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1. Hepeqeﬂb IJIAHUPYEMBIX PE3YJIbTATOB oﬁyqe}mﬂ Mo JUCHUIIJINHE, COOTHECCHHBIX C IVNIAHUPYEMBIMHU pE3yJbTaTaMHU OCBOCHUSA

o0pa3oBaTe/IbHOI IPOrPaMMBI.

B pe3ynbpraTe 115 ocBoeHust 00pa3oBaTeNbHON MPOrpaMMbl OakajiaBpuaTa 00y4aromuics JOKEH OBIAJETh CIEAYIOLIUMH Pe3ylbTaTaMu

06yqu1/1;1 M0 AUCHUIINHC:

Ko n naumeHoBanue
KOMIIETEHIIUU

KOI[ 1 HAMMCHOBAHUC MHUKATOpA
JOCTHXXCHUSA KOMIICTCHIITUHN

[Tnanupyembie pe3yabTaThl 00ydeHUs
(eckpunTOophl)

OIIK-1

CriocobGen pemiate 3a1auu
MpodecCHOHAIEHON e TENHHOCTH,
[MPUMEHSISI METO Bl MOJICTTUPOBAHHS,
MaTeMaTHYECKOTO aHaIIN3a,
ECTECTBEHHOHAYYHBIC U
pOIIEeMHKEHEPHBIE 3HAHUS

OIIK-1.5

3HaHue (QyHIaMEHTaIbHbBIX (PU3HKO-
XMMHUYECKUX 3aKOHOB, TEPMOJIUHAMUKU U
KMHETUKH XUMUYECKUX peaKlnid,
MIPEBPALIEHUI U CBOMCTB BELIECTB..

3HaTh:

- OCHOBHBIE TIOHSITHSI, 3aKOHBI U 3aKOHOMEPHOCTH
GU3NIECKOi XMMHH, TEPMOJMHAMUYECKHE U KHHETHUECKUE
napaMeTpsI MPOIECCOB U (PUZNKO-XUMHUECKUE
xapakrepuctuku Bemects (3H-1);

- OCHOBHBIE IKCIIEPHMEHTAIbHBIC METO/IbI H3Y9IEHUS
(bu3HKO-XUMHUYECKUX CBOUCTB BeriecTs (3H-2);

- METOJIMKH JTA0OPATOPHBIX pabOT, U3T0KEHHBIX B
1abopaTopHOM (PHU3HKO-XUMHUYecKoM mpaktukyme (3H-3)

Ymers:

- OTIPE/ICIISITh U KITACCU(PHUIIMPOBATH M OOBSICHIATH OCHOBHBIC
(U3UKO-XMMHUYECKHE MTPOIIECChI, TPOTCKAIOIIUE B
OKpYIKaroIIel cpejie IJisl pelIeHus 3a1a4
npodeccronanpHoi aestensHoct (Y-1);

- IPUMEHSTh SKCIIEPUMEHTAILHBIC METO bl U3YUCHHSI
(GHU3MKO-XUMHUYECKUX CBOUCTB BetiecTs (Y-2);

- BBITIOJIHAThH CTaHIAPTHBIE OTICPAIIMH TTPU BBITOJHCHUN
71a00paTOPHBIX PAOOT MO HU3UUECKON XUMHUU 110 U3YyICHUIO
CBOWICTB BEIIIECTB M MATEPUAIIOB C COOJIIOJICHUEM TEXHUKU
6e3onacHoctH (Y-3).

Baagern:




Ko n naumeHoBanue
KOMIIETEHIIUU

KOI[ 1 HAMMCHOBAHUC MHIUKATOpPA
JOCTHXXCHUA KOMIICTCHIIHN

[TnanupyeMble pe3ynbTaThl 00yICHUS
(eckpunTOpHI)

- METOJJaMH BBISIBIICHUS U KJacCU(UKAIUs PU3HKO-
XHUMHYECKHX TPOIIECCOB, MPOTEKAIOLINX B OKPYKAIOIIEH
cpezie Ui pelIeHus 3aa4 NpoheccuoHanbHON
nestenpHocTH (H-1).

- OKCIIEPUMEHTAJIBLHBIMI METOJITAMH OTIPE/ICICHUS (PHU3UKO-
XUMUYECKHX cBOMCTB BemecTs (H-2),

- HaBBIKAMH OIIEHKHU TIOTPEIIHOCTH OTPEENIeMBIX (PH3HKO-
xumuueckux peanunH (H-3).




2. MecTo IUCHHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOH POrPaMMBbl.

JlucumiinHa OTHOCUTCS K 00s13aTenbHoM yacTu broka 1 «Jlucuurmmnaeny 00pa3oBaTenbHON

nporpammbl 0akanaBpuara (b1.0.9) M3yuaercst B 04HOM opme 00ydeHUsT — Ha TPEThEM Kypce, B
MSATOM H IIIECTOM CeMeCTpax.

B meroanmyeckoM IUlaHe NUCLUIUIMHA OMUPACTCA HA 3HAHUSA, MOJYYEHHBIE CTYyACHTaMHU
paHee TpU H3YYCHHH HEOPTraHWYECKOH, OPraHW4ecKOW XHWMHH, MATCMATUKH W (DU3HKH.
[Tosmydyennsie B mponecce M3y4eHHs AUCUUILUIMHBL «DHU3nWUecKass XUMHUS 3HAHHS, YMEHUS U
HaBBIKM MOTYT OBITh HCIIOJB30BaHbl [lonydeHHbIE B TMpollecce W3YUYECHHs AUCITUIUIMHBI
«Duznyeckas XUMHUS» 3HAHUS, YMEHHs, HABBIKK MOTYT OBITh HCIIOJH30BaHBI B HAy4YHO-

HCCIIEIOBATENIbCKON paboTe crennaIiucTa U MpH BBIOJHEHUU BBIMYCKHOM KBaIU(pUKAMOHHON
paboTHI.

3. O0beM IUCHMILJIUHDI.

Bug yaeOHoOii pabOTEI Beero,

¥ p 3E/akamem. 4yacoB

OO0mas TPYI0eMKOCTb THCIIHIIJIHHBI 10/ 360

(3a4eTHBIX eAMHULY aKaJeMUYECKUX YacOB)

KonTakTHasi pa6oTa ¢ nmpenogaBaTejiem: 220
3aHATHA JIEKIIMOHHOT'O THUIIA 68
3aHATHUS CEMHHAPCKOTO THIIA, B T.4. 136

CEMUHAPBI, MPAKTHYECCKUE 3aHATUS 68
nabopaTopHbIe PaOOTHI 68

kypcoBoe npoektupoanue (KP umu KIT) -

KCP 16

Jpyrye BUbl KOHTAKTHOM paboThI -

CamocrosiTesibHasi padoTa 113
®opma Tekyuiero koutpoJas (Kp, pepepar, PI'P, acce) Kp, unaus.3aganus
®opma npomexyTouHoii arrecranuu (KP, KII, 3auer , sx3amen) 1 3ayver,

1 s3x3amen/27




4. Conep:xkanue QM CUUIIIHHBI.

4.1. Pa3aesnl TUCHUILINHELI M BUABI 3aHATHI.
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1 Xumuueckast 8 8 8 12 OIIK-1 | OIIK-1.5
TEPMOINHAMHKA
2 XUMHUYECKOE PABHOBECHE 4 4 12 OIIK-1 | OIIK-1.5
3 daz3oBbIe paBHOBECHS U 12 12 16 20 OIIK-1 | OIIK-1.5
pacTBOPBI
HEDJICKTPOJIUTOB
4 DNEeKTPOXUMHUYECKHE 12 12 16 15 OIIK-1 | OIIK-1.5
CHCTEMBI
5 MeTo b1 U3y4YeHUs 4 4 8 12 OIIK-1 | OIIK-1.5
CTPOCHUS MOJICKYI,
OCHOBAHHBIE Ha
MEKTPUICCKUX
CBOIICTBaxX
6 OnTHYeCcKue METOIbI 14 14 4 20 OIIK-1 | OIIK-1.5
W3YYCHHUS CTPOCHUS
BEIECTBA
7 Xumuueckas KUHETUKA U 14 14 16 22 OIIK-1 | OIIK-1.5
KaTallns




4.2. 3aHATHA JeKINOHHOI0 THIIA

Ne O0beM,
HaumenoBanue Tembl NunoBannoHHas
paszena akaf.
U KPaTKOE€ COACpPKaHUE 3aHATHUS dbopma
JTUCIUTUTUHBI qachl

1 XuMHU4ecKasi TEpMOIMHAMHKA 8 |rpamuimonHas
I, 11 u 11l Hayana TepMOAMHAMUKA U UX TPUMECHEHHE JICKITHS,

K XUMHUYECKUM Tpo1ieccaM. TepMoxXumus. JIEKIIUSI-
TepmoMHaMUYECKUE TTOTCHIIHAIIBIL. BHU3yaJU3aIHs

2 XUMHYECKOE paBHOBECHE. 4 |TpaguuMoHHAs
Koncrantsl paBHOBecHsi. YpaBHEHHS H30TEPMBI M JIEKIIHS,
n300aphI peaKIuu. Brruucnenue cocTaBa TIEKIIUSI-
paBHOBECHOW cMmecu. BbIOop onTUManbHBIX YCIOBHM BU3yaJIM3aLus
MPOBECHUS XUM. PEAKITUH.

3 ®da30BbIC PABHOBECHS U PACTBOPHI HEJICKTPOIUTOB 12 |TpamurmoHHast
dazoBple  paBHOBECHS] B  OJHO-, [JIBYX- H JIEKIIHS,
TPEXKOMIOHEHTHBIX cucTemax. [IpaBuino ¢a3 ['mb6ca JIEKIIHSI-

. YpaBuenus Knaneiipona-Knaysuyca. neanbasie u BU3yaJIN3ALUS
HEWJleanbHble pacTBOpbl. 3akoHbl Payns u I'eHpwm.

JnarpaMmbl «COCTaB-CBOVCTBOY. Pa3znenenne

pacTBOpPOB. DKCTParupOBAHUE.

4 DIEKTPOXUMHUYCCKUE CUCTEMBI 12 |TpagunvioHHas
CtpoeHue U CBOWCTBAa pacTBOPOB DJIEKTPOJUTOB. JIEKIUA,
PaBHOBecus B pacTBopax ANEKTPOJIUTOB. JEKLHsI-
TepmonnHaMyKa  rajabBaHUYECKUX  DIIEMEHTOB. BHU3yaJIu3aLMs
[Torenumomerpus. DneKkTpuyecKkass MNPOBOJIUMOCTD
PacTBOPOB JIEKTPOJIUTOB

5 Metoapl U3ydeHHsI CTPOCHHS MOJICKYN, OCHOBaHHbIE| 4  |TpaJuiMOHHAs
HAa DJIEKTPUYECKUX CBOMCTBAaX JEKLIHS,

JEKLHUsI-

BU3YyaJIN3aluA




No
paznena
JACLHUILINHEI

HaunmenoBanue TeMbl
U KpPaTKO€ COJEpPKAHUE 3aHATHS

O0beM,
aKaj.
Yacel

MuBoBannonHas
dbopma

6

OnTuyeckue MeToAbl MU3Yy4EHMsI CTPOCHMSI BELLECTBA
OnTruyeckue U PeHTI€HOBCKUE METOJIbI HAXOXKICHUS
MOJICKYJSIPHBIX KOHCTAaHT M HMCIOJIb30BaHUE UX IS
pacdera TEPMOJAMHAMUYECKUX (DYHKIUH HICATBHBIX
razoB CTaTUCTUYECKUM METOI0M OO6mas
XapaKTepUCTUKa MOJIEKYJISIPHBIX CIIEKTPOB.
Hcnonb3oBanue 3akona Jlambepra-byrepa-bepa npu
M3Y4YEHUHU CIIEKTPOB.

DHeprusi BpalleHUs JBYXaTOMHOM MOJIEKYJbl B
NpUOMMKEHUH ~ JKECTKOTO  poTaTopa  DHeprus
K0JIe0aTeNbHOIO IBUKEHHS JBYXaTOMHOM MOJIEKYJIbI
B MIPUOIIKEHUN rapMOHUYECKOTO u
AHTapMOHMYECKOTO ocuuuisitopa.Yucio u  TUIBI
HOPMaJIbHBIX KOJIEOAHUI MHOTOAQTOMHBIX MOJIEKYII.
.DJIEKTPOHHO-KO0JIe0aTeIbHO-BpallaTeIbHbIE
criektpsl. [Ipuniun @panka-Kongona. Jluccormanus.
Onpenenenve -HHEPruuM XMMHUYECKOM CBSI3U MO
MOJIEKYJISIPHBIM CIIEKTpaM.

CriexTpbl KOMOWHAIIMOHHOTO paccesiHus,
comnocrapyienue ux ¢ MK-cnekrpamu.
Craructuueckass cymma MO COCTOSHUAM. Pacuer
TEPMOJUHAMHYECKUX (QYHKUUH U  TEMIOEMKOCTH
HJI€aNbHBIX Ta30B CTATUCTUYECKUM METOJIOM.

14

TpaJuLIMOHHAS
JICKITUS,
JICKIUS-
BU3YyaJIN3ALUS

XuMuYecKkasi KHHETUKA U KaTalu3
denomenosiornueckas  (dhopmanbHas)  KHHETHKA.
3aBUCHUMOCTh CKOPOCTH pEaKIUU OT TEeMIepaTyphl.
Teopun 31€eMEHTApHOTO aKTa XUMHUYECKOW PEaKIIUU.
Kunernka nenHbix U (OTOXMMHYECKUX PEAKLIUM.
Kuneruka peakuuii B  pactBopax. KuHeTHka
reTepOreHHBIX MIPOILIECCOB. Kuneruka
ANEKTPOXUMHUYECKHUX MpolieccoB. Kopposus.

14

TpaaUIIHOHHAS
JIEKLIMS,
JICKLIMS-
BHU3yaJu3aIHs




4.3. 3aHsATHA CEMHMHAPCKOIO THIIA.

4.3.1. CeMuHapbl, NPpaKTHYeCKHE 3aHATHSA.

O0BeM,
HaumeHnoBanue Tembl
akaa. |MaHOBanmoHHas Gopma
U KpaTKOE COACpPKaHUE 3aHATHUS qackl
[IpuMeHnenne nepBoro Havyajia TEPMOJAMHAMUKHU JIJIsT pacuera 3aHATHE—KOH(DEpEHIIHA,
TETTIOBbIX A(()EKTOB XUMHUYECKUX peakmuil. 3akoH ['ecca u 4 aKTUBU3ALUS
cienctBus u3 Hero. 3akoH Kupxrodda. TBOPUYECKOM
JIeSITeTbHOCTH,
periiaMeHTHpPOBaHHAS
JTUCKYCCHS
[Ipumenenne  BTOpOro  Havyajia TEPMOJAWHAMHKHA K 3aHATHE—KOH(DEPEHITNA,
XUMHUYECKUM TporieccaMm. DHTpomus. TepMoaIuHaMUYECKHe 4 AKTUBU3AIIHS
TIOTEHINATIBI. TBOPUYECKOM
JIeSTeTbHOCTH,
periiaMeHTHpPOBaHHAS
JTUCKYCCHS
TepMoauHamMuueckue M NPAKTUYECKUE  KOHCTAHTBI 3aHATHE —
paBHOBECHS W WX NPHUMEHEHHE JUIsl pacdeTa TIyOUHBI H 2 KOH(epeHus,
CTETNIEHH  MpEBpAIlEHUs, PABHOBECHOIO  BbIXOJa U AKTUBU3AIHS
PaBHOBECHOT'O COCTaBa XUMHUYECKOU peaKkuu TBOPUYECKOM
JeSITeNIbHOCTH,
periaMmeHTHpOBaHHAs
KontponbHas padoTa 2
Hcnons3zoBanue ypaBuenus Kiaysmyca-Knaneiipona aiis 3aHATHE— KOH(DepeHus,
pacuera TemrepaTypbl KUIIEHUS U TEIUIOTH UCIIApEHUs 4 AKTUBU3AIS
BEIECTBA TBOPUYECKOM
JeSITeNIbHOCTH,
periamMeHTHpOBaHHAs
JUCKYCCHSI
AHanu3 auarpaMm paBHOBECHSI KUIKOCTb <> Map U 3aHATHE —
KPUCTAILIIBI «>KUIKOCTh 6 KoH(pepeHIus,
AKTUBU3AIHS
TBOPYECKOMN
JIeSITEIbHOCTH,
periiaMeHTHPOBAHHAS
nucwvecua
TeopeTnueckuii KOJITOKBUYM 2




O0BeM,
HaumeHnoBaHue Tembl
akaa. |MuHOBanmoHHas Gopma
U KPaTKOE COACPKAHUE 3aHITH 4acH!
lanpBaHMuecKue 3MeMeHThl. PacdeT moTeHuanos 3aHATHE— KOH(DEpCHIIHS,
aekTpo10B. Beruucnenne 3/1C u ralbBaHUYECKUX 6 aKTUBU3ALUS
a5IeMeHTOB. TepMoIMHAMUKa TaTbBAHUICCKUX JIEMEHTOB TBOPUYECKOH
JIESTSIILHOCTH,
periaMeHTHpOBaHHAS
JTUCKYCCHSI
DneKTpruyecKas MpoBOIUMOCTh PACTBOPOB 6 3aHATHE— KOH(DepeHus,
AJIEKTPOJIUTOB OT KOHIIEHTpaIuu. PacueT crernenu u AKTUBH3AITUS
KOHCTaHTHI Auccoruanyu, pH pactBopa ciiaboro TBOPUYECKOH
AJIEKTPOJIUTA TIO AIEKTPUICCKON MTPOBOTUMOCTH. JIESTEIILHOCTH,
periaMeHTHpOBaHHAS
JTIUCKYCCHSI
MeTo 16l OTIpeIeIICHUS TIOPSIKA U KOHCTAHTBI CKOPOCTH 12 |3aHATHE— KOH(DEPEHIIHS,
XHUMHYECKOH peakiuu. BeraucieHne SHepruy akTUBAITUHN 1 AKTUBH3AITUS
TEMITEPaTYPHOTO KOAPPHUITUCHTA XUMUIESCKON PEaKIINH. TBOPUYECKOH
JIESTEIILHOCTH,
periiaMeHTHPOBaHHAS
JTIUCKYCCHSI
KontponsHas padora. 2
Hcnonb3zoBanue ypaBHenuil Knaysnyca-MocoTtTy, 4 3aHATHE— KOH(DepeHus,
Jebast, Jlopentn-Jlopenma s pacuera MOJISIpPHON AKTUBU3ALMS
pedpakiuy U TUNOJBHBIX MOMEHTOB BEILIECTBA TBOPUYECKOM
JeSITeNIbHOCTH,
periaMeHTHpOBaHHAs
JUCKYCCHSI
Omnpenenenre MOJIEKYJISIPHBIX KOHCTAHT U SHEPTHH CBSI3U 12 |3ansTHe— KOH(pepeHuus,
IO CTIEKTPaIbHBIM JAHHBIM AKTUBU3AIHS
Pacyer TerioeMKoCcTUHACATIBLHOTO ra3a METOI0M TBOPUYECKOM
CTaTHUCTUYECKOM TepMOIUHAMUKU JeSITeNIbHOCTH,
peraamMeHTHpOBaHHAsS
JUCKYCCHSI
KontponbHas paboTa 2
4.3.2. JlabopaTopHbIe 3aHATHS.
Ne
HaumenoBaHnue TeMbl O6mbeM,
paznena [Tpumeuanue
U KpaTKoe Co/Iep KaHue 3aHATHUS akKajl. 4yachl
JUCIUTLTAHBI
1 Berynurenshas 6ecena. Texauka 4 METO  MAalbIX
0€30MacHOCTH. rpyImn
Omnpenenenre TEIIOTHl PACTBOPEHHUSI CONH (WITH
TEIUIOBOTO P PeKTa XUMUYECKOUN peaKiinn)
1 Omnpenenenre TEII0EMKOCTH KUAKOCTH 4 METO/1 MaJIbIX
CDVIII




No

HaunmMmenoBanne TeMbl O0beM,
paszaena IIpumeyanue
U KPaTKOE COACPKAHUE 3aHITHS aKaj. 4achl
JTUCIUTUTAHBI

3 Omnpenenenre MOJISIPHOM MacChl BEIECTBA 4 METO/T MaJIbIX
METOJIOM KPHOMETPUHN TPYIIIT

3. HccnemoBanue 3aBUCUMOCTH JABJICHUS METO/T MaJIBIX
HACBIIIIEHHOTO Mapa BEIIECTBA OT TEMIICPATYPHI. 4 TPYIIIT
OmnpenerneHrne MOJISIPHOU TETUIOTHI UCTIAPEHUS

3. [TocTpoenue muarpamMmsl MIABKOCTH 2-X METO,T MaJIBIX
KOMITOHCHTHOH CHCTEMBI 110 KCTICPUMEHTAITBHBIM 4 TPYIIIT
JTAHHBIM

3. [TocTpoenHue muarpaMmsl «GKAIKOCTh — Map» 2-X 4 METO,T MaJIBIX
KOMITOHCHTHOH CHCTEMBI 110 KCTICPUMEHTAITBHBIM TPYIIIT
JTAHHBIM

4, H3mepenne snexkTpoaHbix noteHuaioB u 31C 8 METO]] MaJIBIX
raJIbBAHHYECKUX JICMEHTOB WM onpesiesienrne pH TPYIIIT
PacTBOPOB, CTEIIEHU M KOHCTAHTHI THIPOJIN3a COJTN
METOJIOM TIOTEHITHOMETPHH.

[ToTeHIMOMETpHYECKOE TUTPOBAHNE

4. OmnpeerieHne Yrcen epeHoca HOHOB B METO,T MaJIBIX
pacTBOpax 3MEKTPOJIUTOB 4 rpyII

4, H3ydeHue 3aBUCUMOCTH AJIEKTPUUECKON METO]1 MAJIbIX
MIPOBOJMMOCTHU PACTBOPOB CHIIBHBIX MJIH CIIA0BIX 4 rpyII
ANEKTPOJIUTOB OT KOHIIEHTPAIMH.

Konaykromerpuueckoe TUTpOBaHHE

7. Omnpenenenre KOHCTAHTBI CKOPOCTU PEAKIIUU METO/1 MaJIbIX
IIEPBOrO MopsAIKa (Hampumep, TUAPOIU3a caxaposbl 4 rpyII
(mHBepcHUU caxapa))

7. Omnpenenenre KOHCTAHTBI CKOPOCTU PEAKIIUU 4 METO/1 MaJIbIX
BTOPOTO MOpsiAKa (HalpuMep, HOTUPOBaHUS rpyII
alleTOHa ¥ OMBUICHUS dPHUpa B KUCIION cpelie)

7. Omnpenenenre KUHETUYECKUX MTapaMeTPOB 4 METO/1 MaJIbIX
ANEKTPOXUMHUYECKON peakiuu (Harnpumep, peakiuu rpyIII
BOCCTAHOBJICHHS BOJIOPO/Ia HA Pa3IUYHBIX
MeTajuIax)

7. Omnpenenenre CKOPOCTH KOPPO3UU METOJIOM 4 METO/1 MaJIbIX
MOJIAPU3AIMOHHBIX KPUBBIX TpyIII

5. Omnpenenenre cocTaBa pacTBOpa Mo yAeIbHON 4 METOJ  MaJbIX
pedpakuuu TpyIII
WIH
OmnpeneneHne CTpyKTYpHOU (popMysIbl MOJIEKYITbI
0 MOJISIPHOU pedpakiuu

5. Omnpenenenre JUMOILHOTO MOMEHTA MOJIEKYJIbI B 4 METOJ  MaJbIX

KHUAKOM COCTOSAHUN

rpymnmn




Ne HanmenoBanue TeMbl O0beM,
paszaena IIpumeyanue
[ — U KpaTKO€ COJEpKaHUE 3aHITH aKajl. yachl
6. Onpenenenue JMHbI cBsi3u B MoJiekyie u3 UK- 4 METOJ  MaJblX
CIIEKTpa rpynmn
4.4. CamocTosiTe/IbHAsA padoTa 00y4YaroIuxcs.
Ne O0BeM,
[Iepeyens BompocoB yist
pasnena akax. | Popma KOHTPOIISA
S — CaMOCTOSITEIIBHOTO U3yUEHUS qach!

1. Pacuer temnoBbix 3¢)(heKTOB U U3MEHEHUs IIpoBepka
TEPMOJIUHAMHYECKUX QYHKIIUNA B XUMUYECKOM WHIUBUTyJIbHBIX
MIPOLIECCE C UCIIOJIb30BAHUEM TAOIUI] CTaHIaPTHBIX pacueTHBIX
TEPMOJIMHAMHYECKUX BEJINYHMH. 3aJaHUi.

N3yuenne kamopumMeTpuIecKux METOI0B 12 IIpoBepka
nccaeaoBaHus (TEPMOXUMUN). OTYETOB IO
1abopaTopHBIM
pabotam
2

2. Pacuer TepmoiMHAMMYECKUX U MPAKTHYECKUX IIpoBepka
KOHCTaHT paBHOBECHS, ITyOUHBI IPEBPAIICHUS WHUBUTyAJIBHBIX
XUMHUYECKON PeaKlUy, CTEIIEHN ITPEBPALLICHHS pacyeTHBIX
HUCXOJHBIX PEareHTOB U BBIXOJa IPOIYKTOB. 12 3aJaHuH.

AHalu3 BIMSHUS TEPMOIUHAMUYECKUX [IpoBepka
rapaMeTpoB U KOHIEHTPALMU PEr€HTOB Ha KOHTPOJIBHOM
PAaBHOBECHBIX BBIXOJ XUMHUYECKOU PEAKIINH. paboThI

3 Mertonp! uccnenoBaHusl CBOMCTB PaCTBOPOB [IpoBepka
HEAJIEKTPOJUTOB U UX NMPAKTUYECKOE IPUMEHEHHE. WHJUBUTyJIbHBIX
[IpakTHueckoe NprUMEHEHNE METOJIOB (PU3UKO- pacyeTHBIX
xumuueckoro ananusza Kypnakosa u npasuia a3 3a/1aHUH .
['m60ca. Ananu3 quarpaMm COCTOSIHUS OJHO- U 20 [IpoBepka
MHOTOKOMIIOHEHTHBIX CUCTEM. OTYETOB I10
DKCIEepUMEHTAIbHBIE METOIbI IOCTPOCHUS n1abopaTopHBIM
JMarpaMM COCTOSIHUS OHO- U JBYXKOMIIOHEHTHBIX paboTam.

CUCTEM.

4. Pacuer noTeHMaNnoB 31€KTPOAOB Pa3INnYHbIX [IpoBepka
BUJ10B. Pacuer D/1C ranbBaHUYECKUX 3JIEMEHTOB U WHUBUIyaJIbHOTO
TEPMOJIMHAMHYECKHX [TAPAMETPOB XUMHUECKON pacueTHoOro
peaKuy, NPOTEKAKOIIEH B raJIbBAHUYECKOM 3a/1aHusl.
aneMeHTe. [IpakTnueckoe npumeHeHue ITpoBepka
rajlbBaHUYECKUX AJIEMEHTOB (XUMHUECKHUE OTYETOB 110
UCTOYHUKHU TOKA) M MOTEHIIHOMETPUH. AHAITU3 15 71a00paTOPHBIM
BIUSHUS Pa3NUYHbIX (PAaKTOPOB (KOHIIEHTPALIUU paboTtam.
pacTBopa, TEMIIEpaTypbl, HANPSHKEHHOCTH U
YaCTOTHI JEKTPHUUECKOTO I0JIs1) Ha AIIEKTPUUYECKYIO
MIPOBOJIMMOCTB PACTBOPOB CHIIBHBIX U CJIA0BIX
NEeKTpoJIUTOB. IIpakTHUECKOE NpuMEHEHNE
KOHJIYKTOMETpPHH.




Ne O0beM,
[Iepedyens BonpocoB uist
paszena akan. | ®opmMa KOHTPOJIS
[ — CaMOCTOSITEJIBHOTO U3yYEHUS 4aCh!
) Meroasl U3y4eHuUs: CTPOCHUS MOJIEKYII, IIpoBepka
OCHOBAHHBIE Ha AJIEKTPUUYECKUX CBOICTBAX MHIAUBUAYAIBHOTO
.Pabotsr leGast. pacyeTHOTO
12 3aaHusl.
IIpoBepka oTyeTOB
110 J1JaOOpaTOPHBIM
paboTtam.
6. OnTHyeckre MeTo/1bl HaXOXKIEHHSI MOJIEKYIISIPHBIX ITposepka
KOHCTAaHT. UHAUBUAYAIBHOTO
pacueTHoOro
3aaHusl.
IIpoBepka
20 OTYETOB I10
1ab0paTopHBIM
paboTtam.
IIpoBepka
KOHTPOJIBHOM
1. @akTOpHI, BIUAIOIINE HA CKOPOCTh XUMHYECKUX IIpoBepka
peakuuii. PacueT KMHETHYECKUX TapaMeTPOB WH/IUBUYaJIbHBIX
XUMUYECKOHN peakiuu (MopsiaKa, KOHCTAHThI pacyeTHBIX
CKOpPOCTH, BPEMEHHU MOJIYIPEBPAILEHH, SHEPTUU 3aJJaHu.
aKTUBAIIMU U TEMIIEPATypHOTO KO3 dummeHTa) mno [TpoBepka oT4eTOB
IKCIIEPUMEHTAIbHBIM JaHHBIM. 22 10 J1a00paTOPHBIM
Ontuyeckre METO bl HAXOXKAEHUS MOJIEKYJIPHBIX paboTtam.
KOHCTaHT. ITpoBepka
KOHTPOJIbHOM
padboThI

4.5. TeMbl HHAUBHAYAJbHBIX 3aJaHUM.

Hnousuoyanvnoe 3adanue Nel — Pacuem cmenenu npeepauienus, pasHo8ecH020
cocmasa mennoeozo IPghekma Xumuueckoil peakuyuuu, 6vIxX00a NPOOYKMA XUMUYECKOU

Peaxkyuu u eplo0p ONMUMATILHBIX YC106UIL NPOBEOeHUs npoyecca

Hnousuoyanvnoe 3adanue Ne2 — Pacuem pagHogecHbIX RAPUUATLHBLIX OQ61EHUI
2emMepoceHHOoll peaKyuu, KOHCHAHMbl PAGHOBECUA XUMUUECKOU peakuyuu npu 3a0aHHOU

memnepamype

Hnousuoyanvnoe 3aoanue Ne3 — Ypaeuenue Knaneipona -Knaysuyca
Huousuoyanvnoe 3aoanue Ned - Hoeanvnvie u Heudeanvnvle pacmeopul
Hnousuoyanvnoze 3a0anue No5- Konnucamuenvle ceoiicmea pacmeopos
Hnouesuoyanvnoe 3aoanue Nob6 — Ananusz ouazpamm pagHogecus HcuoKocms - nap
Huoueuoyanvnoe 3a0anue Ne7 — Ananuz ouazpamm niaskocmu
Huouesuoyanvnoe 3adanue Ne8 — Inekmpoonvie nomenyuanvt u 3/]C 2anveanuueckux

Jjiemenmoes

Hnoueuoyanvnoe 3aoanue Ne9

Jekmpoiiumoe

Hnousuoyanvnoe 3adanue Nel0- Inekmpuueckue ceoiicmea moeKyn

— DOnexmpuueckan npoeoOUMOCHb PACHEOPO8




Hnouesuoyanvnoe 3aoanue Nell — Bpauwjamenvhovie cnekmpul 08yXamoMHbLX MOEK)

Hnouesuoyanvnoe 3aoanue Nel2 — Konebamenvhvie cnekmpot 08yXamomHbIX MOIEKY]l

Hnoueuoyanvnoe 3a0anue Nel3- Pacuem mennoemkocmu uoeanvHoz2o 2a3a Memooom
cmamucmuueckoii mepmooOuHamuKu

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

Hnousuoyanvnoe 3adanue Nel5 — Baruanue memnepamypsl Ha CKOpOCMb XUMUYECKUX
peaxkuyuu

5. llepeyeHb yueOHO-MeTOAUYECKOT0 00eceYeHHs A1 CAMOCTOSATEIbLHO padoThI
00y4JarommXxcsi Mo JUCHMILINHE.

MeTtoudeckre yKa3aHUs I 00YJarOIUXCs TI0 OPraHu3aluid CaMOCTOSATEIIBHON PabOThI
M0 AUCIUIUIMHE, BKJIIOYAsl IEPEYEHb TEM CAaMOCTOSTEIbHON paboThl, (GOPMBI TEKYIIETO KOHTPOJIS
110 JTUCHUIIJIMHE U Tpe6OBaHI/I$I K UX BBIIIOJTHCHHUIO PAa3MCIICHEI B BHGKTPOHHOI\/’I I/IH(i)OpMaIH/IOHHO-
obpazoBarenbHol cpene CIIGI TU(TY) nHa caiire:
http://media.technolog.edu.ru .

6. ®OH OLICHOYHBIX CPEACTB /ISl IPOBEICHUS MPOMEKYTOYHOM aTTeCTAlNu

[TpomexxyTouHast aTTecTarys Mo IMCIUILIMHE TPOBOIUTCS B popMe 3adeTa v dK3aMeHa.

Jly1g 3aueTa CTYAEHTHI TOJKHBI BHIIOJHUTH MHAWBUYalbHbBIE 3aJJaHHs 10 BCEM pa3zeiiaM
Kypca M HamucaTb KOHTPOJbHbIE pabOThl Ha YHOBICTBOPUTENIBHYIO OIICHKY. TE€KCThbI
MHOTOBapHAHTHBIX 3a/IaHUM MPUBOASTCS B MIPUIIOKEHUU

[Ipu cnaye sKx3aMeHa CTyIEHT MOJIydyaeT OWJIET, B KOTOPOM HMMEETCs TpU BOIpoca M3
MepeyHsi BOIPOCOB U 3a/iadya M0 OJHOMY M3 pa3lielioB Kypca, BpeMsl MOJATOTOBKU CTYAEHTa K
YCTHOMY OTBETY - 0 45 MUH.

B IMPHUIIOXKCHUHU IIPUBOAUTCS IEPEYCHD BOIIPOCOB K OK3aMEHY I10 BCEM pa3aciiaM Kypca.

HpHMep BapHaHTa 5K3aMCHAITHOHHOTI'O oumera:

Bapuant Ne 1

1. 3aBucumocTb 3Hepruu [ m60ca OT AaBICHUS U TEMIIEPATYPhI, U SHEPTUU
['enbMrosbia oT 00beMa U TeMIepaTypebl.

2. JlaBnenue mapa HaJ CMEChIO B3aUMHO HEPACTBOPHMBIX IKHUIKOCTEH.
[Teperonka ¢ BOASHBIM ITAPOM.

3. BelpaxkeHue A paBHOBECHOTO CKadka MOTCHIMAla HA TPaHMIE METalll-
pacTBOp 2neKTposnTa. BogopoaHas mkaga 3MeKTPOTHBIX TTOTSHIHATIOB.

4. OrmpenenuTs TEPMOAMHAMUYECKYIO BO3MOKHOCTh 0Opa30BaHUS METaHa IO
peakuuu CSz + 4H2 = CH4 + 2H2S npu T=1000K.

DoHJ OLICHOYHBIX CpCACTB IO AUCHUIIJIMHE MTPCACTABJICH B HpI/IJ]O)KCHI/II/I Ne 1



P€3y.]'IBTaTBI OCBOCHHMA JUCHUINIMHBI CYHUTAKOTCA JOCTUIHYTBIMH, CCJIHM JIA BCEX
9JICMCHTOB KOMHCTGHL{I/Iﬁ JAOCTUTHYT HOpOFOBLIfI YPOBCHL OCBOCHUA KOMIICTCHUHWH HAa JAHHOM
oTallC — OUCHKA «KYAOBJICTBOPUTCIILHO).

7. HepequL yqeﬁm,lx H3L[aHHﬁ, H606X0)II/IMLIX AJIs1 OCBOCHHUA JUCHUIIJIUHDBI.

a) nevYyaTHbIC U3JaHUA

1. Adanacees, b.H. ®usnueckas xumust: yued. nocodue s By30B / b.H. Adanacwes, FO.I1.
Axynosa. — Cankr - [TerepOypr: Jlans, 2012. — 464 c.- ISBN 978-5-8114-1402-4.

2. Crpomb6epr, A.I'. ®uznueckas xumust /. A.I.Ctpombepr - Mocksa: Bricmas mkosa, 2009
- 527c. —ISBN 978-5-06-006161.

3. KpaTtkuii crnpaBouyHUK (QU3MKO-XUMUYECKMX BenuuuH / pea. A. A. Pasuens, A.M.
[Monomapesa — Mocksa: OO0 «TUJ] «A3-booK», 2009.-240 c. — 5-86457-116-4.

4. [IpakTueckue paboThl o u3nUecKod XUMuu: yuedHoe rnocobue juist By30B/ pea. K.II.

Mumenko, A.A. PaBmenp, A.M. IlonomapeBa. - 5-¢ wusa.mepepab. — Cankrt IlerepOypr:
IMpodeccus, 2002.- 384c. — ISBN 5-95913-027-5.

5. dwusnueckas xumus. Teopus u 3aaaun: yaeonoe nmocoowue / FO.I1. Akynosa, C.I'. 3oToBa,
O.B. Ilpockypuna, M.A. Uepenkosa. — 3-¢ uzn.,crep. — Cankr_IletepOypr : Jlans, 2021. - 228c.-
ISBN 978-5-8114-3057-4.

0) 3JIeKTPOHHBbIE U3AHMS

1/ AdanacreB, b.H. ®usnueckas xumus: yued. nocodbue ans By3oB / b.H. Adanacwes, 10.I1.
AxynoBa. — Cankt - IlerepOypr: Jlans, 2012. — 464 c.- ISBN 978-5-8114-1402-4// Jlaub:
aNIeKTPOHHO-O0nbmoteunas cucrema- URL:https//e.lanbook.com (16.11.2020)/- Pexxum goctyma:
IUTSL 3apETUCTPUPOBAHHBIX TTOJIH30BATEIICH.

2/ ®uznueckas xumus. Teopus u 3amaqun: yaeonoe nocodue / FO.I1. Akynona, C.I'. U3oToBa, O.B.
[Tpockypuna, U.A. Yepenkosa. — Cankt IletepOypr : Jlans, 2021. - 228c.- ISBN 978-5-8114-
3057-4 // Jlanw: snekrponHo-OubOIHoTeuHast cucrema- URL:https//e.lanbook.com (16.11.2020)/-
Pexxum noctyna: Iuist 3aperucTpup.noiib30BaTeleH.

8. IlepeyeHb 3J1IEKTPOHHBIX 00PAa30BaTEJbHBIX PECYPCOB, HEOOXOAUMBIX /IJISl OCBOCHUS
AUCHUILINHBI.

YueOnsbIit IUJIaH, PII/I, y4eOHO-METOINYECKHE MaTepUallbl, pa3MeleHHbIE Ha
http://media.technolog.edu.ru.

DNEeKTPOHHO-OMOINOTEUHBIE CUCTEMBI:

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

ANIEKTPOHHBIA uMTadbHBINA 321 — bubnnoTex dynmamentanbHoit O6ubmuorexku CIIGITU(TY):
http://bibl.Iti-gti.ru/36C., .

9. MeTogu4ueckue YKazanus AJist oﬁyqamumxca 1m0 OCBOCHMIO JUCHUIIJIMHBI.

Bce Buapl 3anaTHi no aucuuiuinie «Pusndeckas XMMUsA» MPOBOIATCS B COOTBETCTBUU C
TpeboBanusamu cienyromux CTII:

CTO CI'JbI'TH 020-2011. KC YKZIB. Bunsl yueOHbIX 3aHsTUN. JlabopaTopHbIe 3aHATHS.
OOmire TpeboBaHUS K OpraHU3aluy U IPOBEICHUIO.

CTII CIITTH 040-02. KC YK/IB. Bubl yueOHbIX 3aHATHH. JIekiusa. O6mue TpeGoBaHus;

CTO CII6I'TH 018-2014. KC YK/IB. Bus! yue6HbIx 3aHaTuil. CeMUHAPHI U TPAKTUYECKHE
3ansaTUsA. O6mue TpeboBaHMs K OpraHu3aliy U IPOBEICHUIO.



CTII CII6I'TH 048-2009. KC YK YK]/IB. Buabl yuebubix 3anaruii. CamocTosiTenbHas
IUIaHupyemas padorta cryeHToB. O0ure TpeOoBaHUs K OpraHu3alyy 1 MPOBEACHUIO.

CTII CIT6I'TU 016-2014. KC YK YKJIB. Ilopsinok mpoBeieHUs! 3a4€TOB U 9K3aMEHOB.

[InanupoBaHue BpeMeHHU, HEOOXOAMMOT0 HA U3yYEHUE TAHHOW TUCLUILIMHBL, JIy4lle BCETO
OCYILECTBIISITh HA BEChb CEMECTp, NpeaycMaTpuBasi IIPU O3TOM pEryJlsipHOE IOBTOPEHHE
IIPOMIEHHOI0 MaTepuaa.

OCHOBHBIMHU YCIIOBUSIMHU TIPABHJILHOW OpraHU3alMd y4eOHOTO Iporecca sl CTYIEHTOB
SIBJIIETCA: IJJAHOBOCTh B OPraHU3allUU y4yeOHOW paldoThl; CEpPbE3HOE OTHOIICHHE K H3YYEHHUIO
MaTepuaia; MOCTOSIHHbINA CAMOKOHTPOIb.

Ha 3aHsATuS CTyAEHT HOJDKEH NPUXOAWUTh, UMEs Oaraxk 3HaHUM KW BOIPOCOB IO yXkKe
W3Y4EHHOMY MaTepuaiy.

10. Hepeqem, I/IH(l)OpMaIII/IOHHbIX TeXl—[OHOFI/lﬁ, HCIIOJIB3YEMBIX IIPHA OCYLICCTBJICHUHU
06p830BaTeJ'leOFO npomecca 1mo 1MCIuIlIJInHE.

10.1. UndopmManuoHHbIE TEXHOJOTHH.
B y4e6HOM mporiecce Mo JaHHOM AUCIUIUIMHE TPEAYCMOTPEHO:

= UCIIOJIb30BaHUHU I/IH(l)OpMaHI/IOHHBIX TEXHOJOTHI - YTEeHHE J'IeKHI/Iﬁ C HCIIOJIB30BAaHHUEM
clana-npe3eHTallni;

- B3aUMOJICHCTBHE C OOYYArOIIMMUCS TIOCPEACTBOM 3JIEKTPOHHOW HH(OPMAIIOHHO-

00pa3oBaTeNIbHOU Cpebl.

10.2. lIporpaMmMHOe obecnieyeHue.

Microsoft Office (Microsoft Excel): Office 2007 Russian OLP NL AE (I'ocynapcTBeHHBIH
koHTpakT Ne 24 ot 14.09.2007, cpok aeiictBusi — 6eccpouno), Office Std 2013 Rus OLP NL
(KonTpaxkt Ne 02(03)15 ot 15.01.2015, cpok geiictBus -20 jeT).

LibreOffice (oTkpbITast IUIICH3MUA).

10.3. ba3bl JaHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
CrnpaBouHo-morckoBasi cucrema «KoncynbranT-I1mrocy.

11. MaTtepuajbHO-TEXHHYECKOe 00ecriedeHne OCBOCHHUS UCIMILUIMHBI B X0/I€ peaju3anun
00pa3oBaTeJIbHOM MPOrPpaMMBbl.

JIns mpoBeneHUs JICKIMOHHBIX M TPAKTHYECKUX 3aHATHH MCIONB3YeTCs ayIuTopus,
00OpyOBaHHAs CPEACTBAMH OPITEXHUKH C JHMIEH3HOHHBIM IPOrPAMMHBIM OOECIIEYeHHEM H
BBIXOJIOM B HHTEPHET, Ha 33 MOCaJ04HBIX MECTa.

Jlis mpoBefeHusl J1abOpaTOPHBIX 3aHATUH HCMOJB3YIOTCS J1a0OpaTOpHBbIE MOMEIIEHUS
kadeaps! GpU3NIECKON XUMUH.

12. Oco0eHHOCTH OCBOCHUS JUCHUIJIMHBI HHBATHIAMH H JIMIAMH C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMU 310POBbSI.

JUis WHBaNWIOB M JIMIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH Yy4eOHBIE MPOIIeCcC
ocyiecTBisieTcs: B cootBercTBUM ¢ [lonoxkeHneMm 00 opraHu3zamuu y4eOHOTO Tpolecca Jyis
oOyueHusT MHBAJIWUJOB W JIUI[ C OTPAaHUYECHHBIMH BO3MOKHOCTSAMH 3710poBbsi CIIOGI TU(TY),
YTBEPXACHHBIM pekTopoM 28.08.2014.






[Tpunoxenne Ne 1
K pabouell mporpaMme AUCHUILIHHBL

D oHJ OLIEHOYHBIX cpeacre
AJIS MPOBEACHUS l'IpOMC)KyTO‘lHOﬁ aTrrecranmuu 1mo
JUCHUILINHE «Du3ndeckast XUMHID»

1. IlepedyeHb KOMIETEHI U ¥ 3TANIOB UX (POPMUPOBAHUS.

Hugexe Conepxanue Orarn ¢o OBa
Tall MU BaHU S
KOMIETCHIIUHU Acp PMHP
OIIK-1 Cnocoben pemiaTh 3amaun npodecCuoOHAIBHON MIPOMEKYTOYHBIH

NESTeNbHOCTH, TPHUMEHSSI  METOJBl  MOJICIHPOBAHUS,
MaTeMaTHYeCKOTO  aHajh3a, eCTEeCTBEHHOHAy4YHBbIE U
0OLIEeNH)KEHEPHbIE 3HAHUS




2. [loka3areu u KPUTEPUHA OCHUBAHUA KOMIIeTeHIIMii HA PA3JINYHBIX 3Talax ux (l)OpMPIpOBaHHﬂ, HKaJa oncHuBaHusa

3Haer

METOJIUKH JJAOOPAaTOPHBIX padoT,
M3JI0KEHHBIX B JIA0OPATOPHOM
(U3NKO-XUMHUYECKOM MTPAKTUKYME
(3H-3)

85 —86; 90 — 95;
3auery 37 - 46

BBINIOJIHEHHUE
WHIUBUAYaAIbHBIX
3aaHUuN

Beinonnenue
1a00paTOPHBIX
pabot u
oopmiieHHE

W3naraet MeTo KU
BBITIOJTHCHHSI
71a00paTOPHBIX padoT
C oluOKamMu

W3znaraer MeTo KN
BBITIOJTHCHHUSI
71a00paTOPHBIX padOT
C HAaBOISIIIUMHU
BOIIPOCAMU U
MO/ICKa3KaMu

Kox n HaumenoBanue [okazarenu copMUpOBaHHOCTH Kpurepuit VYpoBHH CHOPMUPOBAHHOCTH
MHAUKATOPA JOCTUKEHUS (meckpunTOpHI) OLICHUBAaHUs (onmucaHue BBIPaXXEHHOCTH JECKPUIITOPOB)
KOMIICTCHIMH «KyHOOBJICTBOPUTCIILHO» «XOpOo1o» «OTIIUYHO»
(IOpOroBBIif) (cpennmii) (BBICOKHI)
OIIK-1.5 3naert OTtBeThl HA Haér onpenenenus Jaér onpenenenus [IpaBuibHO naer
BHaHMe OCHOBHbIE MOHATUS, 3aKOHBI U BOIIPOCHI K OCHOBHBIX MTOHATHI | OCHOBHBIX MOHATHN | OTIpEIEICHUS
(hyH/1aMeHTalbHBIX 3aKOHOMEPHOCTH (PU3UUECKOM sk3ameny: 1 -35; 58 | pusmueckoii xumuu ¢ | GU3NIECKON XUMHUH C | OCHOBHBIX TIOHATHI
(PU3UKO-XUMUYECKUX XUMUH, TEPMOIMHAMUYECKHIE U - 63; 77 — 80; 83 — | ommOKamMu He3HAYUTEILHBIMU (bU3HYECKON XUMHUHT
BAKOHOB, KHHETUYECKUE TTapaMeTpPhI 84; 87 —89; 96 — OIIHOKaMH. C
rEpMOJIHHAMUKHN U npoueccoB U pusuko-xumudeckue | 118; k 3auéry 1 — ITOMOIIIBIO
KHHETUKU XMMHUYEeCKUX | xapakrepuctuku Bemiects (3H-1) | 13, 46 - 56 HaBOSIIUX
peaKni, MpeBpaIeHU BOIIPOCOB
1 CBOMCTB BEIIECTB.. 3HaerT
OCHOBHBIE 3KCIIEpUMEHTAJIbHBIE HazpiBaer ocHoBHble | Ha3biBaeT ocHOBHbIE | JleMOHCTpUpyeT
METO/IbI U3y4eHUs PUIUKO- METO/Ibl U3yYECHHUS METO/Ibl U3yYECHHUS OCBOEHHE METOJIOB
XMMHUYECKUX CBOMCTB BELIECTB (GU3UKO-XUMHUYECKUX | (PU3UKO-XUMUYECKUX | OTIpeAeTICHUS
(3H-2) OTBeTHI HA CBOWCTB BEIIECTB C | CBOWCTB BEMIECTB C | (GPU3UKO-XUMHUYCCKUX
BOIIPOCHI K omuoKaMu HaBOSIIUMU CBOMCTB
sK3ameny: 36 — 57, BOIIPOCAMH H
64 —76; 81 — 82; [MoICKa3KaMu

Crniocoben
CaMOCTOSITEIIBHO
NPaBUWIEHO M3JIOKHUTh
METOUKU
BBITIOJTHCHUS
7a00paTOPHOBIX
pabot u opopmieHus
OTYETOB




OTYCTOB

Ymeer

- OIIPENIEIIATh, KIACCU(PUIIUPOBATH
1 0OBSCHATH OCHOBHBIE (DU3UKO-
XUMHYECKHE TTPOLIECCHI IS
W3YYEeHUS XUMHUYECKUX PEaKIIHiA,
MIPOUCXOSAIINX B
TEXHOJIOTMYECKUX MPOIECCcax U
okpyxarorem mupe (Y-1)

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

Ha3zpiBaet u
MOSICHSET OCHOBHBIC
(U3UKO-XUMHYECKUE
IIPOLIECCHI €
OIINOKaMU

ITosicuser,
KIIaCCHU(PUIUPYET
OCHOBHBIC (PHU3UKO-
XUMUYECKHE
MIPOLIECCHI C
HEeOOIbIINMH
MOJICKa3KaMu
IpernojaBaTens




YMmeer

110 — 11; k 3auery:
14- 36

HaseiBaetr u

[Toka3biBaeT ymeHue

CaMOCTOSTEIILHO

- IPUMEHSTh SKCTIEPUMEHTAIBHBIE | BHITTOJIHCHUE MOSICHAET OCHOBHBIE | BHIOpATh METOT IPAaBUIILHO BEIOMPAET
METO/Ibl U3y4eHUs PUUKO- WHAWBUYAJTbHBIX ¢u3uKO-XUMHYECKHE | U3yueHHUS HU3HKO- METOJ U3y4CHUA
XUMHYECKUX CBOMCTB BEIIECTB 3aJaHui METO/IbI C OIMOKAMH | XMMHYECKHX CBOMCTB | PU3MKO-XUMUICCKHX
(V-2) BEIIECTB IS CBOMCTB BEIIECTB IS
peLIeHus pemenmt

OtBeTHI Ha MIOCTaBJICHHOM TIOCTaBJICHHON 3a/1a91

BOTIPOCHI K 3a7a4uu ¢

sk3ameny:4; 13 — HABOJALLIUMU

14: 36 — 38; 65 — BOIIPOCAMU H

67; 85— 86; 88; 90 [MOACKAa3KaMH

-91;95 Tperno1aBaTens
Ymeer Brimonmsier Brimonasier CamocTosTebHO
- BBITIOJTHAThH CTaHIapTHBIC CTaHJapTHbIE CTaHIapTHBIC BBITIOJTHSIET
OIepalyy NpH BHITIOJHEHUU orepaluu ¢ OTIepAINH C CTaHAapTHbBIC
1a00paTOpHBIX PAOOT MO omnOKaMu M0JICKa3KaMHU onepanuu ¢
bu3nIecKoit XMMUH 1O U3yIEHHIO HpernoiaBaTess coOmoieHIeM
CBOWCTB BEILECTB M MaTEPHAJIOB C TCXHMKH
COOJTIOJICHHEM TEXHHUKU GesonacHocTH
6e3omacHoctH (Y-3).

[Tonyuenue

JOITyCKa K

BBITIOJTHEHHUIO

71a00paTOPHBIX

pabort
Baaneer OTtBeThI HA Brimonnsier [TokasbiBaeT CamoCTOSTEIBHO
- METOJaMH BBISBICHUS U BOIIPOCHI K WHIUBUAyaIbHbBIE YaCTUYHOE JaeT MPaBUIIBHYIO
Kjaccupukanus GU3nKo- 9K3aMeny: 6; 11; 3aJjaHus ¢ OIMOKaMH | IOHUMAaHUE C 000CHOBaHHYIO
XUMUYECKUX MPOLIECCOB IS 12; 14; 16; 31; 43 — HaBOIAIIUMU OLIEHKY XUMHUYECKUX
U3yUYeHHs] XUMHUYECKUX peakuui, |46; 48; 51 —55; 98 BOIIPOCaMH U IIPOLIECCOB,
MIPOUCXOSIINX B —99; 113 MOJCKa3KaMu




TEXHOJIOTHYECKUX MPOIIECCaX U
okpyxaroreM mupe (H-1)

Baaneer

9KCIEPUMEHTAJIbHBIMU METOIaMU
onpeneneHus (U3NKo-XUMHU-
4yeckux cBoucTB BemecTs (H-2)

Baaneer

- HaBBIKAMH OIIEHKU TIOTPEITHOCTH
omnpenensieMbIx (PU3nKo-
xuMudeckux Benuund (H-3).

BBITIOJTHCHHUC
HHHHBHHyaHBHHX
3aJIaHUNA

OTBeTHI Ha
BOTIPOCHI K
sKk3ameny: 21; 65 —
67; 74; 81; 82; 86;
90; 91; 95;
3auery: 14 — 20; 37
- 46

Odopmaenue
OTYETOB 110
1a00paTOPHBIM
paboTam

Ilyraercs B
000CHOBaHMH BBIOOPA
METO/1a OTIpeAeTICHUS
(U3UKO-XUMHIECKUX
CBONCTB

OdopmasieT oTueTHI €
omuoKaMu

IpernogaBaTess
(UBHKO-XUMUYECKHX
IIPOLIECCOB,
MIPOUCXOISIINX B
TEXHOJIOTHYECKUX
nporueccax u
OKpY>Karolleu cpene

IIpuBoauT prMeEpbI
HEKOTOPBIX
DKCIIEPUMEHTAIIbHBIX
METOJIOB C
OJICKa3KOH
IIPENOAABATEINS

[IpaBuisHO
OLICHUBAET
MOTPEITHOCTH
BEJIMYHMH C
HEOOJIBLIION
OJICKAa3KOU
MIPErno/1aBaTelis

IPOUCXOIAIINX B
TEXHOJIOTNYCCKNX
nporueccax u
OKpY>Kalolleu cpenie

IIpaBuibHO
BBIOMpaeT
AKCHEPUMEHTAIBHBIN
METO]1 ONIPEAEIICHUS
(hUBUKO-XUMHUYIECKUX
CBOMCHUTB BEIIECTB

Cnoco0OeH
CaMOCTOSITEILHO
OLICHUBATD
MOTPEIITHOCTh
OTpeeIIIeMbIX
(U3HKO-XMMHUYECKHX
BEJIMYHMH

[kana ouenuBanus cootrerctByeT CTO CIIGI TU(TY:
[To mucnumivHe MPOMEXKYTOYHAs aTTecTalus MPOBOAUTCS B (opMe 3adeTa W dK3aMeHa, IIKajda OICHMBAaHHUS Ha dK3aMeHe — OaipHas
(«OTIIUYHOY, «XOPOIIOY», KyIOBIETBOPUTEIHHOY», HEYIOBIETBOPUTEIHLHOY).




3 Tunosbie KOHTPOJIbHBIC 3aJaHUA IJISl IPOBECICHUSN l'lpOMe)KyTO‘lHOﬁ arrecranmuu

3.1. IpuMepbI MHOTOBAPHAHTHBIX PACYETHBIX 3a1aHMIl /ISl KOHTPOJIS
CaMOCTOSITeIbHOM Pa0oThI CTY/ICHTOB M VIS1 KOHTPOJIbHBIX PadoT

Tembl 1 1 2 - XuMuueckas TEPMOAMHAMHUKA U XUMHUYECCKOEC PAaBHOBECHE

3aoanue Ne 1. Pacuem pagHogecHo20 6b1x00a NPOOYKMa XUMUYECKOU peaKuyuu u evloop
ONMUMAIbHBIX YC106UTL NPOGEOEHUs npoyecca.

o 0
1.1. Ha ocHoBanuu 3HadeHuil Temnot obpasosanus BemectB AH; ,o¢ U3 crpaBounmka

ompezenuTe n300apHsIii TeroBoi addexr xummdeckoit peakunn 4 Qp = A H 398 (B k/Ix) mpu

YCIIOBHH, YTO BCE BEIIECTBA, YUACTBYIOUIUE B PEAKIMH, HAXOJATCS B UJCAILHOM I'a3000pa3HOM
COCTOSIHUU.

1.2. Onpenenute N3MEHEHHE YKciIa MOJIEH Tra3000pa3HbIX BemecTB peakiuu A npu 298 K u
CTaHJAPTHOM JIaBJICHUU.

1.3. Paccuuraiite paboTy (B k/[k), coBepiaeMyto B peakiiii A MPOTUB BHEIIHETO AaBJICHUS
npu P =constu T =298 K.

1.4. OnpenenuTe U30XOPHBIN TEMIOBON o pekT xumuueckor peakunn 4 Quv= A U 398 npu

YCJIOBUH, YTO BCE BEIIECTBA, yYACTBYIOIIHNE B PEAKIIUH, HAXOIATCA B UIACATHHOM Ta3000pa3HOM
COCTOSIHUH.
1.5. Ha ocHOBaHMM JaHHBIX U3 CIPABOYHHMKA OMNPENEIUTE HU3MEHEHHE CpeaHen

TEIUIOEMKOCTH B CHCTEME B pe3ysbTare peakinuu A ACT,S s0g_7 (B JUK/K). Temneparypy T mis

CBOETO BapHaHTa BO3bMUTE W3 TAOJIHIIBL..
1.6. Omnpenenute TeruioBol AdexT peakumu 4 TpH TeMmmeparype | W CTaHIAPTHOM

JaBJICHUU A, H$ (B k/Ix), ucronk3ys HaliieHHbIC paHee 3HaueHus A H 298 u A(fg 08T *

1.7. YcraHoBuTe, Kak OyAeT MEHATHCA TEIUIOBOW 3(PPEKT XUMHUUECKOW peakmuu A Tpu
MOBBILIEHUHU TemnepaTypbl. OTBET apryMEHTHPYWUTE, UCIIOJb3YSl COOTBETCTBYIOIINE ypaBHEHUS
XUMHYECKON TePMOJAUHAMUKH.

1.8. Onpenenute m3meHnenue >HTponuu cuctembl (B [[k/K) B pesynbrare XUMHUYECKOM
peakuuu A, MpoTeKarolled MeXIy BellecTBaMH B HICaIbHOM Ta3000pa3HOM COCTOSHUHM MpU
CTaHJIapTHOM JiaBJieHUHU U Temnepatype 298 K. 3HaueHus CTaHAapTHOW SHTPONUU JJIsS BEIIECTB
BO3bMHTE U3 CIIPABOYHHKA.

1.9. PaccuuTaiite M3MEHEHUE SHTPOIUU ArS$ (8 Ix/K) B pesynbrare peakiuun A mpu

temreparype T W cTaHZApTHOM JaBJICHHUM, HCIOJb3ysd paccuyuTaHHble B 1. 1.8. 3HaueHus
W3MEHEHUs SHTPONUHU npu Temrepatype 298 K u A(TF? 08T *

1.10. Onpenenute n3MEHEHHE CTaHIApTHOW YHeprun [ mb0ca ArG$ (JIx) mst XMMU9IeCKOi

peakuuu A npu temneparype 298 K u npu remneparype 7.

1.11. PaccumTaiiTe TepMOAMHAMHUYECKYIO KOHCTAaHTY paBHOBecus Ka peakumu A mpu
temmeparype 298 K u remneparype T.

1.12. Omnpenenute rinyOuHy mnpeBpamieHus & B peakuuu A npu Ttemneparype T u
aTMOC(EpHOM JaBJIEHUM NP YCIOBHH, YTO UCXOJHBIE BEILECTBA B3SAThl B CTEXMOMETPUUYECKUX
KOJIMYECTBAX.

1.13. Omnpenenute riayOouny mnpeBpameHus & B peakuuu A mpu temmneparype 7 u
aTMOC(EepHOM JIaBJICHUU MpPHU YCIOBUHM, YTO HCXOJHBIE BEIIECTBA B3SATHl B KOJMYECTBAX,
yKa3aHHbIX B TaOJHIIE.

1.14. Onpenenute cTeneHb NpPEeBpAILICHHs] HICXOAHBIX BEIIECTB pH ycioBusax 1.12 u 1.13.



1.15. Onpenenute coctaB paBHOBECHOM cMecH B % (MOJL.) Il XUMUYECKOU peakinu A mpu
temneparype 7 u atMocepHOM faBiieHUH mpu ycinoBusx 1.12 u 1.13.

1.16. VYcraHoBuTe, Kak BIUSET IOBBILIEHWE TEMIIEPAaTypbl Ha TEPMOJAMHAMUYECKYIO
KOHCTaHTY paBHOBecHsl Ka U paBHOBECHBIM BBIXOJl IPOAYKTOB Xumudeckoil peakuuu A. OTBeT
apryMEHTUPYHTE, HCIOJIb3YSl COOTBETCTBYIOIIME YPAaBHEHMSI XMUMHMUYECKON TEPMOJUHAMMKHU.
ConocraBbTe cieIaHHBIE BBIBOJIbI C PACUETHBIMU 3HAYEHUSMU KOHCTAaHT PAaBHOBECHSI.

1.17. YcraHoBuTe, KaK BIMSET MOBBIIIEHUE OOIIErO IaBJICHUS Ha PAaBHOBECHBIH BBIXOJ]
IIPOJIyKTOB XUMHUYECKOH peakuuu A. OTBET apryMeHTUPYMITE.

1.18. Cnenaiite BbIBOA 00 ONTHMAJIbHBIX YCIOBHUSX IPOTEKaHUs IMpolecca: MpU KaKUX
TEeMIlepaTypax U JAaBJICHUAX CIEAYET MPOBOJIUTH PEAKIUI0 A AJs MOIY4YE€HUS MaKCUMalIbHOTO
BbIX0J1a TPOAYKTOB. llpu oTBeTe HAa JaHHBIM BOMPOC YYUTHIBAHTE KUHETHYECKHE (HAKTOPHI U
SHEPreTHYECKUe U IKOHOMUYECKHE 3aTPaThl.

Bapuant Xumundeckas peaxuus A T.K
1 N, +3H, =2NH, 500
2 CCl, +4H, =CH, +4HC(CI 700
3 CH, +2S, =CS, +2H,S 600
Bapuant HauganrHoe Konmn4ecTBO NCXOAHBIX BEIIECTB
1 N> — 0,2 Monp; H, - 2,0wmomp
2 CCly — 5,0 Moup; H, - 10,0 mous
3 CH, — 0,02 moin; S — 0,1 momb

3aoanue Ne 2. Pacuem napyuanbHwviX 0a61eHUIl KOMNOHEHM 08 PAGHOBECHOIl cCMecU

(v} o] v
2.1. Ha ocroBaumm 3HaueHuii AH{ .o U3 crnpaBovHMKa ompenmennTe TEIOBOH 3 deKT

peakuun B A H 5o, (x/Ix) ipu 298 K 1 cTaHIapTHOM JaBJIE€HUH C yIETOM arperaTHOro COCTOSHHS
BCEX BEIIECTB, YYACTBYIOIIUX B PEAKIINH.

2.2. Omnpenenure u3meHenue sutponuu A, Sy (JIx/K) B xoae XxuMudeckoi peakiuu B
npu 298 K W craHZapTHOM [aBJICHHU C YYETOM AarperaTHOTO COCTOSHHSI BCEX BEIECTB,

YYaCTBYIOIIMX B PEAKITUH.
2.3. Ha ocHOBaHMHU JaHHBIX ONPEACIUTE U3MEHEHUE CPEHEH TETNIOEMKOCTH JIJIsl PEaKITuu

—0
B AGC,zgg_T (I[)K/K)
2.4. Paccuuraiite TeroBoit >dpdext peakumu A H; ¢ HCHONB30BaHUEM CpEIHHX

o —o0
TENA0eMKOCTEH A Cp 20s .

2.5. Onpenenure wusmenenue surponmu A S?  (Jx/K) B xome peakuumu B mnpu
0 —0
Temreparype T U CTaHAAPTHOM JaBJICHUH, UCTIONB3Ys A, Sygq U A Cop s .

2.6. BslumcnuTe H3MEHEHHE cTaHAapTHOM sHeprun [ubbca A, G7 (I[K) [uist XUMHYECKOi
peakuuu B npu temnepatype T. Caenaiite BBIBOJ O HalpaBJIeHUMH CAMOIIPOU3BOJIBHOTO MIPOIIECCa.

2.7. OmnpenenuTe TEPMOJIUHAMHUYECKYIO KOHCTAHTY PaBHOBECHUS XMMUYECKOH peakiun Ka
npu TeMneparype T.

2.8. Hanumure ypaBHEeHUE, CBA3bIBAIOLIEE KOHCTAHTY PABHOBECUS XUMHUYECKOH peakuuu
K, ¢ xumuueckoil mepeMeHHON (rIyOWHOW mpeBpamieHus) § TMpH YCIOBUH, YTO HCXOHBIC
BEILIECTBA B3AThl B CTEXMOMETPHUECKUX KOJINYECTBAX.

2.9. 3amumuTe B 00IIEM BHUJE BBIPAXKCHUE U KOHCTAHThl PABHOBECHUS] XUMHUECKOMN
peakuuu B uepes mapuuanbHble JaBICHUS pearupyonuX BEIECTB.



2.10. Ompenenute napuuagbHbIC TaBICHUS Ta3000pa3HBIX BEIICCTB MPU TeMIepaType T u
aTMOoc(epHOM JaBJICHUH.

2.11. Ouenute BIMSHUE M3MEHEHHS OOIEro JaBliCHUS, TEMIEPATyphl U  pa30aBICHUS
pPEaKIMOHHONW CMECH Ta3oM, HE YYACTBYIOIIMM B XUMHUYECKOW pPEaKIUU, HA I[OJIOKCHUE
paBHOBECHS PEaKIIMH U PABHOBECHBIN BBIXOJ ITPOIYKTA.

Bapuant Peakusa B T, K
1 Fe + CO2,=FeO + CO 700
2 CO+ H, = C(rpacbm‘) + HZO 1000
3 Fe;03 + 3CO = 2Fe + 3CO2 700

Tema 3 — da3oBble paBHOBeCHSI H PACTBOPbI HEAJIEKTPOJINTOB

3aoanue Ne 3. Ananu3z pazo6ozo pasnosecus HcuoKocmsy — nap 6 00HOKOMHOHEHMHOU
cucmeme

3.1. lns BemectBa A, ucnoib3ys naHHble «KpaTkoro crpaBoyHuKa (pU3NKO-XUMUYECKUX
BEJIMYMH» IO 3aBUCUMOCTU TEMIIEPATYpPbl KUIIEHUS BELIECTB OT JIABJICHHs, MIOCTPONTE KPUBYIO
ucnapenus B koopaunatax P = f (T) u InP = f(1/T).

3.2. Onpenenute kodddunrents! ypasuenus InP = A - B/T.

3.3. Beruuciure temory ucraperuss AH st BemectBa A (k[ /MOJB), MCTOIB3YS
ko3¢ duimeHT B, HaliieHHbIH B 11. 3.2.

3.4. Bouucnure Temmneparypy kumenus npu P = 1,0132-10° ITa. ComocraBbTe ee ¢
TaOJIMYHBIM 3HAYECHUEM.

3.5. Beruncnure gaBiieHHE HACHIIIEHHOTO TIapa MpH TeMrneparype Tx, ykasaHHOH B 3a/IaHUH.

Bapuant BemtectBo A Tx °C
1 C2HCI30; TPUXJIOPYKCYCHAsT KUCIIOTA 130
2 C2H2Cl0O, JMXJIOPYKCYCHAst KMCI0Ta 190
3 C2Hs3CIO; XJIOPYKCYCHAsI KMCJIOTa 180

3aoanue Ne 4. 3axon Payna u eco npumenenue K pazoasieHHbIM pacmeopam

4.1. Beruucaute mo 3akoHy Payns naBieHHe HACBIIIEHHOTO Iapa pacTBOPUTENS HaJ
pPacTBOPOM YKa3aHHOUN KOHIICHTPAIHH.

4.2.  CpaBHUTE C SKCIIEPUMEHTAIBHBIMU JAHHBIMU U OOBSICHUTE MOJTy4YECHHBIN pe3yNbTar.

4.4.  PaccuuraiiTe akTUBHOCTh U KOI(PPHUIIMEHT aKTUBHOCTU PACTBOPHUTEIIS.

Ne

Bapuant| CocTaB pacTBOpa T,°C Po,1, xIla m, 1;44(:3/1(1‘ P, xlla
a
1 Nal — H20 25 3.1672 0.500 3.1179
2 Co(NH2): — H,0 25 3.1672 1.600 3.0818
3 C12H2011 — H20 0 0.6104 1.651 0.5893

3aoanue Ne 5. Ioyonuockonuyeckue u KpuocKoOnRudecKue ceolicmea pacmeopos

Omnpenenurte, NOJUUHSIOTCS JIM MACAIBHBIM 3aKOHAM YKa3aHHbIE B TaOJHUIE PacTBOPBI.
Ecnu He moTUMHSAIOTCS — YKaKUTE IPUUNHY.

Hns cucrembl HsBO3 — H20 mpuBeneno moBelieHue temmneparypsl kunenus (AT), s
BCEX JIPYTHX CHCTEM — IMOHWKEHUE TeMIiepaTypsl 3amep3anus (AT).



Ne
BApUAHT PactBop CocraB pactBopa AT
a
1 H3BO; — H20 2.541 /100 H0 0.214
2 CCIzCOOH - H20 1.0621/65r H0O 0.322
3 LiBr — H.O 1.390r /100 H20 0.566
O6ynunockonuueckue E u kpuockonuueckrue K KOHCTaHTBI pacTBOPUTENEH:
PacTtBopuTens H.0 CeHs CH3COOH NH3(x) CCly4
K 1.86 5.07 3.6 - -
E 0.513 - - 0.33 5.64

3aoanue Ne 6. Ananu3z pazoevix pasHoeecuii HcuoOKOCHb — RApP 6 08YXKOMNHOHEHMHOU
cucmeme

6.1. Kakyro nadopmamnuio o cCuCTeMe HeceT nuarpamma TeMIieparypa KUIEeHUs: — COCTaB
cucrembl A-B?

[To nnarpamme onpenenure:

6.2. ITpu xakoi TeMIiepaType 3aKUIUT KUAKOCTh, COJepKamas a Mo % Bemecta A.

6.3. [Ipu xakoif Temrepatype Bcsl IepBOHAYAIbHAS KUIKOCTh OOpPATUTCS B TIAp, €CIU MIPH
HarpeBaHUU Map HE OTBOIUTH?

6.4. Kak OygeT MEHAThCS COCTaB MEPBOHAYAIBHON KHUIKOCTH TI0 MEpe UCTIapCHUS?

6.5. KakoB cocTaB nepBbIX My3bIpbKOB Napa’?

6.6. Kak wu3MEHseTCd COCTaB PABHOBECHOIO C KHIISIIEH MXUIKOCTHIO Mapa B XOJE
ucnapeHus?

6.7. Kakoe KOTUYECTBO KaXXJOTO M3 KOMIIOHEHTOB CMECH OYyJEeT HaXOJIUThCS B JKUIKOU
¢aze u B mape, eciii M KI' CMeCH, 33/IaHHOT0 COCTaBa HarpeTh JI0 TeMIeparypsl 17

6.8. Kakue npoayKThl MOKHO MOJYyYUTh, €CIIA MIOJABEPTHYTh KUJIKOCTh 3aJaHHOTO COCTaBa

@) TIEpPEerOHKEe B paBHOBECUH (MHTETPATILHOM NIEPETOHKE);

0) npocToii (muddepeHInaaTbLHOMN) MepEeroHkKe;

8) pekTuuKaIuu?

Bapuanr Cucrema A-B M, kr a, moi.% A T, °C
1 H>0 — C4HsO; 2,0 80 92
2 CH30H — CoH4Cl> 0,5 30 68
3 (C2Hs)>0 — CCl4 1,0 60 65
3aoanue Ne 7. @azoevie pasnosecus. /[uazpammel niaskocmu
7.1. OxapakTepusyiiTe nuarpamMmy IJIaBKOCTH cucTeMbl A — B: pacTBopuMOCTb

KOMIIOHEHTOB B XHJKHUX U TBEPABbIX (a3ax, TUIBI TBEPAbIX PACTBOPOB, HAJTMYUE YCTOWUUBBIX U
HEYCTONYMBBIX XUMUYECKUX COCTUHEHH.

7.2. [laiite omMcaHHE COCTOSIHMSI CHUCTEMbl B Ppa3IMUYHBIX YCIOBHSX, pacHIM(poBaB
3Ha4YeHHUE BCeX MOoJIed, TIMHUNA U XapaKTEePHBIX TOUYEK JuarpaMMbl IJIaBKOCTU cucTemsl A — B.

7.3. Onpenenute TeMIlepaTypy Haudajla KpUCTaJLIM3allid paciuiaBa cocTaBa | m cocras
NepBbIX KprcTawioB. Kak u3aMeHseTcs coctaB pacijiaBa v TBEpAOH (a3bl MU OXJIAXKICHUH?

7.4.0mpenienute TeMIepaTypy Hadaja IUIaBJICHMS, KOJIMYECTBO U cocTaB (a3 Mmpu 3TOU
TeMIEpaType A cuctemsl cocrasa II.



7.5. Hauepture cxeMaTudyeckue KpUBbIE OXJIaKJICHUS paciuiaBoB cocrasa [, II wm III,
OTIPEICNIMB YHCIIO U COCTaB (Da3 M pacCUMTaB YUCIIO CTENEHEW CBOOOIbI B XapaKTEPHBIX TOUKAX U
Ha KaXI0M y4acTKe KPUBOM OXJIaKICHUSI.

7.6. Beruuciure Macchl paBHOBECHBIX (ha3 MpH 3aganHoi Temnepatype t,°C u konndecTBe
nucxonHou cMecu cocrasa III.

7.7. qns cucrem, 00pa3yromIUX XUMUYECKHE COEAMHEHUs, ONpeAeauTe (HopMyIibl dTUX
COCIMHEHUM.

CocTaB UCXOIHOH CMECH
Bapuant Cucrema A-B Komnnuectso cocrasa A,% T.°C
WCXOTHOM | 1 11
cMecHu
1 Mg — Cu 500r 10 60 90 550
2 Cr—Sn 5 kr 20 98 80 200
3 Cd-Cu 800 100 60 50 580

Tema 4 — JeKTpoXMMHUYECKHE CHCTEMbI

3aoanue No 8. Inexkmpoosusricywiue cuibl U HOMEHUUATbL

8.1. Kakoro poja neBblIil 2JIEKTpO] TaTbBAHUYECKOTO AieMeHTa A. Hanummre ypaBHeHne
peaKIuy, MPOTEKAIOIIEH Ha STOM 3JIEKTPO/I€ B PABHOBECHBIX YCIIOBUSX, M YPaBHEHHE JJI pacueTra
MOTEHIIMAJIA 3TOTO IEKTPOIa.

8.2. Onpenenure CPeIHION HOHHYIO aKTUBHOCTH 3JIEKTPOJIUTA 8+ B JEBOM DJIEKTPOJIE
raJlbBAHMYECKOTO d2JieMeHTa A Ha OCHOBAaHUU CIIPABOYHBIX 3HAYEHHUI CpPEIHEr0 HOHHOTO
ko3 urmenTa akTHBHOCTH JIEKTPOJIUTA TIPU MOJISUIBHOM KOHIIGHTpAIuu M1 1 Temmeparype 298
K.

8.3. Onpenenure >I€KTPOAHBIA TOTEHIIUAI JIeBOTO ekTpoaa npu 298 K. Ctannap THbIM
AJIEKTPOAHBIN MOTEHI[MA BO3BMHUTE U3 CIPABOYHHKA.

8.4. Kakoro poja nmpaBblii 3JIEKTPOJI TrAJIbBAaHUUECKOTO 35ieMeHTa A? Hanuiure ypaBHeHUe
peaxiuu, MpoTeKaoIlel Ha ITOM 3JIEKTPOJIe B PABHOBECHBIX YCIOBUSX, U YpaBHEHHUE JIJIs pacueTa
MOTEHIIMAJIA 3TOTO IEKTPOIa

8.5. Ompenenure CpeHIO0 MOHHYIO aKTUBHOCTH AJIEKTPOJIUTA 8+ B MPABOM DJIEKTPOJIE
raJIbBAHMYECKOTO d2JieMeHTa A Ha OCHOBAaHUU CIPABOYHBIX 3HAYCHHUH CPEJIHEr0 HOHHOTO
K03 duIMeHTa aKTUBHOCTH JIEKTPOJIUTA ITPU MOJISUILHON KOHIIEHTpAIMU M2 U Temnepatype 298
K.

8.6. Onpenenute 3M€KTPOAHBIA MOTEHIMAN MTPaBOro AiekTpoaa npu 298 K. CrannapTHbIi
AJIEKTPOAHBIN MOTEHIMA BO3BMUTE U3 CIPABOYHHKA.

8.7. Hanumurte »HIEKTpOAHBIE pPEAKUWH, NPOTEKAOIINE Ha OTPULATEIBHOM U
MOJIOKUTEBHOM  3JIEKTPOJAaX M CYMMapHYI XUMHUYECKYK) PEaKIUI0, NPOTEKAIUIyIO
CaMOTIPOU3BOJILHO MPHU paboTe TalbBAHUYECKOTO IeMeHTa A.

8.8. Ompenenure snextpoasumxkymyo cuny (3/C) ranpBanuveckoro snemeHTa A U
MaKCUMAaJIbHYIO TOJIE3HYIO JJIEKTPHUECKYI0 PaldoTy, KOTOPYI0 MOHO TOJY4YUTh MpH padoTe
JAHHOTO »JIeMeHTa npu Temiepatype 298 K.

8.9. Bbluucnure KOHCTAaHTY PAaBHOBECHUSI PEAKIIMU, MPOTEKAIOIIEH CaMOMpPOU3BOJIBHO a
rajibBaHUYECKOM 3ieMeHTe A npu temneparype 298 K. [Ipumure, 4to B peakiiuu y4acTByeT OJA1UH
AJIEKTPOH.



8.10.CocTaBpTe rajabBaHUYECKUH 3JIEMEHT, B KOTOPOM IIPOTEKAET CaMOIPOU3BOJIHO
XUMUYecKas peakuus B.

8.11.0npenenute cranaaptHoe 3Hauenue DJ[C rampBaHUYecKOro aneMeHTa. B kotopom
IIPOTEKAET XUMHUUYECKas peakuus B, npu temmeparype 298 K Ha OCHOBaHMM CTaHJApTHBIX
AIIEKTPOIHBIX IOTEHIINAJIOB U3 CIIPAaBOYHUKA.

8.12. Onpenenute E° npu Temmepatypax 288 u 308 K na ocHoBanun 3Hauenus E° mpu 298

0
K 1 BenmnunHebI (aéiTJ , IPUHSB YTO B yKa3aHHOM MHTEpBane Temreparyp 3asucumocts £° = f(T)
P

JIMHEWHA.

8.13. Omnpenemure AG! (kJIx) peakiun B, mpoTeKaromieil B ralbBaHHUECKOM JIEMEHTE
npu TeMmeparypax 288 K.

8.14. Ompenenure AS! (Ix/K) mist peakuun B, mpoTeKaromieil B raibBaHHYECKOM
anieMeHTe npu temneparypax 288 K.

8.15. Omnpenenute TemioBoit 3 deKT AH? (xkIx) peakmuu B, mnpoTekaromend B

raJbBaHUYECKOM 3JIEMEHTE MpH TeMrieparypax 288 K.
8.16. Onpenennre KOHCTAaHTY PABHOBECHS XUMHUYECKON peakuuu B, mpu teMrneparype 288

K.
BapuanTt I'anpBanmYecKuii 3eMeHT A Monbr/r; H,0 Monbr/rllzr’ H,0
1 Zn|ZnSO4||KCI|AGCl«p), Ag 0,005 0,2
2 Pt,H2|H2SO4||[KCIHG2Clo(«p),Hg 0,005 0,2
3 Cu|CuCl,||CdSO4|Hg2SO4(xp),HY 0,005 0,2
OE° .
Bapuant XuMu4eckas peakius B 8_T - 10%, B/K
P
1 Pb + 2Agl = Pbl, + 2Ag —-1,38
2 H> + Hg2SO4 = HoSO4 + 2 Hg - 6,50
3 Nals + Na2S = 3Nal + S + 6,59

3aoanue Ne 9. dnekmpuueckas npoeoOUMOCms pacmeopos c1advix 3J1eKmpoIunoe

9.1. Onpeznenure yAeIbHYIO 3JIEKTPUYECKYIO NMPOBOJUMOCTb PAcTBOpPA 3JIEKTPOJUTA A,
HCIOJIb3YS YJEJIBHOE CONPOTUBIIEHUE PACTBOPA P.

9.2. Onpenenute MOJSAPHYIO 2JIEKTPUUECKYIO IPOBOJUMOCTD PACTBOPA NIEKTPOJINTA A.

9.3. Ha ocHOBaHMM CIIPaBOYHBIX JaHHBIX IPOBOJUMOCTH OTIEJIBHBIX MOHOB BBIYMCIIUTE
IIPENENbHYI0 MOJISIPHYIO 2JIEKTPUUYECKYIO IIPOBOJUMOCTD 3aJaHHOTO AJIEKTPOJINATA.

9.4. Paccunraiite creneHb auccounanuu (%) u KOHCTAHTY JUCCOLMALIUY JIEKTpoInuTa A
IIpy KOHIeHTpanuy C Ha OCHOBAHUU JIaHHBIX IEKTPUYECKON IPOBOAUMOCTH.

9.5. Omnpenenure KOHLEHTPALMIO HMOHOB BOJOpPOJA B PAacTBOpe 3JeKTposmTa A Ipu
KoHLeHTpauun C, UCHOIb3ysd 3HAYEHHWE CTENEHU AUCCOLMAlMH, nosiydeHHoe B 1. 8.4. m pH
pacTBopa.

9.6. N300pa3ute cxemMaTndecku | OOBSICHUTE 3aBHCUMOCTB YAEIbHON 3JIEKTPHUUECKOM
MPOBOJIUMOCTH OT KOHIIEHTPALMH cJ1a00r0 U CHIIBHOTO 3JIIEKTPOJIUTA.




9.7. N300pa3ure cXeMaTHUECKU U OOBACHUTE 3aBHCUMOCTh MOJISIPHON 3JIEKTPUYECKON
IIPOBOJUMOCTH OT KOHLEHTPALUHU CJIA00T0 U CUIIBHOTO MIEKTPOJIMTA.

Bapuant DnekTponut A C-10°, Momb/1 p-10%, Om-m
1 HCOOH 1,39 0,569
2 H-C3H7COOH 1,04 2,278
3 HCOOH 1,11 0,655

Tema S — MeToabl U3y4YeHHsI CTPOCHUS MOJIEKYJI, OCHOBAHHbIC HA YJIEKTPUYECKHUX
CBOMCTBax

3aoanue Ne 10. Inekmpuueckue c60lcmea MoieKy

Paccunrarhy AUMONBHBIA MOMEHT U 3(PPEKTUBHBIA Paguyc MOJEKYJIbl A Ha OCHOBAaHUU
JKCIIEPUMEHTAIIBHBIX 3HAYEHUI MOJISIPHOM MOJISIPU3YEMOCTH ITpH 3a1aHHOM Temmepatype 7. Ilpu
pacuere mpeHeOpeub BEIWYMHOM AaTOMHOW COCTaBJISIONIEH MOJISPU3YEMOCTH, MOJSPHYIO
pedpaKIio BEIYUCIUTD 110 IPABUITY aAAIUTUBHOCTH.

Bapuant Mounekyna A T,K Pm-10°, M®/Momnp
1 NH3 473 35.21
2 H20 573 40.5
3 HCI 260 33.57

Tema 6 — OnTH4yecKue MeTOAbI U3YUEHUS CTPOEHHS BellecTBa
3aoanue Ne 11. Bpawiamenvnvie cnekmpvt 08yXamoMHbIX MOJIEKYJl

3.1. Hanummmure KBaHTOBO-MEXaHWYECKOE YpaBHEHHME JUII  pacdyeTa JHEPruH
BPAIIATEIFHOTO JIB)KEHHS ABYXaTOMHOM MOJIEKYJIBI KaK )KECTKOTO poTaTopa.

3.2. BoIBeauTe ypaBHEHHE ISl pacueTa M3MEHEHMs SHEPTUH BpAILEHHS JIBYXaTOMHOW
MOJIEKYJIBI KaK JKECTKOTO POTaTOpa MpH IEepexoie ee Ha COCEJHUH, Ooyiee BHICOKMIT KBAHTOBBIN
YPOBEHB.

3.3. BoBeauTe ypaBHEHHE 3aBHCHMOCTH BOJHOBOTO YHCIIA BpAIATEIbHBIX JHHUH B
CIIEKTPE TOTJIOMIEHHS IBYXaTOMHOM MOJICKYIIBI OT BPAIIaTeIbHOIO KBAHTOBOTO YHCIIA.

3.4. BoIBeauTe ypaBHEHHE Ul pacyeTa Pa3sHOCTH BOJHOBBIX YHCEN COCEIHUX JTMHUI BO
BPALIAaTEIILHOM CIIEKTPE MOTJIOIIEHHUS ABYXaTOMHON MOJIEKYJIbI.

3.5.  Paccuuraiite BpamarenbHyro HOCTOSHHYIO (B cM™ 1 M) IByXaToMHOI MOJEKYJIbI
A 110 BOJIHOBBIM YHCIIaM JBYX COCEJHMX JIMHUH B JUIMHHOBOJHOBOW HMH(pPAKpacHOH 00aacTH
BPALIAaTEIILHOTO CIIEKTPA MOTJIOMIEHUS MOJIEKYJIbI (cM.Tabm.3.1) .

3.6. OmpenenuTe 3HEPruI0 BpallleHUs MOJEKYIbl A Ha MEpBbIX ISTH KBAHTOBBIX
BpaliaTeabHbIX YPOBHAIX ([[x).

3.7. BbruepruTe CXeMaTHUECKH SHEPreTHYEeCKHe YPOBHHU BpAIlaTEIbHOTO JBHKCHMS
JIByXaTOMHOM MOJIEKYJIbI KaK K€CTKOTO poTaTopa.

3.8. HanecuTe myHKTMpPOM Ha 3Ty CXE€MY BpalllaTe/IbHble KBAaHTOBbIE YPOBHU MOJIEKYJIbI,
HE SIBJIAIOLIEHCS KECTKUM POTaTOPOM.

3.9. BeiBeauTe ypaBHEHHE JUIS BBIYUCICHUS PABHOBECHOTO MEXbSIIEPHOTO PACCTOSIHUSA
Ha OCHOBAaHMM DPA3HOCTH BOJHOBBIX YHCEN COCEAHMX JMHUNH BO BpAIIATEIbHOM CIHEKTpe
MOTJIOIICHUS.

3.10. OmnpenenuTe MOMEHT HHEPIIMU JIBYXaTOMHOW MOJIEKYINbI A.

3.11. PaccuuTaiiTe NpuBEIEHHYIO MacCy MOJIEKYIbI A.

3.12. Beruucnute paBHOBECHOE MEXbsepHOe paccTosiHue () mosekynsl A. ConocraBbTe
MOJIydEHHOE 3HAYCHHE CO CIIPAaBOYHBIMU JJAHHBIMH.

1



3.13. OrHecute HabOIIOAaEeMble JTUHUM BO BpalIaTeIbHOM CHEKTpE MOJIEKYJasl A K
BpaIllaTeIbHbIM IIEPEX0IaM.

3.14. PaccuuTaiiTe BOJTHOBBIC YHCIIa CIIEKTPAIbHBIX JIMHHIA, CBS3aHHBIX C BPAIlaTEeIbHBIMH
nepexonamu 0—1, 1 -2 u 2—3 1 monexyns! A.

3.15. Bepruucnure NpuBEACHHYIO MacCy U30TOMO3aMEIIEHHON MOJIEKYIbI B.

3.16. PaccuuTaiiTe BOJTHOBBIE YHCIIa CIIEKTPAILHBIX JIMHUIA, CBS3aHHBIX C BPAIlaTeIbHBIMH
nepexonamu 0—1, 1 -2 u 2—3 qns monexynsl B. MexbsanepHble paccTosHUs B MoJieKynax A u
B cuurtaTh paBHBIMU.

3.17. Omnpenenute BeTMUNHY U HAIPABJICHNUE H30TOITHOTO C/ABUTA JIMHUH MOTJIOMICHUS BO
BpallaTeIbHbIX CIEKTpax Mojekyl A u B, ecnu 3Tu IMHMM COOTBETCTBYIOT MEPEXOJaM MEXKIY
BpamareabHpIMu ypoBHsAIMU 0—1, 1 =2 u 2—-3 .

3.18. HapucyiiTe cxeMaTHYeCKH BpAIIATEIbHBIN CHEKTP TMOTJOMICHUS JByXaTOMHON
Mosekynsl A. Hanecutre Ha 3TOT K€ CHNEKTp JIMHUH, COOTBETCTBYIOILIME BpallaTeJIbHBIM
nepexo/iaM JJis MoJIeKyJbl B.

3.19. OObsicHUTE TPUYMHY HEMOHOTOHHOTO W3MEHEHHS WHTCHCHBHOCTH JIUHHN
MOTJIOIEHUS TI0 MEPE YBEIMYEHHSI SHEPTUU BpAILlEHUSI MOJIEKYJIBI.

Bapuant Monekyna A v-107,1 Monexkysa 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. Konebamenvnvle cnekmpul 08yXamoMHbIX MOJIEKY]l
4.1 Hamnumure  KBAaHTOBO-MEXaHWYECKOE€  ypaBHEHHME JUId  pacueTa  dSHEpruu

K0JIe0aTeIhbHOTO JIBUKCHHUS ABYXaTOMHOM MOJIEKYJIBI KaK TAPMOHUYECKOTO OCIHILISITOPA.

4.2 HamumuTe  KBaHTOBO-MEXaHWYECKOE  ypaBHEHHE JUII  pacueTa  JHEPruu
K0JIe0aTeIbHOTO JIBUKCHHS ABYXaTOMHOM MOJIEKYJIBI @aHTaPMOHHYECKOTO OCIMIIISATOPA.

4.3 Beruucnure 1o onpeaeneHHbM u3 MK-crekTpa moraomeHus 1ByXaTOMHONW MOJICKYITbI
A ocrHoBHOMY TOHY (V,), mepBoMy 00epToHy (V,) mim BTopoMy obGeprony (V,) (rabm. 4)

BOJIHOBOE YMCJIO COOCTBEHHBIX KOJIeOaHMI o, |, KOS(l)(l)I/ILII/IeHT AHI'apMOHHUYHOCTH Xe M
AHTapMOHUYHOCTb @, X, .

4.4 BpluuciuTe BOJIHOBOE YHCIO MpomymieHHOW juHuH B HMK-crnekrpe moriomieHus
JIBYXaTOMHOM MOJIEKYIBI A (V,, V, Wi V,) .

4.5 Onpenenure >HEPrUI0 KOJEOATEIHHOTO JBIKEHHSI MOJIEKYJIbl A Ha HYJICBOM
KojebaTenbHOM KBaHTOBOM ypoBHEe Eo (/Ik), MCHONB3ys BOJHOBOE YHMCIO COOCTBEHHBIX
KoJeOaHui @, WM aHTAQPMOHUYHOCTH @ X, (cM. m.4.3)

4.6 BeiBenmuTe ypaBHEHHWE ISl pacdyeTa MaKCHMaJIbHOTO KOJIEOATEIILHOTO KBAHTOBOTO
quca.

4.7 Omnpenenute MakCUMaIbHOE KOJI€OATEIbHOE KBAHTOBOE YUCIO U, I MOJIEKYIBI A.

4.8 Omnpenenute SHEPrui0 KoyeOaTenbHOTO MBUXKEHHUS Emax (k) Ha MakcumanbHOM
KoJiebaTeTbHOM KBAaHTOBOM YPOBHE.

4.9 Omnpenenute sHepruto aucconuanuu Do monexynsr A (kIk/MOJIb).

4.10 Boruepture rpaduk 3aBucumoctu E . = f(v), BeiOpaB 2-3 3HaueHUss KBAHTOBOTO

quciia U U pacCUruTaB 3HAUCHHUSA Exon. B HHTCPBAJIC OT 0 0 Uy -

4.11 Vxaxute Ha TpaduKe HSHEPrui0 KoJeOaTeNbHOIO JBWKEHHS Ha MaKCHMaJbHOM
KoJebaTeTbHOM KBAaHTOBOM YpOBHE Emax (IIx) 1 sHepruto muccormaruu Do .

4.12 BpIYHCIHTE CUIIOBYIO MOCTOSIHHYIO XUMUYECKOM CBSI3U K, IBYXaTOMHOM MOJIEKYJIbI A,



4.13 BplunuciuTe  BOJHOBOE YHCIO COOCTBEHHBIX KOJEOaHMH  M30TONO3aMEIICHHON
MOJIeKyJibl B.
4.14 Onpenenute BEIUYUHY U HalPaBJICHUE U30TOITHOTO CABUIA.
Bapuant Monekyna A | v,-107%, Mt | 7102, M | 7,107, M* | Mosekyna B
1 HI 2230 4380 - ZHI
2 HF 3962 - 11344 SHF
3 HCI 2885 - 8339 2HCI

Tema 7- XumMndeckass KHHETHKA U KATAJIU3

3aoanua Ne 14 u 15. Onpeodenenue nopaoka u KOHCHAHMbL CKOPOCHU XUMUUECKOU
Peaxkyuu u memnepamypHoil 3a6UCUMOCU CKOPOCIMU XUMUYECKOU PeaKyuu

10.1. Tlocrpoiire rpaduku 3aBUCUMOCTH KOHIEHTpanuud C HCXOJHOTO BEMIECTBa OT
BpeMenH t 1y1s peakuuu B, 3a1anHoi B Tabiuie, B koopaunatax InC = f(t) u 1/C = f(t). [To Buay
rpaduka onpenenuTe NOPsAIOK peaklnu.

10.2. PaccunTaiiTe KOHCTaHTY CKOPOCTH peakuuu B.

10.3. Berynucnure KOHUEHTPALUIO UCXOJHOIO BEIIECTBA U MPOAYKTOB peakuuu B uepes
200 ¢ oT Hayvana peakuu.

10.4. Paccumraiite Bpems, 3a koTopoe npopearupyet 10% ncxomHOTO BElecTsa.

10.5. Onpenenute nepro1 NOAYNpeBpalieHUs peakuu B.

Bapuant 1. Peakums 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

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

t-10°3 ¢ C-102 mob/n
0 1,0000
1,2 0,9352
2,4 0,8794
6,0 0,7442
12,0 00,5936
24,0 0,4218
Bapuant 3. Peaxmus B: 2N2O=2N,+ O, T=938 K
t,C C, Momab/n
0 0,154
30 0,145
60 0,137




120 0,122

240 0,097

300 0,086

10.6. Onpenenure 3HEPTUIO AKTUBALIMM XUMUYECKOW peakuuu B, ucnosib3ysl 3HaueHUs
KOHCTaHTBI CKOPOCTHU peakiuu Ky u Ko nipu 1ByX 3HaueHusx Temmepatypsl 11 u 1.

10.7. 3anmmmure ypaBHeHue Appenuyca. Omnpenenute MNPEAIKCIOHEHIIUATBHBIN
MHOJKHUTEIb B YpaBHEHHH AppeHnyca.

10.8. Onpenenute KOHCTAaHTY CKOPOCTH XUMHUECKON peakuuu B npu temneparype 713.

10.9. Onpenenute TemnepaTypHbiii koappunueHT Bant-I'opda y a1 ckopocT peakuun
B B unrepsane temneparyp Tiu 7.

10.10. Hcmonb3yss TemmnepaTypHbIii KOA(QQGUIUEHT 7Y, ONpEeAeTuTe, BO CKOJIBKO pa3
U3MEHUTCS CKOPOCTh PEAKIUH, €CIIA TeMIiepaTypy 11 yBennuuTh Ha Benuuuny AT.

Bapuant | T1, K k1 To, K ko T3, K AT, K
1 656 7,700 1/(Mob-C) 592 | 0,844 n/(vMomb-c) | 667 25
2 523 | 1,45-102 n/(moms-c) | 570 | 0,324 n/(momb-c) 590 25
3 813 1,702-10° ¢ 783 4,635.105 ¢t 777 15

3.2. KonTpoJbHbIe BONPOCHI JIs NIPOBeAeHus 3aueTa (6 cemecTp):

Tembl 1 1 2 - XumMu4ecKkasi TEPMOJUHAMHUKA U XUMHYECKOe PaBHOBecHe

OYHKIMU COCTOSHUSA U QYHKINHU MPOLIecca — MPUHIUIHAIBHbBIE OTINYHS.

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

Pacuer TemnoBeIX 3(hEKTOB pa3IMYHBIX TUIOB (Da30BBIX TMpEeBpalIcHUi (IUIaBICHUE,

KpUCTAJIJIN3allusl, UCTIapeHHe, BO3TOHKA U T.JI.) C UCIOJIb30BaHUEM TaOJIHI] CTAaHAAPTHBIX

TepMoIuHaMHueckux QyHkuuii. [Ipumepsl pacueros.

5. Pacuer TemioBbIX 3QPEKTOB XUMUYECKUX PEAKIUil B 3aBUCUMOCTU OT TEMIEPATYPHI 1O
ypaBHeHuto Kupxroda B quddepeHnnansHoi 1 HHTETpaibHOU opmax.

6. VHTepnoJyiAlMOHHbIE YPAaBHEHUS TEINIOEMKOCTH, Pa3IMYHbIE UX (OPMBI, IPUMEHHUMOCTb.
[Ipumepsl npuMeHeHusl.

7. Pacuer wu3MEHEHHUs OHHTPONMM Ui XUMHYECKOW pEaKkIuu [0 TeMIlepaTypHbIM
3aBUCHUMOCTSM TeruioeMKocTH. [IprumMepsl pacueToB.

8. HampaBneHue XMMHUYECKOTO Mpollecca — YCIOBUS HCHONB30BaHus »Hepruu ['ubOca,
sHepruu ['enbpMrospiia, SHTPONHUU KaK KPUTEPHEB TEPMOIMHAMHYECKON BO3MOXKHOCTH
(WM HEBO3MOXKHOCTH)  CaMOIPOU3BOJILHOTO  MPOTEKaHUS  (PUIUKO-XUMHUYECKOTO
npouecca. [Ipumepsl pacueTos.

9. 3aBHUCHMOCTh KOHCTaHTBhl PAaBHOBECHS OT TEMIEpPaTypbl — MPUMEHUMOCTb YpaBHEHUU
1300apbl ¥ U30XOPBl XUMUUYECKOHN peakiiuu, aHalu3.

10. BoipaxkeHus: A7 KOHCTaHThl PAaBHOBECHUS JUISI PA3JIUYHBIX THUIMOB TOMOTEHHBIX H
TeTepOTreHHBIX XUMUYECKUX PEAKITHIA.

11. BnusiHue M3MeHEHHUs] KOHIIEHTPAIUH, JaBJICHUS U TeMIIepaTypbl Ha CABUT XMMHYECKOTO
paBHOBECHS — KadeCcTBeHHbI aHanmu3 (o mpununumy Jle-Illarense) u crporuit
TEepMOIUHAMHUYECKU pacueT. [Ipumepsr.

12. Pacyer KOHCTaHT PAaBHOBECHUS XMMHYECKHX PEAKIUN C HCIOIH30BAaHUEM HCTHHHBIX H
CPEIHUX TETUIOEMKOCTE.

13. TepMoaguHAMHYECKUN aHAIIA3 CMEIICHHUS] XMMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT

JIABJICHUS, TEMIIEPATYPBI, CTEXUOMETPUN PEAKITHH.

el NS>
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Tema 3 — ®a3oBble PaBHOBECHUSA U PACTBOPLI HEIJICKTPOJIUTOB

ITpumenenue npasuna a3 ['m66ca — 11 4nucTo (Ha30BBIX MPOLIECCOB U AT IPOLECCOB C
IIPOTEKAHUEM XUMUYECKUX NpeBpatieHuii. [Ipumepsl.

AHanu3 pa3In4HbIX TUIIOB AUArPAMM COCTOSIHUS OJJHOKOMIIOHEHTHBIX CUCTEM.
CpaBHuTenbHas NpUMeHUMOCTh ypaBHeHui Kianeiipona u Kianelipona-Kiaysuyca.
B3aumocBs3b KpUBBIX OXJIQXIEHUS U JUarpaMM COCTOSIHUSI IByXKOMIIOHEHTHBIX CHCTEM.
[TpumMeps! TOCTPOCHUS AUArpaMM MO KPUBBIM OXJIQKICHHUS U 00paTHO.

Omnpenenenrne OTHOCUTENBHBIX MacC U MOJIBHBIX KOJMYECTB KUJIKOM U KPUCTANINYECKON
¢a3 1o aumarpaMmaM: IUIaBKOCTH, JKUIKOCTh-TIAp (MApOKUAKOCTHOE paBHOBECHE),
WCIIO0JIb3YS MPAaBUJIO phlyara.

CpaBHUTENbHBI aHAIM3 W TPUMEPbl pPa3IMYHBIX THUIIOB JUarpamMM IIJIaBKOCTH
JIBYXKOMITOHEHTHBIX CUCTEM.

Kpurepun knaccudukanuu 1uarpaMM COCTOSIHUS — 110 CIIOCOOHOCTH K pacTBOPEHHIO (a3,
BO3MOYHOCTH 00pa30BaHUs U Pa3IOkKEHUS] XUMUYECKUX COECTUHEHHM, UX TepMHUUYECKON
YCTOWYMBOCTH, OCOOEHHOCTSIM (Da30BbIX (CTPYKTYPHBIX, arperatHbix) IpeBpalleHuil
BEIIECTB.

Tema 4 - JeKTpoOXMMHUYECKHE CUCTEMbI

Pacuer pH, pOH, paBHOBecHOro cocraBa i PacTBOPOB JJICKTPOJIMTOB Pa3TUIHON
CTEXMOMETPUYECKOTO0 COCTaBa M TJyOMHON NPOLECCOB accoIMalMy-auCCOLMAlINY,
KOMIUTEKCO0Opa3oBanus u ap. [Ipumepsr.

dopmManbHOE B CYITHOCTHOE COJICPKAHWE TIOHSTHSI aKTUBHOCTH KOMIIOHEHTOB PacTBODA;
B3aMOCBSI3b C BO3MOYKHOCTBIO MPOTEKAHUSI XUMUUECKHUX PEaKIUii B pacTBOpax.
OcHoBHble  (DaKkTOpBI, BIMSIONIME Ha paBHOBECHE TPOLECCOB THAPOJIU3A U
KoMILIekcooOpazoBanus. [Ipumepsl.

Ananu3 mapaMeTpoB ypaBHeHHUs HepHcTa A pacyeta paBHOBECHOTO 3JIEKTPOTHOTO
MOTEeHIIMANA.

B3anMocBsI3p MEXKIy AIEKTPOABIKYIICH CHIIONW TaIbBAHUYECKOTO dJIEMEHTa U paboTOM
raJIbBAHMYECKOTO 3JIEMEHTA JUTsl pa3IMYHbIX TUIIOB MPOLIECCOB.

Hcnonb30BaHre pa3aryuHbIX BCIIOMOTATENbHBIX (CTAaHAAPTHBIX) 3JEKTPOJIOB U IIKAJ PU
aHaJIM3e  AIEKTPOXUMHUYECKUX  MOTEHIMAJIOB, TEOPETUYECKHE U  MPAKTUYECKUE
0COOCHHOCTH MX IPUMEHEHHS.

Teopetnueckoe 000CHOBaHHE U MPAKTUUYECKHE OCOOCHHOCTH MPUMEHEHHUS Pa3IMYHBIX
tunoB 31ekTpoaoB (I u |l pona, okUCIUTENbHO-BOCCTAHOBUTENBHBIX, FA30BbIX, HOHHO-
oO0MeHHBIX). [IpumMepsr.

TepMoanHaMUyecKuil aHAN3 AIEKTPOXUMHUUYECKUX MPOIIECCOB, PACYECTHHIN ammapar.
O6ocHOBaHME M HCIOJb30BAHUE CTAHAAPTHBIX OJICKTPOJHBIX TMOTEHIUAIOB IS
OTpeJieNieHUusI  BO3MOXHOCTH  TMPOTEKaHHS, HANpaBlIEHUS.  XUMHUYECKUX U
ANEKTPOXUMUYECKUX KOPPO3ZHOHHBIX MPOIIECCOB.

[IpumenuMocTs (MPUOIMKEHHOCTh HUCHOJB30BaHUS) CTAHJIAPTHBIX MOTEHIMAJIOB JUIS

OLIEHKHA MPUHIUITHATHEHON BO3MOYKHOCTH MPOTEKAHUS OKHUCIIUTENBHO -
BOCCTaHOBUTEIHHBIX PEaKIIUH.
Pacuer DOJIC ranmpBanmveckux osnemMeHToB pasiauunbix Ttuno (I, 1, 11l pona,

OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX, HOHHO-OOMEHHBIX, T'a30BbIX H Jp.).

TeopeTndeckne OCHOBBI M IPAKTHYECKOE HCIIOJIB30BAHME IOTEHIMOMETPUYECKUX
U3MepeHuil (ompezeneHne KOHLEHTpaluu (aKTUBHOCTH) pacTBopa 3jekTposuta, pH
pacTBopa, NOTEHIIUOMETPUUECKOE TUTPOBAHMUE).

XUMHUYECKUE UCTOYHUKU TOKA — COBPEMEHHBIE JOCTHMKEHUS M HpoOjieMbl B 00nacTu
MIPOU3BO/ICTBA OaTapeil, akKKyMyJIsITOPOB, TOIUIMBHBIX 3JIEMEHTOB.

Pacuer u aHaNM3 CTENEHN JUCCOIMALMU M KOHCTAHThI AUCCOLUMAIIMH cT1a00T0 3JEKTPOIUTa
13 U3MEPEHUH 3JIEKTPOIIPOBOJHOCTH.
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AnHanu3 3aBUCUMOCTEH yJENbHOW, MOJSIPHOM M HKBUBAJEHTHOH 3JIEKTPUUYECKUX
MIPOBOJIMMOCTEH CHIIBHBIX U CIIA0BIX IIEKTPOIMTOB OT KOHIIEHTPAIIUY U TEMIIEPaTYPHI.

TeopeTnueckue OCHOBBI M IMPAKTUYECKOE HCIIOIb30BAHUE HM3MEPEHHM DIIEKTPUUYECKOMN
MPOBOJAUMOCTU (KOHIYKTOMETPUUECKHE AATUYMKH, KOHIYKTOMETPUUECKOE TUTPOBAHUE U

Jp).

Tema 5 — MeToabl U3yYeHHUs] CTPOCHUS MOJIEKYJI, OCHOBAHHbIC HA JIEKTPUYECKUX
CBOlCTBax

47 Ilonsipu3aniys NOJSPHBIX U HEMOJISPHBIX MOJIEKYI B IIOCTOSIHHOM U IIEPEMEHHOM
ANEKTPUYECKUX MOJIsIX. Pedpakiius.

VYpasuenus Jlebas, Knaysunyca-Mocottu u Jlopeni-JlopenTiia.

Onpenenenre AUMOIBHOTO MOMEHTA U MOJISIPU3YEMOCTH MOJIEKYIL.

Hcnonb3oBaHne IEKTPUYECKUX CBOMCTB MOJIEKYJI JJIsl OTIPEAETICHUS] CTPOSHUSI MOJIEKYII
U COCTaBa pacTBOpa.

Tema 6 — OnTnueckue METO/AbI U3YUYCHUSA CTPOCHHUSA BEIIECTBA

BpamarenbHblil CHEKTP NOTIONIEHUS.

MOMEHTBI MHEPLIMM JIBYX- © MHOTOAQTOMHBIX MOJIEKYJI

KonebartenbHo-BpaliaTeabHbIN CIEKTP MOTJIOLICHHUS.

Uwucno u Tunsl KoJie0aHWK B MHOTOATOMHBIX MOJICKYJIax.

VYcnoBust akTUBHOCTH HOpMalibHBIX Kosiebanuii B UK- u KP-cniektpax.

CoBMecTHOE HCIOJIb30BaHUE KojebarenpHO-BpamareabHbpix MK-cekTpoB U CIieKTpoB
KOMOHMHAIIMOHHOTO PACCESIHUS TSl CY)KJIEHUSI O CTPYKTYPE U CBOMCTBAX MOJIEKYII.

Tema 7- XuMnuyecKasi KHHETHKA M KAaTAJIN3

Bo3moxHOCTH, OrpaHMYEHMs] W aHAIM3 TEPMOJUHAMUYECKOTO M KHHETUYECKOTO
MOX0JI0B K UCCIIEIOBAaHUIO XUMUYECKHUX IIPOLIECCOB (PEaKuii).

I'panuubl NPUMEHMMOCTH 3aKOHA JEHCTBYIOIIMX MacC — OCHOBHOTO MOCTyJara
XUMUYECKON KMHETHKU U COOTBETCTBYIOIUX KHHETUUECKUX YPaBHEHUM.

B3anMoCBs3p M NPUHIMNHAIBHBIE OTJIMYMS B MOHATUAX MOPSAKA U MOJIEKYJISPHOCTH
XUMHUYECKON PEaKLUH.

OOmuit mOIXO0J K COCTaBICHUIO W MHTETPUPOBAHHIO KUHETHUYECKUX YpaBHEHHI
Pa3JIMYHBIX MOPSAKOB; YCIOBUS PUMEHUMOCTH.

OneHka mopsiika U MOJEKYISIPHOCTH XUMHYECKHX PEaKIui; OOIIHOCTh U Pa3IUuYHsl.
ITpumepsi.

BoisiBienne U aHanu3 JMMUTUPYIOIIMX CTaJAUM JUIsl PA3JIMYHBIX THUIOB XUMUYECKUX
peaKiuu.

[TocTpoenue u aHanu3 SHEPrETUUECKUX JUATPAMM XUMUYECKUX PEAKIUH.

[TocTpoenue, aHanus, OTIMYUS HSHEPTETHUECKUX AUArPAMM XUMHUYECKHX peakiuii 6e3
KaTajln3aTopa U ¢ KaTaau3aTopoM.

®U3NKO-XMMUYECKHE OCHOBBI MNPHUMEHEHHUS pPaJMOAaKTHUBHBIX HM30TOMOB B CX€Max
KOHTPOJISI U aBTOMATH3AI[UM TEXHOJIOTHYECKUX TMPOLECCOB Al OOHAPYKEHUS CKPBITHIX
neeKTOB.

AHanu3 COBMECTHOTO M HE3aBUCUMOTO BIIMSHUS MMapaMeTpoB (TeMIlepaTyphl JaBICHUS,
o0BemMa, cocTaBa pearupyrouieil CMeCH) Ha CKOPOCTh XUMUYECKOW PEaKIIHH
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3.3. KonTposabHble Bompochl mo kypcey "®usuyeckass xumusi'" K 3K3ameny (5
ceMecTp)

Temsl 1 1 2 - Xumnueckast TEPMOANMHAMHUKA U XUMHUYECKOEC PAaBHOBECHE

OyHKUMU Tpouecca U (QYHKIUU COCTOSIHMS. BHyTpeHHss sHeprusi, TeroTa, padoTa,
3aKOHBI TEPMOJAUHAMUKH.

PaboTta pacmupeHuss MaeaNbHOTO ra3za B M30TEPMHUYECKOM, H300apHOM U H300apHO-
M30TEPMHUUYECKOM IPOLIECCaX.

TennoTta npoieccoB Mpu MOCTOSIHHOM 00beME U IaBJICHUH.

[Tepsrlii 3akoH TepmoauHamMuku. Pacuet Temossix 3¢ dekroB. 3akoH ['ecca.

TemnoTsl 00pa3oBaHus U TEIJIOTHI CrOpaHus BellecTB. VX ncnosib30BaHue JUIsl pacyeToB
TEIUIOBBIX 3 (HEKTOB XUMHUECKUX PEaKLIUH.

Omnpenenenve TemIoeMKOCTH. VcTuHHas W cpelHAs TEIIOEMKOCTh. 3aBUCHUMOCTb
TEIUIOEMKOCTH OT TeMIIepaTypbl (MHTEPHOJISLUOHHbBIE YPaBHEHHUS).

3aBUCUMOCTb TEIJIOBOTO A(PQeKTa XMMUUYECKUX peakluil OT TeMIlepaTrypbl. YpaBHEHUE
Kupxroda.

WnrerpupoBanne ypaBHenus Kupxroga. CocraBieHue ypaBHEHUs JJs pacuera
TEIUIOBOTO 3P eKTa XUMUYECKON peakluu Ipy 3aJJaHHON TeMIepaType.
Tepmoannamuuecku oOpaTumMble U HeoOpaTuMble npoliecchl. PaboTa TepMoguHaAMUUeCKU
00paTUMOTO TpoIiecca.

OHTponusa. Marematnueckue BoipaxeHus |l 3axoHa TepMoaMHaMUKH 1St 0OpaTUMBIX U
HEOOpPaTUMBIX MPOIECCOB.

M3MeHeHre S3HTPONKUHU B U30JUPOBAHHON CUCTEME KaK KpUTEPHUI HalpaBiIeHUs Mpolecca
U COCTOSIHUSI paBHOBECHSI.

V3MeHeHue 3HTPONMH NPU HarpeBaHUU, PaCIIUPEHNH, CMEIICHUH WEATIbHBIX Ta30B MIPU
(ha30BBIX TIEpEX0Iax.

[Tocrynat [1nanka. Pacuer abCOIOTHOM SHTPOTIHH.

W3MeHeHune SHTponMU B XUMHUYECKHX peakuusx. CocTaBieHUe ypaBHEHUS IJIs pacyera
M3MEHEHMsI SHTPOIINU XUMHUYECKOM peakliuu Mpy 3aJaHHOH TeMIlepaType.
MakcuManbHas 1 MakCUMallbHasl noje3Has padora. TepMoauHaMuyeckue MOTEHLUAIIBI
Kak Mepa paboTOCIIOCOOHOCTH CUCTEMBI.

TepmoauHaMuyeckue MOTEHIMANbl KaK KpUTEPUHA HalpaBiIeHUs IIpoliecca U COCTOSIHUSA
paBHOBECHS B 3aKPBIThIX CHCTEMaX.

Ouneprust ['enpmrosbua (M30XOpPHO-M30TEPMUYECKUI MOTeHUMaAn) U sHeprus ['ubO6ca
(u306apHO-NU30TEpMHUUECKUM oTeHan). CBOOOAHAs U CBSI3aHHAs SHEPIUS.
3aBucumocTs 3Hepruu ['m06¢ca ot TemMneparypsl U JaBIEHUS.

VYpasuenue ['enpmromnsia-I' nooca.

3aBucuMoOCTh 3Hepruu [ub0ca OT cocraBa cHCTEMbl. XUMMYECKHH IMOTEHIUAI
KOMIIOHEHTa CUCTEMBI.

XUMHUUECKUH OTEHIIMAT UJICAJIbHOTO U PeaibHOTO ra30B. OYTUTUBHOCTD, KO3 PUIIHEHT
(YrUTUBHOCTH; AaKTUBHOCTb, KO3(P(UIMEHT AaKTUBHOCTH peajbHOro rasza. MeTojbl
HaXO0XJeHUs KO3 PULINEHTOB ()YTUTUBHOCTU U AKTUBHOCTH.

BriBoJ ypaBHEHNS "M30TEPMBI XMMUYECKON peakuun'.

TepMoanHaMHuuecKue U MPAKTUYECKUE KOHCTAHThI paBHOBECHS. CBA3b MEXAY HUMM.
PaBHOBecHE B TETEPOr€HHBIX XHMHUYECKUMX peakuusx. KOHCTaHTBI paBHOBECHUS
TETEPOreHHBIX PEAKIIUM.

3aBUCHMOCTb KOHCTaHTBhl PaBHOBECHS OT TEMIIEpaTypbl. BbIBoA M aHanu3 ypaBHEHUs
n300apbl XUMUUECKOH peakunu B auddepeHuansHoi popme.

WnterpanbHas ¢opma ypaBHEHHs u300apbl Xumuyeckod peakiuu. CocTaBieHHe
YPaBHEHUs Ul pacueTa KOHCTAHThl PABHOBECHS XUMUYECKOM PEAKIIUHU OT TEMIIEPATYPBHI.
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Tennosas TeopeMa HepHcTa U cileACTBUS U3 Hee.

Tema 3 — ®a30Bble paBHOBeCHSI H PACTBOPbI HEAJIEKTPOJINTOB

IMpaBuno a3 ['ubbca. Ilomstue "dasza", "cocraBustomee BemiecTBa', "dUCIO
KOMIOHEHTOB", ""TepMOANHAMUYECKUE CTENICHH CBOOOIBI".

YcnoBue TepMOMHAMHYECKOTO PABHOBECHS MEXKTy (hazamH.

BeiBox, aHanu3 u unTerpupoBanue ypasHeHus Knaysuyca-Knaneinposna.

JlmarpaMMBbl COCTOSTHHSI OJTHOKOMIIOHEHTHBIX cUcTeM. MX pa3bop ¢ moMompo mpaBuiia
¢a3 ['mb6ca.

WneanpHble U HenJeanbHble pacTBOPHL. 3aKoH Payis.

[IpenensHO pa3daBiIeHHBIE, aTePMATIbHBIC, PETYISIPHBIE PACTBOPHI.

[TapuuanbHble MOJIbHBIE BEIMYUHBL. Y paBHeHuUs [ n60ca-/lrorema.

XUMHYECKUI NOTEHIMaJl KOMIOHEHTA B H/I€aIbHOM U HEUI€aIbHOM pacTBOpax.
Boruncnenus akTHBHOCTH paCTBOPHUTEIS MO MOHMKEHUIO JBJICHUS [Tapa HaJl paCTBOPOM
Bbrunicnienue akTUBHOCTH pAcTBOPUTENS IO MOHMKEHUIO TEMIEpaTypbl 3amMep3aHHs
pacTBopa.

Boruncnenue akTHUBHOCTH PACTBOPUTENS IO OCMOTHYECKOMY JJaBICHUIO pacTBOPA.
KomnurarusHele cBOKWCTBAa paCTBOPOB M UX NMTPAKTHYECKOE UCIIOIb30BAHUE.
PacTBOpUMOCTE ra30B B ®HUAKOCTU. 3aBUCUMOCTh PACTBOPUMOCTHU OT TEMIIEPATYPHI.
PacTtBOpUMOCTE ra30B B )KHIKOCTH. 3aBUCUMOCTh PACTBOPUMOCTH OT JIaBJICHUS U T0OOABKH
anektposinta. YpaBHeHue CeueHoBa.

HeorpannuenHo pacTBopuMbI€ APYT B APYyre KUAKOCTH. Brluucienue naBiaeHus 1 cocTaBa
napa HaJ uaeanbHbIMU pacTBopamu. [lepsbiit 3akoH ['n66ca-KonoBanosa.

Juarpammbr  "oOmmiee maBieHHe-cocTaB', "Temmeparypa KWIleHHs - cocTaB',"cocTaB
pacTBopa -coctaB napa' i UaeaIbHbIX PAaCTBOPOB.

da3zoBas AuarpaMMa paBHOBECHs KUIKOCTh — map. [IpaBuso peryara.

Buapl nmeperonku: uaTerpanbHas, auddepeHnuanbaas, GpakimoHHasl, pEKTU(PUKAIIHSL.
A3eoTporHble pacTBOPHI. JlnarpaMMmbl paBHOBECHS KUAKOCTb — IMap JUIsl a3€0TPOIHBIX
pacTtBopoB. PexTudukaius a3e0TpOIHbIX PACTBOPOB.

OrpanuyeHHas B3aWMHas PacTBOPUMOCTb JKHJAKOCTeHl. BnusHue TtemmepaTypbl Ha
PacTBOPUMOCTb.

JlaBneHre M COCTaB HACHIIIEHHOTO Mapa B CHCTEMax C OrPaHUYCHHOW B3aWMHOM
pactBopuMoOCThIO. [[narpammel "oOmiee naBieHue cocTaB", "TeMmmeparypa KUIEHUS -
coctaB", "cocTraB pacTBOpa — COCTaB mapa" IJisi CHUCTEM C OrpaHUYECHHOW B3aMMHOU
PacCTBOPUMOCTBIO KUJKOCTEH.

JlaBieHue u cocTaB Mapa HaJ CMEChl0 B3aMMHO-HEPaCTBOPUMBIX xkuakoctel. [leperonka
C BOJISIHBIM TTapOM.

PacTBOpUMOCTE TBEpABIX BEIIECTB B KUAKOCTU. MneanbHas pacTBOPUMOCT. Y paBHEHHE
[Ipenepa.

JluarpaMmbpl TJIaBKOCTH JBYXKOMIIOHEHTHBIX CHCTEM C TMOJHOW pacTBOPUMOCTHIO B
KUJKOM U TIOJTHOM HEPacTBOPUMOCTHIO B TBEPIOM COCTOSTHHH. KpuBbIe oxiaxaeHusl.
JluarpaMMBbl TUTABKOCTH JIByXKOMIIOHEHTHBIX CHUCTEM C TIOJHOM pacTBOPUMOCTBIO B
AKHUJIKOM U TBEPJIOM COCTOSHUU. BUIBI TBEpABIX PAaCTBOPOB.

JlmarpaMmbl COCTOSIHUSL JBYXKOMIIOHEHTHBIX CHUCTEM C TIOJHOW PacTBOPUMOCTHIO B
KHJIKOM U OTPaHMUYEHHOHN PacTBOPUMOCTBIO B TBEPIOM COCTOSIHUH. KpHBbIe OXJIaX ICHHSL.
JluarpaMMbl TJIaBKOCTH  JIByXKOMIIOHEHTHBIX CHCTEM, OOpa3ymoIUX XHMHUYECKHe
COEJIMHEHUS, MJIaBsIuecs 0e3 pa3aokKeHUs U ¢ PA3I0KECHUEM.

JluarpaMMbl  COCTOSIHUSLT TPOMHBIX JKHUIKHUX CHCTEM C OTPAaHUYCHHOW B3aWMHOMN
pPacTBOPHUMOCTBIO

Pacnipenenenne pacTBOPEHHOTO BEIIECTBA MEXIY JABYMS OKUAKMUMH  (a3amH.
OKcTparupoBaHHUe.

. JlmarpamMmbl TIaBKOCTH TPEXKOMIIOHEHTHBIX CHCTEM.



58.

59.

60.

61.

62.

63.
64.

65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

81.
82.

83.

Tema 4 - 3J1eKTp0xuanec1me CUCTEMbI

KosnmuraruBHble CBOMCTBA pacTBOPOB AIEKTPOIUTOB. M30TOHMYECKUN U OCMOTHYECKUI
KO3 PULIIEHT.

CrpoeHue pacTBOPOB CHUJIBHBIX 3JEKTPOJIUTOB. OCHOBBI 3JIEKTPOCTATHUUECKON Teopuu
PacTBOPOB CHJIBHBIX 3JIEKTPOJUTOB [lebas n Xiokkens.

VYpaBHeHue i pacdera CpeAHUX HOHHBIX KodhdumumentoB axtuBaoctu (I, I u 111
npubmxenns Teopun Jledas n XIoKkes).

PaBHOBecue B pacTBOpax dIEKTPOJMTOB. TepMOOMHAMUYECKHE M IPAKTUYECKUE
KOHCTAHTBI HOHHBIX PABHOBECHUI.

DNEeKTPOXUMHUYECKUN TMOTeHIMad. BO3HUMKHOBEHHE CKauka MOTEHLHUana M JIBOMHOIO
ANEKTPUYECKOTO CJI0s HAa TPAHMIIE pa3/iesia METaII — PACTBOP MIEKTPOJIUTA.

BonopoaHas nikana 3JIeKTpOIHBIX TOTEHIIUAIOB.

VpaBuenue Hepucra s paBHOBecHOro mnoTeHnuana. CTaHIApTHBIM SIEKTPOJIHBIN
ITOTEHIMAJ.

Onektpoast | poma. Ilpumepsl. OnekTpoanble peakiuu. PacueT paBHOBECHBIX
MOTEHIINAJIOB.
Onektpoast |l poma. Ilpumepsl. DnexTpomnbie peakiuu. Pacder paBHOBECHBIX
MOTEHIINAJIOB.
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE ANEKTPOJbI. [IpuMepbl. DJIEKTPOIHBIE PEAKIUU.

Pacuer paBHOBECHBIX MOTEHIIMAJIOB.

HNonooOmenHbIe 21eKTpo1bl. CTEKISTHHBIN JIEKTPOI.

KonuenTpannoHHeie ranpBanndeckue 3neMeHnTsl. Pacyer 3/1C

XumMmudeckue rajipbBannyeckue syemenTsl. Pacaet D/1C.

lanpBaHnueckue »dIeMEHTHI C TepeHocoM U 0e3 mepeHoca. lcmonb3oBaHue
raJIbBAHMYECKUX JJIEMEHTOB 03 mepeHoca Uil AKCHEPUMEHTATIbHOIO OIpeaeTIeHUs
CPEIHUX MOHHBIX aKTUBHOCTEM.

Hcnonp3oBaHve  CTaHAAPTHBIX MOTEHUUANIOB JJIA  ONPEICICHUS  HalpaBJICHUS
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIAMN.

Hcnonp3oBanve  CTaHAAPTHBIX MNOTEHIUAJIOB Uil ONPENCIICHHS  HaIlpaBJICHUS
ANEKTPOXUMUYECKUX PEAKLIUMN.

OmnpenesneHrne TEPMOANHAMHYCCKUX TapaMeTpoB xumuueckux peakmmii (AH, AS, AG),
HIYIIMX B TAJIbBAHUYECKOM HJIEMEHTE.

OnHopa3oBble XUMUYECKUE HCTOYHUKH TOKA.

MHoropas3oBble XUMUYECKHE HCTOYHUKH TOKA (AKKyMYJISITOPBI).

VYnenbHas, MOJEKYIspHAasT U SKBUBAJEHTHAs NPOBOIUMOCTb. CBSA3b 3IEKTPUUYECKOU
MIPOBOJIUMOCTH C MOJABHKHOCTSAMH HOHOB.

3aBUCUMOCTD JIEKTPUUYECKOU MPOBOJUMOCTH OT TEMIEPATYPbI, IPUPOIBI SJIEKTPOJIUTA U
pacTBOPUTEIIS.

3aBUCHUMOCTbD YAEIbHOM AIIEKTPOIIPOBOTHOCTH OT KOHLIEHTPALIUH JUIsI €1a00r0 U CUIILHOTO
3JEKTPOJIUTOB.

3aBUCHUMOCTb SKBUBAJIEHTHOM MPOBOJUMOCTH CHJIBHBIX 3JIEKTPOJIUTOB OT KOHIIEHTPALUU.
OcHoBHble nIoNoKeHus Teopuu Jledas-Xrokkens-On3zarepa.

[IpakTHuecKkoe UCTIOIB30BAHNE U3MEPEHUH AIIEKTPUUECKOU MPOBOJAUMOCTH.

Uucna nepeHoca, UX UCIOJb30BAHUE ISl ONPEICIICHUS IEKTPUUECKON MPOBOJAUMOCTHU
OT/ENbHBIX HOHOB.

Tema 5 — MeToabl U3y4eHHs CTPOEHHS MOJIEKYJ, OCHOBAHHbIEC HA JJIEKTPHYECKHX
cBOMcTBaAX

Jlonspusanys NOIAPHBIX U HEMOJIAPHBIX MOJIEKYJI B IOCTOSIHHOM U IIEPEMEHHOM
ANIEKTPUUYECKHUX MOJsIX. Pedpakius.



84. Ypasuenus Jlebas, Knaysuyca Mocottu u Jlopeni-Jlopenrtia.

85. OmnpeneneHue JUIMOIBHOTO MOMEHTA U MOJISIPU3EMOCTH MOJIEKYII.

86. Mcnonp30BaHMe AIIEKTPUYECKUX CBOWCTB MOJICKYJ JJISl ONpEeSICHHS] MOJIEKYJ i COCTaBa
pacTBopa.

Tema 6 — OnTnueckue METO/AbI U3YUYCHUSA CTPOCHHUSA BEIIECCTBA

87. O06mas xapakTepUCTHKa MOJIEKYISAPHBIX CIEKTPOB.

88. Bpamarenpapie  cnekTpel. OmpeneneHue MOMEHTa WHEPUMH W PABHOBECHOTO
MEXBAJCPHOTO PACCTOSHUS ISl IBYXBAICHTHBIX U JTMHEHHBIX MHOTOATOMHBIX MOJIEKYII
U3 CHEKTPATbHBIX JaHHBIX.

89. DHeprust KoneOATENBPHOTO JBWKEHUS JBYXaTOMHOW MOJIEKYJABl B TNPHOIMKEHUH
rapMOHHUYECKOTO M aHTaPMOHHYECKOTO OCIUIIISATOPA.

90. Onpenenenne COOCTBEHHOW YacTOTHI W KOO((UIMEHTa aHTapMOHHYHOCTH W3
K0JIe0aTeIBHOTO CIIEKTPA MOTJIOMIECHHSL.

91. OmpenenieHre SHEPTUU CBS3H U3 KOJIEOATEITHPHOTO CIICKTPa MOTIIOMICHUS.

92. Yucro M THITBI HOPMAaJIBHBIX KOJeOaHHI MHOTOATOMHBIX MOJIEKYJT. XapaKTePUCTUUIECCKHE
9aCTOTEHI.

93. BpamiarenbHO-K0JIe0aTeNbHBIE CIIEKTPHI TIOTJIOMICHHS IBYXaTOMHBIX MOJIeKyn P-, R- u Q-
BETBH, UX IPOUCXOXKICHHE.

94. DnexkTpoHHO-KOJIE0aTeTHbHO-BpaiaTenbabie crekTphl. [Ipuaimm @panka-KonmoHa.

95. OnpenienieHne  SHEPTHH JUCCOIMAIMN W3 AJIEKTPOHHO-KOJIe0aTeIhbHO-BpaIaTeIbHBIX
CIIEKTPOB.

96. CriekTpbl KOMOMHAITMOHHOTO paccestHus, conocTtaBiaeHue ux ¢ MK-crnekrpamu.

Tema 5 - XumMnueckass KHHETHKA M KATAJIN3

97. CkopocTh peakuuu I TOMOTEHHOM W TETepOTeHHOM peaknuu. KuHetmdeckoe
ypaBHEeHHE. MOJEKYISIPHOCTh U MOPSAIOK TOMOT€HHOM peakiuu. CTaanitHoe MPOTEeKaHUE
peaKui.

98. Kunernueckas kpuBas. MeTo bl ONpeIesIeHUs TOPSAKA PEaKILIUU.

99. Peakniuun 1, 2 w 3 mopsaka. BelpaxkeHue Ui KOHCTaHTBI CKOPOCTH M TIEpHOJA
MOJTYTPEBPAIICHHUS.

100. CnoxHbIe peakIuu: IBYXCTOPOHHUE (0OpaTUMBIE) U MMapajuIeibHBIE.

101. CnoxHble peakuu: NOCIeI0BaTENIbHBIE U COTPSKEHHBIE.

102. Meton KBa3HCTAMOHAPHBIX KOHIEHTpaluil. MeXxaHu3M MOHOMOJEKYJISPHBIX
peaKiuu.

103. 3aBHCHMOCTH CKOPOCTM TOMOTE€HHOM XHUMHYECKOHW peakluu OT TEeMIEepaTyphl.
VYpaBHeHune Appenuyca.

104. Craauu rereporenHoro npoiecca. Auddysus B razax, >KUIKOCTIX U TBEPIBIX Tenax. 1
u 2 3akoHbl Ouka.

105. BnusHHe TemnepaTypbl Ha T€TEpOTreHHbIH Mpolecc.

106. BnwusHue nmepeMenBaHus Ha PEKUM T€TePOreHHOT 0O MpoIiecca.

107. Teopuss axkTuBHBIX coyaapeHuil. OCHOBHBIE JONyIIeHHs. BpIpakeHue s
MPEIPKCIIOHEHIINATLHOTO MHOXKUTENS B ypaBHeHHH AppeHunyca. Ctepudeckuii paktop.

108. TlonsTHe aKTUBHPOBAHHOTO KOMILJIEKCA. BrIpaxkeHne KOHCTAaHThl CKOPOCTH 110 METOTY
MIEPEXOTHOTO COCTOSHHUS.

109. ComnocraBneHue ypaBHEHHUN TEOPUU AKTHUBHBIX COYIAPEHHM U TEOPUHU MEPEXOTHOTO
cocrosHus. Hepocratku Teopuit.

110. BnusHMe pacTBOpUTENsl Ha CKOPOCTh peakiuuid B  pactBopax. lomo- wu
TeTePOIMTUYECKIE PEaKIIUU.

111. TereponuTHuecKue peaknuu. BiusHUEe WOHHOW CHUJBI pacTBOpa U 3apsioB



pearupymouux YacTHUIl Ha CKOPOCTh Mpoliecca.

112. TlepBuuHBIN ¥ BTOPUYHBINA coJieBbIe YPPEKTHI.

113. OcoOeHHOCTH IIETTHBIX peakuuid. BozHuKHOBEHUE, pa3BuTHE U 0OPHIB Lieneil. TeroBoi
U LENHON MEXaHNU3Mbl BOCIJIAMEHEHHUSL.

114. OcoGenHoct mpoTeKaHus (HOTOXUMHUECKUX peakuuil. BoipakeHHe A1 KOHCTAHTHI
cKOpocTH (POTOXUMHUYECKON peakuuu. [IpruMeps! GOTOXMMHYECKIX PEaKIii.

115. OOumme cBoiicTBa KaTaJu3aTopoB. |'OMOreHHBIN U T'eTepOreHHbIN KaTaiu3. BiausHue
KaTaJau3aToOpoOB Ha MPEIIKCIOHEHUUAIbHBIA MHOXUTEIb W HSHEPrui0 aKTUBALIUU B
ypaBHEHUU AppeHuyca.

116. T'omorensslii kaTanu3. KucioTHO-0CHOBHOH KaTaims.

117. ApncopOuus u reTeporeHHbIN Katanm3. M3otepma u m3obapa ancopoumu. Craguw
reTepOreHHOro KaTajln3a 1 BIMsSHUE TeMIepaTypsl. Teopun reTeporeHHoro Karaausa.
118. Kunetnka QepMEHTATHBHBIX pEaKIWd, KaTadu3 ¥ KHHETHKA peakIuii ¢

MMMOOMIIN30BaHHBIMU (hepMEHTAMU

3.3. TeMbl KOHTPOJIBLHBIX PA0OT

3.3.1 KonTposbHas padora 1o TepMOAUHAMUKH:

JIJI XUMUYECKOU peakIuu aA +bB = cC + dD, nporekaroriei npu TemnepaType

T wu npaBnenuum P, omnpenenuTh cocTaB paBHOBECHOM cMecH (BBIXOJ MPOAYKTOB) H
MIPOAHAIN3UPOBATH BIMSIHUE TEMIIEPATYPHI U JaBJICHUS HAa BHIXO NPOTYKTOB.

3.3.2 KonTpoJibHast padoTa 10 ONTHYECKUM MEeTOaM H3YUYCHHUSI CTPOCHHUS BellecTBa:

e lcnonb3ysd 3HaUY€HHS BOJHOBBIX YHCEN JBYX COCEIHUX MHKOB BO BpallaTeIbHOM
CHEKTpE TMOTJIOLIEHUS JIByXaTOMHOM MOJIEKYNIbI, OIpPEAETUTh MEXKbAIEpHOE
paccTosiHue.

e licnonp3yst BOJTHOBBIC YKCIIa HAOIIOJAEMBIX TMKOB (OCHOBHOM TOH, TIEPBBIA M BTOPOU
00epTOHBI) B KOJICOATEILHOM CHEKTPE JBYXaTOMHOW MOJICKYJIbI, OIPEICIUTh
COOCTBEHHYIO  4YacTOTy KoOJieOaHMH  aToMOB B  MoOJIeKyne, Ko3hdUIHEHT
QHTApPMOHMYHOCTHU U SHEPIHIO AUCCOLMALINN MOJIEKYJIBI.

3.3.3 KouTposbHasi padoTa o KUHeTHKH:

Hcnonb3ys naHHBIE IO TEKYIIEH KOHLIETPALMK UCXOIHBIX BEIIECTB XUMUYECKON PEaKIIUH,

paccuuTaTh KOHCTaHTY CKOPOCTHM JAaHHOM peakUuu, MepHoJ| TNOJYyNpeBpalieHUus U
KOHLIEHTPALIMIO UCXOTHOTO BEIIECTBA B KOHKPETHBIII MOMEHT BPEMEHH.

4. MeToauueckue MaTepuajbl Ui onpe/esieHUs] MPOLeAYP OLEHUBAHUS 3HAHMIA,
YMEHHUI, HaBBIKOB H (MJIH) ONBITAa [IeATEJbHOCTH, XAPAKTEPU3YIOIIMX 3TAlbl
¢dopmMupoBaHus KOMIIETEHIMIA.

[IpomexyTrouHass arrecTalusl TO JUCIHUIUIMHE MPOBOAUTCA B COOTBETCTBHH C
tpeboBanusamu CTII

CTO CIIGI'TU(TY) 016-2015. KC YKB/I. ITopsinok nmpoBeieHuUs: 3a4€TOB U IK3aMEHOB.
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