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1. HGPE'—IEHB IVIAHUPYEMbIX pe3yJIbTaTOB Oﬁy‘JEHI/Iﬂ o TUCHHUIVIMHE, COOTHECEHHDBIX C INTAHUPYEMBIMH pe3yJIbTaTaAMH OCBOCHUS

o0pa3oBaTe/IbHOI NMPOrPAMMBI.

B pesynbrare a1t ocBoeHUs 00pa3oBaTeNbHON MPOrpaMMbl OakaaBpraTa 00yJarommucs JOJDKEH OBJIAACTh CISYIOMIMMHU Pe3ylibTaTaMu

00y4deHHUs IO AUCITUTIIMHE .

Ko 1 HaumMenoBanue
KOMIIETCHIINU

Kon n HaumMeHOBaHME MHAMKATOPA
JOCTHU KEHU I KOMIIETCHIIN U

[Imanupyemsbie pe3ynbTaThl O0yICHUS
(IecKpUnITOPHI)

OIIK-2
Cnoco0GeH NpUMEHSATh OCHOBHBIE 3aKOHBI U
METO/Ibl HCCIIEI0BAHUM €CTECTBEHHBIX HAYK
U151 pellieHus 3a/1a4 Npo(ecCHOHaIbHON
nesATeIbHOCTH

OIIK-2.6

Hcnonn3oBanne 3HaHUH OCHOBHBIX ITOHATHH,
3aKOHOB M 3aKOHOMEPHOCTEH (pu3ruecKoi
XUMHUHU U1 pCUHICHUA 3ada4
npodeccuoHanbHON NesITeIbHOCTH

3HaTh:

- OCHOBHBIC MIOHSTHSI, 3aKOHBI U 3aKOHOMEPHOCTHU
(M3MIECKON XUMHH, TEPMOJMHAMUYCCKHE U KHHCTHICCKUE
napaMeTpbl MPOIECCOB M (PU3UKO-XUMUUECKUE
xapakrepuctuku Bemects (3H-1);

- OCHOBHBIC 3KCITEPUMEHTAIBHBIC METOIBI U3YICHUS
(M3HUKO-XMMHUECKUX CBOMCTB BerecTB (3H-2);

- METOJTUKHU JIA0OPATOPHBIX PabOT, U3TOKEHHBIX B
n1abopaTtopHoM (pU3MKO-XUMUYeckoM mpaktukyme (3H-3)

YMerTh:

- ONIPENIENIATh U KIacCU(UIIUPOBATh M OOBSICHITH OCHOBHBIE
(DM3UKO-XUMHYECKUE MPOIIECCHI, TPOTEKAIOITIE B
OKpYKaroIel cpeze IUIsl pelieHus 3a1a4d
npodeccruoHanbHol AesTenpHocTH (Y-1);

- IPUMEHSTH SKCITEPUMEHTAIBHBIE METOIBI U3YICHUS
(M3UKO-XMMHYECKHX CBOMCTB BerecTB (Y-2);

- BBITIOJTHATH CTaHJAPTHHIE OTlepPAIUU MPU BHITIOTHEHUH
1a00paTOpHBIX PabOT MO (PU3MIECKON XUMHUH TT0 H3YICHHUO
CBOWCTB BEIIECTB ¥ MAaTEPHUAJIOB C COOJIIOJICHHEM TEXHUKH
6ezonacuoctu (V-3).




Kona n naumeHoBaunue
KOMITETEHIINH

KOII N HAMMCHOBAHUEC MHIUKATOpPAa
JOCTHXKXCHUA KOMIICTCHIIUH

[Iranupyembie pe3yabTaThl O0ydeHUS
(TeCKpUTITOPHI)

Buaagers:

- METOJIaMH BBISIBJICHUS U Ki1accupukanusi Gpru3uKo-
XUMHUYECKUX TPOIECCOB, MTPOTEKAIONIMX B OKPYKarOIIeH
cpeze 1S pelieH s 3a1a4 mpodecCHoHaTbHON
nesrensHocta (H-1).

- DKCIIEPUMEHTAIbHBIMH METOJITAMH OTIPECTICHUS (PU3UKO-
XUMHYECKUX CBOMCTB BemecTB (H-2),

- HaBBIKAMH OIICHKH IMOTPEIIHOCTH ONPEICIIAeMbIX (HU3UKO-
xumuueckux BennuuH (H-3).




2. MecTO AUCIMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbI.

JlucuunianHa OTHOCUTCS K 00s13aTenbHOM yacTu broka 1 «J/luciumimabny 00pazoBaTeabHON
nporpammbl OakanaBpuata (b1.0.10) Mszyuaercs B ounoli fopme oOydeHHs] — Ha TPEThEM Kypce,
B IISITOM U IIIECTOM CEMEeCTpax.

B MCTOUYCCKOM IIJIAHC AUCHUIIJIMHA ONIUPACTCA HA 3HAHUS, IMOJTYYCHHBLIC CTYACHTAMU
paHee TpU W3YyYEHUH HEOPraHWYECKOW, OPraHWYEeCKOH XWMHH, MAaTEeMaTHKd U (U3HKH.
[lonyuennsle B mpolecce M3ydeHUs] TUCHUIIMHBI «DU3nueckas XUMHs» 3HAHUSA, YMEHUS U
HaBBIKKU MOTYT OBITh HCIIOJB30BaHbl B HAYYHO-HCCIIEI0BATENILCKONW paboTe OakaiaBpa U IMpH
BBITTOJIHEHU U BBITYCKHON KBaIU (PUKAITIOHHOW pabOTHI.

3. O0beM IUCUMILIMHBI.

Bcero,

Buj yaeOuoii padotet 3E/akagem. yacoB

OO01as TPy10e MKOCTh THCIHIIJIHHBI 8/ 288

(3a4ETHBIX SAMHMII/ aKaJEMHUYECKUX YacOB)

KonrakTHas paboTa ¢ npenogaBaresem: 174
3aHATHSA JIEKIIMOHHOTO TUIIA 68
3aHATHS CEMHUHAPCKOTO THIIA, B T.4. 102

CEeMHHApbI, TPAKTUYECKUE 3aHSTUS 34
nabopaTopHbIe padOTHI 68

kypcoBoe mpoekrupoBanue (KP nmm KIT) -

KCP 4

Jpyrue BH/IbI KOHTAKTHOM paboThI -

CamocTosiTeabHasi paboTa 60

dopma Tekymiero koutpoJs (Kp, pedepar, PI'P, acce) Kp, uaaus.3ananus

®opma npome:xyTouHoii arrecramuu (KP, KI1, 3auet , 3x3amen) 2 3x3ameHa/54




4. Conep:kaHue JUCHUIIMHBI.

4.1. Pazaesbl THCHUILIMHBI U BUAbI 3aHATHIA.
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1 Xumuueckas 8 4 12 10 OIIK-2 | OIIK-2.6
TEPMOIMHAMKKA
2 XMMHYECKOE PaBHOBECHE 4 4 10 OIIK-2 | OTIK-2.6
3 da30BbIc paBHOBECHUS U 12 8 16 10 OIIK-2 | OIIK-2.6
pacTBOpPBI
HEDJICKTPOJIUTOB
4 DIEKTPOXUMHYECKHE 12 4 16 10 OIIK-2 | OIIK-2.6
CUCTEMBI
5 MeTob1 U3ydeHUs 2 2 8 6 OIIK-2 | OIIK-2.6
CTPOCHHUSI MOJIEKYIT,
OCHOBAHHBIE HA
ANEKTPUUYECKUX
CBOICTBaxX
6 OnTuyecKrue METOIbI 18 8 4 6 OIIK-2 | OIIK-2.6
H3y4EHHs CTPOCHUS
BEILECTBA
7 XuMHYecKass KWHETUKA U 12 4 12 8 OIIK-2 | OIIK-2.6
KaTajius




4.2. 3aHATHA JEe KIIMOHHOI0 THIIA

Ne O0neM,
pazena HanmenoBanue TeMsl AKAL HNuuoBannonHas
U KpaTKO€ COJIEp KaHUE 3aHITHUS dopma
T CITUTUTUHBI Yachl

1 XuMHu4decKass TepMOAMHaMUKA 8 |TpamMuumonHas
I, Il u Il Hauana TepMOMHAMUKY U UX IPUMEHEHUE JIEKLIH S,

K XUMHUYECKUM TpolieccaMm. TepMoxumusi. JIeKIUsI-
TepmoarHamMuyeckue MOTEHIUANbI. BHU3yaJIn3aIus

2 XUMHUYECKOE paBHOBECHE. 4 |TpagMuMOHHAs
KoncranTtel paBHOBecus. YpaBHEHUS HU30TEPMbl U JIEKI U,
n300apsl peakIuu. Breruucnenue COCTaBa TIEKITHSI-
paBHOBECHOM cMecH. BbIOOp ONTHUMAambHBIX YCIOBUN BHU3yaJIU3aIus
MPOBEJICHUS XM, PEAKIUH.

3 @da3oBble paBHOBECHUS U PACTBOPHI HEIJIEKTPOIUTOB 12 |tpagunmonnas
®da3zoBrle  paBHOBECHS B  OJHO-, [JIBYX- H JIEKIUS,
TPEXKOMIIOHEHTHBIX cucTemax. [IpaBuno ¢a3 ['mbG6ca JIEKIUS-

. YpaBuenus Knaneitpona-Knaysuyca. Uneansubie u BU3yaJu3alus
HeuJeanbHble pacTBOphl. 3akoHbl Payns u I'enpu.

Jnarpammebl «COCTaB-CBOMCTBOY. Paznenenue

pacTBOPOB. DKCTparupoBaHUe.

4 DIEKTPOXUMHYECKIE CHCTEMbI 12 |rpaguumonnas
CTpoeHue M CBOWCTBA PACTBOPOB DJIEKTPOIUTOB. JICKIM A,
PaBHOBecus B pacTBOpax 3JIEKTPOJIMUTOB. JeKI U sI-
TepmoanHaMuKa raJIbBAHUYECKUX 3JIEMEHTOB. BU3YyaJIU3aIUs
[ToreHmomerpusi. DJeKTpUYecKass MPOBOAUMOCTD
PacTBOPOB 3JEKTPOIUTOB

5 MeToapl U3ydeHHsl CTPOCHHS MOJEKY)I, OCHOBaHHble| 2  |TpaaulMOHHAas
Ha 3JIEKTPUYECKUX CBOMCTBAX JIEKI U,

JIEKIU ST~
BHU3yaJIn3aIus




Ne
pasnena
JOUCIHUITIINHBI

HanmeHnoBaHue TeMBI
" KpaTKOC COACPIKAHUC 3aHATUA

O0neM,
aKaj.
Yachl

MunoBannonHas

dopma

6

OnTuyeckre METOAbl M3YYEeHHsSI CTPOCHHUS BEIECTBA
OnTuyeckre U peHTIEeHOBCKUE METO/bl HaXOXKIACHUS
MOJICKYJISIPHBIX KOHCTaHT M HUCIOJIb30BAHHUE UX IS
pacdyera TEpMOIMHAMHYECKHX (DYHKIIMN HIeaTbHBIX
razoB CTaTHCTHYCCKUM METOJIOM OO1mmas
XapaKkTepUCTHKA MOJICKYJISIPHBIX CIIEKTPOB.
Hcnonn3oBanue 3akona Jlambepra-byrepa-bepa npu
W3y4€HUU CIIEKTPOB.

DHeprus BpalleHUs JBYXaTOMHOW MOJIEKYJIbl B
NPUOTMIKEHUH  JKECTKOTO potaTopa  DHeprus
KOJIeOaTeIbHOTO JABMIKEHUS JIBYXaTOMHOM MOJEKYJIbI
B MPUOIHKEHUN FapMOHUYECKOTO u
QHTapMOHUYECKOTO  ocHuyuisiTopa.Yucio ©  THIIBI
HOPMAJILHBIX KOJIEOAHU T MHOTOATOMHBIX MOJICKYII.
.DJIEKTPOHHO-K0JIe0aTebHO-BpalliaTeIbHbIE
cnekrpsl. [Ipunuun @panka-Konaona. Jlucconnarms.
OmnpeneneHue HSHEPrUM  XUMUYECKOM CBSI3U IO
MOJICKYJISIPHBIM CITEKTpaM.

Cnekrpsl KOMOHHAIHOHHOTO paccesiHus,
conocraBieHue ux ¢ MK-crnexkrpamu.
Cratuctuyeckas cymMma IIO0 COCTOSHMAM. Pacuer
TEPMOAMHAMUYECKAX (YHKUMH U  TEMJIOEMKOCTH
HJCATbHBIX Ta30B CTATUCTHUCCKUM METOJIOM.

18

TpaaUIIMOHHAS
JIEKIIH S,
JIEKII U SI-
BU3YyaIU3aIUs

XruMUUecKass KHHETUKA U KaTaau3

denomeHosornyeckass  (popmanpHas)  KUHETHUKA.
3aBUCHMOCTh CKOPOCTH PEAaKUHH OT TeMIIepaTyphl.
Teopuu s7eMEHTAPHOTO aKTa XUMHYECKOW PEaKIIHH.
Kunernka menHbpIX W (OTOXMMHUYECKUX PEaAKIIHH.
Kunernka peakuuiti B  pactBopax. KuHerukaj
TreTePOTeHHBIX MPOIECCOB. Kunernkal
3IEKTPOXUMHUUECKUX mporeccoB. Kopposusi.

12

TpaAUIIMOHHAS
JICKIIH S,
JICKIIU SI-
BU3YyaJU3aIUs

10




4.3. 3aHsTHS CEMHHAPCKOI0 THUIIA.

4.3.1. CemuHapbl, NPAKTHYECKHE 3AHATHS.

O0beM,
HanmenoBanue TeMbl
akaja. | MlnHoBanmonHas popma
U KpaTKOE€ COJIEp KAHUE 3aHATHUS
qachl
[IpumeHeHue nepBoro Havyajga TEPMOJUHAMUKN Ul pacyera 3aHsATHEe—KOH(EepEHIIHS,
TETUIOBBIX d((PEKTOB XMMHYECKUX peakiuii. 3akoH ['ecca u 2 aKTUBU3AIUA
creacTBus U3 Hero. 3akoH Kupxrogdga. TBOPYECKOU
NeSITeIbHOCTH,
pernaMeHTUPOBAHHAS
JMCKYCCHUSI
[IpumeHneHne BTOpOro Havajla  TEPMOJMHAMUKUA K 3aHATHe—KOH(epeHIHs,
XMMUYECKUM IporeccaMm. DHTponus. TepMoanHaMUUecKue 2 aKTUBU3ALIMS
MOTEHI[HAJIBI. TBOPUYECKOU
NEeSTeNIbHOCTH,
pernaMeHTHUpPOBaHHAs
T CKYCCU S
TepmoguHamuyeckue U NPaKTUUYECKHME  KOHCTAHTBHI 3aHATHE —
paBHOBECHUs] U HUX NPUMEHEHHUE A pacyera TIyOMHBl U 2 KOH(EpeHIIHS,
CTENEHU  TMPEBpAILCHHS, PABHOBECHOTO BBIXOJA U aKTUBU3ALIMS
PaBHOBECHOTO COCTaBa XUMUUYECKON PEaKINu TBOPUYECKOU
NESTeNIbHOCTH,
peraMeHTHPOBaHHAs
KonTponbHas pabota 2
Hcnons3oBanne ypaBHeHus Knaysnyca-Kianeiipona mis 3aHsATHE— KOH(pepeH1us,
pacyera TeMIiepaTypbl KUIIEHUS U TEIIOThl UCIIAPEHUs 2 aKTUBU3ALIUS
BELIECTBA TBOPYECKOU
NESATEIbHOCTH,
pernaMeHTUpOBaHHAs
JMCKYCCHU ST
AHanu3 1uarpaMM paBHOBECHS KUJKOCTh <> Map U 3aHATHE —
KPUCTAJIBI «>KUJIKOCTh 4 KOH(EPEHITHS,
AKTUBU3ALIMS
TBOPYECKOU
NesITeIbHOCTH,
pernaMeHTUpOBAHHAs
JMCKYCCU ST
TeopeTnyeckuii KOJIIOKBUYM 2
["anpBaHnueCKHE 27EMEHTHI. PacueT noTeH1nanos 3aHATHE— KOH(EPEeHITHS,
anextpoaoB. Beruncnenue 3/[C u ranbBaHUYECKUX 2 aKTUBU3aAIUA
37€MEHTOB. TepMOAMHAMUKA TaJIbBAHUYECKUX 3JI€MEHTOB TBOPYECKOU
NESTeNIbHOCTH,
pernaMeHTUpPOBAHHAS
T CKYCCHU S

11




O0newM,
HanmenoBanue TeMsl
akan. | MlnHoBaumonHas popma
U KpPaTKOE COJEPKAaHUE 3aHSATUS
yachl
DnekTpruyeckas MpoBOAUMOCTb pACTBOPOB 2 3aHATHE— KOH(EepeHIIHs,
AJIEKTPOJIMTOB OT KOHIIEHTpaluu. Pacuer crenenu u aKTHBU3AIUS
KOHCTaHTHI Auccounanuu, pH pacrBopa ciaboro TBOPUYECKON
AJIEKTPOJIUTA 110 AJIEKTPUUYECKON MPOBOIUMOCTH. NesITeIbHOCTH,
permaMeHTUpPOBaHHAS
JICKYCCHU I
Mertozpl onpeiesieHust MOpsiaka U KOHCTAaHThI CKOPOCTH 2 3aHsATHE— KOH(epeHIus,
XUMUYECKON peakiuy. BeluncieHue sHepruu akTuBaluu u AKTUBU3ALIMS
TeMIepaTypHOro KoapuiimeHTa XuMUuecKon peakiuu. TBOPYECKOU
NesITeIbHOCTH,
peraMeHTHPOBaHHAs
JIICKYCCHU ST
KoHnTtponpHas pabora. 2
Hcnonb3oBanue ypaBHeHuit Kinaysuyca-Mocotry, 2 3aHsSTHE— KOH(MepeHIU s,
Jebasi, JlopenTir-Jlopennia st pacdaera MOJISPHOM AKTHBH3aLIUA
pedpakuuy U TUMOIbHBIX MOMEHTOB BEIIECTBA TBOPUYECKOU
NESITEIbHOCTH,
pernaMeHTHPOBaHHAs
JICKYCCHU ST
OmnpeneneHue MOJIEKYJIIPHBIX KOHCTAHT U SHEPTUU CBS3U 6 3aHATHE— KOH(pEpeHIns,
10 CIIEKTPAIbHBIM JJaHHBIM aKTHBU3AIUS
Pacyer TenioeMKkocTH MIEaTBHOTO ra3a METOAOM TBOPUYECKOU
CTaTUCTUYECKON TEPMOAMHAMUKA NesITebHOCTH,
permaMeHTUpOBaHHAS
JMICKYCCU S
KonTponbHas padota 2
4.3.2. JIaGopaTopHbIe 3aHATHS.
Ne
HanmenoBanue TeMsl O0bemM,
pasznena [Mpumeuanue
U KpaTKOE COJEpyKaHUE 3aHATUS aKaJl. yachl
T CITUTLTAHBI
1 Berynutenbhas 6ecena. Texanka 8 METOH  MaJBIX
0€30MacHOCTH. TPYIII
OnpeneneHue TEMIOTHI PACTBOPEHUS COJIU (MU
rermnaparn adhdharra vounmuuecwntt neawvrru)
1 OmnpeneneHue TemI0EMKOCTH KU AKOCTH 4 METOJ MaJIbIX
TPy
3 OnpeneneHre MOJISIPHOM MacChl BEIIECTBA METOJI MAJIBIX
METOJOM KpUOMETPUH 4 rpymi
3. HccnenoBanue 3aBUCUMOCTH JaBJICHUS METOJ] MaJIbIX
HACBIIICHHOIO Mapa BEILIECTBA OT TEMIIEPATYPHI. 4 rpymi
OnpeneneHue MOJIIPHOM TETJIOTHI HCIIAPEHUS
BEIIECTBA
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Ne

pasena HaunmenoBanue TeMbl O0neMm, Tpnveuanue
S — U KPaTKOE COJICpKAHUE 3aHATHUS aKaJl. 4yachl

3. [MocTpoenne nquarpaMMbl IIABKOCTH 2-X METOT MaJTBIX
KOMITOHEHTHOMW CHCTEMBI 110 SKCIIEPUMEHTAILHBIM 4 rpymi
TAHHBIM

3. [TocTpoenue nquarpaMMbl «GKUIKOCTh — Hapy» 2-X 4 METOJ] MaJIbIX
KOMITOHEHTHOMW CHCTEMBI 110 SKCIIEPUMEHTAITLHBIM rpymi
JTAHHBIM

4, N3mepenue snexrpoaHbix norteHuuanos u 3/1C 8 METOJ MaJIbIX
raJbBaHUYECKUX JIEMEHTOB WJIU onpeeenue pH TpymI
pPacTBOPOB, CTETICHU U KOHCTAHTHI TUPOJIM3a COJIH
METOJIOM TTOTCHIITNOMETPHH.

[NoTeHImOMETpHYECKOE TUTPOBAHHE

4, OmnpeneneHue yrncen nepeHoca HOHOB B METO/1 MaJIbIX
pacTBopax 3JEKTPOIUTOB 4 Tpymi

4. N3yyeHne 3aBUCUMOCTH IIEKTPUYECKON METOJ MajIbIX
MPOBOJIMMOCTH PACTBOPOB CHIIBHBIX HIIH CIIA0bIX 4 rpymi
AJIEKTPOIUTOB OT KOHIICHTPALIHH.

KoHmykromMeTprieckoe THTPOBAHUE

1. OmnpeneneHue KOHCTAHTBI CKOPOCTH PEAKIINU METO/1 MaJIbIX
MIEPBOTO MOpsIIKa (HapuMep, THIPOITH3a Caxapo3bl 4 TpymI
(uHBepcuu caxapa))

7. OmnpeneneHne KOHCTaHTBI CKOPOCTH PEAKITUN 4 METOJ, MaJbIX
BTOPOTO MOpPsi/IKa (HampuMep, UOAUPOBAHUS rpymi
aleToHa U OMBUICHUS d(upa B KUCIOU Cpeie)

7. OrnpeneneHue KHHETUYECKUX MTapaMeTPOB 4 METO]] MaJIbIX
JIEKTPOXUMHUYECKON peaKinu (HarmpuMmep, peakiuu Tpymi
BOCCTAHOBJICHHS BOJOPOA Ha Pa3IMUHbIX
MeTaJIax)

5. OrnpezneneHue cocraBa pacTBOpa o yeIbHON 4 METOJ,  MaJbIX
pedpakuu rpymi
U
OnpeneneHue CTPyKTypHOU (OPMYIBI MOJIEKYIIbI
10 MOJISIpHOH pedpakunu

5. OrnpezneneHue TUMOJIBHOTO MOMEHTA MOJIEKYJIBI B 4 METOJ  MaJbIX
KHUJKOM COCTOSIHUH rpymi

6. OrnpezneneHue JUIMHBI CBSI3U B Mosiekyine u3 MK- 4 METOJ  MaJbIX

CIIEKTpa

rpyn
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4.4. CamocTosiTeJibHasi padoTa 00yYAOIIMXCS.

Ne O0newM,
IlepeueHnb BONIPOCOB It
pasznena akag. | dopma KOHTPOIA
S — CaMOCTOSTEIBHOIO U3Y4EHUs qach!

1. Pacuet TenoBbIX 3(hpeKTOB U M3MEHEHUs ITpoBepka
TEPMOJIUHAMUYECKHX (yHKIIMH B XUMHUYECKOM WHJIMBUIYaJIbHBIX
IPOLECCE C UCITIOIBb30BaHUEM TaOIMI] CTaH JAPTHBIX pacyeTHBIX
TEPMOAVMHAMUYECKUX BEIMYHH. 3ajaHu M.

N3yyeHne kaIOpuMETpUYECKMX METO/I0B 10 IIpoBepka
uccaea0BaHus (TEPMOXUMUN ). OTYETOB I10
1a00paTOpHBIM
paboram
2

2. Pacuer TepMOAMHAMHUYECKUX U NIPAKTUUECKUX IIposepka
KOHCTaHT paBHOBECHS, IITYOUHBI IPEBPALCHUS WHJIMBUIYaJIbHbBIX
XUMHUYECKON PEAKIUH, CTENIEHU NIPEBPAILCHUS pacueTHBIX
MCXOJIHBIX PEareHTOB U BBIXOJA MPOJIyKTOB. 10 3aJaHUM.

AHanu3 BIMSHUSA TEPMOJUHAMUYECKUX ITpoBepka
I1apamMeTpOB U KOHIIEHTPALIMHU PETEHTOB Ha KOHTPOJIBHOMN
PaBHOBECHBIX BBIXOJI XMMUYECKON pEeaKinu. paboThI

3 Meronp! ucciaenoBaHus CBOMCTB paCTBOPOB IIpoBepxka
HE?JIEKTPOJIUTOB U UX MPAKTUYECKOE MPUMEHEHHUE. WHJIMBUIYaJIbHBIX
[IpakTryeckoe nMpuMEHEHHE METOJI0B (PU3UKO- pacueTHBIX
XUMH4ecKoro ananuza Kypnakosa u npasuina a3 3a7jaHuM .

['n60ca. Aranu3 guarpaMm COCTOSIHUS OJTHO- U 10 [TpoBepxka
MHOTOKOMIIOHEHTHBIX CUCTEM. OTYETOB I10
DKcIepuMEHTalIbHbIE METO/IbI TOCTPOEHUSI 1a00paTOPHBIM
JarpaMM COCTOSIHHS OZJHO- U IBYXKOMITOHEHTHBIX paboTam.
CUCTEM.

4. Pacyer moTeH1IManoB IEKTPOAOB pa3IM4HbIX ITpoBepka
Bu10B. Pacuer O/IC ranpBaHUUECKUX DJIEMEHTOB U WHJIMBUIYaJIbHOTO
TEPMOAMHAMUYECKAX NIaPAMETPOB XUMHYECKOU pacyeTHOro
pEaKuyy, NPOTEKAIOIIEH B rajJbBaHUUECKOM 3a7jaHusl.
anemente. [Ipaktnueckoe npumMeHeHue IIposepka
raJbBaHMYECKUX 3JIEMEHTOB (XUMUYECKUE OTYETOB I10
UCTOYHUKH TOKA) U MOTEHLIMOMETPUU. AHAIN3 10 1a00paTOpPHBIM
BIIUSTHUS PA3THYHBIX (PAKTOPOB (KOHIICHTpAITMH paboTam.
pacTBoOpa, TEMIIEpaTyphl, HAIPSLKEHHOCTH U
4aCTOTHI AJIEKTPUUECKOTO IOJIs1) Ha DJIEKTPUUECKYIO
IPOBOJIMMOCTb PACTBOPOB CUJIBHBIX U CIIA0BIX
ANEKTPOIUTOB. [IpakTnueckoe MpuMeHeHHe
KOHJIyKTOMETPHH.

) MeTtonbl U3ydeHHUs] CTPOCHUS MOJIEKYI, IIposepka
OCHOBAHHBIC Ha DJIEKTPHUYECKUX CBOMCTBAX WHJMBUIYaJIbHOTO
.Pabotsr Jlebas. pac4eTHOro

5 3a7jaHusl.

[IpoBepka oTueTOB
1o 1abopaTopHBIM
paboram.
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SKCIICPUMCHTAJIbHBIM JJAHHBIM.
OnTnyeckue MCTOJbl HAXOXIACHU A MOJICKYJISAPHBIX
KOHCTAaHT.

Ne O6bem
IlepeyeHb BOIPOCOB IS ’
pasznena akan. | ©opma KOHTPOIA
CaMOCTOSATENBHOIO U3Y4EHUs
JUCIUTIINHBI qachl
6. OnTuyeckre METOIbl HaXOXKACHHS MOJIEKYISPHBIX [TpoBepka
KOHCTaHT. WHJIMBUIYaJIbHOTO
pacueTHOro
3a7jaHusl.
IIpoBepka
6 OTYETOB 110
1a00paTOPHBIM
pabotam.
IIposepka
KOHTPOJIbHOM
7. @DakTophbl, BIUAIOIME HA CKOPOCTh XUMUUYECKUX IIpoBepka
peakuuii. Pacuer KWNHETMYECKUX TapaMeTpOB WHJIMBUIYaJIbHBIX
XUMUYECKON peaKnu (OpsIKa, KOHCTAHTHI pacueTHbIX
CKOPOCTH, BPEMEHH IIOJIyIIPEBPAILECHUS, JHEPTUU 3aJaHu M.
aKTHUBAIIMU U TEMIIEPATypHOro KO3 ULIMEHTa) 10 3 IIpoBepka oTueTOB

110 J1abopaTopHBIM
paboTam.
IIposepka
KOHTPOJIBHOU
paboThI

4.5. TeMbl HHAUBHUAYAJBHBIX 32/1aHMIA.

Huoueuodyanvnoe 3aoanue Nel — Pacuem cmenenu npeepawienus, pagHo8ecHO20
cocmaea menno6ozo IPhekma Xumuueckoi peaxyuu, 6vIX00a NPOOYKMA XUMUUECKOU

peaxyuu u gplO0p ONMUMATLHBIX YCA06UIL RPOBEOEHUA RPOYECCa

Huouesuodyanvnoe 3adanue Ne2 — Pacuem pagHOGeCHBIX NAPUUATIbHBLIX OAGEHUL
2emepozeHHoll peaKyuu, KOHCHMAHMbL DPAGHOBECUA XUMUYECKOU peaKuuu npu 3a0aHHOl

memnepamype

Hnoueuoyanvnoe 3aoanue Ne3 — Ypaenenue Knaneiipona -Knayzuyca

Hnoueuoyanvnoe 3aoanue Ned - Hoeanvnvle u neudeaibHovle pacmeopsl

Huouesuodyanwvnoe 3a0anue No5- Konnuecamuenwle ceoiicmea pacmeopos

Hnoueuoyanvnoe 3aoanue No6 — Ananuz ouazpamm pagHogecus HcuoKocmoy - nap

Huousuodyanvnoe 3aoanue Ne7 — Ananusz ouazpamm niaekocmu

Hnoueuodyanvrnoe 3aoanue Ne8 — Inexmpoonvie nomenyuanvt u 3/]C canveanuueckux

Jjiemenmoes

Huoueuoyanvnoe 3adanue Ne9 —

IJIEKMpPOoiumoe

Huoueuoyanvnoe 3aoanue Nel0- Inekmpuueckue ceoiicmea moaeKy

Inexkmpuueckas nPoBOOUMOCHb PACHBOPOE

Huoueuodyanwvhnoe 3a0anue Nell — Bpawamenvhole cnekmpuvl 08yXamoMHbIX MOJIEK)

Huouesuodyanvhnoe 3a0anue Nol2 — Konebamenvhvle cnekmpvl 08yXamoMHbIX MOJIEKYI
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Huoueuoyanvnoe 3aoanue Nel3- Pacuem menioemKocmu uoeanvHo2o 2a3a Memooom
CMamucmu4ecKol mepmoOuHaAMuKu

Huoueuodyanwvnoe 3aoanue Nel4 — Pacuem Kunemuuyeckux napamempos 20Mo02eHHbIX
XUMUYECKUX PeaKyuil

Huouesudyanwvhnoe 3a0anue Nel5 — Bruanue memnepamypot Ha cKOpOCHb XUMUYUECKUX
peakuyui

5. IlepeyeHb yue OHO-MeTOAUYECKOT0 00€ crieYe HUSA AJI1 CAMOCTOSITEIbHOM padoThI
00y4yaoumxcs Mo JUCHUILINHE.

Meronudeckue ykazaHusl Ui OOYJarOIMXCsl 110 OpraHU3aluy CaMOCTOSTEIbHONH pabOThI
M0 JUCHUTIIIMHE, BKITIOYasl IePEUYeHb TEM CAMOCTOSATENBHON pabOThI, JOPMBI TEKYILIETO KOHTPOJIS
0 JIUCIUTIIINHE U TPEOOBAHUS K UX BBIMTOJTHEHUIO Pa3MEIICHBI B AJICKTPOHHON WHPOPMAIIHOHHO-
obpazoBarensHol cpene CITOI' TU(TY) nHa caiite:
http//media.technolog.edu.ru

6. ®OHJ OLle HOUHDBIX CpeaCTB AJidA IMPOBEACHUSA HpOMe)KyTO‘IHOﬁ arrecranmum

[TpomexxyrouHasi arTecTanus Mo JUCIUIUIMHE IPOBOIUTCS B (JopMe IK3aMEHa.

JIns TeKymero KOHTPOJIA CTYAEHTHI JOJKHBI BBIIIOJIHUTH UHWBHUYaIbHbIE 3a1aHHUS 110
BCEM paslieslaM Kypca W HamucaTb KOHTPOJIbHbIE PaOOThl Ha YAOBJIETBOPUTEIBHYIO OLEHKY.
TekcTbl MHOTOBapUaHTHBIX 3aJaHU M IPUBOIATCS B IIPUIIOKEHUU.

[Ipu cnade sk3aMeHa CTyAEHT IOJydaeT OUJET, B KOTOPOM HMMEETCsl TpU BOIpOca U3
IIepeuHsl BOIIPOCOB U 33jiada 10 OAHOMY M3 Pa3lelIoB Kypca, BpeMs IOATOTOBKH CTYIEHTa K
YCTHOMY OTBETY - 70 45 MUH.

B npunoxeHnu NpuBOANTCS IEPEUYEHB BOITPOCOB K DK3aMEHY 10 BCEM pa3zeiiaM Kypca.

ITpumep BapraHTa 3K3aMEHAIIMOHHOTO OMIIeTA:!

Bapuant No 1

1. 3aBucumocts 3Heprun ['m66ca OT 1aBICHUS U TEMIIEpaTyphl, U SHEPTUU
['enpmromnbia oT 00beMa U TEMIEPATYPBI.

2. JlaBneHue mapa HaJ CMEChIO B3aUMHOHEPACTBOPUMBIX >KHIKOCTEH.
IIeperonka ¢ BOASIHBIM IIAPOM.

3. BolpaxeHue i pPaBHOBECHOTO CKayka TMOTEHIMAJIa Ha TPaHUIE
METaUI-PacTBOP  AMEKTposra. BojaoponHas 1ikana 3IeKTPOJHBIX
MOTEHIMAJIOB.

4. Onpenenurs  TEPMOJMHAMHYECKYI0  BO3MOYKHOCTh  OOpa3oBaHUSs
MmetaHa mo peakm CS; + 4Hz2 = CHs + 2H2Smpu T=1000K.

@DoH/1 OLIEHOYHBIX CPEACTB 110 TUCLHUILINHE peacTaBiieH B [Ipuioxennn Ne 1
Pe3ynbraTel OCBOCHMSA IUCLMIUIMHBI CUYUTAIOTCS JOCTUTHYTBIMH, €CIM I BCEX

9JICMCHTOB KOMHCTGHLII/Iﬁ AOCTHUTHYT HOpOI‘OBBIfI YPOBCHb OCBOCHUA KOMIICTCHIIUU HA JAaHHOM
9Tale — OCHKA «yAOBJICTBOPUTECIBHO.
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7. Ilepe4yeHb yue OHbIX H3aHU, HEOOXOAUMBIX IJISl 0CBOE HUSI I CHUILIUHBI .

a) mevyaTHble H3IAHUS:

1. AdanaceeB, b.H. ®usnueckas xumus: yued. mocooue mist By30B / b.H. Adanacees, HO.I1.
AxynoBa. — Cankr - [lerepOypr: Jlanp, 2012. — 464 c.- ISBN 978-5-8114-1402-4.

2. CrtpomOepr, A.I'. ®usnueckas xumus /. A.I.Ctpombepr - MockBa: Beicias mkosna, 2009
- 527c. — ISBN 978-5-06-006161.

3. Kparkuii crnpaBoYyHUK (M3MKO-XUMHYECKHMX BenuuuH / pea. A. A. Pasmems, A.M.
[TonomapeBa — MockBa: OO0 «TUJT «A3-booK», 2009.-240 c. — 5-86457-116-4.

4. [TpakTrnueckue paboTHl MO QU3NUYECKOH XUMHUU: yueOHOe mocodue st By3os/ pen. K.II.
Mumenko, A.A. Paaens, A.M. IlonomapeBa. - 5-¢ m3m.mepepab. — Cankr IletepOypr:
Ipodeccus, 2002.- 384¢c. — ISBN 5-95913-027-5.

S. ®uznyeckas xumus. Teopus u 3agaun: yueoHoe nocodue / FO.I1. Akynosa, C.I'. 30ToBa,
O.B. Tlpockypuna, 1.A. Yepenkosa. — 3-e uzn.,crep. — Cankr_IlerepOypr : Jlans, 2021. - 228c.-
ISBN 978-5-8114-3057-4.

0) JIeKTPOHHbIE U3IAHUS

1. AdanaceeB, b.H. ®usnueckas xumus: yded. mocodoue ansa By3oB / b.H. Adanacees, HO.IL
AxynoBa. — Cankr - IlerepOypr: Jlanp, 2022. — 464 c.- ISBN 978-5-8114-1402-4// Jlaus:
3JIeKTpOHHO-0nbmnoTeynas cuctema- URL:https//e.lanbook.com (16.11.2020)/- Pesxum moctyna:
O TTOJIITHCKE.

2. ®usnueckast xumus. Teopus u 3amaun: yaeoHoe mocobue / FO.I1. Akymnosa, C.I'. M3otora, O.B.
[Mpockypuna, NU.A. YepenkoBa. — Cankr _IletepOypr : Jlanp, 2022. - 228c.- ISBN 978-5-8114-
8947-3 // Jlanb: snekrponHo-0uOMMOoTeuHas cucrema- URL:https//e.lanbook.com (16.11.2020)/-
Pexxum octyma: mo moamucke.

8. Ilepe4eHb 3JIe KTPOHHBIX 00Pa30BaTeJIbHBIX PeCYPCOB, He00XOAUMBbIX JIS OCBOE HUS
AUCHMUILINHBI.

VYuebnbit  mman,  PIIJI,  yueOHO-MeToaMueckue  Marepuaibl,  pa3MeIleHHble  Ha
httpz//media.technolog.edu.ru.

DJIEKTPOHHO- 0N OIMOTEUHBIE CHCTEMBI:

OBC «Jlanby: https//e.lanbook.com/books/;

AJIEKTPOHHBIA YMTaNbHBIN 3a1 — bubmnoTex ¢ynnamentansHol Oubmmorexkn CIIGITU(TY):
http://technolog.bibliotech.ru.

9. MeToauyecKkue yKazaHusi VIl 00yYAKOIMXCsl M0 0CBO€ HUIO IUCHUIIMHBI.

Bce Bunbl 3anaTuii nmo aucrnuminHe «@u3nyeckas XMMUsD MPOBOJATCS B COOTBETCTBUH C
tpeboBanusmu cienyrommx CTII:

CTO CI'JBI'TA 020-2011. KC YKB. Buasl yue6HbIX 3aHsATHI. JJabopaTopHbIe 3aHATHS.
OOume TpeOOBaHMS K OPraHU3alluH U TTPOBEACHUIO.

CTII CIITTH 040-02. KC YK/IB. Bubl yaeOHbIX 3aHaTHH. JIekuusa. O6mme TpedoBaHus;

CTO CIIoI'TH 018-2014. KC YKB. Bunsl yueOubix 3ansatuii. CeMHUHAPHI M TPAKTUYECKUE
3ansaTHsA. O0mme TpeOoBaHUsI K OpTaHU3AIUY ¥ TTPOBEICHUIO.

CTII CIIGI'TH 048-2009. KC YK VK/IB. Buasl yueOHbix 3aHsaTHi. CamocTosTenbHas
iaHupyemasi pabora cryaenToB. O0ume TpedoBaHUS K OpraHU3alU1 U TIPOBEICHUIO.

CTII CII6I'TH 016-2014. KC YK YK/IB. [Topsiox mpoBeeHN S 3a4€TOB U K3aMECHOB.
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[TnanupoBaHuEe BpeMEHH, HEOOXOIMMOIO Ha U3y4eH e JaHHOU TUCIUIUIMHBL, JIy4Ile BCETo
OCYILECTBJIATH HA BECb CEMECTP, IMpPEAycMarpuBas IIPU OTOM pErylsipHOE IIOBTOPEHUE
IIPOMJCHHOI0 MaTepuania.

OCHOBHBIMHU YCIIOBUSIMH IPaBUJIBHOM OpraHM3allMM ydeOHOro mpoliecca JUlsl CTYAEHTOB
SBJISIETCS: TUTAHOBOCTh B OpraHU3alliU ydeOHOM paboThl; cepbe3HOE OTHOLICHUE K M3Yy4EHHUIO
Martcpualia,; MOCTOSSHHBIH CaMOKOHTPOJIb.

Ha 3aHATHS CTYIEHT MOJKEH NPUXOAWUTh, MMesl Oaraxk 3HAaHUU M BOIIPOCOB IO YXe
U3Y4EHHOMY MaTepHay.

10. IlepeyeHb MH( OPMALMOHHBIX T€XHOJIOTUH, MCIOJIb3yeMbIX MPH OCYIIe CTBJIe HUH
o0pa3oBaTeIbHOI0 MpoLecca Mo AUCHMILIUHE.

10.1. Uud opmanmoHHbIe T€XHOJIOTHH.
B yue6HOM nporecce o JaHHON AUCUMIUIMHE TPETYCMOTPEHO:

- UCIIOJIb30BAaHNHU WH(OPMAIIMOHHBIX TEXHOJIOTHMH - YTEHHUE JICKIMH C HMCIOJIb30BaHUEM
ClauI-IPE3CHTAlU;

- B3aMMOJICUCTBHUE C OOYJAIONMMHKCS TIOCPEICTBOM OHIIEKTPOHHOW HWHGOPMAIIMOHHO-

00pazoBaTenbHON CPEJIbI.

10.2. IlporpammHoe o0ecrievyeHue.

Microsoft Office (Microsoft Excel): Office 2007 Russian OLP NL AE (I'ocynapcTtBeHHBIH
koHTpakT Ne 24 ot 14.09.2007, cpok neiictBus — 6eccpouno), Office Std 2013 Rus OLP NL
(Kontpakr Ne 02(03)15 ot 15.01.2015, cpok nefictBus -20 jer).

LibreOffice (oTkpbiTas TuLIEH3MA).

10.3. ba3bl JaHHBIX U HH(OPMALMOHHBbIE CTIPABOYHbIE CUCTEMBI.
CnpaBouHo-niouckoBas cucrema «Koncynprant-ITmoc».

11. MarepuajbHO-TeXHHYeCKOe o0ecneyeHre 0CBOeHUsI IMCUMILIUHBI B X0/le pean3anun
o0pa3oBaTe IbHOI NMPOrPaMMBI.

Jlnst mpoBeACHUS NEKIMOHHBIX M TPAKTUYECKUX 3aHSATHH HMCHOJIB3YeTCs ayauTOpHs,
0o0opyloBaHHasi CPEICTBAMHU OPITEXHUKH C JIMIIEH3MOHHBIM IMPOTrPaMMHBIM O0ECHEYEeHHEM U
BBIXOJIOM B MHTEPHET.

Jist mpoBeneHus Ta0OPaTOPHBIX 3aHATHH MCIOIB3YIOTCS J1a0OpaTOpHBIC MOMEIICHUS
Kageappl PU3NUECKOW XUMHHU.

[Tomerienust Ui CaMOCTOSTENbHON PAOOTHI OOYYaIONUMXCS OCHAIEHBI KOMITBIOTEPHON
TEXHUKOM C BO3MOXKHOCTBIO TOJAKTIOUEHHS K ceTd "MHTepHer" u oOecrieueHHWEM JOCTyma B
AJIEKTPOHHYIO MH(POPMAITOHHO-00pa30BaTENbHYIO CPEAY OpraHU3aIlHH.

12. OcobeHHOCTM OCBOEHUA AncumnanmHbl UHBaANgaMn U Tlamm C orpaHUYEeHHbIMIA
B O3MOXHOCTAMMU 340pPOBbA.

Jns WMHBaNMMAOB ¥ JIMI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSMH Yy4eOHBIE MPOIIECC
ocylIecTBiIsIeTcs. B cooTBeTcTBUU ¢ [lonoxkeHnem 00 opraHu3zanuu ydeOHOro mpoliecca AJs
00ydeHUs] WMHBAIHMIOB M JIMI[ C OTPaHHUYCHHBIMH BO3MOKHOCTSMU 310poBbsi CIIOI TU(TY),
yTBEpKIEHHBIM pekropoMm 28.08.2014.
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IIpmnoxenne Ne 1
K paboueii nporpaMme AVCIMIUIUHBI

(I)OH}I OL€HOYHBIX CPeaACTB
AJIsl MPOBEACHUA HpOMe)KyTO‘IHOﬁ aTrTeCTanum 1o

JUCHMILVINHE «DU3n4decKast XUMHUSD)

1. TlepeyeHb KOMNETEeHIHI H ITANOB UX () OPMHUPOBAHMS.

Hrnexe Conepxanue Ortan GopMUpOBaHHUS
KOMIICT CHIIUN ACp PMIpP
OIIK-2 CnocobeH NpUMEHATh OCHOBHBIE 3aKOHBI M METOJAbI | MPOMEXYTOUYHBIH

UCCIICIOBAHUN €CTECTBEHHBIX HAyK Ul PEIICHHUS 3a1ad
npodeccroHaNbHON IEATETFHOCTH
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2. Iloka3areyu u KPUTCPHUH OLICHUBAHUA KoOMIIe Te HIIUI Ha PA3ITHYIHBIX 3Talax ux (l)OpMP[pOBaHI/Iﬂ, HIKaJa OI¢cHUBAaHUA

Koxa n HanmeHnoBanue [MTokazaren c(hopMHUPOBAHHOCTH Kpurepnii VYpoBHH C(HOPMHUPOBAHHOCTH
WHIMKATOpa JOCTIDKEHUS (neckpunropsl) OLICHUBAHUS (onmcanue BBIPAKEHHOCTHU JECKPHITOPOB)
KOMICTCHIHH «YIIOBJIETBOPHUTEIIHLHO» «XOpOILIO» «OTJTYHO»
(TOpOroBBIiA) (cpennmii) (BBICOKHIA)
OIIK-2.6 3naer OTtBeTHI HA Jaér onpenenenus Jaér onpenenenus IIpaBuibHO naer
Hcnionp3oBanue OCHOBHBIE IIOHATH S, 3AKOHBI U BOIIPOCHI K OCHOBHBIX ITOHATHI | OCHOBHBIX IIOHATHH | OTpeAeIeHIs
3HaHHUI OCHOBHBIX 3aKOHOMEPHOCTHU (pr3UYecKoit sKk3ameny: 1 -35; dusnyeckoil XuMuu ¢ | GU3MYECKOM XUMHUHU C | OCHOBHBIX MMOHATUN
MMOHSITHH, 3aKOHOB 1 XAUMHU, TEPMOJTUHAMUYECKIE U 58-63; 77 — 80; 83 | ommOxamu He3HAYUTEIbHBIMHU (M3HIEeCKON XUMUH
3aKOHOMEPHOCTEH KAHETHYECKHE TapaMeTphl — 84,87 -89, 97 - ommOKaM# ¢
duznyeckoil XuMuu nporeccoB U (usnko-xumuueckre | 118 MIOMOIIBIO
JUISL pEeIieHUs 3a/1a4 xapakTepuctuku BeiecTs (3H-1) HaBOJAIIMX
npodeccuoHabHON BOIIPOCOB
JIEATEIIbHOCTH 3Haert
OCHOBHBIE KCIIEPUMEHTAIEHBIC OTBeThI HA HaspiBaeT ocHoBHBIe | HaspiBaeT ocHOBHBIE | [leMOHCTpUpYyeT
METO/IbI U3ydeHUS (PU3HUKO- BOIIPOCHI K METO/Ibl U3Y4EHUS METO/Ibl U3Y4EHUS OCBOEHHE METOJIOB
XUMHUYECKUX CBOICTB BEILECTB sKk3aMeny: 36 —57; | pu3nKo-XuMHYECKHX | PU3MKO-XUMUYECKUX | OIpeaesieHus
(3H-2) 64 — 76; 81 — 82; CBOICTB BEIIECTB C CBOIICTB BEIIECTB C (hM3UKO-XUMHIECKIX
85 —-86; 90 - 96 OIIMOKAMU HaBOISAIIMMU CBOICTB
BBITIOJTHEHUE BOIIPOCAMU U
WHIMBUIYaJIbHBIX MO/ICKa3KaMH
3aJaHuN
3Haer
METOJMKH JTa0OpaTOPHBIX paboT, | BeimonHeHuUe W3naraer metonukun | M3maraer meronuku | CriocoOeH
U3JI0KEHHBIX B JTAOOPaTOPHOM 71a00paTOPHBIX BBITIOJTHEHUS BBITIOJIHEHU S CaMOCTOSITEITBHO
(PM3UKO-XMMHUYECKOM MPAKTHUKyMe | paboT u 71a0opaToOpHbIX paboT | 1ab0opaTOpHBIX padoT | MPAaBUIIBHO U3II0KUTh
(3H-3) odopmiIeHHE C OIMOKaMu C HABOASIMU METOTUKU
OTYETOB BOIIPOCAMU U BBITTOJTHEHUS

IIOoJACKa3KaMu

nabopaTopHbIX paboT
1 0popMIIEHUS
OTYETOB




Ymeer

- OTIPEENATh, KIacCu(UIIUNPOBAThH
U OOBSICHSITH OCHOBHBIE (DH3UKO-
XUMHUYECKHE TTPOIECCHI IS
U3Y4CHUS] XUMHYECKUX PEaKIIuid,
MPOUCXOIANX B
TEXHOJIOTUYECCKUX TPOIECccax U
okpyxkatomeM mupe (V-1)

Ymeer

- IPUMEHSATH YKCIIEPUMEHTAJIbHBIE
METO/IbI U3y4eHUS (PH3UKO-
XHMHYCCKHX CBOMCTB BEIICCTB

(Y-2)

Ymeer

- BBITIOJIHSATH CTaHJJAPTHHIE
oTiepaIiy PH BHITTOJHEHU U
nabopaTopHBIX paboT 1Mo
(hr3HUeCcKON XUMUHU 11O U3Y4EHHUIO
CBOMCTB BEILIECTB U MaTEPUAJIOB C
COOJIIOIEHUEM TEXHUKHU
6esomacuoctu (Y-3).

OTBeTHI HA
BOIIPOCHI K
sk3ameny:7; 10; 16;
18; 20; 25; 29; 40;
41; 47; 50; 72 - 74;
78 —80;90 - 91;
97; 103; 105 — 106;
110-11
BBIIIOJIHEHH €
I/IHIII/IBI/IIIyaJII)HI)IX
3alaHuN

OTBeTHI Ha
BOIIPOCHI K
sk3aMeny4; 13 —
14; 36 — 38; 65 —
67; 85— 86; 88; 90
—91; 95, 96

[Tonmyuenue
JIOTyCKa K
BBITIOTHEHU IO
71a00paTOPHBIX
pabot

HazpiBaer u
MOSICHSICT OCHOBHEIE
(M3UKO-XUMHUUYECKUE
MIPOIIECCHI C
OIIMOKaMHU

HazpiBaer u

MOSICHSICT OCHOBHEIC
(U3UKO-XUMHUYECKIE
METO/BI C OIIMOKaMU

Brimmonnaser
CTaHJapTHHIC
oTepaluu C
olMOKaMHU

Tlosicuser,
KJIaCCU(PUITUPYET
OCHOBHBIE (PH3UKO-
XUMHYECKUE
MPOLIECCHI €
HEOOIBIIMMU
MOJICKa3KaMH
MpernoaaBaTes

[Toka3piBaeT ymenue
BBIOpATh METOA
n3ydeHus PUu3NKO-
XAUMHYECKHX CBOWCTB
BELLECTB JUIS
peleHus
IOCTABJICHHOM
3aJa4uu ¢
HaBOJALMMHU
BOIPOCAMU U
MOJCKa3KaMu
npenojaBaress

Brimonuser
CTaHJapTHbIE
OTIepaIlUu C
IOJICKa3KaMu
npernojaaBarens

Cnocoben
CaMOCTOSITEIbHO
MPaBWJIBHO Ha3BaTh U
Kaccu(UITMPOBATH
OCHOBHBIE (PU3UKO-
XUMHUYECKIE
MIPOIECCHI

CaMOCTOATEIIHLHO
MPaBWILHO BBIOUpAET
METOJ U3Yy4EeHHS
(MBUKO-X UMUY €CKHIX
CBOWMCTB BEIICCTB IS
peIIeHHS
MOCTaBJICHHOM 3ajadu

CaMOCTOSTEIEHO
BBIIIOJIHSIET
CTaH/IapTHBIC
OTICPAIUH C
COOJIIOICHUEM
TEXHUKH
0e30ImacHOCTH




Baangeer OTtBeThl HA Bemmonnser [Toka3zpiBaer CamocTosTeNnbHO
- METOJJaMH BBISIBIICHUS U BOIIPOCHI K WHIUBUyaIbHBIC 4acTUYHOE JaeT MPaBUIBHYIO
wiaccupuranus Qu3uKo- sK3aMeny: 6; 11; 3a/laHusl C OMOKaMU | TOHUMAaHHUE C 000CHOBaHHYIO
XUMHYECKUX TTPOIIECCOB JIIS 12: 14:; 16; 31; 43 — HaBOJAIMMHA OIICHKY XUMHYCCKHX
U3y4YEeHHUs XUMUYECKUX peakuuii, |46;48; 51 —55; 98 BOIIPOCAMH U IIPOLIECCOB,
MPOUCXOMIANIMX B —99: 113 OJICKA3KaMU MPOUCXOAIMX B
TEXHOJIOTHYECKUX IpoIeccax U BBITIOJTHEHUE MpenoiaBarens TEXHOJIOTUYECKUX
okpyxkarommeM mupe (H-1) WHTUBUTYaTbHBIX (M3UKO-XMMHYECKUX | IIPOLIecCcax U
3alaHu i MPOILIECCOB, OKpYXKarollel cpene
MPOUCXOAAIMX B
TEXHOJIOTUYECKUX
npoiieccax u
OKpYXKAIOLLEH cpene
Baangeer
IKCTIIEPUMEHTATBHBIME MeTOaMu | OTBETHI Ha [Tyraercs B [MpuBoaut npumepst | [IpaBuiIbHO
onpeneneHus Gu3nKo-XuMH- BOIIPOCHI K 000CHOBaHUU BbIOOpA | HEKOTOPBIX BBIOMpaeT
4yeckux cBoiicTB Bemects (H-2) sK3ameny: 21; 65 — | MeTona onpeneneHusl | SKCIEPUMEHTATBHBIX | SKCIIEPUMEHTAIbHBIH
67;74; 81, 82; 86; | pu3HKO-XUMHUUYECKHX | METOOB C METO/1 OTIpeICIICHU S
90:; 91; 95, 96 CBOWCTB MMOICKA3KOMN (M3HKO- XUMHYIECKUX
MpenoiaBarens CBOMCTB BEIIECTB
Buaageer
- HaBBIKAMH OLIEHKH rorpenmHoctd | OgopmiieHue Odopmisier otdersi ¢ | [IpaBunbHO Cnocoben
oTpeieNsieMbIX (PU3UKO- OTYETOB 1O onmMOKaMu OIICHUBAET CaMOCTOSITETHHO
xumuueckux BennunH (H-3). 1a00paToOpHBIM MOTPEIHOCTH OLICHUBATH
pabotam BEJIMYHH C MOTPEIHOCTh
HeOO0bIIoN OTIpeIeNAEMBIX
M0/ICKa3KOM (M3UKO-XUMHUYECKUX
pernoJiaBarens BEJIMYUH

[lkana onenuBanus coorBerctByer CTO CIIOI TU(TY):
[To auMcCUUIUIMHE MPOMEKYTOUHAsl aTTECTAllMsi MPOBOMUTCS B (OpME SK3aMeHa, IIKaja OLCHUBAaHUS — Oa/UlbHAs (COTIIMYHO, <XOPOIIO»,
«YIOBIIETBOPUTEIILHOY,«HEYIOBICTBOPHTEIEHOY).



3 TunoBbie KOHTPOJIbHBIC 3aJaHUsA JJIAl IPOBEACHUSA l'lpOMC?KyTO‘lHOﬁ aTTeCTallun

3.1. Ilppmepbl MHOTOBAPHAHTHBIX PacYeTHBIX 32JaHHMH A1 KOHTPOJIS
CaMOCTOSITEeJIbHOM PadoThl CTY/ICHTOB U VI KOHTPOJIBHBIX padoT

Tembl 1 1 2 - XuMu4eckasi TepMOAUHAMUKA U XUMHIYECKOE PABHOBE CHeE

3aoanue Ne 1. Pacuem pagnogecHo2o 6bixo0a npoOyKma Xumuieckoil peakyuu u eploop
ONMUMAIBLHBIX YCI06UILL RPOBEOEHUS NPOyeccd.

1.1. Ha ocHOoBaHuM 3HAY€HUU TEIJIOT O0Opa3oBaHUs BemiecTB AH 0

f 298 H3 CIIpaBOYHUKA

orpesenuTe n300apHbIi TEIIOBOM ekt xummueckor peakuuu AQp = Anggs (B x/Ix) npu

YCIIOBMH, YTO BCE BEIECTBA, YJaCTBYIOIIME B PEAKIMU, HAXOJATCA B MJCATILHOM Ia3000pa3sHOM
COCTOSIHUH.

1.2. Onpenenure N3MEHEHHE YU CIIa MOJIEH Tra3000pa3HbIX BellecTB peakunu A npu 298 K u
CTaHJapTHOM JaBJICHUU.

1.3. PaccumuTaiite paboty (B k/[x), coBepimaemMyio B peakiuu A MpOTHUB BHEIHETO JaBJICHUS
npu P = constu T = 298 K.

1.4. Onpenenute n30X0OpHBIH TeII0BOH d¢ipekr xumuueckoi peakunn A Qv = A U 298 npu

YCIIOBHH, YTO BCE BEIIECTBA, YYACTBYIOUIME B PEaKI[MU, HAXOJATCS B MJCATbHOM ra3000pa3sHOM
COCTOSIHUHU.

1.5. Ha ocHOBaHMM [aHHBIX M3 CIPAaBOYHUKA OIPEACIUTE H3MEHEHUE CperHen
TEIUJIOEMKOCTH B CHUCTEME B pe3yjbTaTe pEaKIuu AAég,zgs—T (8 Ix/K). Temneparypy T nus

CBOETO BapHaHTa BO3bMHUTE U3 TAOIHIIBL..
1.6. Omnpenenute TenaoBOW AdekT peakuuun A TpH Temreparype | U CTaHJAapPTHOM
0 = 0 ~0
naneHnn A Hy (B kJ1x), nCnone3ys HailIeHHBIC paHee 3HAYCHHS A, H o5 ¥ ACH 5o 1 -

1.7. YcranoBuTe, Kak OyIeT MEHAThCA TEMJIOBOH A(deKT XUMHYECKOH peakuuu A HpH
MOBBIIIEHUU TeMIiepaTypbl. OTBET apryMEHTHUPYHTE, MCIOJbB3YysS COOTBETCTBYIOUIME YpPaBHEHUS
XAUMHUYECKON TEPMOJUHAMUKH.

1.8. Onpenenute nmenenue sHTponuu cuctemsl (B [x/K) B pesynprare xumudeckont
peakuuu A, NpoTEKAOIEed MEXIy BELIECTBaMH B HJEAJIbHOM Ira3000pa3HOM COCTOSIHUU IpU
CTaHJapTHOM JaBJjieHUH U TemnepaTtype 298 K. 3HaueHus craH1apTHON SHTPONUU JIJIsl BELIECTB
BO3bMUTE U3 CIIPABOYHHUKA.

1.9. PaccunTaiiTe M3MEHEHUE YHTPONUU ArS$ (8 Jx/K) B pesynbrare peakiuu A mnpu

temnepatype T W CTaHIAPTHOM JIaBJIEHUM, UCIIOJIb3YS pAacCUMTaHHbIE B 1. 1.8. 3HaueHHs
~0
M3MEHEHHUS SJHTpON U Npu Temieparype 298 Ku ACp 5og_1 -

1.10. Onpenenure n3MeHeHne cranaapTHON sHepruu ['u66ca A, GY (JIXK) 11 XUMUYECKOI

peaxunu A npu temneparype 298 K u npu remneparype 7.

1.11. PaccumuTaiiTe TepMOIMHAMUYECKYI0 KOHCTaHTy paBHoBecus Ka peakuuu A mnpu
temnepatype 298 K u remneparype T.

1.12. Omnpenenute rayOuHy mnpeBpamieHus & B peakuuu A npu temneparype T u
aTMOC(epHOM JABJICHUU TIPU YCIOBHH, YTO MCXOJHBIE BEIIECTBA B3ATHI B CTEXHOMETPHYECKH X
KOJIMYECTBAaX.

1.13. Omnpenenute ryOuHy mnpeBpameHus & B peakuuu A npu temneparype T u
aTMOC(epHOM JIaBJICHHHM TIPU YCIOBUHU, YTO HMCXOJHBIC BEUIECTBA B3ATHI B KOJIMYECTBAX,
yKa3aHHBIX B TaOIHIIE.

1.14. OnpenenuTte CTeNeHb NPEBPAILCHUS UCXOAHBIX BEUIECTB Ipu yciaoBusax 1.12 m 1.13.

1.15. Onpenenute cocTaB paBHOBECHOM cMecH B % (MOJI.) AJIsl XUMUYECKON peakunu A npu
temneparype T u atmocepHOM AaBiieHuu mpH ycioBusix 1.12 u 1.13.



1.16. VYcraHoBuTe, Kak BJIMSET MOBBIIICHHUE TEMIIEPATYpbl HAa TEPMOJIMHAMUYECKYHO
KOHCTAaHTy paBHOBecHs Ka U paBHOBECHBIN BBIXOJl MPOAYKTOB XUMHYECKOW peakiuu A. OTBeT
apryMEHTUPYUTE, HCIOJb3yd COOTBETCTBYIOIME YPaBHEHUS XUMHUYECKOM TEPMOIUHAMUKH.
CormocTaBbTe c/ielTaHHbIE BBIBOJIBI C pACUETHBIMH 3HAYEHU MU KOHCTAHT PaBHOBECHSL.

1.17. YcraHoBuTe, Kak BIIMsIET MOBBIIMIEHHE OOINETO JaBJICHHUS HAa PaBHOBECHBIN BBIXOJ
MPOJYKTOB XUMHUYECKON peakunu A. OTBET apryMEHTUPYUTE.

1.18. Caenaiite BBIBOJ 00 ONTHUMAJIBHBIX YCIOBHSIX MPOTEKAHHS IMpoIecca: MPU KaKUX
TeMIlepaTypax U JaBJICHUSX CIeIyeT MPOBOAUTH PEaKUui0 A Uil MOJy4EeHUs] MAKCUMAaJIbHOTO
BBIXOZa MpoAyKToB. [Ipy OoTBeTe HA JMaHHBINA BOMPOC YYUTHIBANTE KUHETUYECKUE (PAKTOPHI U
JHEPreTHYeCKue U IKOHOMUYECKUE 3aTPaThI.

Bapunanr Xumunueckas peaxkuyst A T,K
1 N, +3H, =2NH, 500
2 CCl, +4H, =CH, +4HCI 700
3 CH, +2S, =CS, +2H,S 600
Bapuanr HaganpHoe KOImdeCTBO UCXOMHBIX BEIIECTB
1 N, — 0,2 MOITB; H, - 20 wmom
2 CCl, — 5,0 Mmoms; H, - 10,0 moms
3 CH, - 0,02 moms; S, - 0,1 momb

3aoanue Ne 2. Pacuem napyuanbHvlX 0a61eHUl KOMROHEHMO8 PABHOBECHOU CMeCU

2.1. Ha ocHoBanuu 3HaueHu#d AHY ,, U3 CIpaBOYHMKA ONpENEIUTE TEIIOBOH >(heKT

peaxunu B A H 2, (k) npu 298 K 1 cTaH1apTHOM JaBJIEHUU C y4ETOM arperaTHOro COCTOSHUS
BCEX BEIECTB, YIACTBYIONMX B PEAKIIHH.

2.2. Omnpenenute u3MeHeHue 3HTponuu A Sy (Ix/K) B Xome xummuueckoil peaxkuuu B

npu 298 K ® craHmapTHOM AaBJICHHUHM C YYETOM arperarTHoro COCTOSHHUS BCEX BEINECTB,
YYaCTBYIOIIMX B PEAKIUH.

2.3. Ha ocHOBaHWMU JaHHBIX ONIPEEINTE U3MEHEHHE CPETHEH TETIOEMKOCTH ISl PEaKIuH
B A, 62’,298—T (]——[X(/K)

2.4. Paccumraiite TerioBoi Addekr peakuuu A H; ¢ HCHOIB30BAaHHEM CPEIHHX
TETIOEMKOCTER A, Cp o057 -

2.5. Omnpenenute usmenenue s3uTponun A, Sy (Jx/K) B xone peakuu B npu remneparype
T ¥ CTaHAPTHOM JIABJICHUH, UCTIONB3YA A S, M A, Cp s 1 -

2.6. Bpruncnute u3MeHeHHE CTaHIAPTHOM SHepruu ['ub6ca A G; (k) s XuMHUYeCKOn
peakiuu B mpu Temnepatype T. CaenaiiTe BBIBOIO HAMPaBICHUU CAMOTTPOU3BOIBLHOTO ITPOIlecca.

2.7. Ompenenure TSPMOJTUHAMHYECKYIO KOHCTAHTY PaBHOBECHS XUMHUUYECKOU peakinu Ka
npu Temmneparype T.

2.8. Hamunmre ypaBHEHHE, CBS3BIBAIOIICE KOHCTAHTY PABHOBECHS XMMHUYECKOW PEAKIIUU
Ky ¢ xuMuueckod mepeMeHHOH (TTyOMHOUM mpeBpamieHus) ¢ TMpPH YCIOBUU, YTO HCXOAHBIE
BCIIICCTBA B3ATHI B CTCXHOMETPHYCCKIX KOJTHMYECTBAX.

2.9. 3anunmte B 00LIEM BHUJIE BBIpAXKEHHUE AT KOHCTAHTHI PABHOBECHS] XUMHUYECKOU
peakuuu B yepes mapuuanbHbIe JaBICHUS PEarupYIONMX BEIIECTB.

2.10. Onpenenure napuaibHBIC TAaBJICHUS ra3000pa3HbIX BEIICCTB MPHU TeMIiepaType 1 u
aTMoc(hepHOM J1aBIICHUU.



2.11. Ouenure BIMSHUE W3MEHEHHS OOINETO JaBJICHUSA, TEMIIEPATypbl W pa30aBIICHHS
PEaKIMOHHOW CMECH Ta30M, HE YJYacTBYIOIIMM B XUMHYECKOW peakind, Ha TMOJOXKECHHUEe
PaBHOBECHS pEaKLIMU U PABHOBECHBIN BBIXOJI IIPOJIYKTA.

Bapuant Peaxnusg B T, K
1 Fe+CO2=FeO+CO 700
2 CO + H2 = C(rpagur) + H20 1000
3 Fe203+3C0O = 2Fe + 3CO2 700

Tema 3 — ®a3oBble PAaBHOBECHA U PACTBOPLI HEIJIEKTPOJIUTOB

3aoanue Ne 3. Ananu3z ¢paz06020 pasnosecusn sHcudKocms — nap 6 00HOKOMHOHEHMH O
cucmeme

3.1. Ins BemectBa A, HCIONB3Yys AaHHBIE «KpaTKOro cnpaBoYHHMKA (PU3UKO-XUMUUECKU X
BEJIMYMH» 110 3aBUCUMOCTH TEMIIEPATYpbl KUIIEHUS BEILECTB OT JABJIEHMS, MIOCTPONTE KPUBYIO
ucnapenus B koopaunatax P =f (T)u nP = f(1/T).

3.2. Onpenenute ko3ppuLineHTsl ypaBHeHUuss P = A - B/T.

3.3. Beruucnure terory ucnapenus AH ans BemectBa A(x/k  /Momb), ucmonb3ys
kod(durrent B, HaliieHHBIH B 1. 3.2.

3.4. Beluncnute Temmeparypy kumenus npu P = 1,0132-10° ITa. ComocTaBbTe €€ ¢
TaOJIMYHBIM 3HAUCHUEM.

3.5. Beruncnure gaBieHNe HACHIILIEHHOTO apa Ipu TeMieparype | x, yka3aHHOU B 3aJaHUM.

Bapuant Bemectro A4 Tx.°C
1 C2HCkO:? TPUXJIOPYKCYCHAsE KHCIOTa 130
2 C2H2CLO2 TUXJIOPYKCYyCHasl KUCJIOTa 190
3 C2H3CIO2 XJIOPYKCYCHAsI KHCJIOTa 180

3aoanue Ne 4. 3axon Paynsa u eco npumenenue K pazdaeneHnblm pacmeopam

4.1. BeluucnuTe 1o 3akoHY Payns naBlieHHe HACHIIICHHOTO Tapa pacTBOPUTENS Ha
pacTBOPOM YKa3aHHOM KOHIIEHTpAIUH.

4.2.  CpaBHHUTE C IKCTIEpUMEHTAIbHBIMU JAHHBIMU U OOBSICHUTE IMOJTYYEHHbBIN pe3ynbTar.

4.4. PaccuuTtaiiTe akTUBHOCTh U KOX(M(UIIMEHT aKTUBHOCTU PACTBOPUTEINSL.

Ne

BapuanT| CocraB pacTBopa T,°C Po,1, k[1a m, hlf'(z)gb/m P, klla
a
1 Nal — H20 25 3.1672 0.500 3.1179
2 Co(NHz)2 — H20 25 3.1672 1.600 3.0818
3 C12H22011 —H20 0 0.6104 1.651 0.5893

3aoanue Ne 5. Dodyonuockonuueckue u KpuocKonudeckue ceoiucmea pacmeopos

Omnpenenure, MOJUUHSIOTCS JH HACATbHBIM 3aKOHAM YKa3aHHBbIC B TaOJHUIIE PACTBOPBI.
Ecnu He MOTUMHSIOTCS — YKQKHUTE IPUUINHY.

st cuctembl H3BO3 — H20 mpuBeneHo moBbilieHue Temmepatypbl kuneHus (AT), ans
BCEX JPYTUX CHCTEM — MOHIKEHUE TeMIIepaTypbl 3amep3anus (AT).



Ne

BapUaHT PactBop Cocras pactBopa AT
a
1 H3BO3— H20 2.541 /100 H20 0.214
2 CCBLCOOH - H20 1.062r /65 r H20 0.322
3 LiBr — H20 1.390r /100 r H20 0.566

Doynuockonnueckue E u kpuockonmmyeckne K KOHCTaHTBI paCTBOPHUTENCH:

PactBopuTenn H20 CeHs CHsCOOH NH3(x) CCly
K 1.86 5.07 3.6 — —
E 0.513 - - 0.33 5.64

3aoanue Ne 6. Ananu3z pazoevix pagnogecuit HcUOKOCmMy — nap 6 08YXKOMNOHEHMH O
cucmeme

6.1. Kakyro nH@OpMaInuo o cucteMe HeceT JuarpaMma TeMIrepaTypa KUIEHU I — COCTaB
cucremsl A-B?

[lo quarpamme onpenenuTe:

6.2. Ilpu kakoil Temmeparype 3aKUIUT KUAKOCTh, CoAepkKaIas a Moi. % BemectBa A.

6.3. Ilpu kakoii Temrieparype BCs IEpBOHAYAIbHAS KUIKOCTh 0OpaTUTCS B TIAp, €CIIU MPU
HarpeBaHuU Nap He OTBOAUTH?

6.4. Kak Oyzer MEHSThCSI COCTaB NMEPBOHAYAIBHOMN KUIKOCTH 110 MEpe UCIIapeHusi?

6.5. KakoB cocTaB nepBbIX Y3bIPbKOB mapa?

6.6. Kak wu3MeHseTcs COCTaB PAaBHOBECHOIO C KHUISIIEH JKUAKOCTBIO Iapa B XO/e€
ucnapeHus?

6.7. Kakoe KOIM4eCcTBO KaXJIOTO0 M3 KOMIOHEHTOB CMECH OyleT HAaXOJUTHCS B >KUIKOU
daze u B mape, €Ciii M KT CMECH, 33JJaHHOTO COCTaBa HArPETh IO TEeMIIepaTyphl T ?

6.8. Kakue npoayKTbl MOKHO MOJTYYUTh, €CIIH MOABEPTHYTH KHUAKOCTh 33JAHHOTO COCTaBa

@) IepETOHKE B PaBHOBECUU (MHTErPAIbHOM MEPETOHKE);

0) mpocToii (muddepeHITnaATBHON ) TEPETOHKE;

8) pextudukaum?

Bapuant Cucrema A-B M, kr a, moi.% A T, °C
1 H20 — C4HsO2 2,0 80 92
2 CH30H - C2H4Chk 0,5 30 68
3 (C2Hs)2,0 - CCly 1,0 60 65

3aoanue Ne 7. Da3zoesvie pasnosecus. /luazpammel nnagkocmu

7.1. OxapakTepusyiiTe auarpamMmy ILIaBKOCTH cucteMbl A — B: pacTBOopuMOCTH
KOMIIOHEHTOB B JKUJIKMX M TBEPHABIX (pa3ax, TUIBI TBEPAbIX PACTBOPOB, HATUYUE YCTOWUMBBIX U
HEYCTOMYMBBIX XHMUYECKUX COCIHMHECHUM.

7.2. JlaliTe ommcaHWEe COCTOSHUS CHUCTEMbl B PazIMYHBIX YCIOBHUSX, pacum@poBaB
3HAUEHUE BCEX I0JIEH, TMHUN U XapaKTEPHbIX TOYEK AMarpamMmbl IIJIaBKOCTU cucTeMbl A — B.

7.3. Onpenenute Temieparypy Hayajga KpUCTAIM3alMU paciiiaBa cocrtaBa | u cocrtaB
nepBbIX KpucTaisioB. Kak n3MeHsiercs coctaB paciijiaBa U TBepJoi (a3bl mpu oXJIakaIeHUuN ?




7.4.0npenenuTe TEeMIlepaTypy Hadaia IJIaBJIEHHS, KOJIMYECTBO M cOCTaB (a3 mpu 3TOH
TeMIeparype i cucreMsl cocrasa Il

7.5. HaueptuTe cxXxemaTHUeCKHE KpUBbIE OXiaxaeHus pacniaBoB cocrasa [, II wu III,
OTIPEIeNINB YU CIIO U COCTaB (ha3 M pacCUMTaB YMCIIO CTENEHEeN CBOOOIbI B XapaKTepHbIX TOUYKAX U
Ha K&KJOM YYacCTKE KpPUBOW OXJIaXIACHHUS.

7.6. BerurcnuTe Macchl paBHOBECHBIX (ha3 mpu 3a1aHHOM Temmeparype t,°C u koamdecTBe
ucxonuHou cmecu cocrasa III.

7.7. Ans cucrem, oOpa3yloliX XWMHUYECKUE COEIUHEHUs, onpenenuTe GopMylbl 3TUX
COCIMHEHHUM.

CocraB HCXOJIHOH CMeCH
Bapuant Cucrema A-B KomnuectBo cocrasa A,% T,°C
HCXOIHOH | I Il
cMecH
1 Mg — Cu 500 10 60 90 550
2 Cr—Sn 5 kr 20 98 80 200
3 Cd-Cu 800 100 60 50 580

Tema 4 — JjieKTPOXUMHUYECKHE CUCTEMbI

3aoanue Ne 8. Dnexmpoosusricywjue cuibl u NHOMEHUUATbL

8.1. Kakoro poja neBblIil 3J€KTpO/1 TallIbBAHUYECKOTO dJieMeHTa A. Hanunmre ypaBHeHHe
peakiuu, TPOTEKAIOIIEH Ha 3TOM 3JIEKTPOJEC B PABHOBECHBIX YCIOBUSIX, U YpaBHEHUE JUIsl pacyeTa
MOTEHIIMaa 3TOrO AJIEKTPOa.

8.2. Onpenenure CpeHIOI MOHHYIO aKTHBHOCTb 3JIEKTPOJIUTA A+ B JIEBOM DJIEKTPOJE
raJbBaHUYECKOTO 3J€MEHTa A Ha OCHOBAaHUU CIPABOYHBIX 3HAUYEHUU CPEIHETO0 MOHHOIO
K03(ppUIIMEeHTa aKTUBHOCTH 3JIEKTPOJINTA MPU MOJISUIBHON KOHLIEHTpalluu Miu Temneparype 298
K.

8.3. Onpenenute 3JEKTPOAHBINA MOTEHIIMAN JeBoro 3ekrpoaa npu 298 K. CtanmpapTHbI
3JIEKTPOIHBIN MOTEHIIMA BO3bMHUTE U3 CIIPABOYHHUKA.

8.4. Kakoro posaa npaBblil 3JIEKTpOJI FajlbBaHUUECKOT0 3eMeHTa A? Hanunmre ypaBHeHue
peaxiy, TPOTEKAIOIIeH Ha 3TOM 3JIEKTPOJIE B PABHOBECHBIX YCIIOBUSIX, U YpaBHEHUE I pacyeTa
MOTEHIMaja 3TOTo 3JEKTPoIa

8.5. Onpenenure CpeIHIO MOHHYIO aKTUBHOCTH AJIEKTPOJIUTA 8+ B MPABOM 3JIEKTPOJIE
raJbBaHUUYECKOIO 3JEMEHTa A Ha OCHOBAaHUHU CIIPABOYHBIX 3HAUEHUW CPEIHETO0 MOHHOIO
ko3 (ppuIIeHTa aKTUBHOCTHU JIEKTPOJIMTA TPH MOJISUIbHON KOHIIEHTpAIuu M2 U Temmepatype 298
K.

8.6. Onpenenure AMEKTPOJHBIN TOTEHIMAN TPaBoro iekrpoaa npu 298 K. CtanaapTHbI
AJIEKTPOJHBIN MOTEHLIM ANl BO3BMUTE U3 CIIPABOYHUKA.

8.7. HamummTe »SIEKTPOAHBIE PEAKUHMHU, MPOTEKAOINME Ha OTPUIATEIbHOM U
MOJIOKUTENILHOM ~ 3JIEKTPOJaX M CYMMAapHYIO XUMHMYECKYKD  PEaKUHI0, MPOTEKAIOLIYIO
CaMOIPOM3BOJIBHO IIPU paboTe ralbBaHUYECKOTO 3IeMeHTa A.

8.8. Ompenenute snexrpoamxyiyto cuiy (3C) rampBanuueckoro snemeHTa A H
MaKCUMAaJIbHYIO TOJIE3HYIO 3JIEKTPUUYECKYI0 padoTy, KOTOPYH0 MOXKHO MOJIY4UTh MpU pabore
JAHHOTO AJIeMeHTa npu Temmeparype 298 K.



8.9. BpruucnuTe KOHCTAaHTY PaBHOBECHUS pPEeakUM, MPOTEKAOUIEH CaMOIPOM3BOJIBHO a
rajJpbBaHHUuecKoM 3yieMeHTe Anpu Temmnepatype 298 K. [Ipumute, yTo B peakiiuy y4acTByeT OJUH
3JIEKTPOH.

8.10.CocTaBbTe TaqbBaHUYECKUU HJIEMEHT, B KOTOPOM IPOTEKAET CaMOIPOU3BOJIBHO
XUMUYECKasi peakuus B.

8.11.0mpenenute crangaptHoe 3HayeHue JJ]C rampBaHMYECKOro 3jneMeHTa. B xoropom
MpOTEKAeT XUMHUUecKas peakuuss B, npu temneparype 298 K Ha OCHOBaHMM CTaHJApTHBIX
3JIEKTPOIHBIX MTOTEHI[MAJIOB U3 CIPAaBOYHHUKA.

8.12. Onpenenute E%npu Temneparypax 288 u 308 K na ocHoBanuu 3Ha4uenus £° mpu 298
ED

K 1 BenmuunHbI [ j , IPMHSB 4TO B yKa3aHHOM MHTEpBalle TeMreparyp 3asucumocts E0 =f(T)
P

JMHENHA.

8.13. Ompenenure AG! (k) peakuuu B, mpoTekarolell B ralbBAHUYECKOM 3JIEMEHTE
npu temneparypax 288 K.

8.14. Ompenemute AS? (Jx/K) mnst peakumm B, mpoTekaromel B TalbBaHUYECKOM
31eMeHTe npu TeMreparypax 288 K.

8.15. Ompenenute TermoBoit abdexkr AH? (k/x) peakuuu B, uporekaromei B

raJIbBAaHMYECKOM 3JIEMEHTE NpH Temieparypax 288 K.

8.16. OnpenenuTe KOHCTAHTY PAaBHOBECHS XUMUYECKON peakiuu B, npu temneparype 288
K.

Bapuant lNanbBaHnueckuii 3eMeHT A M, me,
mous/kr H2O moub/kr H2O

1 Zn|ZnSO4||[KCIAQC l(xp),Ag 0,005 0,2

2 Pt,H2|H2SO4||KCIIHG2Ch(«p),Hg 0,005 0,2

3 Cu|CuClz[|CdSO4|Hg2SO4(xp),HY 0,005 0,2

OE° 4
BapuanTt Xumuueckas peakinus B ( o j - 10%, B/K
P

1 Pb + 2Agl = Pbl> + 2Ag -1,38

2 Hz + Hg2SO4 = H2SO4 + 2 Hg — 6,50

3 Nals + Na2S=3Nal + S + 6,59

3aoanue Ne 9. Inekmpuyeckan nposoOUMOCHIb PACMEOPOE CAADBIX IJIEKMPOSIUNOE

9.1. Onpenenute yAeIbHYIO 3JIEKTPUYECKYIO MPOBOJUMOCTH PacTBOpa SJEKTpoIuTa A,
HCIIOJIB3Y4 YIIEbHOE COIPOTUBIIEHHUE PACTBOPA .

9.2. OnpenenuTe MOJSIPHYIO JIEKTPUYECKYI0 TPOBOAUMOCTD PAcTBOpA 3JIEKTpoinTa A.

9.3. Ha ocHOBaHUU CIIPAaBOYHBIX JIAHHBIX MPOBOAUMOCTHU OTIEIbHBIX MOHOB BBHIYMCIIUTE
IPEEIbHYI0 MOJIIPHYIO 3JIEKTPUYECKYIO IPOBOIUMOCTb 33 JaHHOTO 3JIEKTPOJINTA.

9.4. Paccuuraiite crenenb aucconnanuu (%) U KOHCTAHTY JUCCOLMAINY IEKTpoauTa A
npH KoHIleHTpauuu C Ha OCHOBaHUU JaHHBIX 3JIEKTPUUECKONH TPOBOIUMOCTH.

9.5. Onpenenute KOHIEHTPAIMI0 MOHOB BOJOPOJA B PAaCTBOPE 3JEKTpoJiMTa A TpHU
KkoHIeHTpauuu C, UCHOJb3ysd 3HAYEHUE CTENEHM JUCCOoLMaluu, noinydyeHHoe B n. 8.4. u pH
pacTBopa.



9.6. N3o0pa3uTe CXeMaTHYECKH M OOBSCHUTE 3aBUCHUMOCTH YACIBHON JJICKTPUUYECKOM
MPOBOJIMMOCTH OT KOHIICHTPAILIMH CIa00TO U CHIIBHOTO JIEKTPOJIUTA.

9.7. N300pa3zuTte cXeMaTH4eCKH U OOBSICHUTE 3aBHCHUMOCTb MOJISIPHOM DJIEKTPHYECKON
MPOBOJIMMOCTH OT KOHIIEHTPALMH CJIa00TO U CHIIBHOTO JIEKTPOJIUTA.

BapuanT Onexrponut A C-103, Mosb/1 p-102, OmM
1 HCOOH 1,39 0,569
2 u-C3H;COOH 1,04 2,278
3 HCOOH 1,11 0,655

Tema 5 — MeToabl M3yUYeHUsI CTPOEHUSI MOJIEKYJI, OCHOBAHHBbIE HA 3JIeKTPU4Ye CKUX
CBOMCTBAX

3aoanue Ne 10. Inekmpuueckue ceoiicmea moaeKyn

Paccunrtath AMMOIBHBIA MOMEHT U 3(PPEKTUBHBIA paanyc MOJEKYIbl A Ha OCHOBAaHHU
AKCIEPUMEHTAIIBHBIX 3HAYEHUI MOJISIPHOM IMOJISAPU3YEMOCTH IIpH 3aaHHoM Temneparype 7. [Ipu
pacyere mnpeHeOpeub BEIMYMHOW AaTOMHOM COCTAaBISIOIEH MOJISIPU3YEMOCTH, MOJISPHYIO
pedpakInio BEIYUCIUTD MO MPABUITY A TUTHBHOCTH.

Bapuant Mornekyna A T,K Pm-108, Mm3/Mob
1 NHs 473 35.21
2 H20 573 40.5
3 HCI 260 33.57

Tema 6 — OnTHyeckHe MeTOABI H3yYeHHUS CTPOCHHUS BElECTBA
3aoanue Ne 11. Bpawamenvnvie cnekmpuvl 08yXamomHvIX MOIAEKY

3.1. HamuummTe KBaHTOBO-MEXaHMUYECKOE YpaBHEHHE [UIi  pacyera DJHEpruu
BpAIATEIFHOTO JABMKEHHUS IBYXaTOMHON MOJIEKYIIBI KaK JKECTKOTO POTaTopa.

3.2. BsiBenuTe ypaBHEHHUE Ul pacueTa W3MEHEHUs SHEPIHM BpallCHUs JByXaTOMHOMH
MOJIEKYJbI KaK >KECTKOTO pOTaTropa Mpu MNepexo]ie ee Ha coceqHUH, 0ojiee BBICOKMM KBAaHTOBBIN
YPOBEHb.

3.3. BsiBenuTe ypaBHEHHME 3aBUCHMOCTH BOJIHOBOTO YHMCJA BpalATEIbHBIX JIMHUH B
CIIEKTpE MOTIOLICHUS JBYXaTOMHON MOJIEKYJIbI OT BPAIlATEIbHOTO KBAHTOBOTO YHCIIA.

3.4. BsiBemuTe ypaBHEHHE JUIS pacyeTa pa3HOCTH BOJHOBBIX YHCE COCETHUX JIMHHUHA BO
BpAlATEIbHOM CIIEKTPE MOIVIOIIEHUS IBYXaTOMHOW MOJIEKYIIbI.

3.5.  PaccuuraiiTe BpalATEIbHYIO MOCTOSHHYIO (B cM™L 1 M) IByXaTOMHOM MOJIEKYJIBI
A 110 BOJTHOBBIM YHCJIaM JIBYX COCEIHHUX JMHUM B JJTMHHOBOJHOBOM MH(paKpacHOW 00JacTu
BpAIATENILHOTO CIEKTPa MOMIOMEHUS MOJIeKy/b! (cM.Tabm.3.1) .

3.6. Ompenenure SHEPTUIO BpallleHUsT MOJIEKYJIbl A Ha TMEpBbIX MATH KBAaHTOBBIX
BpalaTeabHbIX YPOBHSAX (J[XK).

3.7. BbluepTHTE CXeMAaTHYECKH SHEPreTUYECKUE YPOBHHU BPAILATEIBHOTO JIBHIKEHUS
JIByXaTOMHOM MOJIEKYJIbI KaK KECTKOTO pOTaTopa.

3.8.  HanecuTe myHKTHPOM Ha 3Ty CXeMy BpallaTeJIbHbIC KBAHTOBBIC YPOBHU MOJICKYJIbI,
He SIBJIAIOLICHCS )KECTKUM POTAaTOPOM.

3.9. BsiBenuTe ypaBHEHHE JUIS BBIYMCICHHUS] PAaBHOBECHOTO MEXbSAAEPHOTO PACCTOSHHS
Ha OCHOBAHMM PA3HOCTU BOJHOBBIX YHMCENl COCEIHMX JIMHUI BO BpalATEIbHOM CIIEKTpe
HOTJIOLICHUSI.

3.10. Ompenennute MOMEHT HHEPIIUU JBYXaTOMHOM MOJIEKYIbI A.

3.11. PaccuuTaiiTe mpuBEACHHYIO MACCy MOJICKYIbI A.



3.12. BelunciuTe paBHOBECHOE MeXbsiepHoe paccTosiHue () MoJiekyisl A. ComocTaBbTe
MOJIy4eHHOE 3HaYeHHE CO CIIPABOYHBIMU JTAaHHBIMU.

3.13. OrtHecute HaOMIOZaeMble JIMHUM BO BPALIATEIBHOM CIHEKTpE MOJEKyIsl A K
BpallATENIbHBIM I1EPEX0aM.

3.14. PaccuuTaiiTe BOJHOBBIE Y CIIA CIIEKTPATIBHBIX TMHH, CBSI3aHHBIX C BPALIATEIbHBIMU
nepexogamu 0—1, 1 -2 u 2—3 mig monexynast A.

3.15. BpruucnauTe npuBeACHHYIO MacCy U30TOMO3aMEIICHHONW MOJICKY/Ibl B.

3.16. PaccuuTaiiTe BOJHOBBIE YHCIIA CIIEKTPATIBHBIX TMHH, CBA3aHHBIX C BpallATEIbHBIMU
nepexogamu 0—1, 1 -2 u 2—3 ansa monexynsl B. MexbsiiepHble pacCcTOsHUS B MOJIeKynax A u
B cunTare paBHBIMHU.

3.17. Omnpenenure BEIMYNHY U HAIIPABJICHUE U30TOITHOTO CABUTA JIMHUU MOIJIOMICHUS BO
BpalATEIbHBIX CHEKTpax MoJiekyl A u B, eciau 3Ty JIMHUU COOTBETCTBYIOT MEPEX0/IaM MEXIY
Bpam@TelbHBIMU YpoBHsIMU 0—1, 1 52 n2—3.

3.18. Hapucyiite cxeMaTH4eCKd BpalATEIbHBINA CIEKTP TMOIJIOMICHHUS JIBYXaTOMHOMN
Mosekynbl A. HaHecuTe Ha 3TOT e CIEKTp JIMHUHU, COOTBETCTBYIOIME BpallaTeIbHBIM
nepexojam st MoJeKynsl B.

3.19. OObsAcHMTE TPUYMHY HEMOHOTOHHOTO W3MEHEHUS HWHTEHCUBHOCTH JMHHI
MOTJIOIICHUS 110 MEPEe YBETUYEHUS SHEPTUH BPAILEHUS MOJIEKYIIbI.

Bapuant Mounekyna A v-1072,1 * Monekyna B

1 LiH 60.12 75.15 Li’H

2 BCI 4.104 5.472 B3CI

3 BeH 103.15 123.78 Be?H
3aoanue 12. KonebamenvHvie cneKkmpovl 08YXamoMHbIX MOIEKYTl
4.1 HanmunmTe  KBAaHTOBO-MEXaHWYECKOE  YpaBHEHHE Il  pacyera  DHEpruu

K0JIe0aTeNbHOTO JBUKEHUSI IBYXaTOMHON MOJIEKYJIbI KaK TApPMOHUYECKOTO OCLMIIISATOPA.

4.2 Hanmunmre  KBAaHTOBO-MEXaHHWYECKOE  YpaBHEHHE  JJIsl  pacyera  DHEpruu
K0J1e0aTeIbHOrO JIBM)KEHUS ABYXaTOMHOI MOJIEKYJIbl aHTAPMOHHUYECKOTO OCHMIIIATOPA.

4.3 Beraucnute mo onpenesieHHbIM H3MK -criekrpa moriomeHus TByXaTOMHOW MOJICKYITBI
A ocuoBHOMY TOHY (V,), mepBoMy o0epToHy (¥,) wiu BTOpoMmy obeprony (v,) (Tabm. 4)

BOJIHOBOE YHCJIO COOCTBEHHBIX KOJIeOaHMI o, , KOSCI)(l)I/IHI/ICHT AHTAPMOHHUYHOCTHU X, H

AQHTAPMOHHYHOCTh @, X, .

4.4 BpluncauTe BOJTHOBOE YHWCIO TpomyiieHHOW JuHUKM B HK-crekrpe mormomeHus
JABYXaTOMHOU MONeKyinsl A (V,, v, HIH V,) .

45 Omnpenenute 3HEPTUIO0 KOJIEOATEIBHOTO JIBMIKCHUS MOJICKYJIBI A Ha HYJICBOM
KoJie0aTeIbHOM KBaHTOBOM ypoBHe Eo (JIk), ucCmonb3ys BOJIHOBOE YHCIO COOCTBEHHBIX
KoJIeOaHUHl @, U aHTAPMOHUYHOCTb @, X,(cM. 11.4.3)

4.6 BeBeguTe ypaBHEHHE U pacdyeTa MaKCHMAJBbHOTO KOJeOaTeThHOTO KBAaHTOBOTO
quca.

4.7 Ompenenute MaKCUMaIbHOE KOJIEOATEIHbHOE KBAHTOBOE YHCIIO U, I MOJEKYJIbl A.

4.8 Ompenenure YHEPTHIO KOJICOATEITHHOTO JBHKEHHS Emax([[kX) Ha MakcumallbHOM
KoJIe0aTeIbHOM KBaHTOBOM YPOBHE.

4.9 Omnpenenute 3Hepruto auccounanuu Do monexkynst A (k>/Moib).

4.10 Beruepture rpaduk 3aBucumoctu E_ . = f(v), BeiOpaB 2-3 3HaueHUs KBAaHTOBOTO

4uclla U U PAacCUUTaB 3Ha4eHHUs Exon B MHTEPBaAe 0T 0 10 U, .

411 Ykaxure Ha Tpaduke DSHEPIrUI0 KojeOaTeIbHOrO JBHIXKEHUS HA MAKCHUMAaJIbHOM
KoJIebaTenbHOM KBaHTOBOM YpoBHEEmax ([1) u sHepruto nuccounanuu Do .

4.12 BeluHCINTE CUIOBYIO TIOCTOSIHHYIO XMMHUYECKOU CBSI3U K, ABYXaTOMHO# MoJieKyibl A.



4.13 BerunuciuTe  BOJHOBOE YHCIIO COOCTBEHHBIX KOJIEOAHMH  M30TOMO3aMENICHHOM
MoJeKynbl B.
4.14 Onpenenute BEIMUYUHY U HAIIPaBJIEHUE U30TOIIHOIO C/IBUTA.
Bapuant Monexyna A | v,-102, Mt | §.10%, Mt | 7,.102, M | Monekyna B
1 HI 2230 4380 - 2HI
2 HF 3962 - 11344 SHF
3 HCI 2885 - 8339 2HCI

Tema 7— XumMnueckass KHHETHKA M KaTaJIn3

3aoanua Ne 14 u 15. Onpedenenue nopaoka u KOHCMAHMbL CKOPOCHU XUMUYECKOUL

peakuuu u memnepamypuoﬁ 3asucumocmu CKopocmu XUMUYECKOU peakuuu

10.1. Tloctpoiite rpaduku 3aBUCUMOCTH KOHIIEHTpanuud C UCXOJHOTO BEILECTBA OT
BpeMeHH t st peakiuu B, 3amanHoil B Tabnuie, B koopauHarax nC = f(t)u 1/C = f(t). [To Buy
rpaduka onpenenuTe NOpsa0K Peakiuu.

10.2. PaccunTaiiTe KOHCTaHTY CKOPOCTH peakuuu B.

10.3. Bpruncnute KOHI[EHTPALMIO UCXOJHOTO BEIIECTBA U MPOAYKTOB peakuuu B uepes
200 c oT Hayana peakuuH.

10.4. Paccunraiite Bpems, 3a kotopoe npopearupyet 10% ucxoqHoro BeuecTaa.

10.5. Onpenenute nepuoj MoaynpeBpalieHus peakuuu B.

BapuanT 1. Peaknms B: 2NO2=2NO + 02T =631 K

t,c C-103, Mmomb/n
0 1,0000

60 0,8308

120 0,7108

150 0,6632

180 0,6212

300 0,4954

Bapuant 2. Peaknus B: 2F20=2F2 + O2T =543 K

t-10°3,¢ C-10° mons/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. Peaknus B: 2N20=2N2+ 02T =938 K
t,c C, Moab/1
0 0,154
30 0,145
60 0,137




120 0,122

240 0,097

300 0,086

10.6. Onpenenure SHEPIUIO aKTUBALUM XMMHUYECKOM peakuuu B, ucronb3ys 3HAYEHUS
KOHCTaHTBI CKOpOCTH peakiinu Kiu Kompu aByx 3HadeHusix Temmneparypbl Tiu 1.

10.7. 3anunmrte ypaBHeHuUe AppeHuyca. Ornpenenute MNpeadKCIOHEHIIUATbHBIA
MHO>KUTEJb B ypaBHEHUH AppeHuyca.

10.8. OnpenenuTe KOHCTAHTY CKOPOCTH XUMUUYECKOW peakuuu B npu temneparype 73.

10.9. Onpenenute TemnepatypHblii koadduuuent Bant-T'odda y 1is ckopoctu peakuuu
B B untepBane remneparyp T1u 7>.

10.10. Hcrmonb3ys TtemmnepaTypHbIH KO3(PPHUIIMEHT 7Y, ONpeleauTe, BO CKOJIBKO pa3
U3MEHUTCS CKOPOCTh PEAKIUH, €CIIU TeMuepaTrypy 71yBeIudyuTh Ha Benuuuny AT

BapI/IaHT T1, K kl Tz,K k2 T3,K AT, K
1 656 7,700 1/(MoTIB-C) 592 0,844 11/(MOTIB-C) 667 25
2 523 1,45-102 n1/(mMonb-c) 570 0,324 n/(Mmonb-c) 590 25
3 813 1,702:105 ¢ 1 783 4,635.106 ¢! 77 15

3.2. KonTposbHble Bonpochl mo kypey '®usnyeckasi xumus' K 3k3aMmeHy (S u 6
ceMecTp)

Tembl 1 1 2 - Xumudeckasi TepMOAMHAMUKA U XMMH4YeCKOe PABHOBeCHe

1. ®yuxkumm npouecca U QyHKIMH COCTOSHUSA. BHYTpeHHSsI sHeprus, TerioTa, paboTa,
3aKOHBI TEPMOJIMHAMHUKH.

2. PabGota pacnmpeHHs HICABHOTO Taza B M30TCPMHUYCCKOM, H300apHOM H H300apHO-

M30TEPMUUYECKOM IIPOLECCAX.

TernoTa mpoIEeCCcoOB MPH MOCTOSIHHOM 00bEME U JABJICHUH.

[lepBolii 3ak0oH TepMoauHaMuku. Pacuer tenoBsix a¢ddexros. 3akon ['ecca.

5. TennoTsel 00pa30BaHUs U TEIJIOTHI CTOPAaHUs BEIIECTB. VX MCHOIb30BaHUE AJIS PACUETOB
TETUIOBBIX 3((HEKTOB XUMUYECKUX PEAKIIHH.

6. Omnpenenenue TtermnoeMkocTd. McTUHHas W CpeaHsid TEIJIOEMKOCTb. 3aBUCHUMOCTb
TEIMJIOEMKOCTHU OT TeMIlepaTypbl (MHTEPIOIALUOHHBIEC YPABHEHMUS).

7. 3aBUCHMOCTH TEIJIOBOTO 3(eKkra XMMHUYECKUX pEeaKluil OT TeMIepaTyphl. YpaBHEHHUE
Kupxroda.

8. HuterpupoBanue ypaBHeHus Kupxroga. CocraBieHue ypaBHEHUs Ui pacyera
TEnI0BOr0 d(hekTa XMMHIECKOW PEakiuy IPH 33JaHHOU TeMIiepaType.

9. TepmoanHaMuyecku oOpaTUMbIE M HeOOpaTUMbIe Mpolecchl. PaboTa TepMoIuHaMIYECKH
o0paTuMoro mporecca.

10. DHTponus. MaremaTrdeckue BeIpakeHus || 3akoHa TepMOTMHAMUKH [UTT 00PAaTUMBIX H
HEOOpaTUMBIX IIPOLIECCOB.

11. i3mMeHeHue SHTPONUHU B U30JIMPOBAHHOM CHCTEME KaK KpUTEpUI HalpaBieHH poliecca
U COCTOSIHUS paBHOBECHSI.

12. Vi3mMeHeHue SHTPONUU NIPU HArpeBaHUU, PACUIMPEHNH, CMEIIEHUH UJCaIbHbIX Ia30B MPU
($a30BBIX MEpexoIax.

13. IMocrynar [lnanka. Pacuer abCcoOTHOM SHTPOIHH.

14. VI3mMeHeHue SHTPONMU B XUMUYECKUX peakiusx. CocTaBieHHnEe ypaBHEHUS /sl pacueTa
W3MEHEHUS SHTPOITUY XUMHUYECKOW pEeaKI[My MPU 3aJaHHON TeMIiepaType.

~w
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MakcumainpHas ¥ MakcuMalbHas IMosie3Has padorta. TepMoaMHAMUUeCKue MOTEHIUAIbI
KaK Mepa paboTOCIOCOOHOCTH CHCTEMBI.

TepmoauHaMuyeCcKUe MOTEHIUABl KAK KPUTEPUM HaIlpaBJIEHUs IPOLecca U COCTOSHUS
PaBHOBECHSI B 3aKPBITHIX CHCTEMaX.

Ouneprus ['enpmronbia (M30XOpHO-HU30TEPMUUECKHI MOTeHIMan) U »Heprus [ 'n60ca
(1306apHO-U30TEpMUYUECKU i TOTeHIIH AN ). CBOOOIHAS U CBS3aHHAS YHEPTHUSL.
3aBucuMOCTh dHepruu ['mO606ca OT TeMrepaTypsl U T1aBJICHUS.

VYpaBuenue ['enpmronsia-I'uodoea.

3aBucuMocTh dHepruu [mb0ca oT coctaBa cucrteMbl. XHUMHUYECKUW TMOTEHIUAT
KOMIIOHEHTa CUCTEMBI.

XUMHYECKHH MOTEHIIHA UACATBHOTO M PeaJbHOro ra3oB. @YruTUBHOCTb, KOI(DULIIEHT
(GYyruTUBHOCTH; AKTUBHOCTb, KO3(QPULMEHT AaKTUBHOCTU peabHOro rasza. Meromabl
HaX0X/1eHUs KOY(PPUIIMEHTOB (YyTMTUBHOCTH U aKTHBHOCTH.

BeiBox ypaBHEHUsI "M30TEpMBbl XUMUYECKON peakiun'.

TepmoauHaMuyecKue U MpakTHYeCKue KOHCTAaHThl paBHOBeCHS. CBsI3b MEX/ly HUMH.
PaBHOBecMe B TeTEpOreHHBIX XUMHUUYECKUX peakuusx. KOHCTaHTBl paBHOBeCHs
IeTEPOrCHHBIX PEAKLIHH.

3aBHCHMOCTh KOHCTaHTBI PAaBHOBECHS OT TemIleparypbl. BeIBoq W aHamM3 ypaBHEHUS
n300apbl XUMHUYECKOH peakiuu B TuddepeHnaIbHoi Gopme.

WuterpanpHas ¢opma ypaBHEHUsT H300aphl XuMmMudeckod peakuuu. CocTaBieHue
YpaBHEHMS Ul pacyeTa KOHCTAaHThl PABHOBECU S XUMHYECKON PEaKLMH OT TEMIIEPATYPHI.
Tennosas TeopeMa HepHcTa u ciencTBus U3 Hee.

Tema 3 — da30Bble pPABHOBECHS M PACTBOPbI HEJIEKTPOJIUTOB

[lpaBuno a3 I'mb66ca. Ilomstue "¢aza", 'cocraBistomee BemecTBa", "ducio
KOMITOHEHTOB", "TepMOIMHAMUYECKHE CTENIEHU CBOOOIbI".

YcnoBre TepMOANHAMUYECKOTO paBHOBECHS MEX Y (ha3zamu.

BeiBoj, ananu3 u unterpupoBanue ypasuenus Knaysuyca-Kinaneitpona.

JlmarpaMMbl COCTOSHUS OJTHOKOMITOHEHTHBIX cucTeM. VX pa3bop ¢ momolipio mpaBuia
¢a3 I'nb6ca.

WneanbHble U HEUJeAIbHbIE pacTBOPHI. 3akoH Payus.

[IpenenbHO pa30aBiICHHBIE, aTepPMABHEIE, PETYISIPHBIC PACTBOPEI.

[TapumansHBIE MOJIEHBIC BEIMYUHBI. YpaBHeHHs [ n60ca-/[rorema.

XUMUYECKUI OTEHIINAJI KOMIIOHEHTA B UJCAJIbHOM U HEUJIEAIbHOM PacTBOpax.
Beruncnenus akTUBHOCTH PaCTBOPUTEIS 1O TOHUKEHUO IBJIEHUSI I1apa HaJl paCTBOPOM
Beruncnenue akTMBHOCTH PAcTBOPUTENSI MO MOHMXKEHUIO TEeMIIepaTypbl 3aMep3aHus
pacTBopa.

Beruncnenue akTHBHOCTH PACTBOPUTENIS IO OCMOTHYECKOMY JTaBJICHUIO pacTBOPA.
KosuratuBHbIE CBOMCTBA pACTBOPOB U UX IPAKTUYECKOE UCIIOIb30BAHUE.
PacTBOpUMOCTB ra3oB B *KHAKOCTH. 3aBUCUMOCTh PACTBOPUMOCTH OT TEMIIEPATYPBHI.
PacTBOprMOCTB Ta30B B JKUJIKOCTH. 3aBUCUMOCTb PACTBOPUMOCTH OT JIaBJICHUA U 100aBKU
anekrponuTa. YpasHeHue CeueHoBa.

HeorpanuyeHHo pacTBOpUMBIE APYT B Apyre KUJIKOCTU. Bbluncienue qaBiaeHus i cocTaBa
mapa HaJ uaeabHbIMU pacTBopaMu. [lepBriii 3akon ['m606ca-Konopanosa.

Juarpammbr "oOmee maBieHue-coctaB', 'remmeparypa KulleHHS - cocTaB",''cocTaB
pacTBOpa -cocTaB napa' Jyisi uJeaTbHBIX PACTBOPOB.

da3oBas nuarpamMma paBHOBECHUS KUIKOCTh — nap. [IpaBuiio poiyara.

Bunpl meperonku: nHTerpanbHas, nuddepeHnnanbaas, GpakiuoHHas, PeKTH QUK.
AzeoTpornHble pacTBOpHI. JlnarpamMmbl paBHOBECHS KUJIKOCTh — Map Ui a3€0TPOITHBIX
pacTBopoB. PekTudukanus a3eoTpoONHbIX PACTBOPOB.

OrpannueHHas B3auMHas pacTBOPUMOCTb >KHUJKOCTEH. BnusHue temmneparypsl Ha
pPacTBOPUMOCTb.
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. laBieHre W CcOCTaB HACBIIIEHHOTO Mapa B CHCTEMax C OIrPaHMYEHHOW B3aMMHOMN
pactBOopuMOCThIO. [lnarpammbl "oOmiee paBieHue cocraB", "Temmeparypa KUIIEHUS -
cocraB", 'cocTaB pacTBOpa — COCTaB mapa'" Jyisi CUCTEM C OTPaHUYECHHOW B3aUMHOU
PacTBOPUMOCTBIO KU IKOCTEH.

JlaBneHue n cocTas mapa HaJl CMEChIO0 B3aHMHO-HEPACTBOPUMBIX >kHUAKOCTeN. [leperonka
C BOJSIHBIM I1apOM.

PacTBOpUMOCTH TBEpABIX BEHIECTB B XKUIKOCTU. neanbHas pacTBOPUMOCTb. YpaBHEHHUE
[MIpenepa.

JlnarpaMMbl TJIaBKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM C IOJIHOH PAacTBOPHUMOCTHIO B
KHUJKOM U MOJTHOM HEpacTBOPUMOCTHIO B TBEPAOM COCTOSIHUH. KpuBbIe OXITaXAeHHUSL.
JlnarpaMMbl IIJIaBKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM C IIOJIHOH DPAacTBOPHUMOCTBIO B
KHUJKOM U TBEPJIOM COCTOSIHUU. BUibI TBEpbIX PaCTBOPOB.

JuarpaMMbl COCTOSIHUSI JIBYXKOMIIOHEHTHBIX CHUCTEM C IOJIHOH PAacTBOPHUMOCTHIO B
JKUJIKOM ¥ OTPaHMYEHHON paCTBOPHUMOCTBIO B TBEPJIOM COCTOSIHUU. KpHUBBIE OXJIaKICHUS.
JuarpaMMbl TJIaBKOCTH  JIBYXKOMIIOHEHTHBIX CHCTEM, OOpasyloIMX XUMHYECKUE
COEMHEHMS, MJIaBsIMecs 0e3 pa3IokKeHHs U ¢ Pa3I0KEHHUEM.

JlnarpaMMbl  COCTOSIHHUSI TPOMHBIX JKMAKMX CHUCTEM C OIPAHUYECHHON B3aWMMHOU
PacTBOPUMOCTHIO

Pacnipenenenrie pacTBOPEHHOTO BeLECTBA MEXIy JBYMS OJKUIKMMHU  (a3zamH.
OKcTparupoBaHue.

JuarpamMMbl IIaBKOCTH TPEXKOMIOHEHTHBIX CUCTEM.

Tema 4 - 3J10KTPOXI/IMI/I‘leCKHe CUCTEMBbI

KosuratuBHbIE CBOICTBA paCTBOPOB 3JIEKTPOJUTOB. MI30TOHMYECKUNT U OCMOTHYECKUN
K03 (ppUIIHEHT.

CtpoeHue pacTBOPOB CHJIBHBIX 3JEKTPOIUTOB. OCHOBBI 3JEKTPOCTATUUYECKOW TEOPUH
PacTBOPOB CHUJIBHBIX JIEKTPOJIUTOB Jlebas nu XroKkes.

VYpaBHeHue il pacuera cpeAHUX HOHHBIX Kod(pduumentoB axruBHoctu (I, 1l u Il
npuOamxeHus Teopun Jledas u Xrokkems).

PaBHOBecue B pacTBOpax dJIEKTPOJIUTOB. TepMOOMHAMMYECKHE U IIPAKTHYECKUE
KOHCTAHTbI HOHHBIX PABHOBECHII.

DJIEKTPOXUMHUYECKHIT NOTEeHLIMal. BO3HMKHOBEHME CKayka IIOTEHIMajda U JBOMHOIO
AJIEKTPUYECKOTO CJIOS HA TPAHUIIE pasziena METAII — PaCTBOP JIEKTPOJIATA.

BopoponHas nikaia 371€KTpOJHbBIX MOTEHIIMAJIOB.

VpaBuenue HepHcra g paBHOBeCHOro noteHuuana. CTaHAAPTHBIM 3JIEKTPOAHBIN
IOTEHIMAJ.

Onekrponsl | poma. Ilpumepsl. Dnekrpoanbie peakmuu. PacueT paBHOBECHBIX
MOTEHIINAJIOB.
Onexrpoabl |l poma. Ilpumepsl. Onekrpoanbie peakuuu. Pacuer paBHOBECHBIX
MOTEHIUAJIOB.
OKUCIIUTENBHO-BOCCTAHOBUTENIbHBIE ANEKTPOAbl. [IpuMepbl. DNEKTpOJHBIE PEaKIUU.

PacueT paBHOBECHBIX MOTEHITUAIOB.

HNonooO6meHHBIE 31eKTpoabl. CTEKISHHBIN 3JICKTPO/I.

KonnentpannonHsle raapBanndeckue anemenTsl. Pacuer 9 1C

XuMHuUdecKne rabBaHndeckue 3nmemMeHTol. Pacaer D /[C.

['anpBaHWueckue 2JIEMEHTBI C TepeHocoM W 0e3 mepeHoca. lcmomb3oBaHue
raJbBaHUUYECKUX JJIEMEHTOB 0€3 TepeHoca s SKCIEePUMEHTAIBHOTO OMPEISICHUS
CpPEIHUX MOHHBIX aKTHBHOCTEH.

Hcnonp3oBanue  CTaHAAPTHBIX  IOTEHIIMAJIOB Ui OMpPENCICHUS  HaIlpaBJICHUS
OKHCJIUTEIBHO-BOCCTAaHOBUTEIBHBIX PEAKIIHH.

Hcnonp3oBanue  CTaHAAPTHBIX TOTEHIIMAJIOB I OMPEICIICHHS  HampaBJCHUS
AIEKTPOXUMUUECKUX PEaKIUil.
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OmnpenerieHrne TEPMOIMHAMUYECKHX IMapaMeTpoB xuMuueckux peakuuii (AH, AS, AG),
UIYLIX B raJbBAHUUYECKOM HJIEMEHTE.

OHOpa30BbIE XMMUYECKUE UCTOUYHUKHU TOKA.

MHoropa3oBble XMMUUECKIE UCTOUHHKH TOKa (AKKYMYJISTOPBI).

VnensHas, MoJiApHass MNPOBOAUMOCTb. CBS3b DIJIEKTPUUYECKOW IPOBOJUMOCTH C
IIOABHXXHOCTAMU HOHOB.

3aBUCHUMOCTb JIEKTPHUUECKON MPOBOJIMMOCTH OT TEMIIEPATyphl, TPUPOIbI ANEKTPOIUTA U
pacTBOpUTENSL.

3aBUCHMOCTb YACTBHON AIIEKTPOITPOBOTHOCTH OT KOHIICHTPAITNH IS c71a00T0 M CHIIEHOTO
AJEKTPOIUTOB.

3aBHCHMOCTD MOJISIpHOﬁ MNpOBOAUMOCTHU CHJIBHBIX JJICKTPOJIUTOB OT KOHLCHTPALIWHU.
OcHoBHbI€ N0J0XKeHUs Teopuu Jledast- Xrokkens-On3arepa.

[IpakTryeckoe MCHOJIB30BaHUE U3MEPEHUM AIEKTPUUECKOH MTPOBOIUMOCTH.

UYucna nepeHoca, X MCIOJIb30BAHUE Ul ONPEACIICHUS 3JIEKTPUUYECKON MPOBOANMOCTU
OTACIBHBIX NOHOB.

Tema S — MeToabl U3y4YeHUs] CTPOEHUSI MOJIEKYJI, OCHOBAHHbIE HA 3JIeKTPHYECKHUX
CBOMCTBAX

Jlonstprsanust NOIAPHBIX U HENOJSIPHBIX MOJIEKYJ B IIOCTOSSHHOM M IIEPEMEHHOM
JIEKTpUYECKUX NoJsX. Pedpakius.

VYpaBuenus Jlebas, Knaysnyca Mocortu u Jlopenu-JlopeHtua.

Omnpenenenue qUNOIBHOIO MOMEHTA U TIOJIIPU3EMOCTH MOJIEKYIL.

Hcnonp3oBaHUE IIEKTPUYECKUX CBOMCTB MOJIEKY/ AJIS ONIPEAETICHUS MOJIEKY] U COCTaBa
pacTBOpa.

Tema 6 — OnTu4yecKkue MeTOAbI U3yYeHUSI CTPOEHHUS BeleCcTBA

OOmast XapakTepuCTHKa MOJIEKYJISPHBIX CIIEKTPOB.

Bpamarensupie  cnekrpsl.  OmpenesneHue MOMEHTa HMHEPIUM W PaBHOBECHOIO
MEXBSIICPHOTO PACCTOSHUS JJIsl IBYXBAJCHTHBIX U JIMHEHHBIX MHOTOATOMHBIX MOJIEKYJI
U3 CTIIEKTPAIBHBIX JTaHHBIX.

OHeprusi KoyieOaTeNbHOrO JIBM)KEHUS JBYXaTOMHOM MOJEKylbl B INPUOIMKEHUU
rapMOHHYECKOTO M aHTAPMOHHMYECKOTO OCIUIUIATOPA.

OnpeneneHue CcOOCTBEHHOW YacTOThl M Kod(dUIIMEHTa aHTapMOHUYHOCTH U3
K0J1€0aTeIbHOIO CIEKTPa MOMJIOLICHUS.

Omnpenenenue 3HEPIUU CBSI3U U3 KOJICOATEIBHOIO CIIEKTPA MO IVIOMIECHUSI.

Yuciio 1 THIBI HOPMAJIBHBIX KOJICOAaHUH MHOTOATOMHBIX MOJICKYJ. XapaKTepHUCTUYECCKH €
YaCTOTHI.

BpamarensHo-kone0aTenbHbIe CIEKTPHI MOTIOMICHUS ABYXaTOMHBIX MoJiekyn P-, R- u Q-
BETBHU, UX IPOUCXOXKICHUE.

DneKTpOHHO-KoJIe0aTeIbHO-BpalaTenbHble cekrpsl. [Ipunnun dpanka-KonoHa.
OmnpeneneHue SHEPrUU JUCCOLMAIUU U3 3JIEKTPOHHO-KOJIEOAaTEIbHO-BPAIATEIbHBIX
CIIEKTPOB.

Crniekrpbl KOMOMHAIIMOHHOTO paccestHusl, conocrasienue ux ¢ MK -cnekrpamu.

Tema 5 - XuMHnueckas KHHETHUKA U KaTaJIU3

CKOpoCTh peakuuM s TOMOTEHHOM M TreTeporeHHoil peakuuu. Kunermueckoe
ypaBHEHHE. MOJIEKYISIPHOCTh U MOPSAIOK TOMOTeHHOW peaknuu. CTaauiiHOe MPOTEKaHNE



peaKuunm.

98. Kunernueckast kpuBasi. MeTobl onpeeaeH s MOpsIKa peaKiu.

99. Peakunu 1, 2 m 3 mnopsnaka. BeipakeHue Uis KOHCTAHTBI CKOPOCTH H II€pHOJa
HOJTyIIPEBPAILEHHUS.

100. CrnoxxHble peakiMH: JBYXCTOPOHHHE (0OpaTUMBbIe) U MapajljieIbHbIe.

101. CnoxHbIe peaKuu: MOCIeI0BATEIbHBIC H COMPSDKEHHBIE.

102. Merox KBa3UCTAllMOHAPHBIX KOHIEHTpaMid. MexaHu3M MOHOMOJEKYJISPH bIX
pEeaKuuu.

103. 3aBUCHMMOCTH CKOPOCTH TOMOTEHHOW XMMHUYECKOM pEaKIUu OT TEeMIEepaTypHl.
YpaBHenue AppeHuyca.

104. Craguu rereporennoro mnporecca. Jugdy3us B razax, *KUAKOCTAX U TBEPAbIX Tenax. 1
u 2 3akoHbl Duka.

105. BnusiHme TemnepaTypbl Ha TeTepOTreHHBIN MpoIecc.

106. BnusHHMe mepeMelmBaHUs Ha PEXUM IeTepOreHHOro Mmpoliecca.

107. Teopusi axTUBHBIX coymapeHuil. (OCHOBHBIE JOMYIICHUS. BbIpaxkeHue s
IPEIPKCIIOHEHIINAIbHOTO MHOKUTENS B ypaBHEHUH AppeHunyca. Ctepuyeckuil (akrop.

108. TlonsATHe aKTHBHPOBAHHOTO KOMILIEKCA. BbIpaxkeHne KOHCTaHThI CKOPOCTH 110 METOY
MIEPEXOTHOTO COCTOSIHHSL.

109. ComnocraBneHue ypaBHEHH TEOPUM AKTHUBHBIX COYJIapeHUN U TEOPUM IEPEXOJHOIO
cocrosiHusA. HemocraTku Teopuid.

110. BnusHMe pacTBOpUTENs Ha CKOPOCTh peakuuid B  pacTBopax. lomo- u
reTepOTUTHYECKUE PEaKIIHH.

111. TereponuTuueckue peakiuu. BrnusHue HMOHHOM CHUJIBI pacTBOpa U 3apsioB
pearupyroinmx 4acTHI] Ha CKOPOCTh IIpolecca.

112. TlepBuUuHBII 1 BTOPUYHBIN cONieBbIE (PPEKTHI.

113. OcoOeHHOCTH IETTHBIX peakiiii. Bo3HUKHOBEHNUE, pa3BUTHE M OOPHIB 1emnell. TenaoBoit
U LIEMTHOW MEXaHU3Mbl BOCILIIAMEHEHMSL.

114. OcobenHocTH MpOTEKaHUSI (POTOXMMHUUYECKUX peakuil. BoipaxkeHue Ui KOHCTAHTHI
ckopoctu (oTOXuMUYECKON peakuuu. [IpuMeps! GOTOXMMUUECKUX pEeaKuid.

115. OOume cBoiicTBa KaTaJM3aTOpOB. ['OMOTEHHBIN U T€TEPOTeHHBIN KaTanu3. BausHue
KaTaJIu3aToOpoOB Ha TMPEIPKCIOHEHLIHMAIbHBIH MHOXXUTEIb M HSHEPIUI0 AKTUBAIMU B
ypaBHEHUU AppeHuyca.

116. T'omorenHbIi KaTanu3. KNCI0THO-OCHOBHOM KaTamus.

117. Ancopbums u rereporeHHbI Katanu3. M3oTepma u wm3o0apa ancopoumu. Craaum
TeTEPOTCHHOTO KaTain3a U BIMSHIE TEMIEpaTyphl. Teopru reTeporeHHOro KaTain3a.
118. Kunetwmka ¢epMEHTATUBHBIX pEaKIWi, KaTadu3 W KAHETHKA peakiui ¢

UMMOOMIIN30BaHHBIMH (epMEHTaAMU

3.3. TeMbI KOHTPOJIBHBIX padoT

3.3.1 KonrpoJsibHasi paboTa mo TepMOAMHAMUKHU:

Jns xumMu4eckon peaxkuuu aA +bB = cC + dD, npotekaromieii mpu TeMmeparype

T wu naBnenun P, omnpenenuTs cocTaB paBHOBECHOM cMecu (BBIXOJ MPOIYKTOB) U
IIPOAHAIU3UPOBATH BIMSAHUE TEMIIEPATYPhl U TaBJICHUS HA BBIXOJ ITPOIYKTOB.

3.3.2 KonTpoJsibHas padoTa mo onTu4eCcKuM MeTOAaM U3y4YeHHsI CTPOCHHUSI BellecTBa:

e lcnonb3ys 3HauYe€HHS] BOJHOBBIX YHCENl JIBYX COCETHUX IMHKOB BO BpalllaTeIbHOM
CIEKTpE IOITIOIEHUS JIBYXaTOMHOW  MOJIEKYNbI, OIPEACIUTb MEXbIIEPHOE
paccTosiHue.

e lcnonb3ys BOJHOBBIE YKCIa HAOIIOJaeMbIX TMKOB (OCHOBHOM TOH, IEPBbI U BTOPOH
00epTOHBI) B K0J€OAaTeIbHOM CIEKTpPE JIBYXaTOMHOW MOJIEKYNbI, OIpPEIeTUTh
COOCTBEHHYIO  4acTOTy KojeOaHMW aTOMOB B MOJEKyle, KOI(PPUIHUEHT
QHTapMOHHUYHOCTH Y SHEPIUIO JUCCOLMALUN MOJIEKYJIBI.



3.3.3 KonrpoJbHas padoTa 0 KHHeTHKH:

I/ICHOJIB3YSI JaHHBICIIO TGKYH_Ief/'I KOHICTpalluX UCXOAHBIX BCIICCTB XUMHUYCCKOHM pCakuuu,
paccuMTaTh KOHCTAHTYy CKOPOCTH JIaHHOM peakiuu, Mepuoj IOJYHpEBpPAleHUs U
KOHIIEHTPALIMIO HCXOJAHOIO BEIECTBA B KOHKPETHBII MOMEHT BPEMEHU.

4. MeToanyeckue MaTepuasbl JJIs onpeaeseHUs] Mpoueayp OUeHUBAHUS 3HAHUIA,
YMeHMii, HaBBIKOB W (WJIHM) ONbITA JAeSATEJbHOCTH, XAPAKTEPU3YIOUMX ITalbl
(opMupoBaHusi KomMneTe HIMIL.

[Ipomexxyrounast arrecTanmusi 1O JOUCIUIUIMHE TPOBOJUTCA B COOTBETCTBUHM C
tpeboBanusimu CTIT CTO CIIGI' TU(TY) 016-2015. KC YKBU,. Iopsimok nmpoBeaeHUs 3a4€TOB U
HK3aMEHOB.



