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1. IlepeyeHpb NIaHUPYEMBbIX pPe3y/IbTATOB 00yUeHHs M0 JMCIUIINHE, COOTHECEHHBIX € MJIAHUPYEeMbIMH pPe3yJIbTaTaAMHU OCBOEHHS

o0pa3oBaTe/IbHOM NPOrPAMMBI.

B pe3ynbraTe 1515 ocBoeHUs1 00pa3oBaTeIbHON MporpaMMbl OakagaBpuara 00y4aroImuics JOHKEH OBIAAETh CISIYIOIUME Pe3ylbTaTaMu

06yquH;1 IO AUCHUIIIINHE:

Ko n naumenoBaunue

KOI[ 1 HAUMCHOBAHUC MHUKATOpA

[Inanupyemblie pe3ynbTaThl 00yUeHUs

KOMIIETCHIINH JOCTUKCHMSI KOMIIETEHIIUU (lecKpUInTOpHIl)
OIIK-1 OIIK-1.7 3HaTh
CrniocoOeH aHanu3upoBaTh U Beinonnenue Gpu3nko-XxuMu4eckux METO/Ibl aHAJIN3a PE3yIbTATOB HKCIIEPUMEHTA
MHTEPIPETUPOBATH PE3YIIbTAThI JKCIIEPUMEHTOB C UX aHAJIIM30M U Ymers
XUMHUYECKHUX IKCIIEPUMEHTOB, UHTEPIIPETALMEN [TOJIyYEHHBIX PE3YyJIbTATOB aHAJIM3UPOBATh U NHTEPIPETUPOBATH PE3YIIbTATHI
HaOIIOACHNH 1 U3MEpEeHUI JKCIIEpPUMEHTA
Baagers

METOJaMH OLIEHKH JOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB
(U3HKO-XMMHUYECKUX U3MEPEHUN

OIIK-2

CrniocobeH NpoBOJUTE C COOIIOACHUEM
HOPM TEXHUKH 0€30I1aCHOCTH
XUMUYECKUH IKCIIEPUMEHT, BKIIIOUYast
CHUHTE3, aHAJIN3, U3YYCHHUE CTPYKTYPHI U
CBOMCTB BELIECTB U MAaTEPHAJIOB,
UCCIIEIOBaHKE MIPOLIECCOB C UX
y4acTHUEM

OIIK-2.6

IIpoBeaeHue FKCIIEpUMEHTA, BKIIFOYAst aHAJIM3,
M3y4YEHUE CTPYKTYPBI U CBOMCTB BELIECTB U
MaTEPHUAJIOB ¢ COOIIOCHHEM HOPM U TeXHUKH
0e30macHOCTH

3HaTh

METOJMKH SKCIIEPUMEHTA 110 MTOJIyYE€HHUIO BEILECTB U
MaTepHalioB U UX aHaIu3a

Ymern

IIPOBOJIUTBH SKCIEPUMEHT 10 U3yYEHHUIO CBOKCTB BEIIECTB U
MaTepHalioB ¢ COOIIOICHUEM TEXHUKU 0€30MacHOCTH
Baanerns

METOAMKAMH IIPOBEIACHUSA DKCIIEPUMEHTA 110 U3YYECHUIO
CBOMCTB BEIIECTB U MATEPUAIIOB

OIIK-4

CrniocoGeH miiaHupoBaTh paboThI
XMUMHUYECKOH HANPaBIE€HHOCTH,
o0OpabaTeIBaTh U HHTEPIPETUPOBATH
MIOJTyYEeHHBIE PE3YyIbTaThI C
WCTIOJIH30BAHUEM TEOPETHUECKIX
3HAaHUI U IPAaKTUYECKUX HABBIKOB
peIIeHHsI MAaTeMaTHIECKUX H
¢bu3nyeckux 3a1aq

OIIK-4.6

[TnanupoBanue, 00pabOTKa U UHTEPIIPETALINS
MIOJIYYE€HHBIX PE3YJIbTAaTOB C UCIOJIb30BaHUEM
TEOPETUYECKUX 3HAHUN U MPAKTUUECKUX
HaBbIKOB

3Hathb

IpUEeMbl  IUIAHUPOBaHMA U METOAbl  O0paloOTKM U
MHTEPIIPETALIMY PE3YJIBTATOB dKCIIEPUMEHTA

Ymerb

®opmMupoBaTh MOJNY4YEHHbIE pE3yJIbTaThl B BUAE TaOJHII,
rpaduxos

Biaagern

HaBBbIKAMH KOPPEKTHOM 00paboTKHn pE3YyIbTATOB

MOJIYYCHHBIX (I)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX BCIIMYHH




Kox n HaumeHoBanue
KOMIICTCHIINN

Kon n HaumeHnoBaHre WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIIUU

[Tnanupyemble pe3ynbTaTbl 00ydeHUs
(neckpunTOpsl)

OIIK-6

Crioco0OeH mpeACTaBIATh Pe3yJIbTaThl
cBOEH pabOThI B YCTHOM M TUCHMEHHOMN
(dbopMe B COOTBETCTBUU C HOPMAMHU U
MpaBUJIAMH, TIPUHSITHIMH B
poheCCHOHATLHOM COOOIIECTBE

OIIK-6.5
[IpencraBnenue pe3ynbTaToB pabOTHI B
YCTHOM ¥ MUCbMEHHOH dopme

3HaTh

NPUHITBIE B MPOPECCHOHAIBHOM COOOIIECTBE HOPMBI
MIPEACTABJICHHS PE3yJIbTaTOB PAOOTHI

YMmeThb

MPEACTABISITE pe3yabTaThl PAbOThI B BHUIE OTYETOB IO
1a060paTOPHOMY MPAKTUKYMY IO (PH3UUIECKON XUMHUH
Baanern

crocobamMu TPEJCTABICHUS PE3yIbTaTOB pPadOTHI B BHUJC
OTYETOB




2. MecTo TUCHMIUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM POrPaMMbl.

JlucuumniamHa ~ OTHOCUTCS K oOs3arenbHOM 4yacth  brmoka 1 «JlucumivHbD
obpasoBatenbHOM nporpammbl Oakanaspuara (b1.0.12) u u3yyaercs Ha TpeTbeM Kypce B MATOM
U IIECTOM CEMECTpax.

B Meroamueckom IiaHe AMCHUILUIMHA OMUPAETCS HA 3HAHUS, MMOJYYEHHBIE CTYACHTaMHU
paHee MpU M3yYEHUU HEOPraHMYECKON XUMHH, OPraHUYECKOM XMMHU, MaTeMaTHKU U (U3MKHU.
[lonydyeHnnsie B mpolecce M3y4YEHUs TUCHUIUIMHBI «Du3nueckass XUMHS» 3HAHUS, YMEHMUS,
HABBIKM MOTYT OBITh HCIOJIb30BaHbI B Hay4HO-HCCIIEI0BATENIbCKOW pabore OakanaBpa W Ipu
BBITOJIHEHUH BBITYCKHOW KBaTM(PUKAIMOHHOMN paboTHI.

3. O0LeM AUCHHUILINHDI.

Bun yueGHOI pabOTEI Beero,

yi p 3E/akageM. uacoB

OO0mast Tpy10eMKOCTb 1M CHUILIIHHbBI 10/ 360

(3aYeTHBIX €IUHUIY aKaJEMAYECKUX YacOB)

KonrakTHasi pabdoTa ¢ mpenojaBarejieM: 187
3aHATUSA JIEKIIMOHHOTO TUIIA 68
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 102

CEMHUHApPHI, MPAKTUICCKUE 3aHATHUS 34
nabopaTopHbIE PabOTHI 68

KkypcoBoe npoektupoBanue (KP wm KIT) -
KCP 17

JpyTUe BUJbI KOHTAKTHOM paboThI -

CamocrosiTesibHas padora 101

®opma texkymero koutpous (Kp, pedepar, PI'P, acce) Kp, nanuB.3ananus

®opma npomexyTounoii arrecraunu (KP, KII, 3auer , sx3amen) 2 sx3amena/72




4. ConepxxaHue IMCUMILIUHBI.

4.1. Pasznennl TUCHUNUINHBI U BUABI 3aHATHIA.
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§ 2| 8 = g~
CEMHHApPCKOro Tuma, | % 2] 2§ =l
. aKaJieM. 9achl s <5 & 5 o
o e e 7l X5 > &
= °eQ s SR =
= O o X = E = =
o @) 2] Q= o an
5 = = 35| 8¢ S =
g g 8 S/ S
Ne HaumenoBanue § g
n/n | paszgena JUCIUILUTHHBI 5 5 -
O § 5 o o
cE | 22, |2
= 88 | 5E
= a2z & £ o
S S
= SEE £ '8
o =20 |8
PR |3
@)
1 XuMudeckas 8 4 8 16 OIIK-1 | OIIK-1.7
TEPMOJINHAMHKA OIIK-4 |OIIK-4.6
OIIK-6 | OIIK-6.5
2 XUMHUYECKOE PaBHOBECHE 4 4 16 OIIK-1 | OIIK-1.7
OIIK-4 |OIIK-4.6
OIIK-6 |OIIK-6.5
3 da30BbIC paBHOBECHS U 12 8 16 16 OIIK-2 |OIIK-2.6
pacTBOpHI OIIK-4 |OIIK-4.6
HEDJICKTPOJIUTOB
4 DIEeKTPOXUMHUYECKUE 12 6 16 16 OIIK-1 |OIIK-1.7
CUCTEMBI OIIK-2 |OIIK-2.6
OIIK-4 |OIIK-4.6
OIIK-6 |OIIK-6.5
5 Meroabl u3ydeHus 2 2 16 5 OIIK-1 |OIIK-1.7
CTPOEHHUSI MOJIEKYII, OIIK-6 |OIIK-6.5
OCHOBaHHBIC Ha
ANMEKTPUUYECKUX
CBOMCTBAX
6 OrnTuyeckre METOIbI 16 4 8 16 OIIK-1 |OIIK-1.7
W3Yy4YEHUsl CTPOCHUS OIIK-6 |OIIK-6.5
BelecTBa
7 XuMuueckasi KHHETUKA U 14 6 4 16 OIIK-1 |OIIK-1.7
KaTaJn3 OIIK-2 |OIIK-2.6
OIIK-4 |OIIK-4.6
OIIK-6 |OIIK-6.5




4.2. 3aH9THA JEeKIHMOHHOT0 THIIA

No Ob6beMm
HanmenoBanue Temsl ’| UHHOBanMOHHAs
pasznena aka.
U KPaTKO€ COJIepyKaHUe 3aHATHS dopma
JUCLIUIUIMHBI 4acsl

1 XuMHU4YecKasi TepMOAMHAMHUKA. 8 |TpamunmonHas
[, Il u 11l Hawama TepMOTMHAMUMKY Y UX IPUMEHEHHE K JICKLIMS,
XUMHAYECKUM TporieccaM. TepMOXuMHUsL. JEKIHS-
TepmoauHaMuyeckye NOTEHIIUABI. BU3YyaJIU3aLUs

2 XUMHUECKOE PaBHOBECHE. 4 |TpamuiMoHHAs
KoHcTanTel paBHOBecHs. YpaBHEHUS H30TEPMBI U JCKIIHS,
n300apbl pEaKIMH. Beruucnenue cocraBa JEKIMSI-
paBHOBECHON cMmecu. BrIOOp ONTHMAaIbHBIX YCIOBHUN BHU3yanu3anus
IIPOBE/ICHUS XUM. PEAKIIHH.

3 ®da30BbIe PABHOBECHUS U PACTBOPHI HEAJIEKTPOIUTOB. 12 |rpagutmonHas
da3zoBble  paBHOBECHs B OJHO-, [JBYX- U JEKIMs,
TPEXKOMIIOHEHTHBIX cucteMax. I[IpaBmio a3z 'mb0ca. JEKLIHSI-
VYpaBuenus Knanelipona-Knaysuyca. WneanbHble u BU3YyaJIU3aLUs
HeujealbHble pacTBOpbl. 3akoHbl Payns u ['enpu.

Juarpammbl «COCTaB-CBOUCTBO. Paznenenue
pacTBOpPOB. DKCTparupoBaHUeE.

4 DIEKTPOXUMUYECKUE CUCTEMBI. 12 |rpamurponHas
CrpoeHrne U CBOMCTBa pPACTBOPOB 3JIEKTPOJIUTOB. JeKUus,
PaBHoBecus B pacTBopax 3JIEKTPOJIUTOB. JEKIUSI-
Tepmoannamuka rajJbBaHMYECKUX AJIEMEHTOB. BU3YalIHU3alus
ITorennomerpusi. DieKTpuyeckas IMPOBOAUMOCTh
PacTBOPOB 3JIEKTPOIUTOB

5 MeTombl U3ydeHUsI CTPOCHHS MOJIEKYJ, OCHOBaHHBIC| 2  |TpaaMI[HOHHAsI
Ha 2JIeKTPUYECKUX CBOMCTBAX. JEKIMS,

JEKIIHSI-

BU3YyaJIU3alusd




Ne O0OneM,
HaumeHnoBaHue TeMbl NuanoBanuoHHas
paznena aKaJ.
U KpaTKOE COAEPKAHNE 3aHATUS dbopma
JUCLHUTIIIUHBI 4achl

6 OnruyecKkrue METOIbI U3Y4YEeHHUs] CTPOEHHUs BernecTBa.| 16 |TpamumimoHHas
OnTrnyeckne M PEeHTTEHOBCKUE METO/bl HAXOXKICHUS JEKLIMS,
MOJICKYJIIPHBIX KOHCTaHT M HCIOJIb30BaHUE UX IS JEKIUsI-
pacuera TepMOJMHAMUYECKUX (YHKIUN HJI€aTbHBIX BU3yallu3anus
ra3oB CTAaTUCTUYECKUM METOJ0M O6mas
XapaKTEePUCTUKA MOJIEKYJIIPHBIX CIIEKTPOB.

Hcnonp3oBanue 3akoHa JlamGepra-byrepa-bepa npu
W3y4YEHUU CIIEKTPOB.

DHeprusi BpaIllEHUsS JABYXaTOMHOM MOJIEKYJIBI B
NpUOMKEHUH ~ JKeCTKOTO  poTaTtopa  DHeprus
KOJICOATEeIbHOTO JBUKEHUS JBYXaTOMHON MOJICKYJIbI
B npUOIMHKEHUN rapMOHHYECKOTO u
QHTAPMOHUYECKOTO OCHWIIATOpa. YHMCIO W THUIIBI
HOPMAaJIbHBIX KOJIEOAHUI MHOTOATOMHBIX MOJIEKYIL.
DNEeKTPOHHO-KOJIe0aTeIbHO-BpaIllaTeIbHbIE CIIEKTPHI.
ITpuHIMI ®panka-KoHioHa. Juccomuyanus.
OmpeneneHue HSHEPTUM XUMHUYECKOW CBSI3U 11O
MOJIEKYJIIPHBIM CIEKTPaM.

Crektpsl KOMOMHALMOHHOI'O paccesHus,
conocrasisienue ux ¢ MK-cnekrpamu.

7 XUMUYEeCKasi KHHETHUKA U KaTaJlu3. 14 |rpamurronHas
®enomenonornyeckass  (popmanpHasi) — KUHETHKA. JEKLIMS,
3aBUCHMOCTh CKOPOCTH PEaKIMH OT TEMIEPaTypHl. JIEKIIUSI-
Teopun >71€MEHTAPHOTO aKTa XMMUYECKOW pPEaKIUu. BU3yallu3alus
Kunernka memHBIX W (OTOXUMHYCCKHX PEAKITHIA.

Kunernka peakuuii B  pactBopax. Kwuneruka
TeTEPOreHHBIX MIPOIIECCOB. Kuneruka
AIEKTPOXUMHUYECKHUX TporieccoB. Koppo3us.
4.3. 3aHATHS CEMMHAPCKOIO THIIA.
4.3.1. CemuHapbl, NPaKTHYECKUE 3aAHATHUS.
HawnmeHnoBaHme TeMEBI Obsen,
akas. WNunoBammonnast popma
U KpaTKOE COAEpKaHUE 3aHATUS
qachl
[IpumeHneHnue mepBOro Hayajga TEPMOJUHAMHKHU IS 2 3aHATHE—KOH(pEPEHIH,
pacuera TEmIoBBIX 3(PPEKTOB XUMHUYECKUX PEaKIUil. aKTUBU3ALIMS TBOPYECKOM
3axoH ['ecca u cnenctBus u3 Hero. 3akoH Kupxrodda. JIeSITEJIbHOCTH,
periiaMeHTUpPOBaHHAs
JICKYCCHUS
[Ipumenenne BTOPOTO Havyajia TEPMOAMHAMUKH K 2 3aHATHE—KOH(pEPEHITH,
XUMUYECKUM MPOLIECCAM. DHTpoOnusl. aAKTUBU3ALIMS TBOPYECKOM
TepmoanHaMUUeCKUE TTOTSHIHAIIBI. JIeATeTLHOCTH,
periiaMeHTUpOBaHHAs
JICKYCCHUS




HaunmenoBanune TeMbl

O0OneM,

aKaj. WunoBarmonHas gopma
U KPaTKO€ COEP KAHUE 3aHATUSA
4achl
TepMoaMHaMHUUYECKUE U IPAKTUYECKHE KOHCTAHTHI 2 3aHATHE—KOH(EepEHIINS,
paBHOBECHsSI U UX NPUMEHEHUE JUIsl pacueTa IIyOuHBI U aKTUBU3ALMs TBOPYECKON
CTENIEHM MPEBpAlllCHUsl, PABHOBECHOIO BBbIXOAA U JIESITEIIbHOCTH,
PaBHOBECHOI'O COCTaBa XMMHUYECKON peaKkLuu pernaMeHTUpOBaHHas
JUCKYCCHS
Konrponbnas padora 2
Hcnonp3oBanue ypaBHeHus Knaysnyca- 2 3aHATHE—KOH(pEepeHLIHs,
Knaneiipona 1151 pacuera TemnepaTypbl KUIIEHUS U aKTUBU3ALINA TBOPUYECKOI
TEIUIOTHI NCIIAPEHUS BELECTBA JIESATEIIBHOCTH,
peraamMeHTUpOBaHHAas
JUCKYCCHS
AHanu3 AuarpaMM paBHOBECHS KUAKOCTb <> IIap U 4 3aHATHE—KOH(pepeHIUs,
KPHUCTAJLJIbI «>XKUJKOCTh aKTUBU3ALIMS TBOPUECKOM
JIESTEIILHOCTH,
periaamMeHTHpOBaHHAas
JUCKYCCHS
TeopeTnueckuil KOJNIOKBUYM 2
["anpBaHnYecKkue 2aeMeHThI. PacueT noreHnuaios 2 3aHATHEe—KOH(pepeHIUs,
anekTpooB. Beruncnenne 3/]C u ranpBaHUYeCKUX AKTUBU3ALUS TBOPYECKOU
3JIEMEHTOB. TepMoaMHaMUKa rajlbBaHUYECKUX JIESTEIIbHOCTH,
9JIEMEHTOB peraamMeHTHpOBaHHAas
JUCKYCCHS
DneKTpuueckas MpoBOJUMOCTb PACTBOPOB 2 3aHATHE—KOH(pEpEeHLHs,
AJIEKTPOJINTOB OT KOHIIEHTpaluu. Pacder crenenu u aKTUBU3ALINS TBOPYECKOM
KOHCTaHTHI Aucconuanuu, pH pactBopa ciaboro JIeSITEJIbHOCTH,
AIIEKTPOJINTA IO IEKTPUUECKON TPOBOAUMOCTH. pernaMeHTUpOBaHHas
JTUCKYCCHS
MeTtoas! onpeniesieHus NOopsAAKa U KOHCTaHTBI 4 3aHATHEe—KOH(pepeHIHs,
CKOPOCTH XMMHYECKON peakuny. Beraucnenue AKTUBU3ALUS TBOPYECKOMN
DHEPrUM AKTUBALIMM U TEMIIEPATYPHOTO JIESITEIIBHOCTH,
KO3 UIIMEeHTa XUMUYECKON PEAKITHH. peraamMeHTHpOBaHHAas
JCKYCCHS
Konrtponsnas pabora. 2
Hcnonp3oBanue ypaBHeHuil Knaysnyca-Mocorty, 2 3aHATHE—KOH(epeHIIHs,

Hebas, Jlopertn-Jlopenma s pacuera MOJISIpHON
pedpakIuy U JUMOIBLHBIX MOMEHTOB BEIIECTBA

AKTUBU3AIIHS TBOPYECKOM
JIEATENBHOCTH,
periiaMeHTUpOBaHHAs

JAUCKYCCHA




O6beMm
HaumeHnoBanue tembl ’
aKaj. WunoBarmonHas gopma
U KpaTKoe COo/Iep KaHue 3aHATUS
Yachl
Onpenenenne MOJIEKYJISIPHBIX KOHCTaHT U QHEPTUU 4 3aHATHEe—KOH(EPCHIIHS,
CBSI3M 110 CIIEKTPAJIbHBIM JaHHBIM aKTUBU3ALIUS TBOPYECKOM
JIESITEIIbHOCTH,
periaaMeHTHpOBaHHAs
JUCKYCCHS
Konrponbnas padora 2
4.3.2. JJabopaTopHble 3aHATHS.
No
- HanmeHnoBanue Tembl O6bem,
paszaena [Ipumeyanue
U KpaTKO€ CO/IepKaHNUE 3aHATUS aKaj. yachl
JUCITUTLIAHBI
1 Omnpenenenue TEIIOTHl PACTBOPEHUS COJU (MK 4 METOJ  MaJlbIX
TEIUIOBOTO AP PeKTa XUMUIESCKON PEaKIIH) rpymnn
1 Ornpenenenne TemI0eMKOCTH KUAKOCTH 4 METO/1 MaJIbIX
rpynn
3 Omnpenenenre MOJIIPHONM MacChl BELIECTBA METOI0M 4 METO/]] MaJIbIX
KpUOMETPUU rpymnn
3 HccnenoBanue 3aBUCUMOCTH aBIICHUS 4 METO/]] MaJIbIX
HACBILIEHHOIO [Tapa BELECTBA OT TEMIIEPATYPHl. rpymnn
Omnpenenenre MOJISPHON TETIOTHI UCTIAPEHUS
BELIECTBA
3 [TocTpoenue auarpamMmbl IIABKOCTH 2-X 4 METO/]] MaJIbIX
KOMITOHEHTHOW CHUCTEMBI 10 HKCTIEPUMEHTAIIbHBIM rpymnn
JTAaHHBIM
3 [TocTpoenue quarpamMmbl «KUIKOCTh — ap» 2-X 4 METO]] MaJIbIX
KOMITOHEHTHOW CHUCTEMBI 10 IKCTIEPUMEHTAIbHBIM rpymnn
JAHHBIM
4 N3mepenne 3nekTpoaHbIX noTeHnuanoB u J/C 8 METO]] MaJIbIX
rajlbBAaHUYECKUX JIEMEHTOB WK onpenenenue pH rpynn
pacTBOPOB, CTENIEHU U KOHCTAHTBI THAPOJIN3A COJIU
METOJIOM MOTEHIIUOMETPHH.
[ToTeHumomeTprvecKkoe TUTPOBAHUE
4 Ornpeznenenue yucen NepeHoca HOHOB B paCTBOPax 4 METO]] MaJIbIX
ANEKTPOJIUTOB rpymnn
4 N3ydeHue 3aBUCUMOCTH JIEKTPUUECKOM 4 METO]I MAJTBIX
MIPOBOJAMMOCTH PACTBOPOB CHIIBHBIX WM CIa0bIX rpynn
ANEKTPOJIIUTOB OT KOHI[EHTPAIUH.
KoHykToMeTprueckoe TUTPOBAHUE
5 Ornpenenenne KOHCTAHTBI CKOPOCTH PEAKIINHU 4 METO]] MaJTbIX
MIEpBOTo MopsJIKa (HampuMep, TUAPOIIN3a caxapo3bl rpynn
(nHBEpCcUU caxapa))




Ne HaumeHoBaHME TEMBI O0bewM,
pasnena IIpumeuanue
U KpaTKOe Co/IepKaHHUEe 3aHATUS aKaj. 4achl
JUCIUTIAHBI

5 OrnpezienieHne KOHCTAHTBI CKOPOCTU PEAKIIH 4 METO/1 MaJIbIX
BTOPOTO MOpsAKa (HalpuMep, HOJUPOBAHUS rpynn
alleToHa M OMBUICHUS 2PUpa B KUCIION cpelie)

5 OrnpezenieHne KHHETUYECKUX TapaMeTPOB 4 METO/1 MaJIbIX
ANEKTPOXUMUYECKON peakuuu (Harnpumep, peakiuu rpynn
BOCCTAaHOBJICHHS BOJIOPO/Ia Ha Pa3IMYHBIX
MeTasuiax)

5 Omnpenenenre CKOPOCTH KOPPO3UU METOJIOM 4 METO/]] MaJIbIX
MOJIIPU3AIMOHHBIX KPUBBIX rpynn

6 Omnpenenenue cocTaBa pacTBOpa MO yAEIbHOM 4 METOJ]  MaJIbIX
pedpaxiuu uiu OnpeeneHue CTpyKTypHOM rpynn
(hOpMYyIIBI MOJICKYJTBI TT0 MOJISIPHOH pedpakiuuu

6 Omnpenenenne AUMOIFHOTO MOMEHTA MOJICKYJIIBI B 4 METOJ]  MaJIbIX
KHUJIKOM COCTOSTHUU rpynn

7 Omnpenenenue JUIMHBI CBsi3U B MoJiekyne u3 K- 4 METOJ  MaJIbIX
CIIEKTpa rpynn

4.4. CamocrosiTesibHas padoTa 00y4arOIIUXCSH.

Ne O6mbewM,
Ilepedyens BOIPOCOB I
pasnena akag. | @opma KOHTPOJsS
CaMOCTOSITENIbHOTO HU3y4eHUs
JUCITUTUTAHBI 9achl

1 Pacuer TemmoBbIX 3h(EKTOB U M3MECHECHHS 16 [IpoBepka
TEPMOJUHAMHUYCCKHX (QYHKIUH B XUMHUYCCKOM WHIMBUTYaTbHBIX
MpOoLIecCe C MUCHOIb30BaHUEM TaOIUI] CTaHIAPTHBIX pacueTHBIX
TEPMOJTUHAMUYCCKIX BEITHYMH. 3aJaHH.
Nzydenue KaJIOpUMETPUUECKUX METOJIOB [TpoBepka
Hccae0BaHus (TEPMOXUMUN). OTYETOB MO

1a00paTOPHBIM
paboTam.

2 Pacyer TepMomMHAMUYECKMX M TMPAKTUYECKUX 16 [IpoBepka
KOHCTaHT pAaBHOBECHS, TJIYOMHBI TIPEBpAIICHUS WHIMBUTYaTbHBIX
XUMHUYECKON pEeakIMH, CTENeHW MpeBpalleHus pacueTHBIX
HCXOJHBIX PEareHTOB U BBIX0JIa TIPOTYKTOB. 3aJaHH.

AHanu3 BIUSHUS TEPMOJIMHAMUYECKUX TTApaMeTPOB [TpoBepka
Y KOHIICHTPAITUM PETCHTOB HAa PABHOBECHBIX BBIXOJI KOHTPOJIBHON
XUMHUYECKOHN peaKIlnu. paboTHI.




Ne O0bem
IlepeueHs BOIIPOCOB I ’

pasieia CaMOCTOSITEJILHOI'O U3yUYCHMUSI akaj. | bopma KoHTPOIIA
JUCLUIUIMHBI 4acsl

3 Meroasl  ucciaenoBaHUS — CBOMCTB — pacTBOPOB 16 IIpoBepka
HERJICKTPOJIUTOB U MX MPAKTHUECKOE IPUMEHEHHUE. WH/IMBUYaJIbHBIX
[IpakTHyeckoe TPUMEHEHHE METOJOB  (PH3UKO- pacueTHBIX
xuMudeckoro aHanusa KypHakoBa u mpasuia Qa3 3aJJaHUH.

I'm66ca. Ananmu3 aguarpaMm COCTOSHUS OJHO- H [IpoBepka
MHOT'OKOMIIOHEHTHBIX CHCTEM. OTYETOB 110
DKcriepuMEHTAIIbHBIE METO/IbI IIOCTPOEHHUS 1a00paTOpPHBIM
JMarpaMM COCTOSIHUSI OJJHO- M JIByXKOMIIOHEHTHBIX pabotam.
CHCTEM.

4 Pacuer moTeHUMANIOB  3JIEKTPOLOB  PA3IMYHBIX 16 IIpoBepka
BuJ0B. Pacuer OJIC ranpBaHUYECKUX DJIEMEHTOB U WHIVBUAYAJIBHOTO
TEPMOJUHAMUYECKUX MapaMeTpoOB  XUMHUYECKOU pacueTHoro
peakuMM, TIpoTeKaroleid B TajlbBaHUYECKOM 3aJJaHMUA.
JJIEMEHTE. [IpakTuueckoe IpUMEHEHNE [IpoBepka
rajJbBaHUUYECKUX 3JIEMEHTOB (Xummuueckue OTYETOB I10
HUCTOYHUKHA TOKAa) U MOTCHIHMOMETpUM. AHaIu3 1a00opaTOpPHBIM
BIMSIHUS PA3JIUYHBIX (PAKTOPOB (KOHLEHTpAIUU pabotam.
pacTBopa, TEMIEpaTypbl, HANpPSXKEHHOCTH U
YaCTOThI JIEKTPUUECKOTO MOJISI) HA 3JIEKTPUUECKYIO
MIPOBOJIMMOCTh PAaCTBOPOB CHJIBHBIX W  CIAOBIX
3JIEKTPOJIUTOB. [IpakTnyeckoe IpUMEHEHUE
KOHJYKTOMETPUHU.

5 @aKkTOpBl, BIMAKOIIME Ha CKOPOCTh XHMHUYECKHUX ) [IpoBepka
peaknuii. Pacuer KHMHETMYECKHMX MapamMeTpoB MH/IMBUYaJIbHOTO
XUMHUYECKOM  peakuuu (HOpsSAKa, KOHCTAHTHI pacueTHoro
CKOPOCTH, BpPEMEHHU IOJIYIPEBpPALICHUS, SHEPIUU 3aJlaHusl.
aKTUBALlMU U TemrepaTypHoro ko3dduuuenra) mno IIpoBepka oTueToB
JKCIIEPUMEHTAILHBIM JaHHBIM. 10 1a00paTOpHBIM

paboTtam.
IIpoBepka

KOHTPOJIBHON

paloTHI.

6 MeTto1b1 U3Y4EHUS CTpOEHUS MOJIEKYII, 16 [IpoBepka
OCHOBAHHBIE Ha JJIEKTPUUECKUX CBOMCTBax. PaboThI MHIVBUAYAJIBHOTO
JleOasi. pacueTHoro

3aJlaHusl.
[IpoBepka

OTYETOB 110

1ab0paTOpHBIM

pabotam.




Ne O0OBeM,
IlepeueHs BOIIPOCOB I

pasnena aKaJ. dopMa KOHTPOJIA
CaMOCTOSITENIbHOTO U3yYeHUs
JUCIUTIAHBI 4achl
7 OnTruyeckre METOIbl HAXOXKJICHUSI MOJICKYJISIPHBIX 16 IIpoBepka
KOHCTAaHT. MHIUBUAYAIbHBIX
pacyeTHBIX
3aaHUH.

[IpoBepka oTueToB
o 1abopaTopHBIM
pabotam.
[IpoBepka
KOHTPOJIBHOM
paboTHI.

4.5. TeMmbl HHANBUYAJIbHBIX 321aHUI.

NunuBunyansHoe 3ananue Nel — Pacuer creneHu nmpeBpalleHus, paBHOBECHOTO COCTaBa
TEIUIOBOTO 3P PeKTa XUMUICCKOW PEAKIINUH, BBIXOJIa MPOIYKTa XUMUIECKOW PEAKIIMH U BHIOOD
ONTUMAaJIbHBIX YCIOBUI MTPOBEACHUS IIPOLIECCa.

NunuBunyanbHoe 3amanue Ne2 — Pacuer paBHOBECHBIX NapIUAIBHBIX JTaBICHHUI
FeTepOreHHONNH XUMHUYECKOW pPEaKIMH, KOHCTAaHThl PABHOBECHS XUMUYECKOM peakiuu Mpu
3aIaHHON TeMIIepaType.

WNunuBunyansHoe 3aganue Ne3 — Ypasuenue Kianeiipona —Knaysuyca.

NunuBunyansHoe 3aganue Ne4 — MneanbHble U HEUI€ATbHBIE PACTBOPHI.

WNunuBunyansHoe 3aganue Ne5 — KosuraruBHbie CBONWCTBA pacTBOPOB.

NunuBunyansHoe 3aganue Ne6 — AHanu3 1uarpaMm paBHOBECHS KHIKOCTh — Iap.

WNunuBunyansHoe 3aganue No7 — AHanu3 1uarpaMm IJIaBKOCTH.

NunuBunyansHoe 3amganue Ne® — Dmektpoansie noteHimaibl u IJ[C raqbBaHUYECKUX
3JIEMEHTOB.

NunuBunyanbHoe 3amanue Ne9 — DrexTpudeckas MNPOBOJAMMOCTH PacTBOPOB
ANEKTPOJIUTOB.

NunuBunyansHoe 3aganue Nel() — DiekTpudyeckue CBOWCTBA MOJIEKYIT.

NunuBunyansHoe 3aganne Nell — BpamiaTenbHble CIEKTPbI ABYXaTOMHBIX MOJIEKYII.

NunuBunyansHoe 3aganne Nel2 — KonebaTenbHble CIEKTPHI IBYXaTOMHBIX MOJIEKYT.

NunuBuayanbHoe 3amanue Nel3 — PacueT KHMHETHYECKHX MapaMeTpOB TOMOTEHHBIX
XUMHYECKHUX PEAKIIHU.

NunuBuayanbHoe 3amanue Neld4 — BrusHue TemmepaTypbl Ha CKOPOCTh XHMHUYECKUX
peaKunii.

5. TlepedyeHb Y4eOHO-METOAUYECKOr0 oOOecTeYyeHusl [Jisi CAMOCTOSTEJbHOH PadoThl
00y4YaroUIUXCcs MO0 AUCUHUILIMHE.

MeToaudeckue yka3zaHus T 0OYJIArOIIUXCS 110 OPTaHU3aIUHA CAMOCTOSATEIBHON PaboThI
Mo JWCIMIUIMHE, BKIIOYas IEpeuYeHb TEeM CaMOCTOSTENbHON paboThl, (HOpPMBI TEKYIIEero
KOHTPOJISI TI0 JUCIMIUIMHE W TPeOOBAaHWS K WX BBHIMOJHCHHIO Pa3MEIICHBI B JJIEKTPOHHOMN
uH(popMannoHHo-o0pa3oBarensHoM cpene CIIOI TU(TVY) Ha caiire:
http://media.technolog.edu.ru .




6. ®oHJ OLIEHOYHBIX CPEACTB 1JIA MPOBeIeHUS MPOMEKYTOUHOM aTTecTAlNU

[IpomexyTouHas aTTecTalus 1o IUCHUIUIMHE TPOBOAUTCA B (POpME SK3aMEHOB.

JI1st TeKyIIero KOHTPOJI CTYAEHTHI JIOJKHBI BBIMOTHUTh WHIUBUYyAJIbHBIC 3a/IaHUS TIO
BCEM pazlielaM Kypca M HamucaTb KOHTPOJIbHbIE pabOThl Ha YAOBJIETBOPUTEIBHYIO OLCHKY.
TekcThl MHOTOBAPUAHTHBIX 3aJaHUI MPUBOASTCS B MPUIIOKCHUH.

[Ipu cnaye sk3aMeHa CTYIEHT MOJydaeT OWJIET, B KOTOPOM HMMeEeTcs TPU BOIpoca M3
MepevHsl BOMPOCOB M 3ajlaya Mo OJHOMY M3 pa3/iesioB Kypca, BpeMsi MOATOTOBKU CTYACHTA K
YCTHOMY OTBETY - 10 45 MUH.

B npunoxeHnun npuBoUTCS IEPEUCHb BOMIPOCOB K 3K3aMEHY I10 BCEM pa3jiesiaM Kypca.

[Ipumep BapuaHTa HK3aMEHALIMOHHOTO OMIIeTa:

BapuanTt Ne 1

1. 3aBucumocTb 3Hepruu ['n66ca OT JaBJIEHHS U TEMIIEPATYPHI, U SHEPTUU
['enpMrosbia OT 00beMa U TEMIEPATYPHI.

2. JlaBieHme mapa HaJl CMEChIO B3aMMHO HEPACTBOPUMBIX KHUIKOCTCH.
[TeperoHka ¢ BOASHBIM TTAPOM.

3. BrlpaxkeHue yIsi paBHOBECHOTO CKadyka IOTCHIMAJA HA TPAHHIIC
METaJUI-pacTBOp JJIEKTpoJiMTa. BomopomaHas mikana 3IEKTPOIHBIX
MTOTEHIIHAJIOB.

4. Ompenenuts TEPMOIUHAMUYECCKYI0 BO3MOXXHOCTH  OOpa30BaHUS
MeTaHa 1o peakiuu CS, + 4H, = CH,4 + 2H,S ipu T=1000K.

PesynpraTtbl OCBOEHHS AUCLHUIUIMHBI CUMTAKOTCA JOCTUIHYTBIMHM, €CIH JUI1 BCEX
3JIEMEHTOB KOMIIETEHIIMM JOCTUTHYT IOPOIOBBI YPOBEHb OCBOCHHUS KOMIIETEHIIMU HA JAHHOM
JTaIe — OLEHKA «yIOBIECTBOPUTEIBHOY.

@OH/I OLICHOYHBIX CPEICTB 110 JUCUMIUIMHE NpeacTaBicH B [Ipunoxenun Ne 1.

7. Hepeqeﬂb y‘-leﬁHl)IX l/l3jlal-ll/[]71, H006X0)II/IMLIX AJifd OCBOCHHUA TUCHUILVIMHBI.

a) neyaTHbIe U3AHMS:

1. AdanaceeB, b.H. ®usnueckas xumus: yue0. nmocodbue i By3oB / B.H. Adanacoes,
FO.I1. AkynoBa. — Cankr - [letepOypr: Jlans, 2012. — 464 c.- ISBN 978-5-8114-1402-4.

2. Crpombepr, A.I'. ®usnueckass xumus /. A.I.Ctpombepr - Mocksa: Beicmias mikona,
2009 - 527c. - ISBN 978-5-06-006161.

3. Kpatkuii cnpaBouyHuk (usmko-xumMudeckux BenuuuH / ped. A. A. Pasmens, A.M.
[Tonomapera — Mocksa: OO0 «THU]T «A3-booK», 2009.-240 ¢. — 5-86457-116-4.

4. [IpakTiueckue paboTsl Mo (pu3NUECKON XUMHUH: yueOHoe rmocodue st By30B/ pen. K.II.

Mumenko, A.A. PaBnens, A.M. IlonomapeBa. - 5-¢ wuzmg.mepepab. — Cankrt IletepOypr:
[Tpodeccust, 2002.- 384c. — ISBN 5-95913-027-5.

S. ®usnueckas xumus. Teopuss u 3amaun: ydebHoe mocodbue / FO.II. Akynosa, C.I.
N3zotoBa, O.B. Ilpockypuna, N.A. YepenkoBa. — 3-¢ u3a.,crep. — Cankt IlerepOypr : Jlans,
2021. - 228c.- ISBN 978-5-8114-3057-4.

0) 3JIEKTPOHHbBIE U3IAHUS

1/ AdanacweB, b.H. ®usnueckas xumus: yued. nocodue s By3oB / b.H. Adanacwes, HO.I1.
AxynoBa. — Cankr - IlerepOypr: Jlanp, 2012. — 464 c.- ISBN 978-5-8114-1402-4// Jlaus:
3NEKTPOHHO-OMOIMoTeynass  cuctema-  URL:https//e.lanbook.com  (16.11.2020)/- Pexum
JIOCTYTIA: JIJIs 3apETUCTPUP.MI0JIb30BATEICH.



2/ ®usnueckast xumus. Teopus u 3amaun: yyeOnoe mocobue / FO.II. Axynosa, C.I'. M3oroBa,
O.B. IIpockypuna, U.A. Uepenkosa. — Cankt _IlerepOypr : Jlanp, 2021. - 228c.- ISBN 978-5-
8114-3057-4 // Jlamb: osnekTpoHHO-OMOIMoTeuHas cucrema- URL:https//e.lanbook.com
(16.11.2020)/- Pexxum qocTyma: Ajs 3aperuCTPUp.MOJIb30BaTEICH.

8. IlepeyeHb JJIEKTPOHHBLIX 00pPa30BATEJbHBIX PECYpPcOB, HEOOXOAUMBIX ISt
OCBOEHHUS TUCUMILINHBI.

VYyeOnni  miran,  PIIJI, yueOHO-mMeToauyeckue  MaTepHalibl,  pa3MEIIEHHbIE  Ha
http://media.technolog.edu.ru.

DNEeKTPOHHO-OMOINOTEYHBIE CUCTEMBI:

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

AJICKTPOHHBIA YUTANBHBIA 3a1 — bubmuoTex ¢ynmamenrtansuoit Oubamorexku CIIOI TU(TY):
http://bibl.Iti-gti.ru/36C., .

9. MeToguyeckue YKazanusd 1Jist oﬁyqaloumxca M0 OCBOCHHUIO JTUCHHUII/INHBI.

Bce Buapl 3anatuil no aucuuiuiiie «dusndeckas XUMUsS» OIPOBOASTCS B COOTBETCTBUU C
TpeboBanusimu crnenytomux CTII:

CTII CII6I'THU 040-02. KC VYK/B. Buasl yueOHbix 3ansaTuil. Jleknus. OOmue
TpeOOBaHMS.

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbIx 3ausTHii. JITabopaTopHbIie 3aHATHSI.
OO6ume TpeGoBaHUS K OPraHU3alMK U IPOBEICHHUIO.

CTO CIIoI'TU 018-2014. KC VYK/B. Bunpel yueOnbix 3anstuil. CeMuHapbsl U
npakTudyeckue 3aHaTus. Ooue TpeOoBaHus K OpraHU3aluy U MPOBEICHHUIO.

CTII CIIGI'THU 048-2009. KC VKJIB. Bunel yuebHbIx 3aHsTuil. CamocTosTEIbHAS
1aHupyemas pabora ctyaeHToB. O0mue TpeboBaHus K OpraHU3aluy U IPOBEICHUIO.

CTII CTO CIIOI'TU(TY) 016-2015. KC YKIB Ilopsimox mnpoBeAeHUs 3a4€TOB M
9K3aMCHOB.

[InanupoBaHue BpeMeHHU, HEOOXOAMMOT0 Ha U3y4EHHE JaHHOW JUCIMILIMHBL, JIy4Ile BCEro
OCYIIECTBIIAATh HAa BECh CEMECTp, MNpeAycMaTpuBas IPU OTOM PETYJIAPHOE IIOBTOPEHHE
IIPOMJIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMH TIPaBHJIBHOW OpraHu3alMy y4yeOHOro mpolecca A CTYIEHTOB
ABJIIETCS: IUIAHOBOCTh B OpPraHM3allUd y4yeOHOW paboThl, CEpbEe3HOE OTHOIIEHHE K H3YYEHHIO
MaTepuaa, OCTOSHHBIN CAMOKOHTPOJIb.

Ha 3ansATus CTyAEHT HODKEH NPUXOAUTh, UMesd Oaraxk 3HaHUM W BOMPOCOB IO YyXKe
WU3Y4EHHOMY MaTepuaiy.

10. IepeyeHb MHPOPMALMOHHBIX TEXHOJOTHI, HCIOJIb3YeMbIX PH OCYIIECTBJICHUH
00pa30BaTEebLHOr0 MPoIecca Mo JUCIUILIHHE.

10.1. UudopManuoHHBIE TEXHOJTOTHH.
B yueOHOM mporiecce Mo JaHHOW AUCHUIUIMHE MTPETYCMOTPEHO:

= UCIIOJIb30BAaHUEC I/IH(l)OpMaHI/IOHHBIX TEXHOJIOTHH - YTeHHE J'IGKIII/IfI C HCIIOJBb30BaHUCM
CIalI-TIpe3eHTallNI;

- B3aMMOJICHCTBHE C OOYYArOIIMMUCS TOCPEACTBOM JJIEKTPOHHONW HH(POPMAIMOHHO-

00pa3oBaTeNbHOMN cpebl.

10.2. IIporpamMHoe o0ecnevyeHue.

Microsoft Office (Microsoft Excel): Office 2007 Russian OLP NL AE (I'ocynapcTBeHHBIH
KOHTpakT Ne 24 ot 14.09.2007, cpok neiictBusi — Oeccpouno), Office Std 2013 Rus OLP NL
(Kontpaxkt Ne 02(03)15 ot 15.01.2015, cpok netictBus -20 ner).

LibreOffice (oTkpbITast TULIEH3UA).



10.3. ba3bl 1aHHBIX U HH(OPMAIMOHHBIE CIIPABOYHbIE CHCTEMBI.
CnpaBouHo-nionckoBas cucrema «Koncymnprant-I1ntocy.

11. MaTrepuajabHO-TEXHHYECKOE 00ecnedeHHe 0CBOEHN sl TUCIMIIJIMHBI B X0/1€ peaju3anuu
00pa3oBaTeJLHOI MPOrPaMMBI.

Jlnsi mpoBeleHUs JIEKIIMOHHBIX M TPAKTHYECKUX 3aHSATHH WCIIONB3YETCS ayIUTOpus,
o0opy/ioBaHHasl CPEJCTBAMH OPTTEXHUKH C JIMIEH3UMOHHBIM MPOTPAMMHBIM OOECIICYCHUEM H
BBIXOJIOM B UHTEPHET, Ha 33 MOCaI0YHBIX MECTa.

s mpoBeneHus TaOOPATOPHBIX 3aHATHH HCIONB3YIOTCS JIa0OpaTOPHBIC MOMEIICHUS
Kadeapbl GU3NIECKON XUMUH.

12. Oco0eHHOCTH OCBOEHHMSI AMCUMILUIMHbI MHBAJMJAAMH H JMLIAMH C OrPAHMYEHHBIMH
BO3MOKHOCTSIMU 310POBbSI.

JUis WHBaNIMIOB U JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTAMH Yy4YeOHBIE MpOLIecC
OCYIIECTBIISIETCS B cooTBeTcTBUM C l[lojokeHWeM 00 opraHu3anuy y4eOHOro mporecca Jist
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
yTBEpkAEHHBIM pekTopoM 28.08.2014.



ITpunoxenue No 1
K paboueii mporpamme TUCIIUTITHHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTauuu

0 JUCHUILINHE «DU3nUYecKast XUMHUID

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

MNuanexc

Conepxxanue Otan popMupoBaHUS
KOMIIETEHIINH ep (bopmup

OIIK-1 Crnoco0eH aHamM3UpOBaTh U UHTEPIIPETUPOBATD MIPOMEKYTOYHBIN
pe3yJbTaThl XUMHUYECKHUX IKCIICPUMEHTOB, HAOIIOICHUH 1
M3MEpEHU

OIIK-2 Cnioco0OeH MpoBOUTE C COOJIIOIEHUEM HOPM TEXHUKHU MIPOMEKYTOUHBIN
0€30MaCHOCTH XUMUYECKHI SKCIIEPUMEHT, BKITFOYAsT
CHHTE3, aHaJIN3, U3YYCHUE CTPYKTYPHI U CBOHCTB BEIIICCTB
¥ MaTepUaIOB, HCCIIEJOBAHNE TPOILIECCOB C UX YIaCTHEM

OIIK-4 Crioco6eH TIaHupOBaTh PA0OTHl XMMUYECKOM IIPOMEKYTOYHBIN
HalpaBJIEHHOCTH, 00pabaThIBaTh U HHTEPIPETUPOBATH
MIOJIyYEHHBIE PE3YJIbTAThl C UCIOIb30BAaHUEM
TEOPETUYECKUX 3HAHUN U MPAKTHUECKUX HaBBIKOB
peIIeHHs] MaTeMAaTHIECKUX U (PU3NIECKUX 3a/1a4

OIIK-6 CriocoOeH IpeACTaBIsATh PEe3yIbTaThl CBOEH paboTHI B IIPOMEXKYTOYHBIN
YCTHOHM M TUCBMEHHOU ()OpME B COOTBETCTBUU C HOPMaMH
U TIpaBUJIaMH, IPUHATHIMHU B TPO(HEeCCHOHATEHOM
cooO1iecTBe




2. Iloka3arenn u KPUTEPUH ONCHUBAHUSA KOMIIeTEHIIHI Ha PA3JHYHBIX 3Talax ux (l)OpMPIpOBaHHﬂ, mKaJa OqcHUBaHUA

Ko 1 nammeHoBaHue

YpoBHU CHOPMHUPOBAHHOCTH

;gf;ﬁzzi i IMoka3zarenu ch)OpMUPOBAHHOCTH Kputepuii (omucanye BRIPAKEHHOCTH JIECKPHNITOPOB)
KOMITETEHIIHI (mecKkpuTOpHI) OLICHUBAHU «YJIOBJICTBOPHUTEIIEHOY «XOPOLIIOY COTIHIHO»
(ToporoBbIif) (cpenumii) (BBICOKHIA)
OIIK-1.7 3naer OtBeThl Ha Bompochl K | PacckasbiBaeT xo1 Paccka3biBaer Bce PacckaspiBaer Bce
BeimosiHeHne pU3nNKo- | METOJIbI aHAIN3a PEe3yJIbTaTOB 1ab0paTOPHBIM BBITIOJTHECHHS 0COOCHHOCTH 0COOCHHOCTH
XUMHICCKUX AKCIIEpUMEHTA paboram 1o Temam 1, 3- | 1abopaTOpHBIX pabOT | BHITIOJIHCHHS BBITIOJTHCHHUS
9KCIIEPUMEHTOB C HX 7 u oopmiicHHE U U3HUKO- nabopaTopHBIX paboT 1 | TabopaTopHBIX padoT
aHaJIM30M U oTyeTa XUMHUYECKOTO (U3UKO-XUMHUYECKOTO U QU3HKO-
WHTEpIpeTauei 9KCTIEPUMEHTA C 9KCIIEpUMEHTA XHUMHUYECKOTO
MOJYYCHHBIX OTBeThI Ha BOMIPOCHI K | HEJOUETAMU 9KCHIEPUMEHTA C
Pe3yJIbTAaTOB sk3ameny Ne 1-118 MOCIIEAYOLUM
aHaTH30M
MOJYYCHHBIX
pe3yIbTaTOB

Ymeer OTBeTHI Ha BONPOCHL K | AHAJIU3UPYET U AHanusupyer u AHanusupyer u
aHAJIM3UPOBATh U UHTEPIIPETUPOBATE | JaOOPATOPHBIM HHTEPIPETUPYET HHTEPIPETUPYET HUHTEPIPETUPYET
Pe3yabTaThl SKCIIEPUMEHTA paboram no Temam 1, 3- | pe3ysnbTaThl 71a0opaTopHBIX paboT 1 | 1abOpaTOpHBIX padoT
7 v opopmiteHue JIA0OPaTOPHBIX padOT | (PU3UKO-XUMHUECKOTO U (hU3MKO-
oTyera u GU3HKO- JKCIEpPUMEHTA C XMMHYECKOTO
XHUMUYECKOTO OJICKa3KOM 9KCHEPUMEHTA
JKCIIEPUMEHTA C IIpernoaaBaTess
omnOKaMu
Baaneer OtBeTsl Ha Bopockl K | JleMoHCTpHpyeT HeMoHCcTpupyeT HaBblkH | JleMOHCTpupyeT
METOAAaMH OLIEHKH JOCTOBEPHOCTH n1a00paToOpHBIM OTJEIbHbIE HABBIKU MIPOBEICHUSI OLIEHKU MIOJTHOE BIIa/ICHHUE
MOJYYEHHBIX PE3YIbTAaTOB QU3NKO- | paboTaM 1o TeMam 1, 3- | mpoBeleHHs OIEHKH JIOCTOBEPHOCTHU HaBbIKaMHU
XMUMUYECKUX N3MEPEHHI 7 n opopmiieHHE JOCTOBEPHOCTH MTOJTyYEHHBIX MIPOBEIECHHSI OLIEHKU
oTyeTa MIOJTy4YEHHBIX pe3yJIbTaTOB JIOCTOBEPHOCTH
pe3yiIbTaToB 71a00paTOPHBIX pabOT U | TTOJTYYEHHBIX
Bremmonnenwne nabopaTopHBIX paboT | QU3UKO-XUMHUYECKOTO pEe3yIbTaTOB
WHIWBUAYaIbHBIX u U3HUKO- 3KCIIEpUMEHTA TI0CIIE nabopaTopHBIX padoT
3a/laHui XUMHYECKOTO KOHCYJIBTAIlU! C " Qu3HKO-
JKCIIEpPUMEHTA IperoaaBaTeiem XUMHYECKOTO

OKCIICPUMCHTA




OIIK-2.6

IIpoBenenue
JKCIIEPUMEHTA,
BKJIIOYas aHaJIu3,
W3y4eHNE CTPYKTYPHI H
CBOMCTB BEIIIECTB U
MaTepHayoB ¢
cOOJTI0IeHEM HOPM 1
TEXHUKH 0€30HacHOCTH

3Haer

METOJIUKH SKCIICPUMEHTA I10
MOJTyYEHUIO BEIICCTB U MAaTEPHAJIOB
M UX aHajn3a

OTBeTHI Ha BOIPOCHI K
sk3ameny Ne 1-118

PacckaswiBaer
METOJIUKHU
SKCIIEpPUMEHTA T10
MTOJTyYEHUIO BEIIECTB 1

PacckassiBaeT METOIMKHI
SKCIIEPUMEHTA T10
MOJIY4YCHUIO BEIIECTB U
MaTepHaioB U aHaJIA3a

PacckasweiBaeT u
COIIOCTABIISICT
METOJIUKHU
AKCIIEpUMEHTA TI0

MaTepHajIoB U CTPYKTYPHBI C MOJYYCHUIO BEIIECTB
aHaJIN3a UX CTPYKTYPHI | HE3HAYUTEIHHBIMU Y MaTepUAJIOB U
¢ omInOKaMu OIIMOKaMH aHaJIM3a uX
CTPYKTYPBI
Ymeer Brimonnenue [IpoBoaut otnenbubie | [IpoBoaut sxcnepument | [IpoBoaut
MPOBOJIUTD DKCIIEPUMEHT 10 abOPaTOPHBIX padOT U | CTAAWMH SKCIIEPUMEHTa | 110 U3yYSHHIO CBOHCTB CaAMOCTOSAITEILHO

W3YYEHHIO CBOMCTB BEIIECTB U
MaTepUajIoB C COOJIIOICHUEM

o OopMIIEHUE OTIETOB

10 U3YYECHUIO CBOMCTB
BELIECTB U

BEIIECTB M MaTEPUAIOB
¢ cOOJIroEHHEM

SKCIIEPUMEHT 10
HU3yUYCHHIO CBOMCTB

TEXHUKHU 0€30MacHOCTH MaTepHaoB ¢ TEXHUKHU O€30MaCHOCTH | BELIECTB U
co0JIr0IeHnEM C TIOMOIIBIO MaTEepHaJIOB C
TEXHUKHU IIperoaaBaTens COOIMI0ICHHEM
0e3onmacHOCTH TEXHUKHU
0e301acHOCTH
Baaneer Bremnonnenue JeMoHCTpupyeT HeMoHCTpUpyeT JeMoHcTpupyet
MCTOAUKaMHU IPOBEACHUA UHAWBUAYAJIbHBIX HYaCTUYHOC BJIaJICHUC BJ1aaAC€HUEC METOAUKAMH BJIaACHUC
9KCIEPUMEHTA 110 U3YyUYECHHUIO 3aJaHuil METOAMKAMHU MIPOBEICHUS METOAMKAMU
CBOHCTB BELIECTB U MaTEPHAIOB MIPOBEICHUS 9KCIEPUMEHTA T10 MPOBEICHUS

AKCIIEPUMEHTA 110
HU3yYEeHUIO CBOMCTB
BEILECTB U
MaTepuaoB

U3Y4YECHUIO CBOMCTB
BEILECTB U MAaTEPUATIOB
C 3aMEYaHUAMU

SKCIIEPUMEHTA 110
HU3yYCHUIO CBOMCTB
BELLECTB U
MaTepuaos,
COIIOCTABJISIET
pe3ynbTaThl
3KCIIEPUMEHTOB,
BBITIOJTHEHHBIX 110
pa3IUYHbIM
METOIUKaM

OIIK-4.6
[1nanupoBanmue,
o0OpaboTka u
WHTEPIpETAIUS
MOJTYYeHHHBIX
PE3YyIBTATOB C

3Haer

NpUEMbl TUIAHHUPOBAHUS M METOIbI
00paboTKM W HMHTEpHpeTanuu
PEe3yJIbTaTOB SKCIIEPUMEHTA

OdopmiieHre 0TICTOB
nabopaTopHBIX padoT

OTBeTHI Ha BOIMIPOCHI K
sk3ameny Ne 1-118

N3naraer MeTouKy
00paboTKu
9KCIEPUMEHTAIBHBIX
pe3yIbTaToOB C
omuOKaMu

Wznaraetr MeTOIUKH
00paboTKu
9KCTIEPUMEHTATBLHBIX
Pe3yJIbTAaTOB C
HC3HAYUTCIIbHBIMU
OIIMOKaMH

H3maraetr MeTOIUKH
00paboTKu
AKCIIEPUMEHTAITBHBIX
pe3yIbTaToOB, AEIaeT
BBIBOJBI O
JIOCTOBEPHOCTH




WCTIOJIb30BaHIEM pe3yiIbTaTOB
TEOPETUYECKUX 3HAHUH
U TIPaKTHYECKUX
HaBBIKOB
Ymeer Odopmienne otyetoB | Gopmupyer dopmupyet I'pamoTHo
dopmupoBaTh NOJTy4eHHbIe | 1a0opaTopHBIX padoT MOJTyYCHHBIC MOJTyYCHHBIC bopmupyet
pe3yapTaThl B BUAe  TaOuuI, pe3yAbTaThI B BUIIE pe3yAbTaTHI B BUIIE MOJTyYEeHHBIE
rpaduKoB Tabnwm, rpaduKoB C TaOINI, He JOCTATOYHO | PE3YyJIbTATHI B BHJIE
omurOKamMH B BEIOOpE HaTJSIIHBIX TpagUKOB Tabmu, rpadukoB
MacmTaba
Baaneer Odopmienne otuetoB | Iloka3biBaer IMoka3biBaeT IToxa3biBaeT Bce
HaBBIKAMU KOPPEKTHOH 00paboTku | 1abopaTopHbIX paboT HEJA0CTATOYHO OCHOBHBIE Heo0XoAMBIe
pe3yabTaTOB MOJMYYEHHBIX (H3HKO- HABBIKOB KOPPEKTHOH | HABBIKU KOPPEKTHOMH HaBBIKA KOPPEKTHON
XAUMUYECKUX BETUYHH 00paboTKu 00paboTKH pe3ynapTaToB | 00paboTKU
pe3yJIbTaTOB MOJYYCHHBIX (HU3HKO- pe3yIbTaTOB
MMOJIY4YCHHBIX (1)I/I3I/IKO' XUMHNYECCKHX BCINYNH MMOJTY4YCHHBIX (l)I/I3I/IKO'
XUMHNYECKHUX BECINYNH XUMHNYECCKHUX BEINYHNH
OIIK-6.5 3naer Odopmienue u 3amura | M3naraet Wznaraer CB000HO U3IaraeT
[pencrasnenue NOpUHATEIE B MPOQPECCHOHATLHOM | OTYETOB JJA0OPATOPHBIX | PE3YJIbTaThl paboT pe3yabTaThl paboT pe3yabTaThl paboT

pe3ynbTaToB paboTHI B
YCTHOW U MUCbMEHHOU

dhopme

COO0OIIIeCTBE HOPMBI MPECTABICHUS
pe3yJIbTaTOB PadOThHI

pabot no Temam 1, 3-7

1abOPaTOPHBIX padoOT
u QU3HUKO-
XUMHNYECKOT'O
IKCIIEPUMEHTA B
COOTBETCTBHHU C
HOpMaMH, IPUHATBIMU
B PO eCCHOHATIBHOM

n1abopaTOPHBIX padoOT U
(U3UKO-XUMHUYECKOTO
JKCTIEpUMEHTA B
COOTBETCTBHHU C
HOpPMaMH , IPUHATHIMH
B TipopeccoHaTEHOM
COOOIIIECTBE, C

mabopaTOpHBIX padboT
U QU3HKO-
XUMHYECKOTO
IKCIIEPUMEHTA B
COOTBETCTBHH C
HOpMaMH, NPUHATBIMU
B PO eCCUOHATTBHOM

CO00ILIECTBE, C HE3HAYUTEIbHBIMA COo00IIECTBE
olnOKaMu OIIMOKaMH U C
ITOMOIIILIO
perno/iaBaTess
Ymeer Odopmienne u 3amura | Ilpencrasnser c | [IpeacraBnsier [TpaBuibHO
MPEICTABISITh PE3yJIbTaThl pa0OTHI B | OTUETOB Ja0OPATOPHBIX | OIIMOKAMHU pe3ysibTaThl pabOTHI B MPEICTaBIISIET

BUAE OTYETOB MO Ja0OpPaTOPHOMY
MPAaKTUKYMY 110 PU3NIECKON XUMUH

pabot no Temam 1, 3-7

pe3ybTaThl pabOTHI B
BHUJIC OTYETOB IO
n1abopaTOpHOMY
MPAaKTUKYMY TI0
(husznueckoit XumMun

BUJIE OTYETOB T10
J1a00paTopHOMY
MPAKTUKYMY T10
(bu3nIecKoi XUMUH C
HE3HAUYNTEIbHBIMH
3aMevaHUsIMH

pe3ysbTaThl pabOTHI B
BHUJIC OTYETOB 110
J1ab0opaTOpHOMY
MPaKTHKYMY I10
(hU3UYECKO XUMHUU




Baageer
croco0aMu NpeICTaBICHUS
pe3yIbTaTOB PAOOTHI B BH/IC OTYCTOB

OdopmiteHne 1 3anuTa
OTYETOB Ja0OPaTOPHBIX
pabot no Temam 1, 3-7

OdopmsieT
pe3yabTATHI
J1a00paTOpHO pabOTHI

OdopmisieT pe3yabTaThl
nabopaTopHOi pabOTHI B
BHJIE OTYETA C

Odopmmser
pe3yabTaThI
1a60pPaTOPHON paboTHI

B BHJIE OTYETA C HE3HAYHUTEIHHBIMHU B BHJIE OTUYETA B
OIIMOKaMH, C OIIMOKaMH COOTBETCTBUU C
IMOMOIIEI0 MpaBwIaMU
[pernoaaBaTeis [IpeICTaBICHUS
pe3yIbTaTOB

[Ikasa onenuBanus coorerctByer CTO CIIOI TU(TY):
[lo mucnumivHe NPOMEKYTOUHAs AaTTecTalMs MPOBOAUTCS B (GopMe S5K3aMEHOB, IIKaja OLIEHUBAaHUS — OaibHas («OTJIIMYHOY», «XOPOIIOY,

«YZI0BJIETBOPUTEIIBHO», «HEYIOBIETBOPUTEIHHOY)




3. TunoBbIie KOHTPOJIBHbBIC 3aJaHUA IJIHA MPOBECIACHUA l'lpOMC)KyTO‘[HOfI aTTeCTAalluu

3.1. [IpuMepbl MHOTOBAPHAHTHBIX PACYETHBIX 321aHUI VISl KOHTPOJIA
CaAaMOCTOSITEJIbHOM PA0OTHI CTYIEHTOB U 1JISI KOHTPOJbHBIX PadoT

Temsl 1 1 2 - Xumuueckast TEPMOAMHAMHUKA H XUMHYECCKOEC PaABHOBECHUC

3aoanue Ne 1. Pacuem pagnoeecHo20 8bixo0a npooyKma Xumu4deckoll peakuyuu u evloop
ONMUMATbHBIX YC108UIL NPOGEOeHUA npoyeccd.

o 0
1.1. Ha ocHoBanuu 3HadyeHu# Temnor oOpasosanus BemectB AH ; ,qq M3 crpaBounuKa

ompeennTe 1300apHsIi TemoBoi s3ddexr xumudeckoit peakuun A Qp = A H 398 (B x/Ix) npu

YCIIOBUH, YTO BCE BEIECTBA, YUACTBYIOLINE B PEAKIIUHU, HAXOATCS B UACAILHOM ra3000pa3HOM
COCTOSIHUHU.

1.2. Onpenenute M3MEHEHUE YKCIa MOJIEH ra3000pa3HbIX BemecTB peakiuu A mpu 298 K
Y CTaHJapTHOM JIaBJICHUHU.

1.3. Paccuuraiite paboty (B k/[k), coBepiiaemyio B peakuud A TNPOTUB BHELIHETO
nasienust mpu P = const u T = 298 K.

. o < — 0
1.4. Onpenenure U30X0pHbIA TeMIOBOH dQdexT xumuueckoii peakunn A Qv = A Uqq

IIPU YCIIOBHM, 4YTO BCE BEIECTBA, YYaCTBYIOIIME B pEAKIUH, HAXOIATCA B WJICAIBHOM
ra3o00pa3HOM COCTOSHUM.
1.5. Ha ocHoBaHMM JaHHBIX M3 CHPABOYHHMKA OINPEACIUTE H3MEHEHUE CpeaHei

TEIUIOEMKOCTH B CHCTEME B pe3yibTare peakuuu A ACS s9s7 (B JUK/K). Temneparypy T mis

CBOEr0 BapuaHTa BO3bMUTE U3 TAOJHIIBL..
1.6. Onpenenute TemnoBoil 3dpdext peakuuu A mpu Temneparype | U CTaHIAPTHOM

JaBIICHAA A H$ (B xIx), MCTIONB3ys HalJICHHBIC paHee 3HAYCHUS A H 298 51 AéF(’) 298.T *

1.7. YcranoBute, kak OyneT MEHSATHCS TEIUIOBOM 3()peKkT XxuMuyeckol peakiuu A mpu
NOBBILIEHUH TemIepaTypbl. OTBET apryMeHTUPYHUTE, UCIIOJIb3YSl COOTBETCTBYIOIIME YpPaBHEHUS
XUMHUYECKON TePMOJIUHAMUKH.

1.8. Onpenenure usmeHenue 3HTponuu cucremsl (B Jx/K) B pesynbrare XuMHUYecKou
peakuuu A, MmpoTeKaroleil MeXAy BeIlecTBaMHM B HJI€AIbHOM ra3000pa3HOM COCTOSIHUM IpU
CTaHJApPTHOM JaBJIeHUH U Temmepatrype 298 K. 3HaueHus cTaHIapTHOW HTPOIUU JIJIsl BEIIECTB
BO3BMHUTE U3 CIIPABOYHHKA.

1.9. Paccuuraiite M3MEHEHUE SHTPOINUU ArS§J (8 1x/K) B pesynpraTe peakuuu A npu

temneparype 7T U CTaHJapTHOM JaBJIEHWHU, MCIIONb3yd paccuuTaHHble B M. 1.8. 3HaueHus
~0
M3MEHEHHUs SHTpoNUH 1pu temreparype 298 K u ACp g1 -

1.10. Ompenenure wu3MEHEHHME CTaHAApTHOM »SHepruu [ub6Oca ArG$ (Ix) nmns

XuMHueckoi peakunu A npu temnepatype 298 K u npu temneparype 7.

1.11. PaccumTaiiTe TepMOAMHAMHUYECKYIO KOHCTaHTY paBHoBecus K, peakuumum A npu
temneparype 298 K u remneparype 7.

1.12. Omnpeaenute rinyouHy mnpeBpaiieHus & B peakuun A npu Ttemneparype T u
aTMoc(hepHOM JTaBJICHUH MPHU YCIOBUH, YTO MCXOJIHbIE BEIIECTBA B3SIThl B CTEXMOMETPHUECKUX
KOJIMYECTBAX.

1.13. Omnpegenute rnyouHy mpeBpameHuss & B peakuuu A npu Temneparype T u
aTMOC(EpHOM [aBJICHHUU TIPH YCIOBUHU, YTO HCXOJHBIE BEUIECTBAa B3AThl B KOJMYECTBAX,
yKa3aHHBIX B TabnuUIE.

1.14. Onpenenure cTeneHb NPEBPAIICHUS UCXOAHBIX BEIIECTB MpH yciaoBusx 1.12 u 1.13.

1.15. Onpenenute cocTaB paBHOBECHOUM cMecH B % (MOIL.) AJIT XUMHUYECKOW peakiuu A
npu temneparype T u arMocpepHOM aBieHuu npu yciaosusx 1.12 u 1.13.



1.16. VYcraHoBuTe, Kak BIMSET IOBBIIIEHUE TEMIIEPaTypbl Ha TEPMOJMHAMHUYECKYIO
KOHCTaHTy paBHOBecusi Ky M paBHOBECHBIN BBIXOJI MPOJAYKTOB XUMHUECKOW peakiuu A. OTBer
apryMEeHTUPYHTE, HCIOJIb3YS COOTBETCTBYIOLIME YPABHEHUS XMUMHUYECKON TEPMOIMHAMUKHU.
ConoctaBbTe cieTaHHBIE BBIBOJIBI C PACUETHBIMU 3HAYEHUSMHU KOHCTAHT PAaBHOBECHS.

1.17. YcraHoBuTe, KaK BJIMSET IMOBBIIICHUE OOIIETO TABJICHHS HA PAaBHOBECHBIA BBIXOJ
MPOAYKTOB XUMHUECKOM peakiuu A. OTBET apryMeHTUPYHUTE.

1.18. Cpnenaiite BbIBOA 00 ONTHUMAJIBHBIX YCIOBHUSX NMPOTEKAHHUS MpoOIecca: MpU KaKuX
TEMIEpaTypax U JABICHUSAX CJIEAYyeT MPOBOAUTH PEAKINI0 A [ MOJIy4eHUS MaKCHMalbHOTO
BBIXOJIa TMPOJYKTOB. IIpu OTBeTe Ha JAHHBIA BOMPOC YYUTHIBANTE KHMHETHYECKHE (aKTOPHI U
SHEPreTUYecKHe U YKOHOMUYECKHUE 3aTPaThI.

Bapuant XuMmnyeckast peakus A T,K
1 N, +3H, = 2NH3 500
2 CCl, +4H, =CH, +4HCI1 700
3 CH, +2S, =CS, +2H,S 600
BapuaHnTt HaganpHOe KoJIM4ecTBO NCXOIHBIX BEIIECTB
1 N, — 0,2 MouB; H, - 2,0mMoib
2 CCl, — 5,0 Mous; H, - 10,0 mousb
3 CH, — 0,02 mob; S, — 0,1 monb

3aoanue Ne 2. Pacuem napyuaivHblX 0a61eHUIL KOMNOHEHM 08 PABHOBECHOU cMeCU

v o] o
2.1. Ha ocHoBanuu 3uauenuii AHY ,o¢ u3 cripaBouHHKa onpejenute TeroBon 3hdert

peakimu B A HJy (xJIx) mpu 298 K u CTangapTHOM JaBJI€HUHM C YYETOM arperaTHOro
COCTOSIHUS BCEX BEIECTB, YUACTBYIOLINX B PEAKIIUH.

2.2. Ompepenure u3Menenue sarpormun A, S, (JIx/K) B xome XxuMudeckoll peakiuu B
npu 298 K u cTaHIapTHOM JAaBJIEHUM C YYETOM arperaTHoro COCTOSIHUSI BCEX BEILECTB,
Y4YaCTBYIOUIMX B PEaKIUH.

2.3. Ha ocHOBaHMHM JaHHBIX OIPEIEIUTE H3MEHEHHE CpPEAHEW TEeIUIOEMKOCTH JIJIs

—0
peakuun B A, Cop 2051 (JIK/K).
2.4. Paccumraiite TemwioBoil 3ddekt peakumn A H; ¢ HCHONB30BaHHEM CPEIHHX
o —o0
TEII0EMKOCTER A, Cp 208 7.
2.5. Omnpenenure usmenenne surpormu A, S;  ([x/K) B xome peakimu B mnpu
—0
Temneparype T ¥ CTAHIAPTHOM JABIEHUHU, UCTIONB3YSE A Sy0s U A, Cp st .

2.6. Bprunciute n3MeHeHne cTaHaapTHO sHeprun ['n66ca A G; (JIK) 11 XMMHYECKOH

peakuuu B mnpu Temmneparype T. CpenaiiTe BBIBOA O HalpaBlI€HUH CaMOIPOU3BOJILHOTO
nporiecca.

2.7. Ormpenenurte TEPMOAMHAMUYECKYIO KOHCTAHTY PaBHOBECHsI XUMHUECKON peakunn Ky
npu Temmeparype T.

2.8. Hamumure ypaBHEHHUE, CBSI3bIBAIOIIEE KOHCTAHTY PAaBHOBECUS XUMUYECKON peakuu
K, ¢ xumunueckoil nmepeMeHHOH (IIyOMHON NpeBpaIleHUs) { MpPH YCIOBUM, YTO HCXOJHBIC

BEIL[ECTBA B3SAThI B CTEXMOMETPUUYECKUX KOIMYECTBAX.

2.9. 3BanumuTte B 00IIEM BHJC BBIPOKEHUE I KOHCTAHTHI PABHOBECHS XUMHYECCKOM
peakiuu B uepes mapruanbHble TaBICHHs pearupyoIIuX BEIIEeCTB.

2.10. Onpenenure mapIuaibHBIC JaBICHHUS T'a3000pa3HBIX BEIIECTB MPU TeMIieparype T u
aTMoc(hepHOM JTaBICHHH.



2.11. Ouenute BIMAHUE W3MEHEHHs OOIIETO JABJICHUS, TEMIIEpaTypbl U paz0aBiIeHUS
PEaKIMOHHON CMecH Tra3oM, HE Y4YacTBYIOIIMM B XHUMHYECKOW pEakIMH, Ha IOJIOXKCHHUE
PaBHOBECHSI PEAKIIMU U PAaBHOBECHBIN BBIXOJ] MIPOIYKTA.

Bapuant Peakuus B T, K
1 Fe+ CO,=FeO +CO 700
2 CO + H; = Crpagum) + H20 1000
3 Fe,O3 + 3CO = 2Fe + 3CO, 700

Tema 3 — ®a3oBble PAaBHOBECUA U PACTBOPLI HEIJIEKTPOJIUTOB

3aoanue Ne 3. Ananus ¢hazoeozo pasnosecusn sHcudKocmov — nap 6 00HOKOMHROHEHMHOU
cucmeme

3.1. dns BemecTBa A, UCTIONb3ys AaHHbIe «KpaTKoOro cipaBoYHUKA (PU3UKO-XUMHUECKHX
BEJIMYMH» 10 3aBUCUMOCTU TEMIIEPATypbl KUIIEHUSI BELIECTB OT JIABJICHHS, MOCTPONUTE KPUBYIO
ucnapenus B koopaunatax P =f (T) u InP = f(1/T).

3.2. Onpenenure ko3 duiments! ypasuenus InP = A - B/T.

3.3. Berumcnute temnory ucrmapenus AH nmns BemectBa A (x/k  /MOIB), HCIONB3yS
kod(durmenT B, HalICHHBIN B 1. 3.2.

3.4. Bpruucnure temmneparypy kunenus npu P = 1,0132- 10° Ila. ComocraBbTe ee ¢
TaOJIMYHBIM 3HAYCHHUEM.

3.5. Bpluucnure JaBiI€HUE HACBIIIEHHOIO Iapa IpU TeMmIieparype [y, YKa3aHHOH B
3aJJaHUU.

Bapuant Bemecto A Tx °C
1 C,HCI30, TPUXJIOPYKCYCHASI KHCIIOTA 130
2 C,H,CI,0, JMXJIOPYKCYCHAsi KUCIIOTa 190
3 C,H;5CIO, XJIOPYKCYCHAsI KHCJIOTa 180

3aoanue Ne 4. 3axon Paynsa u e2o npumenenue K pazdoasieHuvlm pacmeopam

4.1. Beiuucnute 1o 3akoHy Payns gaBieHuE HACBHIIIEHHOTO Tapa pacTBOPHUTENS Hal
pPacTBOPOM YKa3aHHOM KOHIEHTpPALIH.

4.2. CpaBHHTE C OKCIEPUMEHTAIGHBIMUA JAHHBIMH ¥ OOBSICHHUTE MOJIYYCHHBIH
pe3ynbTar.

4.4.  PaccuuraiiTe akTUBHOCTh U KOO(PPUIIMEHT aKTUBHOCTH PACTBOPUTEIIS.

Ne
Bapuant| CocraB pacTBopa T,°C Po,1, xI1a m, 1;:0]3)/” P, xI1a
2
a
1 Nal — H,0 25 3.1672 0.500 3.1179
2 Co(NHy), — H,O 25 3.1672 1.600 3.0818
3 C12H22011 — H,O 0 0.6104 1.651 0.5893

3aoanue Ne 5. Joyonuockonuueckue u KpuocKkonuuecKkue ce0iicmea pacmeopos

Onpenenure, NOAYMHSIOTCS JIM HJI€ATbHBIM 3aKOHAM YyKa3aHHblE B TaOJUIE PacTBOPBHI.
Eciin He NOJUMHSIOTCS — YKaKUTE PUUHHY.

st cucremsl H3BO3 — HO mpuBeneno moBsimeHne Temreparypsl kumeHust (AT), mns
BCEX JIPYTUX CHCTEM — IOHW)KEHHE TeMIepaTrypsl 3amep3anus (AT).



Ne

BapuaHT PactBop Cocras pacTBopa AT
a
1 H;BO; — H,0 2.541/100r HyO 0.214
2 CCI;COOH - H,0 1.062r/65r H,O 0.322
3 LiBr — H,O 1.390r/ 100 r H,O 0.566

D6ynuockonuyeckue E u kpuockonuueckrue K KOHCTaHTBI paCTBOPUTENICH:

PactBopurens H,O CeHe CH;COOH NH;3(x) CCly
K 1.86 5.07 3.6 - -
E 0.513 - - 0.33 5.64

3aoanue Ne 6. Ananus ¢hazoevix pasnosecuil #cuoKocms — nap 6 08YXKOMNHOHEHMHOU
cucmeme

6.1. Kakyro nadopmanmio o cucreMe HeceT Auarpamma TeMIepaTypa KUIIEHUS — COCTaB
cuctembl A—B?

[To nuarpamme omnpenenure:

6.2. Ilpu kakoi TeMIiepaType 3aKUIUT KUIKOCTh, CoJepKaiias @ MoJ. % BemiecTa A.

6.3. IIpu kakoii TemmnepaType BCs IepBOHAYaNIbHAS KHUAKOCTh 00paTUTCA B Map, €CIu Mpu
HarpeBaHuu Hap He OTBOAUTH?

6.4. Kak Oyznet MeHAThCS COCTaB MEPBOHAYAIBHOM JKUIKOCTH 110 Mepe UcrapeHus?

6.5. KaxoB cocTaB nepBbIX Iy3bIpbKOB Iapa?

6.6. Kak wu3MeHsieTcs COCTaB PaBHOBECHOTO C KHUISIICH J>KUIKOCTbIO Mapa B XOJe
ucnapeHus?

6.7. Kakoe KOIMYECTBO KaKJIOTO U3 KOMIIOHEHTOB CMECH OYJEeT HaXOAUTHCS B JKUIKOM
¢a3ze u B mape, eciim M KI CMeCH, 33/IaHHOTO COCTaBa HarpeTh 10 TEMIIepaTypsl 17

6.8. Kakue npoayKTbl MOYHO TOJY4YUTb, €CIU IOABEPTHYTH JXKUAKOCTH 3aJaHHOIO
cocraBa

@) IeperoHKe B paBHOBECUH (MHTETPaIbHOM MEepPEeroHKe);

0) ipoctoit (auddepeHnanbHO) MeperoHKe;

8) pektudukanuu?

BapI/IaHT Cucrema A-B M, kr a, Moir.% A T, °C
1 H,O — C4Hg0O, 2,0 80 92
2 CH30H — C,H4Cl, 0,5 30 68
3 (C,Hs),0 — CCly 1,0 60 65

3aoanue Ne 7. Dazoevie pasnosecus. /[luazpammol niagkocmu

7.1. OxapakTtepu3yiiTe auarpamMmy IUIaBKOCTH cucteMbl A — B: pacTtBopuMOCTb
KOMITOHEHTOB B JKUIKUX U TBEPIbIX (pa3ax, THIBI TBEPABIX PACTBOPOB, HATMYUE YCTOWUMBBIX H
HEYCTOMYUBBIX XUMUUYECKUX COETUHEHHUI.

7.2. JlaliTe ommMcaHHWE COCTOSHUS CHUCTEMBI B PA3IMYHBIX YCIOBHSX, pacimudpoBan
3HAYCHHE BCEX IOJICH, TUHUN U XapaKTePHBIX TOYEK JUArpaMMBbl IJIIaBKOCTH cucTeMbl A — B.

7.3. Onpenenute TemMneparypy Haudaia KpUCTaJUIM3allMU paciijiaBa cocTaBa | U cocrtaB
MepBbIX KpucTaioB. Kak u3MeHseTcs cocTaB paciuiaBa M TBEPAOH (ha3bl MPU OXJIKICHUH?

7.4.0npenenuTte TeMIepaTypy Havaja IJIaBICHUS, KOJIUYECTBO U COCTaB (a3 Mpu ITOU
TeMIlepaType Uil cuctemsl coctasa 1.




7.5. Hauepture cxemarudecKue KpUBBIE OXJIaxJIeHUs paciuiaBoB cocrasa [, II u III,
OTIpeIeNIUB YHCIIO U COCTaB (a3 M pacCUUTaB YHCIIO CTETEHEN CBOOOBI B XapaKTEPHBIX TOUKaX U
Ha KaXJI0M Y4acTKe KpUBOW OXJIaKICHUSI.

7.6. BeluncnuTe Macchl PaBHOBECHBIX (a3 npu 3aganHoi temneparype t,°C u konuyecTse
UCXonHOM cMmecu cocrasa III.

7.7. Ana cuctem, o0pa3yroIIMX XUMHUYECKUE COCAMHEHHUS, OINpeaenauTe (GOpMyIbl 3TUX
COCIMHEHU.

CocTaB UCXOIHOU cMeCH
Bapuant Cucrema A-B KomuuectBo coctasa A,% T.,°C
HCXOIHOM I I 1
cMecHu
1 Mg - Cu 500r 10 60 90 550
2 Cr—Sn 5 kr 20 98 80 200
3 Cd-Cu 800 r 100 60 50 580

Tema 4 — DileKTpOXMMHUYECKHE CHCTEMbI

3aoanue Ne 8. Inekmpoosuscyujue cunvt U ROMEHYUAb

8.1. Kakoro posa neBblii 37€KTpo/] rajgbpBaHudeckoro anemenTa A. Hanumure ypaBHeHUE
peakuuy, NPOTEKarolell Ha 3TOM 3JEKTPOJe B PABHOBECHBIX YCIOBMSIX, U ypaBHEHHUE I
pacuera noTeHLKaia 3TOro IEKTpoa.

8.2. Onpexnenure CPEeIHIO MOHHYIO aKTUBHOCTH JIEKTPOJIMTA 8i B JIEBOM 3JIEKTPOE
rajJlbBaHUYECKOro »JIeMeHTa A Ha OCHOBAHMU CIIPABOYHBIX 3HAUYEHUM CpPEJHEro HOHHOIO
KO3(QULIMEHTa aKTUBHOCTH 3JIEKTPOJIUTA MPH MOJISIBHOM KOHLIEHTpALMM Mp M TeMiepaType
298 K.

8.3. Onpenenure 31EKTPOAHBIN TOTEHLIMAN JeBoro 3iekTpoaa npu 298 K. CrangapTHbIN
AIIEKTPO/IHBII MOTEHIIMAT BO3bMUTE U3 CIIPAaBOYHUKA.

8.4. Kakoro pona mpaBblii AJIEKTPOJ TalbBaHUYECKOTO »dJjeMeHTa A? Hanummre
yYpaBHEHUE peaKkuy, IPOTEKAIOIIEH Ha 3TOM 3JIEKTPOIE B PABHOBECHBIX YCIIOBUSX, U YpaBHEHUE
JUIsl pacueTa MOTEHIMala 3TOro MEKTPoaa

8.5. Onpenenure CpeHION MOHHYIO aKTUBHOCTH AJIEKTPOJIUTA 8+ B MPABOM BJIEKTPOJE
raJIbBAHUYECKOTO 3JeMeHTa A Ha OCHOBAaHWHU CIPABOYHBIX 3HAYEHUIH CPEIHEr0 HOHHOIO
KO3 (UIIMEeHTa aKTUBHOCTU 3JIEKTPOJIUTA MPHU MOJSUIBHON KOHIIEHTpAaMu My U TeMIleparype
298 K.

8.6. Ompenenure dJIEKTPOAHBIM NOTEHLHMAN IpaBoro »siekrpoga npu 298 K.
CraHaapTHBIN AJIEKTPOAHBIN MOTEHIMAT BO3BMUTE U3 CIIPABOYHHUKA.

8.7. Hammmmre 31EeKTpOJHBIE pEAaKLUH, TMPOTEKAIOUIMe Ha OTPHUIATEIbHOM H
MOJIOKHUTEIBHOM  DJIEKTPOJaX M CYMMApHYI0 XHUMHMUYECKYI0 PEaKIHMI0, IPOTEKAIOIIYI0
CaMOIPOM3BOJILHO IIPU PabOTE raJlbBaHUYECKOT0 JIeMeHTa A.

8.8. Ompenenute snexrponBmkyiyo cuiny (3JC) rampBaHUYECKOTO 3JIeMEeHTa A H
MaKCHMAaJbHYIO MOJIE3HYIO 3JIEKTPHUYECKYI0 PaboTy, KOTOPYI0 MOXHO MOJYy4YUTh NMpH padoTe
JTAaHHOTO 3JIeMEHTa Npu Temmneparype 298 K.

8.9. BeluncinTe KOHCTAaHTY PAaBHOBECHS PEAKIMM, IPOTEKAKOUIEH CaMOIPOU3BOJIBHO a
rajJlbBaHMuecKoM aieMeHTe A npu temneparype 298 K. Ilpumute, 4To B peakuuu y4acTBYyeT
OJIMH JIEKTPOH.

8.10.CocTaBbTe TraJIbBAHWUYECKUH DIIEMEHT, B KOTOPOM IIPOTEKAET CaMOIPOU3BOJIEHO
XUMHYecKas peakuus B.



8.11.0npenenute cranaaptHoe 3Hadenre DJC raapBaHm4yeckoro anemeHta. B koropom
IIpOTEKaeT XUMHUYecKas peakuus B, npu temneparype 298 K Ha OcCHOBaHMM CTaHIApTHBIX
JIEKTPOJIHBIX TOTEHLUAJIOB U3 CIIPAaBOYHUKA.

8.12. Onpenennre E° npu Temmeparypax 288 u 308 K Ha ocHoBanuM 3Hauenns E° npu
OE°

298 K u BeIMYMHBI (E] , IPUHSIB YTO B YKa3aHHOM MHTEpBaJIe TEMIIEPATYP 3aBUCUMOCTD E°
P

= f(T) nuneiina.

8.13. Ompenemure AGY (kJIx) peakuuu B, MpOTEKArOLIeH B ralbBaHHYECKOM JIEMEHTE
npu temneparypax 288 K.

8.14. Omnpenenute AS? (Jx/K) s peakuuu B, mporekaromieid B rajibBaHUYECKOM
3JIeMeHTe Ipu Temiieparypax 288 K.

8.15. Ompegemure TemioBoit »bdext AH? (kJ[x) peakuus B, mporexaomeil B

rajqbBaHUYECKOM JIEMEHTE Npu Temiiepatypax 288 K.
8.16. Omnpenennte KOHCTAHTY PaBHOBECUS XUMUYECKOM peakuuu B, mpu Temiieparype

288 K.
Bapuant I'anpBannueckuii pyeMeHT A My, ma,
P Mous/kr HoO Mous/kr HoO

1 Zn|ZnS04||KCIAGCl ), AQ 0,005 0,2

2 Pt,H,|H,SO4||[KCIHY2Cloipy,HY 0,005 0,2

3 Cu|CuCl,||CdSO4Hg2SO4p),HG 0,005 0,2

OE® 4
Bapuant Xumuueckas peakuus B 8_T - 107, B/K
P

1 Pb + 2Agl = Pbl, + 2Ag —1,38

2 H, + Hg,SO,4 = H,SO,4 + 2 Hg -6,50

3 Nalz; + Na,S =3Nal + S + 6,59

3aoanue Ne 9. dnekmpuueckas npogoOUMOCHb PACHIEOPOE CADBIX IIEKMPOIUM 08

9.1. Onpenenure yAeIbHYIO 3JIEKTPUYECKYIO MPOBOJUMOCTbh pacTBOpa 3JIEKTPOSIUTa A,
UCTIONB3Ys yIeIbHOE COIPOTHBIICHNE PacTBOpa p.

9.2. Onpenenute MOJSPHYIO 3JIEKTPUUECKYIO IPOBOAUMOCTD PACTBOPA JIEKTPOIUTA A.

9.3. Ha ocHoBaHuu CIIPaBOYHBIX JAHHBIX HNPOBOJUMOCTHU OTACIBbHBIX MOHOB BBIYHUCINUTC
IpeeNbHYI0 MOJSIPHYIO 3JEKTPUUECKYIO IPOBOAMMOCTD 33JAHHOTO 3JIEKTPOJIMTA.

9.4. Paccuuraiite creneHb quccouuanuu (%) u KOHCTAHTY JUCCOLMALIUN IEKTPOIUTa A
npy KoHIEeHTpauK C Ha OCHOBAHUU JIAHHBIX AIEKTPUUECKONW MPOBOIUMOCTH.

9.5. OmpenenuTe KOHIEHTPAIMIO HMOHOB BOAOpPOJA B pacTBOpe 3JEKTpoiuTa A mpu
KoHIeHTpauuu C, UCTONb3ysl 3HAYCHHE CTENEHU MCCOLMAallUM, monydyeHHoe B 1. 8.4. u pH
pacTBopa.

9.6. N300pa3ure cxeMaTu4ecku U OOBSICHUTE 3aBUCUMOCTH YAEIbHOH 3JIEKTPUUECKOM
IPOBOANMOCTH OT KOHIIEHTPAINH CIa00T0 M CHIIBHOTO JIEKTPOJIHTA.

9.7. N300pa3zurte cxeMaTHUeCKHu U OOBSCHUTE 3aBUCHUMOCTh MOJIAPHOM 3JEKTPUYECKOM
MIPOBOJIUMOCTH OT KOHIICHTPAIIUH CJIA00TO W CHIIBHOTO AJIEKTPOJIHTA.

Bapuant Onexrponut A C-10%, monb/n p~10'2, Om-Mm
1 HCOOH 1,39 0,569




2 H-C3H,COOH 1,04 2,218
3 HCOOH 1,11 0,655

Tema 5 — MeToabl U3yYeHHsI CTPOEHHUSI MOJIEKYJ, OCHOBAHHbIE HA JIEKTPUYECKHUX
cBOMCTBAaX

3aoanue Ne 10. Inexkmpuueckue ceoiicmea MoJieKy

Paccunrare aumonbHBIH MOMEHT U 3()PEKTUBHBIN paguyc MOJEKYIBl A Ha OCHOBaHUU
AKCIEPUMEHTATBHBIX 3HAYCHUI MOJISIPHOM MOJISIPU3YEMOCTHU MPpH 3aianHo# Temmnieparype 7. [Ipu
pacuere mpeHeOpedb BEIWYMHOW AaTOMHOW COCTABIISIFOIICH TOJSPU3YEMOCTH, MOJISPHYIO
pedpaKIiio BEIYUCIUTD MO MPABUITY aITUTUBHOCTH.

Bapuant Monekyna A T,K Pm-10°, M%/Monb
1 NH; 473 35.21
2 H,O 573 40.5
3 HCI 260 33.57

Tema 6 — OnTHyecKue MeTOAbI U3yYeHHsI CTPOEHUS BelllecTBA
3aoanue Ne 11. Bpawyamenvhnoie cnekmpbul 08yXamomHbIX MOAEKYJl

3.1. HanmmuTe KBAaHTOBO-MEXaHMYECKOE YpaBHEHWE [UIS  pacyera OHEPrHH
BpalaTeIbHOIO IBUKEHUS JBYXaTOMHOM MOJIEKYJIbI KaK KECTKOI'O POTaTopa.

3.2. BrBeaute ypaBHEHHE ISl pacdeTa W3MEHEHHs SHEPTUHU BPAILCHHUS JIBYXaTOMHON
MOJIEKYJIbl KaK ’K€CTKOI'0 poTaTopa IpH Iepexojie ee Ha COCeAHUMN, 0ojiee BBICOKUI KBAaHTOBBII
YPOBEHB.

3.3. BoBeaure ypaBHEHHE 3aBUCHMOCTH BOJIHOBOI'O YHMCJIa BpAIATENbHBIX JIMHUHA B
CIEKTpE MOTJIOICHUS ABYXaTOMHOM MOJICKYJIBI OT BPaIlaTeIbHOTO KBAHTOBOTO YUCIIA.

3.4. BoBeaute ypaBHEHUE AJIs pacyeTa Pa3HOCTHU BOJHOBBIX YHCEN COCEIHUX JIMHUI BO
BpaIIaTeIbHOM CIIEKTPE MOTJIOMIEHHUS IBYXaTOMHON MOJIEKYJIbI.

3.5.  PaccunTaiite BpamarenbHy0 IOCTOSHHYIO (B emtu M'l) JBYXaTOMHOH MOJIEKYJIBI
A TI0 BOJHOBBIM YHCJaM ABYX COCETHHX JIMHUHM B JJIMHHOBOJIHOBOH HMH()paKpacHOW 00iacTu
BpaIaTeIbHOIO CIIEKTPa MOTJIOMIEHUS MOJIEKYIbI (cM.Tabi.3.1) .

3.6. OmpenenuTe SHEPTUIO0 BpamleHHWs] MOJEKYIbl A Ha MEpBBIX IISITH KBAHTOBBIX
BpalaTeabHbIX YPOBHAX (JIK).

3.7. BpruepruTe cXeMaTHYECKH SHEPTeTUYECKHE YPOBHHU BpAIATENHFHOTO JBIKEHHS
JIByXaTOMHOM MOJIEKYJIbI KaK >KECTKOTO poTaTopa.

3.8. Hanecure myHKTHpPOM Ha 3Ty CXEMY BpalllaTeJIbHbIe KBAHTOBBIE YPOBHH MOJICKYJIBI,
HE SBIISAIOLICHCS )KECTKUM POTATOPOM.

3.9. BrBeaute ypaBHEHHUE JUISl BHIYHUCICHUSI PaBHOBECHOTO MEXbBSJIEPHOTO PACCTOSHUS
Ha OCHOBaHMM PA3HOCTU BOJHOBBIX YHCEN COCEJHHX JIMHUA BO BpalaTeIbHOM CIEKTpe
TIOTJIOIIEHHUSI.

3.10. Omnpenenute MOMEHT MHEPLIMU JIBYXaTOMHOU MOJIEKYJIBI A.

3.11. PaccuunTaiiTe NpUBEICHHYIO MacCy MOJIEKYIBI A.

3.12. Berruucnure paBHOBECHOE MEXbsAepHOE paccTosiHue () Mosekyisl A. ConocraBbTe
MIOJTy9YCHHOE 3HaYCHUE CO CTIPAaBOYHBIMH JTAHHBIMH.

3.13. OrHecure HabIIOAaeMble JUHUM BO BpallaTeIbHOM CIEKTpPEe MOJIEKYJIbl A K
BpaIIaTeIbHBIM IIEPEX0IaM.

3.14. PaccuuTaiiTe = BOJHOBBIE 4YHCIA  CIEKTPAJIbHBIX  JUHHWHA, CBSI3aHHBIX C
BpamarenbHbiMu niepexogamu 0—1, 1—2 u 2—3 mis monekynst A.

3.15. Brruncnure npuBeCHHYIO MacCy U30TOMO3aMEIIEHHOW MOJIEKYJIbI B.



3.16. PaccunTaiiTe = BOMHOBBIE 4YHCIA  CIEKTPAJIbHBIX  JUHHWHA, CBSI3aHHBIX C
BpamiarelbHpIMu niepexogaamu 0—1, 1 -2 u 2—3 nus Monexkynsl B. MexbsaepHbie pacCTOSTHUS
B MoJieKynax A u B cuutath paBHBIMH.

3.17. Omnpenenute BEJIWYMHY U HANpPaBICHUE W30TOINHOIO CABUIa JIMHUHN MOMIOIEHUS
BO BpallaTeJIbHBIX CHEKTpax Moiekyal A u B, ecium 3TH JNMHHUM COOTBETCTBYIOT IE€pEXojaM
MEX]ly BpalarelbHbIMU YpoBHSIMU 0—1, 1 -2 n 2—3 .

3.18. HapucyiiTe cxemMaTH4ecKd BpaUIaTEIbHBI CHEKTP IOTJIOUICHUS JBYXaTOMHOU
Mmonekyiasl A. HanecuTe Ha 3TOT K€ CHEKTp JMHHMH, COOTBETCTBYIOLIME BpallaTebHBIM
nepexo/iaM AJis MoJieKyJibl B.

3.19. OObsAcHuUTE NPUYMHY HEMOHOTOHHOI'O M3MEHEHHUS WHTEHCUBHOCTH JIMHUH
IIOTJIOILCHMS [10 MEpE YBEIIMYEHHUs] SJHEPIUU BPALLECHUS MOJIEKYIIB.

Bapuanr Monexyna A v-107,1 Mosexyna B
1 LiH 60.12 75.15 Li’H
2 BCI 4.104 5.472 B*'Cl
3 BeH 103.15 123.78 Be’H
3aoanue 12. Konebamenvnsle cnekmpul 08yXamoMHbIX MOJIEKYTl
4.1 Hamummre  KBaHTOBO-MEXAaHMYECKOE  ypaBHEHUWE Il pacyera  DHEPruu

K0JIe0aTEIBHOTO ABMXKEHHUS JBYXaTOMHOM MOJIEKYJIbI KaK TApMOHUYECKOTO OCHUIIATOPA.

4.2 Hamumurte  KBaHTOBO-MEXaHWYECKOEC  ypaBHEGHHWE I pacdyera  dHEPruu
K0J1e0aTEeIbHOTO ABM)KEHUS JBYXaTOMHOM MOJIEKYJIbI aHTAPMOHUYECKOTO OCIIMIUISTOPA.

4.3 Beramcmute mno ompeaencHHbIM U3 MK-crekrpa TOMIONMICHUS —JBYXaTOMHOM
MoJIeKynbl A OCHOBHOMY TOHY (V,), mepBoMy 06epToHy (V,) miam BTopomy obepTony (V,)

(Tabi. 4) BOJIHOBOE YHMCIIO COOCTBEHHBIX KOJeOaHUN @, , KOOPPUIMEHT aHTAPMOHUYHOCTH X,

U aHTapMOHHUYHOCTb @ X, .

4.4 Bpluucnute BOJHOBOE 4YMCIIO TpomynieHHoW iauHuu B MK-cnekrpe mornomeHus
JIBYXaTOMHOU MOJIEKYJb A (V,, v, wm v,) .

4.5 OrmnpenenuTe SHEPrur0 KoyieOaTeNbHOTO JIBMKEHUS MOJIEKYJIbl A Ha HyJIEBOM
KoyiebaTenbHOM KBaHTOBOM ypoBHe Eg (/[x), Mcronb3ys BOJHOBOE YHMCIO COOCTBEHHBIX
Kose0aHul @, W aHTapMOHMYHOCTb @, X, (cM. 11.4.3)

4.6 BeiBemuTe ypaBHEHHE JUIsI pacueTa MaKCHMAaJIBHOTO KOJIEOaTeIbHOTO KBAaHTOBOTO
qucia.

4.7 Ornpenenute MakCUMalIbHOE KOJ€OATEIbHOE KBAHTOBOE UUCIO U, JUISI MOJIEKYJIbI
A.

4.8 Omnpexnenure 3HEPruI0 KouedaTeabHOro ABMKEHUS Emax (JK) Ha MakcuManbHOM
K0JIeOAaTeTbHOM KBaHTOBOM YPOBHE.

4.9 Omnpenenure 3Hepruto auccouunanuu Do monekynsl A (k//MoIb).

4.10 Berueprute rpaduk 3aBucumoctu E ., = f(v), BbiOpaB 2-3 3Ha4YeHUS KBAaHTOBOTO

YyHhClla U W PaccuUMTaB 3HauUeHUs Eyqy B uHTEpBasie ot 0 10 U, -

4.11 Vkaxute Ha TrpaduKe SHEPrui0 KoyeOaTeNbHOTO [BUXKEHUS Ha MaKCUMaJIbHOM
KoJIe0aTeIbHOM KBAaHTOBOM YPOBHE Emax (k) 1 sHepruto muccornmanuu Dy .
4.12 BpIYMCINTE CHIOBYIO MOCTOSIHHYIO XHMHUYECKOW CBs3U K, TBYXaTOMHOW MOJIEKYJIbI

A

4.13 Belunuciaure  BOJIHOBOE YHCIO COOCTBEHHBIX KOJE0AHMN  U30TONO3aMELICHHON
MOJIEKYJIbI B.

4.14 OHpCI[CJ'II/ITC BCJIIMYMHY U HAIIPaBJICHUEC N30TOITHOT'O CABUIA.



1

Bapuant Monekyna A | v,-107%, M v, 107, ™ 7,102, M" | Monexyna B
1 HI 2230 4380 - “HI
2 HF 3962 - 11344 *HF
3 HCI 2885 - 8339 “HCl

Tema 7— XuMnueckas KHHETHKA H KaTaJIN3

3aoanua Ne 14 u 15. Onpedenenue nopaoka u KOHCMAaHMbl CKOPOCMU XUMUYUECKOU

peaxkuuu u memnepamypnoﬁ 3asucumocmu Ckopocmu XUMUUECKOU peakuuu

10.1. Iloctporite rpaduku 3aBUCUMOCTH KOHIEHTparuu C HCXOIHOTO BEIIECTBA OT
BpeMenH t uist peakiuu B, 3anannoit B Tadnuiie, B koopaunatax InC = f(t) u 1/C = (t). [To Buny
rpaduka onpenenuTe NopsI0K peakltu.

10.2. PaccuuraiiTe KOHCTAaHTY CKOPOCTHU peakuuu B.

10.3. BpruncinuTe KOHIEHTPALMIO UCXOJHOIO BEUIECTBA U MPOJYKTOB peakiuu B udepes
200 c oT HayaJsia peaKIHH.

10.4. Paccunraiite Bpems, 3a koTopoe npopearupyet 10% MCX0IHOTO BELECTBA.

10.5. Onpenenute nepuo NOIYIPEBpALICHHS peakuuu B.

Bapuant 1. Peaknus B: 2NO,;=2NO + O, T =631 K

t,C C-103, MOJIB/T
0 1,0000

60 0,8308

120 0,7108

150 0,6632

180 0,6212

300 0,4954

Bapuanr 2. Peakuus B: 2F,0=2F, + O, T=543 K

1073, ¢ C-10° monb/n
0 1,0000
1,2 0,9352
2,4 0,8794
6,0 0,7442
12,0 00,5936
24,0 0,4218
Bapuanr 3. Peakmus B: 2N,O=2N, + O, T =938 K
t,c C, monn/1
0 0,154
30 0,145
60 0,137
120 0,122
240 0,097
300 0,086




10.6. Onpenenure 3HEPTUI0 aKTUBALMK XUMUYECKOW peakuuu B, ucnosib3ys 3Hau€HUs
KOHCTAaHTBI CKOpocTH peakimu Ky u K, mpu 1Byx 3Hadenusx temneparypst Th u To.

10.7. 3anumure ypaBHeHue Appenuyca. Omnpenenure MNPeAIKCIOHEHIUATbHBIN
MHOJKUTENb B YpaBHEHUU AppeHuyca.

10.8. Onpenenure KOHCTAHTY CKOPOCTH XUMHUYECKON peakiuu B npu temnepatype 7Ts.

10.9. Onpenenute TemrepaTypHbiii koadduuent Bant-I'odda y st ckopoctu peakium
B B unrepBane remneparyp Thu 7.

10.10. Hcnonb3ys TemriepaTypHblii KOd(DQHUIIMEHT Yy, ONpeAeUTe, BO CKOJIBKO pa3
M3MEHUTCS CKOPOCTh peakluu, eciiu TemnepaTtypy 71 yBenuuuTth Ha Benuuuny AT.

Bapuanr | T1, K k1 Ty, K Ko T3, K AT, K
1 656 7,700 1/(M0J1B-C) 592 0,844 n/(moJib-C) 667 25
2 523 1,45-10 2 11/(Mou1b-C) 570 0,324 1/(Mo1b-¢) 590 25
3 813 1,702-10° ¢ * 783 4,63510° ¢t 777 15

3.2. KonrpoJbHbie BONpochl mo Kypcey '"®Pusndeckasi xumusa' k 3k3ameny (S u 6
ceMecTp)

Tembl 1 1 2 - Xumuueckasi TEPMOAMHAMHUKA U XHMHYE€CKOEC PAaBHOBECHUE

1. @®ynkuum mporecca U (GYHKIMHA COCTOSHUS. BHYTpeHHSISI dHeprus, TeoTa, padoTa,
3aKOHBI TEPMOJUHAMUKH.

2. Pabota pacmmpeHus: UACaIbHOTO Ta3a B M30TEPMUYECKOM, HM300apHOM M H300apHO-

U30TEPMHUUYECKOM Tpolieccax.

TemoTa Mpo1eccoB Npy MOCTOSHHOM 00bEME U JTABJICHUH.

ITepBblii 3akoH TepMoarHaMuKku. Pacuer TennoBbix 3¢ dexToB. 3akoH ['ecca.

5. TemnoTel 00pa30BaHMs M TEIUIOTH CrOpaHUs BemiecTB. VX MCIOIb30BaHUE sl pacueTOB
TEIUIOBBIX 3()(HPEKTOB XUMUUYECKUX PEaKLUH.

6. OmnpeneneHune TeIIOEMKOCTH. VICTHHHAsT W CpemHSAA TEIJIOEMKOCTb. 3aBUCHMOCTD
TETUIOEMKOCTH OT TEMIIEepaTyphl (MHTEPIOISIIIMOHHBIE YPaBHEHHUS).

7. 3aBUCUMOCTH TEIUIOBOTO 3(PdeKTa XUMUUYECKUX PEaAKIUH OT TeMIepaTyphl. Y paBHEHUE
Kupxrodga.

8. WuterpupoBanme ypaBHeHusi Kupxropa. CocraBieHue ypaBHEHHS Ui pacyera
TEIUIOBOT0 AP PeKTa XMMUYECKON peakIuy MpH 3aJaHHOH TeMiepaType.

9. TepMomuHaAMHYECKH oOpaTtumble u HeoOpaTuMble IPOLIECCHI. Pabora
TEPMOJIMHAMHUYECKH 00paTUMOTO IMpolecca.

10. DuTpomnms. MaTtemaTnueckne BeipakeHus |l 3akoHa TepMOAMHAMUKY [T OOPAaTUMBIX H
HEOOpaTHUMBIX IPOIIECCOB.

11. I3mMeHeHue S3HTPOINUK B U30JUPOBAHHOM CHUCTEME KaK KPUTEPUl HAIIPaBJICHHS TIpoliecca
U COCTOSTHUSI paBHOBECHS.

12. I3MeHeHne SHTPONHY MIPH HArPEeBaHUM, PACIIMPEHUH, CMEIIEHUH HJICATbHBIX Ta30B MPH
(ha30BbIX MEpEXoaax.

13. Iocrynar [Tnanka. Pacuer abCcoMOTHOM SHTPOIHH.

14. I3MeHeHne SHTPONUHU B XMMHUYECKHX peakuusax. CocTaBiieHUe YpaBHEHUS I pacyera
WU3MEHEHHS YPHTPOITUHN XUMHUYECKON peaKkIuy MPH 3aJaHHOH TeMIepaType.

15. MakcumanbHas ¥ MakCHUMajbHas Toje3Has pabota. TepMmoanHaMuUecKue MOTEHIHAIIBI
KaK Mepa paboToCIoCOOHOCTH CHCTEMBI.

16. TepmoauHaMuyeckue MOTEHIMANBl KaK KPUTEPUN HAMpaBJICHUS MpPoIlecca U COCTOSHUS
PABHOBECHSI B 3aKPBITHIX CHCTEMaX.

17. Oneprust I'enpMmronbua (M30XOPHO-U30TEPMUUECKUN MOTEHNIHMaAN) M 3Heprus [ 'ub0ca
(n300apHO-M30TEpMHUYECKUi ToTeHIHa). CBOOOIHAS M CBSI3aHHAS DHEPTHSI.

Hw



18.
19.
20.

21.
22.
23.
24.
25.
26.
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28.

29.
30.
31.

32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.

49.

3aBucumocTh 3Hepruu ['m66ca ot Temreparypsl U 1aBICHUS.

VYpasuenue ['enpmromsia-I ndoca.

3aBucUMOCTh dHepruu ['mbbca OT cocraBa CHUCTEMBbL. XHWMHUYECKHH MOTECHIIHAT
KOMIIOHEHTa CUCTEMBI.

XVUMUYECKUH TTOTCHIIUAT UICaThHOTO U PEeaThbHOTO ra30B. ®YruTHBHOCTh, KOAPPUITUEHT
(yrUTUBHOCTH; AaKTUBHOCTh, KOA(D(PUIIMEHT aKTUBHOCTH pealbHOTO Ta3a. Meroabl
HaXOXJeHUs KO3(PPUIIMEHTOB PYTrUTUBHOCTH M aKTUBHOCTH.

BriBoa ypaBHEHUA "M30TEpMbl XUMUYECKON peakuu'.

TepMoanHaMuyecKue U NPaKTUYECKUE KOHCTAHThl paBHOBeCHs. CBS3b MEX1Y HUMH.
PaBHOBecMe B TeTEpOreHHBIX XHUMHUYECKMX peakuusx. KOHCTaHThI paBHOBecHs
TeTEPOre€HHBIX PEAKLIUMN.

3aBUCHUMOCTh KOHCTaHTBhl PaBHOBECHUSI OT TeMIlepaTypbl. BboiBoa M aHanu3 ypaBHEHUSA
1300apbl XUMUYECKON peakiuu B quddepeHansHoi Gopme.

Unterpanbuas ¢opMa ypaBHeHHs H300apbl XumHuueckod peakuuu. CocraBieHHe
YpaBHEHHUS Ul pacueTa KOHCTAHThl pABHOBECHSI XUMUYECKON PEAKIIUHN OT TEMIIEPATYPBHI.
TennoBast Teopema HepHcTa 1 ciencTBust U3 Hee.

Tema 3 — @da30Bble pABHOBECHSI U PACTBOPbHI HEAJIEKTPOJIUTOB

[TpaBmio ¢a3 [ubd6ca. Ilomsrue "daza", "cocrammsrommee BemecTBa', '"dHCIIO
KOMITOHEHTOB", "TEPMOJIMHAMUYECKUE CTETICHU CBOOOIbI".

VYcnoBue TEpMOAMHAMUYECKOTO PAaBHOBECUS MEXKTY (pasamu.

BoiBOg, aHanu3 1 uHTErpupoBanue ypasuenus Knaysumyca-Knaneiipona.

JlnarpamMmbl COCTOSIHUSI OJJHOKOMIIOHEHTHBIX cucTeM. VX pa30op ¢ momolpio mnpasuia
¢a3 I'nb6ca.

WneanpHble 1 HEUAEaIbHbIE PACTBOPHI. 3aKOH Payis.

[TpenenbHO pa3daBieHHBIE, aTepMabHbIC, PETYJISPHBIC PACTBOPHI.

[TapunanbHble MOJIbHBIE BETMYHMHBI. Y paBHeHUs [ no06ca-/lorema.

XHUMHUUECKUH MOTEHIMAI KOMIIOHEHTA B U/I€AJIbHOM U HEUAECAIIbHOM PacTBOPAX.
Boruncnenus akTHBHOCTH PacCTBOPUTEIS IO MTOHMKEHUIO JIBJICHUS [1apa HaJl paCTBOPOM
Bbluncnenre akTUBHOCTH PACTBOPUTENS MO MOHM)KEHHUIO TEMIIEpaTypbl 3amep3aHusi
pacTBopa.

Brruncnenre akTHBHOCTH pacTBOPUTEINS 10 OCMOTHYECKOMY JTaBJIEHUIO PacTBOPA.
Konnurarueable CBOMCTBA paCTBOPOB U UX ITPAKTUYECKOE UCIIOJIB30BAHNE.
PacTBOpHMOCTB razoB B )KMJIKOCTH. 3aBUCUMOCTb PACTBOPUMOCTH OT TEMIIEPATYPHI.
PactBopuMOCTh Tra3oB B KUAKOCTU. 3aBUCUMOCTb DPACTBOPUMOCTH OT JaBJICHUS U
N00aBKH 3JeKTposuTa. YpaBHeHHe CedeHoBa.

HeorpannuenHo pacTBopuMbIE IpYyr B JIpyre >KUJIKOCTH. BblumciieHue aaBiieHuss U
cocTaBa mapa Haj uJeanbHbIMU pacTBopaMu. [lepBriit 3akon ['n66ca-Konosanona.
Huarpammbl  "oOmiee maBieHHe-cocTaB", 'Temmeparypa KUIleHHS - cocTaB',"cocraB
pacTBOpa -cocTaB napa" sl uACaIbHBIX paCTBOPOB.

®da3oBas 1uarpaMMa paBHOBECHS KUAKOCTb — map. [IpaBuso peryara.

Buner neperonku: uHTerpanpHas, nuddepenimansaas, GpakiuoHHas, peKTHPUKAIHS.
A3eoTponHble pacTBOpHI. JlnarpamMmbl paBHOBECHS MKUAKOCTb — Map JUIsl a3€0TPOMHBIX
pacTBOpoB. PekTu(ukaius a3eoTponHbIX PaCTBOPOB.

OrpaHvyeHHas B3aWMHAs pPacTBOPUMOCTb JKHMJIKOCTEW. BimsHue Ttemmeparypbl Ha
pacTBOPUMOCTb.

JlaBneHre M COCTaB HACBHIIEHHOTO Mapa B CHCTEMax C OrPaHMYEHHOW B3aUMHOMN
pactBopuMocThio. lnarpammel "oOmiee naBieHuwe cocTaB', "TemrmepaTypa KUTMEHUS -
coctaB", "coctaB pacTBopa — cocTaB mapa" Jyisi CUCTEM C OTPAHWYEHHOW B3aMMHOM
pPacTBOPUMOCTBIO KUIKOCTEH.

JlaBieHue U cocTaB mapa HaJl CMEChIO B3aMHO-HEpAaCTBOPUMBIX kuakoctel. [leperonka
C BOJISIHBIM ITApOM.
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62.
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65.
66.
67.
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72.
73.
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75.

76.
77.

PacTBOpHMOCTE TBEPIBIX BELIECTB B KUAKOCTU. MieanbHas paCTBOPUMOCTh. Y paBHEHUE
[Ipenepa.

JnarpaMMbl IIJIABKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM C IIOJIHOM PacTBOPUMOCTBIO B
KUJKOM U IIOJIHOW HEPACTBOPUMOCTBIO B TBEPAOM COCTOSIHMM. KpuBbIE OXJ1aKIeHUS.
JlnarpaMMsl IIJIABKOCTH JIByXKOMIIOHEHTHBIX CHCTEM C IIOJIHOM PacTBOPUMOCTBIO B
JKUJKOM U TBEPIOM COCTOSIHMM. BUIIbI TBEpABIX paCTBOPOB.

JlnarpaMMbl COCTOSIHUSL JIBYXKOMIIOHEHTHBIX CHCTEM C IIOJHOM pPacTBOPUMOCTBIO B
JKUAKOM U OTPaHUYEHHOM pPACTBOPMMOCTBIO B TBEPAOM COCTOSHHMH. Kpusbie
OXJIAXKICHUS.

JluarpaMmbl [JIaBKOCTU JIByXKOMIIOHEHTHBIX CHCTEM, OOpa3yloUIMX XUMHUYECKHUE
COCIMHEHUSI, MJIaBsIIUecS 0e3 pa3IoKEeHUS U C PA3I0KECHHEM.

JlnarpaMmbl COCTOSIHHASA TPOWHBIX JKUIKHX CHCTEM C OIPAaHUYECHHON B3aMMHOHN
PacTBOPUMOCTBIO

PacnipeneneHue pacTBOPEHHOro BEIIECTBA MEXIY JABYMS JKUAKMMH  (a3zaMmu.
OKCTparupoBaHHUe.

JlnarpamMmBpl IUIaBKOCTH TPEXKOMIIOHEHTHBIX CUCTEM.

Tema 4 - D1eKTPOXUMHUYECKHE CHCTEMBbI

KonnurarusHble CBOMCTBA pacTBOPOB ANEKTPOIUTOB. MI30TOHWYECKUI U OCMOTHYECKHIA
KO3 PHUIHIEHT.

CtpoeHue pacTBOPOB CHUIIBHBIX AJIEKTPOIUTOB. OCHOBBI 3JEKTPOCTATHUECKON TEOpPHH
pacTBOPOB CHIIBHBIX AJIEKTPOIUTOB Jlebast u XIOKKes.

YpaBHeHHE 11 pacuera cpeaHuX HOHHBIX KodddummentoB aktuBHoctu (I, 11 u Il
npubmkenus Teopun Jledast u X1okkens).

PaBHOBecue B pacTBOpax »JIIEKTPOJIUTOB. TepMOAMHAMHYECKHE W MPAKTHYECKHE
KOHCTAHTHI HOHHBIX PAaBHOBECHH.

DNEKTPOXUMHUYECKHI TMOTeHIMal. BO3HMKHOBEHHE CKadyka MOTEHIMala M JABOWHOTO
AJIEKTPUYECKOTO CJI0s Ha TPAHULIE pa3jiesa METallll — pacTBOP JEKTPOJIUTA.

Bopopoanas mikana 351eKTpOIHBIX TOTEHIIMAIOB.

VpaBuenne HepHcra st paBHOBecHOro mnoTeHmuana. CTaHIAPTHBIN SIEKTPOIHBIN
MOTEHIIHA.

Onektpoast | poma. Ilpumepsl. DnexTpomHble peakiuu. PacueT paBHOBECHBIX
MOTEHIINAJIOB.
Onektpoast |l poma. Ilpumepsl. OnekTpomnbie peakiuu. Pacder paBHOBECHBIX
MOTEHIINAJIOB.
OKHCIUTENEHO-BOCCTAHOBHTEIBHBIC 3JEKTPOALL. [IpuMephbl. DIEKTPOIHBIC PEaKIUH.

Pacder paBHOBECHBIX TOTEHIIMAJIOB.

HNonooOMeHHbIe 31eKTpoabl. CTEKISTHHBIN JIEKTPO/I.

KonnenTpanuonssle ranbBanndeckue aneMenTsl. Pacuer O/1C

Xumuueckue rarbBaHndeckue dnmeMeHTsl. Pacuer D/JIC.

['anpBaHMYecKHE HJIEMEHTHl C TepeHocoM U 0e3 mepeHoca. lcmonb3oBaHue
raJIbBAHUYECKUX BJIEMEHTOB 0e3 mepeHoca i IKCHEPUMEHTAIbHOrO OIpeaAeIeHUs
CPEIHUX NOHHBIX AKTUBHOCTEM.

Hcnonp3oBaHnWe  CTaHAAPTHBIX  MOTEHUHAIOB JUISl  OMNpPENETCHHs]  HalpaBiIeHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

Hcnonp3oBaHne  CTaHAAPTHBIX  MOTEHUHAIOB JUIsl  OMNpPENETCHHs]  HalpaBiIeHUS
IIEKTPOXUMUYECKUX PEAKIUI.

OmnpeneneHne TePMOAUNHAMUYIECCKUX MapaMeTpoB xumuueckux peakimid (AH, AS, AG),
UAYIIMX B TAJIbBAHUYECKOM JJIEMEHTE.

OpnHopa3oBble XUMHUECKHE UCTOYHUKHU TOKA.

MHoropa3oBble XUMUYECKHE HCTOYHUKH TOKA (aKKyMYJISATOPHI).

VYnenbHas, MOJEKyJspHass W SKBUBAJICHTHas MPOBOAUMOCTb. CBsI3b 3IEKTPUUECKOMN
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79.

80.

81.
82.

83.
84.

85.
86.

87.

88.

89.

90.

91.

MMPOBOAUMOCTH C MOABUKHOCTSAMU MOHOB.

. 3aBUCUMOCTD 3JIEKTPUUECKOMN MTPOBOAMMOCTH OT TEMIIEpaTyphl, MIPUPOABI FIEKTPOIUTA U

pacTBOpUTEI.

3aBUCUMOCTh YAEIBHOM 3JEKTPONPOBOAHOCTH OT KOHLEHTpaluuu s ciaaboro u
CHJIBHOTO 3JIEKTPOJIUTOB.

3aBUCUMOCTb 3KBUBAJIEHTHOH MPOBOAUMOCTHU CHIIbHBIX 3JIEKTPOJIUTOB OT KOHLIEHTPALIUH.
OcnoBHbIe TI00keHus Teopun Jlebas-Xiokkens-Onzarepa.

[TpakTHyeckoe UCIOIb30BaHUE U3MEPEHUH FIMEKTPHUUECKON TPOBOIUMOCTH.

Uucna nepeHoca, UX HUCHOIb30BAHUE I ONPEACICHUS IEKTPUYECKOH IMPOBOJUMOCTH
OTJEJIbHBIX HOHOB.

Tema 5 — MeToabl U3yYeHUS CTPOEHUS MOJIEKYJI, OCHOBAHHbIE HA JIEKTPUYECKUX
CBOMCTBAX

Jlonspuzanus NOASAPHBIX U HENOJIAPHBIX MOJIEKYJI B IOCTOSIHHOM U IEPEMEHHOM
ANIEKTpUYECKUX MoJisax. Pedpakims.

VYpasuenus [e6as, Knaysuyca Mocortu u Jlopeni-Jlopentia.

Ornpezenienne TUIOILHOTO MOMEHTA U MOJSPU3EMOCTH MOJIEKYIL.

Hcnonb3oBaHKE 3JEKTPUUECKUX CBOMCTB MOJIEKYJI JUIsl ONIPEACIIEHHS] MOJIEKYI U COCTaBa
pacTBopa.

Tema 6 — OnTHueckue METOAbI U3YYCHHUSA CTPOCHUSA BEIIECTBA

OO01as XapakTepUCTUKA MOJIEKYJISIPHBIX CIIEKTPOB.

Bpamarensuble  cnektpel. OmnpeneneHue MOMEHTa WHEPUMHM U PABHOBECHOI'O
MEXBSIEPHOTO PACCTOSHUS JUISI [BYXBAJIICHTHBIX U JIMHEHHBIX MHOTOAQTOMHBIX MOJICKYJI
U3 CIIEKTPAIBHBIX JaHHBIX.

OHeprust KojeOaTeNbHOrO JBW)KEHUS JBYXaTOMHOW MOJIEKYJIBI B TPUOJMKEHUH
rapMOHMYECKOTO U aHTAPMOHUYECKOTO OCHIILIATOPA.

Omnpenenenne COOCTBEHHOW dYacTOThl W Kod3(duumeHTa aHrapMOHHYHOCTH W3
KO0JIeOATEIBHOTO CIIEKTPA MOTJIOMICHHSL.

OmnpeneneHne SHEPTUN CBA3H U3 KOJE0ATEIBHOTO CIIEKTPA IMOTIIOIECHHS.

92. Yucio u TUIIBI HOPMaJIbHBIX KoJIeOAHMI MHOTOATOMHBIX MOIJICKYJIL. XapaKTepI/ICTI/I‘-IeCKI/Ie

93.

94.
95.

96.

97.

98.
99.

YaCTOTEI.

BpamarensHo-kose0aTenbHbIE CIEKTPHI MOTIIOMIEHUST ABYXaTOMHBIX Moliekyn P-, R- u
Q-BeTBH, UX MPOUCXOXKJICHHE.

DneKTpoHHO-KoJebaTebHO-BpamaTenbHbie crekTphl. [Ipuniun dpanka-Konmona.
OnpeneneHne SHEPTUM JTUCCOIMANMU W3 AJIEKTPOHHO-KOJIeOaTEIbHO-BpAATeIbHBIX
CIIEKTPOB.

CriekTpbl KOMOMHAITMOHHOTO paccesiHus, cornocrapiieHue ux ¢ MK-crekrpamu.

Tema 7 - XuMHUYecKasi KHHETHKA ¥ KaTaJu3

CkopocTh peakiuu JUisi TOMOT€HHOM M rereporeHHoi peakuuu. Kunernueckoe
ypaBHEeHHE. MOJIEKYJIIpHOCTD U MOPSA0K TOMOT€HHON peakiuu. CTaauiiHOE NpOTEKaHUE
peaKkui.

Kunerndeckas kpuBasi. MeTobl ONpeenacHus NopsiiKa peakLnu.

Peakmum 1, 2 m 3 mnopsaka. BelpaxkeHue i KOHCTaHTBI CKOPOCTHM M IEPHOJA
MIOJIYIIPEBPALLICHHUS.

100. CrnoxxHBIE peakIuu: IBYXCTOPOHHHUE (00paTUMbIE) U TTapaJlIebHBIE.
101. CrnoxxHble peakuuu: Mociea0BaTeIbHbIE U CONPSHKEHHBIE.
102. Meton KBa3WCTAIMOHAPHBIX KOHIEHTpAIMi. MeXaHW3M MOHOMOJICKYISPHBIX

pEeaKuui.



103. 3aBHCHMOCTH CKOPOCTH TOMOT@HHOH XHUMHUYECKOW pEaKIMH OT TeMIIepaTyphl.
YpaBHeHnue AppeHuyca.

104. Craguu rereporennoro nporecca. JJuddysus B razax, sKUIKOCTAX U TBEPAbIX Tenax. |
1 2 3akoHbI Duka.

105. BausiHME TeMmepaTypbl Ha TeTEpOTreHHBIN MPOIIeCC.

106. BausHue nepemenIvBaHus Ha PEKUM T'€TEPOreHHOI0 Ipolecca.

107. Teopust axTHBHBIX coygapeHuil. OcCHOBHbIE JOnylIeHUs. Bplpaxkenue s
MPEPKCIIOHEHIIMAIEHOTO MHOXKUTENS B ypaBHeHUH Appenunyca. Ctepuueckuii Gpaxtop.

108. IlonsTHe aKTUBHPOBAHHOTO KOMIUIEKCA. BhIpaskeHNe KOHCTAaHThI CKOPOCTH MO METOY
MEPEXOJIHOTO COCTOSIHUS.

109. ComnocraBnenue ypaBHEHUI TEOPUH AKTUBHBIX COYAAPCHHN U TEOPUH IEPEXOTHOTO
cocrosaHus. Henocratku Teopuil.

110. BnusHue pacTBOpUTENs Ha CKOPOCTh peakiuid B pactBopax. [omo- #
reTepOIMTUYECKUE PEaKLIUU.

111. TereponuTuyeckue peakiuu. BiusHUe HMOHHOM CHJIBI pacTBOpa U 3apsioB
pearupyrouux YacTHIl Ha CKOPOCTb Mpoliecca.

112. TlepBuuHBIi ¥ BTOPUYHBINA coJieBbIe () (EKTHI.

113. OcoOeHHOCTH LEMHBIX peakiuil. Bo3HUKHOBEHWE, pa3BUTHE M OOpBHIB IEmeil.
TeroBol U IEMHON MEXaHW3MBbI BOCIZIAMEHEHUS.

114. OcoGenHocTu mpoTeKaHusi GOTOXMMHUYECKUX peakuuid. BripaxkeHue Aiisi KOHCTAHTHI
CKOpOCTH (oToXuMuUeckoi peakuuu. [Ipumepsl GOTOXMMHUECKUX PEAKLIUM.

115. OO6mue cBoiicTBa KaTalu3aTopoB. | OMOreHHBIH M TeTepOoreHHbId KaTanus. BrousHue
KaTaJn3aTOpOB Ha TPEAIKCIIOHCHIIUAIBHBIA MHOXXHUTEIb W DJHEPrUi0 aKTHBAIUH B
ypaBHEHUU AppeHuyca.

116. T'omorennsIii karanu3. KHCIOTHO-OCHOBHOM KaTajus.

117. Ancopbums W rereporeHHbI karanus. M3orepma m m3obapa aacop6ruu. Craaun
reTepOreHHOro KaTain3a U BIUSHUE TeMIepaTypbl. Teopun reTeporeHHOro KaTaimsa.
118. Kunermka (¢epMEHTATUBHBIX pEaKlIMH, KaTadu3 ¢ KHHETHKA PEaKIuid C

UMMOOUITN30BaHHBIMU (DEPMECHTAMHU.

3.3. TeMbl KOHTPOJIBLHBIX PadOT
3.3.1 KonTpoJsbHasi paboTa Mo TepMOANHAMHUKH:
JInist XUMUYECKOH peaKIiiu aA +bB = cC + dD, nporekaromeii npu TemiepaType
T wu naBnenun P, ompenenuTs cOCTaB paBHOBECHOW cMecH (BBIXOJ MPOJIYKTOB) U
[IPOAHAIU3UPOBATh BIMSIHUE TEMIIEPATYPhl U JaBICHUS Ha BBIXOJ MTPOTYKTOB.

3.3.2 KourpoabHasa paldoTa N0 ONTHYECKHM MeETOAAM H3yYeHHUS]I CTPOCHHUS
BelllecTBa:

e lcnonb3ys 3Ha4eHHs BOJIHOBBIX YHCEN JIBYX COCEAHHMX IHMKOB BO BpAIlaTEJbHOM
CHEeKTpe TMOIJIOUICHUs JIBYXaTOMHOW MOJEKYNbI, ONPEAEIUTh MEXbsJIEPHOE
paccTosiHuE.

e lcnosnb3ys BOJHOBBIE YKCiIa HAOIIOaeMbIX TMKOB (OCHOBHOM TOH, EPBbIA U BTOPOM
00epTOHBI) B KOJEOATEILHOM CHEKTpe JIByXaTOMHOM MOJEKYJbl, ONpPEIeTUTh
COOCTBEHHYIO  4YacTOTy KosiebaHMII aToMOB B  MoOJeKyle, Ko3(p(UIUEHT
AQHrapMOHMYHOCTH U SHEPTUIO AUCCOLUAIIMA MOJIEKYJIBI.

3.3.3 KouTposibHast padoTa 1o KUHETUKH:

Vcnonb3ys naHHBIE 10 TEKYLIEH KOHIETpAallMd MCXOAHBIX BEIIECTB XMMHUYECKOH

peaxkuu, pacCuuTaTh KOHCTAHTY CKOPOCTU JaHHOM peakiuu, MepHoJ MOIYNpPEeBpaIIeHUs U
KOHIIEHTPALIMIO MCXOTHOTO BEIIECTBA B KOHKPETHBI MOMEHT BPEMEHH.

4. MeToanyeckne MaTepHa/bl I ONpeaeJIeHUus] NMPOUeAyp OLCHHBAHUS 3HAHMM,
YMeHMi, HaBBIKOB M (MJIM) ONBITA [JAeATEJbHOCTH, XapPaKTePU3YKOIIMX ITAlbI
(opMupoBaHus KOMIETEHIHH.



IIpomexyrouHas arrecTaluss @O JUCLUIUIMHE MPOBOAUTCS B COOTBETCTBUM C
tpeboBanusimu CTII

CTII CTO CIIOI'TU(TY) 016-2015. KC YK]/IB Ilopsaok mnpoBeAeHHS 3a4eTOB U
9K3aMEHOB.



