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ITpunoxenns: 1. @OH OLIECHOYHBIX CPEACTB IS TPOBEACHUS TPOMEKYTOUHON aTTECTALUU



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

o0pa3oBaTe/IbHOM NPOrPAMMBI.

B pesynbrare 1i1st ocBoeHUs 00pa3oBaTeIbHOM MporpaMMbl OakagaBpuaTa 00yJaroLUIHiics JODKEH OBIAAETh CIEAYIONMMHU Pe3yIbTaTaMu

oOy4deHus TI0 AUCITUTUIHHE:

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHHC MHIHWKATOpa

[Tnanupyemble pe3yabTaThl O0y4eHUS

KOMIIETEHIIUHA JIIOCTHIKEHMS KOMITETCHIIUHU (meckpunTopsbI)
InK-1 IIK-1.3 Mcnonn3oBaHHEe 3HAHWH OCHOBHEIX | 3HATH:
Cnocoben o0OecrieunBaTh | MOHATHI, 3aKOHOB W 3aKOHOMEPHOCTEH |- OCHOBHBIC TMOHSTHUS, 3aKOHBI W  3aKOHOMEPHOCTHU
MPOMBIIIJICHHYI0 ~ 0€30MacHOCTh TpH | pusnueckod XuMuM Uit oOecriedeHus | PU3NYECKON XUMUU, TEPMOJIMHAMUYECKUE W KHHETUYECKUE
MIPOCKTUPOBAHUH, JKCIUTyaTalluu, | TPOMBIIUICHHOM 0€e30IacHOCTH P | TApaMETPhI MPOIIECCOB Hu (U3NKO-XUMUYCCKUE
PEKOHCTPYKINH, KOHCEPBAIlUU U BBIBOJIE | IPOCKTUPOBAHUH, 9KCIUTyaTalluy, | XapakTepucTuku BemiecTs (3H.1.3.1);
u3 SKCIUTyaTalluu OTAacCHOTO | PEKOHCTPYKIIMHM, KOHCEPBAIIMM W BBIBOJE M3 |- OCHOBHBIE OKCIICPUMEHTAJIbHBIE METOAbl HM3YYCHHS

IIPpOU3BOJACTBCHHOI'O 00BeKTa

IKCILTyaTaI[UK OMTACHOTO MPOU3BOICTBEHHOTO
00beKTa

(hU3UKO-XMMHYECKHUX CBOWCTB BemlecTB) (3H.1.3.2);

- 3HaTh OCHOBHBIC METOAWKH U TIPUOOPHI JJIsI ONIPEICIICHHUS
(U3UKO-XMMHYECKHUX CBOWMCTB BemecTB (3H.1.3.3)

Ymersn:

- OIPENENATh U KIACCU(PHUIIMPOBATH U OOBSCHITH OCHOBHBIC
(DU3HKO-XMMHUYECKHE  TIPOIECCHI, NpOTEeKAIINE B
OKpY’Kalollel cpesie ¢ 1ebl0 00ecTiedeHNs TPOMBIIIIICHHON
0€30MMacCHOCTH MPOU3BOJICTBEHHOr0 00bekTa (V.1.3.1);

- TMPUMEHSTh OJKCHEPUMEHTANbHBIE METOAbl HW3YYCHUS
(bU3UKO-XUMUYECKUX CBOUCTB BeriecTB (VY.1.3.2);

- TPUMEHSTh CTaHJAPTHBIE METOAMKH U TPUOOPBI IS
ompeAeneHuss  (PU3NKO-XUMHUICCKUX CBOWCTB  BEIICCTB
(V.1.3.3)

Baaners:

-HCIONb30BAaHNE 3HAHUNM OCHOBHBIX TOHSTHH, 3aKOHOB H
3aKOHOMEPHOCTEH (DU3NYECKON XUMHUHU I OOCCIICUCHHS
MPOMBIIIJIEHHOW  OE30MacHOCTH TMPU  MPOEKTUPOBAHUH,
IKCITTyaTaIlui, PEKOHCTPYKITMH, KOHCEPBAIIMH U BBIBOJC U3




Kon n HaumeHoBanue
KOMIICTCHIINN

Kon n HaumeHnoBaHve WHIUKAaTOpa
MOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3ynbTaTbl 00ydeHUs
(neckpunTOpHI)

OKCILTyaTaliluu OITaCHOIro  IIPOU3BOACTB CHHOI'O O6T>CKTa
(B.1.3.1);

- HaBbIKaMHM BBOJa J4daHHBIX, HpOBe,Z[CHI/IH pacquOB,
I/IHTepHp cTralnn HOHY‘IGHHBIX JAaHHBIX HpI/I IIOMOIIIHN

COBpPEMEHHBIX IIPOIrpaMMHBIX CpPEACTB B o0jlacTi XUMHUU
(B.1.1.2)




2. MecTo TUCHMIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON POrPaMMbl.

JlucuuIuiiHa OTHOCHTCS K 4YacTH, (OpMUpYyeMOl ydacTHHUKaMH 00pa30BaTEeNIbHBIX
otHomeHuit brioka 1 «/lucuurmimaby 00pa3oBaTebHOM mporpammel OakagaBpuata (b1.B.09)
W3yuaetcs B ouHOM popMe 00yueHHs — Ha TPEThEM Kypce, B IIATOM CEMECTPE.

B meronndeckoMm IulaHe OUCLMIUIMHA OMMPAECTCS HA 3HAHMS, [OJIyYEHHbIE CTYACHTaMU
paHee MpH HU3YYEHUM HEOPraHMYeCKOW, OpraHMYecKoW XUMHUM, MaTeMaTHUKHM U (U3MKH.
[TosyueHHble B mpolecce M3Y4eHMs] TUCHUIUIMHBI «Dusnueckas XUMUS» 3HAHUSA, YMEHUS U
HaBbIKM MOTYT OBITh HCHONb30BaHbl [lomydeHHble B mpolecce M3Y4EHUs JUCLUILINHBI
«®Pu3nueckas XUMHS» 3HAHUSA, YMEHUS, HaBBIKM MOTYT OBIThb MCIIOJIb30BAaHBl B HAY4HO-
UCCIIEI0BATEIbCKONW paboTe CIelualucTa U MPU BBINOJIHEHUH BBITYCKHOM KBaJU(pUKALIMOHHON
paboTBhI.

3. O0beM TUCHUNINHBI.

Bun yueOHOI paOOThI Beero,

ya p 3E/akamem. yacoB

OO01mas TPy10eMKOCTh THCHUTLTAHBI 5/180

(3a4eTHBIX eIUHALY aKaJEMUUYECKUX YacOB)

KonrakTHasi pa6oTa ¢ npenojaBaresieM: 116
3aHATHUSA JIEKIIMOHHOT'O THIIA 36
3aHSITHSI CEMUHAPCKOTO THUIIA, B T.4. 72

CEeMUHAphI, NPAKTHYECKHE 3aHATHS(B TOM  4YHCIE Ha 36(9)

NPaKTUYECKYIO MIOATOTOBKY)

nabopaTopHbIC PAOOTHI 36

KypcoBoe npoekTtupoBanue (KP wmu KIT) -

KCP 8

Jpyrue BUJIbl KOHTAKTHOH paboThI -

CamocrosiTesibHas padoTa 37
®opma tekymero koutpoJs (Kp, pedepar, PI'P, acce) Kp, nanuB.3ananus
®opma npomesxkyrounoii arrecramum (KP, KI1, 3auer , sx3amen) 1 3x3amen/27

4. Conepixkanue IMCHUILIHHBI.

4.1. Pa3genn! JUCHUIINHLI U BUALI 3aHATHIA.
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TEPMOJIUHAMHUKA
2 XHUMHUYECKOE PABHOBECHE 4 4 4 IK-1 I1K-1.3
3 ®a3oBbIe paBHOBECHS U 6 6 4 6 IK-1 I1K-1.3
PacTBOPBI
HEJICKTPOJINTOB
4 DNEKTPOXUMHYCCKUC 4 4 8 4 IK-1 IK-1.3
CUCTEMBI
5 MeTo1b1 U3y4YCHHUS 4 4 4 4 TIK-1 [1K-1.3
CTPOCHUS MOJICKYJI,
OCHOBaHHbBIE Ha
IEKTPHUECKUX
CBOMCTBax
6 OnTHYecKre METOIBI 6 6 4 5 I1K-1 I1K-1.3
W3YUYEHHS CTPOCHHUS
BEIECTBA
7 XuMHnyeckass KHHETHKA U 6 6 8 8 I1K-1 I1K-1.3
KaTajim3




4.2. 3aHATHSA JEKIIUOHHOT0 THIIA

No Ob6beMm
HanmeHnoBanue Tembl ’| UHHOBaMOHHAas
paszznena aka.
U KPaTKOE€ COACpKaHUE 3aHITHUS dbopma
JUCIUTIAHBI 4achl

1 Xumuueckasi TEpMOJIMHAMHKA 6 |TpamuimonHas
I, Il u 11l Hayayia TepMOTMHAMUKY U UX TIPUMECHEHHUE JICKLIMS,

K XUMHUYECKHUM TporeccaM. TepMoxumus. JIEKLIUsI-
TepMoanHaMUYeCcKue MOTEHIIUAIIBI. BU3YaIHU3aIus

2 XUMHYECKOE paBHOBECHE. 4 |TpagumuOHHAs
KoHcTantel paBHOBecHsl. YpPaBHEHHS HM30TEPMBI U JIEKIIHS,
n300apsl peaxiuu. Boruncnenue cocraBa JeKIUs-
pPaBHOBECHOH cMmecu. BbIOOp oNTHManbHBIX YCIOBHUN BHU3yanu3anus
MIPOBEJICHUS XUM. PEaKIIUU.

3 ®a30BbIe PABHOBECHUS U PACTBOPHI HEAIEKTPOIUTOB 6 |TpamuimonHas
®da3oBble  paBHOBECHs] B  OJHO-, JIBYX- U JeKIus,
TPEXKOMITOHCHTHBIX cucteMax. [IpaBmio a3 I'm66ca JIEKIIHSI-

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

Juarpammsl «COCTaB-CBOWCTBOY. Paznenenue

pacTBOpPOB. DKCTparupoBaHue.

4 DIEKTPOXUMHUYECKHE CUCTEMBI 4 |TpagumuOHHAs
CtpoeHue u CBOICTBAa pPACTBOPOB IJICKTPOJUTOB. JIEKIIHS,
PaBHOBecus B pacTBopax ANEKTPOJIUTOB. JeKIUS-
TepMmonuHaMuKa  TaJIbBAaHUYECKUX  BJIEMEHTOB. BU3yaJIM3aIus
[ToreHunomeTpusa. DneKTpuyeckass MPOBOJUMOCTh
pPacTBOPOB SJIEKTPOJIUTOB

5 MeToabl U3y4eHHUs] CTPOCHHS MOJIEKYJ, OCHOBaHHBbIe| 4  |TpaauIlMOHHAs
Ha AJIEKTPUYECKUX CBOMCTBAaX JEKIIMS,

JIEKIIHSI-

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.

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.

TpaAUITMOHHAS
JICKIIHS,
JICKIIMS-
BU3yaJIU3aIus




4.3. 3aHATHA CEMUHAPCKOI0 THIIA.

4.3.1. CemuHapbl, NPaKTHYeCKHE 3aHATHS.

O06we |B Tom uncne Ha
Haumenosanue TeMEbI M, MPAKTUYECKYIO I/IHHOBaHI/IOHHaﬂ
H KPATKOC COACPIKAHNUC 3aHATHUA aKas. IIOATOTOBKY (bopMa
YUACKI
[IpumeHeHue nMepBOro Havyajia TePMOJUHAMUKU 3aHATHE—
JUTSL pacueTa TeruioBbIX 3G (HeKToB XxuMuueckux| 4 1 KoH(pepeHIIHs,
peakiuii. 3akoH ['ecca M ClIEeICTBUS U3 HETO. aKTUBU3ALIUS
3akon Kupxrodda. TBOPYECKOM
JIeSITEIbHOCTH,
periIaMeHTHpPOBaHHAS
[IpumeHeHHE BTOPOTO Hadana TEPMOAMHAMUKA| 2 1 3aHsATHE—
K XUMHUYECKHMM TpoleccaM.  DHTPOIHS. KOH(pepeHIus,
TepmoauHaMUYeCKHE TOTEHITHATIBL. AKTHBHU3AIHS
TBOPYECKOM
NeSITeIbHOCTH,
peraamMeHTHpOBaHHAs
TepmoanHaMuveckne U MPAKTUYECKHE 3aHATHE —
KOHCTAHTHI paBHOBECHUS M MX NpUMEHeHue aus| 2 1 oH(epeHIus,
pacuera TIIyOMHBI W CTENEHH TPEBPAIICHUS, AKTUBU3AIHS
PaBHOBECHOT'O BBIX0/1a U PABHOBECHOT'O COCTaBa TBOPUYECKOM
XUMHYECKON peaKIuu NeSITeTbHOCTH,
peraamMeHTHpOBaHHAs
KonTponbnas padota 2
Ucnonp3oBanue ypaBHeHnus Knaysnyca- 3aHATHE—
Knaneiipona s pacuera TemmnepaTypsl 2 KOH(epeHIHs,
KUTICHHSI U TETIJIOTHI UCTIAPEHUS BEIIECTBA aKTHBHU3AIHS
TBOPYECKOMN
NeSITeTbHOCTH,
pernmamMeHTHpOBaHHAs
nucvuecua
AHam3 quarpaMM paBHOBECHS JKUIKOCTh 3aHATHE —
<> Tap Y KPUCTAJUIbI <>KUJKOCTb 2 1 KOH(epeHIHs,
aKTHBHU3AIIHS
TBOPYECKOMN
NEeSITeTbHOCTH,
pernmamMeHTHpOBaHHAS
nucvuecua
TeopeTnueckuii KOJUIOKBUYM 2




O6ne |B Tom uncne Ha
HanmeHoBaHue TeMbI M, | IpaKTHYECKYIO MuHOBanmoHHast
" KPaTKO€ COACPIKAHNUEC 3aHATHA aKaj. MOATOTOBKY (bopMa
YJACKI
l'anbBaHn4eckue snemMeHThl. Pacuer 3aHATHE—
MOTEHITMAIOB 3JIeKTpo10B. Beruucnenue 3/1C 2 1 KoH(pepeHus,
Y TaJIbBAaHUYECKHUX DJIEMCHTOB. AKTUBU3AIIHS
TepMoauHaMuKa raJbBaHUYECKUX 3JIEMEHTOB TBOPYECKOI
JIeSITEIIbHOCTH,
periaMeHTUpOBaHHas
nucEvecua
DnekTpuyueckas MpoBOJUMOCTh PACTBOPOB 2 1 3aHATHE—
AJIEKTPOJIUTOB OT KOHIIEHTpauuu. Pacuer KoH(pepeHIIHs,
CTEMEHU U KOHCTaHThI Aucconuanuu, pH AKTUBU3AIIUS
pacTBopa c1aboro IEKTPOIIUTA TIO TBOPYECKOM
AJIEKTPUYECKON MPOBOJIUMOCTH. JIeSITEIbHOCTH,
periiaMeHTUpPOBaAHHAS
Mertobl onipeiesieHus opsaKa 1 6 1 3aHATHE—
KOHCTAHTBI CKOPOCTH XMMHUYECKOMN peaKIuu. KOH(pepeHIIHs,
Brluncnienre sHEpruM akTUBALIMK U aAKTUBU3AIIUS
TEMIIEPATYPHOTO KOIPPUITUCHTA XUMUIECKOH TBOPYECKOI
peaKIuu. JIeSITEIbHOCTH,
periiaMeHTUpOBaHHAS
Konrponbnas padora. 2
Hcnonp3oBanue ypaBHenuii Knaysnyca- 2 1 3aHATHE—
Mocortu, [ebas, Jlopenru-Jlopenna mms KoH(pepeHmus,
pacdera MOJISIpHOU pepaKiiy U AUITOTHHBIX AKTUBU3AITHS
MOMEHTOB BEIIECTBA TBOPUYECKOI
JIeSITEIIbHOCTH,
periiaMeHTUpOBaHHAs
Ornpenenenre MOJEKYISIPHBIX KOHCTAHT U 4 1 3aHSATHE—
SHEPTUHU CBSI3U 110 CIEKTPATHHBIM JTAHHBIM KoH(pepeHus,
Pacder TemoemMKkocTUMACATIBHOTO Ta3a AKTUBU3AIIUS
METOJIOM CTaTUCTUYECKOW TEPMOJIUHAMUKHU TBOPYECKOI
JIeSITEIbHOCTH,
periiaMeHTUpOBaHHAS
nucruccua
Kontponbnas pabota 2
4.3.2. JlaGopaTopHbIe 3aHATHS.
No
HaumeHnoBanue Tembl O0beMm,
paszena [Ipumeuanune
U KPaTKOE COACPIKAHUE 3aHATHUS aKaJ. Jacel
JIACIIUTLTUHBI
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 METO/]T MaJIbIX
CDVIIIT




Ne HauMeHnoBanue TeMbI O0mbewM,
paszeina IIpumeyanue
U KpaTKoe CoJIep KaHue 3aHsATUS aKajl. 4yachl
JTUCIUILTAHBI

3. HccnenoBanue 3aBUCMMOCTY 1AaBJICHUS METO/1 MaJIbIX
HACBILIEHHOTO Mapa BEIECTBa OT TEMIIepaTyphl. 2 rpynn
OrnpezenieHre MOISIPHOU TEIJIOTHI UCTIAPEHUS

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

4, N3Mepenue 351eKTpoAHBIX oTeHuanoB u 31C 4 METO]I MaJIbIX
raJlbBaHUYECKUX AJIEMEHTOB WK onpeneneHue pH rpymi
PacTBOpOB, CTENIEHU ¥ KOHCTAHTHI THIPOJIN3a COIIN
METOJ0OM MOTEHIIUOMETPHH.

[ToTenunomeTpruyecKoe TUTPOBAHUE

4. N3yueHne 3aBUCUMOCTH JIEKTPUYECKOU METOJ MaJIbIX
MIPOBOJMMOCTH PACTBOPOB CHIIBHBIX UJIH CITA0bIX 4 rpynn
3JIEKTPOJIUTOB OT KOHIICHTPALIUH.

Kongykromerpruueckoe TUTpOBaHUE

o. Ormpenenenue coctTaBa pacTBOpa Mo yIeIbHOMN 4 METOJ  MaJIbIX
pedpakiumn rpynn
W
Omnpenenenue CTPyKTYpHOIH (GOPMYITbI MOJIEKYJIbI
o aramaniait nahaorrro

6. Omnpenenenue JUIMHBI CBsi3U B MoJjiekyie u3 NK- 4 METOJ  MaJbIX
CIIEKTpa rpynn

7. OrnpezeneHne KOHCTAHTBI CKOPOCTH PEAKIIMKU METO]] MaJIbIX
MEePBOTO MOpsiIKa (HampuMep, THAPOJIN3a caXxapo3bl 4 rpymnn
(uHBepcuU caxapa))

7. OrnpezeneHre KOHCTAHTBl CKOPOCTU PEAKIINU 4 METO]] MaJIbIX
BTOPOTO MOpsiKa (HalpuMep, HOTUPOBAHUS rpymnn
alleToHa M OMBLIEHUS 2pHUpa B KUCIION cpelie)

4.4. CamocTosiTejibHAs padoTa 00y4arouuXcs.

Ne O0newm,
[Iepeuens BonpocoB 1ist
paszena akax. | dopMa KOHTpOJIA
CaMOCTOSITEIIbHOTO U3yUEHHUSI
JTUCIUTLTAHBI 4achl
1. Pacuer TemnoBex 3¢ppeKToB 1 N3MEHEHUS ITpoBepka
TEPMOJAMHAMUYICCKUX QYHKIIUNA B XUMAYECKOM WHIUBUIYTbHBIX
MIPOLIECCE C UCIOJIb30BAHUEM TaOIUI] CTaHIAPTHBIX pacUeTHBIX
TEPMOAMHAMUYCCKUX BEITUYHH. 3a/laHuH.
N3yueHune kanopuMeTpuuecKuX METOA0B 6 [IpoBepka
Hccae0BaHus (TEPMOXUMUN ). OTYETOB 1O
1a00paTOPHBIM
pabotam
2




Ne O6bem
IIepeyens BOIpOCOB 11t ’
pasjena CaMOCTOSITEJIBHOTO U3y4EHUS akaj. | dopma KOHTPOIA
JUCLIUILINHBI 4achl

2. Pacuer TepMOIMHaMUUECKUX U TPAKTUYECKUX IIpoBepka
KOHCTaHT paBHOBECHS, INTyOUHBI IIPEBPALICHUS VHIVBUYaJIbHBIX
XUMHUUYECKOHN peaKlMy, CTENIEHH IIPEBPALLCHUS pacueTHBIX
UCXOJHBIX PEAreHTOB U BBIXOJA IIPOAYKTOB. 4 3a/laHuN.

AHanu3 BIUSAHUSA TEPMOINHAMUYECKUX IIpoBepka
[IapaMeTPOB U KOHLEHTPALMU PEr€HTOB Ha KOHTPOJIBHON
PaBHOBECHBIX BBIXOJ] XUMUYECKOW PEAKIUH. paboThI

3 Meroas!l ncciaen0BaHus CBOMCTB PaCTBOPOB IIpoBepka
HEIEKTPOJINTOB U UX NPAKTUYECKOE TPUMEHEHHE. VHIVBUAYaJIbHBIX
[IpakTHyeckoe MpUMEHEHNE METOI0B (PU3HUKO- pacueTHbIX
xuMudeckoro aHanusza KypHakoBa u npasuia ¢as 3a/laHuN .
I'u606ca. AHanu3 AUarpaMM COCTOSHUS OJTHO- U 6 [TpoBepxka
MHOT'OKOMIIOHEHTHBIX CHCTEM. OTYETOB 110
DKcrepuMeHTalIbHbIE METO/IbI IOCTPOCHUS 1a00paTOPHBIM
JyarpamMmm COCTOSIHHS OHO- U JBYXKOMIIOHEHTHBIX paboTtam.

CUCTEM.

4. Pacuer noTeHManoB 3J1€KTPOAOB pa3InYHbIX IIpoBepka
BuJ0B. Pacuer D/IC ranbBaHUYECKHUX JIEMEHTOB U VHAWBUYaJIbEHOTO
TEPMOJUHAMUYECKHUX TapaMeTPOB XUMHUUECKON pacyeTHoro
peakuuu, NpOTEKaoUIeH B raJIbBAHUYECKOM 3a/1aHusl.
anemenTe. [IpakTrueckoe npuMeHeHe IIpoBepka
rajJbBaHUUYECKUX IEMEHTOB (XUMHUYECKHUE OTYETOB 110
HMCTOYHUKHU TOKA) U IOTEHLUOMETPUH. AHATIN3 4 1a00paTOPHBIM
BIIMSIHUS PA3IMYHBIX (aKTOPOB (KOHLEHTpAIUU paboTtam.
pacTBopa, TeMIIEpaTypbl, HAPSKEHHOCTH U
Y4acTOTBI IEKTPUYECKOTO TOJIS1) Ha DIEKTPUUECKYIO
MIPOBOAMMOCTB PACTBOPOB CHIIBHBIX U CIa0BbIX
NEKTPONINTOB. [IpakTHyeckoe MpuMeHEHNnE
KOHIYKTOMETPUHU.

) Meroasl n3y4eHus: CTPOCHHS MOJIEKYII, IIpoBepka
OCHOBAHHBIE Ha DJIEKTPUUECKUX CBOMCTBAX VHAWBHUYAIEHOTO
.Paborts1 [lebast. pacyeTHoro

4 3a/1aHusl.
IIpoepka oTueToB
10 J1a00paTOPHBIM
pabotam.

6. OnTryeckre MeTo1bl HaXOKICHHSI MOJIEKYIISIPHBIX ITpoBepka
KOHCTAaHT. WHIUBUAYAIbHOTO

pacyeTHoOro
3a/1aHMUSL.

5 IIposepka
OTYETOB I10
1a00paTOPHBIM
pabortam.

IIposepka

KOHTPOJIBHOU




Ne O0OneM,
IIepeyens BOIpOCOB 11t
paszeina akan. | @opMa KOHTpOJIA
CaMOCTOSITEJIBHOTO U3y4EHUS
JUCLIUILINHBI 4achl
7. @akTOpPBI, BIUAIOIIKAE HA CKOPOCTh XUMHUYECKUX IIpoBepka
peakuuil. Pacuer KHHETMYECKHUX ITapaMeTpOB VHIVBUYaJIbHBIX
XUMHUUYECKOHN peaky (opsaKa, KOHCTAHThI pacueTHBIX
CKOPOCTH, BpEMEHU MOIYIIPEBPALCHNS, SHEPTUU 3a/laHuN.
aKTUBAIIMU ¥ TEMIEPATYPHOTO K03 uUIenTa) mo 8 [IpoBepka oTueToB
9KCIIEPUMEHTAILHBIM JaHHBIM. 110 J1a00paTOPHBIM
OnTryeckre MeTOo 1bl HaXOKIEHHSI MOJIEKYIISIPHBIX pabortam.
KOHCTAaHT. ITpoBepka
KOHTPOJIBHOU
paboThl

4.5. TeMmbl HHAUBUAYATbHBIX 321aHUI.

Hnousuoyanvnoe 3aoanue Nel — Pacuem cmeneHu npeepaujeHus, pagHo8ecHO20
cocmasa menyoeo2o IPhexma XumuyecKkou peaxyuuu, 6vIX00a NPOOYKMA XUMUUECKOU
peakyuu u 6pl00p ONMUMATILHBIX YCI0BUNL RPOEEOCHUA NPOUeCcCa

Hnoueuoyanvnoe 3aoanue Ne2 — Pacuem pasHo6eCHbIX NAPUUATIbHBIX O0A61eHUIL
2emepoceHHOll peaKyuu, KOHCHMAHMbl PAGHOBECUS XUMUYECKOU peakuyuu npu 3a0aHHOU
memnepamype

Hnousuoyanvnoe 3adanue Ne3 — Ypaenenue Knaneupona -Knaysuyca

Hnoueuoyanvnoe 3aoanue Ned - Hoeanvnvle u HeuoeaivHovle pacmeopul

Hnousuoyanvnoze 3a0anue No5- Konnueamuenvle ce6oiicmea pacmeopos

Hnoueuoyanvnoe 3aoanue Neb6 — Ananu3 ouazpamm pasrnosecus HcuoKocms - nap

Hnousuoyanvnoe 3adanue Ne7 — Ananus ouazpamm niaeKocmu

Hnousuodyanvnoe 3aoanue Ne8 — Inekmpoonvie nomenyuanvt u 3/]C 2anveanuveckux
I71eMEHmM 08

Hnousuoyanvnoe 3adanue Ne9 — IDnekmpuueckas npoeooOUMOCHIbL PACMEOPOE
INNEKMPOIUMO8

Huousuoyanwvnoe 3adanue Nel0- Inekmpuueckue c60iicmea mouexkyn

Hnoueuoyanvnoe 3adanue Nell — Bpawyamenvhvle cnekmpol 08yXamoMHbIX MOJIEKY]l

Hunoueuoyanwvnoe 3adanue Nel2 — Konebamenvnvie cnekmpuvl 06yXamomMHbLX MOJIEKYl

Hnousuoyanvnoe 3adanue Nel3- Pacuem mennoemkocmu uoeanbHozo 2a3za Mmemooom
CmMamucmu4eckoi mepmoouHamuKu

Hnousuoyanvnoe 3aoanue Nel4 — Pacuem Kunemuyeckux napamempos 20Mo2eHHbIX
XUMUYECKUX PeaKyuil

Hnousuoyanvnoe 3adanue Nel5 — Bruanue memnepamypsl Ha CKOPOCMb XUMUYECKUX
peaxuyuil

5. IlepeyeHb y4eOHO-MeTOAMYECKOT0 O0ecedeHUs 1JIsl CAMOCTOSATeILHO padoThl
0o0y4yaromuxcs 1Mo JMCHUIJINHE.

Metoanyeckue yKkazaHus sl 00yJaroIIuXcs 10 OpTraHU3aIiyd CaMOCTOSATEIEHOW paboThI
10 AMCLUIUIMHE, BKII0Yas IepeueHb TEM CaMOCTOSTEIbHON paboThl, POPMBI TEKYIIIETO KOHTPOIIS
10 JTUCHUITJIMHE U Tpe6013aH1/1$1 K UX BBIITOJTHCHHIO PA3MCIICHEBI B SHGKTpOHHOﬁ I/IH(i)OpMaHI/IOHHO-
obpazoBatensHoi cpeae CIIGI TU(TY) Ha caiite:
http://media.technolog.edu.ru .




6. @OoH/1 OLIEHOYHBIX CPEACTB JJIfl IPOBEACHUSA MIPOMEKYTOYHOH aTTecTaluu

[TpomesxyTouHas arTecTanus N0 AUCHUILIMHE TPOBOAUTCS B (popMe dK3aMeHa.

JU1sl TEeKyIero KOHTPOJIs CTYAECHThI JOJDKHBI BBIIOJHUTh WHAWBUIYAJIbHBIE 3aJaHUsS 110
BCEM pa3jielaM Kypca M HamlucaTb KOHTPOJIbHbIE paOOThl Ha YAOBIETBOPUTEIBHYIO OLEHKY.
TexkcTbl MHOrOBapHMaHTHBIX 3a/1aHUI IPUBOIATCS B IPUIIOKEHUH.

IIpu cpgaue sK3aMeHa CTYIAEHT IMOJIydaeT OMJIET, B KOTOPOM HMMEETCsl TPH BOIpoca M3
IepevHs BONPOCOB U 3ajjaya 10 OAHOMY M3 pa3lelioB Kypca, BpeMs MOATOTOBKU CTYAEHTa K
YCTHOMY OTBETY - 10 45 MUH.

B npunoxeHnn npuBoauTCs EpedeHb BOIPOCOB K 3K3aMEHY 110 BCEM pazjiesiaM Kypca.

HpHMep BapuraHTa 5K3aMCHAllUOHHOTI'O ounera:

Bapuant Ne 1

1. 3aBucumocts 3Hepruu [M66ca OT AaBICHUS U TEMIEPATYPHI, U YHEPTUU
['enpMrombia oT 00beMa U TEMIIEPATYPBHI.

2. JlaBnmeHuwe mapa HaJ CMECHIO B3aHMHO HEPACTBOPHUMBIX >KHIKOCTEH.
IleperoHka ¢ BOISHBIM IIAPOM.

3. BelpakeHne A paBHOBECHOTO CKayka ITOTCHIMANAa Ha TPaHUIE
METaJUI-pacTBOp AJIEKTposnTa. BomoponHas mmkama 3IEKTPOIHBIX
IIOTEHIAAJIOB.

4. Ompenenutb TEPMOJUHAMUYECKYI0 BO3MOXKHOCTH  OOpa3oBaHUs
MeTaHa 1o peakiuu CS; + 4H, = CH4 + 2H2S ipu T=1000K.

®DoH/T OIIEHOYHBIX CPEJICTB 110 JUCIHUILUIMHE NpeacTanieH B [Ipmioxenun Ne 1

Pe3ynbrarthl OCBOEHHS AUCHUIUIMHBI CUMTAIOTCS JOCTUTHYTBIMH, €CIH JJI1 BCEX
AJIEMEHTOB KOMIIETCHIIMM JOCTUTHYT MOPOTOBBIN YPOBEHh OCBOCHHSI KOMIIETCHIIUM HA JTAHHOM
ATane — OLEHKA «yJI0BJIETBOPUTEIHHOY.

7. IlepeyeHb y4eOHbIX M31aHMI, HEOOXOAMMBIX /15l OCBOCHUS TUCHMILINHBI.

a) nevYyaTHbIC U3JAHUA

1. Adanacees, b.H. ®usznueckas xumus: yued. nocobue s By3os / b.H. Adanacses, FO.I1.
AxynoBa. — Caskr - [TerepOypr: Jlans, 2012. — 464 c.- ISBN 978-5-8114-1402-4.

2. Crpombepr, A.I'. duznueckast xumus /. A.I'.Ctpombepr - Mocksa: Bricias mkosna, 2009
- 527c. — ISBN 978-5-06-006161.

3. Kparkuii cnpaBouyHUK (U3MKO-XMMHUYECKUX BenuuuH / pea. A. A. Paspens, A.M.
[Toromapera — MockBa: OO0 «TUJI «A3-booK», 2009.-240 c. — 5-86457-116-4.

4. [TpakTryeckue paboThl MO PU3NUECKON XMMHUU: yueOHOe nmocodue ans By3oB/ pea. K.II.

Mumenko, A.A. PaBgenp, A.M. IlonomapeBa. - 5-¢ wusm.mepepad. — Cankt IletepOypr:
[Tpodeccus, 2002.- 384c. — ISBN 5-95913-027-5.

S. dusnueckas xumusi. Teopust u 3amaun: yueoHoe mocodue / FO.I1. Akynosa, C.I'. I30ToRa,
O.B. IIpockypuna, .A. Uepenkosa. — 3-¢ uzn.,crep. — Cankr_IlerepOypr : Jlans, 2021. - 228c.-
ISBN 978-5-8114-3057-4.

0) 3JIeKTPOHHbIE U31AHUS
1/ AdanacreB, b.H. ®@usnueckas xumus: yue0. nmocobue st By3oB / b.H. Acdanacees, O.I1.
AxynoBa. — Cankt - IlerepOypr: Jlans, 2012. — 464 c.- ISBN 978-5-8114-1402-4// Jlaus:



3JIEKTPOHHO-OnOImoreunas cuctema- URL:https//e.lanbook.com (16.11.2020)/- Pexum noctymna:
TS 3aPETUCTPUPOBAHHBIX TTOJIb30BATEIICH.

2/ ®duszndeckas xumus. Teopus u 3agaun: yaeonoe nocooue / FO.I1. Akynosa, C.I". M3oToBa, O.B.
[Tpockypuna, M.A. UepenkoBa. — Cankt IletepOypr : Jlanp, 2021. - 228c.- ISBN 978-5-8114-
3057-4 // Jlanb: snekrponHo-oubmmoreunas cucrema- URL:https//e.lanbook.com (16.11.2020)/-
Pexxum noctyna: [uist 3aperucTpup.moib30BaTesei.

8. [lepevyeHb JIEKTPOHHBIX 00Pa30BaTeJIbHBIX PECYPCOB, HEOOXOAUMBIX /1JIs1 OCBOCHHUS
AUCIHHUIJIMHBI.

YueOubrii  mman, PIIJ[,  ydeOHO-MeTOmWYECKHWE  MaTepuaibl,  pa3MEIIeHHbIE  Ha
http://media.technolog.edu.ru.

DIIEKTPOHHO-OUOINOTEUHBIE CUCTEMBI:

OBC «Jlaub»: https://e.lanbook.com/books/;

AIIEKTPOHHBIN 4HTaNbHBIN 3a1 — bubmmoTex ¢dynnamenrtanpnoit 6ubmmorekn CIIGI TU(TY):
http://bibl.Iti-gti.ru/36C., .

9. MeTonnueckue ykazaHus JJisi 00y4al0UIUXCs M0 OCBOCHUIO TN CHUIIUHBI.

Bce Buabl 3ansTuil o aucuuiuinie «dusznyeckas XUMHUsD MPOBOJSATCS B COOTBETCTBUU C
TpeboBanusmu cienyromux CTII:

CTO CI'JbI'TH 020-2011. KC YKJIB. Bunasl yueOHbix 3ansaTuii. JlaboparopHbie 3aHATHS.
OO6mmue TpeboBaHMs K OPraHU3alny U MPOBEACHHUIO.

CTII CIITTH 040-02. KC YK/IB. Bunb! yueOHbIX 3auaTUi. Jlekuus. O0mue TpedoBanus;

CTO CII6I'TU 018-2014. KC YKIB. Bunbt yueOHbIX 3aHsATHII. CEMUHAPHI M IPAKTHYECKUE
3aHatusg. O0mue TpedoBaHus K OpraHu3aliy U MPOBEACHHUIO.

CTII CIIoI'TH 048-2009. KC YK VK/B. Buasl yuebnsix 3ansatuil. CamocTosTenbHas
1aHupyemasi pabota ctyaeHToB. O0mmue TpeboBaHMs K OpraHU3aluy U IPOBEIECHUIO.

CTII CII6I'TH 016-2014. KC YK YK]IB. ITopsimok mpoBeieHns 3a4€TOB 1 SK3aMEHOB.

[TnanupoBaHue BpeMeHHU, HEOOXOAUMOTO Ha U3yYeHHE TAaHHOW JUCIUILTNHBL, JIy4YIlle BCETO
OCYIIECTBIISITh HA BECh CEMECTp, IMpeaycMaTpuBasi IPHU OSTOM pPETYISIPHOE IOBTOPEHHE
MPOMIEHHOT0 MaTepuaa.

OCHOBHBIMHU YCJIOBHSIMH MPaBUIBHOW OpraHU3alMy y4eOHOro mpoliecca JUisl CTYIEHTOB
SBJISICTCA: ITUIAHOBOCTh B OpPraHM3alluM y4eOHOI palboThl; cepbe3HOE OTHOULIEHHE K M3Y4YEHHUIO
MaTepuaia; MOCTOSHHBIN CAMOKOHTPOJIb.

Ha 3aHsATHS CTYyAEHT AOKEH MPUXOIUTh, UMes Oarak 3HaHWM W BOMPOCOB O YiKe
U3Y4YEHHOMY MaTepuaiy.

10. [Mepeyenb HHPOPMATMOHHBIX TEXHOJIOTHIi, HCIIOIb3YeMbIX PH OCYIIECTBJIECHUH
00pa30BaTeJLHOIO MPoIecca Mo JUCIUTLINHE.

10.1. UudopmanuoOHHBIE TEXHOJTOTHH.
B yyeOHOM mporiecce mo JaHHOM AUCIHUIUIUNHE MTPETYCMOTPEHO:

- UCTIOJIb30BaHUU HMH(OPMAIMOHHBIX TEXHOJOTHI - YTEHHE JIEKIUW C HCTOJIh30BAHUEM
CIanI-TIpe3eHTaLN;

- B3aWMOJICHCTBHE C OOYYAONIUMHUCS TOCPEACTBOM DJIJIEKTPOHHON WH(MOPMAIMOHHO-

00pa3oBaTeNbHON CpeIbl.



10.2. IIporpaMmmHoe obecneuyeHue.

Microsoft Office (Microsoft Excel): Office 2007 Russian OLP NL AE (I'ocynapcTBeHHBIIH
KoHTpakT Ne 24 ot 14.09.2007, cpok geiictBusi — 6eccpouno), Office Std 2013 Rus OLP NL
(KonTpakt Ne 02(03)15 ot 15.01.2015, cpok netictus -20 yer).

LibreOffice (oTkpbiTas nuieH3Ms).

10.3. ba3bl JaHHBIX ¥ HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
CrpaBouHo-nionckoBas cucrema «Koncynprant-Ilnrocy.

11. MaTtepuaibHO-TEXHHYECKOE 00ecrieueHue OCBOEHH TMCUMILIUHBI B X0/I€ peau3aluu
00pa3oBaTeJIbHOM MPOrpaMMBbl.

Jlis mpoBeleHHs JIEKLMOHHBIX M NPAKTUYECKUX 3aHATHH HCIONb3yeTcs ayAuTopus,
000py/i0BaHHAsl CPEACTBAMH OPITEXHUKH C JIMLIEH3UOHHBIM MPOrPaMMHBIM OOECIEUYEHUEM U
BBIXOJIOM B UHTEPHET, Ha 33 1MOCal0uHbIX MECTa.

Jlia mpoBeneHus JaOOPATOPHBIX 3aHATHH MCIONb3YIOTCS JIaDOpaTOpPHBIE IMOMEILEHUS
Kadeapbl GU3NIECKON XUMUH.

12. OcodeHHOCTH OCBOEHHS AUCHUIIJIMHBI HHBAJIMAAMHA U JIMHAMHU C O'PAHUYCHHBIMHA
BO3MOKHOCTSIMH 3/10POBbSI.

Jisi MHBaNMIOB W JIMII C OrPAHUYECHHBIMU BO3MOXHOCTSIMH y4eOHBIE IPOIIECC
OCyIlIecTBIsieTcs B cooTBeTcTBUM C [lojoxkeHmem 00 opraHu3anuu y4eOHOro mporiecca s
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
YTBEpKJI€HHBIM pekTopoM 28.08.2014.



ITpunoxenue No 1
K paboueii mporpamme TUCIIUTITHHBI

DoHJ OLIEHOYHBIX Cpeacrs

AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

JUCHUILINHE «DPU3ndecKass XUMHID»

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.
Hupnexc
8 Conepxanune Otan GpopMupOBaHUS
KOMIIETCHIIUH

IIK-1

Cnocoben obecnieynBaTh IPOMBIILIICHHYIO 0€30I1acHOCTb
IIpU NPOEKTUPOBAHUMU, OKCIUIyaTallud, PEKOHCTPYKLHH,
KOHCEpBAaLlMM M BBIBOAE U3 OKCIUIyaTallid OIACHOIO
MIPOU3BO/ICTBEHHOTO 00bEKTa

MIPOMEKYTOUHBIN




2. IToka3aTe/in M1 KPUTEPHHU OLIEHNBAHNS KOMIIeTEHIMI HA Pa3JIMYHbIX 3Tanax ux (POpMUPOBAHMS, IIKAJIA OLeHUBAHUS

Kon n nammenoBanme
HWHJUKATOPA JOCTHKEHUS
KOMIIETEHIINU

[MokazaTenn copMUpPOBAaHHOCTH
(meckpunTOpHI)

Kpurepuit
OIICHUBAHUS

YpoBHU CHOPMHUPOBAHHOCTH

(oanaHHe BBIPA)KCHHOCTHU I[eCKpI/IHTOpOB)

«YJOBIETBOPUTEIHLHOY
(TIOpOTOBBII)

«XOPOIIIO»
(cpemumuii)

«OTJIMYHO»
(BBICOKHIA)




[1K-1.3 Hcnoap3oBanue
BHAHWM OCHOBHBIX
[MOHSTHI, 3aKOHOB U
BAKOHOMEPHOCTEH
thuznueckot XuMum s
pOecIieueHus
[IPOMBIIICHHON
DE30MaCHOCTH MPH
MPOEKTUPOBAHUH,
DKCILTyaTallHH,
DEKOHCTPYKIINH,
KOHCEPBAIIMU U BBIBOJIC
3 DKCIUTyaTallH
DIIACHOTO
[IPOU3BOICTBEHHOTO
DOBEKTA

3naer:
- OCHOBHBIC TIOHSATHS, 3aKOHBI U
3aKOHOMEPHOCTH ¢buznyeckoi

XUMHH, TEPMOJUHAMUYECKHE U
KMHETUYECKUE napaMmeTpbl
IPOLECCOB U (PU3UKO-XUMHUUECKUE

XapaKTePUCTUKU BEIIICCTB
(3u.1.3.1);

- OCHOBHBIC JIKCIIEPUMEHTAIILHBIC
METOABl  W3y4eHHs  (puU3HKO-
XUMHUYECKHX CBOMCTB BEIIECTB)
(3u.1.3.2);

- 3HACT OCHOBHBIC METOIUKH U
npuboOpsl  JUISL  ONpPEIeJICHUS
(UBUKO-XUMHYECKUAX CBOWCTB
Beniects (31.1.3.3)

Ymeer:

- OTIpENIeNIATh u

KIIACCU(UITUPOBATE U OOBSICHATH
OCHOBHbBIE  (DU3HKO-XUMHUYECKUE
TPOLIECCHI, NPOTEKAIOIIUE B
OKpyXarmied cpeae ¢ LeNblo
obecrnieyeHus IPOMBILIEHHON
0e30MacHOCTH
HPOU3BOICTBEHHOT'O
(V.1.3.1);

- IPUMEHSATh YKCIIEPUMEHTAIbHbIC
METOABl  W3y4eHHs  (PU3HKO-
XUMHYECKMX CBOWCTB  BEIIECTB
(¥.1.3.2);

- PUMEHSTh
METOJMKH |
OTIpeICTICHUS
XUMHYCCKHX
(¥.1.3.3)

o0BeKTa

CTaHJapTHHIE
npubopsl s
¢buzuKo-

CBOWCTB BEIIECTB

OTBeTH Ha
BOIIPOCHI K
sk3ameny: 1 -35; 58
—63; 77 -80; 83 —
84; 87 —89; 97 —
122;

OTBeTHI HA
BOITPOCHI K
sK3ameny: 36 — 57,
64 —76; 81 — 82,
85 —86; 90 — 96;
BBITIOJITHEHHE
VHIUBUTYAJTHHBIX
3aJaHuN

Jaér onpenenenus
OCHOBHBIX ITOHATUH
bu3nUecKoil XuMHUH ¢
omnOKamMu

Ha3wsiBaeT 0CHOBHEIC
METO/IbI U3yUYCHHS
(UBUKO-XUMHYECKUX
CBOIICTB BEILIECTB C
omuOKamMu

Jaér onpenenenus
OCHOBHBIX ITOHATUH
(bu3NIEeCKOil XUMHH C
HE3HAYUTEIbHBIMU
OIIMOKAMH. C
ITOMOIIILIO
HaBOISIIUX
BOITPOCOB.

HaspiBaeT 0ocHOBHBIE
METO/IbI H3y4YEHHUSI
(U3NKO-XMUMHYECKIX
CBOMCTB BEILIECTB C
HABOJISIIMMHA
BOINPOCAMH U
MOJICKa3KaMHU

[IpaBuibHO gaer
OmpeIeIICHUS
OCHOBHBIX ITOHSITHI
(hUBUYECKON XUMHH

JleMOoHCTpHUpYyET
OCBOEHHE METOJI0B

ONpECIICHUS
(hUBUKO-XUMHYECKUX
CBOWCTB




Baangeer:

-MICIIOJIb30BaHHUE 3HaHui | OTBETHI HA Wsnaraer meronuku | M3naraetr metoquku | Crmocoben
OCHOBHBIX TOHSITHH, 3aKOHOB U | BOIIPOCHI K BBIIIOJIHEHUS BBIIIOJHEHUS CaMOCTOSTEIILHO
3aKOHOMEpPHOCTEH  (DU3MYECKOH | IK3aMEHY. Ja00paTOPHBIX padOT | 1abOPaTOPHBIX PAOOT | MPABUIILHO U3JI0KUTH
XUMUH VIS oOecrreuenns | 31-39; 44-46; 51- ¢ olIuOKamu C HaBOISIIUMU METOIUKHU
MIPOMBIIIIICHHOM oOe3onacuoctd | 54; 64-70; 79-82; BOIIPOCAMH H BBIIIOJTHEHUS

npu npoekThpoBanuy, | 85-86; 93, 99, 122 MOJICKa3KaMHU 1a00paTOpHBIX paboOT
SKCIUTyaTallid, PEKOHCTPYKIIUH, 1 oOopMIICHHUS
KOHCEpBAallUM W  BBIBOJIC U3 OTYETOB
JKCIUTyaTaIluu OITaCHOTIO

IIPOU3BOJICTBEHHOI'O oOBeKTa

(B.1.3.1);

- HaBLIKAMHM BBOJA JaHHBIX,

MIPOBEICHUS pacyeTos,

WHTEPIIPETAIAN MOJTyYEHHBIX

aHHBIX pu ITIOMOILIX

COBPEMEHHBIX POrPaMMHBIX

cpenactB B 00JacTH  XMMHH

(B.1.1.2)

[lxana onenusanus coorserctyer CTO CIIGI TU(TY:
[To gucuMmIuHE MPOMEXKYTOUHAs aTTEeCTalUsl MPOBOAUTCS B (GopMe SK3aMeHa, IIKala OLEHWBAaHUA — OalmbHAs («OTIMYHOY», «XOPOIIO»,
«yIOBJIETBOPUTEIILHO», KHEYJOBJIETBOPUTEIHHOY).



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 N300apHHIil TeroBoi sddext xumudeckoit peaximu 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/apTHOM JaBJICHUU.

1.3. Paccuuraiite paboty (B k/Ix), coBepiiaeMyro 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 M3 CHPABOYHHMKA OINPEACIUTE H3MEHEHUE CpeaHei

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

CBOEr0 BapHUaHTa BO3bMUTE U3 TAOJHIIBL..
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, UCIIOJIb3YSl COOTBETCTBYIOIINE YpaBHEHUS
XUMHUYECKON TEPMOJIUHAMUKH.

1.8. Onpenenure usmeHenue 3HTponuu cucremsl (B Jx/K) B pesynbrate XuMH4ecKou
peakuuu A, MmpoTeKaroleil MeXIy BeIlecTBaMH B HJI€AIbHOM ra3000pa3HOM COCTOSIHUM IpU
CTaHJApPTHOM JaBJieHUHU U Temmeparype 298 K. 3HaueHus cTaHJapTHOW HTPOIUU JIJIsl BEIIECTB
BO3BMHUTE U3 CIIPABOYHHKA.

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. PaccuuTaiiTe TepMOAMHAMHUYECKYIO KOHCTaHTy paBHoBecus 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 YCIOBHH, YTO MCXOJIHbIE BEIIECTBA B3SIThl B CTEXMOMETPHUUECKUX
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. Onpenenute cocTaB paBHOBECHOM cMecH B %o (MOJIL.) ISl XUMUYECKON peakuu A Mpu
temriepatype T u atMmochepHOM JaBieHuu npu ycenoBusx 1.12 u 1.13.

1.16. VYcraHoBuTe, Kak BJIMSET IOBBIIIEHUE TEMIIEPaTypbl Ha TEPMOJUHAMHYECKYIO
KOHCTaHTY paBHOBecusi Ka ¥ paBHOBECHBIN BBIXOJ IPOAYKTOB XMMHUECKON peakiuu 4. OTBer
apryMEHTHPYHTE, HCIOJB3Ysl COOTBETCTBYIOIIME YPAaBHCHHS XWMHYECKOW TEPMOAMHAMUKH.
ConoctaBbTe cieTlaHHbIE BBIBOJIBI C PACUETHBIMU 3HAUYEHUSIMU KOHCTAHT PAaBHOBECHSI.

1.17. YcraHoBuTe, KaK BIIMSCT IMOBBIIICHUE OOINErO MABICHHUS HA PAaBHOBECHBIM BBIXOJ]
MPOAYKTOB XUMHUECKOM peakiuu A. OTBET apryMeHTUPYHUTE.

1.18. Cpenaiite BbIBOA 00 ONTHUMAJIBHBIX YCIOBHUSX NMPOTEKAHHUS MpoOIecca: MpU KaKuX
TEMIEpaTypax U JABICHUSAX CJIeIyeT MPOBOAUTH PEaKIHI0 A s MOJIy4eHHUS MaKCHMalbHOTO
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 pCaKIIU.
2.3. HaocuoBanuu JAaHHBIX OIMMPEACIIUTEC U3BMCHCHUC Cpe)lHeI\/’I 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 paBHOBeCHs XUMuueckoi peakuu 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 mapiuanbHbIE JaBICHHUS Ta3000pa3HBIX BEIIECTB IMPH TemrepaType T u
atMoc(epHOM JIaBJICHUH.

2.11. Ouenute BIUSHUE M3MEHECHHs OOIIETO NABICHHS, TEMIEPaTypbl U pa30aBJICHUS
PEaKIMOHHONM CMeCH Tra3oM, HE YYacTBYIOIIMM B XHUMHUYECKOW pEakluu, Ha IMOJIOKEHUE
pPaBHOBECHSI PEAKIIUU U PABHOBECHBIN BBIXOJI MMPOIYKTA.

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. Berumcnure terory ucrnapenus AH mns BemectBa A (k/k  /MOIB), HCIONB3yS
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. Beruncnure AaBlieHUE HACBHILIEHHOTO [1apa Ipy Temneparype Tx, yKka3aHHOMU B 3aJlaHUU.

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 e2o npumenenue K pazoaeieHHbiM 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 KO3(Q(PUIMEHT aKTUBHOCTH PaCTBOPUTEISL.

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 kakoli TemnepaType BCsl IEpBOHaYalIbHAs KHUAKOCTh 00paTUTCA B Map, €CIu pU
HarpeBaHuu Map He OTBOAUTH?

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

6.5. KakoB cocTaB nepBbIX My3bIPbKOB Mapa’?

6.6. Kak wu3MeHsieTCs COCTaB PAaBHOBECHOIO C KHIISIICH JXKHUIKOCTBIO Tapa B XOe
ucnapeHus?

6.7. Kakoe KOIMYeCTBO KaXkJI0r0 U3 KOMIIOHEHTOB CMECH OYJET HaXOAWUTHCS B JKHUIKOMN
¢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 (MHTETPaIbHOM MEepPEeroHKe);

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 JJIEKTPOJIUTA 8+ B JIEBOM DJIEKTPOJE
raJbBaHUYECKOTO JJIe€MEHTa A Ha OCHOBAaHWUU CIPABOYHBIX 3HAYECHUH CPEIHEr0 HMOHHOTO
K03 pHIIMEeHTa aKTUBHOCTH AJIEKTPOJIUTA IIPH MOJISUTBHOM KOHIIEHTPALMU M1 1 TeMmepaTtype 298
K.

8.3. Onpegenute 3IEKTPOIHBINA MOTEHIIUAI JIEBOTO 3JekTpoaa npu 298 K. CtannapTHbIM
AJIEKTPOJIHBIN NOTEHIIMAI 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 CpelHIOI 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 MOTEHIIMAN NpaBoro 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 nopadKka u KOHCHAHMbL CKOPOCHU XUMUUECKOU
peaxkyuu u memMnepamypHoil 3a6UcUMOCU CKOPOCHU XUMUYECKOU PeaKyuu

10.1. IToctpoiite rpadukm 3aBUCHMOCTH KOHIEHTpanud C HMCXOIHOTO BEIIECTBA 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

3.3. KonTposbHbIe BONpPOCHI M0 Kypcy ''®dusuyeckass xumus' K IK3ameHy (5
ceMecTp)

Tembl 1 n 2 - XumMuueckan TEPMOAMHAMHUKA U XHMHYECKOEC pPaBHOBECHUE

1. ®ynkmuum mporecca W (GYHKIMHA COCTOSHUS. BHYTpeHHSISI dHEprus, TeioTa, padoTa,
3aKOHBI TEPMOJUHAMUKH.

2. Pabota pacmmpeHus WACATBLHOTO Ta3a B H30TEPMUYECKOM, HM300apHOM W H300apHO-

U30TEPMHUYECKOM Tpolieccax.

TemnnoTta MpoIeccoB Mpu MOCTOSTHHOM 00BhEME U TaBJICHUH.

ITepBelii 3akoH TepMoarHaMuKu. Pacder TennoBbix 3¢ dexToB. 3akoH ['ecca.

5. TemnoTel 00pa30BaHMs M TEIUIOTHI CrOpaHUs BemiecTB. VX ncmonp30BaHme I pacueToB
TEIUIOBBIX 3()(PEKTOB XUMUUYECKUX PEaKLUH.

6. OmnpeneneHne TEIIOEMKOCTH. VICTWHHAsT W CpEAHSAS TEIUIOEMKOCTh. 3aBUCHMOCTD
TETUIOEMKOCTH OT TeMIIepaTyphl (MHTEPIOISIIIMOHHBIE YPaBHEHHUS).

7. 3aBHCHMOCTB TEIUIOBOTO 3(pdeKkTa XMMUUECKUX peakluil OT TeMnepaTypsl. Y paBHEHHE
Kupxroda.

8. WuterpupoBanue ypaBHeHuss Kupxroga. CocraBieHue ypaBHEHUS Uil pacyeTra
TETUTOBOTO P PeKTa XUMUIECKON peakIuy IPH 3aJaHHOH TeMIepaType.

9. TepmoauHamMuyecku oOpaTUMble U HeoOpaTUMBble Ipoliecchl. PaboTa TepMoIMHAMHYECKH
00paTUMOro Tporecca.

10. DuTpomnus. MaTtemaTnueckue BbipaxkeHus |l 3akoHa TepMOAMHAMUKY I OOPAaTUMBIX U
HEoOpaTUMBIX MTPOLIECCOB.

11. i3MeHeHue SHTPONUHU B U30JIMPOBAHHON CUCTEME KaK KpUTEpHU HampaBJIeHHUs Mpolecca
¥ COCTOSTHUSI pAaBHOBECHS.

12. I3MeHeHue SHTPONUHU MPU HArpeBaHUM, PACIIMPEHUH, CMELIICHUN UIeaIbHbIX Ta30B IpU
(ba30BbIX Epexoaax.

»ow



13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

27.

28.

29.
30.
31.

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

38.
39.
40.
41.

42.
43.
44,

45.
46.

[Tocrynar [Tnanka. PacueTr abcomoTHOM SHTpONINH.

H3MeHeHne SHTpONUU B XUMHUYeCKUX peakuusax. CocTraBlieHHe ypaBHEHUs IS pacueTa
W3MEHEHUS SHTPOIIUU XUMHUUYECKON PEaKIMuU IIPU 3aIaHHOM TEMIIEpaTypeE.
MaxkcuMmanbHasi 1 MakCUMalibHas mose3Has pabora. TepMoanHaMUYecKue MOTEHIMAIIBI
KaK Mepa paboTOCTIOCOOHOCTH CHCTEMBI.

TepMoanHaMUYeCcKre MOTEHIIMABI KaK KPUTEPU HANpaBiIeHUs MPOIlecca U COCTOSHUS
PaBHOBECHS B 3aKPBITHIX CUCTEMaX.

Oueprusa ['enbmromnbpia (M30XOPHO-U30TEPMHUUECKUN MMOTeHIMAN) U sHeprus ['nb6ca
(1300apHO-M30TepMUUECKHil moTeHwan). CBOOOIHAS U CBSI3aHHAS YHEPTHSL.
3aBucumocTs 3Heprun ['md6ca oT TemnepaTypsl U AaBJICHUS.

VYpasuaenue ['enpmromnsiia-I'nooea.

3aBucuMocTh HHepruu ['nbbca OT cocraBa cuCTEeMbl. XHUMHUYECKUH MOTEHLHANT
KOMIIOHEHTa CUCTEMBI.

XUMUYECKUH MOTEHIIMAT HI€aIbHOTO U pealbHOro ra3oB. @yruTUBHOCTh, KOG GUIIUEHT
(YrUTUBHOCTH; AKTUBHOCTh, KO3(P(PUIMEHT AaKTUBHOCTU peaJbHOro Trasza. MeToabl
HaX0X/1eHUs Ko UIueHToB GYrUTUBHOCTH U aKTUBHOCTH.

BoiBoz ypaBHEHHUS "M30TEPMbl XUMUYECKON pEAKIM'".

TepMoanHaMUYeCKUE U MPAKTUYECKUE KOHCTAHThI paBHOBecHs. CBsI3b MEXKI1Yy HUMH.
PaBHOBecne B TeTEPOrCHHBIX XHMMHUYECKHX peakuusx. KOHCTaHTBI paBHOBECHS
TeTePOTreHHBIX PEAKIIHIA.

3aBUCUMOCTh KOHCTAHTBI PaBHOBECHS OT TeMIlEpaTypbl. BbIBOI M aHanmm3 ypaBHEHUS
n300apbl XUMUYECKOH peakiuu B qudpepeHnmnansaoi popme.

WurterpansHas Qopma ypaBHeHHs u300apbl XuMHU4eckod peakuuu. CocTaBieHHE
YpaBHEHHUS ISl pacueTa KOHCTAHThI PABHOBECHS XUMUYECKON PEaKIui OT TEMIIePaTyphl.
Tennoas Teopema HepHcTa U ciieicTBHS U3 Hee.

Tema 3 — a3zoBble paBHOBeCHSI H PACTBOPLI HE3JIEKTPOJINTOB

[IpaBuno ¢a3 I'ub6ca. Ilonstue "¢aza", "cocramnsiomee BemecTBa', "J4HCIIO
KOMIIOHEHTOB", ""TepMOJIMHAMUYECKUE CTENIEHU CBOOOIBI".

VYciioBre TepMOIMHAMUYECKOTO PABHOBECHS MEXTY (hazaMH.

BriBOog, aHaim3 u uHTErprpoBanue ypasHeHus Knaysuyca-Knaneipona.

JluarpaMmbl COCTOSIHHMSI OJJHOKOMITOHEHTHBIX cucTeM. X pa3bop ¢ momolipio npaBuia
¢a3 I'nb6ca.

WneanpHble N HEUAEAIbHBIE PACTBOPHI. 3aKOH Payis.

[TpenenbHO pa3daBiieHHBIE, aTepMalIbHbIE, PETYIISIPHBIE PACTBOPHI.

[TaprimaneHble MOJIbHBIE BETMUUHBL. Y paBHeHus [ n60ca-/rorema.

XUMHYECKUH MOTEHIIMAl KOMIIOHEHTAa B UJ€AIbHOM U HEUJECAJIbHOM pacTBOpax.
BbruncneHnss akTHUBHOCTH PACTBOPUTEIS 110 MOHMKEHUIO ABJICHUS I1apa HaJl paCTBOPOM
Bolunicnenne akTUBHOCTH pAcTBOPUTENS 1O MOHMXKEHUIO TEMIEpaTypbl 3aMep3aHus
pacTBopa.

Boruncnenue akTUBHOCTH PACTBOPUTENS IO OCMOTUYECKOMY JIaBJIEHUIO PacTBOPA.
KonnmurarusHble CBOWCTBA PACTBOPOB U UX NMPAKTUYECKOE UCIIOIb30BAHUE.
PactBOpUMOCTB ra30B B KUAKOCTU. 3aBUCHMOCTh PACTBOPUMOCTH OT TEMIEPATYPHI.
PacTBOpHMOCTD T'a30B B ’KHJIKOCTU. 3aBUCUMOCTh PAaCTBOPUMOCTH OT JAAaBJICHHS U JOOABKH
3NIEKTpoJnTa. Y paBHeHHEe CeyeHOoBa.

HeorpannueHHO pacTBOpUMBIE APYT B IpYTe KUAKOCTU. BbrunciaeHune 1aBieHus 1 cocTaBa
napa HaJ ujieanbHbIMU pacTBopamu. [lepBriii 3akoH [ ' n66ca-Konosanona.

Huarpammsl "oOmiee paBneHue-cocTaB", 'Temmeparypa KuIeHHS - cocTaB",'"cocTaB
pacTBopa -cocTaB napa' I UI€ATbHBIX PACTBOPOB.

®da3zoBas 1uarpaMMa paBHOBECHs XKUAKOCTH — nap. [IpaBuio peryara.

Bunel neperonku: uHTerpanbHas, tuddepenuansias, GppakuoHHas, peKTHPUKAIUS.
A3eoTponHble pacTBOpHI. J(narpaMmbl paBHOBECHS XKUAKOCTb — Map JUIsl a3€0TPOIHBIX
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pacTtBOpoB. PekTrdukaiius a3e0TpOMHBIX PACTBOPOB.

OrpaHvueHHasi B3aMMHasi PacTBOPUMOCTh JKUAKOCTEW. BriusHue Temmeparypbl Ha
pacTBOPUMOCTb.

JlaBneHue M COCTaB HACBIIIEHHOTO Iapa B CHUCTEMax C OIPAaHWYEHHOM B3aWMHOMU
pactBopuMocThio. lnarpammel "oOmiee naBieHHWe cocTaB', 'TemrepaTrypa KUICHUS -
coctaB", "cocTaB pacTBopa — cocTaB mapa" Jyisi CUCTEM C OIPAaHUYEHHOW B3aMMHOM
PacTBOPUMOCTBIO JKHIAKOCTEH.

JlaBneHue U cocTaB napa HaJl CMEChIO B3aUMHO-HEPACTBOPUMBIX KUAKOCTEH. [leperonka
C BOJISIHBIM I1apOM.

PacTBOpUMOCTB TBEpABIX BEIIECTB B KUAKOCTU. VeanbHas paCTBOPUMOCTh. Y paBHEHUE
[penepa.

JuarpaMMbl IJIaBKOCTH JIByXKOMIIOHEHTHBIX CHCTEM C IIOJIHOM PacTBOPUMOCTHIO B
JKUJIKOM U TIOJIHOM HEPaCTBOPUMOCTBHIO B TBEPAOM COCTOSIHUU. KpUBbIe OXJTaKICHUS.
JunarpaMMbl IJIAaBKOCTH JIByXKOMIIOHEHTHBIX CHCTEM C IIOJIHOM pPacTBOPUMOCTBIO B
JKUJIKOM U TBEPIOM COCTOSIHUU. BUJIBI TBEPIBIX PACTBOPOB.

JuarpaMMbl COCTOSIHUSL JIByXKOMIIOHEHTHBIX CHCTEM C IIOJHOM pPacTBOPUMOCTBIO B
YKUJIKOM M OTPaHUYE€HHON paCTBOPUMOCTBIO B TBEPIOM COCTOSIHUU. KpUBBIE OXJTaKICHHUS.
JmarpaMmbpl TJIaBKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM, OOpa3yrmoIIMX XUMHUYECKUE
COEIMHEHUS, IIaBALIMeCs 0€3 pa3IoKEHUs U C PA3JI0KEHHUEM.

JuarpaMMbl COCTOSIHUSL TPOMHBIX JKMJIKHUX CHUCTEM C OrpaHUYEHHOW B3aMMHOU
PacTBOPUMOCTBIO

Pacnipenenenne pacTBOPEHHOIO BeHIECTBA MEXAY JABYMS OKUAKUMH  (a3zamu.
OKCTparupoBaHHUe.

JuarpaMMbl I1aBKOCTU TPEXKOMIOHEHTHBIX CUCTEM.

Tema 4 - D1eKTPOXUMHUYECKHE CHCTEMBbI

KosnuratuBHble cBOMCTBAa pacTBOPOB AJIEKTPOIUTOB. M30TOHMYECKH U OCMOTHYECKHM
KO3 PHUIHIEHT.

CrpoeHre pacTBOPOB CHUJIBHBIX AJIEKTPOIUTOB. OCHOBBI 3JEKTPOCTATHUECKOW TEOpPHUU
pacTBOPOB CHIIBHBIX JJIEKTPOIUTOB Jlebast u XIOKKes.

VYpaBHeHue i pacyeTra CpeAHHUX HMOHHBIX Kod(pduuuentoB aktusHoctu (I, Il u Il
npubmkenus Teopuu Jlebast u Xrokkens).

PaBHOBecue B pacTBOpax 3JEKTPOJIUTOB. TepMOJMHAMHUYECKHE U MPaKTUUYECKHE
KOHCTaHTBI HOHHBIX PAaBHOBECHIA.

OJEKTPOXUMHUYECKUI MOTeHIMal. BO3HMKHOBEHHE CKayka MOTEHLMana U JBOHHOIO
AIIEKTPUYECKOTO CJI0S Ha TPAHUIIE pa3jiesa MeTallll — pacTBOP JIEKTPOJIUTA.

BonoponHas mkana 351eKTpOoJHbIX TOTEHIUAJIOB.

VpaBuenne HepHcra st paBHOBecHOro moTeHmuana. CTaHIAPTHBIN SIEKTPOIHBIN
HNOTEHIIHMA.

Onektpoast | poma. Ilpumepsl. DnexTpomHble peakiuu. PacyeT paBHOBECHBIX
MOTEHIINAJIOB.
Onektpoast |l poma. Ilpumepsl. OnekTpomnbie peakiuu. Pacder paBHOBECHBIX
MOTEHIINAJIOB.
OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIC 3JIEKTPOLL. [IpuMephbl. DJICKTPOIHBIC PEaKIUH.

Pacuer paBHOBECHBIX MOTEHIIUAJIOB.

HNonooOMeHHbIe 251eKTpoabl. CTEKISTHHBIN SJIEKTPOI.

KoHueHTpannonHele raipBannueckue sneMenTsl. Pacuer 9/1C

Xumudeckue rajibBanndeckue aymemenTsl. Pacuer 3/(C.

[anpBaHnMYeckue DJIEMEHTHI C TMepeHocoM U 0e3 mepeHoca. Vcmonbp3oBaHue
TraTbBaHUYECKUX DJJIEMEHTOB 0€3 TepeHoca sl AKCIEPUMEHTAIBHOTO OMpeIeIeHUs
CPEIHMX MOHHBIX aKTUBHOCTEH.

Hcnonp3oBanne CTaHAApTHBIX MOTEHIMAJIOB I ONPEACIICHUS  HaIlpaBIICHUS
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OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI.

Hcnonbs3oBaHne  CTaHAAPTHBIX NOTEHIMAIOB Ui ONPEACJICHHS  HallpaBJICHUs
AEKTPOXUMUYECKUX PEAKLIUM.

OmnpezencHre TEPMOIMHAMHYCCKUX MMAapaMETpOB XuMuueckux peakiuii (AH, AS, AG),
UAYIIMX B FaJIbBAHUYECKOM 3JIEMEHTE.

OnHOpa30BbIe XUMUYECKUE HCTOYHUKHU TOKA.

MHoropa3oBble XUMUYECKUE UCTOYHUKH TOKA (AKKYMYJISTOPBI).

VYnenbHas, MOJEKYJISpHAsT U HKBUBAJICHTHAsA NPOBOAUMOCTb. CBA3b 3IEKTPUUYECKOU
IIPOBOAMMOCTH C MOABMKHOCTSIMU HOHOB.

3aBUCHMOCTD 3JIEKTPUUYECKOW MPOBOJUMOCTH OT TEMIIEPATYPhl, IPUPOABI JIEKTPOIUTA U
pacTBOPUTEIIS.

3aBUCUMOCTbH YAETBHOM AIIEKTPOIPOBOIHOCTH OT KOHLIEHTPALIUHU JIJ1s1 ¢1a00T0 U CUIILHOTO
JIEKTPOJINTOB.

3aBUCUMOCTb SKBUBAJICHTHOM MPOBOJUMOCTH CHJIBHBIX 3JIEKTPOJIUTOB OT KOHLIEHTPALIUU.
OcnoBubIe no0keHus Teopun Jlebas-Xrokkens-Onzarepa.

IIpakTHueckoe UCIOIb30BAHUE U3MEPEHUH JIEKTPUUYECKON TPOBOIUMOCTH.

Uucna nepeHoca, X MCHOJb30BAHUE JUISl ONPEAENICHUs 3JIEKTPUUECKON MPOBOAMMOCTH
OT/IEJIbHBIX HOHOB.

Tema 5 — MeToabl U3yyeHHsi CTPOEHHUS] MOJIEKYJI, OCHOBAHHbIE HA JJIEKTPUYECKHX
CBOMCTBaX

.Honapmaum{ IMOJIAAPHBIX U HEMMOJIAPHBIX MOJICKYJI B IOCTOAHHOM U ICPEMCHHOM
ANEKTPUUYECKUX MOsIX. Pedpakius.

Ypaeaenus [le6as, Kinaysuyca Mocortu u Jloperi-JlopenTia.

Ornpenenenne QUIOIBHOTO MOMEHTA U MOISIPU3EMOCTH MOJIEKYJI.

Hcnionb3oBaHMe 3JIEKTPUIECKUX CBOMCTB MOJIEKYJI JUIsl ONIPECIICHHS] MOJIEKYJI M COCTaBa
pacTBopa.

Tema 6 — OnTHYeckne MeTOAbI H3yYeHHUSI CTPOCHHS BelleCTBA

OO11ast XapaKTepUCTHKA MOJIEKYJIIPHBIX CIIEKTPOB.

Bpamarensabsie  cnektpel. OmpeneneHne MOMEHTa HWHEPIUH ¥ PaBHOBECHOTO
MEXBSIAEPHOI0 PACCTOSHUS NSl IBYXBAJICHTHBIX U JIMHEHHBIX MHOIOQTOMHBIX MOJIEKYIT
U3 CIIEKTPAIBbHBIX TaHHBIX.

OHeprust KoJjeOaTeNbHOr0 JBM)KEHUS JBYXaTOMHOM MOJIEKYJIBl B MPUOIMKEHUH
rapMOHMYECKOTO U AaHTAPMOHUYECKOTO OCIIILIATOPA.

Omnpenenenne COOCTBEHHOW dYacToThl W Ko3((duimeHTa aHrapMOHMYHOCTH U3
KOJIe0ATEeTBHOTO CIEKTPA MOTJIOMICHHS.

OmnpeneneHne HEPTUU CBS3H U3 KOJI€0ATEIbHOIO CIIEKTPa MOTJIOIIEHUS.

Ywucno v TUIBI HOPMAITBHBIX KOJIEOaHU MHOTOATOMHBIX MOJIEKYIN. XapaKTepHUCTUIECKHE
YaCTOTHI.

BpamarensHo-KoebaTenbHbIe CIIEKTPBI TOTJIOMIEHHS IBYXaTOMHBIX MoJiekyn P-, R- u Q-
BETBH, UX ITPOUCXOXKICHHUE.

DneKTpoHHO-KoJe0aTenbHO-BpamaTenbHubie crekTpol. [Ipunnun @panka-Konnona.
OmnpeneneHne SHEPrUM JUCCOLMALMU M3 3AJIEKTPOHHO-KOJIE0aTeIbHO-BpPAIaTEIbHbBIX
CIIEKTPOB.

CriekTpbl KOMOMHAITMOHHOTO paccestHus, conocraienue ux ¢ UK-cnexrpamu.

Tema 5 - XumMnueckass KHHETHKA U KAaTaJIn3

CKOpOCTB peakuun I TOMOT'€HHOH H FCTepOFCHHOf/'I pCaKkIuu. Kunernueckoe



ypaBHEeHHE. MOJIEKYJIIPHOCTD U MOPSA0K TOMOT€HHON peakiuu. CTaauiiHOEe NpOTEKaHuE
peaKkIui.

98. Kunernueckas KpuBasi. MeTO/IbI ONIpeICIICHUS TTOPSIKA PEaKIUH.

99. Peaktiuu 1, 2 w 3 mopsaka. BelpakeHue I8 KOHCTaHTBI CKOPOCTH M TIEpHOJIA
HOJIyTIpEBpAILEHUSI.

100. CnoxHble peakiuu: IBYXCTOPOHHKE (0OpaTUMbIC) U Mapajijie/IbHbIC.

101. CrnoxxHbIe peakuuu: MOCIeA0BaTEIbHbIC H CONPSHKEHHBIE.

102. Metonq KBa3HCTAlMOHAPHBIX KOHIEHTpanuil. MexaHu3M MOHOMOJEKYJISIPHBIX
peaKuuu.

103. 3aBHCHMMOCTH CKOPOCTM TOMOTE€HHOH XUMHUYECKOW pEaKIUH OT TeMIIepaTypshl.
VYpaBHenue Appenuyca.

104. Craguu rereporennoro mnpoiecca. Jnddys3us B razax, )KUAKOCTIX U TBEPIbIX Teax. |
u 2 3akoHbl Ouka.

105. BnmsHue TemmnepaTyphl Ha FeTEPOreHHBIN MPOIIECC.

106. BnusHHe MepeMemrBaHusI Ha PEXKUM FeTEPOreHHOTO Mpolecca.

107. Teopuss axkTuBHBIX coyaapeHuii. (OCHOBHBIE JIONMYIICHHS. Beipaxkenue s
NPEIPKCIIOHEHIINAIBHOTO MHOYKHUTENS B ypaBHEeHUH Appenunyca. Ctepudeckuii hakTop.

108. IlonsTue akTUBHPOBAHHOT'O KOMIUIEKCA. BhipakeHre KOHCTAaHTBI CKOPOCTH 110 METOTY
NEPEXOAHOTO COCTOSHHUSL.

109. ComnocraBneHue ypaBHEHHI TEOpUH aKTUBHBIX COYAAPEHUN M TEOPUU MEPEXOJIHOTO
cocrosanus. Henocratku teopuil.

110. BnaumsHume pacTBOpUTENsS Ha CKOPOCTh peakuuid B  pactBopax. [omo- u
reTepPOTMTUIECKUE PEAKIINH.

111. TereponuThueckue peakiuu. BrusHue WOHHOM CHUJBI pacTBOpa M 3apsAI0B
pearupyoIux YacTUI] Ha CKOPOCTh MpoIiecca.

112. TlepBu4HBIN U BTOPUYHBIN CoJieBbIe A((DEKTHI.

113. OcoGeHHOCTH IIETHBIX peakuuii. BozHuKHOBEeHNE, pa3BuTHE U 0OpHIB 1eneil. TermoBoi
U IIEMTHON MEXaHU3MbI BOCIITIAMEHEHHS.

114. OcoGenHoctu npoTeKaHusi GOTOXMMHUUYECKUX peakuuil. BrlpaxkeHue ajii KOHCTaHTbI
cKopocTu GoToxumuueckor peakuuu. [Ipumepsl GOTOXUMHUECKUX PEeaKLUi.

115. OO6mue cBoiicTBa KaTalu3aTopoB. |'OMOreHHBI U TeTeporeHHbId KaTanus. BiausHue
KaTaJIn3aTOpOB Ha NPEASKCIIOHEHIIMAIBHBIH MHOXHTEIb W HHEPIUI0 aKTHUBAllMd B
ypaBHEHUU AppeHuyca.

116. T'omorenHslii katanau3. KucioTHO-OCHOBHOM KaTalus.

117. Anpcopbumsi u rereporeHHbI karanus. M3orepma u wm3obapa ancop6ruu. Craauu
reTepOreHHOro Karauansa U BIUsSHUE TeMIepaTypbl. Teopur reTeporeHHoro KaTajiunsa.
118. Kunernka (QepMEHTaTUBHBIX peaKIWid, KaTadu3 ¥ KHHETHKA peaKkIuii ¢

UMMOOMIIN30BaHHBIMU (hepMEHTaMU

119. KwuneTrnka 3JIeKTPOXUMHUYECKUX PEAKIINH.

120. TlonspusauMoHHbIE KpHBblEe. BBIBOA ypaBHEHUS MOJSPU3ALMOHHOW  KpPUBOM.
IlepenanpsxkeHue.

121. KounenrpaunonHas noispuzanus. [lonsporpadus.

122. Dnexrpoxumudeckas Koppo3us. CIiocoObI 3alUTHI.

3.3. TeMBbI KOHTPOJIBHBIX PadoT

3.3.1 KonTpoJbHasi pa6oTa Mo TEPMOANHAMUKH:

JI1st XuMU4eCcKoi peakiuu aA +bB = cC + dD, npotekaroiieii mpu TeMIieparype
T u npanenunm P, omnpenenuTh cocTaB paBHOBECHOM CMeCH (BBIXOJ NPOAYKTOB) U
POaHAJIM3UPOBATh BIMSIHUE TEMIIEPATYPhl U JIaBJICHUS Ha BBIXOJI IPOJYKTOB.

3.3.2 KonTpoJbHas padoTa mo onTH4ecCKUM MeTOAaM U3y4eHHs CTPOeHHs BellecTBa:

e lcnonb3ys 3Ha4YeHHs BOJIHOBBIX YHCEN JIBYX COCEAHHMX INHMKOB BO BpAIlaTEIbHOM



CHEeKTpE TOTJIOMICHUSI JIBYXaTOMHOW MOJIEKYJNIbI, OIPENEIUTh MEXbIICpHOE
paccTosiHue.

e llcnonb3ys BOJHOBBIE YMCIIA HAOIIOJAEMbIX TMKOB (OCHOBHOM TOH, NIEPBBIN U BTOPOMH
00epTOHbI) B KOJEOATEIBHOM CIEKTpe JIByXaTOMHOM MOJEKYJbl, ONpPEIEeIUTh
COOCTBEHHYIO  4acTOTy KojeOaHMI aTOMOB B  MoJjekyie, Kodhduuumenrt
QHrapMOHMYHOCTH U SHEPTUI0 AUCCOLUALIUHN MOJIEKYJIBI.

3.3.3 KonTpoJibHasi paboTa N0 KHHETUKU:

Hcnonb3ys 1aHHbIE IO TEKYIIEeH KOHIETPaIllMi HCXOJHbIX BEILIECTB XMMUYECKOH peakluy,

paccuuTaThb KOHCTAHTY CKOPOCTH JIaHHOM peaklUuu, Mepuoj MOIYIpEBpalIeHUS U
KOHIIEHTPALIMIO MCXOJHOIO BEILIECTBA B KOHKPETHBIH MOMEHT BPEMEHHU.

4. MeToan4yeckne MaTtepuaJjbl 1Jisl oNpeaeseHUs NMPOUeIyp OUEeHUBAHHWSI 3HAHMH,
YMeHHI, HaBBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPU3YIOIIMX ITAMNbI
(popMupoBanus KoMNeTEeHIIH.

[IpomexxyTrounast arTecTanus MO JUCHMIUIMHE TPOBOAUTCS B COOTBETCTBHH C
tpeboBanusimu CTII

CTO CITIoI'TU(TY) 016-2015. KC YKB/I. ITopsimok mpoBeIeHUS 3a4€TOB U YK3aMCHOB.



