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1. MepeyeHb NNaHUpPyeMbIX pe3ynbTaTos O6y‘-IEHVIFI no agncumnianmHe, COOTHeCEHHbIX C NNaHUPYEMbBIMU peE3YIbTaTaMN OCBOEHUA 06pa303aTean017|

nporpammsil.

B pesynbTare a1 ocBoeHus1 00pazoBaTeIbHOM MporpaMMbl OakagaBpuaTa 00yqaroUIHiics JOKEH OBIAAETh CIEAYIOIMMHU pe3yIbTaTaMu

o0ydeHust IO TUCITUTUIHHE:

Kon n HaumeHoBaHue
KOMIICTCHIINN

Kon n HaumeHnoBaHue WHIUKATOpa
IOCTHIKEHHUS KOMIIETEHIIUNA

[Tnanupyemble pe3ysbTaThl 00ydeHUS
(eckpunTOpHl)

OIIK-2
CriocoOeH mpUMEeHATh OCHOBHBIE 3aKOHBI U
METO/IbI UCCIIEIOBAHUM €CTECTBEHHBIX HAYK
MJIs pelIeHus 3a/1a4 MpoecCuOHATbHON
NesITENIbHOCTH

OIIK-2.6

Hcnonp30BaHue 3HaHUM OCHOBHBIX IOHSTHIA,
3aKOHOB M 3aKOHOMEPHOCTEH (PU3NIECKOU
XUMUU JUIsl peleHus 3a/1a4
po¢eCCUOHATBHON IEATETLHOCTH

3HaTh:

- OCHOBHBIE TIOHATHUS, 3aKOHBI U 3aKOHOMEPHOCTH
¢u3nUecKoil XMMHUH, TEPMOAMHAMUYECKHE U KHHETHYECKUE
napaMeTpbl IPOLECCOB U (PU3UKO-XUMHUYECKHE
xapaktepucTtuku Bemects (3H-1);

- OCHOBHBIE KCIIEPUMEHTATbHbIE METOIbI U3YUCHHUS
(bU3UKO-XMMHYECKUX CBOUCTB BemiecTB (3H-2);

- METOJIMKH JIA0OPATOPHBIX PAOOT, U3JT0KEHHBIX B
n1abopaTopHOM (PU3HKO-XUMUYECKOM npakTukyme (3H-3)

Ymers:

- OTIPECTATh U KIacCU(UIIPOBATH U OOBSICHITH OCHOBHBIC
(UBUKO-XUMHYECKUE TIPOIECCHI, MPOTEKAIOIINE B
OKpY’KalolIel cpefie Il peleHHs 3a1a4
npodeccuoHanbHOM nesTenbHOCTH (Y-1);

- IPUMEHSTH SKCIIEPUMEHTATLHBIC METOIbI H3YUCHUS
(U3UKO-XMMHYECKUX CBOKCTB BemiecTB (Y-2);

- BBITIOJTHATH CTaHJAPTHBIE OTICPAIMH ITPH BHITIOJHEHUH
71a00paTOPHBIX PabOT MO PU3NIECKON XUMHUHU IO U3YyUCHHIO
CBOWCTB BEIIECTB U MAaTEPHAIIOB C COOJTIOJICHIEM TECXHUKH
oe3onacHoctH (Y-3).




Kox 1 HanmenoBanue
KOMIIETEHIINH

KOI[ U HAUMCHOBAHUC MHUKATOPA
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3yabTaTbl 00ydeHUs
(TecKpUnTOpHI)

Baaners:

- METO/IaMH BBISIBJICHUS U Kilaccupukanus Gpusmko-
XUMHUYECKHUX MPOLIECCOB, MPOTEKAIOIIUX B OKPY KaIOIIEH
cpene A7 peuieHus 3a1a4d npodhecCuoHaIbHOM
nestensHocTH (H-1).

- OKCIIEpUMEHTAIbHBIMU METOAAMHU OMpe/iesieHns HU3NKo-
XUMHUYECKHUX CBOMCTB BemecTs (H-2),

- HaBBIKAMHU OIICHKH MOTPENIHOCTH OINpPEAesieMbIX (PU3NKO-
xumudeckux BennunH (H-3).




2. MecTo AMCUMNAUHBI B CTPYKTYpe 06pa3oBaTenbHOM NporpaMmmeil.

JlucupmmHa ~ OTHOCHUTCS K oOs3aTenbHOM  vacth  bnmoka 1 «JluciurinHBDy
oOpa3oBatenbHO# mporpammel Oakanaspuata (b1.0.10) NU3ydaercs B ounoit popme oOydeHus —
Ha TPEThEM KypCe, B IISITOM U IIECTOM CEMECTpaXx.

B MeTonm4eckoM IUlaHE NWUCLUIUIMHA ONHMPACTCS HA 3HAHMS, NOJyYEHHBIE CTYICHTAMH
paHee TNpU M3YYEHUH HEOPraHWYECKOH, OpraHMYecKOil XHMMHH, MaTeMaTUKU M (HU3UKU.
[TosydyeHHBIE B IpoLecce HM3Y4YEHUsS NUCLUUIUIMHBI «DU3MYecKas XUMHUS» 3HAHWS, YMCHHS U
HaBBIKM MOTYT OBITh HCIOJB30BaHbI B HAYYHO-HCCIIEOBATENILCKON paboTe OakanmaBpa W mpu
BBIMIOJTHEHUH BBIITYCKHOW KBaJIM(DUKAIIMOHHOM pabOTHI.

3. O6bEM AVCUMNAWHDI.

Bcero,

Bun yueonoii paboTel
ay p 3E/akazeM. 4acoB

O0masi Tpy10eMKOCTb JUCUMILIIHMHBI 8/ 288

(3a4eTHBIX eMHALY aKaJEMUUECKUX YacOB)

KonTakTHasi padora ¢ npenoaaBarejiemM: 174
3aHATUA JEKIIMOHHOIO TUIIA 68
3aHATHS] CEMUHAPCKOIO THUMA, B T.4. 102

CEMUHApBI, IPAKTUYECKUE 3aHATU 34
nabopaTopHbie paboThI 68

KypcoBoe npoektupoBanue (KP wm KIT) -

KCP 4

JpyTrHe BUJIbI KOHTAKTHOM paboThI -

CamocrosiTesibHast padora 60

®opma Tekyuiero koutpoJs (Kp, pedpepar, PI'P, acce) Kp, nnaus.3amanus

®opma npomeskyrouHoii arrectamum (KP, KII, 3auer , sx3amen) 2 3xk3ameHna/54




4. CopepaHue AUCUMNANHDI.

4.1. Pazgeanl IMCHUILJIMHBLI M BUABI 3AHATHIA.
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1 Xumuueckast 8 4 12 10 OIIK-2 | OIIK-2.6
TEPMOJIMHAMUKA
2 XUMHUECKOE PABHOBECHE 4 4 10 OIIK-2 | OIIK-2.6
3 @daz0BbIE PABHOBECUS U 12 8 16 10 OIIK-2 | OIIK-2.6
pPacTBOPHI
HEIJICKTPOJIUTOB
4 DIEKTPOXUMHUYECKHE 12 4 16 10 OIIK-2 | OIIK-2.6
CHCTEMBI
5 Mertonsl nu3yueHus 2 2 8 6 OIIK-2 | OIIK-2.6
CTPOCHHUSI MOJIEKY/I,
OCHOBAHHBIE Ha
AJIEKTPUUECKUX
CBOMCTBaX
6 Onruyeckue METOIBI 18 8 4 6 OIIK-2 | OIIK-2.6
W3YUYEHUS CTPOCHHS
BEIIECTBA
7 XUMHYeCKast KHHETHKA U 12 4 12 8 OIIK-2 | OIIK-2.6
KaTajauns




4.2. 3aHATHA JeKIIHOHHOT0 THIIA

Ne O0newM,
HaumeHnoBaHue TEMBI uaHoBanmonHas
paznena aKa.
Y KPaTKOE COACPKAHNE 3aHATUS dbopma
JTUCLUTITUHBI 4achl

1 Xumuyeckasi TepMOJMHAMUKA 8 TpaJULIMOHHAS
I, I u 11l Hayana TepMOAMHAMHUKA U UX IPUMEHEHUE K JICKIIHS,
XUMHUYECKHUM IponeccaM. TepMoxumusi. JIEKIUS-
TepMmoauHaMUUeCKUE MOTEHIINAIIBI. BU3yaJIM3alUs

2 XUMHYECKOE paBHOBECHE. 4 |TpamuiMoHHAs
KoHcTantsl paBHOBecHs. YpaBHEHHsS H30TEPMBI U JIeKIUS,
n300apbl peaKkiuu. Brruucnenue cocTaBa JeKIUS-
pPaBHOBECHOW cMecH. BrIOOp ONTHMalIbHBIX YCIIOBUM BU3yaJIA3aIUs
MPOBEACHUS XUM. PEAKIIIH.

3 @da30BbI€ pABHOBECHS U PACTBOPHI HEAJIEKTPOIUTOB 12 |TpamunmoHHas
@da3zoBble  paBHOBECHMs B  OJIHO-, JBYX- H JIEKIIHS,
TPEXKOMIOHEHTHBIX cucTtemax. [IpaBmiio a3 ['mb66ca JIEKIIHSI-

. YpaBuenus Kianelipona-Knaysuyca. MneansHsle u BU3yaJIM3aLUs
HeHaealbHble pacTBOpbl. 3akoHbl Payns u ['eHpwm.

JlnarpaMMsl «COCTaB-CBOUCTBOY. Paznenenue

pacTBOPOB. DKCTparupoOBaHHUE.

4 DNEKTPOXUMUYECKUE CUCTEMBI 12 |rpamuimonHas
CtpoeHre H CBOHCTBa pPACTBOPOB SJIEKTPOJIMTOB. JIEKIHs,
PaBHoBecust B pacTBopax AJIEKTPOJIUTOB. JeKIUS-
TepmonnHamuka raJIbBaHUYECKUX 3JIEMEHTOB. BHU3yaJIN3alUs
[ToTrenuuomerpusi. DieKTpuyeckass MPOBOJIUMOCTh
PacTBOPOB JIEKTPOJIMTOB

5 Metoapl U3ydeHHs] CTPOSCHHUS MOJIEKYJ, OCHOBaHHBIC| 2  |TpaauIlMOHHAs
Ha AJIEKTPUYECKUX CBOMCTBAX JIEKIIHS,

JIEKIUS-
BU3yaJIM3alUs




Ne
pasznena
JIUCIIUILINHEI

HaunMmeHnoBaHue TeMEBI
U KPaTKOE COACpKaHUE 3aHATUS

O0newM,
aKaj.
Yacel

HNuHoBanmonnas
dopma

6

OnTrnueckne METOAbl M3YUYEHHUs CTPOCHHMS BEIIECTBA
OnTuyeckre U PEeHTTEHOBCKUE METOAbl HAXOXKICHHS
MOJIEKYJISIPHBIX KOHCTAaHT M HMCIOJIb30BAaHUE WX IS
pacdera TepMOJMHAMUYECKUX (YHKIUN HAeaThbHBIX
ra3oB CTaTUCTUYECKUM METOJ0M Ob6mas
XapaKTEePUCTHKA MOJIEKYJISIPHBIX CIIEKTPOB.
Hcnons3zoBanne 3akona Jlambepra-byrepa-bepa npu
W3YUYEHUU CIIEKTPOB.

DOHeprusi BpalleHUusd JBYXaTOMHOW MOJIEKYJIbI B
NpUOMMKEHUH ~ JKeCTKOTO  poTaTtopa  DHEprus
K0J1e0aTeNbHOIO JBUKEHHS JBYXaTOMHOM MOJIEKYJIbI
B npUOIKEHUN rapMOHHUYECKOTO u
AHrapMOHMUYECKOr0  ocHWuIsATopa.Yucio W THMbI
HOPMaJTbHBIX KOJICOAHHMI MHOTOATOMHBIX MOJIEKYIL.
DIIeKTPOHHO-KOJIe0aTeTbHO-BpalllaTeIbHbIE CIEKTPHI.
[TpuHIMN ®panka-KongoHa. Juccouuanus.
OnpeneneHre HSHEPIUM  XUMHUYECKOM CBSI3U 1O
MOJIEKYJISIPHBIM CIIEKTPaM.

CrnexTpsl KOMOMHALIMOHHOTO paccesiHus,
cornoctasieHue ux ¢ UK-cnexrpamu.

Craructuueckass cymma IO COCTOAHMAM. Pacuer
TEPMOJUHAMHUYECKHX (QYHKIUHA ©  TEIUIOEMKOCTH
UJI€aIbHBIX Fa30B CTATUCTUYECKUM METOIOM.

18

TpaguITnOHHAS
JIEKIIHS,
JIEKIIUSA-
BU3yaJIM3alUs

XumMmuyeckass KWHHETUKA U KaTaau3
denomeHosornueckass  (popmanbHas) — KHUHETHKA.
3aBUCHMOCTh CKOPOCTH pPEaKLUHUH OT TEMIEepPaTyphl.
Teopuun 3J1€eMEHTAPHOIO aKTa XMMHYECKOW pPEaKIIuu.
Kunernka nemHbIX U (OTOXMMHYECKHX PEaKITHiA.
Kunernka peakumii B  pactBopax. KunHeruka
TeTePOreHHBIX MPOLIECCOB. Kuneruka
ANEKTPOXUMHUYECKHUX npoieccoB. Kopposus.

12

TpaguIMOHHAs
JICKITHS,
JIEKIHSI-
BU3YyaJIA3alUs




4.3. 3aHATHA CEMUHAPCKOI0 THIIA.

4.3.1. CemuHapbl, NPAKTHYECKHE 3aHATHSA.

O0newM,
HanmeHnoBanue TeMbl
akan. |aHOBarmonHas ¢popma
U KPaTKOE€ COACpKAHUE 3aHITHUS
4achl
[IpumeHeHre TIepBOro Havana TEPMOAMHAMUKY JIJISl pacuera 3aHATHEe—KOH(EepeHus,
TEIUIOBBIX 3(PPEKTOB XUMHUUYECKUX peakiuii. 3akoH ['ecca u 2 AKTUBU3ALIMS
cienctus u3 Hero. 3akoH Kupxrodda. TBOPYECKOM
JIeATETbHOCTH,
periamMeHTHpOBaHHAas
JIUCKYCCHUS
[Ipumenenne  BTOpOoro  Havyajga  TEPMOJAMHAMHKHA K 3aHITHE—KOH(EPEHIINS,
XHMHYECKUM MpolieccaM. DHTponus. TepMoIuHaMUYecKue 2 aKTUBHU3ALU
MOTEHLHAJIBL. TBOPYECKOM
NEeSITeNIbHOCTH,
periiaMeHTUpOBaHHAS
JTUCKYCCHSI
TepMonuHaMuueckKue W MPAKTUYECKHE  KOHCTAHTHI 3aHSTUE —
paBHOBECHS M WX NPUMEHEHHE i1 pacueTa TIIyOMHBI M 2 KOH(pepeHIHs,
CTENEHW  TMpEBpallleHHs, PpPABHOBECHOTO  BBIXOAA U AKTUBU3ALIMS
PaBHOBECHOT'O COCTaBa XUMUYECKOW peaKIuu TBOPYECKO
JIesATEeTbHOCTH,
periamMeHTHpOBaHHAs
KontponbHast pabora 2
Ucnonp3oBanue ypaBuenus Kiaysuyca-Knaneiipona nis 3aHATHE— KOH(EPEHIHS,
pacyeTa TeMIepaTypbl KUIIEHUS U TEIJIOTHl UCIIApPEHUS 2 AKTUBU3ALIMS
BEIIIECTBA TBOPYECKO
JIesATEeTbHOCTH,
periamMeHTHpOBaHHAs
JIUCKYCCHUS
AHanu3 AuarpaMM paBHOBECHS KUAKOCTb <> Map U 3aHATHE —
KPUCTAJUIBI «>KUKOCTh 4 KOH(epeHIIHs,
AKTHUBU3ALIHS
TBOPYECKOMN
NEeSITeNIbHOCTH,
periiaMeHTUpOBaHHAS
JTUCKYCCHSI
TeopeTnyeckuil KOJJIOKBUYM 2
["anpBaHnYeckue 3eMeHThl. PacueT moreHuanos 3aHATHE— KOH(DepeHI s,
anekTpo10B. Beruncnenne 2J1C 1 ranbBaHUYECKUX 2 aKTUBH3ALUS
31eMeHTOB. TepMouHaMUKa rajlbBAHUYECKUX PJIEMEHTOB TBOPUYECKOM
JIeATEeTbHOCTH,
periaMeHTHpOBaHHAas
JIUCKYCCHUS

10




O0newM,
HaumenoBanue TeMbl
akan. |aHOBarmonHas ¢popma
U KPaTKOE€ COACpKAHUE 3aHITHUS
Y4acel
DJIeKTprUYecKasi MPOBOJUMOCTb PACTBOPOB JIEKTPOJIUTOB 2 3aHATHE— KOH(EPEHIHS,
OT KOHIIeHTpauuu. Pacuer cTeneHu u KOHCTaHThI aKTHBH3AIUS
nuccormaiuu, pH pactBopa ciaboro 3JeKTpoIUTa 1Mo TBOPYECKOI
AIEKTPUUECKON MPOBOAUMOCTH. JIeITEIIbHOCTH,
periaMeHTUPOBaHHAs
JIUCKYCCHUS
Mertoasl onpeneneHus nopsiika 1 KOHCTaHThI CKOPOCTH 2 3aHsITHE— KOH(epeHIus,
XUMHYECKOW peakiuu. Belunciienne sHepruu akTUBALMU U aKTUBU3AIIUS
TEMIEPATYPHOTO KOIPPUITUEHTA XUMUIECKON PEaAKIIHH. TBOPYECKOI
JIesITeJIbHOCTH,
periiaMeHTUpOBaHHAS
JIUCKYCCHUS
KonTtponbhas padora. 2
Hcnonbp3oBanue ypaBHenuii Knaysuyca-Mocortu, 2 3aHATHE— KOH(epeHuus,
Jebas, Jlopentn-Jlopenma s pacuera MOJISIpHON aKTUBHU3ALA
pedpakIuy ¥ TUMOILHBIX MOMEHTOB BEIIECTBA TBOPYECKOI
JIesITeJIbHOCTH,
periiaMeHTUpOBaHHAS
JIUCKYCCHUS
OnpeneneHrie MOJICKYISIPHBIX KOHCTAHT W SHEPTUU CBSI3U 10 6 3aHATHE— KOH(EPEHIHS,
CHEKTPAJIbHBIM JTAHHBIM aKTHBU3AIIUS
PacueT TemI0€eMKOCTH UIEATILHOIO ra3a METOIOM TBOPYECKO
CTATUCTUYECKON TEPMOIUHAMUKHI JIeITEIIbHOCTH,
periaMeHTUPOBaHHAs
JIUCKYCCHUS
KoHntponbHas padota 2
4.3.2. JlabopaTopHbIe 3aHATHS.
Ne
HaumMmenoBanne TeMbl OO0nem,
pasnena IIpumeuanue
U KpaTKOEe COJEpKaHUE 3aHATHUS aKaJl. 4yachl
JHUCIUATIINHBI
1 Berynurenshas 6ecena. TexHuka 6€30MacHOCTH. 8 METOJ  MaJlbIX
Ompenenenne TeII0Thl PACTBOPECHUSI COTH (MU rpynn
TEIIOBOTO AP (PeKTa XUMHUUECKON peaKiiuu)
1 Ornpenenenne TEMI0EMKOCTH KUIKOCTH 4 METOJ MAJIBIX
CDVIIII
3 Onpenenenre MOJIIPHOM MacChl BEIIECTBA METOJ MaJIBIX
METOJOM KpUOMETPUU 4 rpynn
3. HccnenoBanue 3aBUCUMOCTH JAaBJICHUSA METOJ MaJIBIX
HACBIIIEHHOTO Mapa BEIeCTBa OT TEMIEPaTyphI. 4 rpyni
Onpenenenne MOJISIPHOW TETUIOTHI UCTTAPEHUS
BEIIIECTBA

11




Ne

HaumenoBanue TeMbI OO0newMm,
pazgena [Ipumeuanue
U KPaTKOE COACpKaHUE 3aHITHUS aKaJl. 4achl
JUCITUTLIAHBI

3. [TocTpoeHue nuarpaMmsbl MIABKOCTH 2-X METOJ MaJIBIX
KOMITOHEHTHOHN CHCTEMBI 110 SKCIIEPUMEHTATBHBIM 4 rpynmn
JTAHHBIM

3. ITocTpoeHne quarpamMmsl <«GKUJIKOCTb — ap» 2-X 4 METOJ, MaJIbIX
KOMITOHEHTHOM CHCTEMBI 110 SKCIEPUMEHTATbHBIM rpynn
TTAaHHBIM

4. N3mepenue anmekTpoaHbIx noTeHnuanoB u J/1C 8 METOJ MAJIBIX
raJlbBAaHUYECKUX JIEMEHTOB WK onpenenenue pH rpynn
pPacTBOPOB, CTEIIEHU U KOHCTAHTBI THAPOJIN3A COJIU
METOJIOM MOTEHIIMOMETPHH.

[ToTeHumomMeTpruuecKkoe TUTPOBAHUE

4. Ornpezenenue yucen nepeHoca HOHOB B METOJ MaJIbIX
pacTBopax AJIEKTPOJIUTOB 4 rpynn

4. N3yuenue 3aBUCUMOCTH 3JIEKTPUUECKOU METO/T MaJIbIX
MIPOBOAMMOCTH PACTBOPOB CHIIBHBIX MJIH CIa0bIX 4 rpynn
3JIEKTPOJIUTOB OT KOHIICHTPALIUH.

Konaykromerpuueckoe TUTpOBaHHE

7. OrnpeneneHre KOHCTAHTBI CKOPOCTH PEAKIIUHU METO/T MaJIbIX
MIEepBOTo MopsJiKa (HampuMep, TUAPOIIN3a caxapo3bl 4 rpynn
(uHBepcuu caxapa))

7. OnpeneneHre KOHCTAHTBI CKOPOCTH PEAKIIHHI 4 METOJ MaJIBIX
BTOPOTO MOpsiKa (HallpuMep, HOJUPOBaAHUS rpynn
aIeToOHa ¥ OMBUICHHS d(HUpa B KUCIION cpeie)

7. Omnpenenenne KUHETUYECKUX [TapaMeTPOB 4 METOJ, MaJIbIX
ANEKTPOXUMUYECKON peakuuu (Hanmpumep, peakimm rpynn
BOCCTaHOBJICHUSI BOJOPOa HA PA3IUYHBIX
MeTaax)

5. Onpenenenne cocraBa pacTBopa Mo yAeJabHON 4 METOJl  MaJbIX
pedpakiuu rpynn
Wi
Onpenenenue CTPYKTYpHOU (HOpMYJITbI MOJIEKYJIbI
10 MOJIAPHOM pedpakiuu

5. Onpenenenue TUMOJIBHOTO MOMEHTA MOJIEKYJIbI B 4 METOJ  MAaJIBIX
AKUJKOM COCTOSTHUH rpynn

6. Omnpenenenue JIMHBI CBsi3u B MoJekyie n3 UK- 4 METOJ  MaJbIX
CIEKTpa rpynn
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4.4. CamocTosiTeqIbHAsA padoTa 00y4arOmuXcsl.

Ne O06Bem
IIepeyens BOIPOCOB U1t ’
pasieia CaMOCTOSITEJIBHOTO U3y4YEHUS araL Popwma KoHTPOIIA
JUCLUTUIAHEI 4acsl

1. Pacuer TennoBbIxX 3pPEeKTOB U U3MEHEHUS [IpoBepka
TEPMOJMHAMHUYECKUX (PYHKIMHA B XUMUYECKOM WHIVBUAYaJIbHBIX
IpoIlecce ¢ UCTIOIb30BAHNEM TaOIUI] CTaHAAPTHBIX pacueTHBIX
TEPMOJUHAMUYECKHUX BEJIMYNH. 3alaHuM.

N3ydeHue KanopuMETPUUECKUX METOIOB 10 IIpoBepka
HCCIIeI0BaHUS (TEPMOXUMUN ). OTYETOB TIO
1a00paTOPHBIM
paboram
2

2. Pacuer TepMOIMHAMUYECKUX U IIPAKTUYECKUX IIposepka
KOHCTaHT paBHOBECHSI, [NTyOUHBI IPEBPALLCHUS WHIVBUAYaJIbHBIX
XUMHUYECKON PEAKINH, CTENIEHU MPEBpaILEHUs pacueTHBIX
VCXOIHBIX PEAreHTOB U BBIX0Ja IPONYKTOB. 10 3a/laHuM.

AHanu3 BIUSHUS TEPMOJIMHAMUYECKUX [TaPAMETPOB [IpoBepka
Y KOHIICHTPALlMM PEreHTOB Ha PABHOBECHBIX BBIXO[] KOHTPOJIbHOU
XUMHUYECKON PEaKIINH. paboThI

3 Meroas! ucciaen0BaHus CBOMCTB PaCTBOPOB IIpoBepka
HEDJIEKTPOJINTOB U UX NPAKTUYECKOE TPUMEHECHHE. WHIVBUAYaJIbHBIX
[IpakTHyeckoe MpUMEHEHNE METOIOB (PU3HKO- pacueTHBIX
XuMHUecKkoro ananusa KypHakoBa u npasuia a3 3aaHuH .
I'nG6ca. AHanu3 nuarpaMM COCTOSIHUSL OJTHO- 10 [IpoBepka
MHOTOKOMIIOHEHTHBIX CHCTEM. OTYETOB 110
OKCEpUMEHTAIbHBIE METO/BI TIOCTPOEHUS 1a00paTOPHBIM
JMarpamMM COCTOSIHMSI OZJHO- M IByXKOMITOHEHTHBIX pabotam.

CUCTEM.

4. Pacuer noTeHIMaNnoB 2JI€KTPOAOB pa3InYHbIX IIposepka
Bua0B. Pacuer 3/[C rajgpBaHHYECKUX DJIEMEHTOB B WHIUBUYaTbHOTO
TEPMOJMHAMHYECKHUX ITapaMETPOB XMMHUECKON pacueTHoOro
peakLuy, NPOTEKAIOUICH B raJIbBAHUYECKOM 3alaHusl.
anemeHTe. [IpakTudeckoe NpUMEeHEHUE IIposepka
rajlbBaHUYECKUX IEMEHTOB (XMMHUUYECKHE OTYETOB 110
VCTOYHUKHU TOKA) U IOTEHLIMOMETPUH. AHATIN3 10 1a00paTOPHBIM
BIIMSIHUSL PA3TUYHBIX (aKTOPOB (KOHIEHTpAIUK pabotam.
pacTBOpa, TEMIIEpaTypsl, HAIPSYKEHHOCTU U
YaCcTOTBI AEKTPUUYECKOTO T10JIsI) Ha 3JIEKTPUUECKYIO
IIPOBOJUMOCTb PACTBOPOB CUJIbHBIX U CJIA0BIX
51eKTposInTOB. [IpakTHyeckoe npuMeHEHNE
KOHIYKTOMETPHH.

5 Meto1bl U3yUEHHS CTPOCHUS MOJIEKYJI, [IpoBepka
OCHOBAHHBIE Ha 3JIEKTPUUECKUX CBOICTBaxX .PaboThI UHIUBUAYaIBHOIO
Jebas. pac4yeTHOro

6 3aJlaHusl.

[IpoBepka oTueTOB
1o J1a00paTOpHBIM
pabortam.
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OKCIICPUMCHTAJIBHBIM JTaHHBIM.
Onrudueckue MCTObI HAXOXKIACHUS MOJICKYJIAPHBIX
KOHCTAHT.

Ne O0newM,
[Tepeuenn BOIpOCOB AJIst
pazzena aKa. ®opMa KOHTPOJIA
CaMOCTOSITEJIBHOTO U3yUEHUs
JUCLIUTIAHBI 4acsl
6. Onrudeckre METOAbl HAXOXKIECHUS MOJICKYJISIPHBIX IIpoBepka
KOHCTaHT. UHIUBUAYaIBHOIO
pac4yeTHOro
3aJ1aHusl.
ITpoBepka
6 OTYETOB 110
1a00paTOPHBIM
pabotam.
IIpoBepka
KOHTPOJIBHOU
7. @DakTOpPBI, BIUAIOIINE HA CKOPOCTbh XUMUYECKUX IIpoBepka
peakiuil. Pacyer KHHETHYECKHUX TapaMETPOB VHJIMBH Iy aIbHBIX
XMMHUUYECKON peaklyy (IopsAaKa, KOHCTAHTHI pacueTHBIX
CKOPOCTH, BPEMEHH MOJIYNPEBPALIECHUS, SHEPTUN 3a/1aHUM.
aKTUBAIMU U TEMIIEPATYPHOTo K03 duimenTa) mno g IIpoBepka oTueTOB

110 JTAOOPATOPHBIM
pabotam.
[IpoBepka
KOHTPOJIBHOU
paboThl

4.5. TeMbl HHAMBUAYAJIbHBIX 3a1aHUM.

Hnousuoyanvnoe 3adanue Nel — Pacuem cmenenu npeepauwienHus, pasHo8ecHO0
cocmasa mMenno6ozo IPghekma Xumuueckoi peakyuu, 6vIX00d HPOOYKMA XUMUYECKOU

peaxkyuu u plo0p ONMUMATILHBIX YCIIO6UTL NPOGEOECHUS NPOUecCa

Hnoueuoyanvnoe 3aoanue Ne2 — Pacuem pasH0o8eCHbIX NAPUUATIbHBIX O0A61EHUIL
2emepoceHHOll peaKyuu, KOHCHMAHMbl PAGHOGECUA XUMUYECKOU peakuyuu npu 3a0aHHOI

memnepamype

Hnoueuoyanvnoe 3adanue Ne3 — Ypasnenue Knaneipona -Knaysuyca

Hnousuoyanvnoe 3a0anue Ned - Hoeanvuvie u HeudeaivHvie pacmeopul

Hnoueuoyanvnoe 3aoanue Ne5- Konnucamuenuwle ceoiicmea pacmeopos

Hnousuoyanvnoe 3a0anue Nob6 — Ananus ouazpamm pagnogecus HcuoKoCcmsy - nap

Hnoueuoyanvnoe 3aoanue Ne7 — Ananu3 ouazpamm niaexocmu

Hnoueuodyanwvnoe 3adoanue Ne8 — Inexkmpoonvie nomenyuanvt u I/C 2anveanuueckux

Jdjiemenmoe

Hnousuoyanvnoe 3adanue Ne9 —

dJIEKmpoaumoe

Hnousuoyanvnoe 3adanue Nel0- Inekmpuueckue ceoiicmea moieKyn

Inekmpuueckas npoeOOUMOCMb pPACMEOPOE

Hnoueuoyanvnoe 3adanue Nell — Bpawamenvnvle cnekmpusl 08yXamomMHbIX MOJIEKY]l

Hnousuodyanvnoe 3adanue Nel2 — Konebamenvnvie cnekmpuvl 08yXamoMHbIX MOJIEKYTl
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Hnoueuodyanvnoe 3aoanue Nel3- Pacuem mennoemkocmu uoeanbHo2o 2a3za Memooom
cmamucmu4eckoi mepmoouHamuKu

Hnoueuoyanvnoe 3a0anue Nel4 — Pacuem Kunemuyeckux napamempos 20Mo2eHHbIX
XUMUYECKUX PeaKyuil

Hnoueuoyanvnoe 3a0anue Nel5 — Bauanue memnepamypvt Ha CKOPOCHb XUMUUECKUX
peaxkuuil

5. NepeyeHb y4ebHO-MeToAMYECcKOro obecneyeHns A1s8 CaMoCTOATEIbHON paboTbl
obyyaroLmxca No AMCUMNANHE.

Metoanyeckue ykazanus st 00y4JaromuXcst 0 OPraHU3aIH CaMOCTOSITEIbHON pabOThI
N0 JUCIMIUIMHE, BKJIOYas TEPEYeHb TEM CaMOCTOATENBHON pPaboThl, (HOPMBI TEKYIIETO
KOHTpPOJIA O AUCHUIUIMHE U Tpe6OBaHI/I$I K HUX BBIIIOJHCHUIO PAa3sMCIICHLI B BHGKTpOHHOﬁ
nHpopmanmonHo-oo6pazoBaTenbHOM cpeae CIIOI TU(TY) na caiire:
http://media.technolog.edu.ru .

6. POHA, OLLEHOYHbIX CPeACTB A/1f NPOBEAEHMA NPOMEKYTOUHOW aTTecTaumnm

[IpomexyTouHas aTTecTalus 1o IUCUUIUIMHE TPOBOAUTCS B (hopMe IK3amMeHa.

JIJist TeKyIIero KOHTPOJIS CTYJEHThI JIOKHBI BBIMOJIHUTH WHIWBUIyAIbHBIE 3aaHUS 110
BCEM pazlieraM Kypca U HamucaTb KOHTPOJIbHBIE pabOThl Ha YAOBIETBOPUTENHHYIO OLICHKY.
TexkcTbl MHOTOBAPUAHTHBIX 3aaHUI MPUBOJAATCS B MPUIIOKECHUH.

[Ipu cnaye sk3aMeHa CTYAEHT MMOJIy4aeT OMJIET, B KOTOPOM HMeEETCsl TpU BOIpoca U3
MepevHsl BOMPOCOB U 3ajlaya MO OJHOMY W3 pa3AelioB Kypca, BpeMsl MOATOTOBKH CTYJEHTAa K
YCTHOMY OTBETY - 10 45 MUH.

B npunoxxenuu npuBoIUTCS EPEUYCHb BOMPOCOB K SK3aMEHY IO BCEM pa3iesiaM Kypca.

[Tpumep BapraHTa 5K3aMEHAITMOHHOTO OHIIeTa:

Bapuant Ne 1

1. 3aBucumocTb 3HEprun ['m60ca OT JaBIEeHUS U TEMIIEPATypPbl, U SHEPTUU
[enbMrosbia oT 00beMa U TEMIEPATYPHI.

2. [laBneHue mapa HaJ CMECBIO B3aHMHOHEPACTBOPUMBIX JKHUIKOCTEH.
[Ieperonka ¢ BOASHBIM IIAPOM.

3. BsIpaxkeHHe Uil PaBHOBECHOIO CKayka IIOTEHLIMANa Ha TPaHMIE
METaJI-pacTBOp 3JEKTpoiauTa. BojaopoaHas mkama 3J€KTPOIHBIX
MOTEHIIUAJIOB.

4. Onpenenutb TEPMOJUHAMUYECKYIO BO3MOXKHOCTH  OOpa3oBaHUs
MmetaHa no peakuuu CSz + 4Hz> = CHs + 2H2Stpu T=1000K.

@DOHJ OLIEHOYHBIX CPEJCTB IO JUCHMILIMHE NpecTasiieH B [Ipunosxenun Ne 1
Pe3ynbrarel OCBOEHHS JUCLUIUIMHBI CUYMTAKOTCSA JOCTUTHYTBIMH, €CIA JJIA BCEX

3JICMCHTOB KOMHGTGHHI/Iﬁ JAOCTUTHYT HOpOFOBBIﬁ YPOBEHb OCBOCHUSA KOMIICTCHIHWH HAa JaHHOM
9Talc — OLUCHKA «yAOBJICTBOPUTCIILHO).
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7. MNepeyeHb y4ebHbIX U3aaHWA, HEOBXOAMMbIX ANA OCBOEHUA AUCLMNAUHDI.

a) mevyaTHbIe U3AHNSA:

1. AdanacreB, b.H. ®usnueckas xumus: yded. mocodbue mias By30oB / b.H. Adanackes,
FO.I1. Axynosa. — Caskr - [letepOypr: Jlans, 2012. — 464 c.- ISBN 978-5-8114-1402-4.

2. Crpombepr, A.I'. ®usnueckas xumus /. A.I.Ctpombepr - Mocksa: Bepicmas mikora,
2009 - 527c.—ISBN 978-5-06-006161.

3. Kparkuit cripaBounuk (usuko-xumuyeckux BenuuuH / pen. A. A. Pasmens, A.M.
[Nonomapesa — MockBa: OO0 «TU «A3-booK», 2009.-240 c. — 5-86457-116-4.

4. [TpakTrueckue paboTel 0 Pu3MUECKON XUMHUU: yueOHOe mocodue s By30B/ pen. K.II.

Mumenko, A.A. PaBmens, A.M. IlonomapeBa. - 5-¢ wuzm.mepepad. — Cankrt IletepOypr:
[Mpodeccus, 2002.- 384c. — ISBN 5-95913-027-5.

5. @usnueckas xumus. Teopus u 3amaun: yuebnoe mocobue / FO.II. Akynoma, C.I.
N3oroBa, O.B. Ilpockypuna, M.A. UepenkoBa. — 3-¢ uzn.,crep. — Cankr IletepOypr : Jlans,
2021. - 228c.- ISBN 978-5-8114-3057-4.

0) 3JIEKTPOHHBIE U31AHUS

1. AdanacreB, b.H. ®usnueckas xumus: yded. mocodbue mis By30B / b.H. Adanacwes, FO.II.
AxynoBa. — Cankr - IlerepOypr: Jlanp, 2022. — 464 c.- ISBN 978-5-8114-1402-4// Jlaus:
3JeKTpOHHO-OMOmmoTeyHass  cucrema-  URL:https//e.lanbook.com  (16.11.2020)/- Pexum
JIOCTYTIA: TIO TIOJITHCKE.

2. ®usnyeckas xumus. Teopus u 3amaun: yueOnoe mocobue / FO.I1. Axynosa, C.I'. M30T10Ba,
O.B. IIpockypuna, U.A. Uepenkosa. — Cankt_IlerepOypr : Jlanp, 2022. - 228c.- ISBN 978-5-
8114-8947-3 // Jlawp: onekTpoHHO-OmOMMoTeunas cuctema- URL:https//e.lanbook.com
(16.11.2020)/- Pexxum mocTyma: 1mo moAmucKe.

8. MNepeyeHb 3NEKTPOHHbLIX 06pa30BaTeNbHbLIX PECYPCOB, HEOBXOAUMBIX A1 OCBOEHMA
ANCUMNAVHBI.

VYuebnbiii  mman, PIIJI, ydeOHO-mMeTonuMyeckne  MaTepHaibl,  pa3MEIIeHHbIE  Ha
http://media.technolog.edu.ru.

DNEKTPOHHO-OMOIMOTEYHBIE CUCTEMBI:

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

AIIEKTPOHHBIN 4HTaIbHBIN 3an1 — bubmmoTex ¢ynmamenransHoit 6ubmmuorekn CIIGITU(TY):
http://technolog.bibliotech.ru.

9. MeToau4ecKue yKasaHua Ana oby4atolmMxca No OCBOEHWIO AUCLMNAMUHDI.

Bcee Buapl 3ansaTHil o aucnuminHe «Pusndeckas XUMUS» IPOBOJATCS B COOTBETCTBHUH C
TpeboBanusamu cienyromux CTII:

CTO CT'JbI'TH 020-2011. KC YKIIB. Bunasr yueOHbIx 3aHsATH. JJabopaTopHbBIE 3aHATHS.
OO6ume TpeGoBaHUS K OPraHU3aAIMH U TPOBEICHHIO.

CTII CIITTH 040-02. KC YK/IB. Buabl yueOHbIX 3ansaTuil. Jlekius. O0mme TpedoBaHus;

CTO CIIoI'TU 018-2014. KC VKIB. Buasl yuebHbix 3anstuil. CeMuHapbl u
npakTudeckue 3aHaTus. O0ume TpeOboBaHUsA K OpraHU3aly U POBEICHUIO.

CTII CIIOI'TH 048-2009. KC YK YK/IB. Buapl y4eOHbIX 3aHsaTuil. CamMOCTOsSTENbHAS
IaHupyemas pabora crygaeHToB. OOmre TpeOOBaHMS K OpraHU3aIMH U IIPOBEICHUIO.

CTII CII6I'TH 016-2014. KC YK YK/IB. [Topsiaok npoBeieHUs 3a4€TOB U 3K3aMEHOB.
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[TnanupoBaHue BpeMeHHU, HEOOXOIUMOT0 Ha U3yUYeHHE TaHHOW JUCIUILIMHBL, JIydIlle BCEro
OCYLIECTBIATL Ha BECh CEMECTpP, IIpeaycMaTpUBasg IIpHU JTOM pPErYISIpPHOE IIOBTOPEHHUE
MPONJEHHOT0 MaTepurana.

OCHOBHBIMU YCJIOBUSIMU TPABWJIBHOW OpraHu3allii y4eOHOro Impolecca JUis CTYJCHTOB
SBJISIETCS: ITUIAHOBOCTh B OpraHU3alliu y4yeOHOW paboThl; CEphe3HOE OTHOIIEHHE K U3YUYECHHUIO
MaTepHaa; MOCTOSHHBIN CAMOKOHTPOb.

Ha 3ansitusi CTyIeHT AOKEH NPUXOAWTh, MMesl Oarak 3HaHUW W BOIPOCOB IO YKe
H3YYEHHOMY MaTepualy.

10. MepeyeHb MHPOPMALMOHHbIX TEXHONOMMIA, UCNOAb3YEMBIX MPU OCYLLECTBNEHWM
obpa3oBaTe/IbHOro Npouecca no AUCUUNIMHE.

10.1. Un¢popManmOHHBbIE TEXHOJIOTHH.
B y4uebHOM mporiecce mo JaHHOH AUCIUIUIMHE MPEIYyCMOTPEHO:

- UCTIOJIb30BaHUU HMH()OPMALMOHHBIX TEXHOJOTHH - YTEHHE JIEKIHUHA C UCTOJIb30BaHUEM
CIauI-IIpe3eHTALNN;

- B3aUMOJICUCTBHE C OOYYAIOIIMMHUCS TIOCPEJICTBOM JJICKTPOHHOW HH(POPMAIIMOHHO-

00pa3oBaTeNbHON CPEIbl.

10.2. ITporpammHoe odecnevyeHue.

Microsoft Office (Microsoft Excel): Office 2007 Russian OLP NL AE (I'ocynapcTBeHHBIi
koHTpakT Ne 24 ot 14.09.2007, cpok neiictBusi — 6eccpouno), Office Std 2013 Rus OLP NL
(KonTpakt Ne 02(03)15 ot 15.01.2015, cpok netictBus -20 ner).

LibreOffice (oTKpbITast TULICH3UA).

10.3. ba3bl JaHHBIX 1 HH(POPMALIMOHHBIE CIIPABOYHbIE CHCTEMBI.
CnpaBouHo-nionckoBas cucrema «Koncynprant-ILnocy.

11. MaTepuajibHO-TeXHHYECKOe O0ecneyeHre OCBOCHUS JUCHMILIMHBI B X0/€ peaju3anuu
o0pa3oBaTeIbHOM NPOTrPaMMBbl.

Jlis mpoBefeHUs] JEKIMOHHBIX W TPAKTHUYECKUX 3aHSATHH HCIOJIB3YeTCS ayAauTOpPHS,
000pyIOBaHHAs CPEACTBAMU OPITEXHHWKU C JIMIICH3WOHHBIM IMPOTPAMMHBIM OOECIIeYeHUEeM M
BBIXOJIOM B MHTEPHET, Ha 33 MOCaJOYHbIX MECTA.

Jlnst mpoBeneHusT 1ab0paTOPHBIX 3aHATHNA HMCTOIB3YIOTCS JabopaTOpHBIC TOMEIICHHS
Kadeaps! Gpu3nIecKon XUMHUH.

12. OcobeHHOCTH OCBOEHMA ANCUUNIUHDBI UHBannOaMU U TNlaMU C OrpaHUYEHHbIMU
BO3MOXHOCTAMMU 340POBbA.

JUis WHBAIMIOB H JIMIl C OTPAHHYEHHBIMH BO3MOXKHOCTSIMH ydYeOHBIC MpOIIeCC
OCYIIECCTBIIICTCS B COOTBETCTBHHM C IlojiokeHWeM 00 opraHu3anuu y4eOHOTO Iporiecca s
o0ydYeHUsT WHBAIUIOB W JHUI] C OTPAaHUYCHHBIMU BO3MOXHOCTSMHU 310poBbs CIIGI TU(TY),
YTBEPKJIEHHBIM pekTopom 28.08.2014.
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[Tpunoxenue Ne 1
K paboueli mporpaMme JTUCITUTLIHHBI

@DoH/1 OLIEHOYHBIX CPeICTB
JJIS1 IPOBe/IeHUS] IPOMEKYTOYHOM aTTeCTAUMHU 10
JUcIUILInHe «Pu3nyecKkas XUMHA»

1. IlepedyeHb KOMMIeTEeHIHIT U ITANOB NX GOPMHUPOBAHMS.

MNunekc
Copep:xanue Otan GopMUpOBaHUS
KOMIICTCHIINH
OIIK-2 CnocobeH TNpPUMEHSTh OCHOBHBIE 3aKOHBI W METOJBI | TPOMEXYTOYHBIN

MCCJIEIOBAHUI E€CTECTBEHHBIX HayK JUIsl pEIIeHUs 3ajad
npodeccuoHaNbHOM e TeIbHOCTH
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2. [Toka3aTejim 1 KpUTEPHH OLCHUBAHUS KOMIIETEHIIUI HA PA3JIMYHBIX 3Tanax ux GopMHUpPOBAHUSA, IIKAJIA OLEHUBAHUS

Kona u nHaumeHoBaHue [Tokasarenu choOpMUPOBAHHOCTH Kpurepuit YpoBHH CHOPMHUPOBAHHOCTH
WHAWKATOPA JOCTHKCHUS (meckpunTOpHI) OIICHUBaHUS (omcaHue BBIPaKCHHOCTH JIECKPUIITOPOR)
KOMHCTeHIIH «YAOBIETBOPUTEIHHOY «XOPOIIIO» COTJIMYHOY
(TIOpOTOBEIIN) (cpemuuii) (BBICOKMIT)
OIIK-2.6 3Haer OTBeTHI HA Jlaér onpeneneHus Jaér onpenenenus [IpaBuibHO HaeT
Hcnonw3oBanue OCHOBHBIE IMOHATHUS, 3aKOHBI U BOIIPOCHI K OCHOBHBIX TIOHSITUIA OCHOBHBIX ITOHATHI | ONPEIEIICHUS

3HaHUI OCHOBHBIX
MMOHATUM, 3aKOHOB U
3aKOHOMEPHOCTEM
bu3nueckoit XuMun
JUISL peLIeHUs 3a/1a4
npodeccroHanbHOM
NEeATEIbHOCTH

3aKOHOMEPHOCTH (HPHU3UIECKOM
XUMHHU, TCPMOJUHAMUYCCKUC U
KHHETHYECKUE ITapaMeTphI
MPOIIECCOB U (PU3UKO-XUMHUIECKHE
xapakTepucTuku Bemects (3H-1)

3Haer

OCHOBHBIE IKCIIEPUMEHTAIbHbIE
METO/Ibl 3yueHUs (PU3NKO-
XUMHUYECKHX CBOMCTB BEIIECTB

(3H-2)

3Haer

METOAMKH J1abOpaTOPHBIX PadoT,
U3JI0’KEHHBIX B Ja00PaTOPHOM
(U3UKO-XMMHYECKOM IPAKTUKyME

(3H-3)

sk3ameny: 1 -35;
58-63; 77— 80; 83
—84; 87 —-89; 97 -
118

OTBeTH Ha
BOITPOCHI K
sK3aMeny: 36 — 57;
64 —76; 81 — 82;
85-86;90-96
BBIIIOJTHEHHE
WHIBUIYTBHBIX
3aJaHuN

Brimonuenue
J1a00paTOPHBIX
pabot u
oopmieHne
OTYETOB

(hbU3UIECKON XUMHH C
omuOKamMu

HaspiBaeT ocCHOBHBIE
METO/Ibl U3YUCHUS
(U3NKO-XMUMHYECKIX
CBOICTB BEIIECTB C
OIIMOKaMu

Wzmaraer MmeToguku
BBLINIOJTHEHHS
1a00paTOpHBIX PaboT
¢ omuOKaMu

(bU3UYECKON XUMHH C
HE3HAYUTCIIbHBIMHU
OLIMOKaMHu C
MIOMOIIIBIO
HABOISIINX
BOTIPOCOB

HaspiBaeT ocHOBHEIE
METO/IbI U3YUYEHHUS
(UBUKO-XUMHYECKHUX
CBOMCTB BEILIECTB C
HaBOISIIIIUMH
BOINPOCAMH U
MOJICKa3KaMu

WM3maraer MmeToauku
BBIITOJIHEHMS
71a00paTOpHBIX paboOT
C HaBOJAALIMMHU
BOIIPOCaMU U
NOJCKa3KaMHU

OCHOBHBIX TOHATHUH
bu3HYECKON XUMUU

JemoHcTpupyeT
OCBOCHHE METO/IOB
OTIpeNieIeHus
(UBUKO-XUMHYECKUX
CBONCTB

Criocoben
CaMOCTOSITEITEHO
NPaBUJIBHO H3JI0KUTh
METOUKH
BBITTOJTHEHHUSI
71a00paTOPHBIX pabOT
U o(hopMIIeHUS
OTYETOB




Ymeer

- ONPEeNeNsITh, KIacCU(UIIUPOBATH
1 OOBSCHITH OCHOBHBIC (DU3UKO-
XUMHUYECKHE MPOLIECCHI TSI
M3YYECHUS] XUMUYECKHUX PEaKIIHii,
MPOUCXOSIINX B
TEXHOJOTMYECKHUX MpoIeccax 1
okpyxaromiem mupe (Y-1)

Ymeer

- MPUMEHSTH YKCIIEPUMEHTATbLHBIE
METO/bI U3y4eHUs (PU3UKO-
XAMHUYECKHX CBOMCTB BEIIECTB
(¥Y-2)

Ymeer

- BBITMIOJIHATD CTaHJAPTHBIE
OIlepalLu P BBIIIOJHEHUN
1a00paTOPHBIX PabOT 1O
(GU3NUECKO XMMHUHU IO U3YyUCHHIO
CBOMCTB BEILECTB U MAaTEPUAJIOB C
COOIIOIEHUEM TEXHUKNA
oe3onacHoctH (Y-3).

OTBeTH Ha
BOITPOCHI 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
BBIIIOJIHEHHUE
WHJIMBHTY ATbHBIX
3aJaHuN

OtBeTHI Ha
BOIIPOCHI K
sk3ameny:4; 13 —
14;36 —38; 65 —
67, 85 —86; 88; 90
—91; 95,96

ITonyuenue
JOITyCKa K
BBITTOJIHEHUIO
1a00paTOPHBIX
pabot

Ha3swiBaet u
ITOSICHACT OCHOBHBIC
(HUBUKO-XUMHUYECKHE
MIPOLIECCHI C
OIIMOKaMH

HazeiBaer n
MOSICHSIET OCHOBHBIE
(hUBUKO-XUMHUYECKHE
METOMBI C OIIHOKAMH

Bremonaser
CTaHJIapTHbIE
Oomnepauuu ¢
omuOKaMu

ITosicuser,
KJaccu(puIupyer
OCHOBHBIE (PU3HUKO-
XUMHUYECKHE
IIPOIIECCHI C
HEOOJIbIIUMHU
MOJICKa3KaMHU
nperoaaBaTens

IToka3biBaeT ymeHue
BBIOPATh METOJ
n3yueHus Gpu3nko-
XUMHYECKUX CBOMCTB
BEILECTB JUIs
peuieHus
MIOCTaBJIEHHOMN
3a/1a4u ¢
HaBOSUMU
BOIIPOCAMHU U
MOJICKa3KaMu
MpenoiaBaTeis

Brimomnaser
CTaHJIapTHbIE
OIepaluH C
MOACKa3KaMH
MPEIOJaBaTeNs

Cnocoben
CaMOCTOSITENTEHO
NpaBUIIHLHO HA3BaTh U
KJIaccu(puIpoBaTh
OCHOBHBIE (PU3UKO-
XUMHUYECKHE
TIPOIIECCHI

CaMOCTOSITEILHO
MIPAaBWIILHO BHIOMPAET
METO/ M3yUCHUS
(PU3UKO-XUMHUYECKUX
CBOMCTB BEIIECTB A1
penieHus
IMOCTaBJICHHOU 3a4auu

CaMOCTOSTEILHO
BBITTOJTHSIET
CTaHJapTHBIC
oTiepaIyy C
COOJII0ICHHEM
TEXHHUKH
0€30I1acCHOCTH




Baaneer OTBeTHI HA Brimomasaer IToka3eiBaeT CaMOCTOSTEILHO
- METO/IaMU BBISBICHHUS U BOIIPOCHI K WHUBUIYTbHBIE YaCTHYHOE JaeT MPaBUIHHYIO
kiaccudukanus Guznko- sK3aMeny: 6; 11; 3aJIaHMsl C OITMOKAaMH | IOHUMAaHHE C 000CHOBaHHYO
XUMHYECKHUX MPOLIECCOB IS 12; 14; 16; 31; 43 — HaBOAAIIUMU OLIEHKY XMMUYECKUX
M3yYECHUSI XUMUUYECKUX peakuui, |46;48; 51 —55; 98 BOIPOCAMH U MPOIECCOB,
MPOUCXOSIINX B -99; 113 OJICKa3KaMHU MPOUCXOSIINX B
TEXHOJOTMYECKHUX MpoIeccax 1 BBITIOJTHEHUE npernojaBaTens TEXHOJOTHYECKHUX
okpyxaroriem mupe (H-1) WHIUBUIYTBHBIX (GUBUKO-XMMHUYECKUX | ITpolieccax u
3aJaHui MPOIECCOB, OKpYXalolleu cpene
MPOUCXOSIINX B
TEXHOJOTHYECKHUX
mporeccax u
OKpYXalolleu cpene
Baaneer
AKCIIEPUMEHTATbHBIMU MeToIaMu | OTBETHI Ha [TyTaercs B [MpuBoaut npumepst | [IpaBunsHO
onpeneneHus GU3NKO-XUMH- BOITPOCHI K 000CHOBaHUHU BBIOOpA | HEKOTOPBIX BBIOMpPAET
yeckux cBoicTB Bemects (H-2) 9K3aMeHy: 21; 65 — | MeToza onpefeneHus | SKCIIEPUMEHTANIBHBIX | AKCIIEPUMEHTAIbHBIN
67;74; 81; 82; 86; | GU3HKO-XUMHYECKUX | METOJIOB C METO/JI ONIpeACICHUS
90; 91; 95, 96 CBOICTB MOJICKa3KOoM (UBUKO-XUMHYECKHUX
npernojaBaTens CBOICTB BEILIECTB
Baageer
- HaBBIKaMU OIIEHKH morpemHocTy | OdopmieHue Odopmisiet otuets ¢ | [IpaBunsHO Cnocoben
oTpeeNsIeMbIX (HU3HKO- OTYETOB 10 OIMOKaMu OIICHHBACT CaMOCTOSITENTLHO
xuMuuecknx BenuuuH (H-3). 1a00paTOPHBIM MOTPEITHOCTH OIICHUBATH
pabotam BEJIMYMH C MOTPEIIHOCTh
HEOOJIBIIION oTpeIesIeMbIX
MOJICKa3KOI (U3UKO-XMMUYECKIX
npenojaBaTess BEJIHYUH

[Hkana ouenuBanus coorBercTByeT CTO CIIOI TU(TVY):
[To gucHMIUIMHE MPOMEXYTOYHAsS aTTECTAIlUs MPOBOIUTCSA B (hOpMe 3K3aMeHa, IIKaja OICHHBAHHS — OaJibHAs (COTIMYHO», «XOPOIIO»,
«YIOBIETBOPUTEIHHOY,KHEYTOBICTBOPUTEIHLHOY ).



3 Tumnosble KOHTPOJIbHBIC 3aJaHUA TJIA MPOBCACHUA HpOMe)KYTO‘lHOﬁ aTTeCTallun

3.1. [Ipumepbl MHOTOBAPHMAHTHBIX PACYETHBIX 3aIaHUM 1JI KOHTPOJISI
CaMOCTOSITe/IbHOI Pa0doThI CTYIEHTOB H JJI1 KOHTPOJbHBIX padoT

Tembl 1 1 2 - XuMuYecKasi TEPMOJAUHAMHUKA U XUMHYECKOE PaBHOBeCHE

3aoanue Ne 1. Pacuem pagnogecnozo 6vixo0a npooyKma XumuiecKoil peakyuu u evloop
ONMUMAIbHBIX YC/108UILL NPOGEOeHUs npoyeccd.
1.1. Ha ocHOBaHuM 3HAYCHHI TEIJIOT 06pa30BaHI/I$I BCIIICCTB AH? s9g A3 CHPAaBOYHHKA

onpezenuTe U300apHbIi TEII0BO 3 ekt Xumuyeckoii peakuun AQp = A H §98 (B xJIx) mpu

YCIIOBHH, YTO BCE BEILECTBA, YYACTBYIOIINE B PEAKIMH, HAXOJATCA B UJCATbHOM Ira3000pa3HOM
COCTOSIHUU.

1.2. Onpenenute M3MEHEHHE YUCIa MOJIei Tra3000pa3HbIX BemecTB peakunu 4 npu 298 K
U CTaHJapTHOM JaBJICHUM.

1.3. Paccuuraiite paboty (B k/[X), coBepmiaemyio B peakiuu A MPOTHB BHEUIHETO
napienus npu P = constu T =298 K.

1.4. Onpenenure M30XOPHBIN TEIIOBON 3(PdekT xumuueckon peakiuu A Qy = AVUS%

IOpU YCIOBHM, YTO BCE BEIIECTBA, YYACTBYIOLIHME B PEAKLUUH, HAXOMATCA B HJICATLHOM
razo00pa3HOM COCTOSTHUH.

1.5. Ha ocHOBaHMM JaHHBIX U3 CIPaBOYHUKA ONPEICINTE HU3MEHEHUE CpeaHel
TEIJIOEMKOCTH B CHUCTEME B pe3yJbTaTe PEaKIUu AAQQ,”S_T (8 JLx/K). Temneparypy T mis

CBOETO BapHaHTa BO3BMUTE U3 TAOIIUIIBL..
1.6. Onpenenute TeroBod 3¢dekT peakuuu A npu Temmneparype 7 U CTaHIAPTHOM
0 v 0 =0
HaBieHUn A H7 (B KJUK), NCTIOB3ys HAICHHDBIC paHee 3HAUCHUA A H yoq U ACp 505 1+

1.7. YcranoBure, Kak OyAeT MEHATHCS TEIIOBOM 3((EeKT XUMHUUECKOH peakuuu A mpu
MOBBILICHUH TemrepaTypbl. OTBET apryMEHTHPYHTE, UCIIONb3YysI COOTBETCTBYIOIUE ypaBHEHUS
XUMHUYECKON TEPMOIMHAMHUKHY.

1.8. Onpenenute m3meHenue sHTponuu cuctembl (B Jk/K) B pesynapTaTe XMMHUYECKOU
peakiuu A, MPOTEKAIOMed MEXIy BEIIeCTBAaMH B HACATBHOM Ta3000pa3HOM COCTOSHHH IPH
CTaHJIApPTHOM JiaBJIieHUU U Temnepatype 298 K. 3naueHusi craHaapTHOM SHTPOINUHM JJIsl BEIIECTB
BO3BMHTE U3 CIIPAaBOYHHKA.

1.9. Paccunraiite usmenenune surponun A S9 (8 Jx/K) B pesynbrate peakuuu A npu

temneparype 7 W CTaHZApTHOM JABJICHUM, MCIIOJb3ys pacCudTaHHble B M. 1.8. 3HaueHMs
70
M3MEHEHUs SHTPONMHU IpH TeMiieparype 298 K u ACp 2931

1.10. Onpenennre u3MeHenue cTannapTHol suepruu ['u66ca A G (JUK) s xumMudecKoi

peakuun A npu tremuneparype 298 K u npu remneparype 7.

1.11. Paccuuraiite TEpMOAMHAMHYECKYIO KOHCTAHTY paBHOBecus K, peakuuu A mnpu
temneparype 298 K u remneparype 7.

1.12. Omnpenenure TiyOMHYy TmpeBpamieHuss & B peakuuu A mupu temreparype 1T wu
aTMoc(hepHOM NTaBJICHUH TPU yCIIOBUU, YTO MCXOJHBIC BEIIECTBA B3STHI B CTEXMOMETPHYECKHUX
KOJIMYECTBAX.

1.13. Omnpenenure TiyOuMHy TmpeBpameHuss & B peakuuu A mupu temreparype 1T wu
atMoc(hepHOM MaBJIICHWW TPU YCIOBHM, YTO HUCXOJHBIC BEIIECTBA B3AThI B KOJIWYECTBAX,
yKa3aHHBIX B TaOJIHIIE.

1.14. Onpenenute cTeneHb NpEeBpaILIEHUs] UCXOAHBIX BEIIECTB pH yciaoBusix 1.12 u 1.13.

1.15. Onpenenute cocTaB paBHOBECHON cMecu B % (MOI.) JUIsl XUMHUYECKON peakuuu A
npu Temrneparype T u armocepHOM aBieHuu npu ycinoBusix 1.12 u 1.13.



1.16. VYcraHoBuTe, Kak BIMSAET MOBBIINICHUE TEMIEpPaTypbl HA TEPMOJAMHAMUYECKYIO
KOHCTaHTy paBHOBecus K, U PaBHOBECHBIN BBIXOJl MPOAYKTOB XUMHUECKOM peakuuu A. OTBeT
apryMEHTHUPYWTE, HCIIOJIb3YsSd COOTBETCTBYIOLIME YPaBHEHHUS XUMHYECKONW TEPMOIMHAMHUKU.
CormocTaBbTe clieJIaHHbIE BHIBOJIbI C PACYETHBIMH 3HAYEHUSIMU KOHCTAHT PABHOBECHUS.

1.17. YcraHoBuTe, Kak BIMSET MOBBIINICHHE OOIIETO JTABJICHUS HA PaBHOBECHBIM BBIXOJ
MPOJIYKTOB XUMUYECKOM peakuuu A. OTBET apryMeHTUPYUTE.

1.18. Cnenalite BBIBOJ 00 ONTHMAJBHBIX YCIIOBUSX MPOTEKAHHS IpOIECCca: MPU KaKUX
TEMIIepaTypax M JaBJICHUSX CJIEIYyEeT MPOBOAUTH PEAKIUI0 A IS MOJTYyYeHUs MaKCUMaJlIbHOTO
BbIXO/Ia MPOIyKTOB. [Ipu OTBeTe HAa NaHHBIM BOMPOC YUUTHIBaiTe KUHETHUYECKHUE (DAKTOPBI U
HSHEPreTUYECKHE U SKOHOMUUYECKHE 3aTPaThl.

Bapuant Xumndeckas peakuus A T.K
[ N, +3H, = 2NH, 500
2 CCl, +4H, =CH, +4HCI 700
3 CH, +2S, =CS, +2H,S 600
Bapuant HavanpHoe KONMMYECTBO MCXOIHBIX BEIIECTB
1 N> — 0,2 Mmounb; H, - 2,0wMomb
2 CCly - 5,0 mous; H, - 10,0 monb
3 CH4 — 0,02 moup; S, — 0,1 monp

3aoanue Ne 2. Pacuem napuyuaipbHoix 0a6/1eHUl KOMROHEHM 08 PAGHOBECHOU cMeCU

2.1. Ha ocHoBanuy 3HaueHUd AH 7], W3 CIPABOYHHKA ONPEAETHUTE TEIUIOBON dddeKT

peakumun BA Hj;, (xk/x) mpu 298 K u cranmapTHOM [aBJIEHMM C YYETOM arperatHoro

COCTOSAAHHUA BCEX BCIUICCTB, YHACTBYIOIIHUX B PCAKIIUH.

2.2. Ompenenute u3MeHenue sHTponuu A Sy (JIx/K) B Xoxe xuMuueckoi peakunu B

npu 298 K u CcTaHIapTHOM [aBJIEHUM C YYETOM arperaTHoro COCTOSIHUSI BCEX BEILECTB,
YYacTBYIOUIMX B PEaKIUH.

2.3. Ha ocHOBaHMM JaHHBIX OIPEAEIUTE HW3MEHEHUE CPEIAHEH TEIJIOEMKOCTU IS
peakunu B A, E;,ZQS—T (IbK/K)

2.4. Paccuuraiite TemnoBoi 3ddexr peakuun A H, ¢ HUCIOIb30BAHUEM CPEIHUX
TEIUIOEMKOCTEH A C 7 o5 1 -

2.5. Onmnpenpenute wusMeHeHue sHTpormuu A S;  (Ax/K) B xome peakuuun B mnpu
Temreparype 7' ¥ CTaHAAPTHOM JaBICHHUHU, UCHONB3YS A S5 U A Cr s 1 -

2.6. Beruucioure n3MeHeHne cTaHaapTHOM sHeprun ['m66ca A G, (k) U1 XMMUYECKOH

peakuun B npu temmneparype 7. Cpaenaiite BbIBOJ O HaIpaBJIE€HUU CAMOIPOU3BOJIBHOTO
nporecca.

2.7. Onpenenute TEPMOJINHAMUYECKYIO KOHCTAHTY PaBHOBECUS XUMHUECKON peakiuu K,
npu temneparype 7.

2.8. Hamummwure ypaBHEHME, CBSI3bIBAaIOIIEE KOHCTAHTY PAaBHOBECUS XMMHUECKON PEaKIUU
K, ¢ xumuueckoi nepeMeHHOW (rmyOuHONM mpeBpaiieHusi) ¢ MpH YCIOBHUU, YTO HCXOJHBIE

BCIICCTBA B3ATLI B CTCXUOMCTPHYCCKUX KOJIMYCCTBAX.

2.9. 3anummure B 00IIEM BHUAC BBIPAXKEHUE ISl KOHCTAHTHI PABHOBECHUS XWMHUYECKOU
peakuuu B dyepes3 napuuaibHble 1aBJICHUs pearupyolUX BEIECTB.

2.10. Onpenenure mapuuagbHBIE JAaBJICHUS Ta3000pa3HBIX BEIIECTB MPH TeMiiepatype 1 u
aTMoc(hepHOM JaBICHHH.



2.11. Onenure BAUSHUE W3MEHEHHS OOIIETO JABJICHHS, TEMIIEpAaTypbl M pa30aBiIeHUS
PEaKIIMOHHOM CMECH TIa30M, HE YYacTBYIOIIMM B XHMMHMYECKOM pEaKIUH, Ha II0JIOKCHUE
paBHOBECHS peaKlUy U PaBHOBECHBIN BBIXOJ MPOIYKTA.

Bapuant Peaknusa B T K
1 Fe+ CO,=FeO + CO 700
2 CO + H» = Cgpapur) + H2O 1000
3 Fe;O3 + 3CO =2Fe + 3CO2 700

Tema 3 — ®a3oBble paBHOBECHS U PACTBOPHI HEXJIEKTPOJIUTOB

3aoanue Ne 3. Ananu3z pazo6020 pagnosecus HcuoKocms — nap 6 0OHOKOMNOHEHMHOU
cucmeme

3.1. lnsa BemecTtBa A, ucnonib3ys AaHHbIe «KpaTkoro cnpaBoyHuKa (HU3UKO-XUMHUIECKUX
BEJIMYMH» 110 3aBUCUMOCTU TEMIIEPATyphl KUIICHUS BEIIESCTB OT JaBICHUS, IOCTPOUTE KPUBYIO
ucnapenus B koopauHatax P = f(T)u InP = f(1/T).

3.2. Onpenenure ko3 puureHTs! ypaBuenus InP =4 - B/T.

3.3. Bwruuciaure Ttemoty ucnapenus AH s BemectBa A(kk  /MOJB), HCTIONIB3YS
ko3P uureHT B, HaliIeHHBIH B 1. 3.2.

3.4. Belumcnute TemmepaTypy kumenus mpu P = 1,0132-10° ITa. ComocTtaBbTe ee
TaOJIMYHBIM 3HAYCHHUEM.

3.5. BpluuciauTe AaBICHHE HACBIIEHHOTO Mmapa mpu Temieparype 7Tx, yKa3aHHOW B
3a/laHuN.

Bapuant BemectBo 4 T °C
1 CoHCL02 TPUXJIOPYKCYCHAsI KUCIIOTa 130
2 C2H2ChO2 JUXJIOPYKCYCHasl KHCII0Ta 190
3 CoH3Cl10; XJIOPYKCYCHAsI KHCIIOTa 180

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

4.1. Bprumcaute no 3akoHy Payns ngaBieHHe HACBIIIEHHOTO Mapa pacTBOPUTENS Hal
pacTBOPOM YKa3aHHOM KOHILIEHTPALWH.

4.2,  CpaBHUTE C DJKCIICPUMEHTAIBHBIMH JaHHBIMA W OOBSICHHUTE IOTYUYEHHBII
pe3ynbTar.

4.4.  PaccumTaiiTe akTUBHOCTb U KOA((PHUIIMEHT aKTUBHOCTH PACTBOPUTEIIS.

Ne
BapuanT| CocTaB pacTBopa 1,°C Po,1, xIla " BEI(;J(I)I’/KF P, xIla
a
1 Nal — H>O 25 3.1672 0.500 3.1179
2 Co(NH2), — H,O 25 3.1672 1.600 3.0818
3 C12H22011 — H20 0 0.6104 1.651 0.5893

3aoanue No 5. Doyonuockonuueckue u KpuockonuuecKue ce0icmea pacmeopos

Onpenenure, MOAYMHSIOTCS JIM HJI€ATbHBIM 3aKOHAM yKa3aHHbIE B TaOJUIE PAacTBOPHI.
Ecmu ve MNOAYUHAIOTCA — YKAXKUTC NPUINHY.

st cucremsr H3BO3 — HoO nmpuBeneno moBbiieHue Temrepatypbl kuneHus (AT), mist
BCEX JPYTHX CHCTEM — IIOHM)KEHUE TeMnepaTypsl 3amep3anus (A7).



Ne
BapUaHT PactBop CocraB pacTBopa AT
a
1 H;BOs— H»O 2.541/100T H0O 0.214
2 CCI;COOH —HO 1.062r /651 H,0O 0.322
3 LiBr — H,O 1.390 r/ 100 r H2O 0.566

D0ynuockonuyeckue £ u Kppockonuyeckre K KOHCTaHThI PAaCTBOPUTENICH:

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

3aoanue No 6. Ananu3s pazoevix pasnosecuii HcuoKocms — nap 6 06yXKOMHOHEHMHOU
cucmeme

6.1. Kakyro uHpOpMaIMO 0 CHCTEME HEeCeT AuarpaMma TeMIieparypa KUTMEHUS — COCTaB
cucreMbl A—B?

[To nuarpamme onpenenure:

6.2. IIpu kakoi TeMIiepaType 3aKUIUT KUIKOCTh, CoJiepKalast @ MoJ. % BemiecTBa A.

6.3. I1pu xakoii Temnepatype BCs IEpBOHAYAIIbHAS KUJIKOCTh OOPATHTCS B TIAp, €CIIU TIPH
HarpeBaHUU Nap HE OTBOAUTH?

6.4. Kak OyzeT MEHAThCS COCTaB IEPBOHAYAIILHON KUAKOCTH 10 MEepe UCTIapCHUS?

6.5. KaxoB cocTaB nepBbIX IIy3bIpbKOB napa?

6.6. Kak wu3MeHsieTcs cocCTaB PaBHOBECHOTO C KHIISIICH JKUJKOCTBIO Tapa B XOJE
ucnapenus’?

6.7. Kakoe KOTMYECTBO KaXKIOTO M3 KOMIIOHEHTOB CMECH OyJeT HaXOIUTHCSA B KHUIAKOMN
daze u B mape, €CIiu m KT CMECH, 33JIaHHOTO COCTaBa HarpeTh 10 TeMreparypst 17

6.8. Kakue mnpoayKTbl MOXHO TOJY4YUTh, €CIIM TOABEPTHYTH >KUIKOCTH 3aJaHHOIO
cocTaBa

@) TIEpErOHKE B PAaBHOBECUHU (MHTETPATLHOM NIEPETOHKE);

0) mpoctoii (mudpepeHnanbHON) MeperoHKe;

8) pekTuduxanun’?

Bapuant Cucrema A-B M, xr a, Mmon.% A T, °C
1 H>0O — C4H3O» 2,0 80 92
2 CH;30H — C,H4Cl, 0,5 30 68
3 (C2Hs5)20 — CCly 1,0 60 65

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

7.1. OxapakTepuszyiTe auarpamMMmy IUIaBKOCTH cUCTeMbl 4 — B: pacTBOPUMOCTH
KOMITOHEHTOB B JKUJKUX U TBEPIBIX (a3ax, THUIBI TBEPIbIX PACTBOPOB, HATUYHE YCTONYUBBIX U
HEYCTOWYMBBIX XUMHYECKUX COCTUHEHUN.

7.2. JlaiiTe oONMCaHWE COCTOSIHUS CUCTEMbl B Pa3IUYHBIX YCJIOBHUAX, pacuIn(poBaB
3HAYEHHUE BCEX MOJICH, TMHUN U XapaKTEPHBIX TOUEK AUATPAMMBI IJIABKOCTH CUCTEMBI 4 — B.



7.3. Onpenenure Temneparypy Hadalla KpUCTajUIM3alluy paciiaBa coctaBa | m cocrtas
nepBbIX KpucTaiioB. Kak u3MeHsieTcs cocTaB paciiaBa U TBEpJOH (a3bl IPU OXJIAXKIACHUU?

7.4.0npenenure TeMIeparypy Hadajia TUTaBJICHHS, KOJUYECTBO M cOcTaB (a3 MpHu 3TOM
TeMIlepaType Uil cucTeMsl cocTtasa II.

7.5. HauepTute cxemaTuyeckue KpuBBIE oxjaxaeHus paciuiaBoB coctaBa I, I u III,
OTIpEIeNIUB YHCIIO ¥ COCTaB (ha3 M pacCUMTaB YUCIIO CTENICHEH CBOOOIBI B XapaKTEPHBIX TOUKAX U
Ha KQKJIOM YYaCTKe KPUBOM OXJIAKICHUS.

7.6. BpruuciuTe Macchl paBHOBECHBIX (a3 MpH 3a1aHHoN Temmneparype £,°C 1 KOIn4ecTBe
ucxoaHou cmecu cocrtana I11.

7.7. Ans cucteM, oOpa3yromUX XUMUYECKHE COSAMHEHUS, OmpenenuTe GpopMyIibl ITHX
COCTUHEHUN.

CocTaB UCXOJHOM cMecHu
Bapuant Cucrema 4-B KonunuectBo cocraBa 4,% T.,°C
HCXOTHOM I II 111
cMecH
1 Mg —Cu 500r 10 60 90 550
2 Cr—Sn 5 Kr 20 98 80 200
3 Cd-Cu 800 100 60 50 580

Tema 4 — DyiekTpoOXMMHYECKHE CHCTEMbI

3aoanue Ne 8. Inexkmpoosurcyuwiue cuivl U HOMEHYUAIbL

8.1. Kakoro poaa neBblif 35€KTpo/] rajibBaHUYECKOro 3neMeHTa A. Hanumunre ypaBHeHue
peakIiy, MPOTEKaloIleld Ha 3TOM 3JIEKTPOJE B PaBHOBECHBIX YCIOBUSAX, U ypaBHEHHE IS
pacuera noTeHLKasa 3TOro 3IeKTpoa.

8.2. Onpenenute CpeAHIO HMOHHYIO aKTHMBHOCTH JJIEKTPOJIMTA @+ B JIEBOM DJIEKTPOJIE
rajbBaHUYECKOIO 3JeMEHTa A Ha OCHOBAaHUU CIPABOYHBIX 3HAYEHUN CPEIHET0 HOHHOIO
K03 HILIMEeHTa aKTUBHOCTH JIEKTPOJIUTA MPH MOJISTILHON KOHLIEHTPAIIMH MU Temiieparype 298
K.

8.3. Onpegenute 3J€KTPOIHBIA TOTEHIHAI JIeBOTO AekTpoaa npu 298 K. CranmapTHbINA
3EKTPOAHBIN MOTEHIANl BO3bMUTE U3 CIIPABOYHHKA.

8.4. Kakoro poaa mnpaBblii 3JIEKTPOJ TallbBaHHMYEeCKOro »sieMeHTta A? Hanumure
ypaBHEHUE peaKkuy, MPOTEKAIOIIeH Ha 3TOM 3JIEKTPOJIE B PABHOBECHBIX YCIIOBUSX, U YPaBHEHHE
JUISL pacueTa MOTEeHIMaa 3TOT0 AJIEKTPoIa

8.5. Omnpenenure CpeHIO MOHHYIO aKTUBHOCTH 3JIEKTPOJIMTA @+ B MPABOM 3JIEKTPOJIEC
raJIbBAHUYECKOTO 3JeMeHTa A Ha OCHOBAaHUU CIPABOYHBIX 3HAYEHHUH CpPEIHEr0 HOHHOIO
K03 uUIIMeHTa aKTUBHOCTU 3JIEKTPOJIMTA MPH MOJSUIBHOM KOHUEHTpPALUU M2 U TEMIIEpaType
298 K.

8.6. Ompenenute dIEKTPOAHBIA MOTEHIMAA MpaBoro »siekTpoga npu 298 K.
CraHaapTHBIN 3JIEKTPOAHBINA MOTEHIIMAT BO3bMUTE U3 CIIPABOYHUKA.

8.7. Hamumure 5I€KTpOAHBIE pPEAKUMU, TNPOTEKAIOIIME HAa OTPULATEIBHOM U
MOJIOKUTEIBHOM  3JIEKTPOJaX H CYMMapHYI0 XUMHUYECKYI0O PEAKIHUI0, MPOTEKAIOIIYIO
CaMOIIPOU3BOIILHO MPHU PadOTE TaTbBAHUYECKOTO dTIEMEHTA A.

8.8. Ompenenute snexrponBrkyilyo cwiry (DJC) rampBaHWYECKOro 3jieMeHTa A U
MaKCHMAaJbHYIO MOJIE3HYIO JJIEKTPUYECKYIO paboTy, KOTOPYIO MOXKHO MOJy4UTh HpU pabote
JTAaHHOTO 3JIEeMEHTA Npu Temneparype 298 K.



8.9. BpruncnnTe KOHCTAHTY PaBHOBECHUSI PEAKIMHU, MPOTEKAIOIIEH CaMOMPOU3BOJIBHO a
rajJlbBaHMYeCKOM 3ieMeHTe Anpu temneparype 298 K. Ilpumure, 4TO0 B peakuuu y4yacTBYET
OJIMH JIEKTPOH.

8.10.CocTaBpTe TraJIbBAHMUECKUH DIIEMEHT, B KOTOPOM IIPOTEKAET CaMOIPOU3BOJILHO
XUMHUYECKas peakuus B.

8.11.0npenenute cranaaptHoe 3HaueHue IJIC raapBaHMYECKOro sjeMeHta. B koTopom
MpOTEKAeT XUMHUYECKasi peakius B, npu Temneparype 298 K Ha OCHOBaHMM CTaHIAPTHBIX
3JIEKTPOIHBIX MOTEHIIMAJIOB U3 CIIPABOYHUKA.

8.12. Ompenenure E’mpu Temmeparypax 288 u 308 K Ha ocHoBanum 3Havenus E° mpu
0

298 K 1 BEITMYHHEI 2
oT

j , TIPHHSIB YTO B YKA3aHHOM MHTEpBajle TEMIIEPaTyp 3aBUCUMOCTh £’
P

= f(T) nuHeiina.

8.13. Ompenenure AG, (kJx) peakuuu B, mpoTekaromieil B raJbBaHUYECKOM JIIEMEHTE
npu temneparypax 288 K.

8.14. Ompenmenure AS, (Jx/K) nna peakuuu B, mporexaromei B TalbBaHHYECKOM
aJIeMeHTe npu Temneparypax 288 K.

8.15. Ompenenure TemnoBoit >bdexkt AH, (x/[x) peakuuu B, mporekaromieil B
rajJbBaHUYECKOM 3JIEMEHTE MpU TemnepaTypax 288 K.

8.16. Onpenennre KOHCTAHTY pAaBHOBECHS XMMHUYECKOW peakuuu B, mpu TemmepaTrype
288 K.

Bapuant ["anpBaHMYECKHit FeMeHT A mi, "z,
moaw/kr H2O moaw/kr H2O

1 Zn|ZnSO4||KCl|AgClkp),Ag 0,005 0,2

2 Pt,Ho|H2SO4][KClHg2Clap),Hg 0,005 0,2

3 Cu|CuClo||CdSO4/Hg2SO4(xp),Hg 0,005 0,2
OE° 4

Bapuant Xumuueckas peakius B ( T J -10%, B/K
P

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

H; + HgoSO4 = HoSO4 + 2 Hg - 6,50

3 Nal; + NaoS =3Nal + S + 6,59

3aoanue Ne 9. dnekmpuueckas npoeoOUMOCHb pACMBOPOE8 C1AOBIX IJIEKMPOTIUM 08

9.1. Omnpenenute yAeabHYIO 3JIEKTPUUECKYIO MPOBOJMMOCTb pacTBOpa 3JIEKTpOIHUTa A,
UCIIONb3Ys YJEIbHOE CONIPOTHBIIEHUE PacTBOpa P.

9.2. Onpenenute MOJISIPHYIO JIEKTPUYECKYIO IPOBOJUMOCTD pacTBOpa 3JIEKTPOIUTa A.

9.3. Ha ocHOBaHMM CNIPaBOYHBIX JAHHBIX MPOBOJUMOCTH OTIEIbHBIX MOHOB BBIUYMCIINTE
IIPENEIbHYI0 MOJISIPHYIO 3JIEKTPUUECKYIO TPOBOAMMOCTD 33JaHHOIO JIEKTPOJIUTA.

9.4. Paccuuraiite crenens aucconuanuu (%) 1 KOHCTaHTY AMCCOIMAIINH AJIEKTPoJnuTa A
npu KoHIEeHTpauu C Ha OCHOBAHUU JIaHHBIX AJIEKTPHUUECKON MTPOBOIUMOCTH.

9.5. Omnpenenure KOHLEHTPAIMIO HMOHOB BOJOPOJIa B pacTBOpE dJeKTposnTta A mpu
KoHUeHTpauuu C, UCNONb3ysl 3HaYEHHE CTENEHU IMCCOLMAlMM, NoslydeHHoe B 1. 8.4. mu pH
pacTBopa.



9.6. N300pa3uTe cXxeMaTH4eCKu | OOBSICHUTE 3aBUCHMOCTH YACIBHOU AICKTPUUYCCKOM
MMPOBOAUMOCTHU OT KOHILCHTpAlIUN cna60ro " CUJIBHOT'O JJICKTPOJIATA.

9.7. N300pa3ute cxeMaTHYECKU U OOBSICHUTE 3aBUCHMOCTH MOJISIPHOM AJIEKTPUYECKOMN
MMPOBOAMMOCTH OT KOHICHTpALUN cna60r0 1 CUJIBHOI'O JJICKTPOJIUTA.

BapuanT DexTponnT A C-10°, Mmonb/n p-102, OM-M
1 HCOOH 1,39 0,569
2 H-C3H7,COOH 1,04 2,278
3 HCOOH 1,11 0,655

Tema S — MeTtoabl U3yYeHHUS] CTPOEHHUS MOJIEKYJ, OCHOBAHHBIE HA JJIEKTPHYECKHX
CBOMCTBAX

3aoanue Ne 10. Inexkmpuueckue ceoiicmea MoJieKyJ

Paccunrarhe numonbHBIE MOMEHT U 3(QPEKTUBHBIN pagnyCc MOJEKYIbl A HAa OCHOBAHHH
SKCIEPUMEHTAIBHBIX 3HAYCHUI MOJISIPHOM MOJISIPU3YEMOCTH TIPH 3aaHHoi Temneparype 7. [Ipu
pacuere mnpeHeOpeyYb BEIWYMHON AaTOMHOM COCTABIISIOUICH TMOJISIPU3YEMOCTH, MOJISIPHYIO
pedpakuio BEIYUCIUTD 110 MPABUITY aAUTUBHOCTH.

BapuasT Monekyna A T,K Pin-10°, m*/monp
1 NH3 473 35.21
2 HO 573 40.5
3 HCI 260 33.57

Tema 6 — OnTHYecKue MeTOAbI H3yYEeHUS CTPOEHMS BelllecTBa
3aoanue Ne 11. Bpawiamenvuvie cnekmput 08yXamoMHbIX MOJIEKY

3.1. Hamummure KBAaHTOBO-MEXaHWYECKOE ypaBHEHUE [JI1  pacyera DSHEPruu
BpalLlaTEIbHOIO ABMKEHUSI IByXaTOMHON MOJIEKYJIbI KaK KECTKOTO pOTaTopa.

3.2. BniBeguTe ypaBHEHHUE ISl pacueTa W3MEHEHUS HPHEPIUU BpallCHUS JBYXaTOMHOMN
MOJIEKYJIbl KaK JKECTKOTO pOTaTopa MpH MEpexoje ee Ha COCeTHHM, 0osiee BHICOKUN KBAaHTOBBIN
YPOBEHb.

3.3. BeiBenure ypaBHEHHE 3aBUCHUMOCTH BOJIHOBOI'O YHCJIa BpAlllaTEJIbHBIX JUHUM B
CIIEKTPE MOTJIOIICHUS ABYXaTOMHOM MOJIEKYJIbI OT BPAIlATEIbHOIO KBAHTOBOT'O YHCIIA.

3.4. BeiBenure ypaBHEHHUE Ul pacyeTa pa3HOCTH BOJHOBBIX YHCEJ COCEAHUX JIMHUI BO
BpallaTeIbHOM CIIEKTPE MOMVIONIEHUS JBYXAaTOMHON MOJIEKYJIBI.

3.5.  Paccuuraiite BpamarensHyio noctosaayio (B cM™ u M) aByxaToMHO# MONEKyIb!
A TI0 BOJIHOBBIM YHCJIaM JIBYX COCEIHMX JMHHUH B JJIMHHOBOJHOBOW HMH(pPaKpacHOW oOmactu
BpAaIIATEIbHOIO CIIEKTPA MOTJIOMIEHUS MOJIEKYIbI (CM.Tab.3.1) .

3.6. Omnpenenute HSHEPrUI0 BpAIICHUS MOJIEKYJIbl A Ha MEpPBBIX MSATH KBAHTOBBIX
BpalaTenbHbIX YPOBHAX ([[k).

3.7. BpluepTUTE CXEMaTUYECKH SHEPreTHYECKUE YPOBHU BpPAIATEIBHOIO IBUKCHUS
JIByXaTOMHOM MOJIEKYJIBI KaK KECTKOI0 poTaTopa.

3.8.  HanecuTte mMyHKTHPOM Ha 3Ty CXE€MY BpalllaTeJIbHbIE KBAHTOBBIE YPOBHHU MOJIEKYJIbI,
HE SIBJISIIOIIEHCS JKECTKUM POTATOPOM.

3.9. BriBeauTe ypaBHEHHE ISl BBIYHMCICHHUSI PAaBHOBECHOI'O MEXbBSJAEPHOIO PACCTOSIHUS
Ha OCHOBaHMM pPa3HOCTH BOJIHOBBIX YHCE] COCEIHUX JIMHUI BO BpalllaTEIbHOM CIEKTpPE
MOTJIOIIECHMUS.

3.10. Omnpenennute MOMEHT UHEPLIUU JABYXaTOMHOM MOJIEKYJIBI A.

3.11. PaccumTaiiTe NpuBEAECHHYIO Maccy MOJIEKYJIbI A.



3.12. BwruuciauTe paBHOBECHOE MEXBbsIEpHOE paccTosiHue () Mosekysbl A. ComocTaBbTe
MOJIyYEHHOE 3HAYEHHUE CO CIIPABOYHBIMU JIAHHBIMHU.

3.13. OrHecure HaOMIOJaEMbIe JUHUW BO BpallaTeJIbHOM CIIEKTPE MOJICKYJbl A K
BpallaTelIbHbIM MEPEX0/IaM.

3.14. PaccuuraiiTe = BOJHOBBIE YHCJIAa  CHEKTPAIbHBIX
BpalarenbHbiMu niepexogamu 0—1, 1 -2 u 2—3 11g Moniekysl A.

3.15. Bpruucaute NpuBEICHHYIO MacCy M30TOMO3aMEIIEHHON MOJIEKYJIbI B.

3.16. PaccumrtaiiTe = BOJHOBBIE UHUCJIa  CIEKTPalIbHBIX JIMHUH, CBA3aHHBIX C
BpamareabHbiMu niepexogamMu 0—1, 1 -2 u 2—3 g monekynsl B. MexbsaepHble pacCTOSHUS
B MOJIeKyJax A u B cuurtaTh paBHBIMHU.

3.17. Onpenenute BEIUYUHY W HANPaBJICHHE M30TOMHOTO CABWTa JIMHHUM MOTJIOIICHUS
BO BpalllaTEeNIbHBIX CIIEKTpax MOJIEKYJ A W B, ecnu 3TU JMHUM COOTBETCTBYIOT IE€pEX0J]iaM
MEX]ly BpalareabHbIMU YpoBHSIMU 0—1, 1 =2 1 2—3 .

3.18. Hapucyiite cxeMaTH4eCKH BpPALLATENIbHbIN CIEKTpP MOIVIOIIEHUS ABYXaTOMHOM
Mmosiekyibl A. Hanecute Ha 3TOT XK€ CHEKTp JIMHHUM, COOTBETCTBYIOIIME BpalllaTelbHbIM
nepexojam AJist MOJIeKybl B.

3.19. OO®BsAcHUTE TNPUYUHY HEMOHOTOHHOTO HW3MCHEHUS
MOTJIOIICHUS IO MEpE YBEJIMUEHUS SHEPTUHU BPAIICHHUS MOJICKYJIbI.

JIMHAHN, CBSI3aHHBIX C

WHTCHCUBHOCTH  JIMHHM

Bapuant Mouekyna A v-1072,7 ! Mounekyina B
1 LiH 60.12 75.15 Li’H
2 BCl 4.104 5472 B'Cl
3 BeH 103.15 123.78 Be’H
3aoanue 12. Konebamenvnvie cnekmpul 08yXamomMHbIX MOJIEKY]l
4.1 HanumuTe  KBAaHTOBO-MEXAaHWYECKOE  ypaBHEHME JUId  pacueTa  SHEpPIruu

KOJIe0ATEILHOTO IBIKEHHUS IBYXaTOMHOW MOJIEKYJIbI KAK TAPMOHUYECKOTO OCIHILISTOPA.

4.2 HanumuTe  KBAaHTOBO-MEXAaHWYECKOE  ypaBHEHME JUId  pacueTa  JHEpPIruu
KO0J1e0aTeIFHOTO IBIKEHHUS IBYXaTOMHON MOJIEKYJIbI aHTAPMOHHUYECKOTO OCIIHILIATOPA.

4.3 Bpruucnure no onpeneineHHbIM n3MK-crekTpa nornomnenus 1ByXaToMHOW MOJIEKYJIbI
A ocHOBHOMY TOHY (V,), mepBoMy o0epToHY (¥,) unu BTopoMy oOepToHy (v,) (Tabm. 4)

BOJIHOBOE YHCJIO COOCTBEHHBIX KOJ€OaHMH @, , KOI(QQUIMEHT aHrapMOHMYHOCTH x, H
aHIaPMOHUYHOCTb @, X, .

4.4 BpryuciauTe BOJHOBOE YHUCIO NponyiieHHOW JmHuUM B MK-crnekTpe moriomeHus
JBYXaTOMHOH MOJIEKYJIbl A (V,, v, WIH V)

4.5 Omnpenenute >HEPTUI0 KOJIEOATENHHOTO MABMXKEHHS MOJEKYIbl A Ha HYJIEBOM
KoJieOaTelbHOM KBaHTOBOM ypoBHE FEo (J)k), WCmonb3yss BOJHOBOE YHCIO COOCTBEHHBIX
K0JI€0aHui @, W aHTaPMOHMYHOCTh @ ,X,(CcM. 11.4.3)

4.6 BeiBenuTe ypaBHEHHE JUIsl pacdeTa MAaKCHMABHOTO KOJeOaTenhbHOro KBAHTOBOTO
Yyuca.

4.7 Onpenenutre MakCUMaJabHOE KOJIEOATEIbHOE KBAHTOBOE YHUCIO U JJISI MOJICKYJIbI

max
A.

4.8 Ompenenure 3HEPTUI0 KOJEOATEIBHOTO IBWKEHUS FEmax([PK) Ha MakcuMaibHOM
K0J1e0aTeIbHOM KBaHTOBOM yPOBHE.

4.9 Omnpeaenurte SHEPTHIO AUCcOMAU Do MOTeKybl A (K/[/MOb).

4.10 Berueprute rpadguk 3aBucumoctd E . = f(v), BbIOpaB 2-3 3Ha4eHUS KBAHTOBOI'O

YKCIa U U PACCUUTAB 3HAYEHMSA Exon B MHTEPBaAE 0T 0 10 U, .

4.11 Ykaxutre Ha TpaduKe JHEPIHIO KOJeOATEITHHOTO [BIDKEHHUS HA MaKCHMATbHOM
KOJIe0aTeIbHOM KBAaHTOBOM YPOBHEEmax (JIK) 1 aHEpruto auccormaruu Dy .



4.12 BpIYMCIUTE CHUJIOBYIO IIOCTOSIHHYIO XUMHMYECKOH CBSI3U k, ABYXaTOMHOH MOJIEKYJIBI

A.
4.13 Beruucnure  BOJHOBOE YHCIO COOCTBEHHBIX KOJEOAaHWW  M30TOMO3aMENICHHOU
MOJIEKYJIBI B.
4.14 Onpenenure BEIUYUHY U HAIIPABJIEHUE U30TOIIHOIO CIBUTA.
Bapuant Monekyma A | v, -107, M 7102, M 7,102, M | Monekymna B
1 HI 2230 4380 - *HI
2 HF 3962 - 11344 SHF
3 HCl 2885 - 8339 2HCI

Tema 7- XumMnueckass KHHETHKA U KATAJIN3

3aoanua Ne 14 u 15. Onpedenenue nopaoka u KOHCMAHMbL CKOPOCMU XUMUYUECKOU
peakyuu u memnepamypHoil 3a6UCUMOCHU CKOPOCMU XUMUYECKOU PeaKuuu

10.1. TloctpoiiTe rpaduky 3aBUCHMOCTH KOHIEHTpaiuu C HCXOJHOTO BEIIECTBA OT
BpEMEHHU ¢ I peakiuu B, 3aganHoi B Tadnuie, B koopauHarax InC = f{t)ju 1/C = f{(¢). Tlo Buny
rpaduka onpenenuTe MopsI0K peaKiluu.

10.2. PaccunTaiiTe KOHCTAaHTY CKOPOCTH peakiuu B.

10.3. Berunciure KOHIIEHTPALMIO HUCXOJHOIO BEIIECTBA U MPOAYKTOB peakiuu B uepes
200 ¢ oT Hayana peakiuu.

10.4. Paccuuraiite Bpemsl, 3a koTopoe npopearupyet 10% ncxoqHoro BewecTna.

10.5. Onpenenute nepuo MOMynpeBpanieHus peakiuun B.

Bapuant 1. Peakius B: 2NO2=2NO + O27=631 K

t,c C-10°, Monb/n
0 1,0000

60 0,8308

120 0,7108

150 0,6632

180 0,6212

300 0,4954

Bapuant 2. Peakuus B: 2F,0=2F; + O,7=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
Bapuant 3. Peakus B: 2N>O= 2Nz + 027=938 K
t,c C, MOJIB/IT
0 0,154




30 0,145
60 0,137
120 0,122
240 0,097
300 0,086

10.6. Onpenenure SHEPrU0 AKTUBAIMA XUMUYECKOW peakluu B, UCHOIb3ysl 3HAYCHUS
KOHCTaHTBI CKOPOCTHU peakuuu kiu k2mipu 1ByX 3HaueHusax temneparypsl Tiu Tz.

10.7. 3anummre ypaBHeHUe AppeHuyca. Omnpenenutre MNPeadIKCIOHEHIHATbHBIN
MHOXHTENb B YPaBHEHUH AppeHuyca.

10.8. Onpenenute KOHCTAHTY CKOPOCTH XUMHUYECKOU peakiuu B ripu temmneparype 713.

10.9. Onpenenure TemneparypHbiid kodpduuueHt Bant-I'odpda y ams ckopoctu peakuuu
B B untepsane remneparyp Tiu T3.

10.10. Hcnonb3ys TemriepaTypHbIi KO3(PGUIHUEHT Y, ONPEACIUTE, BO CKOJIBKO pa3
U3MEHUTCSL CKOPOCTh PEaKIUK, €ciii TeMiieparypy 71yBennyuts Ha Benuuuny AT.

Bapuant | T1, K k1 T2,K k2 T3,K AT, K
1 656 7,700 51/(Mo11b-C) 592 0,844 1/(Moib-¢) 667 25
2 523 1,45-102% n/(monb-c) | 570 | 0,324 n/(monbc) | 590 25
3 813 1,702-105 ¢! 783 4,635-10° ¢! 777 15

3.2. KonTpoJibHbIe BONPOCHI M0 Kypcey "®Pu3nyeckass xumus' K 3k3ameny (S u 6
ceMecTp)

Tembl 1 n 2 - XuMnueckasi TepMOAMHAMMKA M XHMHYECKOe PaBHOBecHe

1. ®ynxmuu mporecca U (QYHKIMHM COCTOSHUSA. BHyTpeHHss sHeprus, Tersjora, padorta,
3aKOHBI TEPMOIUHAMUKH.

2. Pabota pacummpeHHus HIEaJbHOTO ra3za B H30TEPMHUYECKOM, M300apHOM M HM300apHO-
N30TEPMHUYECKOM IIPOLIECCAX.

3. TemnoTa mporeccoB MpH MOCTOSHHOM 00beME U JaBICHHH.
4. Tlepsslii 3aKk0H TepMoaMHAMUKH. Pacder TermoBbix a3 dexToB. 3akoH ['ecca.
5. TemnnoTsl 00pa30BaHuUs U TEIUIOTHI CrOpaHus BemiecTB. X ucmonp3oBaHue sl pacyeToB

TEIJTOBBIX () (PEKTOB XMMUYECKUX PEAKITUH.

6. OmnpeneneHue TeIIOEMKOCTH. VICTMHHAs W CpedHssl TEIUIOEMKOCTb. 3aBHUCHUMOCTh
TEIIOEMKOCTH OT TeMIIepaTypbl (MHTEPIOJISLIMOHHbBIE YPaBHEHMUS).

7. 3aBUCHMOCTH TEIJIOBOTO 3¢ (eKkTa XMMHUUYECKHX pPEaKkIHil OT TeMrepaTypbl. Y paBHEHHUE
Kupxroda.

8. WurerpupoBanue ypaBHeHus Kupxroda. CocraBneHue ypaBHEHUS s pacyera
TEIUIOBOIO 3P PeKTa XMMUYECKON peaky IIPpH 3aJJaHHOH TeMuepaType.

9. TepmoauHamuuecku oOpaTuMble M HeOOpaTUMBbIe Iporiecchl. PaboTa TepMoaArHAMUYECKU
oOpaTuMoro mporecca.

10. DuTpomnus. MaremaTnueckue BbipaxkeHus I 3akoHa TepMOAMHAMUKY I OOPaTUMBIX U
HEOOpaTUMBIX MPOIECCOB.

11. I3MeHeHne SHTPONUHU B U30JIMPOBAHHON CUCTEME KaK KpUTEpUI HallpaBJICHUs IpoLecca
U COCTOSTHHSI paBHOBECHSL.

12. I3MeHeHne SHTPOIUYU NIPU HarpeBaHUU, PaCIIMPEHUH, CMEILIEHUU WEAJIbHBIX Ta30B MpU
(ha30BBIX TIEpEX0aax.



13
14

15.
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27.

28.
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34.
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38.
39.
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41.
42.

43.

44
45
46

. ITocrynat Ilnanka. PacueT abcomrOTHOM SHTPOTTHH.

. I3MeHeHune »HTponuM B XMMHUYECKHUX peakiusax. CocTaBieHuEe ypaBHEHHUs IUIs pacueTa
M3MEHEHHUS SHTPOINH XUMHUECKON peaKIMK MPpH 33JaHHON TeMIiepaType.
MaxkcuManpHas U MaKCUMalbHas Toyie3Hast pabota. TepMoaMHAMUYECKUE TTOTEHIHAIIBI
KaK Mepa paboToCIoCOOHOCTH CHCTEMBI.

TepMonnHaMuyeckue MOTEHLIMAIBl KaK KPUTEPUI HANpaBieHUs MpoLecca U COCTOSHUS
paBHOBECHS B 3aKPBITHIX CUCTEMAX.

Oueprust ['enpMmronbia (M30XOPHO-U30TEPMUYECKUN TOTEHIMAN) W 3Heprus ['nbbca
(n300apHO-M30TEpMHUYECKUi ToTeHIAN). CBOOOIHAS M CBSI3aHHAS YHEPTHSI.
3aBucuMocTh 3Hepruu ['nb6ca ot Temneparypsl U JaBICHHUS.

VYpasuenue ['enpmromnsia-I ndoca.

3aBucumocth dHepruu [mbOOca OT cocTaBa CHCTEMBl. XUMHUYECKHH TOTEHIUAT
KOMIIOHEHTa CUCTEMBI.

XUMHUYECKUH MOTEHINAT UACATHHOTO U PEaTbHOT0 Ta30B. OYyruTUBHOCTH, KO3 uiineHTt
(YyTUTHBHOCTH; aKTHBHOCThH, KO3(PQHUIMEHT aKTUBHOCTH pPEALHOrO Trasza. MeToabl
HaXOXIeHUS KOd(PPUINEHTOB PYTUTUBHOCTU M aKTUBHOCTH.

BriBoa ypaBHeHUs "M30TEPMbI XUMUYECKOU pEaKIIUU'".

TepMonrHaMuyecKkue U MPaKTUYECKUE KOHCTAHThI paBHOBeCHsL. CBSI3b MEXAYy HUMM.
PaBHOBecue B TeTEPOreHHBIX XHUMHUYECKHX peakiusx. KOHCTaHTbI paBHOBeCHS
TETEPOreHHBIX PEAKLIUMN.

3aBUCUMOCTh KOHCTAHTHI PaBHOBECHS OT TemImepaTyphl. BbIBoI M aHanu3 ypaBHEHHUS
n300apbl XUMHUECKON peakuuu B nuddepeHnuansHoi popme.

WNuterpanbHas ¢opMa ypaBHEHHsT HU300apbl XUMHYECKOW peakmuu. CocTaBieHHE
YpaBHEHHUS JUIsl pacueTa KOHCTAHThI PABHOBECHUS] XUMUYECKOU PEaKIIMU OT TEMIIEPATYPBHI.
TennoBas Teopema HepHcra u crieicTBus U3 Hee.

Tema 3 — @a3oBble pABHOBECHS U PACTBOPHI HEAJIEKTPOJIUTOB

[IpaBuno ¢a3 I['ubb6ca. Ilonstue "daza", '"cocraBmsromee BemecTa", '"dncio
KOMITOHEHTOB", "TepMOIMHAMUYECKHE CTENIEHN CBOOOIBI".

YcnoBre TepMOIMHAMUYECKOTO PAaBHOBECHS MEXTY (hazaMu.

BriBoa, ananu3 u unTerpupoBanue ypaBaenus: Knaysuyca-Kinaneipona.

JlnarpaMmbl COCTOSIHMSI OJJHOKOMIIOHEHTHBIX CHUCTeM. VX pa30op ¢ MOMOIIBIO MpaBuiia
¢a3 I'nb6ca.

WneanbHble U HeueanbHble PacTBOPHI. 3aKOH Payis.

. IIpenenbHo paz0aBieHHbIE, aTEPMAIbHBIE, PETYIISIPHBIE PACTBOPBHI.

[MTapumanbHbie MOJIBHBIE BETHUMHBL. Y paBHeHus [ n6oca-/rorema.

XHWMHMYECKUH NOTEHIMAJI KOMIIOHEHTA B UJI€aJIbHOM M HEUJICAIIbHOM PacTBOPAX.
Boruncnenus akTHBHOCTH PaCTBOPUTENIS IO MOHMKEHUIO JIBJIEHMS I1apa HaJl paCTBOPOM
Brluucnenne akTMBHOCTH PACTBOPUTENS IO IOHMKEHUIO TEMIEpaTyphbl 3aMep3aHUs
pacTBopa.

Brluncnenue akTHBHOCTH PACTBOPUTENIS [0 OCMOTHYECKOMY JABJICHUIO PAaCTBOPA.
KomnnratuBHble CBOWCTBA PACTBOPOB U UX NMPAKTUYECKOE UCIIOIb30BaHUE.
PacTBOprMOCTB ra30B B KUIKOCTH. 3aBUCUMOCTh PACTBOPUMOCTH OT TEMIIEPATYPHI.
PacTtBOpUMOCTh Tra3oB B JKUAKOCTH. 3aBHUCHUMOCTb PAacTBOPUMOCTH OT JaBJICHUS H
n00aBKH dJIeKTposinTa. YpaBHeHHe CeueHoBa.

HeorpanuueHHo pacTBOpuUMBIE Ipyr B JApyre XHAKOCTU. BbluncieHue NaBieHUsS U
cOCTaBa mapa HaJ uaeanbHbIMHU pacTBopamu. [lepBriii 3akon ['m66ca-Konosamnoga.
Juarpammbel "oOmiee maBneHHe-cocTaB", 'TemmepaTypa KuileHHs - cocTaB",'"cocraB
pacTtBopa -cocTaB napa' JJisi uAcanbHbIX PACTBOPOB.

. @a3oBas quarpaMMa paBHOBECHS KUAKOCTb — nap. [IpaBuiio peryara.

. Bunel neperonku: uaterpanbHasi, nuddepeHimanpaas, GpakinoHHas, PeKTHQUKAIH.

. AzeoTpomnHble pacTBOphl. JlMarpaMmbl paBHOBECHUS KMIKOCTb — Map Ul a3€0TPONHBIX
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pacTBOpoB. PekTu(dukanus a3eoTponHbIX pacTBOPOB.

OrpanuueHHas B3aMMHas pacTBOPUMOCTb KHUAKOCTeH. BnusHue Temneparypbl Ha
PacTBOPUMOCTS.

JlaBieHue M COCTaB HACBHIIICHHOIO Iapa B CHCTEMax C OrPAHMYEHHOW B3aUMHOMN
pactBopuMocCThio. [[narpammsel "oOmiee naBieHHe cocTaB", 'Temmeparypa KHICHHS -
cocraB", "cocTtaB pacTBOopa — cOCTaB Iapa" Uil CUCTEM C OIPaHWYEHHON B3aMMHOMN
PacTBOPUMOCTBIO )KUIKOCTEH.

JlaBieHue U cOCTaB Iapa HaJl CMEChI0 B3aUMHO-HEPACTBOPUMBIX KUAKOCTEN. Ileperonka
C BOJSIHBIM ITAPOM.

PacTBOpMMOCTB TBEPIBIX BELIECTB B KUAKOCTU. MneanbHas pacCTBOPUMOCTB. Y paBHEHHUE
[Ipenepa.

JluarpaMMbl IUIABKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM C IIOJIHOM DPAacTBOPUMOCTBIO B
KUAKOM U IIOJIHOW HEPACTBOPUMOCTBIO B TBEPAOM COCTOSIHMH. KpUBBIE OXJIaXKICHNU.
JluarpaMMbl IUIABKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM C IIOJIHOM DPAacTBOPUMOCTBIO B
KUJKOM U TBEPIOM COCTOSIHMM. BHUIIBI TBEpABIX paCTBOPOB.

JluarpaMMbl COCTOSIHUSI JIBYXKOMIIOHEHTHBIX CHCTEM C IIOJIHOM DPAaCTBOPUMOCTBIO B
KUAKOM U OTPaHUYECHHOM pPACTBOPMMOCTBIO B TBEPAOM COCTOSHHMH. Kpusbie
OXJIaKICHUS.

JluarpamMmbl IJJABKOCTU  JIByXKOMIIOHEHTHBIX CHUCTEM, OOpa3ylOIIUX XUMHUYECKHE
COCIMHEHUS, MJIaBsIIUecs 0e3 pa3IokKeHUS U C Pa3JI0KEHUEM.

JnarpaMMbl COCTOSIHUSI TPOMHBIX JKUJIKHUX CHCTEM C OrpPaHWYECHHOW B3aWMMHOM
PacTBOPUMOCTBIO

PacnipeneneHne pacTBOPEHHOrO BEIIECTBA MEXAy JBYMsA OKMIKHMH  (pa3aMu.
OKCTparupoBaHHe.

JlnarpamMmsl IUIABKOCTH TPEXKOMIIOHEHTHBIX CUCTEM.

TeMma 4 - DIeKTPOXMMHUYECKHE CHCTEMbI

KonnmuraruBHbeie CBOMCTBA pacTBOPOB 3JEKTPOJUTOB. M30TOHMYECKHIT U OCMOTHUYECKHI
KO3 PHULIHIEHT.

CtpoeHne pacTBOPOB CHIIBHBIX AJIEKTPOIUTOB. OCHOBBI AJIEKTPOCTATHUYECKON TEOPUHU
PacTBOPOB CHIIBHBIX AJIEKTPOIUTOB Jlebast u XIOKKeTsl.

VYpaBHeHue s pacdera cpeaHux HOHHBIX KoddduimentoB akruBHoctH (I, II m III
npubimxenus Teopun Jlebas u Xrokkens).

PaBHOBecue B pacTBOpax 3JIEKTPOJIUTOB. TEpMOAMHAMHYECKHE U IPAKTHYECKUE
KOHCTAHTbl HOHHBIX PABHOBECHIA.

DJIEKTPOXUMHUYECKUN MOTEeHIMald. BO3HMKHOBEHHE CKayka MOTEHIMada U JABOHWHOIO
ANIEKTPUUECKOTO CJIOSl Ha TPAaHUIIE pa3jiesia METaJll — pacTBOP JIEKTPOIUTA.

Bonoponnas nikana 3JIeKTpOIHBIX TOTEHIUAIOB.

VYpaBuenne HepHcra 11 paBHOBecHOro mnoreHnuana. CTaHAAPTHBIA 3IIEKTPOIHBIN
MOTEHIUAI.

Onektpoast 1| poma. Ilpumepsl. Onektpoansle peakuuu. Pacuer paBHOBECHBIX
MOTEHIUAJIOB.

Onektpoast I poma. Ilpumepsl. DnekTpojHble peakuuu. PacueT paBHOBECHBIX
MOTEHI[UAJIOB.

OKHMCIUTENbHO-BOCCTAHOBUTENBHBIE AJIEKTPObl. [IpuMmepsl. DJIEKTpOAHBIE PpPEaKIUu.
PacueTr paBHOBECHBIX TOTEHIINAJIOB.

HonooOMeHHBbI€ 351eKTpoabl. CTEKISTHHBIN 3JEKTPO/I.

KonueHntpauronnsie ranpBannueckue aineMenTsl. Pacuer 3/1C

XumMmuueckue rajibBaHndeckue 3eMeHTsl. Pacaer DJIC.

lanpBaHnyeckue dIEMEHTHI C TiepeHocoM u  0e3 mepeHoca. Vcmonb3zoBaHue
raJIbBAHUYECKUX JJIEMEHTOB 0e3 TepeHoca s IKCIEPUMEHTaIbHOTO OINpeaeTIeHUs
CPEITHMX MOHHBIX aKTUBHOCTEH.
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Hcnons3oBaHne  CTaHOApTHBIX  MOTEHUUAIOB JUISl  ONpPENEICHUs  HalpaBJICHUS
OKUCITUTEIbHO-BOCCTAHOBUTENLHBIX PEAKIIHIA.

Hcnons3oBaHne  CTaHOApTHBIX  [OTEHUUAIOB JUISl  ONpPENEICHUs  HalpaBJICHUS
ANEKTPOXUMHUUYECKUX PEAKIIUM.

Ompenenenne TEPMOJMHAMUYECKHUX MapaMeTpoB xuMuueckux peakiuii (AH, AS, AQG),
UIYIIHUX B TAJIbBAHUYECKOM DJIEMEHTE.

OnHOpa3oBbIe XUMUYECKHE HCTOYHUKHN TOKA.

MHoOropa3oBble XUMHUYECKUE HCTOYHUKH TOKA (AKKYMYJISITOPHI).

VYnenbHas, MoJisipHasi MNPOBOAUMOCTb. CBS3b DJIEKTPUYECKOW MPOBOJUMOCTH C
MOABUKHOCTSIMU MOHOB.

3aBUCHUMOCTD JIEKTPUYECKON MPOBOAUMOCTH OT TEMIEPATYPBL, IPUPOABI JIEKTPOIUTA U
pacTBOpUTEIIS.

3aBUCUMOCTh yJI€JIbHOW AJIEKTPONPOBOJAHOCTH OT KOHIEHTpAMU MAJisi Ciaboro
CUJIBHOTO JIEKTPOJIUTOB.

3aBUCHMOCTh MOJISIPHOM NPOBOJUMOCTH CHJIBHBIX 3JEKTPOJUTOB OT KOHLEHTpALUU.
OcHoBHbIe nIo0keHus Teopun Jlebas-Xiokkens-Onzarepa.

. [IpakTryeckoe NCrnoib30BaHUE U3MEPEHUIN ATIEKTPUUIECKON MTPOBOJUMOCTH.
82.

Yucna MEepeHOCa, UX UCIIOJIB30BaHUC JIs1 ONPCACICHUA BHGKTqueCKOﬁ MMpOBOANMOCTHU
OTACIBbHBIX NOHOB.

Tema 5 — MeToabl U3y4eHHs CTPOECHHS MOJIEKYJ, OCHOBAHHBIE HA JJIEKTPHUYECKHX
CBOMCTBAX

Jlonspuzanus NOIAPHBIX U HEMOJIAPHBIX MOJIEKYJI B IIOCTOSSHHOM U IIEPEMEHHOM
UIEKTPUUECKUX MOoJsX. Pedpakius.

VYpaBuenus [lebas, Knaysuyca Mocortu u Jlopenu-JlopenTua.

Omnpenenenne AUMOIBHOIO MOMEHTA U NOJSIPU3EMOCTH MOJIEKYII.

Hcnons30BaHue dIEKTPUYECKUX CBOMCTB MOJIEKYJI ISl ONIPEEIICHUS MOJIEKYJI U COCTaBa
pacTBopa.

Tema 6 — OnTu4yecKue MeTOAbI U3YUEHUS CTPOEHHS BelllecTBa

OOm1ast XapaKTEPUCTHKA MOJICKYJISIPHBIX CIICKTPOB.

BpamarensHple  cnekTpbl. OmnpeneineHMe MOMEHTa HWHEPUMM W PaBHOBECHOI'O
MEXBSIEPHOTO PACCTOSHUS JIUISl IBYXBAICHTHBIX W JIMHEHHBIX MHOTOATOMHBIX MOJICKYIT
N3 CIICKTPAJIbHBIX JaHHBIX.

OHeprust KoJeOaTeNbHOTO JBW)KCHUS JBYXaTOMHOM MOJICKYJBI B TPUOIMIKCHUU
TapMOHUYECKOTO U aHTAPMOHUYECKOTO OCIIUILIATOPA.

Ompenenenne COOCTBEHHOM YacTOTHI W KOd(QUIMEHTa aHTapMOHHMYHOCTH W3
K0JIe0aTEIBHOTO CIIEKTPA MOTIOICHUS.

. Onpenenenue sHEPTUU CBA3HU U3 KOJIEOATENLHOTO CIIEKTPa MOTJIOIICHHUS.
92.

Yucno 1 TUIBI HOpMAJIBHBIX KOJIeOaHUT MHOTOATOMHBIX MOJIEKYJI. XapaKTepUCTUIECKHE
YacTOTBHI.

BpamatensHo-KoebaTenbHble CIEKTPhl MOTJIOMIEHUS IBYXaTOMHBIX MoJieKyn P-, R- u
Q-BeTBH, X IIPOUCXOXKICHUE.

DeKTpOHHO-KOJIe0aTeIbHO-BpalaTesbHble cieKTpsel. [Ipunimn @panka-KongoHa.
OmnpeneneHue SHEPruM JUCCOLMALUU M3 3JIEKTPOHHO-KOJIEO0aTeIbHO-BpAIATEIbHBIX
CIIEKTPOB.

CriexkTpbsl KOMOMHAIIMOHHOTO paccesiHus, conoctabienne nx ¢ MK-crmekrpamu.



Tema 5 - XuMnueckas KHHETHKA M KAaTAJIN3

97. CkopocTh peakluu [Jjsi TOMOTE€HHOHM M TeTepOreHHOM peakuuu. KuHetnueckoe
ypaBHEeHHE. MOJIEKYJISIPHOCTD U MOPSA0K TOMOIeHHON peakiuu. CTaauiiHOEe IpOTEKaHue
peaKuuii.

98.  Kunernueckas kpuas. MeTobl onpeaeneHus NopsaKa peakiuH.

99. Peaknuu 1, 2 u 3 nopsaka. BelpaxkeHue i1 KOHCTAHTBl CKOPOCTH WU MEPHOIA
NOJTyTIPEBpAllECHUS.

100. CrnoxHbIE peakuu: IBYXCTOPOHHHUE (0OpaTUMBIC) U TTapaJlIeIbHBIC.

101. CnoxxHble peakliUy: OCIEA0BATENbHBIE U CONPSKEHHBIE.

102. Meton KBa3WCTAallMOHAPHBIX KOHIIEHTpauuid. MexaHu3M MOHOMOJIEKYJISIPHBIX
peaKuuii.

103. 3aBUCMMOCTh CKOPOCTH TOMOT€HHOM XUMHUYECKONW pEaKIuh OT TeMIepaTyphl.
VYpaBHeHue AppeHunyca.

104. Cramuu rereporeHHoro nporecca. Juddysus B razax, )KUIKOCTIX U TBEPABIX Tenax. |
u 2 3akoHbI OuKa.

105. BrusnHue TeMIepaTypbl Ha T€TEPOTr€HHBIA MPOLIECC.

106. BinsHue nepeMenIMBaHus Ha peKUM FE€TEPOr€HHOTO Mpoliecca.

107. Teopusa axkTuBHBIX coyaapeHuil. OCHOBHbIE JonyuieHus. Beipaxenue s
NPEIPKCIIOHEHIINAIBHOTO MHOYKHUTENS B ypaBHEeHHH Appenuyca. Ctepuueckuii pakrop.

108. TloHsTHE aKTUBUPOBAHHOI'O KOMILIEKCA. BhIpaskeHME KOHCTAHTBl CKOPOCTHU 10 METOLY
NIEPEXOTHOTO COCTOSIHHUS.

109. ComnocraBiieHHE ypaBHEHHI TEOPUM AKTUBHBIX COYJAPEHUN W TEOPUU IMEPEXOIHOTO
cocrosanus. Henocratku teopuil.

110. BnusHue pacTBOpUTENs Ha CKOpPOCTh peakiuid B  pacTtBopax. [omo- wu
TeTEPOJIUTUIECKUE PEAKLINH.

111. Tereponutuyeckue peakuuud. BiusgHue WOHHOW CWIBI pacTBOpa U 3apsa0B
pearupyromux 4acTUIL] Ha CKOPOCTh IIpoLecca.

112. TlepBu4HBIA U BTOPUYHBINA CONEBBIC Y(DPEKTHI.

113. OcobeHnHOCTH IIETHBIX peakuui. Bo3HMKHOBeHHE, pa3BUTHE U OOpBIB IIETICH.
TenoBoil U EMHON MEeXaHU3MBI BOCIIAMEHEHMUS.

114. OcobenHoctu mporekaHust (POTOXMMHUYECKHX peakiuil. BeipaxkeHue 1 KOHCTAHTHI
CKOpOCTH (POTOXUMHUYECKOH peakiuu. [Ipumeps! HOTOXUMHYECKUX pEaKIIHil.

115. OOmme cBOMCTBa KaTaln3aToOpoB. | OMOTEHHBIN U TeTepOreHHbIN Karanus. BnusHue
KaTaJu3aTOpOB Ha MPEIIKCIOHEHUUATbHBIH MHOXXUTEIb M DSHEPTUI0 AaKTHBAIUH B
ypaBHEHUU AppeHuyca.

116. T'omorennsiii kaTann3. KucaoTHO-OCHOBHOM KaTalus.

117. Ancopbuus u rereporeHHbl karanus. M3orepma m m3obapa ancopbumu. Craauu
reTepOreHHOro KaTajin3a U BIUsSHUE TeMIlepaTrypbl. Teoprun reTeporeHHOro Karanusa.
118. Kunernka (epMEHTAaTUBHBIX pEaKUWi, KaTtanu3 M KHHETHKA peakiui ¢

MMMOOMIN30BaHHBIMU (hepMEHTaMU

3.3. TeMBbI KOHTPOJIBHBIX PadOT

3.3.1 KonTposibHast padoTa 1o TepMOAUHAMUKH:

JIjist XUMUYECKOM peakiuu aA +bB = c¢cC + dD, nporekaromieii mpu TeMieparype
T w naBmenun P, ompenenuth cocTaB paBHOBECHOH cMecH (BBIXOJ TPOIAYKTOB) H
MIPOAHAIIM3UPOBATH BIMSIHUE TEMIEPATYPhl U JABJICHUS HA BBIXO] TPOIYKTOB.

3.3.2 KourposbHass padoTra m0 ONTHYECKMM MeTOJaM M3YyYeHUS CTPOCHUA
BellecTBa:

e licnonb3ys 3HAUEHUs] BOJIHOBBIX YMCENl JIBYX COCEIHHMX IMHKOB BO BpallaTEIbHOM

CHEKTpe TMOTJIOIIEHUSI JBYXaTOMHOM MOJIEKYJIbl, OINpPEAETUTh MEXbIACPHOE



paccrosiHue.

e licnosp3yst BOJTHOBBIC YKCia HAOJI01aeMbIX THKOB (OCHOBHOM TOH, MEPBBIN U BTOPOI
00epTOHBI) B KOJICOATEIPHOM CHEKTPE JBYXaTOMHOH MOJICKYJIBI, ONPEICTUTh
COOCTBEHHYIO  4acTOTy KojeOaHMl aTOMOB B  MOJEKyJe, KO3(PQHUIHUEHT
AQHTapPMOHUYHOCTHU U SHEPTUIO TUCCOLUALINN MOJIEKYIBI.

3.3.3 KouTposibHasi padoTa o KUHETHKM:

Hcnons3yss naHHbBIE 10 TEKyLIEM KOHLETPALMM MCXOAHBIX BELIECTB XUMHUYECKON
peakLny, pacCUNTaTh KOHCTAHTY CKOPOCTH JAHHOW PEaKLMH, IEPUOJ IOJIYNPEBPALLECHUSI U
KOHILICHTPALUIO UCXOAHOIO BEIIECTBA B KOHKPETHBI MOMEHT BPEMEHHU.

4. MeroanuyecKkue MaTepHaJIbl I ONpeaesieHUs] MPOLEAYP OLEHUBAHUSI 3HAHUIA,
YMeHHUil, HAaBbIKOB W (WJIH) ONbITA [JAeSTEJbHOCTH, XapPAKTEPU3YIOUIUX JTanbl
¢opmMupoBaHUs KOMIIETEHLMH.

[IpomexxyTounass arrectauus MO JUCUMIUIMHE TPOBOAUTCS B COOTBETCTBHM C
tpeboBanusimu CTIT CTO CII6I' TU(TY) 016-2015. KC YKB/. Iopsinok nmpoBeneHus 3a4€TOB
1 HK3aMEHOB.
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