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ITpunoxenuns: 1. @OH OLIECHOYHBIX CPEACTB IS TPOBEACHUS IPOMEKYTOUHOMN aTTECTALIUN



1. Hepeqeﬂb IJIAHUPYEMBIX pe3yJ/ibTaToB oﬁyqe}mﬂ Mo TUCHHUIIJINHE, COOTHECCHHBIX C IVNIAHUPYEMBIMHU PE3YyJbTaTAaMHU OCBOCHUSA

o0pa3oBaTe/IbHOM NPOrPAMMBI.

B pesynbrare 1i1st ocBoeHUs 00pa3oBaTeIbHOM MporpaMMbl OakagaBpruaTa 00yJaroLUIHiics JODKEH OBIAAETh CICAYIONIMMHU Pe3ybTaTaMu

oOy4deHus TI0 AUCITUTUIHHE:

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHII N

KOI[ N HAMMCHOBAHUC MHAUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3ynbTaTbl 00y4eHUs
(1eckpunTOpHI)

OIIK-1

CriocoOeH peniath 3a1a4n
Mpo(heCCHOHANBHOMN e TETbHOCTH,
MPUMCHAA METOAbI MOACIIUPOBAHNA,
MaTEeMaTHUYECKOT0 aHaAIIN3a,
CCTCCTBCHHOHAYYHBIC U
DOIICHHKEHEPHBIC 3HAHHSI

OIIK-1.5

3Hanue GyHIaMEHTATBHBIX PU3UKO-
XUMHUYECKHX 3aKOHOB, TEPMOJIMHAMHKH U
KHHETUKH XUMHYCCKUX PEaKIIHiA,
MpeBpaIleHU U CBOWCTB BEUICCTB. .

3HaTh:

- OCHOBHBIE IOHATHSI, 3aKOHBI 1 3aKOHOMEPHOCTH
(bu3nUecKoil XUMHUH, TEPMOAMHAMUYECKHE M KHHETHIECKUE
napamMeTpsl IPOLECcCOB U (PU3UKO-XUMHUUECKUE
xapaktepuctuku Bemiects (3H-1);

- OCHOBHBIE 3KCIIEPUMEHTAIbHBIE METO/IbI U3Y4YEHUS
pu3rKo-xuMHYEeCKUX cBOMCTB BeecT (3H-2);

- METOAMKH J1aOOPaTOPHBIX PabOT, U3JI0KEHHBIX B
71a00paTopHOM (PU3BUKO-XUMHUUECKOM npakTukyme (3H-3)

Ymers:

- OTIPENIENATh U KIaCCU(PHUIMPOBATH U OOBSACHITH OCHOBHBIE
(U3NKO-XMMHUYECKHE MTPOIIECCHI, TPOTEKAIOIINE B
OKpY’Kalollel cpezie Ui peleHns 3a1a4
npodeccroHa bHOM AesTenbHocTH (Y-1);

- IPUMEHSTH SKCIIEPUMEHTAIIbHbBIE METOIbI H3yYEHUS
(GHU3NKO-XUMHUYECKUX CBOUCTB BemecTB (Y-2);

- BBITIOJIHATH CTaH/IAPTHBIE ONEPALMY TTPHU BBHITIOTHEHUH
1a00paTOPHBIX paldOT MO HUIUIECKON XUMHH 110 U3YICHHUIO
CBOWCTB BEILIECTB U MaTEpPHAJIOB C COOJIIOJICHUEM TEXHUKH
oe3omacHoctu (Y-3).

Biaagern:




Kon n HaumeHoBanue
KOMIICTCHIINN

Kon n HanMeHoBaHUE HHIUKATOPA
JTOCTHKEHHUS KOMIIETEHIIUU

[Tnanupyemble pe3ynbTaTbl 00ydeHUs
(neckpunTOpHI)

- METOJIJaMU BBISIBJICHUS U KJIacCU(pUKAIHs (PU3HKO-
XUMHYECKHUX ITPOLECCOB, MPOTEKAIOIINX B OKPYKAKOLIEH
cpee IS peieHus 3a1a9 npodecCuoHaIbHOM
nesitenbrocTr (H-1).

- SKCIIEPUMEHTAIBHBIMH METOJIAMHU OTIpeieTIeHUs (PU3UKO-
XMUMHUYECKHX CBOMCTB BemecTB (H-2),

- HaBBIKAMH OIICHKH MTOTPENTHOCTH OIPEACIIeMbIX (PU3HKO-
xumuueckux Bemuuud (H-3).




2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrPaAMMBI.

JluciurmHa OTHOCUTCS K 00s13aTenbHOoM yacTu bioka 1 «/lucuummmaby 00pa3oBaTeIbHOM

nporpammel 6akanaBpuara (b1.0.9) N3ydaercs B ouHoii hopme 00ydeHuss — Ha TPEThEM Kypce, B
IS TOM M IIIECTOM CEMECTpPaXx.

B meTtoguueckoM miiaHe MUCHUILUIMHA ONMUPAETCS Ha 3HAHUA, MOJIYYCHHbIE CTYIEHTaMU
paHee MpH H3YYCHHM HEOPraHMYECKOH, OPraHM4ecKod XHMHH, MaTeMaTUKH U (U3HUKH.
[Tony4yeHusie B mpolecce M3y4eHHs AUCHUILUIMHBI «Du3ndeckas XUMUsD» 3HAHUS, YMEHUS U
HaBBIKK MOTYT OBITh HCHOJB30BaHbl [loiydeHHble B mpolecce M3YYEHHUS JAUCHUTLIIMHbBI
«Dusnueckass XUMHS» 3HAHUSA, YMEHHUS, HABBIKM MOTYT OBITh HCIIOJI30BAHBI B HAYYHO-

UCCIIEI0BATEIbCKON paboTe CIeluanucTa U MU BBINOJIHEHUH BBITYCKHOW KBaTU(pUKALIMOHHON
paboTBhI.

3. O0beM TUCHUNINHBI.

Bun yueOHOI paOOThI Beero,

ya p 3E/akamem. yacoB

OO01mas TPy10eMKOCTh THCHUTLTAHBI 10/ 360

(3a4eTHBIX eIUHALY aKaJEMUUYECKUX YacOB)

KonTakTHas padoTa ¢ npenoaaBarejem: 220
3aHATHS JICKIIMOHHOTO THIIA 68
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 136

CEeMUHAPBbI, TPAKTUYECKHIE 3aHATHS 68
nabopaTopHbIC PAOOTHI 68

KypcoBoe npoektupoBanue (KP wmu KII) -

KCP 16

JpyTre BUJIbl KOHTAKTHOM pabOThI -

CamocrosiTeibHas padora 77
®opma tekymero koutpoJs (Kp, pedepar, PI'P, acce) Kp, nanuB.3ananus
®opma npomexyTouHoii arrecrauuu (KP, KII, 3auer , sx3amen) 1 3auer,

1 3x3amen/63




4. Conepsxkanue TMCHUIIHHBI.

4.1. Pa3zgenn! JUCIUIIIINHLI H BUALI 3aHATHIA.

3aHgaTus =
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1 XuMnueckas 8 8 8 8 OIIK-1 | OIIK-1.5
TEPMOJIUHAMHUKA
2 XUMHUYECKOE PaBHOBECHE 4 4 8 OIIK-1 | OIIK-1.5
3 da30BbIC paBHOBECHUS U 12 12 16 14 OIIK-1 | OIIK-1.5
pacTBOPBI
HEJICKTPOJINTOB
4 DIEKTPOXUMHUECKUE 12 12 16 10 OIIK-1 | OIIK-1.5
CHCTEMBI
5 Mertoab! U3ydyeHus 4 4 8 7 OIIK-1 | OIIK-1.5
CTPOCHUS MOJICKYII,
OCHOBAHHBIE HA
AIIEKTPHUECKUX
CBOMCTBAX
6 OnTHuyecKre METOIbI 14 14 4 14 OIIK-1 | OIIK-1.5
W3YUYEHHS CTPOCHHUS
BEILIECTBA
7 XuMmuueckas KHHETHKA U 14 14 16 16 OIIK-1 | OIIK-1.5
KaTaau3




4.2. 3aHATHSA JEKIIUOHHOT0 THIIA

No Ob6beMm
HanmeHnoBanue Tembl ’| UHHOBaMOHHAas
paszznena aka.
Y KpaTKOE COJICPKAHUE 3aHATUS dbopma
JUCIUTIAHBI 4achl

1 XuMu4eckas TepMOIMHAMUKA 8  |rpamuuuoHHast
I, Il u 11l Hayayia TepMOTMHAMUKY U UX TIPUMECHEHHUE JICKLIMS,

K XUMHYECKHUM IporieccaM. TepMoxumusi. JCKITUS-
TepMoanHaMUYeCcKue MOTEHIIUAIIBI. BU3YaIHU3aIus

2 XUMHYECKOE paBHOBECHE. 4 |TpagumuOHHAs
KoHcTaHThl paBHOBeCHS. YpPaBHEHHS HU30TCPMBI U JCKIUS,
n300apsl peaxiuu. Boruncnenue cocraBa JeKIUs-
paBHOBECHON cMmecu. BbIOOp ONTHMaNIbHBIX YCIOBUI BHU3yanu3anus
MIPOBEJICHUS XUM. PEaKIIUU.

3 ®da30BbIC PABHOBECHS U PACTBOPHI HEAJICKTPOIUTOB 12 |rpamunmonnas
®da3oBble  paBHOBECHs] B  OJHO-, JIBYX- U JeKIus,
TPEXKOMITOHCHTHBIX cucteMax. [IpaBmio a3 I'm66ca JIEKIIHSI-

. YpaBuenus Knaneiipona-Knaysuyca. UneanbHeie u BU3YaIHU3aIHs
HeyjeaabHble pacTBOpbl. 3akoHbl Payns u I'enpu.

Juarpammsl «COCTaB-CBOWCTBOY. Paznenenue

pacTBOpPOB. DKCTparupoBaHue.

4 DIIEKTPOXUMUYECKUE CUCTEMBI 12 |rpagunmonHas
CrtpoeHre ¥ CBOWCTBAa pPacTBOPOB 3JIEKTPOJHUTOB. JCKIHS,
PaBHOBecus B pacTBopax ANEKTPOJIUTOB. JeKIUS-
TepMoaMHAMUKA  TAJBBAHWMYECKUX  DJICMCHTOB. BU3YaTH3aIHs
[ToreHunomeTpusa. DneKTpuyeckass MPOBOJUMOCTh
PacTBOPOB SJIEKTPOIUTOB

5 Meropl M3yUeHHS CTPOCHHUSI MOJICKYJ, OCHOBaHHbIE| 4  |TpaauIMOHHAs
Ha DJIEKTPUYECKHUX CBOMCTBAaxX JeKIHs,

JICKITUS-

BU3YyaJIU3alusd




Ne
paznena
JUCLIUILIUHBI

HanmMmenoBanune TeMbl
U KpaTKOe COJepKaHUE 3aHATHUS

O0OneM,
aKap.
Y4ackl

ManoBanuoHHas
dhopma

6

OnTHyeckre METO/bl U3Yy4YEHHUs] CTPOCHMSI BEILECTBA
OnTuyeckre U PeHTTEHOBCKUE METOJbl HaXOXKICHUS
MOJIEKYJIAPHBIX KOHCTAaHT M MCIIOJb30BAHUE UX IS
pacyeTa TEpMOAMHAMUYECKUX (DYHKIMI HaeanbHbBIX
razoB CTaTUCTUYECKUM METOA0M Ob6mas
XapaKTepUCTHKA MOJIEKYJISIPHBIX CIIEKTPOB.
Hcnonb3oBanue 3akoHa JlamOepra-byrepa-bepa npu
WU3Y4YEHHUHU CIIEKTPOB.

OHeprus BpalllEHUs [BYXaTOMHOM MOJIEKYJbl B
OpUOJIMKEHUH  JKECTKOro  poTaropa  DHeprus
K0JICOATEIBHOTO JIBUKECHHUS IBYXaTOMHOM MOJIEKYIIBI
B IpUOIINKEHUN rapMOHHMYECKOTO u
AHrapMOHHMYECKOr0 OcHWIIATOpa.YnuciIo W TUIIBI
HOPMaJIbHBIX KOJI€0aHUH MHOIOQTOMHBIX MOJIEKYIL.
.DIEKTPOHHO-KOJIe0aTeTbHO-BpallaTeIbHbIC
criekTpsl. [Ipuniun @panka-Kongona. Jluccomuanus.
OnpeneneHue -HHEPruM XHUMHUYECKOM CBSI3U 1O
MOJIEKYJISIPHBIM CIIEKTpaM.

CrnexTpbl KOMOMHALIMOHHOTO paccesHus,
conocrasinenue ux ¢ MK-cnexrpamu.
Craructuueckass cymMMa IO COCTOsIHMSIM. Pacuer
TEPMOJMHAMUYECKUX (YHKUUMH U  TEIIOEMKOCTH
UJCAIBHBIX Ta30B CTATUCTUYECKUM METOOM.

14

TpaauLIMOHHAS
JIEKITHS,
JICKITUSI-
BHU3yau3alus

XVMHYeCKasi KHHETUKA U KaTaJlnu3
®enoMeHosornyeckass  (popmanbHas)  KHHETHKA.
3aBUCHMOCTb CKOPOCTH PEAKLUU OT TEMIIEPaTYpBHl.
Teopun 31€MEHTApHOIO aKTa XUMHUYECKOW pEaKIIMH.
Kunetnka nenHelx M (OTOXMMHMYECKHX pPEaKLUM.
Kunernka peaknuii B pactBopax. KwnHermka
reTePOTreHHBIX IIPOLIECCOB. Kunernka
JIIEKTPOXUMHUYECKUX ITpoueccoB. Kopposus.

14

TpaAUITMOHHAS
JICKIIHS,
JICKIIMS-
BU3yaJIU3aIus




4.3. 3aHATHA CEMUHAPCKOI0 THIIA.

4.3.1. CemuHapbl, NPaKTHYeCKHE 3aHATHS.

O0beM,
HaunmenoBanue TeMsl
akaa. |VHHOBanmoHHas Gopma
U KpaTKO€ COJIep>KaHUE 3aHATUS
qachl
ITpuMmeHeHne epBOro Havana TEPMOJIUHAMUKH [UIsl pacyeTa 3aHATUE—KOH(pEepeHIHs,
TETUIOBBIX (P (EKTOB XMMUYECKHX peakiuil. 3akoH ['ecca u 4 aKTUBU3ALIMS
cienctus u3 Hero. 3akoH Kupxrodda. TBOPYECKOM
NESTENIbHOCTH,
perinaMeHTUpOBaHHAas
JUCKYCCHSI
[Ipumenenue  BTOpOro Hayaja TEPMOJMHAMUKU K 3aHATHE—KOH(pEePEHIIHS,
XUMHYECKUM Iporeccam. JHTponusd. TepmoauHaMu4ecKue 4 AKTUBH3ALINS
MMOTEHIHAIIBI. TBOPYECKOM
JESTEIIBHOCTH,
periaMeHTHpOBaHHAs
JUCKYCCHSI
TepMoauHaMuyeckue M TMPAKTUYECKUE  KOHCTAHTHI 3aHATHE — OH(pEPEHIHS,
paBHOBECHsI M MX IpPUMEHEHHME Ul pacyera IIyOMHBI U 2 AKTUBH3ALINS
CTEIEHH  IpPEBpAlllEHUs, PABHOBECHOIO  BbIXOJAa W TBOPYECKOI
PaBHOBECHOI'O COCTaBa XMMHUYECKON peaklun JESTEIIBHOCTH,
periaMeHTHpOBaHHAs
JUCKYCCHSI
KonTponbnas padota 2
Hcnons3oBanne ypasHenus Knaysunyca-Kitaneipona niis 3aHSITHE— KOH(DepeHIus,
pacueTa TeMIepaTypsl KMIIEHHs U TEIUIOTHI UCTIapEHUs 4 aKTUBH3ALIMS
BEILIECTBA TBOPYECKOMN
JESATEIIBHOCTH,
pernaMeHTHpOBaHHAs
JUCKYCCHSI
AHanu3 AuarpaMM paBHOBECHS KUAKOCTb <> Iap U 3aHsTHE —
KPHUCTAJIIIBI <>KUJKOCTh 6 KOH(epeHIus,
aKTUBU3ALIMS
TBOPYECKOMN
NeSITeNIbHOCTH,
peraaMeHTHpOBaHHAs
nucvuccma
TeopeTnuecknii KOJNIOKBUYM 2




O0OneM,
HanmeHnoBaHue TeMEI
akan. |MuHOBanmonHas Gopma
Y KpaTKOE COACPIKaHNE 3aHATHUS
Y4ackl
["anpBanM4ecKkue 351eMeHThI. PacueT moTeHnaioB 3aHsTHEe— KOH(DepeHIHs,
31eKTpo10B. Beruncienune 3/]C u rajipBaHMYECKUX 6 aKTHBHU3ALIHS
3JIeMEHTOB. TepMOAMHAMUKA ralbBAaHUYECKUX JIEMEHTOB TBOPYECKOI
NI TCIIbHOCTH,
periiaMeHTUpPOBaHHAS
TUCKYCCHS
DJeKTpUUecKasi IpOBOJUMOCTh PaCTBOPOB 6 3aHsITHEe— KOH(DepeHIHs,
AJIEKTPOJIUTOB OT KOHIIEHTpaluu. Pacuer crenenu u aAKTUBH3ALIHS
KOHCTaHTHI aucconuanuu, pH pactBopa cimaboro TBOPYECKOM
AJIEKTPOJIUTA IO IJIEKTPUYECKON MTPOBOIUMOCTH. JIeSATeIIbHOCTH,
periiaMeHTHpOBaHHAS
TUCKYCCHS
MeTopl onpeieICHUs TOPsJIKa ¥ KOHCTAaHThI CKOPOCTH 12 [3aHATHE— KOH(EpEHIH,
XUMUYECKON peakuuu. Beraucienne sHepruu akTUBaIluu 1 aKTUBH3AIIHS
TEMIEPATYPHOTO KOIPPHUIIMEHTa XUMHUUECKON peaKIIUu. TBOPYECKOM
JIeATCIIbHOCTH,
periiaMeHTHUPOBAaHHAS
JTUCKYCCHS
KonTponbhas padota. 2
Hcnonb3oBanue ypasHenuii Knaysnyca-Mocottu, 4 3aHsTHEe— KOH(DepeHIHs,
Iebas, Jlopentr-JIlopenia s pacuera MOJSIPHOM aKTUBU3ALUA
pedpakiuu 1 IUIMOILHBIX MOMEHTOB BEIIECTBA TBOPYECKOI
JIeSATEIIbHOCTH,
periiaMeHTUpOBaHHAS
JUCKYCCUS
Ornpeznenenne MOJEKYISIPHBIX KOHCTAHT U SHEPTUU CBSA3U 12 |3anaTue— KoH(pepeHIws,
M0 CIEKTPATbHBIM JIAHHBIM aKTUBH3AIIHS
Pacder TemoeMKOCTUHICAIBHOTO Ta3a METO0M TBOPYECKOI
CTATUCTUYECKON TEPMOTUHAMUKHI JIeITEIIbHOCTH,
periiaMeHTUPOBaHHAS
JTUCKYCCHS
KonTponbnas padota 2
4.3.2. JlabopaTopHbIe 3aHATHS.
No
HaumenoBanue TeMBI O0beMm,
paszaena [Tpumeuanue
U KPaTKOE COACPIKAHUE 3aHATHUS aKaJ. Jacel
JUCITATLINHEL
1 Bcerynurenshas 6ecena. TexHuka 4 METOJ  MalbIX
0€30MacCHOCTH. TPy
Onpenenenre TEIIOTHl PACTBOPEHUS CONU (MK
TEIUIOBOTO AP PeKTa XUMUIECKON peaKIim)
1 Omnpenenenne TemI0eMKOCTH KUAKOCTH 4 METOJ1, MaJIbIX
TDVIII




No

HaunmenoBanue TeMbl OOnemMm,
paszeina IIpumeyanue
U KpaTKoe CoJIep KaHue 3aHsATUS aKajl. 4yachl
JTUCIUILTAHBI

3 Omnpenenenne MOJIIPHONW Macchl BELIECTBA 4 METO/1 MaJIbIX
METOJIOM KPUOMETPUHU rpynn

3. HccnenoBanue 3aBUCMMOCTH 1AaBJICHUS METO/1 MaJIbIX
HACBILIEHHOTO Mapa BEIECTBa OT TEMIIepaTyphl. 4 rpynn
Onpenenenre MOJISIPHON TEIUIOTHI UCTIAPEHUS

3. [Toctpoenue quarpammbl IIaBKOCTH 2-X METO]] MaJIbIX
KOMITOHEHTHOM CHUCTEMBI 10 IKCIIEPUMEHTAIbHBIM 4 rpynn
JTAaHHBIM

3. [TocTpoenue nquarpamMmmbl «KUIKOCTb — Hap» 2-X 4 METO/]] MaJIbIX
KOMITOHEHTHOM CHUCTEMBI 10 IKCIIEPUMEHTAIbHBIM rpynn
JTaHHBIM

4. N3mepenue snekTpoaHbix noteHuanos u 3J1C 8 METO/]] MaJIbIX
rajlbBAaHUYECKUX JIEMEHTOB WK onpenenenue pH TPy
PacTBOPOB, CTENEHU ¥ KOHCTAHTHI THIPOJIN3a COIN
METOJIOM MOTEHIIUOMETPUH.

[ToTeHunoMeTpUYECKOE TUTPOBAHUE

4, Ornpezenenne yucen nepeHoca HOHOB B METO/1 MaJIbIX
pacTBopax IMEKTPOIUTOB 4 rpynn

4. N3yueHne 3aBUCUMOCTH JIEKTPUYECKOU METOJ MaJIbIX
MIPOBOJMMOCTH PACTBOPOB CHIIBHBIX UJIH CITA0bIX 4 rpynn
ANEKTPOJIUTOB OT KOHI[EHTPALUH.

Kongykromerpruueckoe TUTpOBaHUE

1. Onpenenenre KOHCTAaHTbI CKOPOCTU PEAKIIUHI METO/1 MaJTbIX
MIEpPBOTO MOpsiiKa (HanpuMmep, THAPOJIN3a CaXxapo3bl 4 rpynn
(nHBEpCcHUU caxapa))

1. Omnpenenenre KOHCTAaHTbI CKOPOCTU PEAKIIUHI 4 METO/1 MaJIbIX
BTOPOTO MOpsiJKa (HalpuMep, HOJUPOBaAHUS rpynn
aleToHa M OMBUICHHS dupa B KUCIION cpefie)

1. OrnpezienieHne KHHETHYECKUX TTapaMeTPOB 4 METO]I MAJTBIX
ANEKTPOXUMUYECKON peakiuu (Hanpumep, peakiuu rpynn
BOCCTAHOBJICHHSI BOJIOPO/Ia HA Pa3IUNYHbIX
MeTaax)

7. Omnpenenenne CKOPOCTH KOPPO3UHA METOJIOM 4 METO/1 MaJIbIX
MOJISIPU3AIMOHHBIX KPUBBIX rpymnn

5. Ornpenenenue coctTaBa pacTBOPa Mo yIEIbHOMN 4 METOJ]  MallbIX
pedpakmn TPy
W
Onpenenenue CTPyKTYpHOI (pOPMYJIIbI MOJIEKYJIbI
0 MOJISIPHOM pedpakiun

5. Ormpenenenue TUMOIBHOTO MOMEHTA MOJICKYJTHI B 4 METON  MAaJbIX

KHUIKOM COCTOSIHHUN

rpymI




Ne HauMeHnoBanue TeMbI O0newm,
paszeina IIpumeyanue
U KpaTKoe CoJIep KaHue 3aHsATUS aKajl. 4yachl
JTUCIUILTAHBI
6. Onpenenenue JJIMHBI CBsI3U B MoJiekyiie u3 UK- 4 METOJ  MaJIbIX
CIIEKTpa rpynn
4.4. CamocTosiTeibHAs padoTa 00y4arouuxcs.
No O0nemM,
IIepeyens BOIpOCOB [UIst
paszzena akag. | Popma KOHTPOIIs
S — CaMOCTOSITENIbHOTO U3y4eHUS qach!

1. Pacuet TennoBeIx 3¢ (HEeKTOB U H3MEHEHUS [TpoBepka
TEPMOJIMHAMUYECKUX (PYHKIUH B XUMHUECKOM WHIBUTyaJIbHBIX
MIPOLIECCE C UCIOJIb30BAHUEM TaOIHUI] CTaHIaPTHBIX pacyeTHBIX
TEPMOJUHAMUYECKUX BEIHYHNH. 3a/laHu.

H3ydeHne KamopuMeTpUIECKUX METOI0B 8 [TpoBepka
uccae0BaHus (TEPMOXUMUN). OTYETOB IO
1a00paTOPHBIM
paboram
2

2. Pacyer TepMoarHAMHUECKUX U MTPAKTUYECKUX [TpoBepka
KOHCTaHT paBHOBECHSI, [NTyOUHBI IPEBpAILCHUs WHIMBUTyaJIbHBIX
XUMHUYECKOHN peaklnu, CTETIeHH MIPEeBPALCHUS pacueTHBIX
HCXOJHBIX PEAareHTOB U BBIX0J1a IIPOAYKTOB. 8 3a/laHu.

AHanu3 BIAUSHUS TEPMOIUHAMHUYECKUX [TpoBepka
[IapaMeTPOB U KOHLEHTPALUU PETEHTOB Ha KOHTPOJIbHON
PaBHOBECHBIX BBIXOJ] XUMUYECKOW PEAKIUH. paboThI

3 MeTtopl uccieoBaHus CBOMCTB PAaCTBOPOB IIposepka
HERJIEKTPOJIUTOB U UX MPAKTUYECKOE TPUMEHEHHE. WHIUBUTYaJIbHBIX
IIpakTHyeckoe MpUMEHEHNE METOI0B (PU3HKO- pacueTHBIX
xumuueckoro ananusa Kypnakosa u npasuina a3 3a/laHui .
I'n66ca. AHanu3 quarpaMM COCTOSIHUS OJJHO- U 14 IIpoBepka
MHOTOKOMIIOHEHTHBIX CHCTEM. OTYETOB I10
OKCIepUMEHTAIIBHBIE METO/IbI IOCTPOEHUS 1a00paTOPHBIM
JyarpamMM COCTOSIHUS O/THO- U IByXKOMITOHEHTHBIX paboram.

CUCTEM.

4. Pacder noTeHIManoB 37IEKTPOAOB Pa3IMUHbIX ITpoBepka
BuJ0B. Pacuer DJIC ranbBaHUYECKHUX AJIEMEHTOB U VHAMBU1YaJIbHOTO
TEPMOJMHAMHUYECKUX NTapaMeTPOB XUMHYECKON pacueTHoOro
peaxkiuuu, NpoTeKaroel B raJlLBAHUYECKOM 3a/1aHusl.
aneMeHTe. [IpakTnueckoe NpuMeHEHNE ITpoBepka
raJlbBAHUYECKUX JIEMEHTOB (XHUMUYECKUE OTYETOB I10
HCTOYHUKHU TOKA) U IOTEHLIUOMETPUH. AHAIN3 10 1a00paTOPHBIM
BIIUSIHUS PA3JIMYHBIX (PAKTOPOB (KOHLIEHTPALIUU paboram.
pacTBopa, TEMIIEPATYPbl, HANIPSKEHHOCTH U
Y4acTOThI AJIEKTPUYECKOTO T0JIST) Ha DIEKTPUUECKYIO
IIPOBOJIUMOCTh PACTBOPOB CHIIBHBIX U CJIA0BIX
ANEeKTpoUTOB. [IpakTHyeckoe NpuMeHeHne
KOHIYKTOMETPUHU.




Ne O6bem
IIepeyens BOIpOCOB 11t ’
pasjena CaMOCTOSITEJIBHOTO U3y4EHUS akaj. | dopma KOHTPOIA
JUCLIUILINHBI 4achl
) Meroasl U3y4eHus: CTPOCHUS MOJIEKYII, IIpoBepka
OCHOBAHHBIE Ha DJIEKTPUYECKUX CBOMCTBAX VUHAWBUIYAIBHOTO
Pabotsr Jlebas. pacyeTHoro
7 3a/laHusl.
IIpoBepka oTueToB
110 J1a00paTOPHBIM
paboram.
6. OnTryeckre MeTo1bl HaXOKICHUSI MOJIEKYJISIPHBIX ITposepka
KOHCTAaHT. VHAUBUYaJIbHOTO
pacyeTHoOro
3a/1aHMUsL.
IIpoBepka
14 OTYETOB 110
71a00paTOPHBIM
pabortam.
IIpoBepka
KOHTPOJIBHOU
7. @akTOpPBI, BAUAIOIINE HA CKOPOCTh XUMHUYECKUX IIpoBepka
peakuuii. Pacuer KHHETMYECKUX ITapaMeTpOB VHIWBUYaJIbHBIX
XUMHUYECKOHN peakuuy (IopsaKa, KOHCTaHThI pacyeTHBIX
CKOPOCTH, BPEMEHH MOIYIIPEBPALLCHHS, SHEPTUU 3a/laHu.
aKTHBAIMU ¥ TEMIEPATYPHOTO KOd(h(HUIMEeHTa) 1O 16 [IpoBepka oTueToB
9KCIIEPUMEHTAILHBIM JaHHBIM. 110 J1a00paTOPHBIM
OnTryeckre MeTo bl HaXOKICHHSI MOJIEKYIISIPHBIX paboram.
KOHCTAaHT. IIposepka
KOHTPOJIBHOU
paboTHI

4.5. TeMmbl HHAUBUAYATbHBIX 321aHUI.

Hnousuoyanvnoe 3aoanue Nel — Pacuem cmenenu npeepauieHus, pagHo8ecHO20
cocmaea menyo6ozo IPPhexma XumMuueckou peakyuuu, 6blx00a NPOOYKMa XuMu4ecKkoil

Ppeakyuu u 6pl00p ONMUMATILHBIX YCI08UIL RPOBEOCHUA NPOUecca

Hnousuoyanvnoe 3adanue Ne2 — Pacuem pagnogecHbIX RAPUUATBHBIX O0AG1EHUIL
2emepozeHHOll Peakyuu, KOHCMAHMbl PAGHOBECUA XUMUUECKOU peaKkuyuu npu 3a0aHHOu

memnepamype

Hnousuoyanvnoe 3adanue Ne3 — Ypaenenue Knaneupona -Knaysuyca
Hnousuoyanvnoe 3adanue Ned - Hoeanvnvie u neudeanpHvie pacmeopul
Hnoueuoyanvnoze 3aoanue Ne5- Konnuzamuensie ceoiicmea pacmeopos
Hnousuoyanvnoe 3a0anue Nob6 — Ananusz ouazpamm pagnogecus 3HcuoKocms - nap
Hnoueuoyanvnoe 3a0anue Ne7 — Ananu3 ouazpamm niagkocmu
Hnousuodyanvnoe 3aoanue Ne8 — Inekmpoonvie nomenyuanvt u 3/]C 2anveanuveckux

Jdiemenmoe

Hnousuoyanvnoe 3adanue Ne9 —

IJIEKMPOoaumoe

Hnousuoyanvnoe 3adanue Nel- Inekmpuueckue ceoiicmea moaexkyn

dnekmpuueckas npPoeOOUMOCHMb PACMEOPOE




Hnousuoyanvnoe 3adanue Nell — Bpawamenvnovie cnekmpul 08yXamomMHblX MOAEK)

Hnoueuoyanvnoe 3adanue Nel2 — Konebvamenvnoie cnekmpuvl 08yXamoMHbIX MOIAEKY

Hnoueuodyanwvnoe 3a0anue Nel3- Pacuem mennoemkocmu udeanvHoz2o 2a3a Memooom
cmamucmu4ecKoil mepmooOuHamMuKu

Hnoueuodyanwvnoe 3adanue Nel4 — Pacuem Kunemuueckux napamempos 20MO2eHHbIX
XUMUYECKUX PeaKyuil

Hnousuodyanvnoe 3adanue Nel5 — Bruanue memnepamypul Ha CKOPOCMb XUMUYECKUX
peakuyui

5. IlepeyeHb y4eOHO-METOANYECKOT0 00ecedeH s AJIsl CAMOCTOSATEeIbHOU padoThl
0o0y4yarouuxcs 1mo AMCuuIINHe.

MeToaudeckue yka3zaHus I 0OYJaroIIUXCs [0 OPraHnu3alii CaMOCTOSATEIIBHON padoThI
M0 TUCIUILINHE, BKITIOYAsk IEPEUEHb TEM CaMOCTOSITEIIBHON pa0doThI, (POPMBI TEKYIIIETO KOHTPOJIS
0 JUCIMIUIMHE U TPEOOBAHMS K MX BBITOJHEHHIO Pa3MEICHBI B 3JICKTPOHHON HH()OPMAIIMOHHO-
obpazoarenbnoii cpeae CIIOI' TU(TY) na caiite:
http://media.technolog.edu.ru .

6. DoHJ OLIEHOYHDBIX CpeacCTB 1Jisl MPOBEACHUSA HpOMe)KyTO‘lHOﬁ arTreCcranmum

HpOMe)KYTO‘IHaH aTTeCTaiuAa 110 JUCHUIITIMHE ITPOBOAUTCS B (I)OpMe 3a4€Ta U 3K3aMCHa.

I[JI?I 3a4CTa CTYACHTBI JOJIKHBI BBIIIOJHUTh HHAWNBUAYAJIIBHBIC 3aJlaHHs 110 BCEM pasaciiaM
Kypca U HalucaTb KOHTPOJIbHBIC pa6OTbI Ha YHOBJICTBOPUTCIIBHYIO OILICHKY. TexcTol
MHOT'OBaApHAHTHBIX 321[[8,HI/II>1 IMPUBOJAATCA B IPHUIIOKCHUU

IIpu cpaue sK3aMeHa CTYIEHT IOJydaeT OWJIET, B KOTOPOM HMMEETCs TPH BOIIpOca W3

IepeYHs BOIPOCOB U 3ajaya 110 OZHOMY U3 pa3leiioB Kypca, BPeMs IOATOTOBKH CTYAEHTA K
YCTHOMY OTBETY - /10 45 MUH.

B MPUITOKCHUHU TPUBOAUTCA NIEPCUYCHDb BOIIPOCOB K 9K3aAMCEHY I10 BCEM pa3JicjiaM Kypca.

HpI/IMep BapHaHTa 3K3aMCHAIITUOHHOTO ounera:

BapuanTt Ne 1

1. 3aBucumocts sHepruu I'u60ca oT AaBieHUs U TeMIEpaTyphbl, U SHEPTUU
['enbmrombia oT 00beMa U TEMIIEPATYPHI.

2. JlaBmeHwe mTapa HaJ CMEChIO B3aUMHO HEPACTBOPUMBIX IKHJIKOCTEH.
ITeperonka ¢ BOASHBIM ITapOM.

3. Brlpaxenue Ui paBHOBECHOTO CKayka MOTEHIIMATa HA TPaHHIIE METalll-
pacTBOp 2IEKTpoIUTa. BogopoaHas mkaa 3JIeKTPOIHBIX IOTEHIIMAJIOB.

4. Onpenenuth TEPMOAMHAMUYECKYIO BO3MOXXHOCTh OOpa30BaHUsS METaHa IO
peakuuu CSz + 4H2 = CH4 + 2H2S mpu T=1000K.

DOoH/J OLIEHOYHBIX CPEJICTB MO TUCIUILIMHE NpeacTabieH B [Ipunoxennn Ne 1



PGBYJIBTaTBI OCBOCHHUA JUCHUIUIMHBI CUHUTAKOTCA HOOCTUTHYTBIMH, CCJIW IJId BCCX
3JICMCHTOB KOMHGTGHHHI;'I AOCTUTHYT HOpOFOBHﬁ YPOBEHb OCBOCHHUA KOMIICTCHIHMH Ha JAHHOM
9TallC — OLCHKAa «KYJOBJICTBOPUTCIILHO.

7. Hepeqenb y‘leﬁHbIX I/I3}IaHI/II71, H606X0)1HMBIX AJId OCBOCHHUA TUCHUILIMHBI.

a) nedyaTHbIC U3TAHUA:

1. Adanacwen, b.H. ®uznueckas xumus: yueb. mocoodue 11 By30B / b.H. Adanacees, 10.11.
Axynosa. — Caskr - [lerepOypr: Jlans, 2012. — 464 c.- ISBN 978-5-8114-1402-4.

2. Crpombepr, A.I'. ®usnueckas xumusi /. A.I'.Ctpombepr - Mocksa: Beiciras mkosna, 2009
- 527¢. - ISBN 978-5-06-006161.

3. Kparkuii cripaBouHuK (usnko-xuMuyeckux BenuuuH / pena. A. A. Paenmens, A.M.
[Toromapea — MockBa: OO0 «TUJ «A3-booK», 2009.-240 c. — 5-86457-116-4.

4, [IpakTrueckue paboTel 0 puznyeckor XUMHUH: yueOHoe mocodue it By3oB/ pea. K.II.

Mumenko, A.A. PaBmens, A.M. ITloHomapeBa. - 5-¢ wusm.mepepab. — Cankr IletepOypr:
ITpodeccus, 2002.- 384c. — ISBN 5-95913-027-5.

S. dusnueckas xumus. Teopus u 3aaaun: yueonoe nmocooue / FO.I1. Akymnosa, C.I'. 3oToBa,
O.B. Ilpockypuna, M.A. Uepenkosa. — 3-e uzf.,crep. — Cankr_IlerepOypr : Jlans, 2021. - 228c.-
ISBN 978-5-8114-3057-4.

0) JIEeKTPOHHbBIE U3IAHUS

1/ AdanaceeB, b.H. ®usnueckas xumus: yue0. nocobue it By3oB / b.H. Adanacees, O.I1.
AxynoBa. — Cankt - IlerepOypr: Jlans, 2012. — 464 c.- ISBN 978-5-8114-1402-4// Jlaus:
3JIEKTPOHHO-O0nOIMoTeuHas cucrema- URL:https//e.lanbook.com (16.11.2020)/- Pexxum nocryma:
JUTSL 3apETUCTPUPOBAHHBIX TOJIH30BATEIICH.

2/ ®usnyeckas xumus. Teopust u 3agaun: yaueonoe mocodue / FO.I1. Akynosa, C.I'. 3otoBa, O.B.
[Tpockypuna, M.A. UepenkoBa. — Caukt_IletepOypr : Jlanb, 2021. - 228c.- ISBN 978-5-8114-
3057-4 // Jlanb: snekrponHo-oubmoreunas cucrema- URL:https//e.lanbook.com (16.11.2020)/-
PesxuMm pocTyna: uist 3aperucTpup.moib30BaTesei.

8. IlepeyeHb 31eKTPOHHBIX 00Pa30BaTeIbHBIX PECypPcoOB, HEOOX0AUMBIX VI 0CBOCHUS
AUCHHUILIMHBI.

Vuebnwiit  tworan,  PIIJI,  ydeOHO-meTOaMYeckWe  MaTepHasbl,  pa3MEIICHHbIE  Ha
http://media.technolog.edu.ru.

DIEeKTPOHHO-OUOIMOTEUHBIE CUCTEMBI:

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

AIIEKTPOHHBIN uYuTaNbHbIN 3a1 — bubnnoTex ¢dynnamentanbHoi Oubmmuorexku CIIGITU(TY):
http://bibl.Iti-gti.ru/36C., .

9. MeToauyeckue yKa3aHus il 00y4aIOIMXCS 10 OCBOCHUIO TUCUMIIJIMHBI.

Bcee Bunbl 3ansaTHil o aucrumiuHe «Puznyeckas XMMHUS» TPOBOJSATCS B COOTBETCTBUH C
TpeboBanusimu cienyromux CTII:

CTO CI'JbI'TU 020-2011. KC YKJIB. Bunsl yueOHbIX 3aHsATUN. JlabopaTopHbIE 3aHATHS.
OO6mre TpeGoBaHUs K OPraHU3allUU U TTPOBEICHHUIO.

CTII CIITTH 040-02. KC YK/IB. Buabl yueOHbIx 3ausaTuid. Jlekiusa. O6mue TpeOoBaHus;

CTO CII6I'TU 018-2014. KC YK/IB. Buzs! yueOHbIX 3ausTil. CeMUHApPBI K IPAKTHUECKHE
3aHaTus. O6mue TpeOoBaHUs K OpraHU3alK U TIPOBEICHHIO.



CTII CIIOI'TH 048-2009. KC YK YK/IB. Buabl yueOHbix 3anatuii. CamocTosiTeIbHas
mIaHupyemas padbora cryaeHToB. OO0mue TpeOoBaHUs K OpraHU3alMH U TPOBEACHUIO.

CTII CII6GI'TH 016-2014. KC YK YK/IB. ITopsimok nmpoBeieHHs 3a4€TOB U 9K3aMEHOB.

[InanupoBaHue BpeMeHHU, HEOOXOAUMOT0 Ha U3yYeHHE JaHHOW JUCIMILIMHBL, JIy4YIle BCEro
OCYIIECTBIISITh HAa BECh CEMECTp, MpeaycMaTpuBas IpH OSTOM PpErylsipHOE MOBTOPEHHUE
MPONJICHHOTO MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMH TIPaBHJIBHOW OpraHU3allMM y4yeOHOTro Ipolecca JUis CTYACHTOB
ABIISIETCS: TUIAHOBOCTh B OpraHM3alliu y4eOHOH paboThl; cephbe3HOE OTHOLIECHHE K H3YYEHUIO
MarepHaa; MOCTOSHHBIN CaMOKOHTPOJIb.

Ha 3aHsTHS CTyAEHT AOKEH NPUXOIUTh, UMes Oara)k 3HaHWM W BOIMPOCOB MO YiKe
U3y4ECHHOMY MaTepHainy.

10. [Mepeyenb HHPOPMATTMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NMPH OCYIIECTBICHHH
00pa3oBaTeJLHOI0 MpoIecca Mo JUCIUILINHE.

10.1. UudopManuoHHbIe TEXHOJIOTHH.
B y4ueGHOM mporiecce 1o JaHHOW JUCIHILTUHE MPETYCMOTPEHO:

- MCTIOJIB30BaHUM MH()OPMAIIMOHHBIX TEXHOJOIMH - YTEHHME JIEKIUI C HCIOJIb30BAHUEM
ClalI-TIpe3eHTaLNIA;

- B3aMMOJICHCTBHE C OOYYarOIMMUCS IOCPEACTBOM 3JIEKTPOHHONW HH(POPMAIMOHHO-

00pa30BaTeNbHOM cpebl.

10.2. IIporpamMHoe o0ecneveHue.

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 nelictBus -20 ner).

LibreOffice (oTkpbITas TUIIECH3UA).

10.3. ba3bl JaHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
CrpaBouHo-nionckoBas cucrema «Koncynprant-ITnrocy.

11. MaTrepunajibHO-TEXHMYECKOe 00ecredeHe OCBOEHH s TUCIUTIJIMHBI B X0/I€ peaju3aiuu
o0pa3oBaTeJbHON MPOrPaMMBl.

Jlns mpoBefieHHs JIEKIMOHHBIX M MPAKTUYECKUX 3aHATHH HUCHONb3yeTcs ayIauTopus,
000py/si0BaHHasl CPEJCTBAMH OPITEXHUKH C JIMLEH3UMOHHBIM IPOrPaMMHBIM 00€CIeYeHHEM U
BBIXOJIOM B UHTEPHET, Ha 33 1MOcal0uHbIX MECTa.

Jlisa mpoBeneHus JaOOPATOPHBIX 3aHATHHM HMCIONB3YIOTCS JIabOpaTOpHBIE MOMEIEHUs
Kadeapsl Gpu3nYecKon XUMHUH.

12. Oco0eHHOCTH 0CBOCHUSA IUCHUIIMHBI HHBAJIUAAMHU U JIMIAMH C OTPAHNYEHHBIMH
BO3MOKHOCTSIMU 310POBbSI.

JUis WHBaNIMIOB U JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH Yy4yeOHbBIE Mpolecc
OCYILECTBIIsIETCSI B COOTBETCTBHM ¢ [losioskeHHMeM 00 opraHM3aluu y4eOHOro Iporecca s
o0y4eHHs MHBAJIWJIOB W JIUI[ C OrPAaHUYEHHBIMH BO3MOXHOCTSAMHU 3710poBbsi CIIGI TU(TY),
yTBEpKJIeHHBIM pekTopoM 28.08.2014.






ITpunoxenue No 1
K paboueii mporpamme TUCIIUTITHHBI

DoHJ OLIEHOYHBIX Cpeacrs

AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o
aucHUIUInHe «Pu3nvecKkas XUMHUD)

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Nupeke
Conepxanune Otan GpopMupOBaHUS
KOMIICTCHIIUH
OIIK-1 Cnocoben pemarb 3a7a4u PO ECCHOHAIBHON | MPOMEKYTOUYHBIH

JCATCNIBHOCTH,  TPUMEHSSI  METOABl  MOJICIHMPOBAHUS,
MaTeMaTH4YeCKOr0  aHajiM3a, eCTCCTBCHHOHAy4YHbIE W
o0IIenH)KeHEPHbIE 3HAHUS




2. Iloka3aTe/in M KPUTEPHHU OLIECHUBAHUS KOMIIETEHIU HA Pa3JIMYHBIX 3Tanax uxX (popMHUPOBaAHNS, IKAJIA OLlEHMBAHUA

3Haer
METOAMKH Ja00paTOPHBIX PadoT,
U3JI0’KEHHBIX B J1a0OpaTOPHOM

(1)I/I3I/IKO'XI/IMI/I‘-ICCKOM IMPAKTUKYMEC
(3H-3)

85 —86; 90 — 95;
3ayery 37 - 46

BBIIIOJIHEHUE
WHIUBUTYaTIbHBIX
3aJIaHUN

Brimosninenue
1a60paTOPHBIX
pabot u
odopmIieHne

W3naraer MeTOAMKI
BBITTOJTHEHHSI
1a00paTOpHBIX paboT
¢ omuOKaMu

Wznaraer MeToauKu
BBITTOJTHEHUS
1a00paTOpHBIX paboT
C HaBOJSALIMHA
BOIPOCAMU U
MOJICKa3KaM1

Ko u nHaumeHnoBanue ITokazaTenu chopMUPOBAaHHOCTH Kpurepuit YpoBHU CHOPMHUPOBAHHOCTH
HUHAWKATOpa NOCTUKCHUSA (I[eCKpI/IHTopBI) OLICHHUBaHUA (OHI/IC&HI/IG BBIPA)KCHHOCTHU I[eCKpI/IHTOpOB)
KOMITCTCHIHH «KYHAOBJICTBOPHUTECIBHO» «XOPpOo1IOo» «OTJIUYHO»
(TIOpOTOBBIIN) (cpemuuii) (BBICOKHI)
OIIK-1.5 3Haert OTtBeThl HA Jaér onpenenenus Jaér onpenenenus [IpaBuibHO gaet
BHaHME OCHOBHBIC TTOHSATHS, 3aKOHBI U BOITPOCHI K OCHOBHBIX TIOHSITUH | OCHOBHBIX IOHSATUN | ONIPEICIICHHS
(byHIaMeHTaNTbHBIX 3aKOHOMEPHOCTH (prU3nYecKon sk3ameny: 1 -35; 58 | pusnueckoii xumuu ¢ | GU3NIECKON XUMHUHU C | OCHOBHBIX MTOHATUI
(PHU3UKO-XUMHYECKUX XUMHUHU, TEPMOJIMHAMHYECKHE 1 —63; 77 —-80; 83 — | ommbkamu HE3HAYNUTEILHBIMU (hUBUYECKON XUMHH
BAKOHOB, KHHETUYICCKHUE ITapaMeTPhI 84; 87 — 89; 96 — omunOKaMu. ¢
repMOJIUHAMUKHN U npoueccoB U puzuko-xumuueckue | 118; k 3auéry 1 — MTOMOIIIBIO
KAUHETUKH XMMUYECKUX | xapaktepuctuku Bemects (3H-1) | 13, 46 - 56 HaBOJALIUX
beaKInii, mpeBpalieHul BOIIPOCOB
1 CBOKICTB BEILIECTB.. 3naer
OCHOBHBIC IKCTICPUMCHTAJIbHBIC HaszbiBaeT ocHoBHble | Ha3biBaeT ocHOBHBIE | JleMOHCTpUpYET
METOJIbI U3YUICHHS (PU3UKO- METOJTbI U3YUYCHHS METOJTbI U3YICHHUS OCBOEHHUE METOIOB
XUMHUYECKHUX CBOWCTB BEILIECTB (OUBUKO-XUMHUYECKUX | (QU3UKO-XUMUYECKUX | ONIPEICIICHHS
(3H-2) OTtBeThI HA CBOWCTB BEIIECTB C | CBOMCTB BEIIECTB C | PU3UKO-XUMHUYECKUX
BOITPOCHI K ommroOKaMu HaBOSIITUMHU CBOICTB
sK3ameny: 36 — 57, BOIIPOCAMH H
64 - 76; 81 - 82; MOACKa3KaMU

Cnocoben
CaMOCTOSITEIILHO
NPaBUIBHO H3JI0KHUTh
METOINKH
BBITTOJTHEHUS
71a00pPaTOPHOBIX
pabot u ohopmieHus
OTYETOB




OTYCTOB

Ymeer

- OTIPENENATh, KIACCU(PHUIINPOBATH
1 OOBSCHITH OCHOBHBIE (DU3UKO-
XUMHUYECKHE MPOLIECCHI IS
W3YYCHUS XUMHUYCCKHX PEaKIIHA,
MPOUCXOSIINUX B
TEXHOJIOTHYECKHUX MPOIeccax u
okpyxkatorieM mupe (V-1)

OTBeTH Ha
BOIIPOCHI K
sk3ameny:7; 10; 16;
18; 20; 25; 29; 40;
41; 47, 50; 72 - 74,
78 —80; 90 - 91;
95; 103; 105 - 106;

HassiBaer n
MOSICHSIET OCHOBHBIE
(bU3UKO-XUMHUECKHE
IIPOLIECCHI C
omuoKaMu

Iloscuser,
KJIACCU(PUITUPYET
OCHOBHbIE (PU3UKO-
XHUMUYCCKHUEC
MPOIIECCHI C
HEOOIbIINMHU
MOJICKa3KaMH
MpenoiaBaTeis




YmMmeer

110 — 11; k 3auery:
14- 36

HasniBaet u

Iloka3riBaeT YMCHUE

CaMOCTOSITEILHO

- IPUMEHSTH SKCIICPUMEHTAIILHEIC | BRITIOJHEHUE MOSICHSICT OCHOBHBIE | BRIOPATh METOJ] IPaBUIIBHO BBIOUpAET
METO/Ibl U3y4YeHUsT (PU3UKO- WHIUBUYaJIbHBIX (bU3UKO-XUMHUYECKUE | U3Y4eHUs (PU3HKO- METOA U3ydCHUA
XUMHYSCKHX CBOHCTB BEIIICCTB 3aJJaHui METO/IbI C OIIMOKAMU | XUMHUYECKHX CBOMCTB | DH3MKO-XMMUYECKHX
(V-2) BEIIECTB JUTS CBOWCTB BEILIECTB JJISI
peleHus peIICHU

OTBeThI HA [IOCTaBJIICHHOU TOCTaBJICHHOH 33724

BOIIPOCHI K 3a7a4M C

sk3ameny:4; 13 — HABOIAIIINMU

14: 36 — 38; 65 — BOTIPOCAMH U

67; 85— 86; 88; 90 [MOACKa3KaMu

—-91; 95 IpernoaBaTesns
YMmeer BeInomnHser BeinosnHsier CamocTosATebHO
- BBINOJIHAT CTAHJAPTHBIE CTaHJapTHhIE CTaHJapTHEIE BBIIOTHACT
OIepalyy IPH BBIIOIHEHUH OmepaLyu ¢ oneparyu ¢ CTaHAPTHERIC
1a00paTOPHAIX PaboT Mo omubKaMu 0JICKa3KaMU Oreparuu ¢
(u3HYecKOil XUMHH 110 H3YUYCHHIO TperoaBaTeis codmoneHneM
CBOWCTB BEILIECTB K MAaTEPHAJIOB C TCXHUKH
COOJIFOIEHNEM TEXHUKHU besomacHoCTH
6e3omacHoctH (Y-3).

ITonyyenue

JIOITyCKa K

BBIIIOJTHEHUIO

71a00paTOPHBIX

pabot
Baaneer OTBeTHI HA Brimonasier [TokasbiBaeT CaMOCTOSTEILHO
- METO/IaMU BBISIBIICHUS U BOIIPOCHI K WH/IMBUTyaJIbHBIC YaCTUYHOE JaeT MPaBUIbHYIO
KJaccupukanus Gu3nko- 9K3aMeny: 6; 11; 3aJlaHUA C OIIMOKAaMH | TIOHUMaHHE C 00OCHOBAHHYIO
XUMHUYECKHUX MTPOIIECCOB IS 12; 14; 16; 31; 43 — HaABOISAIIUMHU OIICHKY XUMHYECKHUX
W3YYCHUS XUMHUUECKUX peakuuid, |46; 48; 51 —55; 98 BOIIPOCAMH U MPOLIECCOB,
MIPOUCXOSIINX B —99: 113 HOJCKa3KaMU




TEXHOJIOTHYECKHX TpoIeccax 1
okpyskaroriem mupe (H-1)

Baageer

IKCIEPUMEHTATIBHBIMH METOJAMHU
orpeneneHus: GU3NKO-XUMHU-
yecKux cBoicCTB Bemiects (H-2)

Baageer

- HAaBBIKAMH OLICHKHU HOFpeHIHOCTI/I
onpenensieMbIX pU3nKo-
xuMuueckux BennurH (H-3).

BBIITIOJIHCHHUC
WHIUBUYaTIbHBIX
3aJIaHUN

OTBeTH Ha
BOIIPOCHI K
sk3ameny: 21; 65 —
67; 74; 81, 82; 86;
90; 91; 95; k
3auery: 14 — 20; 37
- 46

Odopmiienue
OTYETOB TI0
1a00paTOPHBIM
pabotam

[Iytaercs B
000CHOBaHHUH BEIOOPA
METO/Ia OTIpeAeTICHUS
(UBUKO-XUMHYECKUX
CBOICTB

OdopmisieT oTueTsI ¢
omnOKaMu

npenoaaBaTeiid
(U3NKO-XUMHUYECKUX
IIPOLIECCOB,
IPOMCXOJAIIUX B
TEXHOJIOI'MYCCKUX
nporeccax u
OKpY’KalollleH cpeze

[TpuBoauT IpUMeEpHI
HEKOTOPBIX
SKCIIEPUMEHTATbHBIX
METOJIOB C
IIOJICKa3KON
MIPEIoJaBaTeNs

[IpaBunbsHO
OLICHHBACT
MOTPETHOCTH
BEJIWYMH C
HEOOJIBIION
MOACKA3KOM
MpEIoIaBaTest

MPOUCXOASIINX B
TEXHOJIOTUYECKHUX
mpoueccax u
OKpY>Kalolleu cpene

IIpaBunsHO
BBIOMpAET
AKCIEPUMEHTAIBHBIN
METO/I OTIpeieTICHUS
(U3HKO-XMMHYCCKHUX
CBOMCHUTB BEILIECTB

Crnocoben
CaMOCTOSATEIILHO
OLICHUBATh
MOTPEUTHOCTh
onpeesieMbIX
(UBUKO-XUMHYECKUX
BEJIMYMH

[Hkana ouenuBanus coorBercTByeT CTO CIIGI TU(TV:
[lo nmucuMmuIMHE TPOMEXYTOUYHAs aTTECTallus MPOBOAUTCS B (popMme 3adeTa W SK3aMEHa, IIKaja OIEHWBAHUS Ha dK3aMeHe — OauibHas
(«OTIIMYHOY, «XOPOILIO», «YOBIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIHHOY).




3 TunoBble KOHTPOJILHBbIE 3aaHUS JISl IPOBEACHUS MPOMEKYTOUHON aTTecTAluM

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

Temsl 1 1 2 - Xumuueckast TEPMOAMHAMHUKA U XHMHYECKOEC PaBHOBECHUE

3aoanue Ne 1. Pacuem pagnoeecHo20 8bixo00a npooyKma Xumu4eckoll peakuyuu u evloop
ONMUMAIbHBIX YC108UIL NPOGEOEHUs npoyecca.

. 0
1.1. Ha ocHoBaHuM 3HaueHMH TemnoT oOpasosanus BemectB AH Yt ,qq 13 crpaBounmKa

onpeienuTe N300apHbIil TeroBoi sddpext xumudeckoit peaxiuu A Qp = A H 298 (B k>x) mpu

YCIIOBUH, YTO BCE BEILIECTBA, YYACTBYIOLIUE B PEAKIIUHU, HAXOATCS B UACAILHOM ra3000pa3HOM
COCTOSIHUHU.

1.2. OnpenenuTe M3MEHEHHE YUCIIa MOJICH ra3000pa3HbIX BeiecTB peakiuu A pu 298 K u
CTaH/IapTHOM JaBJICHUU.

1.3. Paccuuraiite paboty (B k/Ix), coBepiIaeMyto B peakiiuu A MPOTHUB BHEIIHETO 1aBICHUS
npu P =constu T =298 K.

. o o — 0
1.4. Onpezenute n30X0pHBIA TEIIOBOH 3 dexT xumnyeckoit peakuun 4 Qv = A U 5qq 1pu

YCIIOBHH, YTO BCE BEILIECTBA, yYACTBYIOIINE B PEAKIIMH, HAXOIATCSA B UACATHHOM ra3000pa3HOM
COCTOSIHUM.
1.5. Ha ocHOBaHMM JaHHBIX U3 CIPaBOYHUKA ONPEACIUTE HN3MEHEHUE CpeaHel

TEIUIOEMKOCTH B CHCTEME B pe3yibTare peakuuu A AEF? s0s_7 (B [LK/K). Temneparypy T st

CBOEr0 BapyaHTa BO3bMUTE U3 TAOJIHIIBL..
1.6. Onpenenute TemnoBoil 3pdext peakuun A mpu Temrmeparype | U CTaHIAPTHOM

JABJICHUH A H$ (B kJX), HCTIONB3Ysl HAlICHHBIC paHee 3HaYeHus A H 398 u Aég 298_T *

1.7. YcranoBure, kak OyJIeT MEHATHCS TEIUIOBOW 3(P(HEKT XUMHUECKOW peakuuu A mnpu
MOBBILICHUH TemIepaTypbl. OTBET apryMeHTUPYHUTE, UCIOJIb3YSl COOTBETCTBYIOIINE YpaBHEHUS
XUMHUYECKON TEPMOAMHAMUKHY.

1.8. Onpenenure usmeHenue 3HTponuu cucremsl (B [x/K) B pesynbrare XUMHUYECKOU
peakuuu A, MmpoTeKaroleil MeXIy BeIlecTBaMH B HJI€AIbHOM ra3000pa3HOM COCTOSIHUM IpU
CTaHJapTHOM JaBiieHUH U temreparype 298 K. 3HaueHus cTaHIapTHON SHTPOIUU ISl BELIECTB
BO3BMUTE U3 CIIPAaBOYHHKA.

1.9. PaccuuTaiite n3MeHEHUE SHTPOMHUU ArS$ (8 x/K) B pesynpraTe peakuuu A npu

temneparype 7T U CTaHJapTHOM JaBJIEHUHU, MCIIONb3yd paccuuTaHHble B 1. 1.8. 3HaueHus
~0
M3MEHEHHUs SHTpoNUHU rpH temreparype 298 K u ACp so5_1 -

1.10. Onpenenure M3MEHEHUE CTaHIApTHOM sHepruu ['nb6oca ArG$ (x) g xummaeckon

peakuun A npu temneparype 298 K u npu remneparype 7.

1.11. PaccumTaiiTe TepMOAMHAMHUYECKYI0O KOHCTaHTy paBHoOBecusi Ka peakuumum A npu
temriepatype 298 K u remneparype T.

1.12. Omnpenenute rnyOouny mnpeBpamieHus & B peakuun A npu Ttemneparype T u
aTMoc(hepHOM JTaBJICHUH MPHU YCIOBUH, YTO MCXOJIHbIE BEIIECTBA B3SIThl B CTEXMOMETPHUECKUX
KOJIMYECTBAX.

1.13. Ompegenute rnyOouHy mnpeBpameHuss & B peakuuu A npu Temneparype T u
aTMoc(epHOM JaBIIEHUU MPU YCIOBHUHU, YTO MCXOJHBIE BEUIECTBA B3SAThl B KOJUYECTBAX,
yKa3aHHBIX B TaOJHIIE.

1.14. Onpenenute CTeNeHb MPEBPAIICHUS UCXOHBIX BEMIECTB Mpu ycimoBusax 1.12 u 1.13.



1.15. Onpenenurte coctaB paBHOBECHOM cMecH B % (MOJIL.) 1711 XUMUYECKOHN peakinu A mpu
temriepatype T u atMmochepHOM JaBieHuu npu ycenoBusx 1.12 u 1.13.

1.16. VYcraHoBuTe, Kak BJIMSET IOBBIILIEHUE TEMIIEPaTypbl Ha TEPMOJMHAMUYECKYIO
KOHCTaHTY paBHOBecusi Ka ¥ paBHOBECHBIN BBIXOJ] MPOAYKTOB XHUMHUECKON peakiuu 4. OTBer
apryMEHTHPYHTE, HCIOJB3Ysl COOTBETCTBYIOIIME YPAaBHCHHS XWMHYECKOW TEPMOAMHAMUKH.
ConoctaBbTe cieTaHHBIE BBIBOJIBI C PACUETHBIMU 3HAYEHUSMU KOHCTAHT PABHOBECHS.

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

1.18. Cpenaiite BbIBOA 00 ONTHUMAJIBHBIX YCIOBHUSX NMPOTEKAHHUS MpoOIecca: MpU KaKuX
TEMIEpaTypax U JABICHUSAX CIEAYEeT MPOBOAUTH PEAKIUI0 A s MOJIy4eHHUS MaKCHMalIbHOTO
BBIXOJIa TMPOJYKTOB. IIpu OTBeTe Ha JAHHBIA BONPOC YYUTHIBANTE KHMHETHYECKHE (aKTOPHI U
SHEPreTUYeCKHe U YKOHOMUYECKHUE 3aTPaThI.

Bapuanr XuMmunyeckast peakus A T,K
1 N, +3H, =2NH; 500
2 CCl, +4H, =CH, +4HCI 700
3 CH, +2S, =CS, +2H,S 600
Bapuant HauanpHoe KoIn4ecTBO UCXOIHBIX BEIISCTB
1 N2 — 0,2 moup; H, - 2,0 Momb
2 CCly - 5,0 Mouns; Ho - 10,0 mousb
3 CH4 — 0,02 Mo, S2 — 0,1 moib

3aoanue Ne 2. Pacuem napuyuanbHvlx 0a61eHUuil KOMHOHEHNO08 PABHOBECHOIL cMecU

v (0] v
2.1. Ha ocnoBanuu 3Hayenuii AHY ,q¢ M3 crpaBouyHMKA ONpenenuTe TEMIOBOM dPdeKT

peakuun B A H 7o, (x/Ix) mpu 298 K 1 cTaHIapTHOM JaBIE€HUHU C y4€TOM arperaTHOro COCTOSHHS
BCEX BELIECTB, YUaCTBYIOIIMX B PEAKIIMH.
2.2. Omnpenenure nzmeHenue >HTporuu A, Sy (Jx/K) B X01e XUMUUecKol peakiuu B

npu 2908 K u CTAaHAApPTHOM MHaBJICHUHU C YYCTOM arperaTHoro COCTOSIHUA BCCX BCIICCTB,

YUYaCTBYIOIIUX B pE€aKIINU.
2.3. HaocuoBanuu JAaHHBIX OIMMPEACIIUTEC U3MCHCHUC CpG)IHCﬁ TCIIJIOEMKOCTHU JIs1 p€aKIuun

—0
B ArCP,zg&T (H)K/K)
2.4. Paccumraiite TermioBoil 3ddext peakumm A H; ¢ HCIONB30BaHHEM CpEIHHX
o —o0
TEITOEMKOCTEN A, Cp 2087 -
2.5. Omnpenenure usmeHenne sHtpormu A,S;  ([bx/K) B xome peakimu B mpu
—0
Temmeparype T M CTAHAAPTHOM AABIEHHUH, UCTIONB3YsS A, Sjos U A Copoosr.

2.6. BpruncinTe u3MeHeHne CTaHnapTHO sHeprun ['n66ca A Gy (k) IUisk XAMAYECKOi
peaxkuuu B npu temneparype T. Caenaiite BBIBOJ O HAIIPaBIEHUU CaMOIIPOU3BOJIBHOTO IIPOLIECcCa.

2.7. Omnpenenute TEPMOAMHAMUUYECKYIO KOHCTAaHTY paBHOBECHsI XUMHUYeCKOH peakiun Ka
npu Temmeparype T.

2.8. HanumuTe ypaBHEHUE, CBA3BIBAOIIEE KOHCTAHTY PABHOBECUSI XUMHUYECKOH peakuuu
K, ¢ xumuueckoil mepeMeHHOW (ITyOMHON NpeBpalieHHs) ¢ TPH YCIOBUH, YTO HCXOAHBIC
BEILIECTBA B3SAThl B CTEXHOMETPHUUECKUX KOINYECTBAX.

2.9. 3anmmure B 00IIEeM BHAE BBIPAKEHHE IS KOHCTAHTHI PAaBHOBECHS XHMHUYECKOMH
peakiun B uepes napuuanbHble JaBICHUS pearupyonUX BELIECTB.



2.10. Onpenenure mapianbHbIE JaBICHHUS Ta3000pa3HBIX BEIIECTB MpU TeMIiepatype T u
atMoc(epHOM JIaBJICHUH.

2.11. Ouenute BIMAHUE W3MEHEHHs OOIIETO JABJICHHUS, TEMIIEPATypbl U paz0aBieHUS
PEaKIMOHHONM CMeCH Tra3oM, HE YYacTBYIOIIMM B XHUMHUYECKOW pEakluu, Ha IMOJIOKEHUE
PaBHOBECHSI PEAKIIMU U PAaBHOBECHBIN BBIXOJ] MPOIYKTA.

Bapuant Peaxusa B T, K
1 Fe+ CO2=FeO +CO 700
2 CO + H2 = Cpagur) + H20 1000
3 Fe203 + 3CO = 2Fe + 3CO2 700

Tema 3 — ®a3oBble PAaBHOBECUA U PACTBOPLI HEIJIEKTPOJIUTOB

3aoanue Ne 3. Ananusz ¢pazoeozo pasnosecus sHcudKocmop — nap 6 00HOKOMHROHEHMHOU
cucmeme

3.1. dns BemecTBa A, MCTIONB3ys AaHHBIE «KpaTKoOro cripaBoYHUKA (PHU3UKO-XUMHUECKIX
BEJIMYMHY» 10 3aBUCUMOCTH TEMIIEPATypbl KUIIEHUS BEILECTB OT AABICHMS, NOCTPONTE KPUBYIO
ucnapenus B koopaunatax P =f (T) u InP = f(1/T).

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

3.3. Berumcnute temnory ucrmapenus AH mns BemectBa A (x/k  /MOIB), HCTIONB3yS
kod(durmenT B, HalIeHHBIN B 1. 3.2.

3.4. Beruuciute Temmepartypy kumenus mpu P = 1,0132-10° ITa. ComocTaBbTe ee ¢
TaOJIMYHBIM 3HAUEHUEM.

3.5. BeruncnuTe gaBlieHHE HACBHILIEHHOTO [1apa py Temneparype Tx, yKka3aHHOM B 3aJJaHUU.

Bapuant BemtectBo A Tx °C
1 C2HCI30; TPUXJIOPYKCYCHAs! KUCIIOTA 130
2 C2H.CI,0> JUXJIOPYKCYCHAsI KHCIIOTa 190
3 C2H3CIO; XJIOPYKCYCHAsl KUCJIOTa 180

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

4.1. Beruucnure no 3akoHy Payns naBieHue HACBHIILIEHHOIO Mapa pacTBOPUTENS Haj
pacTBOPOM YKa3aHHON KOHIIEHTPalUH.

4.2.  CpaBHHTE C 9KCIIEPUMEHTAIbHBIMH IaHHBIMHU 1 OOBSCHUTE MOTYUYEHHBIN Pe3ysIbTaT.

4.4.  PaccuuraiiTe akTUBHOCTh U KOI(PPUIIMEHT aKTUBHOCTH PACTBOPUTEIIS.

Ne

Bapuant| CocraB pacTBopa T,C Po,1, xIla m, ﬁ;g’/n P, xIla
a
1 Nal — H,0 25 3.1672 0.500 3.1179
2 Co(NH2)2 — H20 25 3.1672 1.600 3.0818
3 C12H22011 — H20 0 0.6104 1.651 0.5893

3aoanue Ne 5. Iobyonuockonuyeckue u KpuocKkonuueckue ceolucmed pacmeopos

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

st cucremsl H3BO3 — H2O mpuBeneno moBwimenne Temreparypsl kumeHus (AT), mns
BCEX JIPYTUX CHCTEM — MOHW)KEHHE TeMIeparypsl 3amep3anus (AT).



Ne

BApUAHT PactBop CocraB pacTBopa AT
a
1 H3BO3; — H20 2.541/100r H0 0.214
2 CCIzCOOH - H0 1.062r/65r HO 0.322
3 LiBr — H.O 1.390r/ 100 r H20O 0.566

D6ynuockonuyeckue E u kpuockonuueckrue K KOHCTaHTBI paCTBOPUTENICH:

PacTBopuTens H>O CeHe CH3COOH NH3(>x) CCly
K 1.86 5.07 3.6 — -
E 0.513 - - 0.33 5.64

3aoanue Ne 6. Ananu3z pazoevix pasnosecuii HeuoKocHms — nap 6 08YXKOMHOHEHMHOU
cucmeme

6.1. Kakyro nndopmainuio o cucteMe HeceT JAuarpaMma TemrepaTypa KUIIEHHS — COCTaB
cuctembl A—B?

[To nuarpamme onpenenure:

6.2. IIpu xakoit TemmepaType 3aKUIIUT )KUJIKOCTh, Coiepkaiias a Moi. % BemecTa A.

6.3. IIpu xakoi TemnepaType BCs IepBOHAYaIbHAs )KHUJIKOCTh 00paTUTCS B 11ap, €CIU IpU
HarpeBaHuu Map He OTBOAUTH?

6.4. Kak Oyzet MEHATHCSI COCTaB MEPBOHAYATBHOM KUIAKOCTH [0 MEpEe UCTIApEHHUs?

6.5. KakoB cocTaB nepBbIX My3bIPbKOB Mapa’?

6.6. Kakx wu3MeHsieTCs COCTaB PAaBHOBECHOTO C KHILSIIEH JKMJIKOCTBIO Tapa B XOJ€
ucnapeHus?

6.7. Kakoe KOJM4ecTBO KaKIOr0 M3 KOMIIOHEHTOB CMECH OYAET HAXOAWUTHCS B KHUIKOU
¢aze u B mape, eciM M KI CMeCH, 3a/IaHHOT0 COCTaBa HarpeTh 10 TeMIeparypsl 17

6.8. Kakue mpoyKThl MOXKHO HOJIY4YUTh, €CJIM IOJABEPTHYTH KHUIKOCTh 33JJAHHOT0 COCTaBa

@) IeperoHKe B paBHOBECUH (MHTETPaIbHOI NEpPEroHKe);

0) npocToii (AudPepeHnanbHOMN) NeperoHkKe;

8) pektudukanuu?

BapHaHT Cucrema A—-B M, kr a, Moi.% A T, °C
1 H20 — C4HsO2 2,0 80 92
2 CH3OH — C2H4Cl3 0,5 30 68
3 (C2Hs)20 — CCla 1,0 60 65

3aoanue Ne 7. @azoevie pasnosecusa. /[luazpammel naiagkocmu

7.1. OxapaktepusyidTe auarpamMmy IUIaBKOCTH cucteMbl A — B: pacTtBopuMOCTb
KOMITOHEHTOB B JKHJIKUX U TBEPABIX (azax, THIBI TBEPABIX PACTBOPOB, HATUYNE YCTOMYMBBIX U
HEYCTOMYMBBIX XUMHUYECKUX COCTUHEHHM.

7.2. JlaliTe omMcaHHWe COCTOSIHHS CHUCTEMBl B DPA3JIMYHBIX YCIOBHSX, pacimiudpoBan
3HAUEHUE BCEX MOJIEH, TMHUIN U XapaKTePHBIX TOYEK JHArpaMMBbI TIIABKOCTH cUcTeMbl A — B.

7.3. Onpenenure Temneparypy Haudajla KpUCTaJUIM3alMU paciuiaBa coctaBa | m cocraB
MEPBBIX KpHUCTaIOB. Kak M3MeHsIeTCs COCTaB paciiaBa U TBEpoi (pa3bl mpu OXJIakKIeHUU?

7.4.0npenenure TeMIeparypy Havaja TUIABJICHHS, KOJUYECTBO M COCTaB (a3 Mpu 3TOM
TeMIeparype 1 cuctemsl cocrasa II.



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. Beraucinute Macchl paBHOBECHBIX (pa3 mpu 3amaHHOM Temneparype t,°C u kKoaudyecTBe
UCXonHOM cMmecu cocrasa III.

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

CocTaB HCXOIHOU cMecU
Bapuant Cucrema A-B KomnuectBo cocrasa A,% T,°C
HCXOIHOM | 1 Il
cMecH
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 CUCTEMbI

3aoanue Ne 8. Inexmpoosusricyujue cuibl u NOMEHUUATbL

8.1. Kakoro poja eBblii 3JIEKTPOJ] TAJIbBAHUYECKOTO AnieMeHTa A. Hanumure ypaBHeHue
peaKIuu, MPOTEKAIOIIEH Ha 3TOM 3JIEKTPOJIC B PABHOBECHBIX YCIOBUAX, U YPABHEHHE /ISl pacyeTa
MOTEHIIMaa 3TOr0 JIEKTPOAA.

8.2. Ompenenure CPeAHIO HMOHHYIO aKTUBHOCTH JJIGKTPOJIUTA 8+ B JIEBOM DJIEKTPOJIEC
raJbBaHUYECKOTO JJIe€MEHTa A Ha OCHOBAaHWUU CIPABOYHBIX 3HAYECHUH CPEIHEr0 HMOHHOTO
K03 pHIIMEeHTa aKTUBHOCTH AJIEKTPOJIUTA IIPH MOJISUTBHOM KOHIIEHTPALMU M1 1 TeMmepaTtype 298
K.

8.3. Onpeaenute 3IEKTPOIHBIA TOTEHIIUAI JIEBOTO 3JiekTpoaa npu 298 K. CtannapTHbIf
AJNIEKTPOJIHBIN MOTEHIIMAT BO3BMUTE U3 CIIPABOYHHKA.

8.4. Kakoro pojia nmpaBblii 371€KTPO/I ralbBaHUUECKOT0 35ieMeHTa A? Hanummure ypaBHeHue
peaklMu, TPOTEKAIOLEN Ha ’TOM 3JIEKTPOJI€ B PABHOBECHBIX YCIOBUSX, U YPAaBHEHUE JJId pacuera
MOTEHIMAIa 3TOT0 AJIEKTPOIa

8.5. Omnpenenure CpeHIO MOHHYIO aKTUBHOCTH 3JIEKTPOJIUTA 8+ B MPABOM BJIEKTPOJE
rajqbBaHUYECKOIO 3J€MEHTa A Ha OCHOBAaHMU CIPABOYHBIX 3HAYEHUH CpPEHEr0 HMOHHOIO
Kod(dUIIMeHTa aKTUBHOCTH SJIEKTPOJIUTA TPU MOJISUTHHON KOHIIEHTpAIK My U TemrepaTtype 298
K.

8.6. OnpenenuTe IEKTPOIHBIN MOTEHIIMAT MpaBoro 3iekTpoa npu 298 K. CrannapTHbIil
AJIEKTPOJIHBIN MOTEHIIMAJ BO3BMHUTE U3 CITPABOYHHKA.

8.7. Hamumure 5SIEKTpOAHBIE pEAKIMU, TMPOTEKAOIIME Ha OTPUIATEIHLHOM U
MOJIOKUTEIFHOM ~ JJIGKTPOJIaX U CYMMAapHYI0 XHUMHUYECKYI0 PEaKIHI0, MPOTEKAIOUIyI0
CaMOTIPOU3BOJIFHO TIPU PA0OTE TaTbBAHMYECKOTO dJIEMEHTa A.

8.8. Ompenenurte snexrponaBxkymyo cuiny (DJC) rainbBaHudyeckoro sieMeHTa A U
MaKCHMaJbHYIO0 TOJIE3HYIO 3JEKTPHUYECKYI0 PadoTy, KOTOPYIO MOXHO TOIYYUTh MPU padoTe
JTAHHOTO AJieMeHTa npu Temiepatype 298 K.

8.9. Bbruncinute KOHCTAaHTY PAaBHOBECHS PEAKLIMM, MPOTEKAIOMIEH CaMOMpPOU3BOJIBHO a
rajgbBaHNYECKOM d1eMeHTe A nipu Temneparype 298 K. [Ipumure, 4To B peakuy y4acTByeT OJIUH
AJIEKTPOH.



8.10.CocraBpTe rajgbBaHUYECKUH HJIEMEHT, B KOTOPOM MPOTEKAET CaMOMPOU3BOJIHLHO
XAMHUYECKasl peakuus B.

8.11.0npenenute cranaaptHoe 3Hauenue DJC rampBaHM4ecKoro ajieMenta. B kxotopom
IIpOTEKaeT XUMHuUeckas peakuus B, npu temneparype 298 K Ha ocHOBaHMM CTaHJApTHBIX
JIEKTPOJIHBIX TOTEHLUAJIOB U3 CIIPaBOYHUKA.

8.12. Onpenemure E° npu Temneparypax 288 u 308 K Ha ocHoBanuu 3Ha4enus £° mpu 298
OE°

G_T] , IPUHSB YTO B YKAa3aHHOM HHTEpBalle TeMIepaTyp 3aBucumocts £° = f(T)
P

K u Benmnuunebl (

JIMHENHA.

8.13. Onpenenute AGY (kJ[k) peakiuy B, MpOTEKaroIICH B TalbBAHHYECKOM 3JIEMEHTE
npu temneparypax 288 K.

8.14. Ompememure AS; (Jx/K) mis peakuun B, mpoTekaiomieil B ralbBaHHYECKOM
31eMeHTe npu Temneparypax 288 K.

8.15. Ompenenure TternoBoii >bdext AH! (k/Ikx) peakumu B, mporexaomeil B

rajqbBaHUYECKOM JIEMEHTE Npu Temiiepatypax 288 K.
8.16. Onpenenure KOHCTAaHTY PABHOBECHUSI XUMHUECKOU peakuuu B, npu temnepatype 288

K.
Bapuant l'anpBanMYeckuii demMenT A Monbr/rl]:r’ H,0 Monbr/rllczr, H,0
1 Zn|ZnSO4||KCI|AgClp),Ag 0,005 0,2
2 Pt,H2|H2SO4||KCI[Hg2Clop),Hg 0,005 0,2
3 Cu|CuCl2||CdSO4/Hg2SO4(p),HY 0,005 0,2
JE° .
Bapuant Xumuyeckas peakuus B H - 10%, B/K
P
1 Pb + 2Agl = Pbl> + 2Ag —1,38
2 H> + HgoSO4 = HSO4 + 2 Hg —6,50
3 Nalz + Na>S = 3Nal + S + 6,59

3aoanue Ne 9. Inekmpuueckas npoeoOOUMOCHb pACMEOPOE C1ADBIX IJIEKMPOSIUM 08

9.1. Omnpenenute yneabHYIO JEKTPUUYECKYIO NMPOBOJMMOCTb pacTBOpa 3JIEKTpOIHUTa A,
WCIIOJIb3YS YJEIBbHOE CONPOTUBIIEHUE PACTBOPA P.

9.2. Onpenenute MOJISIPHYIO 3JIEKTPUUECKYIO TPOBOIUMOCTD PACTBOPA dJIEKTPoInUTa A.

9.3. Ha ocHOBaHMHM CIIPaBOYHBIX AAHHBIX NIPOBOJUMOCTU OTIEIbHBIX MOHOB BBIYMCIINTE
IpeJIeIbHYI0 MOJIIPHYIO 3JIEKTPUUECKYIO TIPOBOIUMOCTH 33JaHHOTO AJIEKTPOJINTA.

9.4. Paccuuraiite creneHb auccounanuu (%) U KOHCTAHTY JTUCCOLUAIIMU SJIEKTPOIUTa A
npu KoHUeHTpauuu C Ha OCHOBAaHUH JIaHHBIX AJIEKTPUUYECKON TPOBOAUMOCTH.

9.5. Omnpenennre KOHLEHTPALMIO HMOHOB BOJOPOJA B PacTBOpE 3JEKTpoiauTa A mpu
KoHIleHTpauun C, UCMOJb3ysl 3HAYEHHWE CTENEHU IHUCCOoLManuu, nmonydeHHoe B m. 8.4. m pH
pacTBopa.

9.6. U300pa3ute cxemMaTnuyecku U OOBSCHUTE 3aBHUCHUMOCTH YAENIbHOM 3JEKTPUUECKOMN
IPOBOJUMOCTH OT KOHIIEHTPAIIUH cIa00r0 U CHIILHOTO 3JIEKTPOJIUTA.




9.7. N300pa3zure cXxeMaTHUECKU U OOBSCHUTE 3aBHCHUMOCTb MOJISIDHOW 3JIEKTPUYECKOMN
IPOBOJUMOCTH OT KOHIIEHTPALIUHU CJ1a00T0 U CHIIBHOTO JIEKTPOJIUTA.

Bapuant DnexTponuT A C-10%, Mmosnb/1 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 5 — MeToabl U3y4eHHsI CTPOCHUS MOJIEKYJ, OCHOBAHHbIE HA 3JIEKTPUYECKUX
CBOMCTBAX

3aoanue Ne 10. Inexmpuueckue ceoucmea MoieKy

PaccuuTarh nunosbHbBIE MOMEHT U 3(()EKTUBHBIA pajnyc MOJEKYIbl A Ha OCHOBaHUU
JKCIIEPUMEHTAIIBHBIX 3HAYEHUN MOJIIPHOM NOJIIPU3YEMOCTH IIPU 3aaHHoM Temneparype 7. [Ipu
pacuere IpeHeOpeuyb BEIUYMHOM AaTOMHOM COCTaBIAIOIIEH MOJAPU3YEMOCTH, MOJIIPHYIO
pedpakuio BEIYUCIUTD MO MPABUITY a/TATUBHOCTH.

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

Tema 6 — OnTyeckue MeTOAbI H3y4YeHHsI CTPOEHMSI BellecTBa
3aoanue Ne 11. Bpawyamenshnoie cnekmpul 08yXamomHbIX MOAEKYJl

3.1. Hanmmure KBaHTOBO-MEXaHMYECKOE YpaBHEHHWE [UIS  pacdyera OHEPrHH
BpaLaTeIbHOIO IBUKEHUS JBYXaTOMHOM MOJIEKYJIbI KaK KECTKOI'O pOTaTopa.

3.2. BrBeaute ypaBHEHHE JUIsl pacdyeTa W3MEHEHHs SHEPTUH BPALICHHS JIBYXaTOMHOU
MOJIEKYJIbl KaK JKECTKOI'0 poTaTopa IpH Mepexosie ee Ha COCEAHMM, 0oiee BHICOKUN KBAaHTOBBIN
YPOBEHb.

3.3. BoBeaure ypaBHEHHE 3aBHCHMOCTH BOJIHOBOI'O YHMCJIa BpAIIATENbHBIX JIMHUHA B
CHEKTpE TOTIIONICHUS ABYXaTOMHOW MOJIEKYJIBI OT BPAIIATEILHOTO KBAHTOBOTO YHCIIA.

3.4. BrBeaute ypaBHEHUE AJIS pacyeTa Pa3HOCTHU BOJHOBBIX YHCEN COCEIHMX JIMHUM BO
BpaIaTeIbHOM CIIEKTPE MOTJIOMIEHHUS IBYXaTOMHOW MOJIEKYJTbI.

3.5.  Paccuuraiite BpamarenbHy0 HOCTOSHHYIO (B ¢M™™ 1 M) IByXaTOMHOI MOJIEKyYIbI
A TI0 BOJHOBBIM YHCJaM ABYX COCEIHHX JIMHUHA B JJMHHOBOJIHOBOH WH(paKpacHON obiacTtu
BpalaTeIbHOI0 CIIEKTPa MOTJIOMIEHUS MOJIEKYIbI (cM.Tabm.3.1) .

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

3.7. Bprueprure cXeMaTHYECKH SHEPreTHYECKHE YPOBHH BpAIATENLHOTO JIBHKCHHUS
JIByXaTOMHOH MOJIEKYJIBI KaK >KeCTKOTO poTaTopa.

3.8.  Hamecure myHKTHpPOM Ha 3Ty CXEMY BpalllaTeIbHbIe KBAHTOBBIE YPOBHU MOJICKYIIbI,
HE SBJISAIOLICHCS )KECTKUM POTATOPOM.

3.9. BrBeaute ypaBHEHHUE ISl BRIYACICHUSI PaBHOBECHOTO MEXbBSIEPHOTO PACCTOSTHUS
Ha OCHOBaHMM PA3HOCTU BOJHOBBIX YHCET COCEIHMX JHMHUHA BO BpAIIATEIbHOM CIEKTpe
HOTJIOIICHUSL.

3.10. OmnpenenuTe MOMEHT MHEPLIMU JIBYXaTOMHOU MOJIEKYJbI A.

3.11. PaccuunTaiiTe NpUBEICHHYIO MacCy MOJIEKYIBI A.

3.12. Berruucnurte paBHOBECHOE MEXbsAepHOE paccTosiHue () Mojekyisl A. ConocraBbTe
MIOJTy9eHHOE 3HaYCHUE CO CIIPABOYHBIMH JJAHHBIMH.



3.13. OrHecure HabmMOAaeMble JUHUM BO BpallaTeIbHOM CIEKTPE MOJIEKYJIbl A K
BpalaTeIbHBIM I1EPEXOIAM.

3.14. PaccuunTaiiTe BOJIHOBBIC YHCIIa CTIEKTPATBHBIX IUHHIA, CBA3aHHBIX C BPAIIaTEIbHBIMU
nepexogamu 0—1, 1 -2 u 2—3 m1sg Mmonekynsl A.

3.15. Brluncnure NpuBEACHHYIO MAacCy H30TOIMO3aMEIIEHHONW MOJIEKYIbI B.

3.16. PaccunTaiiTe BOJIHOBBIE YHCIIA CIIEKTPAIbHBIX JIMHUH, CBA3aHHBIX C BpaIllaTeIbHBIMU
nepexonamu 0—1, 1 -2 u 2—3 qig Mmonekynsl B. MexbsnepHbie paccTosiHus B MoJieKynax A u
B cuurath paBHBIMU.

3.17. Omnpenenute BeIMYUHY U HAPABICHNUE U30TOIHOTO C/ABUTA JIMHUH MOTJIOLICHUS BO
BpalaTeIbHbIX CHEKTpax MoJieKya A u B, eciau 3TH JUHMM COOTBETCTBYIOT IEPEXOAAM MEXIY
BpalarenbHbIMU ypoBHiIMHU 0—1, 1 -2 n 253 .

3.18. Hapucyiite cxemMaTM4eckd BpalIaTelIbHbI CHEKTP MOIJIOUIEHUs JBYXaTOMHOMH
Mmosiekynsl A. Hanecure Ha 3TOT K€ CHEKTp JIMHUM, COOTBETCTBYIOLME BpPALATEIIbHBIM
nepexoaaM AJs MOJIEKyJbl B.

3.19. OObscHuUTE TPUYHMHY HEMOHOTOHHOTO M3MEHEHHUS WHTCHCUBHOCTH JIMHHUN
HOTJIOILEHUS 110 MEPE YBEJIUYEHUS SHEPTUH BPAILEHHsI MOJICKYJIBL.

BapuanT Monekyna A v-107%,1 Monekyna B
1 LiH 60.12 75.15 Li’H
2 BCI 4.104 5.472 B¥ClI
3 BeH 103.15 123.78 Be’H
3aoanue 12. Koneoamenvhnvie cnekmpuvl 06yXamoMHbIX MOJIEK)Jl
4.1 Hanummure  KBAaHTOBO-MEXAaHMYECKOE  ypaBHEHME JUIsI  pacyera  SHEpruu

K0JIe0aTEIbHOTO IBUKCHUS JIBYXaTOMHOM MOJICKYJIbI KaK TAPMOHHUYECKOTO OCIIHJLIATOPA.

4.2 Hanummre  KBaHTOBO-MEXAHMYECKOE  yPaBHEHME JUIi  pacyeTa  JHEPIHH
KOJIE0ATENEHOTO JABMKEHHS IByXaTOMHOM MOJIEKYJIBI AHTAPMOHHUYECKOTO OCHHJLIATOPA.

4.3 Bwuuciure 1o onpeneaeHHbM n3 MK-creKTpa NoraomeHus JByXaTOMHON MOJIEKYJIbI
A ocHOBHOMY TOHY (V,), nepBoMy o0epToHy (V,) unu Bropomy obeprtony (v,) (tabm. 4)

BOJIHOBOE 4YHCIIO COOCTBEHHBIX KOJeOaHUW @, , KO3()(PUIMEHT aHrapMOHUYHOCTH X, U

AHTAPMOHHUYHOCTD @, X, .

4.4 BbluncnuTe BOJHOBOE uuciao nponymeHHoW iuHuu B MK-cnektpe mnormiomeHus
JBYXaTOMHOM MOJIeKyIbl A (V,, v, Ul V,)

4.5 Omnpenenure 5HEPruI0 KoJeOATENbHOIO JBWKEHHMS MOJEKYJIbl A Ha HyJIEBOM
KoJieOaTeIbHOM KBAaHTOBOM YypoBHe Eo (JIk), uCmosib3yss BOJHOBOE YHCIO COOCTBEHHBIX
KoJeOaHUl @, M aHTapMOHUYHOCTb @ X, (cM. 11.4.3)

4.6 BeiBenuTe ypaBHEHHE JUIsI pacueTa MaKCHMAJIbHOTO KOJI€OAaTeNIbHOTO KBaHTOBOTO
qrca.

4.7 Omnpexaenute MakCUMaIbHOE K0JIEOATEIbHOE KBAHTOBOE YHCIIO U, AJIS MOJIEKYJIBI A.

4.8 Ormpenenute SHEPTUI0 KoIeOATenbHOrO IBMXKEHHUS Emax (k) Ha MakcMMalbHOM
K0JIeOaTeThHOM KBaHTOBOM YPOBHE.

4.9 Omnpenenure 3Hepruto auccouunarnuu Do monekynst A (k//MoIb).

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

quciia U W pacCUUTaB 3HAYCHHA EKon, B MHTCPBAJIC OT 0 0 Uy -

4.11 Vkaxute Ha rpaduKe SHEPrui0 KoJeOaTeNbHOTO JBMKEHHS Ha MaKCHUMaJlbHOM
KoJ1e0aTeIbHOM KBaHTOBOM YPOBHE Emax (k) 1 sHepruto auccormanmu Do .
4.12 BbIYKCIMTE CHIIOBYIO MOCTOSIHHYIO XMMUYECKOM CBSI3U K, IByXaTOMHO#M MOJICKYITbI A.



4.13 Brruuciure

MOJIEKYJIBI B.

BOJIHOBOE YHCJIO COOCTBEHHBIX KoJeOaHUN

4.14 Onpenenute BEIUYUHY U HAIIPABICHUE N30TOIMHOIO C/IBUIa.

U30TOIO03aMEICHHOMN

Bapuant Monekyna A | v,-107%, Mt | 7102, Mt | ¥,.102, M | Monekyna B
1 HI 2230 4380 - 2H|
2 HF 3962 - 11344 SHF
3 HCI 2885 - 8339 2HCl

Tema 7- XumMndeckass KHHETHKA U KAaTAJIN3

3aoanua Ne 14 u 15. Onpedenenue nopaoKa u KOHCHAHMbL CKOPOCHU XUMUUECKOTU
peaxkyuu u memMnepamypHoil 3a6UcCUMOCMU CKOPOCHU XUMUYECKOU PeaKyuu

10.1. IToctpoiite rpadukm 3aBUCHMOCTH KOHIEHTpanud C HMCXOIHOTO BEUIECTBA OT
BpeMeHu t it peakiuu B, 3amanHoii B Tabnuiie, B koopaunatax InC = f(t) u 1/C = f(t). ITo Buxy
rpaduka onpeaesuTe MopsA0K Peakinu.

10.2. PaccunraiiTe KOHCTAHTY CKOPOCTH peakluu B.

10.3. Boerunciure KOHIIEHTPAIMIO MCXOJAHOTO BEIIECTBA U MPOAYKTOB peakiuu B depes
200 ¢ oT Hayana peakiuu.

10.4. Paccuuraiite Bpemsi, 3a kKoTopoe npopearupyet 10% ncxoaHOTro BeliecTa.

10.5. Onpenenute nepruoa MoayrnpeBpaieHus: peakuuu B.

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

t,c C-10°, mob/n
0 1,0000

60 0,8308

120 0,7108

150 0,6632

180 0,6212

300 0,4954

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

1073, ¢ C-10° mosb/it
0 1,0000
1,2 0,9352
24 0,8794
6,0 0,7442
12,0 00,5936
24,0 0,4218
BapuanT 3. Peaxmus B: 2N2O=2N; + O, T=938 K
t,c C, momb/1t
0 0,154
30 0,145
60 0,137




120 0,122

240 0,097

300 0,086

10.6. Onpenenure 3HEPTUI0 aKTUBALMM XUMUYECKOW peakuuu B, ucnosib3ys 3HaueHUs
KOHCTAaHTBI CKOopocTu peakiuu Ki u K2 mpu 1Byx 3Hadenusx remneparypst 11 u To.

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

10.8. Onpenenure KOHCTAaHTY CKOPOCTH XUMHUYECKON peakiuu B npu temnepatype 73.

10.9. Onpenenute TemrepaTypHbiii koddduuent Bant-I'odda y st ckopoctu peakium
B B unrepBane remneparyp Tiu T2.

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

Bapuant | T1, K k1 T2, K k2 T3, K AT, K
1 656 7,700 1/(MoTIB-C) 592 0,844 11/(Mo1B-C) 667 25
2 523 | 1,45-10° a/(momb-c) | 570 | 0,324 n/(momb-c) 590 25
3 813 1,702.10° ¢t 783 4,635.10% ¢t 777 15

3.2. KoHTpoJIbHBIE BONPOCHI JIJIfl IPOBeieHnsi 3a4eTa (6 cemecTp):

Tembl 1 1 2 - XumMuueckasi TEepMOIMHAMUKA M XUMHYeCKOe paBHOBecHe

@DyHKIUHU COCTOSTHUS U (YHKLMU Mpoliecca — IPUHIMITAAIbBHbBIE OTINYUS.

CnenctBus u3 3akoHa ['ecca. Tepmoxumuueckue ypaBHeHus. [lpumepsl pacueTos.

PacueTr TernoBbIx 3()(eKTOB pa3nUyHbIX THUIOB (PA30BBIX NpEBpalleHUi (ILIaBICHHE,

KpPHUCTAJTU3AIMs, NCIIapEHUE, BO3TOHKA U T.JI.) C UCIOJIb30BAHNEM TaOJIHII CTaHAAPTHBIX

TepMOIMHAMHUYeCKUX (GyHKIMU. [Ipumeps! pacueTos.

5. Pacuer temnoBeix 3pPEeKTOB XUMHUUECKUX PEAKIUN B 3aBUCHMOCTH OT TEMIIEPATyphI 1O
ypaBHeHHI0 Kupxroda B nuddepennnanbHoi ¥ MHTErpajbHON popMax.

6. VHTepnonsnuoHHbIE YpaBHEHUS TEIUIOEMKOCTH, Pa3IMYHbIC UX (POPMBI, TPUMEHUMOCTD.
[Tpumepsl TprMeHeHUs.

7. Pacdyer W3MEHEHHWS OHTPONHM JJISI XUMHUYECKOW pEaKIMU [0 TeMIIepaTypHbIM
3aBHCUMOCTSAM TeruioeMKocTH. [Iprumepsl pacueTos.

8. HampaBneHne XUMHUYECKOro MpoIecca — YCIOBHS HCHOJb30BaHWs dHepruu [mboOca,
sHepruu ['enbMrosnpiia, SHTPONMMU Kak KPUTEPHEB TEPMOAMHAMHUYECKOM BO3MOXKHOCTHU
(M HEBO3MOXXHOCTH)  CaMOIIPOM3BOJIBHOTO  MPOTEKaHHA  (U3UKO-XUMHUECKOTO
nporecca. [Ipumeps! pacyeros.

9. 3aBHCHMOCTH KOHCTaHTHI PABHOBECHSI OT TEMIIEPATyphl — MPHUMEHUMOCTh YpaBHEHHIA
n300apbl U N30XOPbl XMMUYECKOH peakIiy, aHaIus3.

10. BelpaskeHusi JUisi KOHCTAHTHI PAaBHOBECHS [UIA PA3IMYHBIX THIIOB TOMOTEHHBIX U
reTepOreHHBIX XUMHUECKUX PEAKIINH.

11. BausiHue M3MEHEHUs! KOHIIEHTPAIMH, TABJICHUS M TEMIIEpaTyphbl Ha CIBUT XHMHUYECKOTO
paBHOBeCHsl — KadecTBeHHbI aHanu3 (mo mnpuHnuny Jle-llatense) u crporuii
TepMOJIMHAMUYECKUH pacueT. [Tpumepsr.

12. PacueT KOHCTAaHT PaBHOBECHUS XUMHUYECKUX PEAKIM C HMCIOJb30BAaHHMEM HCTHHHBIX U
CPEIHUX TEINTIOEMKOCTEH.

13. TepMoaMHAMUYECKUN aHAJIM3 CMEIICHUS XMMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT

TTABIICHUS, TEMIIEPATYPhI, CTEXHUOMETPUHN PEaKITUH.

PO E
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Tema 3 — ®a3oBble paBHOBeCHSI H PACTBOPBI HE3JIEKTPOJINTOB

[Tpumenenue npasuina ¢a3z ['m66ca — a1 9yrcTo Pa3zoBHIX MPOLECCOB U IS MPOLIECCOB C
MPOTEKaHWEM XUMHUUYECKUX MpeBpaiieHuit. [Ipumepsr.

AHaNu3 pa3IMuHbIX TUIIOB JUArPAMM COCTOSTHUS OJHOKOMIIOHEHTHBIX CUCTEM.
CpaBHurenbHasi IpUMEHUMOCTh ypaBHeHU Knaneiipona u Kianeitpona-Kinaysuyca.
B3auMocBsI3b KPUBBIX OXJIAXKIACHUS U JUATPAMM COCTOSHUS IByXKOMIIOHEHTHBIX CUCTEM.
[TprMepsl MOCTPOCHUSI TUAarpaMM MO KPUBBIM OXJIAXKI€HUS U OOPaTHO.

OrnpezesieHre OTHOCUTEIBHBIX MacC U MOJIbHBIX KOJIMUECTB JKUJIKOM M KPUCTAILTUYECKON
da3 mo [uarpamMmam: IUIaBKOCTH, >KMJKOCTh-TIap (MapOKUIKOCTHOE paBHOBECHE),
UCIIOJIB3YsI MPABWIIO phlyara.

CpaBHUTENBHBI aHAMM3 W TPUMEPHl PA3NUYHBIX THUIIOB JUArpaMM IJIaBKOCTH
JIBYXKOMIIOHEHTHBIX CUCTEM.

Kputepun knaccuukanuy 1uarpaMM COCTOSIHUSI — 110 CIIOCOOHOCTH K pacTBOpEeHHIO (a3,
BO3MOXXHOCTH OOpa30BaHMs M PA3IOKCHHUS XUMUYCCKUX COCAMHCHUU, UX TCPMUUYCCKOU
YCTOMYMBOCTH, OCOOEHHOCTSM (ha30BbIX (CTPYKTYPHBIX, arperaTHbIX) IpeBpalleHH
BEIIECTB.

Tema 4 - D1eKTPOXUMHUYECKHE CHCTEMBI

Pacuer pH, pOH, paBHOBecHOTO cocTaBa JJisi PacTBOPOB AIIEKTPOIHMTOB PA3TUYHOM
CTEXMOMETPUYECKOI0 COCTaBa U TIJIyOMHON NPOLIECCOB acCOLUAIMM-TUCCOLMALINY,
KOMIUTIEKCOo0Opa3zoBanus u jp. [Ipumepsr.

dopManbHOE U CYHTHOCTHOE COJAEpKAHUE MOHITUS aKTUBHOCTU KOMIIOHEHTOB pacTBOPA;
B3alMOCBS3b C BO3MOXHOCTBIO ITPOTEKAHUS XMMUUECKUX PEaKLIUi B pacTBOpaXx.
OcHOBHBIE  (haKTOpBl, BIMAIOLIME HA paBHOBECHE IPOLIECCOB THUAPOIM3a U
KOMIUTEKCOOOpa3zoBanus. [Ipumepsr.

Ananu3 napaMmeTpoB ypaBHeHus: HepHcra i pacyera paBHOBECHOIO 3JIEKTPOAHOTO
NOTEHLKazNa.

B3auMocBs3p MeXAy 3JIEKTPOABHKYIIEH CUIIONW IajJbBaHMYECKOIO 3JIEMEHTa M paboToi
raJIbBAHUYECKOTO 3JIEMEHTA JUIsl pa3JIMYHbBIX TUIIOB ITPOLIECCOB.

Vcnonb30BaHue pa3MUUHbIX BCIOMOTATEIbHBIX (CTAHJAPTHBIX) 3JIEKTPOJOB U LKA MPH
aHAIN3€  ANEKTPOXMMHUYECKUX  IOTEHLIMAJIOB, TEOPETHYECKHME U  IMPAKTUYECKUE
0COOEHHOCTH UX MIPUMEHEHHUS.

Teopernueckoe 060CHOBaHME U MPAKTUUYECKHE OCOOCHHOCTH MPUMEHEHUS Pa3InYHbIX
tunos 31ekTponoB (I u Il poxa, okucIUTENbHO-BOCCTAHOBUTENBHBIX, Fa30BbIX, HOHHO-
0o0OMeHHBIX). [Ipumepsl.

TepMonnHaMuyecKkuil aHAIN3 JIEKTPOXUMHUECKUX MPOLIECCOB, PACYETHBIN ammapar.
O6ocHOBaHME M MHCIIOJIb30BAHME CTAaHAAPTHBIX DJIEKTPOJHBIX MOTEHIHUAIOB JUIS
ONpEACNeHUsT  BO3MOXHOCTH  TIPOTEKaHWs,  HANpPaBJIEHUS  XUMHUYECKHMX W
AIIEKTPOXUMHUYECKUX KOPPO3UOHHBIX MPOIIECCOB.

[TpumeHMOCTh (IPUOIMKEHHOCTh HCIIOJIB30BAHUS) CTaHJAPTHBIX TMOTEHLUAIOB JUIS

OLICHKH MPUHLIUIHAATIBLHON BO3MO>KHOCTH MIPOTEKAHUS OKHUCJIUTEIBHO-
BOCCTAaHOBUTENIbHBIX PEAKIUH.
Pacuer OJIC rampBanuueckux »saemMeHToB paziauunbix THnoB (I, I, 1l pona,

OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX, HOHHO-OOMEHHBIX, Ta30BbIX H Ip.).

TeopeTnueckre OCHOBBI M IMPAKTUYECKOE HCIOJIb30BAHUE IOTEHIIMOMETPUUYECKUX
U3MepeHuil (ompejereHne KOHLEHTpalu (aKTUBHOCTH) pacTBopa 3JekTponuTa, pH
pacTBopa, MOTEeHIIMOMETPUYECKOE TUTPOBAHHUE).

XUMHUYECKHE UCTOYHHUKUA TOKA — COBPEMEHHBIE JOCTHXXEHHMS U MpOoOJeMbl B 00JacTu
MIPOU3BOJICTBA OaTapeil, akKyMyJIATOPOB, TOIJIMBHBIX 3JIEMEHTOB.

Pacuer u aHanmu3 cTeNeHU JUCCOLMALIMU M KOHCTAHThI IUCCOLMAIIMN C1a00T0 3JIEKTPOIUTA
U3 U3MEPEHUH 3JIEKTPOIIPOBOAHOCTH.
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AHanu3 3aBUCUMOCTEH yIEIbHOW, MOJISIPHOM M OKBUBAJEHTHOW 3JIEKTPUUECKUX
MIPOBOJIMMOCTEN CHUIIBHBIX U CIA0BIX SJIEKTPOJMTOB OT KOHIIEHTPAIIUU ¥ TEMIIEPATYPHI.

TeopeTnyecknue OCHOBBI M MPAKTUYECKOE HCIOJIB30BAaHUE HM3MEPEHHM 3JIEKTPUUYECKOU
MIPOBOJIUMOCTH (KOHIYKTOMETPUYECKHE AATUYUKHU, KOHIYKTOMETPUUECKOE TUTPOBAHUE U

Ap).

Tema 5 — MeToabl u3y4eHHusi CTPOEHHUSI MOJIEKYJI, OCHOBAHHbIE HA JJIEKTPHYECKUX
cBOMCTBAaX

47 Ilonapuzanus NOJSPHBIX U HEMOJISPHBIX MOJIEKYJ B IOCTOSIHHOM U TIEPEMEHHOM
NIEKTpUYECKUX MoJisax. Pedpakimst.

VYpasuenus [le6as, Knaysunyca-Mocortu u Jlopenn-Jlopentia.

Onpenenenye JUIOILHOTO MOMEHTA U MOJISPU3YEMOCTH MOJIEKYIL.

Hcnonp30BaHne 3JIEKTPUUECKUX CBOMCTB MOJIEKYJI JIJISl ONIPEAETICHUS CTPOCHUS MOJIEKYIT
Y COCTaBa pacTBOpA.

Tema 6 — OnTHueckue METOAbI U3YYCHHUSA CTPOCHUSA BEIECTBA

BpamarenbHblil CIEKTP NOTVIOMIEHUS.

MOMEHTBI HHEPLIMH IBYX- 1 MHOI'OATOMHBIX MOJIEKYJI

KosnebarenpHO-BpammaTeIbHbINA CIIEKTP MOTJIOMICHHUS.

Yucno v Tunbl KoJe0aHuil B MHOTOATOMHBIX MOJIEKYJIaX.

YciioBHs aKTUBHOCTH HOpMaJibHBIX Kosebanuii B K- n KP-cniekrpax.

CoBMecTHOE HCIIOJIb30BaHKME KoJiebaTenbHO-BpamaTeabHblx MK-ciekTpoB U cnekTpos
KOMOMHAIIMOHHOTO PACcCESIHUS ISl CY>KJIEHUS O CTPYKTYpPE U CBOMCTBaX MOJIEKYII.

Tema 7- Xumnueckass KHHETHKA U KaTaJInu3

Bo3sMmoxHOCTH, OrpaHHuYeHHs U aHalu3 TEPMOJAMHAMUYECKOTO U KHUHETHUYECKOTO
MOIXO/0B K UCCJICIOBAHUIO XMMHUYECKUX MPOIECCOB (peaKIluii).

I'panunel mpUMEHUMOCTH 3aKOHa JAEMCTBYIONIMX Macc — OCHOBHOTO TOCTyIlaTa
XUMHUYECKON KHHETUKU U COOTBETCTBYIONNX KMHETUUYSCKUX YPABHCHU.

B3auMocBsI3p U MPUHIMNHUATIBHBIE OTIWYHS B MOHATHUSIX MOPAIKA U MOJICKYISPHOCTH
XUMHYECKOW PEaKIUU.

OOmuit TOIXO0J K COCTaBICHHIO M HMHTETPUPOBAHHIO KWHETHYECKHX ypaBHEHUI
Pa3TUYHBIX MTOPSIKOB; YCIOBHS IIPUMEHUMOCTH.

OneHka mopsiika U MOJEKYJISPHOCTH XUMHUYECKHX pPEeakKIHii; OOUIHOCTh M Pa3IUYusl.
IIpumepsl.

BrisBiaenre M aHanu3 JTUMHUTHPYIOIIUX CTAAWM AN Pa3TUYHBIX THIIOB XUMHUYECKUX
peaKunii.

[TocTpoenue u aHaNIK3 SHEPTETHUYECKHUX JUArPAMM XUMHUYECKHUX PEAKIIHIA.

[Toctpoenue, aHaM3, OTIMYUS YHEPTETHUSCKUX JHATPAMM XUMHUYECKHX peakiuil 6e3
KaTajan3aTopa M ¢ KaTaJu3aTOPOM.

®OU3NKO-XUMUYECKUE OCHOBBI TIPUMEHEHHUS pPaJMOAKTUBHBIX HM30TOIOB B CXeMax
KOHTPOJISI ¥ aBTOMATHU3AIMH TEXHOJIOTHYECKUX TPOIECCOB ISl OOHAPYKEHUS CKPBITHIX
neheKToB.

AHann3 COBMECTHOTO M HE3aBHCHMOTO BIUSHUS MapamMeTpoB (TemrepaTyphl JaBlIeHUS,
00beMa, cocTaBa pearupyroIieii CMecu) Ha CKOPOCTh XUMHUYECKON PEeaKIuu
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3.3. KoutpojbHble Bompochl mo Kypcy '"'®usnyeckasi xumus'" K 3k3ameny (5
ceMecTp)

Temsl 1 1 2 - Xumuueckast TEPMOAMHAMHUKA U XHMHYECKOEC PaBHOBECHUE

OyHKIUU Tporecca U (QYHKIMU COCTOSHUS. BHYTpeHHSISI »Heprus, TermioTa, padoTa,
3aKOHBI TEPMOIUHAMUKH.

Pabora pacmupeHusi MaealbHOrO raza B H30TEPMUYECKOM, M300apHOM U H300apHO-
MN30TEPMHUYECKOM IIPOLIECCAX.

TemnoTra nporeccoB Npu MOCTOSHHOM 00bEMe U TaBJICHUH.

[Tepserii 3akoH TepMoarnHaMuKU. PacueT TeruioBeix 3¢ dekroB. 3akoH ['ecca.

TennoTel 06pa3oBaHUs U TEIUIOTHI CTOPaHUs BEIIECTB. VX MCHOIB30BaHUE AJISl PACUETOB
TEIUIOBBIX 3(P(PEKTOB XUMUUYECKUX PEaKLUH.

Onpenenenue TemoeMKOCTH. VIcTMHHAs UM cpeiHssl TEIJIOEMKOCTh. 3aBUCHUMOCTD
TEIUIOEMKOCTH OT TEMIIEPaTypbl (MHTEPIOJIALUOHHBIE YPABHEHMUS).

3aBUCUMOCTh TEIUIOBOTrO 3((eKTa XMMHUECKUX peakIHil OT TeMmiepaTypbl. YpaBHEHHE
Kupxrodga.

WnrerpupoBanne ypaBHeHuss Kupxroga. CocraBieHue ypaBHEHUs [Uii pacyera
TETUIOBOTO P eKTa XUMUYIECKON peaKkIuy Py 3aJaHHOH TeMIepaType.
TepmoauHaMuyecku oOpaTuMble U HeoOpaTuMble npoueccsl. Pabora TepMoguHaMu4ecku
00paTuMOro mpoiecca.

Ountponusa. Matemaruueckue BoipaxkeHus || 3akoHa TepMOAMHAMUKY [Tl OOPAaTUMBIX U
HeoOpaTUMBIX IIPOLIECCOB.

M3MeHeHne SHTPONUHU B U30JUMPOBAHHOM CHCTEME KaK KPUTEPHUM HalpaBICHHs IpoLecca
Y COCTOSIHUSI pAaBHOBECHSI.

M3MeHeHne SHTPOIMY [IPU HarPEBAaHUU, PACIIUPEHNN, CMELICHUH UI€aIbHBIX I'a30B IIPH
(a30BbIX EpEXoaax.

[Toctynar [Tnanka. Pacuer abcontoTHOM SHTpONHUU.

M3MeHeHne SHTpONUU B XUMHUYECKHX peakuusx. CocTraBilieHue ypaBHEHUs JUIsl pacyeTa
W3MEHEHUS SPHTPOIMH XMMHYECKON PEeaKIMU IIPY 3alaHHOM TeMIIeparType.
MakcumanbHas 1 MakCUMallbHas ToJie3Has padora. TepMoAMHAMHUYECKHUE MOTEHIUAIIbI
KaK Mepa paboTOCIOCOOHOCTH CUCTEMBI.

TepMoanHaMuyecKkue MOTEHLIMAIbl KaK KpUTEPUN HaIlpaBJICEHUs INpoOLecca U COCTOSHUS
PaBHOBECHSI B 3aKPBITBIX CHCTEMAaX.

Oueprusa ['enbmrosbpia (M30XOpHO-U30TEPMHUECKUN MMOTEHIMAn) U sHeprus ['nb6ca
(1306apHO-U30TepMUYecKHii moTeHIMan). CBOOOIHAS U CBA3aHHAs SHEPTUS.
3aBucuMocTh 3Hepruu ['md6ca oT TemnepaTypsl U 1aBJIEHUS.

VYpasuenue ['enpmromnsia-I'udoca.

3aBucuMocTh dHepruum [ub0ca oOT cocraBa CHCTEMBL. XUMHUYECKUM TOTEHIIHAI
KOMIIOHEHTA CUCTEMBI.

XUMHUYECKUH MOTEHIIMAT UACATHHOTO U PEATBbHOTO Ta30B. @YTrUTUBHOCTD, KO PHUITEHT
(YrUTHBHOCTH; AKTUBHOCTh, KO3((UIMEHT aKTUBHOCTH peaIbHOro raza. MeTomabl
HaX0X/1eHNs Ko umeHToB GyruTUBHOCTH U aKTUBHOCTH.

BriBoz ypaBHEHHMS "M30TEPMBbl XUMUYECKON PEAKIUM .

TepMoanHaMUyecKue U MPaKTUYECKUE KOHCTAHThI paBHOBecHs. CBsI3b MEXKI1y HUMH.
PaBHOBecMEe B TeTEpPOreHHBIX XMMHUYECKHUX peakuusx. KoHCTaHTBI paBHOBECHS
TeTEPOTCHHBIX PEAKIIHI.

3aBUCHUMOCTb KOHCTAaHTBl PAaBHOBECHUSI OT TeMIIEpaTypbl. BeIBon M aHanu3 ypaBHEHHUS
n300apbl XUMUYECKOH peakiuu B qudepeHnmnansaon hopme.

WnrterpanbHas Qopma ypaBHeHUs u300apbl xumuueckod peakiuu. CocTaBlieHue
YpaBHEHHUS Ul pacueTa KOHCTaHThl pAaBHOBECHSI XUMUYECKOW PEAKI[MH OT TEMIIEPaTYPBhI.
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Tennoas Teopema HepHeTa U ciieicTBUs U3 Hee.

Tema 3 — a3oBble paBHOBeCHSI H PACTBOPLI HEJIEKTPOJINTOB

[IpaBuno ¢a3 I'ub6ca. Ilonstue "¢aza", "cocrammsromee BemecTBa", "4ucCiIO
KOMIIOHEHTOB", "TepMOJIMHAMUYECKUE CTEIIEHU CBOOOIBI".

YcioBue TepMOIMHAMUYECKOTO PAaBHOBECHUS MEXKY (pazamu.

BriBog, ananms u uHTerpupoBanue ypasHenus Knaysuyca-Knaneipona.

JnarpamMmbl COCTOSIHHUSI OJJHOKOMIIOHEHTHBIX cHUCTeM. VX pa30op ¢ momoipio mpaBuiia
¢a3 ['mbOca.

NneanbHble 1 HEUJCATBHBIE PACTBOPHI. 3aK0OH Payrsi.

[IpenensHO pa30aBiIeHHBIC, aTEPMAJIbHBIE, PETYIISPHBIC PACTBOPHI.

[TaprmanbHbIe MOJIBHBIC BETMUMHBL. Y paBHeHUs [ mO0ca-/lrorema.

XUMUYECKUH MMOTEHIMAI KOMIIOHEHTA B UJ€aJbHOM U HEUAEATBbHOM PAaCTBOPAX.
Bbruncnenuss akTHBHOCTH PACTBOPUTEIIS MO MOHMKEHUIO ABJICHUS MTapa HaJl pacCTBOPOM
Boluniciienne akTUBHOCTH PpAcTBOPUTENS 10 INOHMKEHUIO TEMIEpATypbl 3aMep3aHus
pacTBopa.

Boruncnenne akTUBHOCTH PACTBOPUTENS IO OCMOTUYECKOMY JIaBJIEHUIO PacTBOPA.
Konnurarushble CBOWCTBA PACTBOPOB U MX MPAKTUYECKOE UCTIOIb30BaHUE.
PactBOpUMOCTB ra30B B KHUAKOCTU. 3aBUCUMOCTh PACTBOPUMOCTHU OT TEMIIEPATYPHI.
PacTBOprUMOCTD Ia30B B )KUIKOCTH. 3aBUCUMOCTh PACTBOPHUMOCTH OT JaBJICHHS U T0OaBKH
aneKTposinTa. YpaBHeHue CeueHoBa.

HeorpannueHHO pacTBOpUMBIE IPYT B IpyTe )KUIKOCTU. BbIuncieHne n1apneHus u cocTaBa
napa HaJ| uJealbHbIMU pacTBopamMu. [lepsriii 3akon [ m06ca-KonoBanosa.

Juarpammbl "oOmiee paBiieHue-cocTaB", "TemmepaTypa KUIEHHS - cocTaB','cocTaB
pacTBopa -coctaB napa' sl uaeaIbHBIX PACTBOPOB.

®da3oBas AUarpaMMa paBHOBECHUS KUAKOCTh — map. [IpaBuso peryara.

Buns! neperonku: uHTErpanbHast, qudQepeHnuanbaas, GpakinoHHas, PeKTH(PUKAIIHSL.
A3eoTpornHbie pacTBOPHI. JluarpamMmbl paBHOBECHS KHUAKOCTh — Map JUIsl a3€0TPOMHBIX
pacTtBopoB. Pektudukanms a3eoTponHBIX PacCTBOPOB.

OrpanudeHHas B3aMMHas pPacTBOPUMOCTb KHIAKOCTeH. BimsHue Ttemmeparypsl Ha
PacTBOPUMOCTb.

JlaBneHHe M COCTaB HACBILIEHHOTO Iapa B CHCTEMax C OrPAHMYEHHOW B3aMMHOHN
pacTBopuMocThiO. Jlnarpammel "oOuiee naBineHue cocrtaB", "Temmeparypa KWUIEHUS -
cocras", "cocraB pacTBOopa — cOCTaB Iapa" Ui CUCTEM C OIPaHUYEHHOM B3aUMHOHN
PacTBOPUMOCTBIO )KUIKOCTEH.

JlaBneHne U cocTaB Iapa HaJl CMECBIO B3aUMHO-HEPACTBOPUMBIX kuakocte. [leperonka
C BOJISIHBIM ITapOM.

PacTBOpHMOCTB TBEPIBIX BELIECTB B )KMIKOCTH. MneanpHas pacTBOPUMOCTE. Y paBHEHHUE
[Ipenepa.

JlnarpamMmbl IJIaBKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM C IIOJHOM pacTBOPUMOCTBIO B
KUJKOM U TIOJTHOM HEPacTBOPUMOCTBIO B TBEP/IOM COCTOSIHMM. KpuBble oxiax1eHusl.
JlnarpamMmbl IJIaBKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM C IIOJHOM pacTBOPUMOCTBIO B
YKUJKOM U TBEPJIOM COCTOSIHMM. BUJIbI TBEpABIX pacTBOPOB.

JlnarpamMmbl COCTOSIHUSI JBYXKOMIIOHEHTHBIX CHCTEM C IIOJHOM pacTBOPUMOCTBIO B
YKUJKOM U OTPaHUYEHHOI pacTBOPUMOCTBIO B TBEPJIOM COCTOSTHUM. KpuBble oXIak1eHus.
JluarpamMmbl MJIaBKOCTH  JIByXKOMIIOHEHTHBIX CHCTEM, OOpa3yIolIMX XUMHUYECKHUE
COEIMHEHUS, TTaBALIMecs 0e3 Pa3IoKEeHHs U C PA3JI0KEHHUEM.

JlnarpamMmbl  COCTOSIHHSL TPOWHBIX JKUIKUX CHCTEM C OIPAaHMYEHHON B3aMMHOUN
pPacTBOPUMOCTHIO

Pacnpenenenne pacTBOPEHHOTO BEIIECTBA MEXKIY JABYMS OJKUAKUMH  (da3zamu.
DKCTparnpoBaHUe.

. JlnarpaMMsbl MJIABKOCTU TPEXKOMIIOHEHTHBIX CHCTEM.
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TeMma 4 - DIeKTPOXMMUYECKHE CHCTEMbI

Konnuraruasie cBOMCTBA PaCTBOPOB 3JIEKTPOIUTOB. M30TOHMYECKUI U OCMOTHYECKUI
KO3 PHUIHEHT.

CtpoeHue pacTBOPOB CHUJIBHBIX AJIEKTPOIUTOB. OCHOBBI 3JEKTPOCTATHUECKON TEOpPHH
pPacTBOPOB CHUJIBHBIX JIEKTPOIUTOB Jlebast u XIOKKes.

YpaBHeHue I pacuera CpeaHMX HMOHHBIX Kod(dunuentoB aktuBHoctu (I, 11 u Il
npubimxenus Teopun Jlebas u XroKkkes).

PaBHOBecue B pacTBOpax JIJIEKTPOJIUTOB. TepMOAMHAMHYECKHE W MPAKTHYECKHE
KOHCTAHTbI HOHHBIX PaBHOBECHIA.

DNEKTPOXUMHUYECKUI MOTeHIMal. BO3HUKHOBEHHE CKauyka MOTEHIHWanda U JBOMHOIO
AJIIEKTPUUECKOTO CJIOS Ha TPaHUIIe pa3jiesia METall — pacTBOP JIEKTPOJIUTA.

Bopopoanas mikaina 351eKTpOIHBIX TOTEHIIMAIOB.

VpaBuenne HepHcra st paBHOBecHOro mnoteHuuana. CTaHAApTHBIN SIEKTPOAHBIN
MOTEHLUA.

Onektponsl | poma. Ilpumepsl. DieKTpoaHbBIE peakiuu. PacueT paBHOBECHBIX
MIOTEHIIMAJIOB.
Onektpoast |l poma. Ilpumepsl. OnekTpomnbie peakiuu. Pacder paBHOBECHBIX
MOTEHIIMAJIOB.
OKHCIUTETEHO-BOCCTAHOBHTEIBHBIC 3JEKTPOALL. [IpuMepbl. DICKTPOAHBIC PEaKIUH.

PacueT paBHOBECHBIX MOTEHLIMAJIOB.

HNonooOMeHHbIe 31eKTpoAbl. CTEKISHHBINA AJIEKTPOI.

KoHueHnTpanuonHsle rajgbBaHuyeckue aeMeHTsl. Pacuer 3/1C

Xumuueckue ranbBaHndeckue 3ymeMeHTsl. Pacuer D/IC.

['anpBaHMYecKHE 3JIEMEHTHl C TIepeHocoM U 0e3 mepeHoca. lcmonb3oBaHue
raJlbBAHUYECKUX 3JIEMEHTOB 0e3 IepeHoca i IKCHEPUMEHTAIbHOIO OIpeAeICHUS
CPEIHMX MOHHBIX aKTUBHOCTEH.

Hcnonp3oBaHne  CTaHAAPTHBIX INOTEHUMANOB JUIsl  OINpPEAETCHHUS  HalpaBiCHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.

Hcnonp30BaHnWe  CTaHAAPTHBIX MOTEHUHAIOB JUIs  ONpPENETCHHs]  HalpaBiICHUS
AIIEKTPOXUMUYECKUX PEaKIUii.

OmnpeneneHne TePMOANHAMUYECCKUX MapaMeTpoB xumuueckux peakimii (AH, AS, AG),
UAYIIUX B FaJIbBAaHUUECKOM JIEMEHTE.

OpnHopa3oBble XMMUUECKHE UCTOYHUKHU TOKA.

MHoropa3oBble XMMUYECKHE UCTOUHUKH TOKA (AKKyMYJISTOPBI).

VYaenbHasd, MOJEKyJIspHass W SKBUBAJIEHTHas MPOBOAUMOCTb. CBsI3b 3IEKTPUUECKOMN
IIPOBOAMMOCTH C IOABMKHOCTSIMU HOHOB.

3aBUCUMOCTD 3JEKTPUUYECKON MTPOBOAUMOCTH OT TEMIIEPATYpPhl, IPUPOABI AIEKTPOJINTA U
pacTBOPHUTEIIS.

3aBUCUMOCTb YAEIBbHOM AJIEKTPONPOBOIHOCTH OT KOHLEHTPALIMH JIJIsl ¢1a00T0 U CUIIBHOTO
IIEKTPOJINTOB.

3aBUCUMOCTh IKBUBAJIEHTHOW MTPOBOANUMOCTH CHJIBHBIX AJIEKTPOJIUTOB OT KOHLEHTPALIMH.
OcHoBHbIe no0keHus Teopun Jlebas-Xrokkens-On3arepa.

IIpakTHUyecKkoe NCIIONB30BAHUE N3MEPEHUH DIIEKTPUUECKON TPOBOIUMOCTH.

Yucna nepeHoca, X UCHOJIb30BAaHUE Ul ONPEAEIEHUS JJIEKTPUUECKON MPOBOAUMOCTH
OTJIEIbHBIX HOHOB.

Tema S — MeToabl U3y4eHHs CTPOECHHS MOJIEKYJI, OCHOBAHHbIC HA JJIEKTPHYECKHX
CBOMCTBAX

Jlonspusanys NOIAPHBIX U HEMOJIAPHBIX MOJIEKYJI B IIOCTOSIHHOM U IIEPEMEHHOM
AIEKTPUUYECKUX MOJSIX. Pedpakius.



84. Ypasuenus [lebas, Kinaysuyca Mocortu u Jlopenu-JlopenTua.

85. Onpenenenne TUIOIBHOTO MOMEHTA U TTOJIIPU3EMOCTH MOJIEKYIL.

86. Mcronbp3oBaHue IEKTPHUECKUX CBOMCTB MOJIEKYJI [UIsl OIIPEAEICHUS MOJIEKYII U cOCTaBa
pacTBopa.

Tema 6 — OnTu4yecKkue MeTOAbI H3YyUYEHUSI CTPOEHHSI BelllecTBa

87. O0mas xapaKTepruCTUKA MOJICKYIIAPHBIX CIIEKTPOB.

88. BpamarenbHble  crnekTpel. OmnpeneneHHe MOMEHTa HMHEPUMH W PAaBHOBECHOTO
MEXbIJEPHOTO PACCTOSHUS Ul IBYXBAJICHTHBIX U JIMHEHHBIX MHOTOATOMHBIX MOJIEKYII
U3 CIEKTPAIbHBIX TaHHBIX.

89. DHeprus KoyeOaTENBbHOTO JBIKCHHS JBYXAaTOMHON MOJICKYJIBI B NPHOIVOKEHHH
FapMOHUYECKOTO M aHTAPMOHUYECKOTO OCIUIIIATOPA.

90. Onpenenenrie  coOCTBEHHOW 4YacTOThl W KOd(PUIIMEHTa aHTapMOHMYHOCTH W3
KO0JIEOATEIBHOTO CIIEKTPA MOTJIOMICHHS.

91. OnpeneneHue YHEPTUH CBSI3U U3 KOJICOATEIBHOTO CIIEKTPA MOTJIOMICHHS.

92. Uncno u TUIIBI HOPMAJIBHBIX KOJIEOAHWH MHOTOATOMHBIX MOJIEKYJ. XapaKTepUCTHYECKHIE
YacTOTBHI.

93. BpamarenbHo-KoJIe0aTeTbHbIE CIIEKTPHI MOTIIOICHNUS IBYXaTOMHBIX MosieKyl P-, R- u Q-
BETBH, HX ITPOMCXOXK/ICHUE.

94. DnekTpoHHO-KOJIe0aTeNbHO-BpammaTenbHble crekTpsl. [Ipuanun @panka-KongonHa.

95. OnpezeneHye  SHEPrHU UCCOLMAIMU M3 AIIEKTPOHHO-KOJIeOATEeIbHO-BPALIATEIbHBIX
CIIEKTPOB.

96. CriexTpbl KOMOMHAIIMOHHOTO paccesHus, conoctapienue ux ¢ MK-cnexrpamu.

Tema 5 - XumMnyeckass KHHETHKA U KaTaJIN3

97. CKOpoCTh peakuMu JJsi TOMOIeHHOHM U reTeporeHHodl peakuuu. Kuneruueckoe
ypaBHeHHE. MOJIEKYIIPHOCTH U MOPSAOK TOMOTeHHOM peakiuu. CTagquiiHoe MPOTeKaHue
peaKkuui.

98. Kunernueckasi KpuBasi. MeTO/IbI ONIPEIEIICHUS TTOPSIKA PEaKIUH.

99. Peakumu 1, 2 u 3 mnopsaka. BelpakeHue Ui KOHCTAHTBI CKOPOCTH W TepHOJa
TIOJTYTIPEBPAILICHHSL.

100. CrnoxxHble peakuu: IByXCTOPOHHHUE (00paTUMbIE) U TapayljiebHbIe.

101. CrnoxxHBIE peakIUu: MOCIeA0BATEIbHBIE H CONPSHKEHHBIE.

102. Meton KBa3UCTALMOHAPHBIX KOHILEHTpalMi. MexaHu3M MOHOMOJIEKYJISIPHBIX
peaKunii.

103. 3aBHMCHMOCTH CKOpPOCTM T'OMOT€HHOM XUMHMUYECKOW peakUud OT TeMIIepaTyphl.
YpaBHeHue Appenuyca.

104. Craguu rereporensoro npouecca. Juddysus B razax, >KuIKoCTAX U TBEPAbIX Tenax. 1
u 2 3axoHbl Duka.

105. BausiHMe TemmepaTypbl Ha TeTepOreHHbIH Mpolecc.

106. BrnusHHUE MepeMemrBaHus Ha PEXUM FeTEPOTeHHOTO MPOoIecca.

107. Teopuss axTHBHBIX coygapeHuil. OcHOBHbIE JOmylleHUs. BelpaxeHue s
MIPEIIKCIIOHEHITUATFHOTO MHOYKUTENS B ypaBHEHUU Appennyca. Ctepudeckuii paxTop.

108. IlonsTHe aKTUBUPOBAHHOTO KOMIUIEKCA. BrIpaskeHHe KOHCTaHThI CKOPOCTH MO METOY
MIEPEXOAHOTO COCTOSHHSL.

109. ConocraBnenue ypaBHEHUI TEOPUHM AKTUBHBIX COYAAPEHUNA U TEOPUU IMEPEXOTHOTO
cocrosinusi. HenoctaTku Teopuil.

110. BausHue pacTBOpUTENs Ha CKOPOCTh peakiuid B pactBopax. I['omo- u
TeTepPOTMTHICCKHE PEAKIINH.

111. Tereponutuyeckue peakuud. BiusHMe HWOHHOM CHUJIBI pacTBOpa U 3apsoB



pearupyroumx 4acTHI] Ha CKOPOCTh MpoIiecca.

112. TlepBu4HBIN U BTOPUYHBIN COJIeBbIE I((DEKTHI.

113. OcoGeHHOCTH IIEIHBIX peakuuii. BozHukHOBeHNE, pa3BuTHE U 00pHIB Leneil. TernoBoi
U LIETHOW MEXaHU3Mbl BOCIIJIAMEHEHMSL.

114. OcoGeHHocTH mpoTeKaHus (HOTOXUMHUECKUX peakuuid. BeipaxkeHne IUisi KOHCTAHTHI
cKopocTu poTroxumuueckoi peakuuu. [Ipumepsl GOTOXUMHUECKUX PEeaKLIU.

115. OOmue cBoiicTBa KaTaJu3aTopoB. |'OMOreHHBI U TeTepOreHHbId KaTanus. BiausHue
KaTaJIn3aTOPOB HAa IPEASKCIIOHEHIUAIBHBIH MHOXHTEIb W HHEPIUI0 aKTHUBAllUU B
ypaBHEHUHU AppeHuyca.

116. T'omorennsii katanan3. KucioTHO-OCHOBHOI KaTalus.

117. Ancopbuus u rereporeHHbI katanu3. M3orepma u um3obapa aacopobuuu. Cramum
reTepOreHHOro Karainsa U BIUsSHUE TeMIepaTypbl. Teopur reTeporeHHOro KaTajiunsa.
118. Kuneruka QepMEHTaTUBHBIX peaKIMid, KaTadu3 ¥ KHHETHUKA peaKkuii ¢

MMMOOMIM30BaHHBIMU (hepMEHTaMU

3.3. TeMbl KOHTPOJIBLHBIX PadOT

3.3.1 KonTposbHasi padoTa 1o TepMOAUHAMHUKHU

Jist XUMUYECKOH peaKIiu aA +bB = cC + dD, nporekaromeii npu TemiepaType

T wu naBnenun P, ompenenuTs cOCTaB paBHOBECHOW cMecH (BBIXOJ MPOIYKTOB) U
NPOAHAJIM3UPOBATH BIMSHAE TEMIIEPATYPHI M TaBICHUS Ha BBIXOJI IPOIYKTOB.

3.3.2 KonTpoJibHas padoTa 1o onTH4YeCKUM MeTOaM U3YUeHHUsI CTPOCHUSI BellecTBa:

e lcnonp3ys 3HAYCHHs BOJIHOBBIX YHCEN JIBYX COCEIHHMX IHKOB BO BpAIIaTEIbHOM
CHEeKTpe TMOTJIOMICHUSI JIBYXaTOMHOW MOJIEKYINIBI, OIPEACIUTh MEXbsIEPHOE
paccTosiHue.

e lcnonb3ys BOJHOBBIE YMCIIa HAOIIOAAEMbIX TMKOB (OCHOBHOM TOH, IIEPBbII U BTOPOI
00epTOHbI) B KOJEOATEIbHOM CIEKTpe JIByXaTOMHOM MOJEKYJbl, ONpPEIEeTUTh
COOCTBEHHYIO  4acTOTy KojeOaHMi aTOMOB B  MoJjekyine, KodhduuumeHt
AQHrapMOHMYHOCTH U SHEPTHUIO JUCCOLMALIUN MOJICKYJIBL.

3.3.3 KouTposabHasi pa6oTa 10 KUHETHKH:

Hcnonb3ys 1aHHBIE IO TeKYIIeH KOHIETPAIlMM HCXOJHBIX BEIIECTB XMMUYECKOH peakiiny,

paccuMTath KOHCTAHTY CKOpPOCTH JIaHHOW peakUWHu, TIEepHOJa MOJYNpPEBpAIlEeHUs H
KOHIIEHTPALIMIO UCXOTHOTO BEILIECTBA B KOHKPETHBI MOMEHT BPEMEHH.

4. MeToanyeckne MaTepuajibl JJIsl ONpeJesieHUs] MPoOUeIypP OLEHHBAHUS 3HAHMIMA,
YyMeHHi, HaBBIKOB H (WJIHM) ONbITA [1eSTeIbHOCTH, XAPAKTEPU3YIOIIHX ITAMNbI
(¢popMupoBanus KomMneTeH M.

[IpomexyTouHass arTecTals MO TUCIUIUIMHE TIPOBOAMUTCA B COOTBETCTBUU C
tpeboBanusimu CTII

CTO CIIGI'TU(TY) 016-2015. KC YKB/I. ITopsiaok npoBeneHus 3a4€TOB U HK3aMEHOB.



