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



1. lepeyeHb UIAHMPYEMbBIX pe3y/IbTATOB 06Yy4YeHUs MO JUCHUIIMHE, COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3y/IbTaTaMU OCBOEHMS

06pa3oBaTe/IbHOW NPOrpaMMBblI.

B PE3YJIbTaTC AJIsI OCBOCHUSA O6p330B3T€J'II;HOfI IIporpaMmanl Cri€CHUaIUTETA 06yqa}01u1/117lc>1 JOJIKEH OBJIAACTH CICAYIOIIUMH PE3yIbTaTaMn

06yquH;1 IO AUCHUIIIINHE:

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIM

KOI[ 1 HAMMCHOBAHHC MHHWKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3ynbTaTbl 00y4eHUs
(neckpunTopsl)

OIlK-1
CriocoOeH HCIoIb30BaTh MaTEMATHICCKHE,
PCTECTBEHHOHAYYHbBIC 1 MH)KEHEPHBIE
BHAHUS JIJISl PEIICHUS 3a1a4
MpodeccruoHanbHON AeSITETbHOCTH

OIIK-1.5

Hcmonnp30Banue 3HaHUM OCHOBHBIX IIOHSITHIH,
3aKOHOB M 3aKOHOMEPHOCTEH (PU3HUECKOM
XMMHH JJISI pELICHUS 3a/1a4
po¢eCCUOHATBHON JIEATEILHOCTH

3HaTh:

- OCHOBHBIC MOHSTHSI, 3aKOHBI 1 3aKOHOMEPHOCTH
(bU3HYECKON XUMUU, TEPMOTUHAMUYCCKIE U KHHETUICCKUE
napamMeTpsl IPOIECCOB U (PUBUKO-XUMHUUECKUE
xapaktepuctuku Bemiects (3H-1);

- OCHOBHBIE IKCIIEPHUMEHTAILHBIC METOJIbI U3YUCHUS (PU3UKO-
XMUMHUYEeCKHX CBOMCTB BemiecTB (3H-2);

- METOJMKH JIJA0OPATOPHBIX PA0OT, H3JI0KECHHBIX B
71a00paTopHOM (PU3BMKO-XUMHUUECKOM npakTukyme (3H-3)

YMmeTh:

- OIPEIENATh U KIACCU(PHUIIMPOBATH U OOBICHATH OCHOBHBIE
(U3HKO-XUMHYECKHE TIPOIECCHI, IPOTEKAIOIIHE B
OKpYXarollel cpeje AIs pelieHus 3aaad mpodeccuoHanbHOMI
nesrensHOCTH (Y-1);

- IPUMEHSTH SKCIIEPUMEHTAIIbHBIE METOIbI H3yYEHUS
(bHU3UKO-XUMHUYECKUX CBOMCTB BetecTs (Y-2);

- BBITIOJTHATH CTaH/IAPTHBIC ONIEPAIIUN TIPH BBHITIOJTHEHUH
1abopaTopHBIX paboT Mo GU3UUYECKON XUMUU TI0 U3YUYECHHUIO
CBOWMCTB BEIIIECTB U MaTEPUAJIOB C COOTIOJICHUEM TEXHUKHU
oezonacHoctu (Y-3).

Baangern:




Kox n HaumeHoBanue
KOMIICTCHIINN

Kon n HaumeHnoBaHre WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIIUU

[Tnanupyemble pe3ynbTaTbl 00ydeHUs
(neckpunTOpHl)

- METOJIJaMU BBISIBJICHUS U KJIacCUpUKAIMs (PU3UKO-
XUMHYECKHUX ITPOLECCOB, MPOTEKAIOIINX B OKPYKAKOLIEH
cpee IS pemeHus 3a1ad npodecCuoHaAIbHOM
nesitenbrocTr (H-1).

- SKCIIEPUMEHTAIBHBIMH METOJIaMHU OTIpeieTIeHUs (PU3UKO-
XMUMHUYECKHX CBOMCTB BemiecTB (H-2),

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




2. MecTOo JMCOMIUIUHBI B CTPYKTYpe 06pa30BaTe/IbHON MPOrpaMMBbl.

JlucummimHa ~ OTHOCUTCS K oOs3arenbHOM  vacth  bimoka 1 «/lucoumanHbBDy
oOpa3oBatenbHON nporpammsl cnenuanurera (b1.0.11) M3yvaercs B ounoil opme oOyueHus —
Ha TPEThEM KypCe, B IISITOM U IIECTOM CEMECTPaXx.

B MeronnyeckoMm IUTaHe TUCIMIDIMHA ONHPACTCS HA 3HAHWS, IMOJYUYCHHBIE CTYIECHTAMHU
paHee TpH W3YYCHHH HEOPTaHWMYECKOH, OpraHMYeCKOW XHWMHU, MATeMaTUKH W (U3UKH.
[TonydeHHbIE B mpoliecce WU3YyYeHHs MUCHUTUIMHBI «Du3nveckas XUMUs 3HAHHS, YMEHHS WU
HABBIKM MOTYT OBITh HWCIHOJB30BaHbl [lonydeHHBIE B TIpOIlecCe W3YYEHUS JUCIIUTIIMHBI
«Dusnyeckass XUMHUS» 3HaHUS, YMEHUS, HABBIKM MOTYT OBITh WCIIOJIb30BaHbl B HAy4YHO-
UCCJICIOBATEIILCKON pa0doTe CIEUANINCTa U TIPHU BBITIOJHEHUH BBIMTYCKHOW KBaTH(PUKAIMOHHON
paboTHI.

3. 06 beM AUCHUIIJIAHBI.

Bun yueOHOI paOOTEI Beero,

¥ p 3E/akaneM. yacoB

OO0mast Tpy10eMKOCTb 1M CHUILIHHBI 10/ 360

(3aYeTHBIX eIUHUIY aKaJIEeMHAYECKUX 4acoB)

KonTakTHasi pa6oTa ¢ npenogaBarejiem: 186
3aHATHSA JIEKIIMOHHOT'O THUIIA 68
3aHSTHUSI CEMUHAPCKOrO TUIA, B T.4. 102

CEMHUHApBI, MPAKTUICCKUE 3aHATHUS 34
nabopaTopHbie pabOTHI 68

kypcoBoe npoektupoBanue (KP wum KIT) -

KCP 16

Jpyrye BUJbl KOHTAaKTHOM paboThI -

CamocrosiTesbHast padora 102

®opma Texkyumero koutpoJs (Kp, pedepat, PI'P, acce) Kp, naauB.3ananus

®opma npome:xkyTouHoii arrecranmuu (KP, KII, 3auer , sx3amen) 2 3k3ameHna/72




4. Copep:KaHue JUCHMIIIMHBL.

4.1. Pa3genn! JUCIUIIINHLI H BUALI 3aHATHIA.
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1 Xumuueckas 8 4 12 14 OIIK-1 | OIIK-1.5
TEPMOIMHAMHKA
2 XUMHYECKOE PABHOBECHE 4 4 14 OIIK-1 | OIIK-1.5
3 ®da30BbIC paBHOBECUS U 12 8 16 16 OIIK-1 | OIIK-1.5
pacTBOPEI
HEDJICKTPOJIUTOB
4 DNEKTPOXUMHUYECKHE 12 4 16 11 OIIK-1 | OIIK-1.5
CHCTEMBI
5 Mertoabl u3ydeHus 2 2 8 7 OIIK-1 | OIIK-1.5
CTPOCHUS MOJICKYII,
OCHOBaHHBIE Ha
DIIEKTPHYECKUX
CBOMCTBaxX
6 ONTHUYEeCKHE METOIBI 18 8 4 22 OIIK-1 | OIIK-1.5
U3YUYCHUS CTPOCHHSI
BEIIECTBA
7 XuMmnyeckas KHHETHKA U 12 4 12 18 OIIK-1 | OIIK-1.5
KaTajimns




4.2. 3aHATHSA JEKIIUOHHOT0 THIIA

No Ob6beMm
HaunmenoBanue Temsl > | UHHOBaLMOHHAS
paszzneina aka.
U KPaTKOE COJIepPIKaHUE 3aHSATHUS dopma
JUCIUTLIAHBI 4achl

1 XuMu4eckas TepMOTMHAMUKA 8  |rpagummoHHast
[, Il u 11l Hawama TepMOTMHAMUMKY 1 UX IPUMEHEHHE K JICKLIMS,
XUMHYECKHUM Tporieccam. TepMoxumusi. JCKITUS-
TepMoanHaMuyeckue NOTEHIIUABI. BU3YaIHU3aIus

2 XuMHYeckoe paBHOBECHE. 4 |TpamuiMoHHAs
KoHcTanTel paBHOBecHsl. YpaBHEHUS H30TEPMbI H JCKIHS,
n300apbl peaxiuu. Brruncnenue cocraBa JeKIUs-
paBHOBECHON cMmecu. BpIOOp ONTHMAaIbHBIX YCIOBHUA BHU3yanu3anus
MIPOBEJICHUS XUM. PEAKIIHH.

3 ®da30BbIC PAaBHOBECHUS U PACTBOPHI HEXJICKTPOIUTOB 12 |rpamurmonnas
da3oBble  paBHOBECHMS B  OJHO-, JBYX- U JeKIus,
TPEXKOMITOHEHTHBIX cucTeMax. [IpaBuio ¢a3 ['mb6ca JIEKIIUSI-

. Ypauenus Kianeiipona-Knaysuyca. Wneanbubie u BU3YaIHU3aIus
HeujeanbHble pacTBOpbl. 3akoHbl Payns u I'enpu.

Jlnarpammbl «COCTaB-CBOWCTBOY. Paznenenue

pacTBOpOB. DKCTparupoBaHUeE.

4 DNEKTPOXUMHUYECKUE CUCTEMBI 12 |rpamurmonHas
CtpoeHre u CBOMCTBa pacTBOPOB AJIEKTPOJIHUTOB. JCKIHS,
PaBHoBecus B pacTBopax AIIEKTPOJIUTOB. JeKIUS-
TepmonuHamuka raJIbBAHUYECKUX 3JICMEHTOB. BU3YaITU3AIUS
[TorenuuomeTpusa. DieKTpUYecKkas IMPOBOJUMOCTD
PacTBOPOB DIEKTPOIUTOB

5 MeTobl U3ydEeHUsI CTPOCHHS MOJIEKYJ, OCHOBaHHBIC| 2  |TpaMI[HOHHAsI
Ha DJIEKTPUYECKHUX CBOMCTBAX JeKIHs,

JICKITUS-

BU3YyaJIn3alusd




Ne
paznena
JUCLIUILIUHBI

HanmenoBanue TeMbI
Y KpaTKoe CoAep KaHue 3aHATUS

O0OneM,
aKaf.
Y4ackl

NuanoBanuoHHas
dbopma

6

OnTuueckre METOJbl U3YYEHHs CTPOECHHS BEILECTBA
OnTuyeckre U pPEHTTCHOBCKHAE METOIbl HaXOXKICHUS
MOJIEKYJISIPHBIX KOHCTaHT M HCIOJIb30BaHUE HUX IJIf
pacuera TepMOJUMHAMUYECKMX (DYHKIMH HaeanbHbIX
ra3os CTaTUCTUYECKUM METOJIOM Ob6mas
XapaKTEepUCTHKA MOJIEKYJIIPHBIX CIICKTPOB.
Hcnonp3oBanue 3akoHa JlamGepra-byrepa-bepa npu
U3Y4YECHHUH CIIEKTPOB.

OHeprus BpalleHMs] JIBYXaTOMHOM MOJEKYyJbl B
OpUOIMKEHUH ~ JKECTKOro  poTatopa  DHeprus
K0J1€0aTeNbHOI0 JBUKEHUSI JIByXaTOMHOW MOJIEKYJIbI
B IpUOIINKEHUN rapMOHHMYECKOT 0 U
AHrapMOHHUYECKOT0  ocUuiuIATOpa.Yucino u  TUIBI
HOpPMaJIbHBIX KOJe0aHHi MHOIOATOMHBIX MOJIEKYII.
DJIEKTPOHHO-KO0JIe0aTeIbHO-BpPAIlaTEIbHbIE CIIEKTPBHI.
ITpuHIMI ®panka-KoHioHa. Juccomuyanus.
OnpeneneHne HSHEPrMM  XMUMHUYECKOHM CBSI3U 110
MOJIEKYJISIPHBIM CIIEKTpaM.

Crektpsl KOMOMHALMOHHOI'O paccesHus,
conocrasiieHue ux ¢ MK-cnexrpamu.

Cratuctuueckass cymma IO coOcTOsSHUSIM. Pacuer
TEPMOJMHAMHUYECKUX (YHKUUMH U  TEMJI0EMKOCTH
UJeaIbHBIX I'a30B CTATUCTUYECKUM METOJIOM.

18

TpaauLIMOHHAS
JIEKITHS,
JICKITUSI-
BHU3yau3alus

XuMudecKkass KHHETHKA U KaTallnu3
®enomeHnosornyeckass  (opmanpHasi) — KUHETHKA.
3aBUCUMOCTb CKOPOCTH PEaKLHMH OT TEMIEpPaTypHl.
Teopun 37eMEHTapHOTO aKTa XMMHUYECKOW peaKIMH.
Kunetnka nenmHbIX M (OTOXMMHUYECKUX PEaKLUH.
Kunernka peaknuii B pactBopax. KwuHermka
reTepOreHHBIX IIPOLIECCOB. Kuneruka
JNEKTPOXUMHYECKUX npoueccoB. Kopposus.

12

TpaAUITMOHHAS
JICKIIHS,
JICKIIMS-
BU3yaJIU3aIus




4.3. 3aHATHA CEMUHAPCKOI0 THIIA.

4.3.1. CemuHapbl, NPaKTHYeCKHE 3aHATHS.

O0nemM,
HanmeHnoBanue Tembl
akaj. |MuHoBanmonHas popma
U KpaTKO€ CO/Eep KaHUE 3aHATUSA
qachl
IIpuMeHeHre epBOro Havajga TEPMOJUHAMUKH JJIsl pacyera 3aHATHEe—KOH(pEPEeHLIHs,
TEIUIOBBIX 3(PPEKTOB XUMUYECKUX peakmmid. 3akoH ['ecca u 2 aAKTUBU3ALIMS
cienctus u3 Hero. 3akoH Kupxrodda. TBOPYECKOI
JIESITEIIbHOCTH,
periiaMeHTUPOBaHHAsA
JUCKYCCHUS
[IpumeHeHre  BTOpPOro  Hayajga  TEPMOJMHAMUKH K 3aHATHE—KOH(pEpEeHLHs,
XMMUYECKUM IIpoleccam. DHTpomnusd. TepMoauHaMuyeckue 2 aKTUBU3ALIMS
MMOTEHIHAIIBI. TBOPYECKOI
JIeATEeIbHOCTH,
periaamMeHTHpOBaHHAas
JUCKYyCCUS
TepMoauHaMuyeckue M MPAKTUYECKHME  KOHCTAHTHI 3aHsATHE — OH(EPEHIHS,
paBHOBecHsI W MX MNpPUMEHEHUE IJs pacuera TIyOWHBI U 2 aKTUBU3ALIMS
CTEIEHH  IPEBpalleHMsl, PABHOBECHOTO  BbIXOJA U TBOPUYECKOH
PAaBHOBECHOI'O COCTaBa XUMUYECKOM peaKuu JIeATEeIbHOCTH,
periaamMeHTHpOBaHHAas
JUCKYyCCUS
KonTponbnas padota 2
Hcnons3oBanne ypaBHenus Kitayznyca-Kitaneipona aiis 3aHATHE— KOH(epeHus,
pacdera TeMneparypbl KUIIEHUS U TEIJIOTHI UCHIAPEHUS 2 AKTUBU3ALIMS
BEILIECTBA TBOPYECKOMN
JIESTEILHOCTH,
periaamMeHTHpOBaHHAas
JUCKYCCHS
AHanu3 AuarpaMM paBHOBECHS KUAKOCTb <> Iap U 3aHATHE —
KPUCTAJUIBI <>KUJKOCTh 4 KOH(epeHIHs,
aAKTUBU3ALIMS
TBOPYECKOMN
JIeSITEIbHOCTH,
periiaMeHTUpOBaHHAs
nucwvecug
TeopeTnyeckuil KOJIIOKBUYM 2




O6neMm
HawnmeHoBaHne TeMBbI ’
akaa. |MuHHOBanmoHHas popma
Y KPaTKOE COACPIKAHUE 3aHITHS
Y4ackl
["'anpBaHMYCCKHUE DIIEMEHTHL. PacueT moTeHIMaaoB 3aHATHE— KOH(DepeHIws,
31eKTpo10B. Beruncienue 3/]C u rajibBaHMYECKUX 2 AKTHBU3AIIHA
3JIeMEHTOB. TepMOMHAMUKA ralbBAaHUYECKUX JIIEMEHTOB TBOPYECKOM
eI TEIIbHOCTH,
perjiaMeHTUpOBaHHAs
JIUCKYCCHUS
DneKTpuyueckas MpoBOAUMOCTh PAaCTBOPOB AJIEKTPOJIUTOB 2 3aHsATHE— KOH(EepeHIus,
OT KOHIIEHTpaluu. Pacuer cTerneHu u KOHCTAHThI aKTUBU3AIIH
nuccormaiuu, pH pactBopa ci1aboro 3JeKTpoIUTa 1Mo TBOPYECKOM
AIEKTPUUECKON MPOBOAUMOCTH. JIESTCIIbHOCTH,
periiaMeHTUpOBaHHAS
JIMCKYCCHUS
MeTopl onpeieiICHUs TOPsJIKa ¥ KOHCTAaHThI CKOPOCTH 2 3aHATHE— KOH(EPCHIIHS,
XUMUYECKON peakiuu. Beraucienune sHepruu akTUBaIluu 1 aKTUBU3AIIH
TEMIEPATYPHOTO KOIPPHUIINEHTa XUMHUUECKON peaKIInu. TBOPYECKOM
JIeSITCIIbHOCTH,
periiaMeHTUpPOBaHHAS
JICKYCCHUS
KonTponbhas padota. 2
Ucnons3zoBanue ypaBHenuit Knaysunyca-Mocortu, 2 3aHATHE— KOH(DepeHIws,
Iebas, Jlopentn-JIlopeHia s pacuera MOJSIPHOM aKTUBU3AIIU
pedpakiuu 1 IUIMOILHBIX MOMEHTOB BEIIECTBA TBOPYECKOM
eI TEIIbHOCTH,
periiaMeHTUpOBaHHAS
JIUCKYyCCUS
Ornpenenenne MOJEKYISIPHBIX KOHCTAHT U YHEPTUU CBSA3H 110 4 3aHATHE— KOH(DepeHIus,
CHIEKTPATLHBIM JIAHHBIM aKTUBU3AIIH
Pacuer TemnoeMKoCTHHACATLHOTO ra3a METOA0M TBOPYECKOMN
CTATUCTUYECKON TEPMOTUHAMUKHI JIeSITEIIbHOCTH,
permamMeHTHpOBaHHAs
JICKYCCHUS
Koutposnbnas pabota 2
4.3.2. JlabopaTopHbIe 3aHATHS.
Ne
HanmenoBanue TeMbl O0newM,
paszaena [Ipumeuanune
Y KPaTKOE€ COACp)KAHUE 3aHITHS aKaJ. 4achl
JACIIUILINHEI
1 Berynurenshas 6ecena. TexHuka 6€30macHOCTH. 8 METOX  MAaJIBIX
Ornpezenenue TeraoThl PaCTBOPEHHUS COMM (MU rpynn
TEIIOBOT0 3 deKkTa XMMUYECKOHN peakinun)
1 Omnpenenenne TeT0eMKOCTH KUIAKOCTH 4 METOJI MaJIBIX
TDVIIII




Ne

Haumenosanue TeMbl O0ObeM,
pasnena IIpumeuanue
U KPaTKOE€ COAEPKAHUE 3aAHATUS aKaJl. 4achl
JUCLHUTIIUHBI

3 Omnpenenenre MOJIIPHONW Macchl BELIECTBA 4 METOJ] MaJIbIX
METOA0M KPHOMETPUHU rpymni

3. HccnenoBanue 3aBUCMMOCTH AABJICHUS METOJ] MaJIbIX
HACBIIIEHHOTO Mapa BEIIEeCTBA OT TEMIIEPATYPHI. 4 rpymni
Onpenenenre MOJISIPHON TEIUIOTHI UCTIAPEHUS

3. [TocTpoeHnue quarpaMmsl MJIABKOCTH 2-X METO/1 MAJIbIX
KOMITOHEHTHOI CHCTEMBI 110 3KCIIEPUMEHTAJIbLHBIM 4 rpyni
JAHHBIM

3. [TocTpoeHne quarpaMmsl «KHIKOCTb — Iap» 2-X 4 METO/1 MAJIbIX
KOMITOHEHTHOI CHCTEMBI 110 3KCIIEPUMEHTAJIbHBIM rpynn
JAHHBIM

4. N3mepenne 3nekTpoaHbIX NoTeHIuanoB u J/(C 8 METO/1 MaJIbIX
rajlbBAaHUYECKUX JIEMEHTOB WK onpenenenue pH rpynn
pacTBOPOB, CTENIEHU U KOHCTAHTHI THAPOJIN3a COJIU
METOJIOM MOTEHIIUOMETPUH.

[ToTeHumoOMeTprYECKOE TUTPOBAHUE

4, Ormpezenenue yucen nepeHoca HOHOB B METO/1 MaJIbIX
pacTBOpax 3IEKTPOJIUTOB 4 rpymni

4. N3yueHne 3aBUCUMOCTH JIEKTPUYECKOU METOJ MaJIbIX
MIPOBOJMMOCTH PACTBOPOB CHIIBHBIX UJIH CITA0BIX 4 rpyni
ANEKTPOJIUTOB OT KOHI[EHTPALUH.

Konnykromerpuueckoe TUTpOBaHUE

1. Omnpenenenre KOHCTAaHTbI CKOPOCTU PEAKIIUHI METOJ] MaJIbIX
IIEPBOTO MOPsAJIKa (HapUMeEp, TUAPOIIN3A CaXapOo3bl 4 rpynn
(nHBEpCcHUU caxapa))

1. Omnpenenenre KOHCTAaHTbI CKOPOCTU PEAKIIUHI 4 METOJ] MaJIbIX
BTOPOTO NOpsiAKa (HalpuMep, HOJUPOBaHUS rpymni
aleToHa M OMBUICHHS 2dupa B KUCIION cpefie)

1. OrnpezeneHne KHHETUYECKUX TTapaMeTPOB 4 METO]I MAJTBIX
JIEKTPOXMMUYECKOHN peakuu (Harnpumep, peakiuu rpymni
BOCCTAHOBJICHHSI BOJIOPO/Ia HA Pa3IMYHbIX
MeTaax)

S. Omnpenenenne coctaBa pacTBopa M0 yIAEIbHON 4 METOJ,  MaJbIX
pedpakumn TPy
W
Onpenenenre CTPyKTYpHOUH GpOpMYIIbl MOJIEKYIIbI
110 MOJISIPHOM pedpakuuu

5. Onpenenenne AUNOILHOIO MOMEHTA MOJIEKYJIBI B 4 METOJ  MaJbIX
KHUJKOM COCTOSIHUU TPy

6. Onpenenenue AJIMHBI cBsi3u B MoJekyie u3 UK- 4 METOJ  MaJbIX
CIIEKTpa rpyni




4.4. CamocTosiTeqibHast padoTa 00y4arouuxcs.

Ne O6bem
Ilepedyens BOIIPOCOB 11 ’
pasieia CaMOCTOSITEJIBHOTO U3y4EHUS aKaj. | bopma KOHTPOIIS
JUCLUILIAHEI 4acsl

1. Pacuer TernoBeix 3¢ppekToB 1 N3MEHEHHS [IpoBepka
TEPMOJNHAMHUYECKUX (PYHKIIMHA B XUMUYECKOM WUHIVBUAYaJIbHBIX
npoIecce ¢ UCIOIb30BAHNEM Ta0IUI] CTaHAAPTHBIX pacueTHBIX
TEPMOJUHAMUYECKUX BEIUYUH. 3alaHuM.

N3ydeHne KaJopuMeTpUIECKUX METOI0B 14 [IpoBepka
UCCIIeI0BaHMs (TEPMOXUMHUH). OTYETOB 110
1a00paTOpPHBIM
pabotam
2

2. Pacuer TepMoaMHaMHUECKUX U TPAKTHUYECKHUX [IpoBepka
KOHCTaHT paBHOBECHS, INTyOUHBI IIPEBPALICHUS WUHIVBUAYAJIbHBIX
XUMHUYECKOHN peakluy, CTENEHU IPEBPALLCHUS pacueTHBIX
UCXOJHBIX PEAareHTOB U BBIX0J1A IIPOAYKTOB. 14 3alaHuM.

AHanu3 BIMSHUA TEPMOJMHAMUYECKHUX [1apaMETPOB [IpoBepka
U KOHIICHTPALMU PEreHTOB HAa PABHOBECHBIX BBIXO[ KOHTPOJIbHOU
XUMHAYECKON peaKIui. paboThI

3 Meroas! nccnenoBaHus CBOMCTB PaCTBOPOB IIpoBepka
HEIEKTPOJINTOB U UX NPAKTUYECKOE TPUMEHEHHUE. MHIVBUAYAJIbHBIX
[IpakTryeckoe MpUMEHEHNE METOI0B (PU3HKO- pacueTHBIX
xuMudeckoro aHanusza KypHakoBa u npaBuia a3 3a/laHu .
I'm606ca. AHanM3 AUAarpaMM COCTOSTHUS OJTHO- U 16 IIpoBepka
MHOT'OKOMIIOHEHTHBIX CHCTEM. OTYETOB 110
DKcrepuMeHTaIbHbIE METO/IbI IOCTPOCHUS n1a00paTOPHBIM
JarpamMM COCTOSIHUSL O/THO- U IByXKOMITOHEHTHBIX paboTam.

CHCTEM.

4. Pacuer noTeHIManoB 3J€KTPOAOB pa3InYHbIX [IpoBepka
BuJ0B. Pacuer D/IC ranbBaHUYECKHX IEMEHTOB U MHIVBUAYAJIBHOTO
TEPMOJUHAMUYECKHX TapaMeTPOB XUMHUUECKON pacueTHoro
peakuuu, NpOTEKaroUIeH B raJlbBAHUUECKOM 3aJlaHusl.
anemenTe. [IpakTnueckoe npuMeHeHHe [Iposepka
rajJbBaHUUYECKUX IEMEHTOB (XUMHUYECKHUE OTYETOB 110
HCTOYHUKHU TOKA) U TOTEHLMOMETPUHU. AHATIN3 11 1a00paTOPHBIM
BIIUSIHUS PA3INYHBIX (PAKTOPOB (KOHLEHTpALUU paboram.

pacTBopa, TEMIIepaTypbl, HAPSIKEHHOCTH U
YaCTOTHI JIEKTPUUECKOTO TOJIs1) Ha DIIEKTPUUECKYIO
MIPOBOAMMOCTE PACTBOPOB CHIIBHBIX U CITA0BIX
3NeKTpoauTOB. [IpakTHueckoe npruMeHeHne
KOHAYKTOMETPHHU.




Ne
paznena
JUCLIUILIUHBI

IlepeueHs BOIIPOCOB I
CaMOCTOSITEJILHOI'O U3yUYCHMUSI

O0OBeM,
aKaj.
Yachl

®opMa KOHTPOJIA

5

Meroasl u3y4eHus: CTPOCHUS MOJIEKYII,
OCHOBAHHBIE Ha DIIEKTPHUUECKUX CBOMCTBaX .PaboThI
JleOast.

IIpoBepka
WHJMBH1yaJIbHOTO
pac4eTHOro
3a/1aHMUsl.
[IpoBepka oTueToB
o 1abopaTopHBIM
pabotam.

OnTtnyeckue MCTOABI HAXOXKIACHUS MOJICKYIIAPHBIX
KOHCTaHT.

22

[IpoBepka
WHJIMBU1yaJIbHOTO
pac4yeTHOro
3aJ1aHusl.

IIposepka
OTYETOB 110
J1a00paTOPHBIM
paboram.

IIposepka
KOHTPOJIBHOH

DakTOpBI, BIUSIIONINE HA CKOPOCTh XUMUYICCKUX
peakiuii. PacueT KHHETHUECKUX MapaMeTpOB
XUMHUYECKOH peakiuu (TopsiaKa, KOHCTAHTBI
CKOpPOCTH, BPEMEHHU TOJTYIIPEBPAILECHHSI, YSHEPTUU
aKTUBAILMU ¥ TEMIIEPaTyPHOTO KO3 (HHUIIUEHTA) TT0
AKCIIEPUMEHTAIBHBIM JJAHHBIM.

OnTrdeckre METO bl HAX0KICHHUS MOJICKYIISIPHBIX
KOHCTaHT.

18

[IpoBepka
WUHIVBUAYAJIbHBIX
pacyeTHBIX
3aJlaHNM.
[IpoBepka oTueTOB
110 1a00paTOPHBIM
paboram.
IIposepka
KOHTPOJIBHON
paboThI

4.5. TeMmbl HHAUBUAYATbHBIX 321aHUI.

Hnousuoyanvnoe 3aoanue Nel — Pacuem cmenenHu npeepauwieHus, pasHo8ecHO0
cocmaea menno6ozo IPhexma Xumuyeckou peaxyuuu, 6vixo0a NPOOYKma XUMUUECKOU

Ppeakyuu u 6pl00p ONMUMATILHBIX YCI08UIL RPOBEOCHUA NPOUecca

Hnousuoyanvnoe 3adanue Ne2 — Pacuem pagnogecHbIX RNAPUUATLHBIX O0AG1EHUIL
2emepoceHHoll peakyuu, KOHCHMAHMbl PAGHOGECUA XUMUYECKOU peakuyuu npu 3a0aHHOll
memnepamype

Hnousuoyanvnoe 3adanue Ne3 — Ypaenenue Knaneupona -Knaysuyca

Hnousuoyanvnoe 3adanue Ned - Hoeanvnvie u neudeanpHvie pacmeopul

Hnoueuoyanvnoze 3aoanue Ne5- Konnuzamuensie ceoiicmea pacmeopos

Hnousuoyanvnoe 3a0anue Nob6 — Ananusz ouazpamm pagnogecus HcuoKocms - nap

Hnoueuoyanvnoe 3a0anue Ne7 — Ananu3 ouazpamm niagkocmu

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

Jdiemenmoe

Hnousuoyanvnoe 3adanue Ne9 — IDnekmpuueckas npoeoOUMOCHIbL PACMEOPOE
INEKMPOIUNO8

Hnousuoyanvnoe 3adanue Nel- Inekmpuueckue ceoiicmea moiexkyn




Hnousuoyanvnoe 3adanue Nell — Bpawamenvnovie cnekmpul 08yXamomMHblX MOAEK)

Hnoueuoyanvnoe 3adanue Nel2 — Konebvamenvnoie cnekmpuvl 08yXamoMHbIX MOIAEKY

Hnoueuodyanwvnoe 3a0anue Nel3- Pacuem mennoemkocmu udeanvHozo 2a3a mMemooom
cmamucmu4ecKoil mepmooOuHamMuKu

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

Hnousuodyanvnoe 3adanue Nel5 — Bruanue memnepamypsl Ha CKOPOCHb XUMUYECKUX
peakuyui

5.lepeyeHb y4eOGHO-METOAUYECKOT0 00eceYeHH s /11 CAMOCTOSATE/IbHOU PaGOThI
06y4aloLUXCs M0 AUCHUIIIUHE.

Meroanueckue yka3aHus sl 00yJaroIuxcsl 0 OPraHu3aliK CaMOCTOSITEIIbHON PabOThI
[0 JUCHUIUIMHE, BKIIOYAs IepedYeHb TEM CaMOCTOSATENBbHOW paboThl, (OPMBI TEKYILIEro
KOHTPOJIS 110 JUCLHUIUIMHE M TPeOOBaHMS K MX BBINOJHEHUIO Pa3MELICHBl B 3JEKTPOHHOM
uHpopMannoHHo-oopazosarenbHoit cpene CIIOI TU(TY) na caiire:
http://media.technolog.edu.ru .

6. ‘DOH,Z[ OL€HOYHBLIX CPEACTB AJIA IPpOBEACHUA HpOMe)lCYTO‘{HOﬁ aTTeCTaluu

[IpomesxyTouHas aTTecTanus N0 AUCIUILUIMHE TPOBOAUTCS B (hopMe dK3aMeHa.

JUIg TeKyIero KOHTPOJIs CTYIEHTHI JOJIKHBI BBIIIOJHUTh UHAMBHUIYAJIbHBIE 3aJaHUS 110
BCEM pazjielaM Kypca M HamucaTb KOHTPOJIbHbIE paOOThl Ha YAOBIETBOPUTEIIbHYIO OLEHKY.
TeKxcThl MHOTOBapUAHTHBIX 3aJaHUM IPUBOAATCS B IPUIIOKEHUU.

[Ipu cnaye sk3aMeHa CTYIEHT IOJydyaeT OWJIET, B KOTOPOM HMEETCSl TpU BOIIpOCa U3
IIEpEeYHs BOIPOCOB M 3aJada IO OAHOMY M3 pa3leloB Kypca, BpeMs IMOATOTOBKU CTYAEHTA K
YCTHOMY OTBETY - /10 45 MUH.

B npuioxeHun npuBOIUTCS MIEPEUYEHb BOIIPOCOB K 3K3aMEHY 10 BCEM pa3jienaM Kypca.

HpI/IMep BapHaHTa 3K3aMCHAIUOHHOT'O ouiera:

BapuanTt Ne 1

1. 3aBucumocTs 3Hepruu ['mO60Oca OT HaBJICHUS U TEMIIEPATYPHI, U SHEPTUU
['enpMrosbia oT 00bemMa U TEMIEPaTyphl.

2. JlaBneHuwe mapa HaJl CMEChIO B3aMMHO HEPACTBOPUMBIX >KUIKOCTEH.
IleperoHka ¢ BOJSHBIM IIAPOM.

3. Belpaxxenuwe i pPaBHOBECHOTO CKauyka TMOTEHIMAjda Ha TPaHMUIIC
METaJUI-pacTBOp AJIEKTposnuTa. BoaoponHas Imkana 3IEKTPOJHBIX
ITOTEHIINAJIOB.

4. Ompenenuts TEPMOIUHAMUYECKYID BO3MOXKHOCTH  OOpa3oBaHUS
MetaHa 1o peakuuu CSz + 4H, = CH4 + 2H2S ipu T=1000K.

DOoH/J OLIEHOYHBIX CPEJICTB MO TUCIHUILIMHE npeactanieH B [Ipunoxennn Ne 1

Pe?;y.]'II)TaTI)I OCBOCHHUA JUCHUINIIMHBI CUHUTAKOTCA HOOCTUTHYTBIMH, C€CJIW OJId BCEX
9JICMCHTOB KOMHGTGHI_II/II\/'I AOCTHUTHYT HOpOFOBBIfI YPOBCHb OCBOCHHA KOMIICTCHIIMU HA JaHHOM
9Tallc — OLCHKA «KYJAOBJICTBOPUTCIBHO).



7. llepedyeHb yYeOHbIX U3JaHUH, HEOGXOAUMBIX /JIJIsI 0CBOE€HUA AUCIUILINHBL.

a) nevdyaTHbIC U3TAHUA:

1. Adanacre, b.H. ®usnueckas xumus: ydeb. mocodbume mis By3oB / b.H. Adanaches,
FO.I1. AxynoBa. — Cankr - [lerepOypr: Jlanb, 2012. — 464 c.- ISBN 978-5-8114-1402-4.

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

3. Kparkuii cripaBounuK (u3uko-xumudeckux BenuuuH / pena. A. A. Paemens, A.M.
[Toromapea — MockBa: OO0 «TUJT «A3-booK», 2009.-240 c. — 5-86457-116-4.

4, [IpakTrueckue paboThl 0 pu3MUECKON XUMHUH: yuyeOHOe mocooue s By30B/ pen. K.II.

Mumenko, A.A. PaBnens, A.M. IlonomapeBa. - 5-¢ wusa.nepepad. — Caunkrt IlerepOypr:
ITpodeccus, 2002.- 384c. — ISBN 5-95913-027-5.

5. Ousndeckas xumus. Teopuss u 3amaum: ydeOHoe mocobue / HO.IT. Axymnoma, C.I.
N3oroBa, O.B. Ilpockypuna, U.A. UepenkoBa. — 3-¢ usn.,crep. — Cankr IletepOypr : Jlans,
2021. - 228c.- ISBN 978-5-8114-3057-4.

0) 2JIEeKTPOHHbBIE U3TAHUS

1/ AdanacreB, b.H. ®usnueckas xumus: yue0. nocobue it By3oB / b.H. Acdanacses, O.I1.
AxynoBa. — Cankt - IlerepOypr: Jlans, 2012. — 464 c.- ISBN 978-5-8114-1402-4// Jlaus:
sJeKTpoHHO-OMOmoreunas  cuctema-  URL:https//e.lanbook.com  (16.11.2020)/- Pexum
JOCTYTIA: JIJIs 3apETUCTPUPOBAHHBIX MOJB30BATEIICH.

2/ ®usnyeckas xumus. Teopus u 3amauu: yueOHoe mocoome / FO.I1. Axynosa, C.I'. M30TOBa,
O.B. Ilpockypuna, U.A. Yepenkosa. — Caukt_IletepOypr : Jlans, 2021. - 228c.- ISBN 978-5-
8114-3057-4 // Jlamp: osnekrpoHHO-OMOMHMOTeuHas cucrema- URL:https//e.lanbook.com
(16.11.2020)/- Pesxum nocTyma: AJs 3aperucTPUp.0ab30BaTEICH.

8. [lepeyeHb 3J/1IEKTPOHHBIX 06pPAa30BaTe/IbHBIX PECYPCOB, HEOGXOAUMBIX JJIs
OCBOEHMS AUCLHMIIUHBI.

VYuebnsiit  mman, PIIJI, ydeOHO-meTonumyeckue  MaTepHaibl,  pa3MelleHHble  Ha
http://media.technolog.edu.ru.

OIEeKTPOHHO-OMOIMOTEYHBIE CUCTEMBI:

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

AIIEKTPOHHBIA uYuTaNbHbIN 3a1 — bubnnoTex dynnamentanbHoit Oubmmuorexu CIIGI TU(TY):
http://bibl.Iti-gti.ru/36C., .

9. MeToAanYECKHE YKA3aHUA AJIS1 06Y4aAKOLIUXCA 10 0CBOEHUI0 A CIUTIIUHBI.

Bce Bunbl 3ansaTHI 0 AuciuiuinHe «PU3nveckas XUMUSD TPOBOISTCS B COOTBETCTBHHU C
TpeboBanusamu caenyromux CTII:

CTO CI'JbI'TH 020-2011. KC YKB. Bunasl yueOnbix 3ansaTuil. JlaboparopHbsie 3aHATHS.
OO6ure TpeGoBaHUS K OPraHU3aIMK U IIPOBEICHHIO.

CTII CIITTH 040-02. KC YK/IB. Busr yueOHbIX 3aHsaTHA. Jlekiusa. O0mue TpeOoBaHus;

CTO CIIGI'TU 018-2014. KC VKIB. Buasl yuebHbix 3aHsaTuil. CeMuHapbl U
npakTHueckue 3ansaTus. Oouue TpedoBaHMs K OpraHu3aluy U MPOBEACHHUIO.

CTII CIIOI'TH 048-2009. KC YK YK/IB. Buasl yueOHbIx 3anatuil. CamocTosiTenbHasA
mIaHupyemas padorta cryaeHToB. OO0mue TpeOoBaHUs K OpraHU3alUK U IPOBEACHUIO.

CTII CII6I'TH 016-2014. KC YK YK/IB. ITopsinok npoBeieHUs 3a4€TOB U K3aMEHOB.



HJIaHI/IpOBaHI/Ie BPCMCHH, HGOGXOZ[I/IMOFO Ha U3Y4YCHUC I[aHHOfI AUCHUIUINHBI, TYy4lIC BCCTO
OCYIIECTBIIAITh Ha BECh CEMECTP, INPENyCMAaTpUBas IPH OSTOM PETYJISIPHOEC IIOBTOPECHHE
IIPOMIEHHOI0 MaTepuasa.

OCHOBHBIMHU YCJIOBUSIMHM INIPaBHJIBHON OpraHu3alMyd y4yeOHOro mporecca AJs CTYIEHTOB
SBJISIETCSI: TUIAHOBOCTh B OpraHM3alUU yueOHOW paOoThl; CEphE3HOE OTHOLIEHUE K U3YYEHUIO
MaTepuaia; OCTOSHHBIA CAMOKOHTPOJIb.

Ha 3ansarus CTYACHT OOJDKCH MPUXOOAUTHb, MMCA Oaraxx 3HaHUH U BOIIPOCOB II0 YiKC
WU3Y4EHHOMY MaTepHaiy.

10. [lepevyeHb HHPOPMALMOHHBIX TEXHOJIOTHI, HCNOJIb3yEMbIX IPH OCYLECTBIEHUMN
06pa3oBaTeJIbHOIO0 NMpolecca No JUCHHUIIUHE.

10.1. UudopManuoHHbIe TEXHOJIOTHH.
B y4ueOHOM mporiecce 1o JaHHOW JUCIHILTUHE MPETYCMOTPEHO:

- UCTIOJIb30BaHUU HMH(OPMALMOHHBIX TEXHOJIOTHH - YTEHHE JIEKUUW C HCIOJIb30BAHUEM
ClaliI-Mpe3eHTalni;

- B3aMMOJICHCTBHE C OOYYAIOIIMMUCS TOCPEACTBOM JJIEKTPOHHOW HWH(POPMALMOHHO-

00pa3oBaTeNbHOMN Cpebl.

10.2. IIporpaMmMHoe obecnedyeHue.

Microsoft Office (Microsoft Excel): Office 2007 Russian OLP NL AE (I'ocynapcTBeHHbII
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 netictBus -20 yer).

LibreOffice (oTkpbiTas nuiieH3Ms).

10.3. Ba3bI JaHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
CrpaBouHo-nionckoBas cucrema «Koncynprant-Ilnrocy.

11. MaTepHabHO-TEXHHUYECKOE 0O0ecriedyeHue 0CBOEHHUs JUCIUIIIUHBI B X0/€
peasiM3anuu 06pa3oBaTe/JIbHON NPOrpaMMmbl.

Jlns mpoBeZieHHs JIEKIMOHHBIX M MPAKTUYECKUX 3aHATHH HCIONb3yeTcs ayAauTopus,
000py/i0BaHHAsl CPEACTBAMH OPITEXHUKH C JIMLIEH3UOHHBIM MPOTPaMMHBIM OOECIEUYEHUEM U
BBIXOJIOM B UHTEPHET, Ha 33 1MOcal0uHbIX MECTa.

Jlisa mpoBeneHus JaOOPATOPHBIX 3aHATHH HMCIONB3YIOTCS JIabOpaTOpHBIE IMOMEILEHUs
Kadeapsl Gpu3nIecKol XUMHUH.

12. 0c06eHHOCTH 0CBOEHM S AUCHUIIMHbI MHBAJIMAAMU U JIMIAMHU C OTPAaHUYE€HHbIMU
BO3MO>XHOCTSIMH 310POBbSI.

JUis WHBaNIMIOB U JIMI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH Yy4yeOHbBIE MpOLecc
OCYILECTBIIsIETCSI B COOTBETCTBUM ¢ [lonojkeHueM o0 opraHu3anuu y4eOHOro mporecca Jis
00yJYeHUs] MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
yTBEPXACHHBIM pekTopoM 28.08.2014.



ITpunoxenue No 1
K paboueii mporpamme TUCIIUTITHHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

JUCHUILINHE «DPU3ndecKass XUMHID»

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

WNHupeke
ConeprxaHne Otan GpopMupoOBaHUS
KOMIIETCHIIUH
OIIK-1 Cnocoben KCIIOJIb30BaTh MaTeMaTU4YeCKue, | MPOMEKYTOUYHbBIN

CCTCCTBCHHOHAYYHBIC U MHKCHCPHBIC 3HAHUA AJId PCIICHUA
3aJa4 HpO(l)eCCHOHaHBHOfI JACATCIIBHOCTH




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

Ko u nHaumeHnoBanue ITokazatenu chopMUPOBAaHHOCTH Kpurepuit YpoBHHU CHOPMUPOBAHHOCTH
HUHAWKATOpa NOCTUKCHUSA (I[eCKpI/IHTopBI) OLICHUBAHUA (OHI/ICElHI/Ie BBIPA’)KCHHOCTH ):[CCKpI/IHTOpOB)
KOMIICTCHIIH «YAOBJICTBOPUTCIILHO» «XOpOouIo» «OTIIMYHO»
(TIOpOTOBBIIT) (cpemunit) (BBICOKHI)
OIIK-1.1 3Haer OTtBeThl HA Jlaér onpenenenus Jaér onpenenenus [IpaBuibHO gaet
icriosib30BaHWE 3HAHWK | OCHOBHBIC TTOHATHS, 3aKOHBI U BOITPOCHI K OCHOBHBIX TIOHSTHH | OCHOBHBIX IOHSATUH | ONIPECIICHHS
DCHOBHBIX IIOHATUH, 3aKOHOMEPHOCTH (hPU3NIECKOI sk3ameny: 1 -35; 58 | puznueckoit XuMuu ¢ | PU3NIECKON XUMUU C | OCHOBHBIX MTOHATUI
BAKOHOB U XUMHUHU, TEPMOJIMHAMHUYECKHIE U —63; 77 —-80; 83 — | ommmbOkamu HE3HAYUTEILHBIMU (hUBUYECKON XUMHH
BAKOHOMEPHOCTEH KHHETHYECKUE TTapaMeTphl 84, 87 — 89; 97 - omuOKamu. ¢
(bH3MYeCcKOM XUMHHM JIJI | TPOLIecCOB U (pu3uko-xumudeckue | 118 [IOMOIIBIO
DEIICHUS 3a7a4 xapaktepucTuku Beriects (3H-1) HaBOJISIIIUX
npodeccruoHambHOMN BOITPOCOB
NesITeIILHOCTHU 3Haer
OCHOBHBIC IKCTICPUMEHTAJIbHBIC OTtBeThI Ha HaspiBaeT ocnoBHble | HaspiBaeT ocHOBHBIE | JleMOHCTpUpYeT
METOJIbI U3YUYCHHUS (PUIUKO- BOIIPOCHI K METOJIbI H3y4CHUS METOJTbI H3yUCHHS OCBOCHHE METOJIOB
XUMHUYECKHX CBOKCTB BEIIIECTB sK3aMeny: 36 — 57; | GU3HKO-XUMUYECKHUX | PU3UKO-XUMUYECKUX | ONIpEAETICHUS
(3H-2) 64 —76; 81 —82; CBOWCTB BEIIECTB C CBOIICTB BEIIECTB C (U3HKO-XMMHYECKHUX
85—-86; 90 - 96 OLIMOKaMu HaBOIAILIUMHU CBOWCTB
BBITTOJTHCHUE BOIIPOCAMH H
WHIBUYaIbHBIX MOICKa3KaMu
3aJaHui
3naer
METOJUKH Jab0paToOpHBIX padoT, | BelmonHnenue Nznaraer metonuku | M3naraer meroauku | CriocobeH
U3JI0’)KEHHBIX B JTA0OPATOPHOM 1abopPaTOPHBIX BBITTOJTHCHUS BBITIOJTHCHHS CaMOCTOSTEIILHO
(bU3UKO-XMMHUYECKOM MPAKTUKyMe | paboT u mabopaTopHBIX paboT | TabOpPaTOPHBIX padOT | MPABHIILHO H3TO0KHUTh
(3H-3) opopmiieHnE C omuOKamMu C HABOJSITUMU METOAUKU
OTYETOB BOIIPOCaMH U BBITTOJTHCHUS
MOJICKa3KaMu 71a00pPaTOPHOBIX
pabot u ohopmieHus
OTUYETOB




Ymeer

- OTIPENIeNSTh, KIacCU(UIIPOBATH
U OOBSICHATH OCHOBHBIC (PU3UKO-
XUMHYECKHE TIPOIIECChI JUIs
W3YYCHUS XUMUYCCKHUX PEaAKIIHA,
MPOUCXOJISIINX B
TEXHOJOTHYECKHX TpOoIeccax 1
okpyskarorieM mupe (V-1)

Ymeer

- HpI/IMeHﬂTI) 3KCHepI/IMeHTaJH)HI)IC
METO/IbI U3y4YeHHS (PUUKO-
XUMHNYCCKUX CBOﬁCTB BCIICCTB

(V-2)

Ymeer

- BBINIOJIHATH CTaH/IapTHEIC
OTIepalnyy P BHITOTHEHUN
71a00paTOpHBIX PabOT MO
(GU3NIECKO XUMHH TI0 U3YUSHHIO
CBOWCTB BEILIECTB U MaTepHaJIOB C
COOJIIOIEHUEM TEXHUKHU
6e3omacHocTH (Y-3).

OTBeTH Ha
BOIIPOCHI K
sk3ameny:7; 10; 16;
18; 20; 25; 29; 40;
41, 47; 50; 72 - 74,
78 —80; 90 — 91;
97; 103; 105 - 106;
110-11
BBIIIOJTHEHHE
VHIMBUIYQJIbHBIX
3aaHUuN

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

ITonyyenue
JOIyCKa K
BBINOJIHEHUIO
1ab0paTOPHBIX
pabot

Ha3zsiBaet u
IOSICHSICT OCHOBHBIC
(U3NKO-XMHYECKHE
MPOIIECCHI C
OIIMOKaMH

HaseiBaer u
MOSICHSIET OCHOBHBIE
(U3NKO-XMMHYECKHE
METO/IbI C OIIMOKaMHU

Bremonnser
CTaHJIapTHbIE
Omepaunui C
OIINOKaMH

ITosicuserT,
Kiaccuuiupyer
OCHOBHBIE (PH3UKO-
XUMHUYECKHE
MIPOIIECCHI C
HEOOJIbIINMHU
MOJICKa3KaMu
npernojaBaTess

[Toka3biBaeT ymeHue
BBIOPATh METOJT
U3y4eHus (pusuko-
XHUMHYECKHUX CBOMCTB
BEIISCTB IS
peuieHus
MOCTaBJICHHOM
3aJ]a4U C
HaBOIAIIUMH
BOIIPOCAMHU U
MOJICKa3KaMHu
MpenoiaBaTes

Bremmonnser
CTaH/IApTHBIC
OIepaLnH C
MMoACKa3KaMH
MPENoAaBaATEIIS

Cnocoben
CaMOCTOSITEIILHO
MPaBUIILHO HAa3BaTh U
KJIacCH(pHUIUPOBATH
OCHOBHBIE (PHU3HKO-
XMMHYECKHE
MIPOIIECCHI

CaMOCTOSITENLHO
MPAaBHIILHO BHIOMPACT
METO]l U3y4eHUS
(U3UKO-XUMUYECKUX
CBOMCTB BEIISCTB JIJIS
pelieHus
IOCTaBJICHHOM 3aJa4uun

CaMoCTOSTEIIFHO
BBIIIOJIHSAET
CTaHJapTHbBIE
oTiepariu ¢
COOIIIOICHUEM
TEXHUKH
0e30IMacHOCTH




Baageer OTBeTHI HA Brimonnser ITokasbeiBaeT CaMOCTOSTENLHO
- METOJIaMU BBISBJIEHUS U BOITPOCHI K WHIMBHIyaJIbHBIC YacTUYHOE JaeT MPAaBHIbHYIO
KIaccuukanus HU3nKo- JK3aMeny: 6; 11; 3aJlaHus C OTMOKAMH | IOHUMaHUE C 000CHOBaHHYIO
XUMUYECKHUX TTPOIIECCOB IS 12; 14; 16; 31; 43 — HaBOIAIIUMHU OIICHKY XUMHYECKHX
W3YYCHUS XUMHUYECKHUX peakuuid, |46; 48; 51 — 55; 98 BOIIPOCAMHU U MPOIIECCOB,
MIPOUCXOMASIINX B —-99:; 113 MOJCKa3KaMu MIPOUCXOSIINX B
TEXHOJOTHYECKHX TpOoIeccax 1 BBIIIOJIHEHHE mpernoaaBaTens TEXHOJOIMYECKHUX
okpyskarorniem mupe (H-1) WHIMBHIYATbHBIX (UBUKO-XUMHYECKUX | MpOIeccax
3aaHui MPOLIECCOB, OKpY>Kalolleu cpene
MPOMCXOASAIINX B
TEXHOJOTHYECKUX
mporeccax u
OKpY’Karolleu cpene
Baaneer
SKCIIEPUMEHTAIbHBIMA MeToaMu | OTBETHI Ha [Tyraercs B [TpuBoauT npumepsr | [IpaBunbHO
ompeaeneHus (U3NKO-XUMH- BOIIPOCHI K 000CHOBaHUH BBIOOpPA | HEKOTOPBIX BEIOHMpaeT
yecKux cBoiCTB Bemiects (H-2) sK3aMeny: 21; 65 — | MeTona onpeaeneHusl | SKCIEPUMEHTAIBHBIX | AKCIIEPUMEHTaIbHBIN
67, 74; 81, 82; 86; | hpU3HKO-XMMHYECKHX | METOJIOB C METO/1 OTIpEACIICHUS
90; 91: 95, 96 CBOWCTB [MOACKAa3KOMI (DUBUKO-XUMHUYECKUX
IperoaaBaTess CBOMCHTB BEILIECTB
Baageer
- HaBbIKaMU OLIEHKH norpemHocTt | Odhopmienue Odopmaser otuersl ¢ | [IpaBuibHO Crniocoben
ompeenseMbIX (hU3UKo- OTYETOB 10 OIIMOKAMH OIICHHBACT CaMOCTOSTEIILHO
xumuyeckux Bennun (H-3). 1ab0paTOPHBIM MOTPEIITHOCTH OIICHUBATh
pabotam BEJIMYHH C MOTPEIIHOCTh
HeOO0JIbIION OTpeIesieMBIX
MTOICKA3KOM (U3UKO-XMMHYECKHUX
TIperoaaBaTess BEJIMYHMH

[Hkana ouenuBanus coorBercTByeT CTO CIIGI TU(TVY:
[To mucuuIIMHE TPOMEXKYTOUYHAs aTTECTAIlUsl MPOBOJUTCS B (opMe IK3aMeHa, IKajla OICHUBAHUA — OayuthbHas («OTIUYHOY, «XOPOIIOY,
«YIOBJIETBOPUTEIBHO», KHEYIOBJIETBOPUTEIILHOY).



3 TunoBble KOHTPOJILHBbIE 3aaHUS JISl IPOBEACHUS MPOMEKYTOUHON aTTecTAluM

3.1. [IpuMepbl MHOTOBAPUAHTHBIX PACYETHBIX 3aJaHUI /151 KOHTPOJIS
CaAaMOCTOSITEJIbHOM PA0OTHI CTYIEHTOB U JISI KOHTPOJbHBIX PadoT

Temsl 1 1 2 - Xumuueckast TEPMOAMHAMHUKA U XHMHYECKOEC PaBHOBECHUE

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

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

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

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

1.2. Onpenenure M3MEHEHHE YMCIIa MOJICH Ta3000pa3HbIX BemecTB peakiuu A mpu 298 K
Y CTaHJapPTHOM JIaBJICHUHU.

1.3. Paccuuraiite paboty (B k), coBepiiaemyro B peakiuu A TNPOTUB BHELIHETO
nasienust mpu P = const u T = 298 K.

o < < — 0
1.4. Onpenenure 130XOpHBIA TerIoBoOH ekt xumuueckoi peakimn 4 Qv = A U ygq

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

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

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

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

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

1.8. Onpenenure usmeHenue 3HTponuu cucrtemsl (B [x/K) B pesynbrare XuMHYecKou
peakuuu A, MmpoTeKaroleil MeXIy BeIlecTBaMH B HJI€AIbHOM ra3000pa3HOM COCTOSIHUM IpU
CTaHJapTHOM JaBiieHUH U temreparype 298 K. 3HaueHus cTaHIapTHON SHTPOIUU ISl BELIECTB
BO3BMHUTE U3 CIIPABOYHHKA.

1.9. Paccuuraiite M3MEeHEHUE SHTPOINUU 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. Ompenenure wu3MEHEHHME CTaHAApTHOM »SHepruu [ub6Oca ArG$ (Ix) nmns

XuMH4eckol peakunu A npu temnepatype 298 K u npu temneparype 7.

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

1.12. Omnpenenute rnyOouny mnpeBpamieHus & B peakuun A npu Ttemneparype T u
aTMoc(hepHOM JTaBJICHUH MPHU 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 TaOJIHIIE.

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



1.15. Omnpenenure coctaB paBHOBECHOM cMmecH B % (MOJL.) JUIsl XUMUYECKOU peakiuu A
npu Temneparype T u armochepHoM AaBieHUH npu ycinoBusax 1.12 u 1.13.

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

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

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

Bapuant XuMmunyeckast peakus A T,K
1 N, +3H, = 2NH, 500
2 CCl, +4H, =CH, +4HCI 700
3 CH, +2S, =CS, +2H,S 600
BapuaHnt HaganpHOe KoJIM4ecTBO NCXOIHBIX BEIIECTB
1 N2 — 0,2 Moub; H, - 2,0 Mmoimb
2 CCly — 5,0 moub; H, - 10,0 moiusb
3 CH4 — 0,02 monb; S - 0,1 monb

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 Hj (xJIx) mpu 298 K M cTaHIapTHOM [aBIEHHH C Y4E€TOM arperaTHoro
COCTOSIHUS BCEX BEILECTB, YYACTBYIOIUX B PEAKLMH.
2.2. Omnpenenure nzmeHenue >HTporuu A, Sy (Jx/K) B X01e XUMUUecKol peakiuu B

npu 298 K u CTAaHAApPTHOM MHaBJICHUHU C YYCTOM arperaTHoro COCTOSIHUA BCCX BCIICCTB,
YUYaCTBYIOIIUX B pCaKIIU.

2.3. Ha ocHOBaHMM [aHHBIX OIIpPEECIUTe H3MEHEHUE CpeAHEeH TEeIUIOeMKOCTH s
peaknuu B Aréi,zgm (Ix/K).

2.4. Paccumraiite TermioBoil 3ddext peakumm A H; ¢ HCIONB30BaHHEM CpEIHHX
TeroemMKocTel A, Cp oog 1 -

2.5. Omnpenenure usmeHenne sHtpormu A,S;  ([bx/K) B xome peakimu B mpu
Temriepatype T M CTaHIapPTHOM JaBJIEHHMH, UCTIONB3ys A Sy u ArE‘.’a,ng.

2.6. BpruncinTe u3MeHeHne CTaHnapTHO sHeprun ['n66ca A Gy (k) IUisk XAMAYECKOi

peakuuu B mpu Ttemmneparype T. CpenaiiTe BBIBOJ O HamnpaBiI€HUH CaMOIPOU3BOIBHOIO
npoiiecca.

2.7. Ormpenenurte TEPMOIMHAMUYIECKYIO KOHCTAHTY PaBHOBECHS XUMHUECKOW peakinn Ka
npu Temmneparype T.

2.8. Hamummte ypaBHEHHE, CBSI3bIBAIOIIEe KOHCTAHTY PAaBHOBECHSI XHMUYIECKON peaKIiinu
K, ¢ xumuueckoil mepeMeHHO# (TiyOMHO# mpeBparieHus) ¢ TPH YCIOBHH, YTO HCXOJHBIC
BEIIECTBA B3SThl B CTEXHOMETPUUECKUX KOJINYECTBAX.

2.9. 3BanumuTe B 00IIEM BHJE BBIPAXKEHHE JAJISI KOHCTAHTHI PABHOBECHS XMMHUYECKOM
peaxkuuu B uepes nmapruanbHble TaBiIeHHs pearupyoiirux BeIIecTB.



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

2.11. Ouenute BIMAHUE W3MEHEHHs OOIIETO JABJICHUS, TEMIIEPATypbl U paz0aBiIeHUS
PEaKIMOHHONM CMeCH Tra3oM, HE YYacTBYIOIIMM B XHUMHUYECKOW pEakluu, Ha IMOJIOKEHUE
PaBHOBECHSI PEAKIIMU U PAaBHOBECHBIN BBIXOJ] MPOIYKTA.

Bapuant Peakuus B T, K
1 Fe+ CO2=FeO +CO 700
2 CO + H2 = C(pagur) + H20 1000
3 Fe;O3 + 3CO = 2Fe + 3CO2 700

Tema 3 — ®a3oBble PAaBHOBECUA U PACTBOPLI HEIJIEKTPOJIUTOB

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

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

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

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

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

3.5. Bpluucnure JaBiI€HHE HACBIIIEHHOIO Iapa IpU TeMIleparype [x, YKa3aHHOH B
3aJJaHUU.

Bapuant BemectBo 4 Tx °C
1 C2HCI30> TPUXJIOPYKCYCHAsI KUCIIOTa 130
2 C2H.CI202 JUXJIOPYKCYCHAasi KHCJI0Ta 190
3 C2H3CIO» XJIOPYKCYCHAsl KHCJIOTa 180

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

4.1. Beiuucnute 1o 3akoHy Paynsi qaBieHUE HACBHIIIEHHOTO Tapa pacTBOPHUTENS Hal
pPacTBOPOM YKa3aHHOHN KOHILIEHTPAIUH.

4.2. CpaBHHTE C OKCIEPHUMEHTAIGHBIMUA JAHHBIMH U OOBSICHHUTE MOJIYyYCHHBIH
pe3yJbTar.

4.4.  PaccuuraiiTe akTUBHOCTb U KOO(PPUIIMEHT aKTUBHOCTH PACTBOPUTEIIS.

Ne

Bapuant| CocraB pacTBopa T,°C Po,1, xI1a m, 1;4_33)/” P, xI1a
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. Jbyonuockonuyeckue u Kpuockonuueckue ceolucmed pacmeopos

Onpe)]enHTe, MOAYUHAIOTCA JIW WACAJIBbHBIM 3aKOHaM YKAa3aHHBIC B Ta6HHHe pacCTBOPHEI.
Ecnu He NMOAYUHAIOTCA — YKAXKUTC NIPUINHY.



st cucremsl H3BO3 — H2O mpuBeneno moswieHue Temreparypsl kunenust (AT), ans
BCEX JPYTUX CHCTEM — ITOHIKEHUE TeMIepaTypbl 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 kpuockonuueckue K KOHCTaHTBI paCTBOPUTENICH:

PacTBopuTenn 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 HeuoKoCcms — nap 6 08YXKOMHOHEHMHOU
cucmeme

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

ITo nuarpamme onpenenure:

6.2. IIpu xakoil TemnepaType 3aKMIIUT KUAKOCTh, cojieprKalias @ Moil. % BemiecTsa A.

6.3. [Ipu kakoii TeMnepaType Bcsi IEpBOHAYAIbHAS JKUIKOCTh 00pPAaTUTCS B Map, €CIIU MPU
HarpeBaHuu Map He OTBOAUTH?

6.4. Kak Oyzet MEHATHCSl COCTaB MEPBOHAYAIBHOM KUIKOCTH [0 MEPEe UCTIAPSHUs?

6.5. KakoB cocTaB nepBbIX My3bIPbKOB Mapa’?

6.6. Kak wu3MmeHsieTcss COCTaB PAaBHOBECHOTO C KHITSIIEH JKMJIKOCTBIO Tapa B XOJ€
ucnapeHus’?

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

6.8. Kakmwe mnpoayKThl MOXXHO TOJYYHUTh, €CIU MOABEPTHYTh >KHUIKOCTH 33aJaHHOTO
cocTaBa

@) IEpeTOHKE B paBHOBECUU (MHTErpajIbHON MEPETOHKE);

0) npoctoii (nuddepeHnanbHOi) Neperoxke;

8) pexTudukanun’?

BapuanT Cucrema A-B M, xr a, Moi1.% A T, °C
1 H20 — C4Hs02 2,0 80 92
2 CH30H — C2H4ClI, 0,5 30 68
3 (C2Hs),0 — CCly 1,0 60 65

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

7.1. OxapakTepu3yiiTe auarpamMmy IUIaBKOCTH cucteMbl A — B: pacTBOpuMOCTH
KOMITOHEHTOB B JKUIKUX U TBEPAbIX (pazax, THIBI TBEPABIX PACTBOPOB, HATMYUE YCTOWUMBBIX H
HEYCTOMYUBBIX XUMUUYECKUX COEAUHEHHUI.

7.2. JlaiiTe ommcaHHWE COCTOSHUS CHUCTEMBI B PA3IMYHBIX YCIOBHSX, pacimudpoBan
3HAYEHHE BCEX TOJICH, TUHUN U XapaKTEPHBIX TOYCK JUArpaMMBbl IJIaBKOCTH cucTeMbl A — B.



7.3. Onpenenute TeMIeparypy Haudala KpUCTAJIM3allMU paciulaBa cocTaBa | u cocrtas
nepBbIX KpucTamioB. Kak u3MeHsieTcs coctaB paciiiaBa u TBEpoi (pa3bl mpu oxJaxaeHuu?

7.4.0npenenure TeMIepaTypy Havaja IJIABICHUS, KOJUYSCTBO U COCTaB (a3 Mpu ITOU
TeMmmeparype i cuctemsl coctana II.

7.5. Hauepture cxemarudecKue KpUBBIE OXJaxJIeHUs paciuiaBoB cocrasa I, II u III,
OTIpe/IeNIUB YHCIIO U COCTaB (pa3 M pacCUUTaB YUCIIO CTETEHEN CBOOOBI B XapaKTEPHBIX TOUKaX U
Ha KaXJI0M y4acTKe KpUBOW OXJIaKICHUSI.

7.6. Berauciute Macchbl paBHOBECHBIX (pa3 mpu 3amaHHOM Temneparype t,°C u kKoaudyecTBe
UCXO0HOM cMmecu cocrasa lII.

7.7. Ana cuctem, o0pa3yroIIMX XUMUYECKUE COCAMHEHHUS, OINpeaenauTe (GOpMyIbl 3TUX
COCIMHECHU.

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

Tema 4 — DileKTPOXMMHUYECKHE CUCTEMbI

3aoanue Ne 8. Inexmpoosusricyujue cuibl U OMEHUUATbL

8.1. Kakoro poja eBblil 3JIEKTpOJ] TaJIbBAHUYECKOTO AieMeHTa A. Hanumure ypaBHeHue
peaKkiu, MPOTEKAIoled Ha 3TOM DJJIEKTPOJE B PABHOBECHBIX YCJIOBUSX, W YpPaBHEHHUE s
pacueTa MoTeHI[aa 3TOro AIEKTPO/aA.

8.2. Ompenenure CpeAHIO HMOHHYIO aKTUBHOCTH JJIEKTPOJIUTA 8+ B JIEBOM SJIEKTPOJIEC
raJbBaHUYECKOTO JJIeMEHTa A Ha OCHOBAaHWUU CIPABOYHBIX 3HAYEHUH CpPEIHEr0 HMOHHOTO
Kod(puImenTa akKTUBHOCTH JJICKTPOJIUTA MPU MOJISIILHOM KOHIEHTpAIMd M1 W TeMIiepaType
298 K.

8.3. Onpenennre 31EKTPOAHBIN MOTEHIIMAN JeBOro 3iektpona npu 298 K. CrannapTHbIin
AJIEKTPOJIHBIN NOTEHIIMAl BO3BMUTE U3 CIIPABOYHHKA.

8.4. Kakoro pojga mnpaBblii 3JIEKTPOJ TalbBaHMYECKOro »sneMeHTa A? Hanumwre
YpaBHEHHUE PEaKLINH, POTEKAIOIIEH Ha 3TOM 3JIEKTPOJI€ B PABHOBECHBIX YCIOBHSIX, U YPABHEHUE
JUIsl pacyeTa MOTeHIMaa 3TOro AEeKTPoa

8.5. Omnpenenure CpeHIOI MOHHYIO aKTUBHOCTH 3JIEKTPOJIUTA 8+ B MPABOM BJIEKTPOJE
rajlbBaHUYECKOIO 3J€MEHTa A Ha OCHOBAaHMU CIPABOYHBIX 3HAYEHUH CpPEIHEr0 HMOHHOIO
Kod(UIlMeHTa aKTUBHOCTU SJEKTPOIHUTA MPH MOJSUIBHON KOHIIGHTpAIMK M2 U TeMIleparype
298 K.

8.6. Ompenenute dJEKTPOAHBIM NOTEHLHMAN MpaBoro »snexkrpoga npu 298 K.
CTaHgapTHBIN JIEKTPOAHBIN MOTEHIIMAT BO3BMHUTE U3 CIIPABOYHHKA.

8.7. Hamummure SIEKTPOIHBIE PEAKIMU, NPOTEKAIONIME HA OTPUIATEIBHOM U
MOJIO)KUTEIBHOM  3JIEKTPOAAX U CYMMapHYI0 XHUMHUYECKYI0 PpEaKIHMio, MPOTEKAIOIIYIO
CaMOIIPOU3BOJIbHO MPHU pabOTe TrajJbBaHUYECKOTO dJIeMEeHTa A.

8.8. Ompenenurte snexrponaBxkymyo cuiny (DJC) ranbBaHudyeckoro sieMeHTa A U
MaKCHMAaJbHYIO0 TOJIE3HYIO 3JEKTPHUYECKYI0 PadoTy, KOTOPYIO MOXHO TOIYyYUTh MPU padboTe
JTAHHOTO AJieMeHTa npu temiepatype 298 K.



8.9. BpruncinTe KOHCTAHTY PAaBHOBECHS PEAKIMH, MPOTEKAIOIIEH CaMOINpPOU3BOJILHO a
rajibBaHuuecKkoM anieMeHTe A npu temneparype 298 K. Ilpumute, 4To B peakuuu y4acTBYeT
OJIMH DJIEKTPOH.

8.10.CocTaBpTe TraJIbBAHMUECKUH 3JIEMEHT, B KOTOPOM IIPOTEKAET CaMOIPOMU3BOJILHO
XAMHYECKasl peakuus B.

8.11.0mnpenenute cranaaptHoe 3Hadenne DJ]C raapBaHMYecKoro annemeHta. B koropom
MpPOTEKAeT XUMHUYECKas peakuuss B, npu Temmneparype 298 K Ha oCHOBaHUM CTaHIApTHBIX
ANEKTPOAHBIX MOTEHIIMATIOB U3 CIPABOYHHUKA.

8.12. Onpenemute E° npu temnepatypax 288 u 308 K Ha ocHoBaHMHM 3HaueHus E° mpn
OE°

298 K u BeIMYMHBI (a—_l_} , IPUHSB YTO B YKA3aHHOM MHTEpBANEe TEMIIEpaTyp 3aBHCUMOCTb E°
=]

= f(T) nuneiina.

8.13. Ompenemure AG! (k/[X) peakuuu B, IpOTEKAOIICH B TaIbBAHHYECKOM DIICMEHTE
npu temneparypax 288 K.

8.14. Omnpenenute ASTO (JIx/K) st peakumm B, mpoTekarolieil B TraJbBaHUYECKOM
arieMeHTe npu Temneparypax 288 K.

8.15. Ompenemure TtemmoBoit »bdext AHY (xx) peakumu B, mporexamomeil B

raJlbBAHMYECKOM 3JIEMEHTe Npu Temreparypax 288 K.
8.16. Onpenennure KOHCTAaHTY PaBHOBECHSI XMMUYECKOW peakuuu B, mpu Temmeparype

288 K.
Bapuant ["anbBanmveckuii snemMeHT A M, M,
P g moib/kr H2O moub/kr H2O
1 Zn|ZnSO4||KCIJAgCl«p),Ag 0,005 0,2
2 Pt,H2|H2SO4||[KCI|Hg2Clowp), HY 0,005 0,2
3 Cu|CuCl2||CdSO4|Hg2SOup),HY 0,005 0,2
OE° 4
Bapuant Xumnueckas peakuus B o7 | 10%, B/K
P
1 Pb + 2Agl = Pbl, + 2Ag —-1,38
2 H2 + Hg2SO4 = H2SO4 + 2 Hg —6,50
3 Nals + NapS = 3Nal + S + 6,59

3aoanue Ne 9. Inekmpuueckas npoeoOUMOCHb pACMEOPOE C1ADBIX IJIEKMPOSIUM 08

9.1. Onpenenure yAEIbHYIO 3JEKTPUYECKYIO MPOBOJAMMOCTH PacTBOpa JEKTpoiuTa A,
UCIIOJIb3YS YJEIBbHOE CONIPOTUBIIEHUE PACTBOPA P.

9.2. OnpenenuTe MOJISIPHYIO JIEKTPUIECKYIO TTPOBOIUMOCTD PACTBOPA AJIEKTPOInTa A.

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

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




9.5. Ompenenute KOHLEHTPALMIO MOHOB BOJOpPOAAa B pacTBOpEe dJeKTponuTta A Mpu
KoHIleHTpauun C, UCMOJb3ysl 3HAYEHUE CTENEHW IHUCCOolManuu, nmonydeHHoe B m. 8.4. u pH
pacTBopa.

9.6. N300pa3ute cxemMaTnuyecKu U OOBSICHUTE 3aBUCUMOCTBH YIEIBHON JJICKTPHUYECKOU
MPOBOJIMMOCTH OT KOHIIEHTPAILMU CJIa00r0 U CUILHOTO AJIEKTPOJIUTA.

9.7. N300pa3ute cxeMaTHYECKU U OOBSICHUTE 3aBUCHUMOCTh MOJISIDHOW JJICKTPUYECKOM
MPOBOAMMOCTH OT KOHIICHTPAIIUH CIIa00T0 U CHIIBHOTO JIEKTPOJIUTA.

BapuasT DnekTponut A C-10°, monb/n p-102, Om-M
1 HCOOH 1,39 0,569
2 H-C3H7COOH 1,04 2,278
3 HCOOH 111 0,655

Tema 5 — MeToabl U3yUeHHsI CTPOEHUS MOJIEKYJ, OCHOBAHHbIE HA JJIEKTPUYECKHX
cBOMCTBAX

3aoanue Ne 10. Inexmpuueckue ceoucmea MoJ1eKy

PaccunTarh numnonsHBIE MOMEHT W 3()()EKTUBHBIA pajnyc MOJEKYIbl A Ha OCHOBaHUHU
9KCHEPUMEHTAJIbHBIX 3HAUEHUH MOJISIPHON HOJSPU3YEeMOCTH IIpU 3aJaHHoi Temnepatype 7. [Ipu
pacuere mnpeHeOpeYb BEIMYMHON AaTOMHON COCTABISIONICH IONSAPU3YEMOCTH, MOJSIPHYIO
pedpakiuio BEIYUCIUTD MO IPABUITY aJ/TUTUBHOCTH.

Bapuant Monekymna A T,K Pm-10°, M%/monp
1 NH3 473 35.21
2 H20 573 40.5
3 HCI 260 33.57

Tema 6 — OnTryeckue MeTOAbI H3y4YeHHs CTPOCHHUS BelleCTBA
3aoanue Ne 11. Bpawyamenvnoie cnekmpul 08yXamomHvlX MOAEKYJl

3.1. HanmmmuTe KBaHTOBO-MEXaHMYECKOE YpaBHEHUE [UId  pacyera dSHEpruu
BpalllaTeIbHOIO ABUKEHUSI IBYXaTOMHON MOJIEKYJIBI KaK KECTKOT0 poTaTopa.

3.2. BoBeaute ypaBHeHME JUIsl pacueTa M3MEHEHMs SHEPruH BpALIeHUs JIBYyXaTOMHOU
MOJIEKYJIBI KaK ECTKOT'0 poTaTropa Mpu MEepexoje €€ Ha COCEMHUM, 00ee BHICOKUN KBAaHTOBBIN
YPOBEHB.

3.3. BrBeaure ypaBHEHHE 3aBHCHMOCTH BOJIHOBOTO YHMCIIa BpAIIAaTENbHBIX JIMHUHA B
CHEKTpe MOTJIOUIEHNs ABYXaTOMHOM MOJIEKYJIbI OT BpalaTeIbHOr0 KBAHTOBOT'O YKCIA.

3.4. BrBeauTe ypaBHEHHE ISl pacdyeTa Pa3HOCTH BOJHOBBIX YHCENl COCEIHHX JIMHUH BO
BpalaTeIbHOM CIIEKTPE MOTJIOMIEHHUS IBYXaTOMHONU MOJIEKYJIbI.

3.5. PaccunraiiTe BpamarenbHyIO HOCTOSHHYIO (B CM ™™ 1 M) BYXaTOMHOH MOJIEKYIIBI
A 10 BOJHOBBIM YHCJIaM JBYX COCEJHMX JIMHUHA B JJIMHHOBOJIHOBOH WMH(pakpacHON obiactu
BpaIaTeIbHOTO CIIEKTpPA MOTJIONIEHUS MOJIEKYJIbI (cM.Ta0m.3.1) .

3.6. OmpenenuTte >HEPrUIO0 BpalleHHs MOJEKYIbl A Ha MEpBBIX ISTH KBAaHTOBBIX
BpalaTenbHbIX YpoBHAX (/[[k).

3.7. BbluepruTe CXeMaTHYECKU SHEPreTUYECKHE YPOBHHU BpAIATENbHOTO JBHKEHHUS
JIBYyXaTOMHOM MOJIEKYJIbI KaK dECTKOT0 poTaTopa.

3.8.  Hanecure myHKTHpPOM Ha 3Ty CXEMY BpalllaTeJIbHble KBAHTOBBIE YPOBHU MOJIEKYIIbI,
HE ABJISIONICICS dKECTKUM POTATOPOM.



3.9. BriBeauTe ypaBHEHUE IJI BEIYUCICHUS PAaBHOBECHOTO MEXKBSIACPHOTO PACCTOSHHUS
HAa OCHOBAaHHMM pPAa3HOCTH BOJIHOBBIX YHCENT COCEIHUX JIMHUM BO BpALIATEIbHOM CIIEKTpE
MOTJIOIECHHUSL.

3.10. Omnpenenute MOMEHT HHEPIIMKM JIBYXaTOMHOW MOJICKYJIBI A.

3.11. PaccuuTaiiTe NpUBEICHHYIO MAacCy MOJIEKYIbI A.

3.12. BreruucnauTe paBHOBECHOE MEXbsepHoe pacctosiHue () Mosekynsl A. CormocraBpTe
MOJIy4eHHOE 3HaYEHUE CO CIIPABOYHBIMH JJAHHBIMH.

3.13. OrtHecute HaOMIOJAaEMble JUHUM BO BpaIIaTEIBbHOM CIIEKTPE MOJIGKYJIbl A K
BpalaTeIbHBIM IIEPEX0JIaM.

3.14. PaccumTtaiiTe  BOJHOBBIE YHCJIA  CHEKTPAIbHBIX
BpamiaresnbHbiMu nepexogamu 0—1, 1 -2 u 2—3 ns monekynsl A.

3.15. BreruuciauTe NpuBEISHHYIO MAacCy H30TOMO3aMEIICHHOW MOJIEKYIbI B.

3.16. PaccunTaiiTe = BOJHOBBIE 4YHCIA  CIEKTPAJbHBIX  JUHHWHA, CBS3aHHBIX C
BpamiareJbHbIMU niepexogaamu 0—1, 1 -2 u 2—3 nisa mosekynsl B. MexbsaaepHbie pacCTOSTHUS
B MoJieKkynax A u B cuutath paBHBIMH.

3.17. Onpenenurte BeIWYMHY W HaANpaBlI€HUE M30TOIHOTO CABUTA JIMHHUI MOTJIOMICHUS
BO BpamaTeiIbHBIX CHEKTpax MoJjekyl A u B, ecam 3TH NHHUM COOTBETCTBYIOT IepexoaaM
MEXIy BpamaTeabHbIMU YpoBHSIMU 0—1, 1 -2 n 2—3 .

3.18. HapucyiiTe cxemMaTH4ecKu BpaUIaTEIbHBI CHEKTpP TIOTJIOUICHUS JBYXaTOMHOU
monekynbl A. HanecuTe Ha 3TOT XK€ CHEKTp JIMHUHM, COOTBETCTBYIOLIUE BpalaTeIbHBIM
nepexo/iaM JJisi MoJieKyJibl B.

3.19. OObsacHuTEe TPUYMHY HEMOHOTOHHOTO M3MEHEHUS HMHTEHCUBHOCTH JIUHHMA
MIOTJIOIIEHUS TT0 MEPE YBEITUYCHUS SHEPTUH BPAILICHHS MOJICKYJIBL.

HHHHﬁ, CBA3aHHBIX C

Bapuant Monekyna A v-1072,1 7 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. Konebamenvhuvle cneKkmpuvl 08YyXamoMHbIX MOJIEKYIT
4.1 Hamummre  KBaHTOBO-MEXaHMYECKOE  ypaBHEHHWE Il pacyera  DHEPruu

K0JIe0aTEeNbHOTO ABMXKEHHUS JBYXaTOMHOM MOJIEKYIbI KaK TApMOHUYECKOTO OCHUIIATOPA.

4.2 HamumuTe  KBaHTOBO-MEXaHWYECKOEC  ypaBHEHHWE Ui pacyera  JHEPruu
K0J1e0aTEeNbHOTO ABM)KEHUS JBYXaTOMHOMN MOJIEKYJIbI aHTAPMOHUYECKOTO OCIIMILISITOPA.

4.3 Bermcnute mo ompeaencHHbIM w3 MK-crmektpa TOTNIONMICHUS  JIBYXaTOMHOM

MOJIEKYJIBI A OCHOBHOMY TOHY (V,), mepBomy obeproHy (V,) wix Bropomy oGeproHy (V,)
(Tabi. 4) BOJIHOBOE YMCIIO COOCTBEHHBIX KOJeOaHUN @, , KOOPPHUIMEHT aHTAPMOHUYHOCTH X,
Y aHTAPMOHUYHOCTh @, X, .

4.4 BpluucnuTe BOJHOBOE YHCIO NpomylieHHoW jumHuM B MK-crekrpe mnoriomeHus
JIBYXaTOMHOU MoneKynbl A (V,, v, HH V,)

4.5 Omnpenenure HHEPTUIO KOJIEOATEITHHOTO JABWKEHUS MOJEKYJIBl A Ha HYJICBOM
KoyiebaTenbHOM KBaHTOBOM ypoBHe Eo (/[k), HMcmonb3yst BOJHOBOE YHCIO COOCTBEHHBIX
Kojie0aHuM @, M aHTAapMOHMYHOCTb @ X, (cM. 11.4.3)

4.6 BeiBemuTe ypaBHEHHE JUIsI pacueTa MaKCHMAaJIbHOTO KOJEOATEIbHOTO KBAaHTOBOTO
qucia.

4.7 Onpe/:[eJmTe MaKCUMaJIbHOE KOJIeOaTeIbHOE KBAHTOBOE UMCIIO U AJI1 MOJICKYJIbI

max
A.

4.8 Ompenenure 3HEPruI0 KosuedaTreiabHOro IBMWKEHUS Emax (JK) Ha MakcuManbHOM
KoJIe0aTeTbHOM KBAaHTOBOM YPOBHE.



4.9 Omnpenenure 3Hepruto auccouunarnyu Do monekynbsr A (kx/MoIIb).
4.10 Beraeprure rpaduk 3apucumoctu E_ = f(v), BbiOpaB 2-3 3HaueHHs KBaHTOBOT'O

qycilia U W pacCyUUTaB 3HAYCHHA Ekor. B HHTEPBAJIC OT 0 HO Uy -

4.11 Vxaxure Ha rpaduKe HHEPTUIO KOJeOATEIHHOTO IBIKCHHUS Ha MaKCHUMaJIbHOM
K0J1e0aTeIbHOM KBAHTOBOM YPOBHE Emax ([Ik) u sHepruto auccormarnmu Do .
4.12 BbIUUCIHTE CUIIOBYIO MOCTOSIHHYIO XUMHYECKOW CBSI3H K, IByXaTOMHON MOJICKYJIBI

A.
4.13 BelyMCIUTE  BOJIHOBOE YHCIO COOCTBEHHBIX KOJEOAHMH  H30TONO3aMEIIEHHOU
MOJIEKYJIbI B.
4.14 Onpenenute BEIUYUHY U HAIIPABICHUE U30TOMHOIO C/IBUIa.
Bapuant Monekyna A | v,-102, ™ v,-107%, Mt v,-107%, Mt | Monexyna B
1 HI 2230 4380 - 2H|
2 HF 3962 - 11344 SHF
3 HCI 2885 - 8339 2HCI

Tema 7- XumMndeckass KHHETHKA U KATAJIN3

3aoanua Ne 14 u 15. Onpedenenue nopaoka u KOHCHAHMbL CKOPOCHU XUMUUECKOU
Peaxkyuu u memMnepamypHoil 3a6UcCUMOCHMU CKOPOCHIU XUMUYECKOUl PeaKyuu

10.1. ITocrpoiite rpadukm 3aBUCHMOCTH KOHIEHTpanud C HMCXOIHOTO BEUIECTBA OT
BpeMeHu t it peakiuu B, 3amanHoii B Tabnuiie, B koopaunatax InC = f(t) u 1/C = f(t). [To Buxy
rpaduka onpeaesuTe MopsSA0K Peakinu.

10.2. PaccunraiiTe KOHCTAHTY CKOPOCTH peakiuu B.

10.3. Boerunciure KOHIIEHTPAIIMIO MCXOJIHOTO BEIIECTBA U MPOAYKTOB peakiuu B depes
200 ¢ oT Hayana peakiuu.

10.4. Paccuuraiite Bpemsi, 3a KoTopoe npopearupyeT 10% ncxXoaHOTO BelIecTBa.

10.5. Onpenenure nepuoA NOIyNpeBpalleHus peakuuu B.

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

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

1073, ¢ C-10° moub/a
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. Peakmus B: 2N2O=2N; + O, T=938 K
t,c C, monb/1
0 0,154
30 0,145
60 0,137
120 0,122
240 0,097
300 0,086

10.6. Onpenenure SHEPrU0 aKTUBAIMKM XMMHUYECKON peakuuu B, UCHOab3ys 3HAYCHUS
KOHCTaHTBI CKOpOCTH peakinu K1 u K2 npu nByx 3HaueHusx Temieparypsl 11 u T2.

10.7. 3anumwure ypaBHeHue Appenuyca. Ormnpenenure NPeAIKCIOHEHIIUATbHbBIN
MHOXHUTENb B YypaBHEHUH AppeHuyca.

10.8. Onpenennte KOHCTAaHTY CKOPOCTH XUMHUYECKOU peakuuu B npu temneparype 7s.

10.9. Onpenenute TemrieparypHbiii koagduimeHt Bant-I'opda y it ckopocT peakinuu
B B unrepBane remneparyp Tiu T2.

10.10. Hcnonw3ys TemmepaTypHbIii KOI(QQUIMEHT Y, OMpelNeiauTe, BO CKOJIbKO pa3
W3MEHUTCSI CKOPOCTh PEaKINH, eciiu Temreparypy 71 yBenuuuts Ha Bennuuny AT

Bapuant | T1, K k1 T2, K ko T3, K AT, K
1 656 7,700 51/(MoIIB-C) 592 0,844 1/(Moib-C) 667 25
2 523 1,45-102 11/(MoIb-C) 570 0,324 1/(Mo1b-C) 590 25
3 813 1,702.10° ¢t 783 4,635-10° ¢t 77 15

3.2. KonrtpoJbHble Bonpockl mo Kypey '"®usnyeckasi xumus" K 3k3ameny ( S u 6
ceMecTp)

Temsl 1 1 2 - XumMuyeckasi TepMOJIMHAMHUKA M XUMHYECKOe PABHOBecHe

1. ®ynkuum mpouecca U (QYHKIMHU COCTOSHUS. BHyTpeHHsIsI sHeprus, TemioTa, paboTa,
3aKOHBI TEPMOTUHAMUKH.

2. Pabora pacmupeHus MIEIbHOrO ra3za B H30T€PMUYECKOM, M300apHOM U H300apHO-

M30TEPMUYECKOM IpOIIECcCax.

Tennora npoieccoB Npu NOCTOSHHOM 00beMe U JTaBJICHUH.

[TepBslit 3akoH TepMoarHaMUKH. Pacuer TernoBbix 3¢ dextos. 3akoH ['ecca.

5. TemioTsl 00pa3oBaHMs U TEMJIOTHI CrOpaHus BeulecTB. VX MCmosib30BaHue sl pacueToB
TEIUIOBbIX 3((HEKTOB XUMUUYECKUX PEaKLIUM.

6. OmnpeneneHue TemIoeMKOCTH. VcTWHHAs W CpefHsAs TeIIOEMKOCTb. 3aBUCHUMOCTb
TEIIOEMKOCTH OT TeMIepaTypsl (MHTEPIOJISILIMOHHbBIE YPaBHEHUS).

7. 3aBUCUMOCTH TEIUIOBOTO 3 deKTa XUMUUYECKUX PEaAKIMi OT TeMIepaTyphl. Y paBHECHUE
Kupxrodga.

8. UuterpupoBanme ypaBHeHuss Kupxroda. CocraBieHune ypaBHEHHsS Ui pacueTa
TEIUIOBOTO P PeKTa XMMUIECKON peakIuy MpH 3aJaHHOH TeMiepaType.

9. TepmoauHaMHUYECKH oOpaTtumble u HeoOpaThMble IPOLIECCHI. Pa6ora
TEPMOJIMHAMHYECKH 00paTUMOTO Ipolecca.

~ow
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11.

12.

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.

Outponusa. Matemaruueckue BoipaxeHus || 3axoHa TepMOAMHAMUKY [T OOpaTUMBIX U
HEOOpaTUMBIX MPOIIECCOB.

N3MeHeHue 3HTPONUK B U30JMPOBAHHON CUCTEME KaK KpUTEPHU HAIpaBJICHUS Mpolecca
U COCTOSIHUSI paBHOBECHSI.

M3MeHeHne SHTPOIMY [IPU HAarpEBAaHUM, PACILIMPEHNH, CMELIEHUH HJI€aIbHBIX I'a30B IIPU
(ha30BbIX Epexoaax.

[Tocrynar [Tnanka. PacueTr abCcomOTHOM SHTPOIINH.

H3MeHeHre SHTPONUU B XUMUYECKHX peakuusx. CocTraBlieHue ypaBHEHUs U pacyeTa
W3MEHEHUS SHTPOIIUU XUMHUYECKON PEaKIIMU IIPU 3aJaHHOM TEMIIEpaTypeE.
MaxkcuManbHasi 1 MakCcHUMalibHas moje3Has pabora. TepMoanHaMUYecKue MOTEHIMAIIBI
KaK Mepa paboTOCTIOCOOHOCTH CHCTEMBI.

TepMoanHaMHUYeCKUEe MOTEHIIMABI KaK KPUTEPU HANpaBiIeHUs MpOoIlecca U COCTOSHUS
pPaBHOBECHS B 3aKPBITHIX CCTEMAX.

Oueprusa ['enbmromnpia (M30XOPHO-U30TEPMHUUECKUN MOTeHIMAN) U sHeprus ['nb6ca
(1300apHO-U30TepMUYECKHil moTeHwan). CBOOOIHAS U CBS3aHHAS YHEPTHSL.
3aBucumocTs 3Heprun ['md6ca oT TemnepaTypsl U AaBJICHUS.

VYpasuaenue ['enpmromnsia-I'nooea.

3aBucuMOCTh dHepruu ['nbbca OT cocraBa cHUCTEMbl. XHUMHUYECKUH MOTEHIUAT
KOMIIOHEHTa CUCTEMBI.

XUMUYECKUH MOTEHIIUAT UI€aIbHOTO U PealbHOro ra3oB. @YyruTUBHOCTh, KOG (GUIIUEHT
(YrUTUBHOCTH; aKTUBHOCTh, KO3()(UIMEHT aKTHBHOCTH peaJbHOro Trasza. MeToabl
HaX0X/1eHUs KO (UIIMEeHTOB (PYTUTUBHOCTH U aKTUBHOCTH.

BoiBoz ypaBHEHUS "M30TEPMbl XUMUYECKON PEAKIM'".

TepMoanHaMUYECKUE U MMPAKTUYECKUE KOHCTAHTHI paBHOBeCcHS. CBsI3b MEXKI1y HUMH.
PaBHOBecue B TeTEepOreHHBIX XMMHUYECKUX peakiusax. KOHCTaHThI paBHOBECHUS
TeTePOTreHHBIX PEAKIIHIA.

3aBUCHMOCTh KOHCTAaHTBhl PaBHOBECHUSI OT TeMIleparypbl. BblBoa M aHanu3 ypaBHEHUS
n300apbl XUMUYECKOH peakiuu B qudpepeHnnansaoi popme.

WuterpansHas Qopma ypaBHeHHs u300apbl XuMu4eckod peakuuu. CocTaBieHHE
YPaBHEHHs JUIsl pacueTa KOHCTAHThI PABHOBECHS XUMUYECKON PEAKIIUHN OT TEMIIEPATYPBHI.
Tennosas Teopema HepHcTa U ciieIcTBHS U3 HEe.

Tema 3 — da3zoBble paBHOBeCHSI H PACTBOPbI HEJIEKTPOJINTOB

[TpaBuno ¢a3 I'ub66ca. Ilonsarue "¢aza", '"cocraBustomee BemecTBa", '"ducio
KOMIIOHEHTOB", ""TepMOJINHAMUYECKUE CTENIEHU CBOOOIbI".

VYciioBre TepMOIMHAMUYECKOTO PABHOBECHS MEXTY (hazaMH.

BriBOog, aHaim3 u uHTErpupoBanue ypasHeHus Knaysuyca-Knanelipona.

JluarpaMMbl COCTOSIHMSI OJJHOKOMITOHEHTHBIX cucTeM. X pa3bop ¢ momolipio npaBuia
¢a3 I'nb6ca.

WneanpHble 1 HEUAEAIBHBIE PACTBOPHI. 3aKOH Payis.

[TpenenbHO pa3daBiieHHBIE, aTEpMaJIbHbIE, PETYIISIPHBIE PACTBOPHI.

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

XUMHYECKUH MOTEHIIMAJl KOMIIOHEHTAa B UJ€AIbHOM U HEUJEAJIbHOM pacTBOpax.
Boruncnenus akTHBHOCTH PaCTBOPHUTEIS IO MOHMKEHUIO IBJIEHUS M1apa HaJl paCTBOPOM
Bbruncnenre akTUBHOCTH PAacTBOPHUTENS IO TOHMKEHHIO TeMIepaTyphbl 3aMep3aHHs
pacTBopa.

Bbruncnenrie akTHBHOCTH pacTBOPUTENS IO OCMOTHYECKOMY JIaBJICHUIO PacTBOPA.
KonnurarusHble CBOWCTBA PACTBOPOB U X NMPAKTUYECKOE UCIIOIb30BAHUE.
PacTBOprMOCTb ra30B B )KMJIKOCTH. 3aBUCUMOCTb PACTBOPUMOCTH OT TEMIIEPaTypHl.
PactBOopuMOCTh Ta30B B XUAKOCTH. 3aBUCUMOCTb DPACTBOPUMOCTH OT JaBJIECHUS U
n00aBKH dJIeKTposinTa. YpaBHeHHe CeueHona.

HeorpannueHHo pacTBOpuUMBIE IpYr B JpYyre >KUIKOCTH. BblunMciieHue naBieHus U



43.
44,
45.
46.
47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.
64.

65.

66.

67.

cocTaBa napa HaJl uaeailbHbIMH pacTBopamH. IlepBrrit 3akon I'n60ca-Konosamnosa.
Huarpammbl  "oOmiee mpaBieHHe-cocTaB", 'Temmeparypa KuIleHHS - cocTaB','cocraB
pacTBOpa -cocTaB napa" sl uAcaIbHbIX PaCTBOPOB.

®dazoBas 1uarpaMma paBHOBECUS KUAKOCTh — nap. [IpaBuio peiuara.

Buns! neperonku: uHTerpanpHasi, qudepeHnuanbaas, GpakinoHHas, peKTH(PUKAIHSL.
A3eoTponHble pacTBOpPHL. JlMarpaMMbl paBHOBECHS >KHMJIKOCTb — Hap IS a3€0TPOITHBIX
pactBOpoB. PexTuukaius a3eoTponHbIX PaCTBOPOB.

OrpaHvyeHHas B3aWMHAas pPacTBOPUMOCTb JKHMJIKOCTeW. BimsHue temmeparypsl Ha
pacTBOPUMOCTb.

JlaBneHue M COCTaB HACBIIIEHHOTO Iapa B CHUCTEMax C OIPAaHWYEHHOM B3aWMHOMU
pactBopuMocThio. lnarpammel "oOmiee naBieHuWe cocTaB', 'TemrepaTrypa KUTICHUS -
coctaB", "coctaB pacTBopa — cocTaB mapa" Jyisi CUCTEM C OIPAHUYEHHOW B3aMMHOM
PaCTBOPUMOCTBIO JKHIAKOCTEH.

JlaBneHue u cocTaB napa HaJl CMEChIO B3aUMHO-HEPACTBOPUMBIX KUAKOCTEH. [leperonka
C BOJISIHBIM I1APOM.

PacTBOpUMOCTB TBEPIBIX BEIIECTB B KUAKOCTU. VeanbHas paCTBOPUMOCTh. Y paBHEHHUE
[lpenepa.

JuarpaMMbl IJIaBKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM C IIOJIHOM PacTBOPUMOCTHIO B
KUJKOM U NIOJIHOM HEPaCTBOPUMOCTBIO B TBEP/IOM COCTOSIHMM. KpuBble oxiax1eHusl.
JuarpaMMbl IJIAaBKOCTH JIByXKOMIIOHEHTHBIX CHCTEM C IIOJIHOM pPacTBOPUMOCTHIO B
YKUJKOM U TBEPJIOM COCTOSIHMM. BUJIbI TBEpABIX pacTBOPOB.

JuarpamMMbl COCTOSIHUSL JIBYXKOMIIOHEHTHBIX CHCTEM C IIOJIHOM pPacTBOPUMOCTHIO B
JKUJAKOM U OTPaHUMYEHHOM pAacTBOPUMOCTBIO B TBEpAOM cocTossHUU. Kpusble
OXJIAXKICHUSI.

JlnarpamMmbl IUIaBKOCTH  JIBYXKOMIIOHEHTHBIX CHUCTEM, OOpa3yroIMX XUMHUYECKUE
COEIMHEHUS, TIABALINECS 0€3 PA3I0KEHHS U C PA3JI0KEHUEM.

JnarpaMMbl  COCTOSIHHS TPOMHBIX JKMJIKHUX CHCTEM C OrpPaHUYCHHOM B3aMMHOU
PacTBOPUMOCTBIO

Pacnipenenenrie  pacTBOpEHHOro BeLIECTBA MEXAY JABYMs OKUAKUMHU  (a3amu.
OKCTparupoBaHHUe.

JlnarpamMmbl IJIaBKOCTH TPEXKOMITOHEHTHBIX CUCTEM.

Tema 4 - D1eKTPOXUMHUYECKHE CHCTEMBI

KosnmuraTtrBHbIE CBOWCTBA PaCTBOPOB ANEKTPOIUTOB. MI30TOHMYECKUA U OCMOTUYECKUI
KO3 PUIHEHT.

CtpoeHue pacTBOPOB CHUJIBHBIX 3JIEKTPOJUTOB. OCHOBBI 3JEKTPOCTATHUECKON TEOPHH
pPacTBOPOB CUJIBHBIX IEKTPOIUTOB [lebast u XIoKKes.

VYpaBHeHHe ISl pacyera CpeIHUX HOHHBIX KoapduiumentoB akrtuBHoctd (I, I u Il
npubnmxenus Teopun Jledas u Xrokkens).

PaBHOBecme B pacTBOpax dIJIEKTPOIMUTOB. TepMOAMHAMUYECKHE M IPAKTHYECKUE
KOHCTaHTbl HOHHBIX PABHOBECHUH.

ONEeKTPOXUMHUYECKUI TMOTeHIMal. BO3HMKHOBEHHE CKauyka MOTEHLHUana U JBOMHOIO
AIIEKTPUYECKOTO CJI0s HA TPAHULIE pa3/ieNa METaJlll — pacTBOP JIEKTPOJIUTA.

Bonopoanas mkana 3J€KTpOAHBIX TOTEHIIMAIIOB.

VYpaBHenne HepHcra Ui paBHOBECHOro noteHuuana. CTaHIApTHBINM 3IEKTPOIAHBIN
MOTEHIUAI.

Onektponasl | poma. Ilpumepsl. DiekTpoaHble peakiuu. PacueT paBHOBECHBIX
MOTEHITUAIIOB.
Onektpoasl |l poma. Ilpumepsl. DnexTpoiHble peakiuu. Pacder paBHOBECHBIX
MOTEHITUAJIOB.
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE 3JIEKTPOAbL. [IpuMepbl. DIEeKTpoAHbIE pPEAKIUU.

Pacuer PaBHOBCCHBIX IMMOTCHIIMATIOB.



68. NonooOmenHbIe 351eKTpoabl. CTEKISTHHBIN 3JEKTPO/I.

69. KonnentparnmonHsie raibBanndeckue nemMenTsl. Pacuer D/1C

70. XuMuueckue rajgbBannueckue 3aemMenTol. Pacuer DJ1C.

71. T'anpBaHMuYeCKHUE SJIEMEHTHI C TepeHocoM u 0e3 mepeHoca. lMcnonb3oBaHue
raJIbBAHUYECKUX 3JIEMEHTOB 0€3 IepeHoca i 3IKCIEPUMEHTAJIbHOIO OIpEAEICHUS
CPEeIHUX NOHHBIX AKTUBHOCTEH.

72. Vcnonp3oBaHnWe  CTaHAAPTHBIX  MOTEHIMAJIOB Ui  OINpPENECNIICHUS  HAaIlpaBIICHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI.

73. Ucnonp3oBaHnWe  CTaHAAPTHBIX  MOTEHIMAJIOB  JUIi  OINpPENENICHUS  HalpaBlICHUS
INEKTPOXUMHUYECKUX PEaKLUM.

74. OnpenenieHre TEPMOJAMHAMUYECKUX MapaMeTpoB xumudeckux peakuuii (AH, AS, AG),
UAYIIMX B TaJlbBAHUYECKOM BJIEMEHTE.

75. OgHOpa30BbIe XUMUYECKHUE UCTOYHUKHU TOKA.

76. MHOTOpa30BbIe XUMHYECKHE UICTOUHUKH TOKA (aKKYMYJISTOPBI).

77.YnenbHas, MOJSpHas NPOBOAUMOCTb. CBsI3p 3JIEKTPUUYECKOM HNPOBOAMMOCTH C
MOJIBUKHOCTSIMHA HOHOB.

78. 3aBUCHMOCTD 3JIEKTPUIECKON MPOBOJUMOCTH OT TEMIIEPATYPHI, IPUPOJIBI SJICKTPOIUTA U
pacTBOPUTEIIS.

79. 3aBHCUMOCTh  YACTBHOW DJIEKTPOIPOBOJHOCTH OT KOHIIEHTPALMM Ui CJIA00ro |
CUJIBHOTO DJIEKTPOJIUTOB.

80. 3aBHCHMOCTD MOJSIPHOW TPOBOJUMOCTH CHIJIBHBIX DJIEKTPOJMTOB OT KOHIICHTPALIUH.
OcHoBHbIe no0keHus Teopun Jledas-Xrokkens-Onsarepa.

81. IIpakTHyeckoe NCIOJIb30BaHIE U3MEPEHUH SJIEKTPUIECKOH TPOBOIUMOCTH.

82. Uncna mepeHoca, UX MCIOJIb30BaHUE ISl OMPEAeNICHUs SJIEKTPUUECKON MPOBOAMMOCTH
OTJICIbHBIX HOHOB.

Tema 5 — MeToabl U3yYeHUS CTPOCHUS MOJICKYJ, OCHOBAHHbIC HA YJIEKTPHYECKHX
CBOiicTBaX

83. .INonspuzaius NoISIpHBIX U HEMOISAPHBIX MOJIEKYJ B IOCTOSIHHOM U TIEpEMEHHOM
ANEKTPUIECKUX MoJsiX. Pedpaxiius.

84. YpaBuenus [le6as, Kinaysuyca Mocortu u Jlopenu-JlopenTua.

85. Onpenenenue TUMOJIBHOTO MOMEHTA | MOJISIPU3EMOCTH MOJICKYJ.

86. Mcnonb3oBaHue AIEKTPUIECKUX CBONCTB MOJIEKYII ISl ONIPEISICHUS MOJIEKYIN U COCTaBa
pactBopa.

Tema 6 — OnTnueckue METOAbI U3YUYCHHUSA CTPOCHUSA BEIECTBA

87. O0mas xapakTepuCTUKa MOJICKYJISIPHBIX CIIEKTPOB.

88. Bpamarensupie  crmekTpbl. OmnpeaeieHHe MOMEHTa HMHEPUUMH M PaBHOBECHOTO
MEXbBSJICPHOTO PACCTOSHUS ISl IBYXBAJICHTHBIX U JIMHEWHBIX MHOTOATOMHBIX MOJICKYIT
U3 CIIEKTPAIBHBIX JaHHBIX.

89. DHeprus KoJIeOATENBPHOTO JBMKEHHS JBYXaTOMHON MOJICKYJIbl B NPHOJMKEHHH
rapMOHHYECKOTO U aHTAPMOHUYECKOTO OCHIILIATOPA.

90. Ompenennenne  cOOCTBEHHOW 4YacTOTBI W Kod(h(UIMEHTa aHTapMOHHYHOCTH W3
KOJIe0ATETHHOTO CIEKTPA TOTJIONICHUS.

91. OnpeneneHne YHEPTUH CBSI3U U3 KOJIEOATETBHOTO CIIEKTPA MOTJIOMICHHS.

92. Yuciio v TUTIIBI HOPMANTBHBIX KOJIE0aHUI MHOTOATOMHBIX MOJIEKYI. XapaKTepHCTHUECKHE
YaCTOTHI.

93. BpamarensHo-Kone0aTeIbHbIE CIIEKTPHI TOTJIONICHHS ABYXaTOMHBIX MoyieKyda P-, R- u
Q-BeTBH, HX MPOUCXONKICHHE.

94. DnekTpoHHO-KOIe0aTeIbHO-BpalaTeababie ciekTpbl. [IpuHumn dpanka-Konmona.



95. Ompenienenne  SHEPrHM AMCCOLMAIMHM U3 BIIEKTPOHHO-KOJIEOATEIbHO-BpAIATeIbHBIX
CIIEKTPOB.
96. CriekTpbl KOMOMHAIIMOHHOTO paccesiHus, conocrapneHue ux ¢ MK-cnexrpamu.

Tema 5 - XumMnueckass KHHETHKA U KATAJIN3

97. CKOpOCTh peaknuu sl TOMOTEHHOHM W TreTeporeHHoil peakuuu. Kunermueckoe
ypaBHeHHE. MOJIEKYISIpHOCT U HOPSII0K TOMOreHHOM peakiuu. CraguiiHoe NpoTeKaHue
peaKuuu.

98. Kunernueckas kpuBasi. MeTo/Ibl ONpeIesIeHUs OPAIKA PEeaKIUH.

99. Peakuuu 1, 2 u 3 mopsnaka. BelpakeHue Uis KOHCTAHTBI CKOPOCTH U IepuoJa
HOJIyIIPEBPAILCHHMSL.

100. CrnoxHbIEe peakuu: IBYXCTOPOHHHUE (00OpaTUMBIC) U MapalieIbHbIE.

101. CrnoxHble peakuu: MOCIeA0BaTEIbHbIE U CONPSKEHHBIE.

102. Meton KBa3UCTALMOHAPHBIX KOHIEHTpalMid. MeXaHu3M MOHOMOJICKYJISIPHBIX
peaKIui.

103. 3aBHCHMOCTH CKOpPOCTH TOMOTEHHONW XHUMHUYECKOW pEaKUUUd OT TEMIIEPaTypHl.
VYpaBHeHHe AppeHuyca.

104. Cramguu rereporennoro nporecca. JJuddysus B razax, ;KUIKOCTAX U TBEPABIX Tenax. |
u 2 3akoHbl Duka.

105. BrusiHME TeMmepaTypbl Ha TeTepOTreHHBIH po1ecc.

106. BausHHe nepeMelrnBaHus Ha PEXUM FeTepOreHHOro Mmporecca.

107. Teopust axTHBHBIX coygapeHuil. OCHOBHbIE JONyIICHUs. BrlpaxkeHue s
IPEI3KCIIOHEHLIMAIBHOTO MHOXKUTENS B ypaBHeHUH Appenuyca. Ctepudeckuii pakrop.

108. IlonsiTHe aKkTHBUPOBAHHOTO KOMIUIEKCA. BrIpaskeHHEe KOHCTAHTBI CKOPOCTH IO METOY
HEPEeXOAHOTO COCTOSHHUSL.

109. ComnocraBienne ypaBHEHUH TEOPUHM AaKTUBHBIX COYIApEHHH W TEOPUHU TEPEXOIHOTO
cocrosHus. Henocratku teopuil.

110. BnusHMe pacTBOPUTENsT Ha CKOPOCTh peaknuid B pactBopax. [omo- w
TETEPOJINTUYECKUE PEAKLINH.

111. TereponuTuyeckue peakiuu. BiusHWEe WOHHOW CHJIBI pacTBOpa U 3apsiioB
pearupyrolumx 4acTHIl Ha CKOPOCTh Mpoliecca.

112. TlepBuuHBI{ ¥ BTOPUYHEINA colieBbIe () (HEKTHI.

113. OcoOeHHOCTH LEMHBIX peakiuil. BO3HUKHOBEHWE, pa3BUTHE M OOpBLIB IEMeil.
TennoBol U HENMHON MEXaHU3MbI BOCIUIAMEHEHUS.

114. OcoGeHHOCTH IpoTeKaHUA (OTOXUMHUYECKUX peakuuid. BulipaxkeHune Iis1 KOHCTAHTHI
CKOPOCTH (oToXUMHUYECKOH peakuuu. [IpumMepsl GOTOXMMHUECKUX pPEeaKIINM.

115. OGmue cBoiicTBa KaTaau3aToOpoB. ['OMOreHHBIM M reTeporeHHbld Katanus3. BiausHue
KaTaJu3aTOpOB Ha MPEAIKCIOHEHIUANbHBI MHOXUTENIb W SHEPrui0 aKTHUBALIUM B
ypaBHEHUHU AppeHuyca.

116. TomorenHsIit katanu3. KHCIOTHO-OCHOBHOM KaTajus.

117. AncopOuusa u rereporeHHblil katanus. M3orepma u m3obapa aacopobuuu. Cramum
reTepOreHHOro KaTajin3a 1 BIUsSHHE TeMIepaTypbl. Teopun reTeporeHHoro Karain3a.
118. Kuneruka QepMEHTaTUBHBIX peakIMid, KaTaJu3 M KHHETHKAa peakiuil ¢

UMMOOUITM30BaHHBIMU (hepMEHTaMU

3.3. TeMbI KOHTPOJIBLHBIX PadOT

3.3.1 KonTposibHast padoTa 1o TepMOAUHAMUKHU

JI1st XuMUYeCcKOi peakiuu aA +bB = cC + dD, npoTtekaroiieii mpu TeMIieparype
T u paBnenuu P, ompenenuTh cocTaB paBHOBECHOM cMecH (BBIXOJ TPOAYKTOB) H
IIPOAHAIM3UPOBATh BIMSHUE TEMIIEPATYPHI U JaBJICHUSI HAa BHIXO IIPOYKTOB.



3.3.2 KoHurpoabHasa padoTa N0 ONTHYECKHM MeTOAAM HW3yYeHHUS]I CTPOCHHUS
BelllecTBa:

° I/ICHOJ'IB3ySI 3HAYCHHA BOJIHOBBIX YHUCCII JBYX COCCAHUX IIMKOB BO BpalllaTCIbHOM
CHEeKTpe TMOIJIOUICHUs JIByXaTOMHOW MOJIEKYNbI, OINpPENEIUTh MEXbsJIEPHOE
paccTosiHuE.

e lcnosnb3ys BOIHOBBIE YKcCiIa HAOIIO1aeMbIX TMKOB (OCHOBHOM TOH, IEPBBIA U BTOPOM
00epTOHbI) B KOJEOATEIBHOM CIEKTpe JIByXaTOMHOM MOJEKYJbl, ONpPEIEeIUTh
COOCTBEHHYIO  4acTOTy KojeOaHM aTOMOB B  MoJjekyie, Kodhduumenrt
QHrapMOHMYHOCTH U SHEPTUI0 AUCCOLUALIUY MOJIEKYJIBI.

3.3.3 KouTposbHasi padoTa o KUHETUKH:

Hcnonb3ys naHHble MO TEKYLIEW KOHLETPAIMM HCXOAHBIX BEUIECTB XHUMHUYECKOU
peaKkIru, pacCYUTaTh KOHCTAHTY CKOPOCTH JIAHHOM pEeaKIUM, MEPUO] MOJIYIpPEBPALICHUS U
KOHIIEHTPALUIO UCXOJHOr0 BEIIECTBA B KOHKPETHBIM MOMEHT BPEMEHHU.

4. MeroanyecKkue MaTepHaJIbl VISl ONpeaeseHUs] MPOLeAyP OLEHUBAHUS 3HAHUIA,
YMeHHI, HaBBIKOB M (MJIH) ONBITA JAeATEJbHOCTH, XaPaKTePU3YKOIIMX 3TANbI
(¢popMupoBanus KoMneTeHI .

[Ipomexxyrounass arrectauus MO JAUCUMIUIMHE TPOBOAUTCS B COOTBETCTBHM C
tpeboBanusimu CTII

CTO CIIGI'TU(TY) 016-2014. KC YKB/. ITopsiaok npoBeneHus 3a4€TOB U HK3aMEHOB.

4. MeToanueckne MaTepuaibl JJIs ONpeaesieHUs MPOIeAYP OLEHHBAHUS 3HAHMIA,
YMeHHii 1 HABBIKOB, XapaKTePU3YIOIIUX 3Tanbl (JOPMUPOBAHNS KOMIETEHIINH.

[IpoMexyTouHass arTecTalys 1O JUCIUIUIMHE TIPOBOJMUTCS B COOTBETCTBHH C
tpeboBanusimu CTII CTO CIIOI' TU(TY) 016-2015. KC YK/IB Ilopsiiok mpoBeaeHUs 3a4€TOB U
HK3aMEHOB.



