHOM TETUIOTHI HCHIAPEHUS
3 [TocTpoenue nuarpammsl MIaBKOCTH 2-X 4
KOMIIOHEHTHOM CHCTEMBI 110 SKCIIEPUMEHTAITBHBIM
JTAHHBIM
3 [TocTpoenne nuarpamMmsl «KUIAKOCTh — Iap» 4
KOMIIOHEHTHOH CHCTEMBI 110 SKCIIEPUMEHTATHLHBIM
JTAHHBIM
4 N3mepenue amekTpoaHbIX noteHnuanos u 31C 8
raJlbBaHMYECKUX 3JIEMEHTOB WM onpeaenenre pH
PacTBOPOB, CTENIEHU M KOHCTAHThI THIPOJIN3a COJIU
MeTo/I0M noTeHmoMeTpun. [loTeHnnomerpruyeckoe
TUTPOBAHUE
4 Omnpenenenue yucen NepeHoca HOHOB B PACTBOPax 4
JJIEKTPOJIUTOB
4 N3yuenne 3aBUCUMOCTH AIEKTPHUIECCKOM 4
MIPOBOJMMOCTHU PACTBOPOB CHIIBHBIX MJIH CIA0BIX
ANEKTPOJIUTOB OT KOHIEHTPAIUH.
KonaykroMerprueckoe TUTPOBaHHE
5 Omnpenenenre KOHCTAHTBI CKOPOCTU PEAKIIUU IIEPBOTO 4
nopska (Harmpumep, T’UIpoJIu3a caxapo3bl (MHBEPCUU
caxapa))
5 Onpenenenre KOHCTaHTBI CKOPOCTH PEAKIIMU BTOPOTO 4
nopska (Hanpumep, HOIMPOBAHHUS alleTOHA U
OMbLICHUS d(hUpa B KUCIION cpejie)
5 Omnpenenenre KUHETUYECKUX MTapaMeTPOB 4
ANEKTPOXUMHUYECKON peakiuu (Hanpumep, peakiuu
BOCCTAHOBJICHHS BOJIOPO/Ia HA Pa3IMYHBIX MeTalIax)
5 Omnpenenenre CKOPOCTH KOPPO3UU METOIOM 4
MOJIAPU3AIMOHHBIX KPUBBIX
6 Omnpenenenne cocraBa pacTBopa 10 yACIbHON 4
pedpaxiyu
WIH
Omnpenenenne CTpyKTypHOU (OpMYITbI MOJIEKYIbI 110
MOJISIPHOM pedpakiuu
6 OmnpeneneHue AUMOJIBHOTO MOMEHTa MOJIEKYJIbI B 4
KHUJIKOM COCTOSTHHH
7 Omnpenenenue AIUHBI CBSI3U B MoJiekye u3 K- 4

CIIEKTpa

11




4.4. CamocTtosiTeibHasA padoTa 00y4yarommxcs.

Ne O0BeM,
[Iepedyens BOIIpocoB [yIst
pasieia CaMOCTOSITEJIBHOIO U3y4EHUS arat Popwma KoHTpOA
JUCLMILIMHBI qachl

1. Pacuer TernoBbIx 3pPekToB U H3MEHEHUS ITposepka
TEPMOJANHAMHYECKIX (PYHKIUH B XUMUIECKOM MHAUBUAYaAJIbHBIX
IPOLIECCE C UCII0JIb30BAHUEM TaOIIUI] 1p  |PacueTHbIX 3a/laHui.
CTaHJIaPTHBIX TEPMOIMHAMUYECKUX BEJINYMH. [TpoBepka oTueTOB

N3ydeHne kamopuMeTprUuecKUX METOJIOB 110 J1JaOOpaTOpPHBIM
HCCIeA0BaHus (TEPMOXHUMUN). paboTam

2. Pacuer TepmoAMHAMMYECKUX U MPAKTHYECKUX IIpoBepka
KOHCTaHT paBHOBECHS, ITyOUHBI IPEBPAIICHUS WHIUBUAYAJIbHBIX
XMMHUYECKON pPeaKlMH, CTEIIEHH MIPEeBPaLLEHHUS pacueTHBIX 3aJaHUH.
HCXOJHBIX PEAareHTOB U BBIX0OJa POJAYKTOB. 16 IIpoBepka
AHanu3 BIMSHUS TEPMOIMHAMUYECKUX KOHTPOJBHON pabOThI
MapaMeTpoB M KOHLEHTPAIUH PETEHTOB Ha
PaBHOBECHBIX BBIXOJl XUMUYECKOM peakluu.

3 Merons! nccnenoBaHusl CBOMCTB PaCTBOPOB IIpoBepka
HERJIEKTPOJIUTOB U UX MPUMEHEHHUE. WHIUBUAYAJIbHBIX
[IpakTueckoe mpUMEeHEHNE METOI0B (PU3UKO- pacueTHBIX 3aJaHUH.
XUMHUYeCcKoro aHanmsa KypHakoBa u npaBuia IIpoBepka oT4ueTOB
(a3 'n66ca. AHanmu3 AuarpaMMm COCTOSIHUS OJTHO- 18 110 JTa0OPATOPHBIM
Y MHOTOKOMIIOHEHTHBIX CHCTEM. paboTtam.
OKCIIEpUMEHTAIIBHBIE METOIBI TIOCTPOEHUS
JarpamMM COCTOSIHMSI OHO- U
JBYXKOMITOHEHTHBIX CUCTEM.

4, PacyeT nmoTeHIIMAJIOB 3JIEKTPOIOB IIpoBepka
paznuuHbiX BUAOB. Pacuer DJ1C WHJIUBUYyAJIBHOTO
raJIbBAHMYECKUX JIEMEHTOB U pacyeTHOTO 3aaHHUs.
TEPMOJIUHAMHYECKUX [1APAMETPOB XUMHUYECKON ITpoBepka 0TUETOB
peakuuu, IpOTEKAIOUICH B raJlbBAHUYECKOM 10 J1a00paTOPHBIM
aneMeHTe. IIpakTnueckoe npumeHenue paboTtam.
rajlbBaHUYECKUX HJIEMEHTOB (XUMHUYECKHE
UCTOYHUKHU TOKA) M MOTEHIMOMETPUHU. AHAIIN3 12
BJIMSIHUS PA3JIMYHBIX (PAKTOPOB (KOHLIEHTPALUU
pacTBOpa, TEMIIEPATyphl, HANPSHKEHHOCTH U
YaCTOTHI JIEKTPUUECKOTO I10JIs1) Ha
IEKTPUYECKYIO IPOBOJIUMOCTb PACTBOPOB
CHJIBHBIX U CJIa0bIX AJIEKTPOJIUTOB.

[IpakTHueckoe NpUMEHEHNE KOHAYKTOMETPHUH.

5 @DakTOpBI, BAUSAIOIIIE HA CKOPOCTh XUMUYECKUX ITpoBepka
peakiuil. Pacuer KuHETMYECKNX MMapaMeTPOB MHIVBUAYAJIBHOTO
XUMUYECKOH peakiuu (MopsiaKka, KOHCTAaHThI pacyeTHOTO 3aJaHHUs.
CKOPOCTH, BpPEMEHH MOJIYIIPEBPALLIEHHS, SHEPTUN 16 ITpoBepka 0TUETOB 1O

aKTHBAIMK U TEMIIEPATypPHOTO K03 (UIMEeHTa)
10 SKCHEPUMEHTAIILHBIM JIAHHBIM.

71a00paTOPHBIM
pabotam. [IpoBepka
KOHTPOJILHON paboThI
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Ne O0BeM,
IIepedyens BOIIpocoB yIst
paszena aKaz. ®opMa KOHTPOJIA
[ — CaMOCTOSITEIIBHOTO U3yYEHUS 4aChI
6. Meroasl U3y4eHus: CTPOCHUS MOJIEKYII, IIpoBepka
OCHOBAHHBIE Ha AJIEKTPUUYECKUX CBONCTBAX MHIAUBUAYAJIBHOTO
.Pabotsr lebast. pac4eTHOro 3aJaHusl.
8 IIpoBepka oT4eTOB
10 J1JaOOpaTOPHBIM
paboTtam.
1. OrnTryeckre METO bl HAXO0XK ICHUS ITIpoBepka
MOJIEKYJISIPHBIX KOHCTAHT. WHIUBUAYAJIbHBIX
pacyYETHBIX 3aJIaHHIA.
20 IIpoBepka 0T4ETOB 11O
1abopaTopHBIM
pabotam. [IpoBepka
KOHTPOJIBHON pabOThI

5. [lepevyeHb yueOHO-METOAMYECKOT0 OOecneYyeHUs 1JIsi CAaMOCTOATEILHOH padoThI
00y4aroIUXCH M0 JUCUHMUILIIMHE.

Metoanyeckue ykazaHus sl 00y4JaromuXxcs M0 OPraHU3aIid CaMOCTOSITEIbHON paOboThI
110 JUCIUIUIMHE, BKJIFOYass KOHCIIEKTHI nexunﬁ 0 OTACJIBHBIM pasjaciiaM Kypca, BUACO JICKIITNMHU
0 KYpCY, TEMBI JJAO0OPATOPHBIX PabOT M MPAKTUIECKUX 3aHATHH, (OPMBI TEKYIIETO KOHTPOJIS IO
IMCUUIUIMHE W TpeOOBaHMUS K WX BBHIMOJHEHHUIO ( BOMPOCH K TEOPETUYECKOMY KOJUIOKBUYMY,
3a4eTy W 9K3aMEHy), Pa3MEIIeHbl B 3JEKTPOHHOW HH(POPMAIIMOHHO-00pa30BaTEeIbHON cpefe
CIIOI' TU(TY) Ha caiite Menust: http://media.technolog.edu.ru

6. @OH/1 OLIEHOYHBIX CPEACTB AJIsl IPOBeAeHUs MPOMEKYTOUHOH aTTecTalluu

CBoeBpeMEHHOE BBINIOJIHEHHE OOYYaIOMIMMCSl MEpOIPUATHH TEKYIIEro KOHTPOJIS
MO3BOJIIET HPEBBICUTH (JOCTUTHYTH) HOPOTOBBIN YPOBEHb («YIOBIICTBOPUTEIHHO») OCBOCHUS
IPEAYCMOTPEHHBIX HJIEMEHTOB KOMITCTCHIIHH.

JInst TeKymero KOHTPOJIS CTYAEHTHI JIOJDKHBI BHIIOJIHUTH MHAWBUAYAIbHBIC 33JaHUS T10
BCEM pazJenaM Kypca W HamucaTh KOHTPOJIbHBIE PaOOTHl HA YAOBIETBOPUTEIBHYIO OLICHKY.
TekcTsl MHOTOBapHAHTHBIX 3aJaHUH TPUBOASATCS B IPHIIOKECHUH.

Pe3ynapTaThl JUCHUIUIMHBI CYHMTAIOTCS JOCTHTHYTBIMH, €CIH JUIS BCEX D3JIEMEHTOB
KOMITIETSHIMH MPEBBIIICH (JOCTUTHYT) MOPOTOBBI YPOBEHb OCBOCHHSI KOMIIETCHIIMU Ha JaHHOM
JTame.

[TpomexyrouHas arrectanus MO TUCUUILIMHE NpoBoAMTCs B (opme 2 3adetoB u 2
9K3aMEHOB.

K cnmaue 3adera JOMyCKAarOTCs CTYACHTHI, BBIMOJHUBIINE BCE (OPMBI TEKYILETO
KOHTPOJISL.

3a4eT MpenycMaTpUBAIOT BBIOOPOYHYIO TPOBEPKY OCBOEHHUS MPEAYCMOTPEHHBIX
JJIEMEHTOB KOMIIETEHIMH M  KOMIUIEKTYIOTCS BOIpOCaMU  (3aJaHUSAMH) JBYX BHUJOB:
TEOPETHUYECKHUI BOMpOC (s MPOBEPKH 3HAHUN) U KOMIUIEKCHAs 3ajaya (A1 MPOBEPKH YMEHUH
Y HaBBIKOB).

B npunoxeHun NnpuBOAMTCS MEpeueHb BOMPOCOB K 3ayeTy IO OTHAENbHBIM pazjiesiaM
Kypca.

IIpu cpgaue sK3aMeHa CTYJEHT IMOJIydaeT OWJIET, B KOTOPOM HMMEETCSl TpU BOINpoca U3
NepeyHs BOIPOCOB M 3a/laya MO OJIHOMY M3 pa3/elioB Kypca, BpeMsl MOJTOTOBKU CTYJEHTa K
YCTHOMY OTBETY - 70 45 MUH.

HpI/IMep BapHUaHTa 9K3aMCHAITUOHHOT'O ounera:
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http://media.technolog.edu.ru/

BapuanTt Ne 1

1. 3aBucumocts 3Hepruu ['udb0ca oT AaBJIEHUS U TEMIIEPATYpPbl U SHEPTUU
I'enbMrosnbia oT 00beMa U TEMIEPATYpBHI.

2. JlaBneHwe mapa HajJ CMECHIO B3aWUMHO HEPACTBOPUMBIX >KHIKOCTEH.
[Ieperonka ¢ BOOSHBIM IaPOM.

3. BrlpakeHune a1 paBHOBECHOTO CKayka MMOTECHIMANa Ha TPAHULES
METAJUI-PACTBOpP JIEKTpoJnTa. BomoponHas IIKala 3IEKTPOJHBIX
IIOTEHIMAJIOB.

4. Omnpenenutb TEPMOJMHAMHYECKYIO BO3MOYKHOCTh  0Opa3OBaHHUS
MeTtana no peakiuu CS; + 4H, = CH4 + 2H2S npu T=1000K.

@DOHJ1 OLIEHOYHBIX CPEJCTB MO JUCIUIUIMHE TpeacTaBiieH B [Ipunoxkenun Ne 1

7. IlepeyeHb OCHOBHOW H JONMOJHHUTEIbHOH Y4eOHOW JHMTEpPaTypbl, HEOOXOAUMOI
JJISE OCBOEHMSI M CUUIJIMHBI

a) OCHOBHAaf JiUTeparypa:

1. Adanacwes, b.H. ®uznueckas xumusi: yaed. mocodue mist By30B / b.H. Adanacnes,
FO.I1. Akynosa. — CII6.: Jlans, 2012. — 464 ¢.(ObC «Jlanby)

2. Crpombepr A.I'. ®usnyeckast Xumus : yaeOHUK uist By30B /A.I'. Ctpombepr, /.11
Cemuenko — 5-¢ m3a. Mcnp. — M.: Beicmn. [llkona, 2009. — 527c¢.

3. Kpatkuii cnpaBounuk ¢uznko-xumudecknx Bennyud / H.M. bapon u [u ap.]; mox pen.
A.A. Panens u A.M. [loromapeBoii. — 11-e u3a. ucnp. u gomn. — M.: OO0 «TU]]
«A3-book», 2009. — 240 c.

0) IOMOJIHUTEJIbHAS JIUTEepaTypa:

1. ITpaktukym mo ¢usnueckord xumMuu. KuHeTHMKa W KaTaim3. DJIEKTPOXUMUS: yueO.
[Tocobue ns By30B / A.B. Abpamenkos: nox pea. B.B. Jlynuna u E.I1. AreeBa. — M.:
AKAJIEMIS, 2012. — 301c.

2. Ilpaktukym no ¢uzmveckoit xumuu. TepmoauHamuka: y4de6. [locobue mis By30B /
E.Il. Arees, 1.A. Ycnenckas, A.I'. boraues: nox pen. EIl. Areesa u B.B. Jlynuna. —
M.: AKAAEMUA, 2010. — 220c.

3. Teoperuueckasi AIEKTPOXUMHUS: YUSOHHK JIsi 00pa3oBaT. YUpPEkKACHHUM BbICII. MPOd.
oo6pazoBanus / A.JI Porunst, K.1. Tuxonos, M.A. llomwmnHa, A.M. TumoHOB. — 2-¢
u31., nepepad. u gom. — M.: Crynent, 2013. — 496c¢.

4. békkep, 1O.. Cnekrpockonus / FO. békkep; nep. ¢ nem. JI.H. Kazanueroit, noa pe.
A.A. Tlynsimesa, M.B. TlonsikoBoii. — M.: Texnocdepa, 2009. — 527c.

5. YHopkennopd, M. CoBpeMeHHBbIN KaTanu3 U xuMmudeckas kuHeruka. / Y. Yopkennopo,
X. Haiimant-Ceegpaiit; mep ¢ anr. B.M. Pongyruna. — JloarompyaHslii:
Uz narensckuii nom «uremrexty, 2010. — 501 c.

6. ApremoB, A.B. ®usuueckas XuUMHS: Y4eOHUK I YUPEXKACHUH BBICHL MPOQ.
obpazoBanus / A.B. ApremoB. — M.: Akagemus, 2013. — 288c.(Ob)

7. Mary3zenko, M.IO. H3yueHue CTpOE€HHUS MOJEKYT CHEKTPalIbHBIMH METOJaMHU.
Teoperndeckue ocHOBBIL. Pernenne 3amau: yue6HOe mocobume / M.KO. Marysenko,
M.IO. 3y6xoBa, A.H. Xpamos.- CII6.: CIIGI' TU(TY), 2009. — S6c.

8. Mary3zenko, M.IO. [JlmarpamMmpl TUTaBKOCTH  JBYXKOMIIOHEHTHBIX  CHUCTEM:
Mertoaunueckue ykazanus/M.FO.Maryzenko. — CI16.:CITIOI' TU(TY), 2013. — 22¢.(Ob)

B) BCIIOMOraTe/ibHasi JINTeparypa:
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1. IIpakTrueckue padboTsl o Gusnueckoit xumuu / [ox pen. K.IT.Murienko,
A.A.PaBnens, A.M.IToHomapeBoii. — 5-¢ u3a., nepepad. — CII6: [Ipodeccus, 2002. —
384c.

2. Ousnueckas xumus. B 2 kn.: yaeonuk ais By30B / K.C. KpacuoB [u np.]: mox pexn. K.C.
Kpacnosa. — 3-e u3n., uctp. — M.: Bercm. mik., 2001. — 83 1c.

8. Ilepeuenb  pecypcoB  HMH(POPMALMOHHO-TEJTEKOMMYHHMKAIMOHHOH  ceTH
«HHTEepHEeT», HeOOXOAMMBIX /ISl OCBOCHHUS TUCHUILINHBI.

yueOHbIN ILJIaH, PIIJ u y4eOHO-METOANYECKHE MaTEepUAJIBI:
http://media.technolog.edu.ru

AIEKTPOHHO-OMOIMOTEYHBIE CUCTEMBI:

«DNEeKTPOHHBIN YnTanbHBIN 3a11 — bubmmoTex» https://ftechnolog.bibliotech.ru/;

«JIanp» https://e.lanbook.com/books/.

9. MeToauueckue YKazanus 1Jist Oﬁy‘{aIOllIl/IXCﬂ 0 OCBOCHHIO JTUCHMIIJIUHBI.

Bce Bubl 3aHsATHE 110 qucTUIUIHHE «DU3ndecKast XUMUSD TPOBOIITCS B COOTBETCTBHH C
TpeboBanusamu creayromux CTII:

CTO CIIoI'TH 020-2011. KC YK/IB. Buabl yueOHbIX 3aHsTHii. JlabopaTopHbIe 3aHATHS.
OO6mwme TpeboBaHUs K OpraHU3aIliU U TTPOBEICHHIO.

CTIT CIIoI'TU 040-02. KC VYK/B. Buabl ydeOHbIX 3amstwuid. Jlekmws. OOmue
TpeOOBaHuUS;

CTO CIIoI'TU 018-2014. KC VYKJIB. Buapl yueOHbix 3aHstuil. CeMHHapbl U
npakTuueckue 3ansaTus. O6mue TpeOoBaHUS K OPraHu3aluy U MPOBEACHHUIO.

CTII CII6GI'TH 048-2009. KC VYKBJI. Buabl y4eOHbIX 3aHsTHI. CaMOCTOSITEIbHAS
IaHupyemMas pabota cryaeHToB. O0mue TpeOoBaHMs K OpraHu3aIiii 1 MPOBEICHUIO.

CTTII CII6I'TH 016-2014. KC YKB/I. [Topsimok mpoBeaeHUs 3a4€TOB ¥ IK3aMEHOB.

[InanupoBanue BpeMeHH, HEOOXOIAMMOIO HAa W3yYeHHE NAHHOM NUCHUIUIMHBI, JTyd4llle
BCEr0 OCYILECTBJIATh HAa BEChb CEMECTp, MpeaycMaTpuBasl IPU 3TOM PETYISpPHOE MOBTOPEHHUE
MPOWICHHOTO MaTepuarna.

OCHOBHBIMHU YCTIOBUSIMU IIPABHJILHOM OpraHu3anuu y4eOHOro mpoliecca Jijisi CTYACHTOB
SIBJISIETCSA:

IJIAHOBOCTH B OpraHu3aluu yueOHOU paboThl;

CepbE3HOE OTHOIICHHE K U3YUEHHUIO0 MaTepHarna;

MIOCTOSIHHBIN CAaMOKOHTPOJIb.

Ha 3ansTus CTyZEHT NOJKEH MPUXOAUTH, MMes Oarak 3HaHWKH M BOIPOCOB O YXKe
M3Y4YeHHOMY MaTepuaiy.

10. Ilepeyenb UH(POPMANMOHHBIX TEXHOJIOTHIi, HCIOIb3YeMbIX PH OCYLECTBJIEHUH
00pa30BaTeIbHOIO NMpoIecca Mo JUCHUIIUHE.

10.1. UadopmanmoHHbIe TEXHOJIOTUH.

B yuebHOM mpormecce MO [AaHHOW JUCHUIIMHE MPEIyCMOTPEHO HCIOJB30BaHKE
MH(OPMALIMOHHBIX TEXHOJIOTHH:

YTEHUE JIEKIUN C UCIIOJIb30BAHUEM CIIaliI-TIPE3EHTALU;

B3aUMO/JICHCTBUE C 00YJAIOIUMUCS TTOCPEACTBOM IIIEKTPOHHOM MOYTHI.

10.2. IIporpammHoe obecnedeHue.

Microsoft Office (Microsoft Excel);
Cnenunanu3upoBaHHBIN porpaMMHbIi poaykT Mathcad
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

10.3. Uu¢dopManuoHHBIE CIPABOYHbIE CUCTEMBI.
CrpaBouHo-niouckoBas cucrema «Koncynprant-Ilntoc»

11. MarepuajbHo-TexHUYeckass 0a3a, HeoOXoaumasi sl OCYHIEeCTBJIECHHS
00pa3oBaTeILHOI0 Mpouecca N0 JMCUMILIHHE.

Jis mpoBeneHUs JEKIHOHHBIX W TPAKTHYECKUX 3aHATHH HCIOJB3YIOTCS ydeOHBIC
ayJIUTOPHUH, YKOMILJICKTOBAHHBIE CIIEHUAIN3UPOBAHHON MEOENIbI0 M TEXHUYECKUMHU CPEACTBAMU
oOy4eHus1, CITy)aIluMU JJIsl IPEICTaBIICHUs yueOHOH nH(popMary O0IbIION ayAUTOPUH.

Jns  mpoBeneHHMS — JIGKIMOHHBIX M MPAKTUYECKUX  3aHATHH  HCHOJB3YIOTCS
BHJICOMATEPHAIIB.

[Tomemienus uis caMOCTOSATENbHON pabOThl 00YYarOIMIMXCS OCHAILEHBl KOMITBIOTEPHOU
TEXHUKON C BO3MOXKHOCTHIO TIOAKIIOYCHHS K ceTu «MHTepHeT» M obecredeHbl JOCTYIIOM B
ANEKTPOHHYI0 HH(POpMAIIMOHHO-00pa3zoBarenbhyto cpexy CIIOI TU(TY).

JlabopaTopun, yKOMIUICKTOBAaHHBIE CICIHAIM3UPOBAHHOW MeOeNblo, OCHAIIECHBI
nabopaTopHbIM  oOopyaoBaHueM. [l mpoBemeHHMs KOMIUIEKca J1abOpaTOpHBIX  padoT
n1a00paTOPHBIN MPAKTHKYM JIOJKEH OBITh OCHAIIIEH OCHOBHBIM 000PYIOBAaHHEM, B TOM YHCIIE:

Becwr BJIP-200 r

Perynupyemsiii mpubop nutanus "Ararm»

Caxapumetp yHuBepcaiabHblii CY-4

Konnykromerpsl

Ocnumnorpad H3013

MarHuTHBIE U DIIEKTPUICCKHE METIATKH

CymipHbIe MIKA(BI

Huctumsrop IOM-10

VYapTparepmocrat

pH-meTp

Jlns  mpoBeneHusi 1abOpaTOpHBIX PabOT MOTyT OBITh HCIOJB30BAaHBI  y4eOHO-
nabopaTopHble KOMIUIEKCH «XUMUS» U «DIEKTPOXUMHUYECKHI CTeHI», pa3paboTaHHbIE
ToMCKHM MONMUTEXHUYECKUM YHUBEPCUTETOM.

Y4eOHOo-1abopaTOpHbIN KOMILIEKC «XUMUs» MpeIHa3HaueH JUIsl MpOBeleHus: paboT 1o
TepMOXuMuHM, (Ha3oBOMy M XHMHUYECKOMY paBHOBECHIO, TEPMOJMHAMHKE PAaCTBOPOB,
AIIEKTPOXUMUH, MOTCHIIMOMETPUH, KOHAYKTOMETPUHU, DJICKTPOIHU3Y, KUHETHUKH U KaTallu3y Ha
COBPEMEHHOM TEXHHYECKOM ypoBHE. KOMITJIEKC COCTOUT U3 OTACIBHBIX MOIYJIEH - MOAYIb JIJIs
AIEKTPOXUMUYECKUX U3MEPEHUI, MOIYIb JUISl TEPMUUYECKOTO aHalln3a, TePMOCTAT-KAIOPUMETP C
COOTBETCTBYIOIIMMHU JaTYNKaMU, KOTOpble OOBEAUHSIOTCS B €IMHBIA OJIOK C YHUBEpPCATbHBIM
KOHTPOJUIEPOM U MOT'YT OBITh MOJKIIOYEHBI K IEPCOHAIBHOMY KOMITBIOTEPY.

JlaGopaTopHbINl  DNEKTPOXUMHUYECKHM  CTEHJ TMpeJHa3HAYeH Uil  MPOBEACHUS
MPaKTUKYMOB U Ja0OpaTOpHbIX paboT 1o Qu3uveckod XuMuM H3 pazaena 4 -
DNEKTPOXUMHUECKHUE CUCTEMBI.

[lomemenus i XpaHeHUss U NOPOPHIAKTHUECKOTO  OOCTY)KHMBaHUA  Yy4eOHOTO
000pyIOBaHUs OCHAIIEHBI CIIEIIUATM3UPOBAHHON MeOEIbI0 M TEXHUYECKUMHU CPEICTBAMHU.

12. OcoOeHHOCTH OCBOECHHH [JAHCHUILIMHBI HWHBAJIWIAMH H JHIOAMH C
OrpaHNYeHHBIMH BO3MOKHOCTSIMH 3/10POBbSI.

JUis MHBaJIMJIOB M JIML C OTPaHUYEHHBIMM BO3MOXKHOCTAMH Yy4eOHBbIe Hpolecc
ocyliecTBisieTcs B cOOTBETCTBUM ¢ [lomoskeHneM 00 opraHu3anMu y4eOHOIoO mpolecca JJis
oOy4eHHsT MHBAJIUIOB U JMIl C OTPaHUYEHHBIMH BO3MOXHOCTSIMHU 310poBbsi CIIGI TU(TY),
YTIBEPXACHHBIM pekTopoM 28.08.2014r.
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[Tpunoxenue Ne 1
K paboueil mporpaMme AUCHUILIHHBL

D oHJ OLIEHOYHBIX cpeacrs

AJIS MPOBEACHUSA l'lpOMe)KyTO‘-IHOﬁ aTrecranmu 1mo

JUCHUILINHE «Du3ndeckass XUMHID)

1. IlepeyeHb KOMIETEHIUI ¥ ITANOB UX GOPMUPOBAHMS.

Komnerenuuu
HNupexc DopMyJIHPOBKA dran
¢popmupoBanus
OK-1 | CnocoGHOCTHIO PEeACTABUTH COBPEMEHHYI0 KAPTHHY MHPa
HA OCHOBe LIEJIOCTHOM CHCTEMBbI eCTECTBEHHOHAYYHBIX U MIPOMEKYTOYHBIH
MaTeMaTH4YeCKUX 3HAHUH, OPUEHTHUPOBATHCS B IICHHOCTSIX
OBITHUSI, )KU3HH, KYJTBTYPbI
OIIK-1 | Cnoco0HOCTBIO HCIOJIB30BATH MaTeMATHYECKHUE,
€CTEeCTBEHHOHAYYHbIE H HHKEHEPHbIE 3HAHMS /ISl PellIeHus1 | TPOMEXYTOYHBII
3a1a4 cBoeil npogecCHOHAIBLHOM 1eITeJILHOCTH
IMK-10 | cmocoOHOCTHIO CAMOCTOSITEILHO BHITIOJTHATH HCCII€I0BAHUS MIPOMEXYTOYHBIN

€ MCNOJIb30BAHHEM COBPEMEHHOI anmapaTypbl 1 MeTO10B
HccJe0BaHuA B 001acTH 00BEKTOB MPodeCCHOHATBHON
JEATEIIbHOCTH, MPOBOAUTH KOPPEKTHYI0 00padoOTKy
Pe3yJIbTATOB H YCTAHABJIUBATDH a1eKBATHOCTh MoJ/ieJIei

(opmMupoBaHus, HIKAJIA OLleHUBAHNS.

2. Iloka3aTe/ i M KPUTEPHHU OLEHHBAHUSI KOMIIETEHIMH HA Pa3/JIMYHBIX 3TAamax HX

Ilokazarenyu oLeHKH
€3yJIILTaTOB IInanupyemsbie Kpurepnit
b OC}];OGHI/ISI pCSYJ'I];I):?IFaTBI OHIe)HI/IBIa)HI/IH Kommereriun
JUCHUIUIMHBI

OcBoeHue paszzena | 3HaeT Hayaia [IpaBunbHOE OK-1

Ne 1 TEPMOJIMHAMUKHU U BBIIIOJIHEHHE OIIK-1
OCHOBHBIE€ YPaBHEHUS WHUBUTyJIbHBIX I1K-10
XUMHUYECKON 3aganui. IIpaBuiibHBIE
TEPMOJIMHAMUKH; METOJIbI | OTBETHI Ha BOIpPOChl Nol-
TEPMOJIMHAMUYECKOTO 7 Ha 3ayeTe, BOMpPOCHl 1-
OIMCAHUS XUMHYECKUX 19 nHa sk3ameHe
paBHOBECHI
Ymeer MOJIb30BaThCS
CIIPAaBOYHOU JIUTEPATypOU
u MaTeMaTUYECCKUMU
METOIaMU 00paboTKn
pE3yNbTATOB.
Baajgeer METOIUKOH
TEPMOXUMHUYECKUX
W3MEpeHu U  pacuera
TEIIOBBIX s dexToB
peakuumn
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Tlokazarenu onieHKHU

€3yJ1bTaToB [Inanupyemsle Kpurepuit
b OC}];OGHI/ISI pe3yn11),}T/aTH OLIIG)HI/IBIa),HI/ISI Komnerenyun
JMCUUTUIMHEI
OcBoenune paszena | 3Haer ocHoBHbIe | [IpaBunbHOE OK-1
Ne2 3aKOHOMEPHOCTH BBITOJIHEHUE OIIK-1
NPOTEKAaHUS XUMHYECKHX | MHAWBUIYaTIbHBIX
IIPOLIECCOB U | 331aHUI 10  JAHHOMY
XapaKTEPUCTUKU paszeny U KOHTPOJIbHOMU
PaBHOBECHOTO COCTOSIHUS, | padoTbl.  IIpaBuiibHBIE
METOIbI OIIMCAHUS | OTBETEI Ne8-12 Ha
XMMHUYECKHUX paBHOBECUH | 3aueTe, Ha BOMpochl No
YMeeT nporHO3UPOBATH 20-27 Ha 9K3.
BIIMSTHHE PA3JTUIHBIX
(akTOpOB Ha paBHOBECHE
B XMMHUYECKHUX PEAKIIHSIX;
OTIPENEIATh
HaIpaBJIEHHOCTH Ipoliecca
B 33JITaHHBIX HAYAIbHBIX
YCIOBUSX
OcBoenue pasznena | 3HaeT METOIbI [IpaBunbHOE OK-1
Ne 3 TEPMOANHAMHYECKOTO BBIITOJTHECHHE OIlK-1
onucaHus (a3oBbIX WHJUBHTyATbHBIX [1K-10
paBHOBECHUH B OJTHO- U 3aIaHUM 10 TAHHOMY
MHOTOKOMITOHEHTHBIX paszeny 1 OTYETOB IO
CHUCTEMaXx; TEOPUIO 1abopaTOpPHBIM paboTaM,
pacTBOpOB claya TEOPETUYECKOTO
YMeeT ycTaHaBIMBATh KOJUUIOKBHYMa
TpaHUIIBI 00JIacTeH [IpaBuIbHBIE OTBETHI
ycToMunBOCTH (a3 B No13-19Ha 3auere, Ha
OJHOKOMIIOHEHTHEIX U Bompockl Ne28-57 Ha 3K3.
OMHAPHBIX T€TEPOreHHBIX
CUCTeMax Ha OCHOBAHHUHU
aHaJlu3a Iuarpamm
«COCTaB — CBOHCTBO»
Buaneer HaBbIKaMU
aHanm3a (pa3oBbIX
yarpamMmm OJIHO- U
JIBYXKOMITOHEHTHBIX
CUCTEM
OcBoenue paznena | 3Haer ocHoBHbIE | [IpaBunbHOE OK-1
Ned yYpaBHEHUSA paszena, | BBIIIOJIHEHHE OIIK-1
TEOPHUIO PacTBOpPOB | MHAWBHUIYAIBHBIX I1K-10
EKTPOJIUTOB 3aJaHUi 10  JaHHOMY

Ymeer paccunTarthb
MOTEHIHAJIBI AJEKTPOJIOB
u OJ1C raampBaHMYECKUX
3JIEMEHTOB, PACCUUTHIBATH
TEPMOANHAMUYECKUE
rapaMeTpbl XUMUYECKOU

paszieny M OTYETOB IIO
n1abopaTOpHBIM paboTam
[IpaBunbHBIE OTBETHI
Ne20-36 na 3adere, Ha
Bonpockl Ne 58-82 Ha
IK3.
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IToxa3aTenu OIeHKH
pe3ynbTaToOB
OCBOEHUSI
JOUCIUITIIINHBI

[Inanupyemsle
pe3yJIbTaThl

Kpurepuit
OLICHUBAHMS

Kommnerenuuun

peaKuru, IPOTEKAKOIIEH
pu 3amblkanuu [0
Buageer meroamu
MU3MEPEHHS U pacueTa
OJ1C ranpBaHUYECKOTO
JJIeMEHTA

OcBoeHnue paznena
Neo 5

3Haer ypaBHEHUs
dhopmManbHOW KUHETUKU H
KHHETUKH CJIOKHBIX,
IIEMTHBIX, TETEPOTCHHBIX WU
(hOTOXUMHYECKHIX
pEeaKUuii; OCHOBHBIE
TEOPUH TOMOTEHHOTO,
TeTEPOreHHOTO "
(hepMEeHTaTUBHOTO
KaTaim3a;

Ymeer COCTaBJISITh
KHHETUYECKUE YpaBHEHUS
B nuddepeHnaNIbHON U
HWHTETPAIbHON dhopmax
TUISt KHUHETUYECKU
NpPOCTBIX  pEaKuu |
MIPOTHO3UPOBATh BJIMSHHE
TEMIEPaTyphbl Ha CKOPOCTh
npoiecca
Baaneer METOJaMU
pacuera KOHCTaHT
cKopocTeit MIPOCTHIX
XUMHUYECKUX peaknui 1,2
U 3 OPSIAKOB

[IpaBuiibHOE
BBIIIOJIHCHHUEC
I/IHI[I/IBI/II[ya.HI)HI)IX
3aJlaHuid IO TAHHOMY
paszeny U OTYETOB 10

1abopaToOpHBIM paboTam.

Brimonnenue
KOHTPOJIbHON pabOTHI.
[IpaBunIBHBIE OTBETHI
Ne37-46 Ha 3auete, Ha
Bonpockl Ne 83-103 Ha
9K3.

OK-1
OIIK-1
[1K-10

OcBoeHue paszjeina
Ne 6

3HaeT  3aKOHOMEPHOCTHU
B3aUMOJIeHCTBUS
UIEKTPUUYECKUX TMOJIeH ¢
BEIIIECTBOM

YMmeer paccuuThIBaTh
JIUTIOJIbHBIN MOMEHT
BEIIECTB, peppakuuo Hu
OpPUEHTHUPOBOUHBIN pa3mep
MOJIEKYITbI
Baajgeer
olpeieNeHus
pacTBOpa U  CTPYKTYpHI
MOJIEKYA C  THOMOIIBIO
pedpakiuy, omnpeaeaeHus
JIUTIOJIBHOTO MOMEHTa
BEIIECTBA

METOJaMU
cocCTaBa

[IpaBunbHOE
BBITIOJTHEHHE
WHAUBUIYabHBIX
3a/laHul TI0 TAaHHOMY
pas3zieny ¥ OT4ETOB 1O
nabopaTopHBIM paboTam
[TpaBuIIbHBIE OTBETHI
Ne47-50 nHa 3adere, Ha
Bonpocsl Ne 104-107 na
9K3.

OK-1
OIIK-1
I1K-10
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Tlokazarenu onieHKHU

pe3yIbTaToB [Inanupyemsle Kpurepuit IOy —
OCBOCHUSA pe3yibTaThl OLICHUBAHMS
JUCLUIIIMHBI
OcBoenue pazzaena 3naer Teoperuueckue | [IpaBunpHOE BBINIOTHEHUE OK-1
No 7 OCHOBBI BO3HUKHOBEHUA | UHAUBUIYAIbHBIX 3aJaHUN OIIK-1
MOJICKYJIAPHBIX CIIEKTPOB o JaHHOMY pasacily H HK'lO
YMeer  HMHTEPIPETUPOBATH | OTYETOB IO J1AOOPATOPHBIM
MOJIEKYJIAPHEIE u | paboram. Brinonnenue

UCIIOJIb30BATh 150, JUISL | KOHTPOJILHOW PaboTHI.
HaxoKAeHHUsT MoONeKyisipHbIX | [IpoBepka u oOcyxneHue

KOHCTaHT ClalI-ipe3eHTalui
Biaaneer HaBbikamu | [IpaBuiibHBIE OTBETHI NeSl-
MONMy4YEeHUS  MOJEKYJSIPHBIX | 56 Ha 3auere, Ha BOMPOCHI
CIIEKTPOB Ne 108-117 Ha 3k3.

[Hxana onenuBanust coorserctyeT CTO CIIOI TU(TY):

€ClI MO0 JUCUUIUIMHE MPOMEXYTOUHasi aTTecTauus NMPOBOJUTCS B (opme 3adera, TO
pe3yNbTaT OLIEHUBAHUS — «3aYTEHO», «HE 3aUTEHOY;

€ClIM MO0 JUCHUIUIMHE MPOMEXYTOUHas aTTecTalys MpoBoAMTCA B (opMe dK3amMeHa U
(nnn) KypcoBoro mnpoekrta (padoThl), TO LIKaja OLEHUBAHUS — OaJlJIbHAS.

3. TunmoBble KOHTPOJIbHbIE 3aJaHUsl [JIsi NPOBEdeHHS TMPOMEKYTOUYHOM
arTecTaluu.

3.1. IlpuMepbI MHOTOBAPHUAHTHBIX PACYETHBIX 3aJaHUM 151 KOHTPOJIS
CaMOCTOSITEJIbHOM Pa0dOThI CTYIEHTOB U JJI1 KOHTPOJIbHBIX PadoT

Tembl 1 1 2 - XumMuYecKkasi TEPMOAUHAMUKA U XUMHYECKOe paBHOBeCHe

3aoanue Ne 1. Pacuem pasnoeecnozo 6b1x00a nPOOYKmMa XumuuecKoi peakyuu u evloop
ONMUMAIbHBIX YC106UIL NPOBEOEHUs nPoYyeccd.

1.1. Ha ocHOBaHMM 3HAYE€HHH TEIIOT 0Opa30BaHMS BEIIECTB AH? ogg U3 CIPABOYHHUKA

onpenenuTe n3006apHbIi TennoBoi s dext xumudeckoit peakuun A Qp = A H 298 (B k1) npu

YCIIOBHH, UYTO BCE BEIIECTBA, YUACTBYIOUIUE B PEAKIMH, HAXOIATCS B WCaIbHOM ra3000pa3HoM
COCTOSIHUH.

1.2. Onpenenute U3MEHEHUE YKCIa MOJIeH razo00pa3HbIX BemiecTB peakuun A npu 298 K
Y CTaHJapTHOM JaBJICHUHU.

1.3. PaccumTaiite paboty (B k/[k), coBepinaemyio B peakiuu A MPOTUB BHEUIHETO
nasieHus rpu P = const u T = 298 K.

1.4. Onpenenure u30XOpHBIA TEMIOBON d(dexT xumuueckoi peakuuu 4 Qv = A U 298

NpH YCIOBHM, YTO BCE BEIECTBA, YYACTBYIOUIME B PEAKIUH, HAXOAATCA B HICATHLHOM
ra3o00pa3HOM COCTOSHUH.

1.5. Ha ocHOBaHMHM JaHHBIX W3 CIPABOYHHKA OTIPEACIUTEC W3MCHCHUE CpeIHEH
TEIUIOEMKOCTH B CHUCTEME B pe3yjbTare peakiuu A ACS,Z%_T (8 Ix/K). Temneparypy T nns

CBOET0 BapHaHTa BO3bMUTE U3 TaOIMIIBL..
1.6. Omnpenenute TeroBod >pQeKT peakuuun A npu Temreparype 1 M CTaHJapTHOM
0 > 0 ~0
nasnennn A Hy (B k/DK), HCTOB3ys HAICHHbIE paHee 3HAYCHUS A Hjgs 1 ACp pog_1
1.7. YcranoBure, kak OyAeT MEHATHCS TEIIOBOH 3¢ (deKkT XumMuueckoil peakuuu A mpu

MOBBIIICHUH TCMIICPATYPHI. OtBer apFYMeHTHPYﬁTC, HCIOJIb3Yyd COOTBCTCTBYIOIIHUC YPABHCHUSA
XUMHUYECKOMN TCPMOJUHAMHKHU.
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1.8. Onpenenure m3menenue >HTponuu cuctemsl (B x/K) B pesynprare Xumuyeckou
peakuuu A, MpoTeKarolled MEXIy BEUIECTBAMHU B MJICAIbHOM ra3000pa3HOM COCTOSIHUM IIPU
CTaHJIapTHOM JiaBiieHUH U Temreparype 298 K. 3HaueHus cTaHIapTHON 3HTPOIMU JUIsl BELIECTB
BO3bMMTE U3 CIIPABOYHMKA.

1.9. PaccunraiiTe M3MEHEHHE SHTPOIUU ArS$ (8 [x/K) B pesynbrare peakuuun A npu

temreparype I M CTaHAApTHOM [JaBJIEHMM, HCIOJb3yd paccuuTaHHble B 1. 1.8. 3HaueHus
W3MEHEHHUs SHTPONIHNH 1pu Temrneparype 298 K u Aéé’ 98T

1.10. Onpenenute U3MEHEHNUE CTaHAAPTHON YHeprun [ mdoca ArGT‘? (Jx) ams xumudeckoi

peakuuu A npu tremuneparype 298 K u npu remneparype 7.

1.11. PaccuuraiiTe TepMOJMHAMUYECKYI0 KOHCTAHTY paBHOBecusi Ka peakuuun A npu
temmeparype 298 K u remneparype T.

1.12. Omnpenenure rinyouny mnpeBpamieHuss & B peakuun A npu temmneparype T u
aTMOC(EepHOM JIaBJIEHUH MPU YCIOBUH, YTO MCXOJHBIE BEIECTBA B3SThl B CTEXMOMETPUUECKUX
KOJIMYECTBAX.

1.13. Omnpenenure riayOuHy mnpeBpamieHus & B peakuun A npu temmneparype T u
aTMOC(epHOM JABJIIEHUU MPU YCIOBUHU, YTO HCXOJHBIE BEIECTBA B3AThl B KOJMYECTBAX,
YKa3aHHBIX B TaOJHULIE.

1.14. Onpenenurte cTeneHb MPeBpaIieHUus UCXOIHBIX BENIECTB MpH ycinoBusx 1.12 u 1.13.

1.15. Ompenenure cocTaB paBHOBECHOW cMecH B % (MOJI.) JUIsl XUMUYECKOW peakiuu A
npu temrieparype T u atmochepHoM AaBiieHuu npu ycnosusx 1.12 u 1.13.

1.16. VYcraHoBuTe, Kak BIJIMSET MOBBILIEHWE TEMIIEpAaTyppl HAa TEPMOJIUHAMHUYECKYIO
KOHCTaHTY paBHOBecHsI Ka U paBHOBECHBIN BBIXOJl MPOJIYKTOB XUMHUYecKoil peakuuu A. OTBeT
apryMEHTUPYHTE, HCIOJIb3YSl COOTBETCTBYIOUIME YPABHEHMSI XMMHMYECKON TEPMOJUHAMMKHU.
ConocraBbTe cAeIaHHBIE BEIBOJBI C PACUETHBIMU 3HAYCHUSAMU KOHCTAaHT PaBHOBECHS.

1.17. YcraHoBuTe, KaKk BIHUSET IMOBBLIIICHUE OOIIETO TaBJICHUS HAa PaBHOBECHBIM BBIXOJ
MPOJYKTOB XUMHYECKOU peakuuu A. OTBET apryMeHTUPYHUTE.

1.18. Cnenaiite BbIBOJ 00 ONTUMAIBHBIX YCIOBHUSIX MPOTEKAHHS IPOIEcca: MpU KaKHX
TEMIIEpaTypax M JABJICHUAX CIEAYET MPOBOIUTH PEAKUUI0 A I NMOIY4YECHUS MaKCHMaJIbHOTO
BbIX0Jla NpoayKTOB. Ilpyn oTBeTe Ha JaHHBIA BOIIPOC YUUTHIBAMTE KMHETHYECKUE (AKTOPHI U
JHEPreTUYECKUE U IKOHOMUYECKHUE 3aTPATHI.

BapuanTt Xumuaeckas peakius A T,K
1 N, +3H, =2NH, 500
2 CCl, +4H, =CH, +4HCI 700
3 CH, +2S, =CS, +2H,S 600
Bapuant HauanpHOE KOTHYECTBO HCXOAHBIX BEIIECTB
1 N2 — 0,2 moib; H, - 2,0Momb
2 CCly — 5,0 Mous; H, - 10,0 moub
3 CH, — 0,02 moub; S — 0,1 monp

3aoanue Ne 2. Pacuem napuyuanvbHvix 0ae1eHUil KOMROHEHM 08 PABHOBECHOU cMecU

2.1. Ha ocHoBaunu 3Ha4eHHil AH{ ,5 W3 CIpaBOYHHMKA OIPENENTHTE TEIIOBOH ddeKT

peakuun B A Hy, (kIx) mpu 298 K u cranmapTHOM [aBJI€HHH C y4E€TOM arperaTHoro
COCTOSIHUS BCEX BELIECTB, YUACTBYIOIIMX B PEAKIIMH.
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2.2. Omnpepenure u3menenue suTponuu A, S, (JLx/K) B xome xumuueckoil peakuuu B

npu 298 K u cTaHzapTHOM JaBJI€HUHM C YYETOM arperaTHOro COCTOSIHUSI BCEX BEILECTB,

YYacCTBYIOIIMX B PEAKIUU.
2.3. Ha oOCHOBaHMM JaHHBIX OIPENEIUTE W3MEHEHHE CpPEJHEW TEIUIOEMKOCTH IS

peaxiuu B A, Chp o 1 (J/K).

2.4. Paccumraiite TeroBoit s¢dekr peakimun A H; ¢ HCHONB30BaHHEM CpEIHHX
TEIUIOEMKOCTEN ArEE,ng .

2.5. Ompepenure wusmeHenue sHTpormd A S;  (Jx/K) B xome peakumn B mpu
Temreparype T U CTaHAaPTHOM JABJICHUH, UCTIONB3YS A, Sy, U Aréi,zgm.

2.6. Beruncnurte u3MeHeHne cranaapTHOM sHepruun [n6oca A, G; (JIK) a1 XuMU4ecKon

peakunun B mpu Temmepatrype T. CpenaiiTe BBIBOJ O HaNpaBlI€HUHW CaMOIPOU3BOJIBHOTO
mporecca.

2.7. Ompenenurte TEPMOIUTHAMUYECKYIO KOHCTAaHTY PaBHOBECHS XUMHUecKoi peakinn Ka
Ipu Temieparype T.

2.8. Hamummmure ypaBHEHHE, CBSA3BIBAIOINIEE KOHCTAHTY PAaBHOBECHS XUMUIECKON pPeakInu
K, ¢ xumuueckoil mnepemMeHHOW (rIyOMHOW mpeBpailleHus) { TMpU YCIOBHM, YTO HMCXOJIHBIE

BEIECTBA B3ATHI B CTEXHOMETPHUCCKUAX KOJINICCTBAX.

2.9. 3anmmure B 0O0ImIeM BHJIE BBIPAKCHHE I KOHCTAHTHI PAaBHOBECHS XUMUYCCKOM
peakiuu B gepes mapripanbHbIe TaBIICHUS peardpyrOIINX BEIISCTB.

2.10. Omnpenenute napuuagbHBIC TABICHHUS Ta3000pa3HBIX BEUIECTB MPH TeMIepatype T u
aTMOCc(hepHOM JTaBJICHHH.

2.11. Onenure BIUSHUE W3MEHEHHS OOIIETO JaBJICHHS, TEMIIEpAaTyphl W pa30aBieHUS
pEaKIMOHHOM CMECH Tra3oM, HE Y4YacTBYIOIIMM B XUMHUYECKOM peakIuu, Ha I[OJIOKEHUE
paBHOBECHS peaKIMU U PaBHOBECHBIN BBIXOJ IPOIYKTA.

Bapuant Peakusa B T, K
1 Fe+ CO,=FeO + CO 700
2 CO + H2 = Cpagur) + H20 1000
3 Fe;03 + 3CO = 2Fe + 3CO2 700

Tema 3 — ®a3oBble paBHOBECHS U PACTBOPHI HEXJIEKTPOJIUTOB

3aoanue Ne 3. Ananu3z pazo6020 pasnosecus HcuoKocms — nap 6 00HOKOMNOHEHMHOU
cucmeme

3.1. JInsa BemiectBa A, ucnoib3ys AaHHble «KpaTkoro cnpaBoyHHKa PU3HMKO-XUMHUYECKUX
BEJIMYUHY» O 3aBUCHUMOCTU TEMIIEpPAaTyphbl KUIIEHUS BELIECTB OT JAaBJIEHUS, MOCTPONTE KPUBYIO
ucrnapenus B koopaunarax P =f (T) u InP = f(1/T).

3.2. Onpenenure kodbdunneHTs! ypasuenus InP = A - B/T.

3.3. Beruucnure teruory ucnapenuss AH pns BemectBa A (kk  /Monb), UCHONB3YA
koa¢duimeHT B, HaliieHHbIH B 1. 3.2.

3.4. Bplumciure Temneparypy kumenus npu P = 1,0132-10° Ila. ComocraBbTe ee C
TaOJIMYHBIM 3HaYECHUEM.

3.5. BbluncauTe [aBiieHHWE HACBHIEHHOTO Tapa HpU Temreparype Tx, YKa3aHHOW B
3aJJaHUU.

Bapuant Bemectso A4 Tx °C
1 C2HCI302 TPUXJIOPYKCYCHAsl KUCJIOTa 130
2 C2H2CI20; JMXJIOPYKCYCHAsi KHCJI0Ta 190
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| 3 | CoH3CIO; XJIOPYKCYCHAsi KHCJIOTa | 180

3aoanue Ne 4. 3akon Paynsa u e2o npumenenue K pazoasieHHblmM pacmeopam

4.1. Beuucnure no 3akoHy Payns gaBieHHe HACBHIIIEHHOTO Tapa pacTBOPUTENS Ha
pacTBOPOM YKAa3aHHOM KOHIIEHTPALMH.

4.2, CpaBHUTE C OKCHEPUMEHTAJIbHBIMH JAaHHBIMH U OOBSCHHUTE IIOJyYCHHBIH
pe3ynbTar.

4.4, PaccuMraiiTe akTUBHOCTb U KOI(PPHUIIMEHT aKTUBHOCTU PaCTBOPUTEIISL.

No

Bapuant| CocTaB pacTBopa T,°C Po,1, xlTa m, hﬁgg/m P, xlla
a
1 Nal — H>O 25 3.1672 0.500 3.1179
2 Co(NH2). — H.0 25 3.1672 1.600 3.0818
3 C12H22011 — H20 0 0.6104 1.651 0.5893

3aoanue Ne 5. Ioyonuockonuyeckue u KpuocKonuueckue c8olcmea pacmeopos

Onpenenure, MOAYMHSIOTCS JU HA€aIbHBIM 3aKOHAM yKa3aHHbIE B TaOJUIE PAacTBOPBHI.
Ecin He Mo TUHuHSIOTCS — YKQXKHUTE TPUIHHY.

Hust cucrembr H3BO3 — H2O mpuBeneno moBeimeHne temmeparypsl kumeHus (AT), s
BCEX JAPYIMX CHCTEM — MOHKEHHUE TeMITEpaTypbl 3amep3anus (AT).

Ne

BapHaHT PacTtBOp CocraB pactBopa AT
a
1 H3BO3; — H20 2541 /100 HO 0.214
2 CCIsCOOH - H»0 1.062r/65r H.0 0.322
3 LiBr — H.O 1.390r /100 r H20 0.566

D6ynunockonuueckue E u kpuockonuueckrue K KOHCTaHTBI pacTBOPUTENECH:

PactBopurenn H>O CsHs CH3COOH NH3(x) CCly
K 1.86 5.07 3.6 — —
E 0.513 — — 0.33 5.64

3aoanue Ne 6. Ananuz gpazoevix pagnosecuii HcuoOKocmop — nap 6 O8YXKOMHOHEHMHOU
cucmeme

6.1. Kakyro uadopmaiuio o CUCTeMe HeceT auarpamma TemrepaTypa KUIIEHHUS — COCTaB
cucrembsl A-B?

IIo JdarpaMme onpeaciamTe.
6.2. HpI/I Kakou TEMIICPATYPC 3aKUIIUT KUIKOCTh, COACpIKaALIaA @ MOJI. % BCIICCTBA A

6.3. [Ipu kakoit Temiiepatype Bcs epBOHavaIbHas )KUIKOCTh 0OpAaTUTCS B Map, €CIM IpU
HarpeBaHUM Nap He OTBOJUTH?

6.4. Kak Oyzer MeHATbCs COCTaB MEPBOHAYABHON JKUKOCTH 10 MEepe HCHapeHus?
6.5. KaxoB cocTtaB nepBbIX ITy3bIpbKOB napa?

6.6. Kak wM3MeHSeTCsl COCTaB PABHOBECHOTO C KHUIALIEH >KUJIKOCTBIO IIapa B XOJE
ucnapeHus?
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6.7. Kakoe KOJIMYECTBO Ka)JI0T0 U3 KOMIIOHEHTOB CMECU OyIeT HaXOJUTBhCS B JKUJKON
dase u B mape, eciiu M Kr CMecH, 3aJJaHHOTO COCTaBa HarpeTh JI0 TeMIepaTypsl T 7

6.8. Kakue npoayKThl MOXKHO IOJY4YMTb, €CIU IOJABEPIHYTh XHUAKOCTb 3aJaHHOIO
cocraBa

@) TIEPETOHKE B PABHOBECUU (MHTEIPaJIbHON MIEPETOHKE);

0) npocroii (nuddepeHnmanpHoii) eperoxHKe;

8) pektuuranuu?

Bapuaut Cucrema A—B M, xr a, Mo1.% A T, °C
1 H20 — C4HgO> 2,0 80 92
2 CH30OH — C2H4Cl> 0,5 30 68
3 (C2Hs).0 — CCl4 1,0 60 65

3aoanue Ne 7. @azoevie pasnosecus. /Juazpammel naiaskocmu

7.1. OxapakTtepu3yiiTe auarpamMmy IUIaBKOCTH cucteMbl A — B: pactBopumocTh
KOMIIOHEHTOB B XHUJKUX M TBEPIBIX (hazax, TUIBI TBEPbIX PACTBOPOB, HAIMYNE YCTOWYUBBIX U
HEYCTOWYMBBIX XUMHUYECKUX COCANHEHHUI.

7.2. JlaliTe omHMCaHME COCTOSIHHUS CHUCTEMBl B Pa3JIMYHBIX YCIOBMSX, paciiudpoBaB
3HAYE€HHE BCEX IMOJICH, TMHUN 1 XapaKTEPHBIX TOYEK JUarpaMMBbl INIABKOCTH cucTembl A — B.

7.3. Onpenenure TemIlepaTypy Haudaja KpHCTaJUIM3allMU pacijaBa cocTtaBa | m cocrtas
MEePBBIX KpUCTAIIOB. Kak M3MEHseTCsl COCTaB pacruiaBa ¥ TBEpAOH (has3bl MIPH OXJIKICHUN?

7.4.0npenenure TeMnepaTrypy Hadajia IUIaBJICHHs, KOJTUYECTBO M COCTaB (pa3 mpu 3Toi
TeMmmepaTrype s cucteMbl coctana I1.

7.5. Haueptute cxeMmaTudeckue KpuBBIE oxjiaxiaeHus pacmiaBoB coctaBa [, II u III,
OTIpEJIeNIUB YKCIIO U COCTaB (a3 M pacCUUTaB YKMCIIO CTETIEHEN CBOOOIbI B XapaKTEPHBIX TOUKAX U
Ha KaXJIOM y4acCTKe KpUBOU OXJIaXKICHUS.

7.6. Berunciure Macchl paBHOBECHBIX (ha3 mpu 3agaHHOM Temneparype t,°C u koaudecTBe
ucxoxHou cmecu cocrana I1I.

7.7. qns cuctem, 00pa3yrolUX XUMUYECKHE COCAUHEHUs, ONpeaeianuTe (GopMylbl dTUX
COEIUHEHU.

CocTtaB UCXOIHOUM cMecH
Bapuant Cucrema A-B KommuectBo cocraBa A,% T,°C
HCXOIHOM I I 1
cMecH
1 Mg - Cu 500r 10 60 90 550
2 Cr—_5n 5kr 20 98 80 200
3 Cd-Cu 800 100 60 50 580

Tema 4 — J1eKTPOXHMMHYECKHE CHCTEMBbI

3aoanue Ne 8. Inexmpoosusicyujue cuibl U NOMEHUUATbL

8.1. Kakoro poaa JIEBBIM QJICKTPOA T'aJIbBAHUYCCKOTO JJICMCHTA A. Hanummre YpaBHCHUC
pCaKkiuu, HpOTCKaIOHle/'I Ha D2TOM OJJICKTPOJAC B PABHOBCCHBLIX YCJIOBUAX, U YPABHCHUC IUJIA
pacucTa MoTcHIualia 3TOro 3JICKTPOAA.

8.2. OHpe,Z[eJ'II/ITC CpPCIHIOI0 MOHHYIO AaKTUBHOCTBH DJJICKTPOJIUTA A+ B JIEBOM DJJICKTPOJC

rajJbBaHHYECKOI0 »dJieMeHTa A Ha OCHOBaHHUHU CIIPpaBOYHBIX 3HAYCHUH CpCAHCTO HMOHHOI'O
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Kod((UIMeHTa aKTUBHOCTH SJICKTPOJHMTA MPU MOJSUTBHONH KOHIICHTpPAIMU M1 W TEMIIeparype
298 K.

8.3. Onpenenure 31EKTPOAHBIN TOTEHLIMAN JeBoro 35ekTpoja npu 298 K. CrannapTHbliit
JIEKTPOAHBIN NOTEHIMAJI BO3BMUTE U3 CIPaBOYHHKA.

8.4. Kakoro poma mpaBblil 3JEKTpOJ TajJbBaHUYECKOTO dyieMeHTa A? Hamummre
YpaBHEHUE peaKkluy, IPOTEKAIOIIEH Ha 3TOM 3JIEKTPO/JI€ B PABHOBECHBIX YCIOBUSX, U YpaBHEHUE
JUI pacueTa MOTEHIMala 3TOro JIEKTPoia

8.5. Onpenenure CpeHIO MOHHYIO aKTUBHOCTb AJIEKTPOJIUTA 8+ B MPABOM 3JIEKTPOJIE
raJlbBAHUYECKOTO d3JieMeHTa A Ha OCHOBAHMHU CIIPABOYHBIX 3HAYEHUH CpPEJHEr0 HOHHOIO
Kod(ppuImenTa aKTUBHOCTH AJICKTPOJUTA TPH MOJISIIBHOM KOHIEHTpAaIlud M2 U TeMIeparype
298 K.

8.6. Ompenenute >IEKTPOAHBIM MMOTEHLIMAN MpaBoro snekrpona npu 298 K
CraHapTHBIN 2JEKTPOJHBINA MOTEHIIMAT BO3BMUTE U3 CIIPABOYHUKA.

8.7. Hanmmure »SNEKTpOJHBIE peakIUH, NPOTEKAIOINIMEe Ha OTPULATEILHOM U
MOJIOKUTEIIBHOM ~ 3JIEKTPOJaX M CYMMapHYK0 XUMHUYECKYI0 pEeaklhio, IPOTEKAIOUIYIO
CaMOIPOU3BOJIBHO MPHU pabOTe raJlbBAHUYECKOTO 1eMEHTa A.

8.8. Ompenenute snexrpoapwkymyro cuiny (3JC) rampBannyeckoro aynemMeHTa A u
MaKCHUMAaJIbHYIO TOJIE3HYIO JJIEKTPUYECKYI0 PadOTy, KOTOPYIO MOKHO MOJIyYUTh NpU padborte
JTAHHOTO 3JIeMEHTa npu Temneparype 298 K.

8.9. Beluncnure KOHCTAHTYy PAaBHOBECHUS PEAKIMM, IMPOTEKAKOUIEHd CaMOIPOM3BOJIBHO a
rajJpBaHU4YeCcKoM 3neMeHTe A npu temneparype 298 K. Ilpumure, 4To B peakiuu y4yacTBYET
OJIMH 3JIEKTPOH.

8.10.CocTaBbTe rajbBaHUYECKUH 3JIEMEHT, B KOTOPOM MPOTEKAET CAMOIPOU3BOJIHLHO
XUMHYECKas peakuus B.

8.11.0mpenenute crangaptaoe 3HadueHne DJIC rajmpbBaHUYECKOTO dJeMeHTa. B KoTopom
MpOTEeKaeT XUMHUYecKas peakius B, npu Temneparype 298 K Ha OCHOBaHMHM CTaHAAPTHBIX
AJIEKTPOIHBIX MOTEHIIUAJIOB U3 CIIPABOYHHUKA.

8.12. Onpenemute E° npu temmneparypax 288 u 308 K Ha ocHoBanum 3HaueHns E° mpu

EO

298 K 1 BeNMUMHBI | —— | , IPUHSAB YTO B YKA3aHHOM MHTEpBaje TeMIepaTyp 3aBUCUMOCTh £°
ar ),

= f(T) nuneiina.

8.13. Onpenenute AG! (xJIx) peakiuu B, npoTeKarolleil B rajbBaHMYECKOM JIEMEHTE
npu Temneparypax 288 K.

8.14. Omnpenenute ASTO (Jbx/K) nmns peaknuu B, NpOTEKaKIIEH B TalbBAHUYECKOM
aneMeHTe npu temmneparypax 288 K.

8.15. Ompenenute Temosoit sdpdexkr AH? (x/lx) peakuuu B, mnpoTekamomeil B

raJIbBAHMYECKOM 3JIEMEHTE Ipu TemrnepaTypax 288 K.
8.16. Onpenennre KOHCTAaHTY paBHOBECUS XMMUYECKOW peakuuu B, mpu temneparype

288 K.
Bapuant lanbBannueckuii snemeHT A M, Mz,
moub/kr H2O moub/kr H2O
1 Zn|ZnS04||KCI|AgCl«p), Ag 0,005 0,2
2 Pt,H2|H2SO4||KCIHg2Clo(«p), HY 0,005 0,2
3 Cu|CuCl||CdSO4/Hg2SO4(«p), HY 0,005 0,2
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OE°
Bapuant XuMuueckas peaknus B (a—_l_j . 10%, BIK
P
1 Pb + 2Agl = Pbl, + 2Ag —1,38
2 Hz + Hg2SO4 = H2SO4 + 2 Hg - 6,50
3 Nalz + Na.S = 3Nal + S + 6,59

3aoanue Ne 9. Inexkmpuueckan npoeooOUMOCmb PAcCmEopoé c1adblx INEKMPOIUM 08

9.1. Ompenenute ynenbHYIO JIEKTPUUYECKYIO MPOBOJUMOCTH PACTBOpa dJEKTposUTa A,
UCTIOJIB3Ys yETbHOE COTPOTUBIICHUE PAaCTBOPA P.

9.2. OnpenenuTe MOJISIPHYIO MJIEKTPUUECKYIO TTPOBOJIMMOCTD PAacTBOPA IEKTPOTIUTa A.

9.3. Ha ocHOBaHMU CTIPaBOYHBIX AAHHBIX MPOBOJMMOCTH OTAEITHHBIX MOHOB BBHIYHCIIHTE
MPEeTBbHYI0 MOJISIPHYIO 3JIEKTPHYECKYIO MPOBOJMMOCTD 3aJAHHOTO JIEKTPOJIUTA.

9.4. Paccuuraiite crenens quccouuanuu (%) U KOHCTaHTY AMCCOLMAIIUY IEKTpoanTa A
npu KOHIeHTpanuu C Ha OCHOBAaHWH JIAHHBIX JIEKTPHUECKON TPOBOTUMOCTH.

9.5. Ompenenure KOHIICHTPAIIMIO WOHOB BOJIOPOJIAa B PACTBOPE JJIEKTPOJIUTA A TIpH
KOHIeHTpauuu C, MCHOJIb3ysl 3HAYEHUE CTENECHM AUCCOLMAlMH, NoJiyueHHoe B m. 8.4. m pH

pactBopa.

9.6. N300pa3ute cxeMaTuyecku U OOBSCHUTE 3aBUCHUMOCTDH YIEIbHOM AJIEKTPUUYECKOM
IIPOBOJIMMOCTH OT KOHIIEHTPALIUU CJIA00T0 U CHIIBHOTO IEKTPOJINTA.
9.7. N300pa3ute cxeMaTH4YeCKH U OOBSICHUTE 3aBUCHUMOCTh MOJISIPHOM DJIEKTPUUECKOMN
IIPOBOJIUMOCTH OT KOHIIEHTPALUHU CJIA00T0 U CHIIBHOTO IEKTPOJINTA.

Bapuant DeKTponuT A C-103, Mmonb/n p-102, Om-M
1 HCOOH 1,39 0,569
2 H-C3H7COOH 1,04 2,278
3 HCOOH 1,11 0,655

Tema 5 — Xumnueckasi KHHETHKA U KaTaJIu3
3aoanue Ne 10. Onpeodenenue nopaoka u KOHCIMAHMbL CKOPOCMU XUMUYECKOU

peakuuu

10.1. Tlocrpoiite rpaduku 3aBHCUMOCTH KOHIEeHTparuu C HCXOJHOTO BEIIeCTBa OT
BpeMenu t 1y1s1 peakuuu B, 3a1anHoi B Tabmwuiie, B koopaunatax InC = f(t) u 1/C = f(t). ITo Buay
rpaduka onpenenuTe NOPsSI0K peaKiuu.

10.2. Paccuuraiite KOHCTaHTY CKOPOCTH peakuuu B.

10.3. BoluncnuTe KOHIICHTPAIIMIO MCXOJHOTO BEIIECTBA U MPOIYKTOB peakuuu B uepes

200 ¢ ot Hayana peakiuu.

10.4. Paccuuraiite Bpems, 3a koTopoe npopearupyet 10% ucxoaIHOTo BeLecTBA.
10.5. Onpenenute nepuos NOJyNpeBpalIeHUs peakuuu B.

Bapuant 1. Peakmus B: 2NO2=2NO + O, T =631 K

t, C C-10%, mosb/n
0 1,0000
60 0,8308
120 0,7108
150 0,6632
180 0,6212
300 0,4954

26




Bapuant 2. Peaknus B: 2F,0=2F, + O, T =543 K

1073, ¢ C-10° mous/n
0 1,0000
1,2 0,9352
2,4 0,8794
6,0 0,7442
12,0 00,5936
24,0 0,4218
Bapuant 3. Peakuus B: 2N20=2N2 + O> T =938 K
t,c C, Momb/1
0 0,154
30 0,145
60 0,137
120 0,122
240 0,097
300 0,086

10.6. Onpenenute dHEPIUI0 aAKTUBALMM XUMUYECKOM peakiuu B, MCnoJyib3ys 3Ha4YECHHS
KOHCTaHTBI CKOPOCTH peakiuu K1 1 Ko mpu 1Byx 3HaueHustx Temmepatypsl 11 u To.

10.7. 3amumure ypaBHeHHEe AppeHmyca. Omnpenenute NPEIdIKCIIOHCHIINATBHBINA
MHOKHUTEJIb B YpaBHEHUU AppeHuyca.

10.8. Onpenennute KOHCTAHTY CKOPOCTH XUMHYECKOW peakiuu B ipu temneparype 73.

10.9. Onpenenure TemnepatypHbiii koaduruent Bant-T'odda y mas ckopoctu peakiun
B B untepBaine remneparyp Tiu To.

10.10. Hcmomp3ys TemrepaTypHbIii KO3(PQHUIIMEHT Y, OMpeaenuTe, BO CKOJBKO pa3
WU3MEHUTCS CKOPOCTh PeaKluu, eclid Temnepatypy 71 yBennuuTh Ha BenuuuHy AT.

Bapuanr | T1, K k1 T2, K ko T3, K AT, K
1 656 7,700 1/(MOJIB-C) 992 0,844 n/(mob-c) 667 25
2 523 1,45-10 2 1/(MoJ1b-C) 570 0,324 51/(MoJ1b-C) 590 25
3 813 1,702.10° ¢! 783 4,635-10° ¢t i 15

Tema 6 — MeToabl H3yUeHHs] CTPOEHHUSI MOJIEKYJI, OCHOBAHHbIE HA JJIEKTPHYECKHX
CBOMCTBax

3aoanue Ne 11. dnekmpuueckue ceolicmea moieKyn

PaccuuTarh AMMONBHBIE MOMEHT U 3(p()EeKTUBHBIN paanyc MOJEKYIbl A Ha OCHOBAHUU
9KCIEPUMEHTAIbHBIX 3HAYEHUIM MOJIIPHOM MOJISIPU3YEMOCTH IIpH 3aaHHoM Temnepatype 7. [lpu
pacuere mpeHeOpeub BETUYMHOM AaTOMHON COCTaBIAIOLICH MOJIIPU3YEMOCTH, MOJISIPHYIO
pedpakiuio BEIYUCIUTD 110 MPaBUITY a1 TUTUBHOCTH.

Bapuant Mounekyna A T,K Pm-10°, M*/Monp
1 NHs 473 35.21
2 H20 573 40.5
3 HCI 260 33.57

27



Tema 7 — OnTu4eckue MeTOAbl U3yYeHHS CTPOECHUS BellecTBA
3aoanue Ne 12. BpawamenvHbvle cnekmpusl 08yXamoMHbLX MOJIEKYl

3.1. Hanwmmwure KBAaHTOBO-MEXaHMYECKOE ypaBHEHWE I pacyera  dHEPruu
BpalaTeIHLHOTO JABMKCHUS ABYXaTOMHOM MOJIEKYIIBI KaK )KECTKOTO POTaTopa.

3.2. BeiBeauTe ypaBHEHHE IJIs pacdeTa M3MEHEHHUsS SHEPTrUU BPAIICHHS JABYXaTOMHOM
MOJICKYJIBI KaK KECTKOTO POTaTopa MpH MEePEeXoje ee Ha COCeTHUH, 00Jiee BRICOKUN KBAHTOBBIM
YPOBEHb.

3.3. BeiBeguTe ypaBHEHHE 3aBUCHMOCTH BOJIHOBOTO YHCIIA BpAIATEIbHBIX JUHHHA B
CHEKTpE MOTJIOMICHHS IBYXaTOMHOM MOJIEKYJIBI OT BPAIllaTeIbHOTO KBAHTOBOTO YHCIIA.

3.4. BeiBeauTe ypaBHEHHE JUIS pacdyeTa pa3HOCTH BOJIHOBBIX YHCEJ COCETHUX JTUHUH BO
BpalaTeIbHOM CIIEKTPE MOTJIONIEHUS IBYXaTOMHON MOJICKYJIBI.

3.5.  PaccuuraiiTe BpamareibHyIo OCTOSHHYIO (B cM™ u M) 1ByxaToMHON MONEKymbI
A 110 BOJIHOBBIM YHCJIaM JIBYX COCEIHUX JIMHUM B JJTMHHOBOJHOBOW MH(paKpacHOW 0b6iacTu
BpalaTeIbHOTO CIEKTPa MOTJIOMIEHUs MOJICKYIbI (cM.Tabm.3.1) .

3.6.  Omnpenenure SHEPTHIO BpAIICHHUS MOJEKYJIbI A Ha TEpPBBIX ISTH KBAHTOBBIX
BpamaTeabHbIX YpoBHAX ([[x).

3.7.  BpiuepTHTEe CXEMaTHYCCKH SHEPreTHYECKHE YPOBHU BPAIIATSIIBHOTO JIBHYKEHUS
JIBYXaTOMHOW MOJIEKYJTBI KaK KE€CTKOTO pOTaTopa.

3.8. HanecuTe MyHKTHPOM Ha 3Ty CXEMY BpalllaTeIbHbIC KBAHTOBBIC YPOBHU MOJICKYJIBI,
HE SIBJISFOIIEHCS )KECTKUM POTATOPOM.

3.9. BeiBeauTe ypaBHEHUE TS BBIYMCICHUS PABHOBECHOTO MEKBSJICPHOTO PACCTOSTHHS
Ha OCHOBAaHUM pA3HOCTH BOJIHOBBIX YHCEN COCETHUX JMHMM BO BpallaTeIbHOM CIIEKTpe
MOTJIOLI[EHUSI.

3.10. OmpenenuTe MOMEHT HHEPIIMHA JTBYXaTOMHOW MOJICKYJIBI A.

3.11. PaccuwuraiiTe mpUBEACHHYIO MacCy MOJIEKYIBI A.

3.12. Breraucnute paBHOBECHOE MEXbsAepHOE paccTossaue () moJiekynbl A. ComnocTaBbTe
MOJIyY€HHOE 3HAUYEHUE CO CIIPABOYHBIMU JAHHBIMHU.

3.13. OrHecute HaOMIOJAaEMbIC JMHUKW BO BpallaTEIbHOM CIIEKTPE MOJCKYJIbl A K
BpallaTeIbHbIM IEPexoIam.

3.14. PaccuuraiiTe  BOJHOBBIE 4MCIA  CHEKTPAJbHBIX  JIMHUHA, CBSI3aHHBIX C
BpamaTenbHbIMK nepexogamu 0—1, 1 -2 u 2—3 mist Mmosiekyssl A.

3.15. BreruucnuTe NpUBEACHHYIO MAcCy U30TOMO3aMEIICHHOW MOJICKYJIbI B.

3.16. PaccuuraiiTe  BOJHOBbIE YHCIA  CHEKTPAJbHBIX  JIMHWHA, CBSI3aHHBIX C
BpamareabHbiMu nepexoaamu 0—1, 1—2 u 2—3 g monekynsl B. MexbsaepHble pacCTOSAHUS
B MoJsiekynax A u B cuurats paBHBIMU.

3.17. Onmnpenenure BeIWYUHY U HaNpaBlI€HUE W30TOIMHOTO CABUTA JUHHUM MOTJIOMICHUS
BO BpallaTelIbHbIX CHEKTpax Mojekyal A u B, ecnmu 3TH JMHUM COOTBETCTBYIOT MEpEXojam
MEXK/y BpalareabHbIMU YpOBHsIMH 0—1, 1 -2 1 2—3 .

3.18. HapucyiitTe cxeMaTH4ecKd BpAILATENbHBIN CIEKTP TMOTJIOMIEHUSI JBYXaTOMHOM
Monekynsl A. HaHecute Ha 3TOT K€ CHEKTp JIMHUU, COOTBETCTBYIOIIME BpallaTeIbHBIM
nepexo/iaM JJis MOJIeKyIbI B.

3.19. OObscHuUTE TPUYUHY HEMOHOTOHHOTO W3MEHEHHS HMHTEHCUBHOCTH JUHHM
MOTJIOIIEHUS TI0 MEPe YBEIIMYESHHS SJHEPTUH BPAIICHUS MOJIEKYIIbI.

Bapuant Mousnekyna A v-1072,1 7 Mounekyna B
1 LiH 60.12 75.15 Li’H
2 BCI 4.104 5.472 B3Cl
3 BeH 103.15 123.78 Be’H

3aoanue 13. Konebamenvhole cnekmpul 08yXamomMHbIX MOJIEKYl
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4.1 Hamumure  KBAaHTOBO-MEXaHMYECKOE  YpaBHEHHUE  JUJII  pacyera  DHEpPruu
K0J1e0aTeIbHOTO ABUKCHUS ABYXaTOMHOM MOJIEKYJIBI KAK TAPMOHHYECKOTO OCLUIIISATOPA.

4.2 HamumuTe  KBaHTOBO-MEXaHMYECKOE  ypaBHEHHE I pacueTa  DHEPruu
K0J1e0aTeIbHOTO ABUKCHUS ABYXaTOMHOM MOJICKYJIbI @aHTaPMOHHYECKOTO OCHMIIIATOPA.

4.3 Bpuuciute 1o ompeneneHHeiM u3  MK-crektpa moriomieHHs ABYXaTOMHOM
MOJIeKyIbl A OCHOBHOMY TOHY (V,), mepBoMy 00epToHy (V,) WM Bropomy oGeprony (v, )

(Tabi. 4) BOJHOBOE YUCIO COOCTBEHHBIX KOJeOaHUH @, , KOODDUIUEHT AHTAPMOHUYHOCTH X,
Y aHTaPMOHHMYHOCTb @, X, .

4.4 Bpluucnure BOJIHOBOE 4McO MpomnyiieHHod muHuu B HK-cnekrpe mnoriomienus
JIBYXaTOMHOM MoJieKynbl A (V,, v, Wi v,) .

4.5 Omnpenenute >3HEPruI0 KoJaeOaTENbHOIO JABWKEHHS MOJIEKYJIbl A Ha HyJIE€BOM
KoJieOaTeIbHOM KBAaHTOBOM ypoBHE Eo (/[k), HMCHONB3yss BOJIHOBOE YHCIO COOCTBEHHBIX
KOJICOaHWH @, W aHTAPMOHHMYHOCTh @ X, (cM. 11.4.3)

4.6 BpiBemuTe ypaBHEHHE ISl pacdyeTa MaKCHMaJIbHOTO KOJIEOATEIHOTO KBAaHTOBOTO
qucha.

4.7 Ompenenure MaKCHMaJIbHOE KOJIEOATEIbHOE KBAaHTOBOE YHCIIO U, MAJS MOJEKYIBI

A.

4.8 Omnpenenure SHEPTUI0 KOJIEOATSIHHOTO IBWKCHHUS Emax (k) Ha MakcUMalbHOM
KoJIe0aTeIbHOM KBAaHTOBOM yYPOBHE.

4.9 Onmnpexnenurte sHEpruto auccormanun Do monexymnsr A (kIx/MoIb).

4.10 Beryeprure rpadux 3zasucumocta E_ = f(v), BeiOpaB 2-3 3HaueHHs KBAaHTOBOTO

YHCNIa U M paccYMTaB 3HaYeHUs Exon B MHTEpBane ot 0 10 U, .

4.11 Vxaxure Ha rpaduKe SHEPTHIO KOJIEOATEIHHOTO MBIDKCHHMS Ha MaKCHUMaJIbHOM
KoJieOaTeIbHOM KBAaHTOBOM ypoBHE Emax (JIk) u sHEepruto muccormaruu Do .
4.12 BpluuciauTe CUIOBYIO NMOCTOSHHYIO XMUMHUYECKOW CBS3U K, IBYXaTOMHOW MOJIEKYIIbI

A.

4,13 Bpruuciiure  BOJIHOBOE UYHCIIO COOCTBEHHBIX KOJIEOAHWI  HM30TOIIO3aMEIIEHHON
MOJIEKYJIbI B.

4.14 Omnpenenute BEIUYUHY U HApaBiIeHUE U30TOMTHOTO CABUTA.

Bapuanr Monekyma A | v,-102, M | 7102, Mt | 7,.10%, M | Monekyna B
1 HI 2230 4380 - 2H|
2 HF 3962 - 11344 SHF
3 HCI 2885 - 8339 2HClI
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3.2. KoHTpoJibHBIE BONPOCHI VIS IPOBeeHus 3a4eTa (5 u 6 cemectp):

Temsl 1 n 2 - XuMnueckasi TepMOIMHAMHMKA M XHMHYeCKOe paBHOBecHe

1. ®ynkumu cocTosiHUA ¥ (PYHKIMU TpoIiecca — MPUHIUIHATBHBIE OTINYHS.

2. CnenctBus u3 3akoHa ['ecca. Tepmoxumuueckue ypaBHeHus. [IpuMepsl pacueToB.

3.Pacuer TemnoBhIX 3((EKTOB pPa3TUUHBIX THIOB (Ha30BBIX TNpEBpalieHul (TUIaBJICHUE,
KpUCTAJIIN3alUsl, MCIIApEeHUe, BO3TOHKA W T.J.) C HCIOJIb30BAHMEM TaOJIUI] CTaHAAPTHBIX
TepMoMHaMu4eckux QpyHkuuil. [Ipumepsl pacueros.

4.Pacuer TemoBBIX P(PEKTOB XMMHUYECKHX PEAKIHi B 3aBHCHUMOCTH OT TEMIIEPATyphI IO
ypaBHeHnio Kupxroda B quddepenunanbHoi 1 HHTErpalibHOM (hopMax.

5. UHTepnonsoHHbIe YpaBHEHUS TEIJIOEMKOCTH, Pa3JInyHble UX (OPMBI, TPUMEHUMOCTb.
[Ipumepr!l npuMeHeHUs.

6.Pacuer W3MEHEHMsT DHHTPONMU IS XHMHYECKOH peakuu 10 TeMIIepaTypHBIM
3aBUCHUMOCTSIM TeIuioeMKoCTH. [Ipumepsl pacueTos.

7.HampaBiieHne XHMHYECKOrO Ipoliecca — YCJIOBHS HCHOJIb30BaHUS HHepruu ['mbOca,
sHepruu ['enpMrosbiia, SHTPONHUM KaK KPUTEPUEB TEPMOIAMHAMUYECKON BO3MOKHOCTH (MJIU
HEBO3MO>KHOCTH) CaMOTIPOU3BOJILHOTO MPOTEKaHusl (PU3HKO-XUMUYeCcKoro mnpoiecca. [Iprumepsl
pacyeTos.

8.3aBHCMMOCTh KOHCTAaHTBHI PABHOBECHS OT TEMIIEpaTypbl — MPUMEHHMOCTH YpaBHEHHUI
1300apbl U U30XOPbl XUMUYECKOHN peakliuu, aHau3.

9.BelpakeHust JUIsI KOHCTAHTBHI PABHOBECHS [UIA Pa3UYHBIX THUIOB TOMOTCHHBIX W
reTepOreHHBbIX XUMUYECKUX PEAKIIHII.

10. BnusHue M3MEeHEHUs! KOHLEHTpalUH, AABJICHUS U TEMIIEPATypbl HA CABUT XUMHUYECKOTO
paBHOBecHs — KadecTBeHHbIM aHanu3 (mo mnpunmumy Jle-lllatense) w  crporuit
TepMOJAMHaAMUYECKui pacueT. [Ipumepsl.

11. Pacuer KOHCTAHT PAaBHOBECHS XMMHMUYECKMX PEAKIHUH C HCIOIb30BaHHUEM HCTUHHBIX U
CpPEAHUX TEMI0EMKOCTEH.

12. TepmoauHaMu4ecKUil aHAIU3 CMEIICHUS XUMHUYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT
JABJICHUS, TEMIIEPATYPhl, CTEXHOMETPUN PEAKLUH.

Tema 3 — ®a3oBble paBHOBECHS U PACTBOPbHI HEAJIEKTPOJIUTOB

13. Tlpumenenue npasuna (a3 ['m66ca — 11 9rcTo (Ha30BBIX MPOIECCOB U IS MPOIIECCOB C
MPOTEKaHUEM XMMHUYECKUX MpeBpaiieHuid. [Ipumepsr.

14. Ananu3 pa3nu4HbBIX TUIIOB AUArPaMM COCTOSTHUSI OJJHOKOMIIOHEHTHBIX CUCTEM.

15. CpaBuuTenbHasi npUMEHUMOCTh ypaBHeHHH Kianelipona u Knaneiipona-Knaysuyca.

16. B3anMocCBsI3b KpUBBIX OXJIQXKICHUS U JHArpaMM COCTOSIHHS IBYXKOMITOHEHTHBIX CHCTEM.
[Tpumepsl moCcTpoeHHs AUarpaMM MO KPUBBIM OXJIAXkACHUS U 00OpaTHO.

17. Omnpenenenre OTHOCUTEIBHBIX MAacC U MOJBHBIX KOJMUYECTB KUAKONH U KPUCTATLITUYECKON
¢a3 mo AuarpamMMmam: IUIaBKOCTHU, >KUJIKOCThb-TAp (MapOXKHIKOCTHOE PABHOBECHE), MCHOJb3YS
MIPaBUJIO pblYara.

18. CpaBHUTENbHBI aHaNM3 M TMPUMEPHl PA3IUYHBIX THIOB JHArpaMM IUIaBKOCTHU
JIBYXKOMITOHEHTHBIX CUCTEM.

19. Kpurtepun kiaccuuKaluy IuarpaMM COCTOSHHS — IO CIIOCOOHOCTH K PacTBOPEHUIO
(a3, BO3MOKHOCTH OOpa30BaHUS U Pa3/IOKEHUS XUMUYECKUX COEAMHEHUH, MX TepMUYECKOMH
YCTOHYMBOCTH, 0COOEHHOCTSIM (Pa30BBIX (CTPYKTYPHBIX, arperaTHbIX) MpeBpaIleHuil BEIeCTB.

Tema 4 - D1eKTPOXUMHYECKHE CHCTEMbI

20. Pacuer pH, pOH, paBHOBecHOro cocraBa JUIsl PacTBOPOB DJIEKTPOJUTOB Pa3IMYHON
CTEeXMOMETPUYECKOTO  COCTaBa U  TIJIyOMHOW  TPOILIECCOB  ACCOIMALUU-AUCCOLMUAIIH,
KOMIUIeKcooOpa3zoBanus u jap. [Ipumepsr.
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21. ®opmankHOE U CYITHOCTHOE COACPKAHUE TIOHATHSI AaKTUBHOCTH KOMIIOHEHTOB PAacTBOPA;
B3aMMOCBSI3b C BO3MOYKHOCTBIO MPOTEKAHMSI XUMUYECKUX PEAKIIM B pACTBOpaX.

22. OcHOoBHBIE (aKTOpPBI, BIMSIONIME HA PABHOBECHUE TNPOIECCOB THUAPOIH3A U
KoMILIeKcooOpazoBanus. [IpumMepsi.

23. Ananu3 mapaMeTpoB ypaBHeHUss HepHcTta 1uist pacuera paBHOBECHOTO 3JEKTPOTHOTO
MOTEHIIHATIA.

24. B3auMOCBSI3b MEXKIY 3JICKTPOJBIKYIICH CHIION TalbBAaHUYECKOTO IEMEHTa U paboTOn
raJlbBAaHMYECKOTO AIEMEHTA JJISl Pa3IMYHBIX TUIIOB MPOIECCOB.

25. MHcrmonp30BaHHE pa3IMIHBIX BCIIOMOTATEIBHBIX (CTAHIAPTHBIX) AIEKTPOIOB M IIKAI IIPU
aHAJIN3e DIIEKTPOXUMHUYCCKUX MMOTSHIIMAJIOB, TEOPSTHUECKUE U MPAKTUYCCKAE OCOOCHHOCTH MX
MIPUMCHCHHSL.

26. Teoperndeckoe 000CHOBAHHE W TPAKTHYECKHE OCOOCHHOCTH TPUMEHEHUS PA3TUIHBIX
tunoB 3mektpooB (I m Il poma, OKHMCINTENbHO-BOCCTAHOBUTENBHBIX, Ta30BbIX, HOHHO-
oOMeHHBIX). [Ipumepsl.

27. TepMoIuHAMHYECKHN aHATH3 JICKTPOXUMHUYCCKHUX ITPOIECCOB, PACUCTHBIN armapar.

28. OOOCHOBaHME W WCIIOJB30BAHUE CTAHAAPTHBIX OSJCKTPOTHBIX TOTCHIUAIOB JUIS
OTIpEJICIICHUs BO3MOHOCTH TPOTEKAHUsS, HAIMPABICHUS XHUMHYCCKUX W DIIEKTPOXUMUIECKUX
KOPPO3HOHHBIX MTPOIIECCOB.

29. TlpumenuMocTh (MPHOIMIKEHHOCTh WCIIOJIB30BAHUS) CTAaHIAAPTHBIX TOTCHIMAIOB JIIS
OIICHKH TPHHIMITAATHHOH BO3MOXHOCTH TPOTEKAHUS OKHCIUTEIEHO-BOCCTAHOBUTEIIHHBIX
peaKuum.

30. Pacuer DJIC rampBaHmyeckux deMeHTOB panmmunbix THno (I, 11, 11l pona,
OKHUCJIUTEITHLHO-BOCCTAHOBUTEIBHBIX, HOHHO-OOMEHHBIX, TA30BBIX U JIP.).

31. Teopernueckue OCHOBBI M TPAKTUYECKOE HMCIIOIb30BAHUE TOTEHIIMOMETPUUYECKUX
n3MepeHui (ompenerecHue KOHICHTpauu (aKTUBHOCTH) pacTBopa 3JekTposnTta, pH pacTBopa,
MOTEHIIMOMETPUYECKOE TUTPOBAHUE).

32. XuMHYECKHE€ WCTOYHHUKH TOKAa — COBPEMEHHBIC IOCTHXKEHHUS M TPOOIeMBbI B 00IacTH
MIPOU3BOJICTBA OaTapeil, akKyMyJISITOPOB, TOTUTUBHBIX 3JIEMEHTOB.

33. Pacuer ¥ aHaiM3 CTENEHM IOUCCOLMAIMM M KOHCTAHTHI JUCCOLMAIMKA CJIadoTro
AIIEKTPOJIUTA U3 U3MEPEHU AIEKTPOIPOBOJIHOCTH.

34. Ananu3 3aBUCUMOCTEH yACIbHOW, MOJIAPHOW H OSKBUBAJECHTHOW AJICKTPUYCCKUX
MIPOBOJMMOCTEH CHIIbHBIX U CIIA0BIX AMEKTPOIUTOB OT KOHLIEHTPALMU U TEMIIePaTyphl.

35. I'panunbl npumeHuUMOcTH 3akoHa Konbpayima uis 3/eKTpUYecKo MPOBOJAMMOCTH B
MHOTOKOMIIOHEHTHBIX PacTBOPAX, €ro 00001IeHusI.

36. Teopernueckue OCHOBBI U MPAKTUYECKOE HCIIOJIb30BAHHUE U3MEPEHHUM 3JIEKTpUUYECKOM
MIPOBOJMMOCTH (KOHYKTOMETPHUUECKHE TaTUUKH, KOHTYKTOMETPUUECKOE TUTPOBAHUE U JIP).

Tema 5- XuMmnuyeckasi KHHETHKA M KaTAJIU3

37. BO3MOXXHOCTH, OTPAaHMYCHHS W aHAIM3 TEPMOJIUHAMUYECKOTO W KHHETUYECKOTO
MTOJIXOJIOB K UCCIIEIOBAHUIO XUMHUYECKUX MPOIECCOB (peaKiuii).

38. I'paHuibl TPUMEHUMOCTH 3aKOHA JIEHCTBYIOIIMX MacC — OCHOBHOIO TIOCTyjaTa
XUMHUUYECKON KUHETUKU U COOTBETCTBYIOIIUX KUHETUYECKUX YPABHEHUN.

39. B3auMocCBS3p U MPUHIUIHAIBHBIE OTIMYUS B MOHATHSAX MOPSAKA U MOJEKYISIPHOCTH
XUMHUUYECKON PEaKLUH.

40. OOmwmii mOaXoA K COCTaBJICHHIO M HMHTETPUPOBAHUIO KHUHETHUYECKUX YpaBHEHHM
PAa3IMYHBIX MMOPSAIKOB; YCIOBUS IIPUMEHUMOCTH.

41. OmeHka MOpAIKa M MOJEKYISIPHOCTH XHUMHYECKHUX PEaKIUil; OOIIHOCTh U Pa3IuYHs.
IIpumepsl.

42. BpisiBIeHHE W aHAIW3 JTUMUTHPYIOMIUX CTaAMA A PA3IUYHBIX TUIIOB XUMHUYECKHX
peaKuui.

43. TlocTpoeHue U aHAJIN3 PHEPTETUUYECKUX JUArpaMM XUMUYECKIX PEAKIIHA.
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44. TloctpoeHue, aHauu3, OTJIMYMS SHEPIETUUYECKUX TUArpaMM XMMHUYECKUX peakuuil 0e3
KaTaJIn3aTopa U ¢ KaTalIu3aTopoM.

45. DuU3NKO-XMMHUYECKHE OCHOBBl TNPUMEHEHHUS paJMOaKTUBHBIX M30TOIOB B CXeMax
KOHTPOJII M aBTOMATHU3allMM TEXHOJOTMYECKHX TPOIECCOB JUII OOHApYKEHHUS CKPBITHIX
IeQEeKTOB.

46. AHamu3 COBMECTHOTO M HE3aBHCHUMOTO BIUSHHS IapaMeTpoB (TEMIIEpaTyphl JaBJICHUS,
o0beMa, COCTaBa pearupyromnieil CMecr) Ha CKOPOCTh XUMUYECKON peaKIiu

Tema 6 — MeToabl H3y4YeHHS] CTPOEHHS] MOJIEKYJI, OCHOBAHHbIE HA JJIEKTPHYECKHX
CBOMCTBAX
47 Ilonsipu3anus NOJSPHBIX U HEMOJISPHBIX MOJIEKYJ B IIOCTOSIHHOM U IIEPEMEHHOM
ANIEKTPUYECKHUX MOJISIX. Pedpakius.

48. Ypasuenus Jle6as, Kiay3suyca-Mocortu u Jlopent-Jlopenrtia.

49. OmnpeienieHre TUTOJILHOTO MOMEHTA | MOJISIPU3YEeMOCTH MOJICKYIL.

50. Mcnionib30BaHMe AIIEKTPUIECKUX CBOMCTB MOJICKYIT JIJISl ONIPEICIICHHS CTPOCHHUS MOJICKYJT

M COCTaBa pacTBopa.

Tema 7 — OnTuyeckue MeToAbl H3yYeHHUs CTPOCHHUS BelllecTBa

51. BpamarenbHbIil CLIEKTP MOTJIOMICHUS.

52. MOMEHTBI HHEPITUH JIBYX- 1 MHOTOATOMHBIX MOJICKYIT

53. KonebaTenpHO-BpamaTeTbHbIH CIIEKTp MOTIIOMICHUSI.

54. Yucno u TUMBI KoJieOaHUH B MHOTOATOMHBIX MOJIEKYJIaX.

55. YcnoBus akTHBHOCTH HOpMaTbHBIX Kostebannii B K- n KP-cnekrpax.

56. CoBMecTHOE HCTOJB30BaHKUE KoJieOaTenbHO-BpamaTeabHbiX MK-ciekTpoB u CHieKTpoB
KOMOHMHAIIMOHHOTO pacCesTHUS ISl CYXKJIEHUS O CTPYKTYPE U CBOMCTBAX MOJIEKYIL.
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3.3. KonTpoabHble Bompochbl mo kKypcy "®usmyeckass xumusa' K Ik3ameny ( S m 6
ceMecTp)

Tembl 1 u 2 - XumMuyeckass TEepMOIMHAMHUKA M XHMHYeCKOe PaBHOBecHe

1. ®ynkuuu mpouecca W (QYHKIUH COCTOSIHUSA. BHYTpeHHSs SHeprus, Temiora, padora,
3aKOHBI TEPMOIUHAMUKH.

2. Pabora pacmmpeHus uaeaqbHOro raza B H30TEPMHYECKOM, M300apHOM H H300apHO-
M30TEPMHUUYECKOM IPOLIECCAX.

3. TemnoTa mporeccoB Mpu MOCTOSHHOM 00bEeMe U JIaBIICHUH.

4. TlepBblii 3ak0H TepMOogrHAMUKHU. Pacyer TemoBeix a¢ddexron. 3akon ['ecca.

5. TemnoTel 00pa3oBaHus U TEIUIOTHI CTOPAHHsI BEIIECTB. VX MCTIONB30BaHUE AJIST PACUETOB
TEIIOBBIX 3(P(HEKTOB XMMHUUECKUX PEAKIINUM.

6. Ompenenenne TeruIoeMKOCTH. VICTHHHAsT ¥ CPeIHSISI TEIUIOEMKOCTh. 3aBHCHMOCTH
TEIUIOEMKOCTH OT TeMIepaTyphl (MHTEPIOJISIIIMOHHBIE YPABHEHNUS).

7. 3aBUCUMOCTbH TEIIOBOTO 3P (PeKTa XUMUYECKHX PEaKLUi OT TeMIepaTypbl. YpaBHEHUE
Kupxrodga.

8. MHnarerpupoBanme ypaBHeHus Kupxroga. CocraBneHwe ypaBHEHHs s pacdera
TEIUTOBOTO P PeKTa XUMUIECKON peaKIluy MPH 3aJJaHHOH TemIepaType.

9. TepmoamHaMu4ecKu obpaTuMble u HeoOpaTuMble MIPOLIECCHI. Pa6ora
TEPMOJUHAMUYECKH 00paTUMOTO TIpoIIecca.

10. OHrponus. Maremarnyeckue BeipakeHus || 3akoHa TepMOIMHAMUKHA TSI OOPATUMBIX H
HEOoOpaTHUMBIX MTPOLIECCOB.

11. V3meHeHue >HTPOTIMH B U30JIMPOBAHHON CHCTEME KaK KpUTEPHUI HaIllpaBJIeHUS Mpoliecca
U COCTOSTHUSI paBHOBECHSI.

12. V3MeHeHue SHTPONUHU NIPU HarpeBaHUM, PaCUIMPEHUH, CMEIICHUN UICANIbHBIX Ta30B MpU
(ha30BBIX TIEpexoaax.

13. IMocrynat [1nanka. Pacuer aGCoOMOTHON SHTPOIHH.

14. V3MeHeHue >HTPONUM B XUMHUYECKUX peakuusx. CocTaBieHHEe ypaBHEHHs JJIsi pacuera
M3MEHEHHUS SHTPOIINHN XMMUYECKON PEeaKIUK MPH 3aJaHHON TeMIepaType.

15. MakcumanpHas ¥ MakcuMajbHas mosie3Has pabota. TepMoanHaMuyeckre MOTEHLIHUATIBI
KaK Mepa paboTOCIOCOOHOCTH CHCTEMBI.

16. TepmonuHamMuyeckue MOTEHLMAIbI KaK KPUTEPUN HAIPaBJICHUS MPOIIECCa U COCTOSHUS
PaBHOBECHS B 3aKPBITHIX CUCTEMAX.

17. Dueprus I'enpmronbiia (M30XOPHO-U30TEPMHUYECKUI TMOTEHIMAN) W 3Heprus [mOOca
(n300apHO-n30TEpMUYECKUi oTeHIan). CB0O0OAHAS U CBA3aHHAs SHEPTUS.

18. 3aBucumocTts 3Hepruu ['m66ca oT TemmnepaTypbl U 1aBICHUS.

19. VpaBuenue I'enpmronsia-I'udoca.

20. 3aBucumoctp »sHepruum [ubO6ca oT cocraBa cuUCTEMBbl. XHUMHYECKUNA TMOTEHIMAI
KOMITOHEHTa CUCTEMBI.

21. XuMuyeckuil MOTEHIIUAT UACaIbHOTO U peaabHOro razoB. @YyruTuBHOCTh, KOA(POUITUEHT
(YruTUBHOCTH; aKTUBHOCTh, KOO(PPHUIIMEHT aKTUBHOCTH PEaIbHOTO raza. MeToabl HaXOKICHUS
K03 (GUIIMEHTOB (PYTUTUBHOCTH M AKTUBHOCTH.

22. BpIBOJ ypaBHEHHs "U30TE€PMbI XUMHUECKOM peakuuu'.

23. TepmoauHaMu4ecKue U MPaKTUUECKHE KOHCTAHThI paBHOBECHs. CBS3b MEXly HUMMU.

24. PaBHOBecME B TETEPOTr€HHBIX XUMHMUYECKMX peakiusx. KoHCTaHTBI paBHOBECHS
reTepPOreHHBIX PeaKIHi.

25. 3aBUCUMOCTh KOHCTAaHTBl PaBHOBECHUS OT TeMIepaTypbl. BeIBOJ M aHaiu3 ypaBHEHHUs
n300apbl XUMUUECKOH peakuuu B auddepeHuansHoi popme.

26. UnrerpanbHas Qopma ypaBHeHHMS u300apbl Xumuueckoil peakuuu. CocraBieHue
ypaBHEHHUS U1l pacyeTa KOHCTAaHThl pABHOBECHUS! XUMHUECKOM PEaKLUU OT TEMIIEPaTyphI.

27. Temnnosas Teopema HepHcra 1 cieCTBHS U3 Hee.
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Tema 3 — @a3oBble pABHOBECHS H PACTBOPBI HEAJIEKTPOJIUTOB
28. [IpaBuno a3z I[ub6ca. Ilomstme "daza", "cocraBmsromee BemecTa", "4ucio
KOMIOHEHTOB", ""TepPMOAMHAMUYECKUE CTEIICHH CBOOOIBI".

29. YcioBue TepMOAMHAMHYECKOTO PAaBHOBECHS MEX Ty (ha3amm.

30. BmIBoJ, aHanu3 U UHTErpupoBanue ypasuenus Kinaysuyca-Knaneipona.

31. Jlmarpammbl COCTOSIHHSI OJTHOKOMITOHEHTHBIX cHCTeM. VX pa30op ¢ MOMOINBIO MpaBuia
¢a3 ['mb6ca.

32. WneanbHble U HeUJCATBLHBIC PACTBOPHL. 3aKoH Payiis.

33. IlpenenbHO pa3baBieHHBIC, aTEPMATIBHBIE, PETYIISIPHBIE PACTBOPEI.

34. TlapumanbHble MOJIBHBIC BEJTHUUHBL. Y paBHeHus [ mo0ca-/lrorema.

35. XuMHYEeCKHii MOTEHIMaJl KOMIIOHEHTA B UACATHHOM M HEUICATHHOM PacTBOpax.

36. BerumcneHust akTHBHOCTH PAaCTBOPHTEIS IO MTOHWKEHUIO JABJICHUS Mapa Ha/l paCTBOPOM

37. BpruncneHne aKTUBHOCTH PACTBOPHUTENS IO TOHIDKEHUIO TEMIIEpaTyphl 3aMep3aHus
pacTBopa.

38. BpruncneHrne akTHBHOCTH PACTBOPHUTEIS 10 OCMOTHYECKOMY JaBJICHHIO pAaCTBOPA.

39. KomnuraTtuBHBIE CBOWCTBA PACTBOPOB U MX MPAKTHUECKOE UCTIOTIH30BAHUE.

40. PacTBOpHMOCTP ra30B B )KHUIKOCTH. 3aBUCHMOCTb PACTBOPUMOCTH OT TEMIIEPATYPHI.

41. PacTBOPHMOCTh Ta30B B JKHIKOCTH. 3aBHCHMOCTh PACTBOPUMOCTH OT JaBJICHUS U
n00aBKH deKTposiuTa. Y paBHeHne CeueHona.

42. HeorpaHndeHHO pPAacCTBOPHUMEBIE IPYyr B JAPYre JKUAKOCTH. BbIUnciieHWe naBiieHUS o
coCTaBa mapa HaJl ujeanbHbIMH pacTBOpamu. [lepBriii 3akoH [ 'nO6ca-Konosanoga.

43. Jlmarpammbr "oOrmmiee maBiieHHe-cocTaB", '"TeMIieparypa KHIIEHHS - cocraB",'cocTaB
pacTBopa -coctaB napa' i UAeaIbHbIX PaCTBOPOB.

44. ®dazoBasg quarpamma paBHOBECHS KMIKOCTh — nap. [IpaBuiio peruara.

45. Bunael meperoHKu: UHTErpaiibHast, muddepeHnnanbaas, GpakimoHHas, peKTHGUKAIIHS.

46. AzeoTpormnHble pacTBOpHL J(MarpaMMbl paBHOBECHS KUAKOCTb — IMap JJsl a3€0TPOIHBIX
pacTtBopoB. PexTudukaius a3e0TpOIHBIX PACTBOPOB.

47. OrpaHuueHHas B3aWMHas PAaCTBOPUMOCTh JKHJIKOCTEH. BrusHue TeMmmeparypbl Ha
PacTBOPUMOCTb.

48. JlaBieHwe W COCTaB HACBHIIIEHHOTO Iapa B CHCTEMax C OrPaHMYEHHOW B3aMMHOM
pacTtBopuMoOCThIO. Jlnarpammbl "oOliee aaBiieHHE cocTaB", "TeMIiepaTypa KHIICHHS - COCTaB',
"cocTtaB pacTBOopa — cocTaB mapa' yisi CUCTEM C OTPAHMYEHHOM B3aWMMHOW PacTBOPHUMOCTHIO
JKAIKOCTEH.

49. JlaBieHue M COCTaB Mapa HaJ CMEChbIO B3aMMHO-HEPAaCTBOPHUMBIX KkuIKOCTeH. [leperonka
C BOJISIHBIM ITapOM.

50. PacTtBOpHMOCTB TBEPABIX BEIIECTB B KUAKOCTU. MeanbHas pacTBOPUMOCTb. Y paBHEHUE
[Ipenepa.

51. lmarpamMmbl MJIaBKOCTH JBYXKOMIIOHEHTHBIX CHCTEM C TOJHOM pacTBOPUMOCTHIO B
KUJKOM U TIOJTHOM HEPacTBOPUMOCTHIO B TBEPIOM COCTOSIHUH. KpuBbie OXJax1eHusl.

52. JlmarpamMmbl IJIaBKOCTH JBYXKOMIIOHEHTHBIX CHCTEM C TMOJIHOM pPacTBOPUMOCTHIO B
KUJKOM U TBEPJIOM COCTOSIHUU. BUIbI TBEPABIX PAaCTBOPOB.

53. lmarpamMmbl COCTOSIHUS JBYXKOMIIOHEHTHBIX CHUCTEM C TIOJHOW pacTBOPHMOCTHIO B
KUJKOM U OTPAaHHUUEHHON PaCTBOPHUMOCTHIO B TBEPJIOM COCTOSIHUU. KpuBbIe OXTasKIeHUS.

54. lmarpamMmbl TUIaBKOCTU JBYXKOMIIOHEHTHBIX CHCTEM, OOpa3ylOIIMX XWMHUYECKUE
COEJIMHEHUS, MIaBsuecs 0e3 pa3iokKeHUs U ¢ Pa3I0KEHUEM.

55. lmarpamMmbl COCTOSIHUS TPOWMHBIX IKUIKUX CHCTEM C OTPAaHUYEHHON B3aWMHOMN
PacTBOPUMOCTHIO

56. Pacrmpenenenne pacTBOPEHHOTO BEIIECTBA MEXAY JABYMS OKUAKUMH  (azamu.
DKCcTparupoBaHUe.

57. JlmarpamMMmbl IJIaBKOCTH TPEXKOMITIOHEHTHBIX CUCTEM.

Tema 4 - D1eKTPOXUMHYECKHE CHCTEMbI
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58. KonnuratuBHBIE CBOWCTBA PACTBOPOB 3JIEKTPOJIHUTOB. M30TOHMYECKHMI U OCMOTHYECKHIA
KO3 PULIIEHT.

59. CrpoeHne pacTBOPOB CHUJIBHBIX JJIEKTPOJUTOB. OCHOBBI 3JIEKTPOCTATHUECKOW TEOPHU
pPacTBOPOB CHIIBHBIX AIEKTPOIUTOB Jlebast n XroKKes.

60. YpaBHeHue ansi pacuera cperHUX HOHHBIX KoddpduumentoB axtuBHoctu (I, 11 u 1l
npubmxenns Teopun Jledas nu Xiokkes).

61. PaBHOBecMe B pacTBOpax JJIEKTPOJIUTOB. TepMOAMHAMHYECKHE W MPAKTUYECKHE
KOHCTaHTbl HOHHBIX PAaBHOBECHH.

62. DIeKTpOXUMHUYECKHI TOTeHIMal. BO3HMKHOBEHHE CKauyka IOTCHIMAIA U JBOWHOTO
EKTPUUECKOTO CJI0sI Ha TPAHUIIE pa3zeiia METaul — PACTBOP NIEKTPOJIUTA.

63. BomopoaHas mikaia 3JIeKTPOIHBIX TOTCHIIUAIOB.

64. YpasHenme HeprHcra s paBHOBecHOTO ToTeHIMana. CTaHTAPTHBIM AICKTPOIHBIN
ITOTEHIMAJ.

65. Dmextponer | poma. Ilpumepsl. DNeKTpoaHbIC peakiuu. PacueT paBHOBECHBIX
MOTEHIHAJIOB.

66. Dmextponsr |l poma. Ilpumepsl. DiekTponmHble peakiuu. Pacder paBHOBECHBIX
MMOTEHIHAJIOB.

67. OKHCIUTEIILHO-BOCCTAHOBUTEILHBIC 3JEKTPOIBL. [IpuMepbl. DIeKTpOIHBIC pEaKInu.
Pacyer paBHOBECHBIX MMOTEHITHAIOB.

68. MonooOMeHHbIE 3eKTPOIbl. CTEKISTHHBINA JIEKTPO/I.

69. KonmeHTpairioHHbIe TatbBaHndYecKkue deMeHThl. Pacuer DJ1C

70. Xumuueckue rajabBaHnyeckue saemenTrl. Pacuer DJC.

71. TanpBaHMYECKHE OJJIEMEHTBI C TIepeHOCOM u 0e3 mepeHoca. Mcmonbs3oBaHue
raJlbBAHMYECKUX AJIEMEHTOB 0€3 ImepeHoca JUid AKCHEPUMEHTAIbHOTO OMPENENICHUs CPEeTHUX
MOHHBIX aKTUBHOCTEH.

72. Ucnonb3oBaHME CTAaHAAPTHBIX MOTEHLUMANOB [UIsl  OMNpEAETCHHs  HamnpaBiICHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

73. Wcnonb3oBaHWe CTaHAAPTHBIX MOTEHUUAIOB [UIS  OMNpEAEieHHs]  HalpaBICHUS
ANEKTPOXUMUYECKUX PEAKIUH.

74. Ompenenenne TEpMOJAMHAMHYCCKHMX apaMeTpoB xumuueckux peakmnuii (AH, AS, AG),
UIYHINX B TAIbBAHUYECKOM DJIEMEHTE.

75. OnHOpa3oBble XMMUYECKHE HCTOYHUKU TOKA.

76. MHOropa3oBbic XHMHUYECKHE HCTOYHUKH TOKA (AKKYMYJISITOPHI).

77. YpaenpHasi, MOJEKYJSpHas W SKBUBAJICHTHAas NPOBOAUMOCTb. CBs3b 3JIEKTPUUECKON
MIPOBOJMMOCTH C MOABMKHOCTSIMH HOHOB.

78. 3aBUCUMOCTD JJIEKTPUUYECKOIN MTPOBOAUMOCTH OT TEMIIEPATYPhI, IPUPOJIBI DNEKTPOIUTA U
pacTBOpPHUTEIS.

79. 3aBUCHUMOCTh YIECIBbHOW AIIEKTPOMPOBOJHOCTA OT KOHILEHTPAUU MJis C1adoro
CHJIBHOTO 3JIEKTPOJIUTOB.

80. 3aBUCHMMOCTb SKBHBAJICHTHOM MPOBOJUMOCTH CHIIBHBIX JIEKTPOJIUTOB OT KOHIIEHTPAIIUH.
OcHoBHble nonoxenus Teopun [edas-Xrokkens-Onzarepa.

81. IIpakTHdeckoe UCHOIB30BaHNE U3MEPEHHM ANEKTPUIECKOM MPOBOUMOCTH.

82. Yucna mepeHoca, UX UCHOIB30BAHUE IS OMPEACTECHUS IEKTPUUECKON MPOBOAMMOCTU
OTJICTbHBIX HOHOB.

Tema 5 - XuMHuyeckasi KHHeTHKA M KaTaJu3
83. CkopocTh peakuuu JUis TOMOTEHHOM U TeTeporeHHoW peakuuu. KuneTnueckoe
ypaBHeHHE. MOJIEKYISIPHOCTh U MOPSAIOK TOMOT€HHOM peakiuu. CTaiuiiHOe MPOTeKaHue
peaKuum.
84. Kunernueckas KpuBasi. MeTObI ONpeACTCHUS TOPSIIKA PEaKIUH.
85. Peakumu 1, 2 u 3 mopsaka. BeipaxkeHue sl KOHCTAHTBI CKOPOCTH M TEpPHOJA
MOJIyTIPEBPALLEHUS.
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86. CnoskHbIE peakluu: IBYXCTOPOHHKE (00paTUMBbIC) U TapalieibHbIE.

87. CnoxHble peaKkIMy: MOCIEI0BATEIbHBIE U CONPSKCHHBIE.

88. Merox KBa3uCTAIIMOHAPHBIX KOHIICHTPAUKA. MeXxaHn3M MOHOMOJICKYJIPHBIX PEaKLINH.

89. 3aBHCHUMOCTH CKOPOCTH TOMOTE€HHON XUMHUYECKOH PEaKLUU OT TeMIIepaTypsl. Y paBHEHHE
Appenuyca.

90. Cranmuu rereporenHoro npouecca. Auddysus B razax, KUIKOCTIX U TBEPAbIX Tenax. 1 u
2 3akoHbI PuKa.

91. BnusHue TeMIiepatypsl Ha reTepOreHHBIN POIIECC.

92. BnusHue nepeMemBaHus Ha PEeKUM TeTEPOTEHHOTO MPOoILecca.

93. Teopuss akTuBHBIX coyaapeHuid. OCHOBHBIC JONMyIIEHHs. BplpaxkeHue s
MPEIPKCIOHEHIIMAILHOTO MHOXKUTENS B ypaBHEHUM Appennyca. Ctepuueckuil paxrop.

94. TloHsATHE aKTUBUPOBAHHOTO KOMIUIEKCA. BBIpa’keHHe KOHCTAHTBHI CKOPOCTH IO METOIY
MIEPEXO/IHOTO COCTOSHHUSI.

95. ComocTraBreHre ypaBHEHUIH TEOPHH AKTHUBHBIX COYIApPEHUH W TEOPHUH IEPEXOTHOTO
cocrostHus. HepocraTku Teopuil.

96. BnusiHue pacTBOpUTENSI HA CKOPOCTh PEaKIuii B pacTBOpax. [[OMO- M reTepoTuTHIECKUe
peaxkuu.

97. T'erepormTHYECKHE PeaKIUU. BirssHIEe MOHHOW CHITBI PacTBOPA M 3aps0B PearupyronInx
YacTHUIl Ha CKOPOCTh Mpoliecca.

98. IlepBUYHBII U BTOPHYHBIN COJIEBBIE PPEKTHI.

99. OcobeHHOCTH TIETTHBIX peakiii. Bo3HMKHOBEHHUE, pa3BUTHE U 0OpHIB Iienei. TeroBoii n
LIEMHOM MEXaHU3Mbl BOCIUIAMEHEHUSI.

100.OcobenHOCTH TIpOTeKaHHS (HOTOXUMUYECKHX pEaKIuid. BbeipakeHWe Ui KOHCTAHTHI
CKOPOCTH (POTOXMUMHUYECKOM peakiuu. [Ipumepbl GOTOXUMUYECKUX PEaKITUH.

101.06mmue cBoiicTBa KaTaau3aTOpoB. [OMOTeHHBI W TE€TEPOTCHHBINM KaTanu3. BnusHue
KaTaJIu3aTOPOB Ha NPEIPKCIIOHECHIMAIBHBIA MHOXHUTEIIb U DHEPrUI0 aKTUBALUM B ypaBHEHUU
Appenuyca.

102. I'omorenHsbIit kaTanm3. KucnoTHO-0CHOBHOM KaTanu3. depMeHTATUBHBIN KaTaaus.

103. Ancopbrusi u rereporeHHbI Katanm3. M3otepma u m3o0apa amcopbumm. Cramuun
IeTEpOreHHOr0 KaTajln3a U BIMSHUE TeMIEpaTyphl. Teopun rereporeHHoro Karaausa.

Tema 6 — MeToabl H3y4YeHHsI CTPOCHHUS MOJIEKYJ, OCHOBAHHBbIE HA JJIEKTPHYECKHX
cBOliCcTBaX

104. [Monspu3anys MOJISIPHBIX U HETIOJSIPHBIX MOJIEKYJ B IOCTOSIHHOM U IIEPEMEHHOM
ANEKTPUUECKUX MOIsAX. Pedpakmms.

105. VYpaBuenus [lebas, Knaysuyca Mocottu u Jlopenu-Jlopentua.

106. OmnpezesneHre AUNOJIBHOIO MOMEHTA U MOJISIPU3EMOCTH MOJIEKYJI.

107. Hcrionp30oBaHne MEKTPUIECKUX CBOMCTB MOJICKYJT JUIS ONIPEEICHUS MOJICKYI U

CcoCTaBa pacTBoOpa.

Tema 7 — OnTu4yeckue MeTobl H3yYeHHUs CTPOEHUS BellecTBa

108. OO11ast XapakTepUCTUKA MOJIEKYJSIPHBIX CIIEKTPOB.

109. BpamatensHble crnekTpsl. OmpesneneHne MOMEHTa UWHEPLUUM U PaBHOBECHOTO
MEXBbAJIEPHOTO PACCTOSIHUS Ul JIBYXBAJIEHTHBIX M JIMHEHHBIX MHOTOATOMHBIX MOJIEKYN W3
CMEKTPAJIbHBIX JTAHHBIX.

110. DHeprust KonebaTeabHOrO JIBWKEHUS JIByXaTOMHOW MOJIEKYJIBI B HPUOIMKEHUH
rapMOHHUYECKOT0 M aHTaPMOHUYECKOTO OCLUIIIATOPA.

111. Onpenenenre coOCTBEHHOM 4YacTOThl W Kod(pduIMEeHTa aHTapMOHMYHOCTH U3
K0J1€0aTeIbHOTO CIIEKTPa MOTJIOMEHHSL.

112. Onpenenenue HEPTUN CBSI3U U3 KOJI€0ATEIHHOTO CIIEKTPA MOTJIOIICHUS.

113. Yucno v TUIBI HOPMAIBbHBIX KOJIEOaHUI MHOTOATOMHBIX MOJIEKYIL.
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XapaKTepuCTUYECKUE YaCTOTHI.

114. BpamaTensHo-KoJIe0aTeNbHbIE CIIEKTPHI MOTJIOMIEHHUS JBYXaTOMHBIX Moyiekya P-, R- u
Q-BeTBH, HX MPOUCXOXKICHHE.

115. DnexkTpoHHO-KOIe0aTebHO-BpaaTenbHbie crieKTpsl. [Ipunnun ®@panka-Kongona.

116. OnpeneneHnue SHEPrHUHM TUCCOLHALMN U3 3JIEKTPOHHO-KOJIEOATEIbHO-BPAIATEIbHBIX
CIIEKTPOB.

117. Crektpbl KOMOMHAIIMOHHOTO paccesiHus, conocraBienne ux ¢ MK-crnexkrpamu.

3.3. TeMbI KOHTPOJIBLHBIX PA0OT
3.3.1 KouTpoabHasi padoTa no TepMOAHHAMHUKH
JIJIs XUMUYECKOU peaKiuu aA +bB = cC + dD, npoTekaromieii mpu Temiepatype
T wu npaBnenum P, omnpenenuTs coOcTaB paBHOBECHOM CMeCH (BBIXOJ MPOAYKTOB) U
MPOaHAM3UPOBATH BIMSHUE TEMIIEPATYPHI U IaBJICHUS Ha BBIXOJI IPOIYKTOB.

3.3.2 KourtpoJbHasgs pa0doTa mno ONTHYECKMM MeTOAaM M3Yy4YeHHUS] CTPOEHHs
BelllecTBAa:

e lcnonp3ys 3HAYCHHs BOJIHOBBIX YHCEJ JIBYX COCEJIHHX IMHUKOB BO BpaIlaTeIIbHOM
CMEKTpEe TMOTJIOMICHUSI JIBYXaTOMHOW  MOJIEKYJbI, OIPEACIHTh MEXbsIEPHOE
paccTosiHue.

e lcnonb3ys BOJHOBBIE YMCIIA HAOIIOIAEMBIX ITUKOB (OCHOBHOM TOH, MEPBBIM U BTOPO
00epToHbI) B KOJEOaTENIbHOM CHEKTPE JIBYXaTOMHOW MOJIEKYJbl, OIpPEAEIUTh
COOCTBEHHYIO  4acTOTy KoJieOaHMl aToOMOB B MOJeKyJe, KOIPPHUIHEHT
AQHTaPMOHWYHOCTH M DHEPTHIO JMCCOIHAIIIH MOJICKYITHI.

3.3.3 KouTposbHasi padoTa 1o KUHeTHKe:

Hcnonw3ys naHHble O TEKylled KOHLEHTPALMU MCXOIHBIX BEIIECTB XUMHUYECKOH

pEaKIMH, pacCUUTATh KOHCTAHTY CKOPOCTH JTaHHOM PEaKLMH, NEpUOJl MOJIyNPEBPAIlECHUs U
KOHIICHTPALIMIO UCXOIHOTO BEIIECTBA B KOHKPETHBI MOMEHT BPEMEHH.

4. MeToauueckue MaTepuajbl VI ONpeaeeHUs] MPoLeAYpP OLEHUBAHUSI 3HAHMIA,
YMeHHH, HABbIKOB M (WIH) ONbITA [AeATEJbHOCTH, XAPAKTEPHU3YIOLIMX 3TalbI
¢dopmMupoBaHus KOMIIETEHIMIA.

[IpomexxyrouHass arrecTanuss MO JUCHUIUIMHE MPOBOJUTCS B COOTBETCTBHH C
tpeboBanusmu CTII

CTO CII6I'TU(TY) 016-2014. KC YK/IB. Ilopsiok mpoBeneHHsI 3a4ETOB B SK3aMEHOB.
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