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1.ITepevyenb MIaHMpPyeMbIX pPe3yJIbTATOB 00y4eHHs N0 JUCHUILINHE, COOTHECEHHBIX
¢ IVIAHNPYEMBbIMH Pe3yJIbTaTaMH 0CBOCHHS 00Pa30BaTeJbHON MPOrPaMMBI.

B pesynbrare ocBoeHUs 00pa3oBaTeIbHOM MPOrpaMMBbIOaKaaBpuaTao0yyaromuics
JTOJIKEH OBJIAJIETh CIEAYIOIIMMU pe3yibTaTaMu 00y4eHHUs M0 TUCIMILINHE!

Koapl
KOMIII'IG PesynbTaTel ocBoenust OOII [Iepedyenp mIaHUpPyEMBIX pE3yIbTAaTOB
(conmepkaHue KOMIETEHIUN) 00ydeHUs IO TUCITUILTNHE
TEHIIUU
OIIK-1 | cmocoOHOCTH U TOTOBHOCTh 3HaTh:

UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIMIUIMH B
npodecCuoHaNBHOM e TeIbHOCTH

- OCHOBHbBIE 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHUYECKHX MPOILIECCOB U XapaKTEPUCTUKU
PaBHOBECHOI'O COCTOSIHUS, METO/Ibl ONUCAHUS
XMMHUYECKHX PaBHOBECUH B paCTBOPax
JIEKTPOJIUTOB,

- HayaJla TepMOJAMHAMUKHN U OCHOBHbIE
ypaBHEHMS XMMUYECKOH TePMOANHAMUKHY;
METO/Ibl TEPMOAMHAMHYECKOTO ONUCAHUS
XUMHUYECKHX U (Da30BBIX paBHOBECHII B
MHOTOKOMITOHEHTHBIX CHCTEMaX;
TEPMOJIMHAMUKY PACTBOPOB AJIEKTPOJIUTOB U
NEKTPOXUMHUYECKUX CUCTEM;

- ypaBHeHMsI (hOpMaANbHOM KMHETHKH U
KWHETHKH CIIOKHBIX, IIETTHBIX, T€TePOreHHBIX,
(OTOXUMHUYECKUX U DIEKTPOXUMHUUECKUX
peaKIuii; OCHOBHBIE TEOPUN KHHETUKHU H
TOMOT€HHOT'0, F€TEPOr€HHOr0 U
(epMEHTAaTUBHOTO KaTalln3a;

Ymersn:

- OIPENENSITh TEPMOJUHAMUYECKHE
XapaKTePUCTUKH XUMUYECKUX peakuil 1
PaBHOBECHbBIE KOHIIEHTPAIUH BEILIECTB;

- HCIOJIb30BaTh OCHOBHbBIE XUMHUYECKHE
3aKOHBI, TEPMOJUHAMUYECKHUE CITPAaBOYHbBIE
JTAaHHBIE U KOJMYECTBEHHbIE COOTHOIIECHUS
HEOPTaHUYECKOW XUMHU JIJISl PEIICHUS
npogeccuoHaIbHbBIX 33/1ay;

- IPOTHO3UPOBATH BIUSHHUE PA3ITUIHBIX
(akTOpPOB HAa PAaBHOBECHE B XUMHUYECKUX
PeaKImsIX;

- OTpe/eTATh HAIPABJICHHOCTh Ipoliecca B
3aJJaHHBIX HAYaIbHBIX YCIOBUSX;
yCTaHaBJIMBATh IPAHUIIBI OOJIACTEH
YCTOMYMBOCTH (ha3 B OTHOKOMITOHEHTHBIX U
OMHAPHBIX T€TEPOreHHBIX CUCTEMAX;
COCTaBIIATh KWHETHYECKHE YPAaBHEHHUS B
Qg depeHIManbHON U HHTETPaIbHOM
(dhopmax st KHHETUIECKH TPOCTHIX PEeaKInit
Y TIPOTHO3MPOBATH BIMUSHUE TEMIEPATYphbl HA
CKOpPOCTb IpoIiecca;

Baanern:

- HaBBIKAMH BBIYUCIICHUS TETUIOBBIX
3¢ (EKTOB XMMUYECKHX PeakIuil pH




Konpr
KOMIIE-
TEHIUA

PesynbTaTel ocBoenust OOII
(conmeprkaHue KOMIETEHIUN)

[lepeuenp mIaHUpPyEMBIX PE3yJIbTATOB
0o0ydeHUs IO TUCITUILTNHE

OIIK-3

IK-16

TOTOBHOCTH MCI0JIb30BATh 3HAHUS
0 CTPOEHHH BelllecTBa, MPUpPoe
XMMHYECKOH CBSI3H B PA3INIHBIX
KJIaccaX XMMHYECKUX COSIMHEHHM
17151 IOHMMAHUSI CBOCTB
MaTEepHAJI0B H MeXaHM3Ma
XHMHYECKHX MPOLECCOoB,
NMPOTEKAIINX B OKPY:KAKOIIEM
Mupe

CNOCOOHOCTH IVIAHMPOBATH H
NPOBOANTH (HU3NUECKUE U
XMMHYECKHe IKCIIEPUMEHTHI,
NPOBOIUTH 00PadOTKY UX
pe3yJabTaToOB U OLIEeHHBATH
NOrPelIHOCTH, BbIIBUIATH
TUNOTe3bl M YCTAHABJIMBATH
rPaHULbI X IPUMEHEHHUS,
NPUMEHSATH METObI
MaTEeMAaTH4YeCKOr0 aHAJIN3a U
MO/1eJIMPOBAHMS, TEOPETHYECKOT0
U IKCIIEPUMEHTATBHOTO
HCCJIeI0BAHMSA

3aJIaHHOM TEMIIEPAType B YCIOBUAX
TIOCTOSIHCTBA JIABJICHUS MM 00beMa,
KOHCTAHT paBHOBCCUSA XUMHUYCCKUX peaKHI/Iﬁ
IIpY 33J]aHHOM TeMIIepaType, TaBICHUS
HAaCBIIICHHOI'O I1apa HaJl MHAWBUAYaJIbHbIM
BEIIIECTBOM,

cocraBa cocyliecTByronux (a3 B
JIByXKOMITOHCHTHBIX CUCTEMaX:

- METO/IaMU OTIpeIeNICHUs] KOHCTAHT
CKOPOCTH PEaKIUil pa3InIHbIX TOPSIKOB IO
pe3yjibTaTaM KMHCTHUYCCKOI'O 3KCIICPUMCHTA.

3HaTh:

- OCHOBHBIE METOJIbl U3YUECHUS CTPOCHUS
BEII[ECTB, OCHOBAaHHBIC HA UX AJICKTPHUUECKUX
CBOMCTBAX;

- OCHOBHBIE METOJIbI U3YUCHHS CTPOCHUS
BEIIECTB, OCHOBAHHBIE HA MX OITHYECKUX
CBOMCTBaxX

YMmeThb:

- OIIPEACIISATh CTPOECHUE BEUIECTB M0 UX
3JIEKTPUYECKUM U ONITHYECKUM CBOMCTBaM

Baagers:

-3KCIEPUMEHTAIbHBIMU METOJaMU
onpenencHus: GU3NKO-XUMHUIECKUX CBOMCTB
COE€TUHEHUI

3HaTh:

- OCHOBHBIE YPAaBHEHMSI XUMHUECKOU
TEPMOJIUHAMHUKHY;

- METOJIbl TEPMOANHAMUYECKOTO OITUCAHUS
XUMUYECKUX U (ha30BBIX pAaBHOBECHUH B
OJHOKOMITOHCHTHBIX 1 MHOTOKOMITOHEHTHBIX
CHCTEMaXx;

- TEpPMOANHAMUKY PaCTBOPOB
3JIEKTPOJIUTOB U JIEKTPOXUMUUYECKUX
CHCTEM;

- ypaBHEHHUsI (OpMaTbHON KUHETHUKH;

- OCHOBHBIE METO/]Ibl U3YUECHUS CTPOEHUS
BEIIECTB, OCHOBAHHBIC HA UX AJICKTPHUIECCKUX
CBOMCTBAX;

- OCHOBHBIE METOJIbI U3YUCHHS CTPOSHUS
BEIIECTB, OCHOBAHHBIC HA NX ONTHYECKUX
CBOMCTBaX
YMern:

- BBIIOJHATH
oTepalny;

- MPUMEHSATHh XUMHUYECKHE 3aKOHBI,

- HCNOJIb30BaTh TEPMOJUHAMUYECKHE

OCHOBHBIC XUMHUYECKHUEC




Konpr
KOMIIE-
TEHIUA

PesynbTaTel ocBoenust OOII
(conmeprkaHue KOMIETEHIUN)

[lepeuenp mIaHUpPyEMBIX PE3yJIbTATOB
0o0ydeHUs IO TUCITUILTNHE

CIIpaBOYHbIC JAHHBIC U KOJUYECTBEHHBIE
COOTHOILIEHUS AJISl peIICHUS
npodeccHoHABHBIX 33/1a4;

- IPOTHO3UPOBATH BIMSHHUE PA3IMUHBIX
(hakTOpOB HA PABHOBECUE B XUMUYECKUX
peaKkuusx; onpenessTh HalPaBICHHOCTh
rpoiiecca B 3aJJaHHbIX HAYaJIbHBIX YCIOBUSX;
- YCTaHaBJIMBATh IPAHULIBI 00JIACTeH
yCTOHYMBOCTH (a3 B OJTHOKOMIIOHCHTHBIX U
OMHApPHBIX T€TEPOreHHBIX CUCTEMAX;

- COCTaBJIATb KHHETUYECKUE YPABHEHUS B
muddepeHIaIbHON U HHTETPaTbHON
(dhopMax i1l KHHETUIECKH MTPOCTHIX PEaKIIHiA
U TIPOTHO3UPOBAThH BIUSHUE TEMIIEpaTyphl Ha
CKOpPOCTb IpoILIecca;

- OIPENIENSITh CTPOCHUE BEIIECTB M0 UX
AJIEKTPUYECKUM U ONTHYECKUM CBOHCTBAM

- OIPEENSTh [0 CIPABOYHBIM JIAHHBIM
TEPMOJIMHAMHYECKUE XapaAKTEPUCTUKHU
XUMHYECKHUX PEaKIIHii;

- UCTIOJIb30BaTh CTaHAPTHBIC MaKEThI
MPUKIATHBIX KOMIBIOTEPHBIX TPOrPaMM IS
pelieHust MPaKTUYECKUX 3a]1ay;

- paboTaTh B Ka4eCTBE MOJIb30BATENS
MEPCOHAIBHOTO KOMITBIOTEPA, UCTIOI30BaTh
YUCJIEHHBIE METOBI ISl pELICHUS
MaTeMaTUYeCKuX 3a1a4, paboTaTh C
IPOTrPaMMHBIMH CPEJICTBAMU
Baanern:

METOJIaMH MPOBEACHUS (PU3NIECKIX
M3MEPEHUH, METOJIaMU KOPPEKTHOMN OLICHKH
MOTPEIIHOCTEN TPH MPOBEAECHUH (PU3UKO-
XUMHUYECKOTO IKCIIEPUMEHTA;

-3KCIEPUMEHTATbHBIMU METOJaMU
onpeneneHus: GU3NKO-XUMUIECKUX CBOMCTB
COECIUHECHMI;

- HABBIKAMU BBIYHCIICHHSI TETUIOBBIX
3¢ (HEeKTOB XUMHUECKUX PeaKIuii mpu
3aJJaHHOM BHEIIHUX YCIIOBHSX,

KOHCTAHT PaBHOBECHSI XUMUYECKHUX
peakuil npy 3aJaHHON TeMIlepaType,
JIABJICHUS] HACBIIIEHHOTO Mapa HaJ
WHJIMBUTYaJIbHBIM BEIIECTBOM,

cocTaBa cocyliecTByronux (a3 B
JBYXKOMIIOHEHTHBIX CUCTEMAaX:

- METOJIaMU OMpPEIETICHUSI KOHCTAHT
CKOPOCTH PEAKIINI Pa3IMYHBIX MOPSIKOB TIO
pe3yabTaTaM KMHETHYECKOT0 SKCIIEPUMEHTA.

6




Konpr
KOMIIE-
TEHIUA

PesynbTaTel ocBoenust OOII
(conmeprkaHue KOMIETEHIUN)

[lepeuenp mIaHUpPyEMBIX PE3yJIbTATOB
0o0ydeHUs IO TUCITUILTNHE

IK-18

I'oTOBHOCTH HCN0/IB30BATH 3HAHHE
CBOICTB XMMHUYECKUX JIEMEHTOB,
COeIMHEHUI U MAaTepHaIoB HA UX
OCHOBe /IJIl pellieHNs 3a/1a4
npo¢ecCHOHATbHOM 1eSITeJIbHOCTH

3HaTh: CIOCOOBI OMy4YeHUST (PU3UKO-
XHMHYECKHUX CBOMCTB COeTUHEHMI

YMeTh: 110JIb30BaThCSl COBPEMEHHBIMU
METOJMKAMHU U3MEPEHUS (PU3HKO-
XUMHYECKUX BEIIMYUH

Baaners: HaBbIKaMH BBIOOpA
HEOOXOIMMBIX COCTUHCHHI U MAaTEPUAJIOB
JUTSL pEIIEHUsI KOHKPETHBIX XUMHKO-
TEXHOJIOTHYECKHUX 3a7a4




2. MecTO IUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

HucuummHa «®du3uyueckas XUMHS» OTHOCHTCS K 00S3aTeNbHBIM  JIHCIUIIMHAM
b1.B.O/I.1 u uzyuaercsa Ha 3 Kypce B 5 1 6 cemecTpax.

B MeroanueckoMm ImiaHe [AMCHMIUIMHA ONHUPAETCS HA BJIEMEHThl KOMIIETEHIIUH,
chopMuUpOBaHHBIC TPHU HM3YYCHUH IuCHUILIMH «Maremarukay, «MHpopMaTtukay, «Duzukay,
«O0mas u HeopraHwdeckas xumus», «OpraHuueckas XUMHS», «AHATUTHYECKAs XUMHUS H
(UBUKO-XUMHYECKUE METOJIBI aHATH3a.

[Tonyyennbie B mpolecce HU3YYEHHUs AUCHUIUIMHBL «Du3nueckass XUMHs» 3HAHUS,
YMEHHUSI, HaBBIKM MOTYT OBITh MCIIOJIb30BaHbl B HAYYHO-HCCIICIOBATEIBCKON paboTe OakaiaBpa u
IIPH BBITIOJTHEHUH BBITYCKHOW KBAIM(DUKAITMOHHOW PabOTHI.

3. O0beM JHCHHUILIMHEBI.

Bun yuebHoi paboTbl Bcero,
aKaJeMHYeCKHX
4acoB
Ounas popma
o0OyueHus
OO0masi Tpy10eMKOCTb M CUMILIHH 9/324
(3aUeTHBIX AMHUIY/aKaIEMUIECKUX YacOB)
KonrakTHasi padoTa ¢ npenojaBarejieM: 26
3aHATHS JEKIIMOHHOTO THIIA 14
3aHATHS CEMUHAPCKOrO TUMA, B T.4.: 22
CEMHUHApBI, IPAKTUUECKUE 3aHATHUS 8
1ab0paTopHbBIE paObOTHI 14
KypCOBOE NMPOEKTHPOBAHHE
KCP
Jpyrue BUJIbl KOHTAKTHOM paboThI 26
CamocrosiTejibHas padoTa 272
®opma Tekyuiero kourpoJas (Kp, pedpepar, PI'P, acce) Kp (4)
DopMa NPOMEKYTOYHOH aTTeCTAllUH 2 3auera,
2 DK3aMeHa




4. Copep:xaHue TUCHUIINHBI
4.1. Pa3nenbl AMCHUIIIMHLI M BUABI 3AaHATHH

3aHsaTus

& CEMHUHApPCKOT0 R =

= THIIA, % =

o aKaneMm. 4ackl | \Q o

S . & =

T A 5 4 b=

S 8| = T 8 2

Ne HaumenoBanue S = 52 2 2 = z

n/m paszelna JUCIUILTUHBI 25 E « | g7 =

SE|z2% | 9E| 88 3

= S22 | 8¢ 5 g

= =23 | &8¢ S

& o O = =

2 38 |2 |8 3

op) @) ]
1. | Xumuueckas TepMOIMHAMUKA 8 4 8 16 OIIK-1
I1K-16
2. | X¥MHYECKOE paBHOBECHE 4 4 12 OIIK-1
I1K-16
3. | ®azoBbIe paBHOBECHS U PACTBOPHI 12 8 16 20 OIIK-1
HEDJIEKTPOIUTOB [1K-16
4. | DAEKTPOXUMHUUYECKHE CHCTEMBI 12 4 16 15 OIIK-1
I1K-16
5. | XuMuyeckas KHHETHKA U KaTallu3 16 6 16 22 OIIK-1
I1K-16
I1K-18
6. | MeToapl H3y4eHUs CTPOCHUS MOJIEKYIL, 2 2 8 8 OIIK-3
OCHOBAaHHbBIE HAZJIEKTPUYECKNUX CBOMCTBAX I1K-16
I1K-18
7. | OnTryeckue MeTo bl U3yUEHHS CTPOCHHUS 14 6 4 20 OIIK-3
BEIlECTBA I1K-16
I1K-18




4.2. 3aHaTHA JeKIIMOHHOI0 THIIA

Ne
pa3zennaauCIUILINHBL

HaunmeHoBaHue TeMsl
U KpaTKO€ CO/IEp KaHUE 3aHATUS

OO0newm,
aKaJI.9achl

MNuanoBanuonuas
dbopma

1

XuMHu4ecKasi TEpMOIUHAMUKA
I,1u 1l Hauana TepMOIMHAMUKY M UX
MPUMEHEHHE K XUMHUYECKHM IPOIIeCcCaM.

Tepmoxumusi. TepmoarHaMuyecKue
ITOTEHTTUATTRI

8

XHMMHYECKOE PaBHOBECHE.

KoHcTaHThI paBHOBECHS. YpaBHeHUA
N30TEPMBI u n300apsl peaxkuuu.
Brruncinenue cocraBa paBHOBECHOM CMECH.
Bb10op onTuManbHbIX yCIOBHUN MPOBEACHUS
XUM. PEAKLUU.

da3zoBbie  paBHOBeCHS W pacTBOPHI
HEBJICKTPOJIUTOB

@da30BbIC paBHOBECHS B OJHO-, JBYX- U
TPEXKOMIIOHEHTHBIX —cuctemax. IIpaBuio
da3 Tmbbca . VYpaaenus Kianeiipona-
Knaysnyca. WpeanbHble U HeuJealbHbIE
pactBopbl. 3akoHbl Payns u I'enpm.

12

DIEKTPOXUMHUECKHE CUCTEMBI

Crpoenue u CBOMCTBA pacTBOpOB
NIeKTposnTOB. PaBHOBecuss B pacTBOpax
JJIIEKTPOJIUTOB. TepmonnHamuka
raJbBaHUYECKUX JJIEMEHTOB.
ITorenumomeTpus. DnexTpuyueckas

12

XuMuyeckasi KHHETUKa U KaTalln3

deHoMeHOIoTHYecKas (popmanbHas)
KMHETUKA. 3aBUCUMOCTb CKOPOCTH PEAKIUHU
OT TemIepaTypbl. TeopuH 3JIE€MEHTapHOTO
aKkTa XMMHYeCKOW peakuuu. Kunermka
HEMHBIX M (OTOXUMHUYECKUX  PEAKIUH.
Kuneruka peaknuii B pactBopax. Kuneruka
TETEPOreHHBIX IIPOLIECCOB. Kunernka

16

Mertoapl U3Y4YeHHUSI CTPOCHUS MOJEKYII,
OCHOBaHHBIE HAJIEKTPUUECKUX CBOMCTBAX

10




Ne
pa3ea uCIUILINHBI

HanmMmenoBanune TeMbl
U KpaTKOe COJepKaHUE 3aHATUS

O0neM,
aKaJ[.9achl

MuanoBanunoHnHas
dhopma

7.

Onrtuueckue U PEHTICHOBCKHUE
METO/IbI HAaXO0XJICHUS MOJIEKYJIIPHBIX
KOHCTAHT U HCIIOJIb30BAHUE UX JJIS pacueTa
TEPMOJMHAMHYECKUX (QYHKUUNA HAeaTbHBIX
ra3oB CTAaTUCTHYECKUM MeTtoaoM OOmas
XapaKTEPUCTUKA MOJIEKYJISIPHBIX CIIEKTPOB.
Ucnons3zoBanne 3akona JlambGepra-byrepa-
bepa npu n3y4eHnn CieKTpoB.

OHeprus BpallleHUs JIByXaTOMHOMN
MOJIEKYJIBI B NPUOJIMKEHUH  KECTKOTO
poraTopadHeprus K0JIe0aTEeIbHOTO
JBWKEHUSI  JIByXaTOMHOW  MOJIEKYJIbl B
IpUOIKEHUN rapMOHHYECKOTO u
aHrapMOHHUYECKOro ocuuuisitopa.Hucno u
THIIBI HOPMAJIBHBIX Kosie0aHuit
MHOT'O2TOMHBIX MOJIEKYIL.
.DJIEKTPOHHO-K0JIe0aTeNbHO-BpallaTeIbHbIE
criektpel. Ilpunnun  ®panka-Konpona.
Muccoumanus.  OnpeneneHue  SHEPruu
XUMUYECKOM CBSI3M IO  MOJEKYJISIPHBIM
CIEKTpaM.

CnexTpsl KOMOHMHAIIMOHHOTO
paccessHus, comnocraBienue wux ¢ HK-
CIIEKTPAMH.

14

4.3. 3aHATHS CEMUHAPCKOI0 THMNA.

4.3.1. CemuHapbl, NPAKTHYECKHE 3aHATHSA.

HaunmenoBanue TeMbl
Y KpaTKOe COAEpKaHUE 3aHATHS

OO0newMm,
aKaj.uac
Bl

Mu"oBanunonHas

dopma

HpI/IMeHeHI/Ie IEpBOro Haydajaa TEPMOAWMHAMUKH  IJIA

pacuera TeIUIOBBIX 3P (HEKTOB XUMUIECKHX PeaKInil. 3aKOH
I'ecca u cneactBus u3 Hero. 3akoH Kupxrodda.

IIpumeneHne  BTOpOro Havajga TEPMOJUHAMHUKH K
XUMHYECKUM TIporieccaM. DHTpomnus. TepMoauHaMUYecKue

IMOTCHIIMAJIBI.

11



HanmenoBanue TeMbl
1 KpaTKoe CoAep KaHue 3aHATHUS

O0OneM,
akaj.uac
Bl

anoBannonnas
dbopma

TepMoauHAMHYECKHE M TPAKTHYECKHE  KOHCTAHTHI
paBHOBECHS W WX MPHMEHEHHE IS pacyeTa TIyOWHBI W
CTCMIEHH  MPEBpAllCHUs, PABHOBECHOTO  BBIXOJAa U
PaBHOBECHOT'O COCTaBa XMMUYCCKOW PeaKIuu

KomanektuBHoe
o0cyxaeHue

Konrtponbnas padora Nel

I[I/IaI‘paMMBI COCTOsIHUA B OJHOKOMITIOHCHTHBIX
cucremax. Mcnonbs3oBanue ypaBHenus Knaysuyca-
Kitanelipona i pacdera TeMIepaTypbl KAUIICHUS U
TEIUIOTHI UCIIAPEHUS! BEILIECTBA

WneanpHble 1 HEUACATbHBIE PACTBOPHI. 3aKOH
Payns.
KomnuraruBabie CBOKCTBA paCTBOPOB

Ananus AuarpamMm paBHOBECUA KUAKOCTD <> IIap
U KpUCTAJUIBI <> KUIAKOCTh B JIBYXKOMIIOHCHTHBIX
CHUCTEMax

KomektusHoe
oOcyxKaeHue

TeOpeTI/I‘{CCKHﬁ KOJUIOKBUYM

["anpBannYeckue 37eMeHThl. PacueT moTeHImanon
aekTpo10B. Beruncnenue IJIC u rarbBaHUYECKUX
37eMeHTOB. TepMoIuHaMUKa rabBaHUYECKUX
AJIEMEHTOB

QHGKTpI/I“ICCKaH MMpOBOAUMOCTBE PAaCTBOPOB
SJICKTPOJHUTOB OT KOHIICHTPAIIHUU. Pacuer crenienu u
KOHCTAaHThI JUCCOIIHMAIlnu, pH pacTBOpa c1aboro
SJICKTPOJIMTA I10 SHGKTpI/I‘IeCKOﬁ IMPOBOAMMOCTH.

Mertoabl onpesiesieHus: MOpsiiKa 1 KOHCTAHThI
CKOpPOCTH XMMHYECKON peakiuu. Berancienne
SHEPTrUU aKTUBALMU U TEMIIEPATYPHOTO
Kod(puImeHTa XuMHUIECKON peaKiluu.

KonTponbhas padota Ne2

Hcnonp3oBanue ypaBHeHuil Knaysnyca-Mocorty,
Hebas, Jlopenti-Jlopenia nis pacuera MOJSIPHOM
pedpakiuu U AUMOJIBHBIX MOMEHTOB BEILI[ECTBA

OHpCIleJ'IeHI/IC MOJICKYJIAPHBIX KOHCTAHT U3
BpamaTCJIbHBIX CIICKTPOB MOTTIOICHUS

OrnpeneneHne MOJIEKYJISIPHBIX KOHCTaHT U3
KoJIeOaTeNbHBIX U BpalllaTesIbHO-KOJIe0aTelbHbIX
CIIEKTPOB IOTJIOIICHUS

KonTponbnas padota Ne3

12



4.3.2. JlaGopaTopHbIe 3aHATHS.

Ne
HanmeHoBanne TeMbl OO0neMm,
paznena [Tpumeuanue
U KPaTKOE COMIepKaHNE 3aHATH aKaJ. 4ackel
JVCLIATUTHHEI
Berynurenshas 6ecena. TexHuka 6€301MacHOCTH. 4

1 Omnpenenenne TEIIOTHl PACTBOPEHUS COJIU (WK 4
TEII0BOTO A (HEeKTa XUMHUIESCKOU PEAKIIHH )

1 Omnpenenenre TEMIOEMKOCTH KUAKOCTH 4

3 Omnpenenenyue MOJIIPHONM MacChl BELIECTBA 4
METOAOM KPUOMETPHH

3. HccnenoBanue 3aBUCUMOCTH IaBIICHUS
HACBHIIIEHHOTO TIapa BEIIECTBA OT TEMIIEPATYPHI. 4
Omnpenenenre MOJISPHON TETIOTHI UCTIAPEHUS

3. [TocTpoenue auarpamMmbl IIABKOCTH 2-X
KOMIIOHEHTHOM CHCTEMBI 10 SKCIIEPUMEHTATILHBIM 4
JTaHHBIM

3. [TocTpoeHne nuarpaMMsl «KHJIKOCTb — IIap» 4
KOMITOHEHTHOM CHCTEMBI 10 3KCTIEPUMEHTAIbHBIM
TTAHHBIM

4. N3mepenue 3neKkTpoaHbix noteHnuanos u 3JC 8
rajJbBaHMUYECKUX JIEMEHTOB WM onpeaeneHue pH
PacTBOPOB, CTETIEHN M KOHCTAHTBI THIPOJIN3a COIH
METOOM MoTeHInoMeTpuu. IloTeHmomMerpuyeckoe
TUTPOBAHHE

4. OmnpeneneHne Yncel IepeHoca HOHOB B
pacTBOpax MEKTPOIUTOB 4

4. N3yueHne 3aBUCUMOCTH JIEKTPUYECKOU
MIPOBOJIUMOCTH PAaCTBOPOB CUIIbHBIX MJIM CIIa0BIX 4
AJIEKTPOJIMTOB OT KOHIICHTPALINH.
KonnykToMeTpuieckoe TUTpOBaHHE

5. OmnpeneneHne KOHCTAaHTBI CKOPOCTH PEAKIINN
MIEPBOTO MOPAIKa (HAaIpUMeEp, THAPOIU3A Caxapo3bl 4
(mHBEpCcHUU caxapa))

5. OmnpeneneHne KOHCTAaHTBI CKOPOCTH PEAKIIUU 4

BTOPOTO MOpsAKa (HalpuMep, HOJUPOBaHUS
alleTOHA U OMBIJICHUA dpHpa B KUCION cpere)

13




Ne HaumeHoBaHME TEMBI O0bewM,
paszgena IIpumeyanue
U KpaTKOe CO/IepKaHNe 3aHATUS aKajl. 4yachl
JUCIUTIAHBI
OmnpeneneHre KUNHETUYECKUX [TapaMETPOB 4
ANEKTPOXUMUYECKON peakuuu (Harnpumep, peakiuu
BOCCTAHOBJIEHUSI BOJIOPO/Ia HA Pa3InYHbIX
MeTaJuIax) Wik
Omnpenenenre CKOPOCTH KOPPO3UU METOJIOM
MOJIIPU3AIMOHHBIX KPUBBIX
6. Omnpenenenre coctaBa pacTBopa 1o yJAeJIbHON 4
pedpakuu
6. Omnpenenenue AUMOILHOIO MOMEHTAa MOJIEKYJIBI B 4
KHUJKOM COCTOSIHUU
7. Onpenenenue JJIMHBI cBsi3U B MoJiekyie u3 UK- 4
CIIEKTpa
4.4.CamocToniTe/IbHAs padoTa 00y4arOIHUXCs.
Ne
[TepeueHs BOMPOCOB ISt O6bewm,
paszzenaauci dopma KOHTPOIIS
CaMOCTOSITEJIbHOTO U3yUEHUs aKaJ.yachl
WTUTAHBI
1. Pacuert TennoBeIx 3¢ peKToB 1 N3MEHEHUS IIpoBepka
TEPMOJUHAMHUYCCKHX (YHKIIUH B XUMHUICCKOM WHIMBUTYTbHBIX
MIPOLIECCE C UCIOJIb30BAHUEM TaOIHUI] CTaHIAPTHBIX pacueTHBIX
TEPMOJAMHAMUYECKUX BEITUYHH. 3aJlaHuM.
N3y4yeHne KaJopuMETPUUECKUX METO0B 16 IIposepka
Hccae0BaHus (TEPMOXUMUN). OTYETOB MO
1a00paTOPHBIM
pabotam
2
2. Pacyer TepMoarHAMHUECKHUX U TPAKTUIECKUX [TpoBepka
KOHCTaHT paBHOBECHSI, [NTyOUHBI PEBpaIlleHUs WHIMBUTYTbHBIX
XUMHUYECKOHN peaklnu, CTETIeHH MIPEeBPALCHUS pacueTHBIX
HWCXOJHBIX PEAr€HTOB U BBIX0Ja IPOIYKTOB. 12 3aJaHuH.
AHanu3 BIUSHUS TEPMOIMHAMUYECKIX MTapaMeTpOB [IpoBepka
1 KOHIICHTPAIMH PEreHTOB Ha PABHOBECHBIX BBIXO/] KOHTPOJIbHON
XUMHUYECKOHN peaKIlnu. paboTsI
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Ne

[TepeueHsb BOMPOCOB IS O0bewM,
pasienanuet CaMOCTOSITEJIBHOTO U3y4EHUs aKaz.4acel Popma KoHTPOIIA
UIUIVHBI

3 Meronp! ncciaen0BaHus CBOMCTB PaCTBOPOB IIpoBepka
HEIEKTPOJINTOB U UX NPAKTUYECKOE TPUMEHEHHUE. WUHIVBUAYAJIbHBIX
[IpakTHyeckoe MpUMEHEHUE METOI0B (PHU3HUKO- pacueTHBIX
xuMudeckoro aHanusza KypHakosa u npasuia ¢as 3alaHuM.

I'u606ca. AHanu3 quarpamMm COCTOSIHUS OJTHO- 20 [IpoBepka
MHOTOKOMIIOHEHTHBIX CHCTEM. DKCIIEPUMEHTAJILHBIE OTYETOB 110
METO/Ibl IOCTPOEHUS IUarpaMM COCTOSIHUS OJJHO- U 1a0opaTOpHBIM
JBYXKOMIIOHEHTHBIX CUCTEM. pabotam.

4. Pacuer noTeHManoB 3JI€KTPOAOB pa3InYHbIX IIpoBepka
BuJ0B. Pacuer DJIC ranbBaHU4ECKHUX JIEMEHTOB U MHIVBUAYAJIBHOIO
TEPMOJUHAMHYECKHUX ITapaMeTPOB XUMHUECKON pacueTHoro
peakuuu, NpPOTEKaroUIeH B raJIbBAHUYECKOM 3alaHusl.
aneMenTe. [IpakTrueckoe npuMeHeHe [IpoBepka
rajJbBaHUUYECKUX IEMEHTOB (XUMHUYECKHUE OTYETOB 110
HCTOYHUKHU TOKA) U IOTEHIMOMETPUU. AHAIIN3 15 1a00paTOPHBIM
BIIMSIHUS PA3IMYHBIX (AaKTOPOB (KOHLEHTpALUU pabotam.
pacTBopa, TEMIIEpaTypbl, HAPSKEHHOCTH U
YaCTOThI ANEKTPHUUECKOTO MOJIs) Ha SIEKTPUUECKYIO
IIPOBOJAMMOCTB PACTBOPOB CHIIBHBIX U CI1a0BbIX
aneKkTposnToB. I IpakTHueckoe npumMeHeHue
KOHJYKTOMETPUHU.

5 @akTOpPBI, BAUAIOIINAE HA CKOPOCTh XUMHUYECKUX [IpoBepka
peakuuii.Pacuer KNHETUYECKUX ITapaMETPOB MHIUBUAYAJIBHOTO
XUMHUYECKOHN peakinu (MopsAaKa, KOHCTaHTBI pacueTHoro
CKOPOCTH, BpEMEHH MOIYIIPEBPALEHUS, SHEPTUU 3aJlaHusl.
aKTUBALMU U TEMIIEpaTypHOro KoddduiueHTa) mno IIpoBepka oTueToB
9KCIIEPUMEHTAIBLHBIM JaHHBIM. 10 J1a00paTOPHBIM

22 |paboram.
IIpoBepka
KOHTPOJIBHON
paboThI

6. MeTopl H3y4eHHs CTPOEHUS MOJIEKYIL, IIpoBepka
OCHOBaHHBIE Ha 3JIEKTPUUECKHUX CBOMCcTBax.PaboThI MHUBUAYAIBHOTO
JeGast. pacyeTHOro

3aJlaHusl.

8 IIpoBepka
OTYETOB 10
1a00paTOPHBIM
paboTtam.
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Ne
[TepeueHsb BOMPOCOB IS O0bewM, o
pasaeIach CaMOCTOSITEIILHOTO U3yUCHHSI akapuace| P KOHTPOA
UTUTAHBI yi o

1. OnTruyeckre METOIbl HAX0KICHUSI MOJICKYIISIPHBIX [IpoBepka
KOHCTAHT. WHJUBUTyaJIbHBIX
pacyeTHBIX
3aaHUH.
[IpoBepka oTueToB
o 1abOpaTopHBIM
pabotam.
[IpoBepka
KOHTPOJIBHOM
paboThl

20

5. IlepevyeHb yueOHO-METOAUYECKOT0 OOecredeHHus JIsl CAMOCTOSITeIbHONH PadoThI
00y4YaKOIIHUXCS 10 TUCHHILINHE.

Metoanyeckue yKazaHus sl 00y4JaromuXxcst 0 OPTaHU3aIMH CaMOCTOSTEIbHON pabOTHI
IO AMCHMIIIIMHE, BKIIO4Yasd KOHCIICKTHI J'IeKI_II/Iﬁ MO0 OTACJIbHBIM pa3JciiaM KypcCa, BUACO JICKIITUU
110 KypCy, TCMbI J'Ia60paTOprIX pa60T " ITPAKTHUYCCKHUX SaHﬂTHﬁ, (I)OpMBI TEKYLICTO KOHTPOJIA 1O
JUCHUIIJIMHE U Tpe60BaHI/I$[ K HUX BBIIIOJHCHUIO ( BOIIPOCHI K TCOPETUYCCKOMY KOJIJIOKBUYMY,
3a4eTy W HK3aMEHY), pa3MeIlIeHbl B 3JEKTPOHHON HH(POPMAIMOHHO-00pa30BaTEIbHON cpene
CIIOI' TU(TY) na caiite Menus:http://media.technolog.edu.ru

6.@0oH/1 OLIEHOYHBIX CPECTB /IJIsl POBeAeHUS MPOMEKYTOUHOM aTTecTaAlluu

CBOEBpEMEHHOE BBINIOJIHEHHE OOYYAIONIMMCS MEPOIPHIATHN TEKYIIeT0 KOHTPOJIS
MO3BOJISIET MPEBBICUTH (JIOCTUTHYTH) MOPOTOBBIH YPOBEHb («yIOBJIETBOPUTEIHHO») OCBOEHUS
NPEIYCMOTPEHHBIX 3JIEMEHTOB KOMITETEHITHIA.

JUist TeKyIero KOHTPOJIs CTYACHThI JOJDKHBI BBHIOIHUTh WHAWBUIYAJIbHBIE 3aJaHUS I10
BCEM pa3/iellaM Kypca W HalucaTh KOHTPOJBHBIE paOOThl HA YJOBIETBOPHTEIBHYIO OIICHKY.
TexkcTbl MHOTOBapHaHTHBIX 3a/1aHUH IPUBOIATCS B PUIIOKEHUH.

PesynmpTaThl QUCHMIUIMHBI CYUTAIOTCS JIOCTUTHYTBIMH, €CIH JJISi BCEX JJIIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) MOPOTOBBIN YPOBEHb OCBOECHUSI KOMIIETEHIIMM HAa JTAHHOM
JTare.

IIpomexyTouHas aTrecTanMs MO AUCHUIUIMHE NpoBOAMTCS B (hopme 2 3aueToB u 2
HK3aMEHOB.

K cpmade 3agera J0MyCKarOTCS CTYAEHTHI, BBHIMOJHUBIIME BCe (HOPMBI TEKYIIEro
KOHTPOJISI.

3ayer mpeaycMaTpUBAIOT BBIOOPOYHYIO MPOBEPKY OCBOEHHUS MPETYyCMOTPEHHBIX
DIIEMEHTOB KOMIETEHIIMH W KOMIUIEKTYIOTCS BONpOCaMH  (3aJlaHUSIMH) JIBYX  BHJIOB:
TEOPETUYECKH BOIIPOC (17151 MPOBEPKU 3HAHUN) M KOMILIEKCHAs 3a7a4a (JIUIsl IpOBEpKHU YMEHUN
Y HaBBIKOB).

B npunoxeHuu NpUBOAMTCS MEpPEYeHb BOMPOCOB K 3a4eTy IO OTIENbHBIM paszjenam
Kypca.

IIpu cpaue sk3amMeHa CTYJEHT IOJIydaeT OWieT, B KOTOPOM HMEETCS TpU BOIpoca U3
NIEpeYHsT BOTIPOCOB M 3ajada 10 OJHOMY W3 pa3JielioB Kypca, BpeMs MOJTOTOBKH CTYICHTa K
YCTHOMY OTBETY - 70 45 MHUH.

B npumnoxeHnn mpuBOIUTCS NIEPEYSHb BOTIPOCOB K 9K3aMEHY 10 BCEM pasJieliaM Kypca.

HpI/IMCp BapHuaHTa 5K3aMCHAIITMOHHOT'O ouera:

16



http://media.technolog.edu.ru/

Bapuant Ne 1

1. 3aBucumocTts 3Hepruu [ MOOca oT JaBiIeHUs U TEMIIepaTyphbl K SHEPTHH
['enpMrosbIa oT 00beMa U TEMIEPATYPHI.

2. JlaBneHuwe mapa HajJ CMEChbIO B3aMMHOHEPACTBOPHUMBIX JKUIKOCTEH.
Ileperonka ¢ BOASHBIM IIAPOM.

3. BelpakeHue A pPaBHOBECHOTO CKadka MOTEHIMAlla HAa TPaHUIE
METaJUI-PACTBOP dJEKTpoiauTa. BoaopoaHas Imikama 3J€KTPOIHBIX
HOTEHLIUAJIOB.

4. Omnpenenuts TEPMOJUHAMUYECKYI0  BO3MOYKHOCTH  OOpa3OBaHUS
MetaHa 1o peakuuu CS, + 4H, = CH,4 + 2H,S ipu T=1000K.

@DOoHJ OLIEHOYHBIX CPEJCTB MO AUCHUILIMHE NpeacTasiieH B [IpunoxenuuNe 1

7. IlepeyeHb OCHOBHOW W /JONMOJHHUTEJIbHOUH y4eOHOW JHMTepaTypbl, HEOOXOAUMO
JJIs1 OCBOCHMS 1M CHUILTHHBI

a) OCHOBHAasI JIUTEpPaTypa:

1. Adanacwes, b.H. ®usznueckas xumus: yued.mocobue 1i1s By3oB / b.H. Adanacnes,
FO.I1. Axynoga. — CIIG.: Jlanp, 2012. — 464 c.(OBC «Jlanb»)

2. Crpombepr A.I'. ®uznueckas xumus : yueoHuk s By3oB /A.I". Crpombepr, J1.I1.
Cemuenko — 5-e u3. Ucmnp. — M.: Beicm. lllkona, 2009. — 527c.

3. Kpatkuii cripaBounuk ¢uzuko-xumudeckux Beanuud / H.M. bapon u [u ap.]; nox pen.
A.A. Papnens u A.M. [TonomapeBoii. — 11-e u3za. ucnp. u gomn. — M.: OO0 «TU/]
«A3-book», 2009. — 240 c.

4. OcnoBbl ¢pusnueckoit xumun. Tom 1 u 2. Teopus u 3agaun: yuyeOHuK A By30B / B.B.
Epemus [u np.]. — M.: bunowm. Jlabopatopust 3nanuii, 2013. — 590 c. (3bC)

0) 10MOTHUTE/ILHAS JIUTEpaTypa:

1. Ilpaktukym mno ¢usndeckod xumuu. KnHeTwka M KaTanu3. DJIEKTPOXUMHUSA: yueO.
[Tocobue s By30B / A.B. A6pamenkos: nox pea. B.B. Jlynuna u E.I1. AreeBa. — M.:
AKAJZIEMUA, 2012. — 301c.

2. Ilpaktukym mo ¢usmueckord xumuu. TepmonnHammka: yueO. [locobue mmst By30B /
E.Il. Arees, U.A. Ycnenckas, A.I'. boraues: nox pen. EIL. Areesa u B.B. Jlynuna.—
M.: AKAJIEMUA, 2010. — 220c.

3. Teopernueckas MEKTPOXUMHUSA: YIEOHUK JJIs1 00pa30BaT. yUpeKIEHUH BbIcHI. MPod.
obpazoBanus / A.JI Porunsu, K.W. Tuxonos, U.A. [llommua, A.M. TUMOHOB. — 2-¢
u31., nepepad. u gom. — M.: Ctynent, 2013. — 496¢.

4. béxkkep, 10.. Cnexrpockomus / 10. békkep; mep. cuem. JI.H. Kazanueoii, moa pex.
A.A. Tlynemmesa, M.B. ITomsixkoBoii. — M.: Texunocdepa, 2009. — 527¢.

5. Yopkennopd, 1. CoBpemeHHbIi katanu3 u xumudeckas kuneruka. / . Yopkenaopad,
X. Haiimant-Cseppaiit; nep c¢ anr. B.M. Pongyrmna. — JloaronpynaHslil:
W3 narenscknii noM «aTEMIEeKT», 2010. — 501 C.

6. ApremoB, A.B. ®wusmueckas XUMHUSA: YYEOHUK Uil YUPEXKACHUN BBICHL MPOQd.
obpazoBanusi / A.B. ApremoB. — M.: Akanemus, 2013. — 288¢.(3b)

7. Maryzenko, M.IO. W3ydeHue CTpOEHHS MOJIEKYN CHEKTPAIbHBIMH METOJIAMH.
Teopernueckne ocHOBHI. Pemenne 3amau: yuebHoe mocobme / M.FO. Marysenko,
M.IO. 3y6koBa, A.H. Xpamos.- CI16.: CIIOI TU(TYVY), 2009. — S6c.
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8. Maryzenko, M.IO. JlmarpamMMbl IUIaBKOCTH  JBYXKOMIIOHEHTHBIX  CHCTEM:
Meroandeckue ykazanus/M.FO.Maryzenko. — CII6.:CIT6I TU(TY), 2013. — 22¢.(9b)
B) BCIIOMOTaTe/IbHAs JINTepaTypa:

1. ITpakTrueckue padotsl o Guznueckon xumuu / [Tox pex. K.IT.Mumenko,

A.A.Pasnens, A.M.IToromapesoii. — 5-¢ u3a., nepepad. — CII6: ITpodeccus, 2002. —

384c.

2. @usndeckas xumus. B 2 kH.: yaeOnuk i By30B / K.C. KpacHos [u ap.]: mox pen. K.C.

Kpacnosa. — 3-¢ uzn., ucnp. — M.: Beicmr. mik., 2001. — 831c.

8. IlepeuyeHb  pecypcoB  HH(POPMAIHOHHO-TEJEKOMMYHHUKANMOHHOW  CceTH
«HTepHETY», HEOOXOAMMBIX /IJISl OCBOCHUS TUCIHHUILINHBI.

y4eOHBIN IJ1aH, PII u y4e0HO-METOINICCKUE
marepuaisi:http://media.technolog.edu.ru

AJIEKTPOHHO-OUOIMOTEYHBIC CUCTEMBI:

«DJIeKTPOHHBIN YuTaNBHBIH 321 — bubmuoTex» https://technolog.bibliotech.ru/;

«JIanbp» https://e.lanbook.com/books/.

9. MeToauuecKkue YKa3aHus Jas Oﬁy‘lalOHl]/IXCﬂ 110 OCBOCHHIO TUCHHUILIMHBI.

Bce Bunpl 3anstuit no qucrumivie «dusndeckas XUMUS TPOBOASTCI B COOTBETCTBHUH C
TpeboBanusmu cienyromux CTII:

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yuebnbix 3ansaTtuil. JlaboparopHbie 3aHATHSA.
OO6mmue TpeOoBaHMsI K OPraHU3alny U MPOBEIACHHUIO.

CTII CII6I'THU 040-02. KC VYK]/IB. Buabl yueOnbix 3anstuil. Jlekuus. OOuue
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunet yueOnbix 3anstuil. CeMuHapbl U
npakTuueckue 3auaTus. O0mme TpedoBaHus K OpraHu3aIluy U IPOBEICHUIO.

CTII CIIGI'TU 048-2009. KC YKB/. Buabl yuebHbix 3aHsTuil. CamocTosTenbHas
iaHupyemas padota cryneHToB. O6mue TpeOOBaHUS K OpraHU3allK U IPOBEJCHHUIO.

CTII CIIoI'TH 016-2014. KC YKB/I. ITopsinok npoBeaeHus 3a4€TOB U HK3aMEHOB.

[InanupoBaHue BpeMeHH, HEOOXOJUMOIO0 Ha W3Y4YEHHWE NAHHOM NMCUUIUIMHBI, JIy4llle
BCETr0 OCYILECTBIISATh Ha BECh CEMECTp, MpeAycMaTpHuBas NMPU ITOM PETYISIPHOE MOBTOPEHHE
IIPOMJIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCIIOBUSIMHU MPaBWIBHOW OpraHM3aluy y4eOHOro Iporecca Ui CTYACHTOB
SIBIISICTCS:

IUTAHOBOCTh B OpraHU3aluU YueOHOH paboThl;

CepbE3HOE OTHOIIECHNE K U3YUYEHUIO MaTepHaa;

MIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHS CTymEHT MOJDKEH TPUXOAWUTH, MMesl Oarak 3HaHWUN W BOMPOCOB MO YiKe
U3y4EeHHOMY MaTepHaiy.

10. ITepeyens MHPOPMALMOHHBIX TEXHOJOTHIi, HCMOIb3yeMbIX PU OCYLECTBJICHUH
0o0pa3oBaTe/ILHOIO Mpolecca Mo JMCHUIIHHE.

10.1. MudopManoHHbIE TEXHOJTOTHH.

B yuebHOM mpomecce MO MAaHHOW IUCHMIUIMHE IPEIyCMOTPEHO HCIOJIb30BAHUE
UH(POPMALIMOHHBIX TEXHOJIOTUH:

YTEHUE JIEKIUN C UCIIOJIb30BAHUEM CAlA-TIPEe3EHTALUM;

B3aUMOJICHCTBHE C 00YYAIOIUMHUCS TOCPEICTBOM HJIEKTPOHHOM IMOYTHI.
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

10.2. IIporpamMHoOe obecnieyeHue.

MicrosoftOffice (MicrosoftExcel);
Crnenuanu3upoBaHHbIN porpaMmublil mpoaykr Mathcad 14. Professional

10.3. UndopmManmoHHbIe CIPABOYHbIE CHCTEMBI.
CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy

11. MarepuajbHo-TexHHYeckasi 0a3a, HeoOXoauMasi [Jsl  OCYLIECTBJIEHUS
o0pa3oBaTejibHOroNpoiecca Mo JMCUUIJIHHE.

Jnsg  BeneHus JEKUMOHHBIX M IPAKTUYECKUX 3aHIATUH MCIONB3YETCS ayauTOpus,
000pyI0BaHHAs CPEICTBAMH OPITEXHHUKH.
Jlnst mpoBeieHUsT KOMIUIEKca J1ab0opaTOpHBIX paboT J1abopaTOpHBIA MPAKTHKYM JOJKEH
OBbITh OCHALIIEH OCHOBHBIM 000PY/10BaHHEM, B TOM YHCIIE:

Becwt BJIP-200 r

Perynupyemsiii mpubop nutanus "Arar»
Bonwsr™etpsr 1111413, B7-27A/1, B7-58/2
Caxapumetp yHuBepcanbHblii CY-4
Konnykromerpsl

Ocnumnorpag H3013

MarsuTHble MEIIAIKU
Onextpuueckue memanku RD-25
Cymmuiensie mkadsr STP, KC-65
Huctumsarop JIOM-10

Hcrounuk mocrossHHOTO TOKa b5-21
Yaerparepmocrar YB

pH-metp pH-121

N O N N N N NN

Jis  npoBeaeHHsT J1abOpaTOpPHBIX pabOT MOTYT OBITH HCIIOJIB30BAHBI  y4yeOHO-
7a0opaTOpHblEe KOMIUIEKCHl «XUMHs» U «DIEKTPOXUMUYECKHH CTEeHA», pa3paboTaHHbIE
TOMCKHM NMOMUTEXHUUECKUM YHUBEPCUTETOM.

VY4eOH0-1a00paTOpHBIN KOMIUIEKC «XHUMHs» MpelHa3HaueH JUIsl IpoBeleHUs padoT 1o
TEPMOXUMHH, (Ha30BOMy U XHUMHUYECKOMY pPaBHOBECHIO, TEPMOJAMHAMUKE DPACTBOPOB,
IIEKTPOXMMHUH, MOTEHIIMOMETPUHN, KOHAYKTOMETPUH, DJIEKTPOIN3Y, KUHETHUKM U KaTalu3y Ha
COBPEMEHHOM TE€XHMUYECKOM ypoBHE. KoMIIJIeKC COCTOUT U3 OTAENbHBIX MOAYJEH - MOIYIb AJIs
IEKTPOXUMHUYECKUX U3MEPEHUH, MOYJb Il TEPMUYECKOTO aHAIN3a, TEPMOCTAT-KAIOPUMETD C
COOTBETCTBYIOIIMMHU JAaTUYUKAMU, KOTOpble OOBEAMHSIIOTCS B €IMHBIN OJOK C yHHMBEpPCaIbHBIM
KOHTPOJUIEPOM M MOTYT OBITh MOJKIIIOYEHBI K IEPCOHATBHOMY KOMIIBIOTEPY.

JlaGopaTopHbIl ~ SMEKTPOXUMHYECKMM  CTEHJ] TMpeJHa3HaueH [UIsl  MPOBEACHUS
NPaKTUKYMOB M Ja0OpaTOpHbIX paboT mo ¢Qu3nueckod XuMUM U3 paznena 4 -
DNEeKTPOXUMHUYECKHE CUCTEMBI.

12. Oco0eHHOCTH OCBOEGHHSI [JHCHUILIMHBI HHBAJIWAAMH H JHIAMH C
orpa}mqe}mban BO3MOKHOCTAMMU 3IlOpOBl)fl.

JUis WHBAIMIOB Y JIMI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH Yy4YeOHBIE MPOIIECC
ocymiecTBisieTcs: B cooTBercTBUU ¢ [lonoxeHnem 00 opraHuszanuu ydeOHOro mporecca Ui
oOydeHHss  WHBAaNWJAOB W  JHI C  OTPAaHMYEHHBIMH  BO3MOXHOCTSIMH  3JIOPOBBS
CII6I'TU(TY),yrBepxaeHHbIM pekTopom 28.08.2014r.
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[Ipunoxenue Ne 1
K paboyeil mporpamme JUCIUITIHHEL

DoH/1 OLIEHOYHBIX CPEACTB
JJIS1 IPOBe/eHUS MPOMEKYTOUHOM aTTeCTALNH 10
JucouIInae «@usnvyeckas XUMHA»

1. IlepevyeHb KOMIETEHIUI ¥ 3TANIOB UX (POPMUPOBAHUS.

Komnerenuuu

HNupexc DopMyTHPOBKA

Jran
¢dopmupoBanus

OIIK-1 CIOCOOHOCTH M TOTOBHOCTbH MCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI
CCTCCTBCHHOHAYYHBIX JUCHUIIJINH B HpO(beCCI/IOHaJH)HOI\/JI
ACATCIIBHOCTH

IIPOMEXKYTOUYHBIN

OIIK-3 | roTOBHOCTH MCIOJIb30BATH 3HAHMUS 0 CTPOEHHH BeleCTBA,
NpHUpoe XUMHYECKOH CBSI3M B PA3IMYHBIX KJIaccax
XUMHAYECKHX COCJMHEHU JAJIsi IOHMMAHHUS CBOWCTB
MATEepPHAI0OB U MEXaHU3MA XHUMHYECKHUX MPOIECCOB,
NMPOTEKAIIUX B OKPY:KAKOIIEM MHUpe

IIPOMEXKYTOUHBIN

[1K-16 | cmocoGHOCTH NJIAHUPOBATH U MPOBOAUTH (HU3UIECKUE U
XHMH4YECKHe IKCIIEPUMEHThI, IPOBOAUTHL 00pad0TKY HX
pe3yJIbTaTOB M OLlEHNBATh NOTPELIHOCTH, BbIIBUTATh
THIOTE3bl M YCTAHABJIMBATH IPAHUIBI HX IPUMEHEHUS,
NPUMEHATH MeTOAbl MATEMATHYECKOI0 AHAINU3A U
MO/ICJINPOBAHUS, TEOPETHYECKOI0 H IKCIIEPUMEHTAJIBLHOI0
uccie10BaHusA

MPOMEKYTOUYHBIN

[IK-18 | I'oTOBHOCTH MCIOJIB30BATH 3HAHUE CBOMCTB XUMUYECKUX
3JIEMEHTOB, COCIMHEHUH U MATEPHUAJI0B HA UX OCHOBE /LISl
pelieHus 3a1a4 NPpo¢ecCHOHAIbHOM 1eATeIbHOCTH

MPOMEKYTOUYHBIN
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2. Tloka3aTein U KPUTEPHM OLEHWBAHWS KOMIETEHUUH HA Pa3JIMYHBIX 3TaNaxX HX
(opMupOBaHNs, HIKAJA OLlEHUBAHMSA.

OcBocHHE
pazaenoB Ne 1,
No2, No3, No4,
Ne5

3HaeT Hayana TEPMOJMHAMUKHU U
OCHOBHBIC YPaBHEHUSI XUMHUYECKON
TEPMOJMHAMMKHU; OCHOBHBIE
3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKHUX IIPOLECCOB U
XapaKTepUCTUKH PaBHOBECHOI'O
COCTOSIHUS,

METO/bI TEPMOANHAMHUYECKOTO
ONMCAHUS XUMHUYECKHUX PAaBHOBECHIA,
METO/bI TEPMOANHAMHUYECKOTO
onucanus (pa30BbIX paBHOBECHH! B
OJIHO- 1 MHOTOKOMIIOHEHTHBIX
CUCTEMAX;

TEOPHIO PaCTBOPOB;

OCHOBHbBIE YpaBHEHHUS JUIs pacuera
MOTEHIIMAIOB 3J1eKTpo0B U DJ[C
rajlbBaHUUECKUX JIEMEHTOB, TEOPHUIO
PacTBOPOB 3JIEKTPOIUTOB;
ypaBHeHMsI (pOopManbHON KUHETUKHU U
KMHETUKHU CIOXKHBIX pEeaKLnii;
OCHOBHBIE TEOPUH TOMOT€HHOT0,
reTepOreHHOro U (PepMEHTATUBHOTO
KaTaJin3a.

YMmeer monab30BaTBCS  CIIPABOYHOU
JUTEpPATypoi  MaTeMaTHYECKUMH
MeTOoJIaMU 00pabOTKHU pe3ynbTaToB;
IIPOrHO3UPOBATh BIUSIHNE
pa3IuYHbIX (PaKTOPOB Ha
paBHOBECHE B XMMHYECKHUX
peaKkuusx; oNnpeaesiTh
HaIpPaBJIEHHOCTH IIpoLecca B
3a/laHHbIX HAa4aJbHBIX YCIOBUSIX;
yCTaHaBJIMBATh IPAHULIBI OOIacTeH
ycTornuuBocTH (a3 B
OJTHOKOMIIOHEHTHBIX U OMHApHBIX
reTepOreHHBIX CUCTEMAax Ha
OCHOBAHMH aHaJIM3a JuarpaMm
«COCTaB — CBOMCTBOY;
paccUUTHIBATh MOTEHIHAIIBI
31eKkTpo1oB U DJ]C ranbBaHUYECKUX
AIIEMEHTOB,

paccuuThIBaTh TEPMOJMHAMHYECKHE
napamMeTpbl XMMHUYECKO# peakiuu,
IIPOTEKAIOIIEH ITPH 3aMbIKaHuH [ J;
COCTaBJISATh KNHETUYECKHE
ypaBHEHU B T depeHInaIbHON U
UHTErpaibHON popmax s
KMHETUYECKH MPOCTHIX PEAKIUI U
IIPOrHO3MPOBATh BIHSHNE

IIpaBunsHOE
BBIIIOJIHEHHE
WHUBUTyAJIbHBIX
3aJaHui 10
YKa3aHHBIM pa3Jienam
Y KOHTPOJIbHBIX
pabot o
TEPMOJMHAMUKE U
KUHETHKE.
[IpaBunbHBIE OTBETHI
Ha Borpocsl Nel-46,
Ha 3auere.
[IpaBuibHBIE OTBETHI
Ha HK3aMeHe Ha
BOIIPOCHI U3
COOTBETCTBYIOIINX
pa3zenos.

OIlK-1
I1K-16
[1K-18
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TEeMITepaTyphbl Ha CKOPOCTh
npoiiecca.

Baaneer meToqukon
TEPMOXUMHUYECKUX U3MEPEHUN U
pacdera Ter1oBbIX 3D PEKTOB
peaKIMK; METOJIMKOU ONpeIeNICHuUs
HaIlpaBJICHUS XUMUYECKON peaKIuu
B 33/IaHHBIX YCJIOBUSIX;

HaBBIKaMH aHaJIM3a (a30BBIX
JMarpaMm OJHO- U
JIBYXKOMIIOHEHTHBIX CUCTEM;
METOIaMH U3MEPEHHUS U pacueTa
OJ1C raibBaHUYECKOIr0 AJIIEMEHTA,
METO/JIaMH pacuyeTa KOHCTAHT
CKOPOCTEH MPOCTBIX XUMHUYECKUX
peakuuii 1,2 u 3 nopsaAKoB.

OcBoenue
pasnenoB
Neo7

Ne6,

3naer

METO/Ibl TEPMOJAUHAMHUYECKOTO
onucanus (pa3oBbIX paBHOBECHI B
OJHO- 1 MHOTOKOMITOHEHTHBIX
CHUCTEMax; TEOPUIO PaCTBOPOB;
3aKOHOMEPHOCTH B3aUMOAECHCTBUS
3JIEKTPUYECKUX OJIEH C BELIECTBOM;
TCOPECTUICCKUEC OCHOBbBI BO3BHUKHOBCHUS
MOJIEKYJISIDHBIX CIIEKTPOB.

Ymeer

yCTaHaBIMBATh TPAHUIIBI 0OTacTei
ycTonuuBocTH (a3 B
OJIHOKOMIIOHEHTHBIX ¥ OWHAPHBIX
reTePOTeHHBIX CUCTEMAX HA
OCHOBAaHMM aHaJIM3a AUarpamm
«COCTaB — CBOMCTBOY;

pPacCUMTHIBATH JIUINOJBHBIA MOMEHT

BEILECTB, pedpaxiuuio u
OPUEHTUPOBOYHBIN pasmep
MOJIEKYJIBI;

HHTCPIPETUPOBATHE MOJICKYJIAPHBIC U
HUCIIOJIB30BaTh UX IS HAXOXICHUS
MOJICKYJIAPHBIX KOHCTAHT.

Baapneer

HaBbIKaMU aHau3a (a30BbIX
JyarpamMm OJHO- U
JBYXKOMITOHEHTHBIX CUCTEM;
METOJIaMH OIIPEIEIEHUS COCTaBa
pacTBopa U CTPYKTYpPbI MOJIEKYJI C
MOMOIIBIO pedpaKIiy, ONpeaeIIeHIs
JTUIIOJBHOTO MOMEHTA BEILIECTBA;
HaBbIKaMH IMOJTYYCHUA MOJICKYJIAPHBIX
CIICKTPOB.

[IpaBunbHOE
BBITIOJIHCHHE
MHJUBUTyaJIbHBIX
3aJIaHHM 110 JaHHBIM
pazzenam u
KOHTPOJIbHON pabOoThI
10 CHEKTpam.
[IpaBuibHBIE OTBETHI
Ha Borpockl 47-56 Ha
3a4eTe U MPaBUJIbHBIC
OTBETHI Ha BOIIPOCHI
13 COOTBETCTBYIOLIUX
pa3zenoB Ha
DK3aMEHe.

OIIK-3
I1K-16
[1K-18
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[Ikana ouenuBanus coorserctByer CTO CIIOI TU(TVY):

€ClIi 110 JUCLMIUIMHE IPOMEXYTOUHas arTecTalusi NpoBoAMTCS B (opme 3adera, TO
pE3yJIbTaT OLIEHUBAHUS — «3aYTEHO», HE 3aUTEHOY;

€ClIM 10 JUCLMIUIMHE IPOMEKYTOYHAsl aTTecTalsl MPOBOAMUTCA B (popMe sK3aMeHa U
(M) KypCOBOTO MpoeKTa (padoThl), TO IIKajIa OIICHUBAHUS — OaJUIbHAS.

3. TumnosBble KOHTPOJIBHBIC 3aJlaHud [JId [POBCACHUSA l'lpOMe)KyTO‘lHOﬁ
aTrrecranmu.

3.1. IIpuMepbl MHOTOBAPMAHTHBIX PACYETHBIX 3aJlaHUI ISl KOHTPOJIS
CaMOCTOSITEJILHOM PadoThI CTYACHTOB U UISI KOHTPOJILHBIX padoT

Tembl 1 1 2 - Xumuueckasi TEPMOAMHAMHUKA U XHMHYE€CKOEC PAaBHOBECHUE

3aoanue Ne 1. Pacuem pagnoeecnozo 6b1xo0a npoOyKma XumuyecKkoil peakuyuu u 6bloop
ONMUMATbHBIX YC108UIL NPOGEOEHUs npoyecca.

o 0
1.1. Ha ocHOBaHMM 3Ha4yeHMiH Teror obpasoBanus BemectB AH : ,qq M3 cnpaBounMKa

onpenennTe U300apHbIil TerIoBoil sddext xumuueckoil peakuunAQp = A, Hggg (B x/Ix) npu

YCJI0BHUH, UYTO BCC BCIICCTBA, YUACTBYIOIIHUEC B PCAKIIUH, HAXOAATCA B UACAIIBHOM ra3006pa3H0M
COCTOsIHHUU.

1.2. Onpenenure M3MEHEHUE YKClia MOJIel ra3000pa3HbIX BemlecTB peakunnAnpu 298 K u
CTaHIapTHOM JABJICHUU.

1.3. Paccuuraiite paboty (B k/[k), coBepmaeMyio B peakuuuAd NPOTUB BHELIHETO
nasienust pu P = constu T = 298 K.

- - - — 0
1.4. Onpenenute U30XOpHBIH TEMIOBOH dhdexT xumudeckoi peakimnAQy = A U ;qg ipu
YCIIOBHH, YTO BCE BEILECTBA, yYACTBYIOIINE B PEAKIIMU, HAXOAATCSA B UCAIBHOM ra3000pa3HOM
COCTOSIHHU.
1.5. Ha ocHOBaHMM JaHHBIX U3 CHpPABOYHHKA OIpPEEIUTe HW3MEHEHHE CpeqHen
~0
TEIIIOEMKOCTH B cucteMe B pesynbrate peakuniAACE 59 1 (B DK/K). TemmepatypyT s

CBOCTO BapHuaHTa BO3bMUTC U3 Ta6J'II/II_U>I.

1.6. Ompenenute TermnoBoil 3ddexT peakunnd npu Temieparype | U CTaHIApPTHOM
0 = 0 ~0
AaBICHUH A H (B x/Ix), nucronb3yst HallIeHHBIE paHee 3HAYCHUSI Ar H298 " ACP,ZQB—T .

1.7. YcranoBure, kak OyJIeT MEHATHCSA TEIUIOBOM 3(PPEeKT XUMUYECKOW peakuuud mpu
MOBBILIEHUH TeMIiepaTypbl. OTBET apryMEHTHPYHUTE, UCIIOJIb3Ysl COOTBETCTBYIOIINE YpaBHEHUS
XUMHUYECKON TePMOJIUHAMUKH.

1.8. Ompenenure u3MeHenue sHTpornuu cuctemsl (B Jx/K) B pesynbTare XUMHUECKOU
peakuuuA, NpOTEKAoUIEH MEeXIy BeIIeCTBaMH B HACATHHOM Ira3000pa3HOM COCTOSHUH IPH
CTaHJIAPTHOM JaBJICHUHU U TemnepaTtype 298 K. 3HaueHus CTaHAapTHOW SHTPONUU ISl BEIIECTB
BO3BMHTE U3 CIIPAaBOYHHKA.
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1.9. PaccunraiiTe M3MEHEHHE SHTPOIUU ArS$ (8 x/K) B pesynbTare peakuuuAd mnpu

temneparype 7 U CTaHAZapTHOM JaBJICHWHU, HCIONb3ysd paccuuTaHHble B 1. 1.8. 3HaueHus
W3MEHEHUS SHTpoNuu npu temneparype 298 K u Aép? 208.T

1.10. Ompenenute wW3MEHEHUE CTaHIAPTHOW »HHepruu [ubbca A rG? (x)  nos
xumuueckoi peakunnA npu temneparype 298 K u npu remneparype 7.

1.11. Paccuuraiite TEepMOIWHAMHUYECKYIO KOHCTAHTY paBHOBecusi K, peakumnd npwu
temneparype 298 K u remneparype 7.

1.12. Omnpenenute rnyOMHYy npeBpameHus & B peaknuu A mnpu Ttemmneparypeln
aTMoc(hepHOM JIaBJICHUH MPU YCIOBUH, YTO MCXOJHBIC BEIIESCTBA B3STHl B CTEXHMOMETPHUCCKUX
KOJIMYECTBAX.

1.13. Ompenenure rayOuHy mnpeBpamienus & B peakuuun A npu  temmeparypeTu
aTMoc()epHOM [JaBICHWH MpPU YCIOBUHM, YTO HCXOJHBIC BEHIECTBA B3SATHl B KOJIMYECTBAX,
YKa3aHHBIX B TaOJIuULE.

1.14. Onpenenute creneHb NpeBpALLEHNs UCXOAHBIX BEIIECTB Npu ycnoBusax 1.12 u 1.13.

1.15. Onpenenute coctaB paBHOBECHOH cMecH B % (MOJIL.) 1JIsl XUMHUUECKON peakuuAnpu
temneparype T u atMmocdepHoM naBieHuu npu ycinosusx 1.12 u 1.13.

1.16. VYcraHoBuTe, Kak BJIMSET IOBBIIIEHUE TEMIIEPaTypbl Ha TEPMOJUHAMHUYECKYIO
KOHCTaHTY paBHOBecUs K, M paBHOBECHBIH BBIXOJ MPOJYKTOB XMMHUYECKOH peakuuu A. OTBer
apryMEeHTUPYHTE, HCIOJIb3YsS COOTBETCTBYIOLIUE YPAaBHEHHS XUMHYECKON TEPMOJIMHAMHKHU.
ConocraBbTe CEIaHHBIE BEIBOJIBI C PACUETHBIMU 3HAYEHUSAMU KOHCTAHT PAaBHOBECHSI.

1.17. YcraHoBHTe, KaK BJIHSCT IMOBBIIICHUE OOIICTO JABJICHHS HA PAaBHOBECHBIA BBIXO]]
MPOJIYKTOB XUMUYECKOM peakuuu 4. OTBET apryMeHTHUpPYHITE.

1.18. Cpuenaiite BbIBOJ 00 ONTUMAJbHBIX YCIOBHUSX IPOTEKaHUsS Ipoliecca: MPU KaKuxX
TEMIEPATypax U JABJICHUSAX CIELYET MPOBOIAUTH PEAKUMIOA Ul MOJYy4EHUS MaKCHMalIbHOIO
BbIXOAa MponaykToB. [Ipu oTBeTe Ha JaHHBIM BONPOC YYUTHIBAWTE KUHETHUECKHUE (PAKTOPHI U
DHEPreTUUECKNUE U IKOHOMUYECKHE 3aTPaThl.

Bapuanr Xumundeckas peakiusiAd T,K
1 N, +3H, = 2NH, 500
2 CCl, +4H, =CH, +4HCl 700
3 CH, +2S, =CS, +2H,S 600
Bapuant HaganpHOe KoJIMuecTBO NCXOIHBIX BEIECTB
1 N, — 0,2 Moub; H, - 2,0™Momb
2 CCl, — 5,0 mous; H, - 10,0 momb
3 CH, — 0,02 mounb; S, — 0,1 monp

3aoanue Ne 2. Pacuem napyuanbnvlx 0aeneHuil KOMROHEHMO8 PAGHOBECHOI cMecU

19 0 v
2.1. Ha ocHoBanuu 3uaueHuii AH? ,o¢ U3 cripaBouHHKA omnpesenuTe TEIIOBOH 3hdekT

peakmun BA Hj7os (x/Ik) mpu 298 K M CcTaHIapTHOM JIaBJIEHMH C yYETOM arperaTHoro
COCTOSTHUS BCEX BEIIECTB, YYaCTBYIOLIUX B PEAKIUU.
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2.2. Omnpenenure nzmeHenue >HTporun A, Sy, (Ix/K) B X01e XUMUYECKOM peakiuu B

npu 298 K M cTaHZapTHOM [JaBJIEHUM C YYETOM arperaTHoro COCTOSIHMS BCEX BELIECTB,
Y4acCTBYIOIIMX B PEAKIIUHU.

2.3. Ha ocHOBaHMHW J[aHHBIX OINPEICIUTC H3MCHEHHE CPEIHEH TEIUIOEMKOCTH st
—0
peaxkuun BA, Cp 2081 (1x/K).

2.4. Paccumraiite TemwioBoil 3ddekr peakumum A H; ¢ HCIOIB30BaHHEM CPEIHHX
o —o0
TEIIOEMKOCTEN A, Cp 2087 .
2.5. Ompenmenure usmenenne sutpormu A,S?  (Jx/K) B xome peakumu B mpu

—0
Temneparype T ¥ CTaHIAPTHOM JABJIEHUH, UCTIONB3YSE A, S7os U A Cp oot .

2.6. BpruncinTe u3MeHeHne cranaapTHoi sHepruu ['n66ca A ,G7 (k) 1uist XHMHYECKOi

peakimu B mpu Ttemmneparype T. Cpenaiite BBIBOJ O HaNpaBlI€HUU CaMOIPOU3BOJIHHOTO
mporecca.

2.7. Ormpenenurte TEPMOAMHAMUYECKYIO KOHCTAaHTY PaBHOBECHS XMMHUYECKOr peakunu K,
npu Temmneparype T.

2.8. Hamummre ypaBHEHHUE, CBSI3BIBAIONIEE KOHCTAHTY PAaBHOBECHS XMMHUYECKOW PEAKIINU
K, ¢ xumuueckoil mepeMeHHOH (TJIyOMHOW HpEBpAIICHUS) ¢ MPH YCIOBHHU, YTO HCXOJHBIC
BELIECTBA B3SThl B CTEXMOMETPUUYECKUX KOJINUYECTBAX.

2.9. 3Banummure B O6H.I€M BHJAC BLIPAXCHHUC OJII KOHCTAHTBI PABHOBCCHA XHUMHYECKOM
pCaKknuu B 4UCpe3 mapuraJIbHbIC JABJICHUA pCarupyromunx BCIICCTB.

2.10. Onpenenure mapiuanbHbIE JaBICHUS Ta3000pa3HBIX BEIIECTB MU TeMiieparype T u
aTMoc(hepHOM JaBJICHHH.

2.11. Ouenute BIUSHUE U3MEHEHMs OOIIETO NABJICHHs, TeMIepaTyphl U pa30aBlieHUs
PEaKIMOHHONW CMECH Ta3oM, HE YYaCTBYIONIMM B XHMHYECKOW pEaKIMH, Ha TIOJOKEHUE
paBHOBECHSI PEAKIIUU U PAaBHOBECHBIN BBIXOJ MPOIYKTA.

Bapuant Peaxisa B T, K
1 Fe+CO,=FeO+CO 700
2 CO + H = Crpagum) + H20 1000
3 Fe,O3 + 3CO = 2Fe + 3CO, 700

Tema 3 — ®a30BbIec pAaBHOBECHS U PACTBOPHI HEIJIEKTPOJIUTOB

3aoanue Ne 3. Ananusz ¢pazoeozo pasnosecusn »cudKocmov — nap 6 00HOKOMHOHEHMHOU
cucmeme

3.1. lnsa BemectBad, ucnoib3ys naHHble «KpaTkoro crnpaBouHrKa (PU3HKO-XUMUYECKUX
BEJIMYMH» 10 3aBUCUMOCTU TEMIIEPATYPbl KUIIEHUS BELIECTB OT JABJIECHMS, IIOCTPONTE KPUBYIO
ucnapenust B koopaunatax P = f (T)u InP = f(1/T).

3.2. Onpenenure kodpduuuents! ypasuenus InP =A - B/T.

3.3. Boluucnure teruory ucnapenus AH pans BemectBad(k/[k  /Monb), ucnonb3ys
K03 uureHT B, HaliIeHHbIi B 1. 3.2.
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3.4. Bpluucnure temmepaTrypy KuneHus npu P = 1,0132-10° Tla. ComocraBbTe ee ¢
TaOJMYHBIM 3HAYEHUEM.

3.5. Bpluuciure JaBiI€HUE HACBILIEHHOIO Iapa IpU TEMIlepaType lx, YKa3aHHOH B
3aJJaHUH.

Bapuant BemectBoA Ty °C
1 C,HCI30, TPUXJIOPYKCYCHAsI KUCJIOTA 130
2 C,yH,CI,0, JMXJIOPYKCYCHAsT KUCIIOTa 190
3 C,H3CIO, XJIOPYKCYCHAsl KHCIIOTa 180

3aoanue Ne 4. 3axkon Payna u eco npumenenue K pazoaeieHHbvimM pacmeopam

4.1. Beuucaure 1mo 3akoHy Paynis naBineHue HACHIIIEHHOTO Mapa pacTBOPHUTEINS HaJ
pacTBOPOM YKa3aHHON KOHILIEHTPALUH.

4.2. CpaBHUTE C OKCHEPUMEHTAIbHBIMU JIaHHBIMU U OOBSICHUTE TOJIYYCHHbIN
pe3ymbTar.
4.4. PaccuutaiiTe akTHBHOCTh U KO3(D(DHUIIMEHT aKTUBHOCTH PACTBOPUTEIIS.
Ne M, MOJIB/KT
BapuanT| CocrtaB pacTBopa T,°C Po1, klla ’ H,0 P, kxIla
2
a
1 Nal — H,0O 25 3.1672 0.500 3.1179
2 Co(NH,), — H,O 25 3.1672 1.600 3.0818
3 C12H2»011 — H,0 0 0.6104 1.651 0.5893

3aoanue Ne 5. Joyonuockonuyeckue u Kpuockonuueckue ceolcCmea pacmeopos

Onpenenure, MOMYUHSIIOTCS JIM HCATHHBIM 3aKOHAM YKa3aHHbIE B TaOJUIlE PAacTBOPHI.
Ecii He MOTUUHSFOTCS] — YKQOKUTE PUIHHY.

s cuctemsl H3BO3; — H,O mpuBeneno mosbliieHne Temmeparypbl kunenus (AT), ans
BCEX JIPYTUX CHCTEM — MOHW)KEHHE TeMIiepaTypsl 3amep3anus (AT).

Ne
BapHaHT PactBop CocraB pacTBopa AT
a
1 H;BO3— H,0 2.541/100r H,O 0.214
2 CCI;COOH - H,0 1.062 /651 H,O 0.322
3 LiBr — H,O 1.390r /100 H,O 0.566
D6ynuockonuyeckue E u kpuockonnueckre K KOHCTaHTBI pacTBOpUTETIEH:
PactBopurenn H,O CeHs CH3;COOH NHs3(x) CCly
K 1.86 5.07 3.6 - -
E 0.513 - - 0.33 5.64
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3aoanue Ne 6. Ananu3z pazoevix pagnosecuii HcUOKOCHb — nap 6 08YXKOMNOHEHMHOU
cucmeme

6.1. Kakyro nndopmanuio o cucreMe HeceT Juarpamma TeMIieparypa KUIIEHHUS — COCTaB
cucrembl A—B?

[To nuarpamme omnpenenure:

6.2. IIpu kakoi TeMIiepaType 3aKUIIUT KUIAKOCTh, COJepKalas @ MoJ. % BemiecTa A.

6.3. IIpu xakoi TemnepaType Bcs IepBOHAYANbHAs )KUIKOCTh 00paTUTCS B Map, €CIU Npu
HarpeBaHuu Nap HE OTBOJAUTH?

6.4. Kak OyaeT MEHATHCS COCTaB NIEPBOHAYAILHON KUIAKOCTH 0 MEpPEe UCTIAapCHUS?

6.5. KakoB cocTaB nepBbIX Iy3bIpbKOB I1apa?

6.6. Kak wu3MeHsieTcs COCTaB pPaBHOBECHOTO C KHUISIIEH >XUAKOCTBIO IMapa B XOJe
ucnapeHus?

6.7. Kakoe KOIMYECTBO KaXkJI0TO U3 KOMIIOHEHTOB CMECH OYyJeT HaXOAUTHCSA B JKUIKOMN
¢aze u B mape, ecim M Kr CMeCH, 3a/IaHHOTO COCTaBa HarpeTh 10 TeMIIepaTypsl 17

6.8. Kakue mnpoayKThl MOXHO TMOJY4YHTb, €CIU MOABEPTHYTh KHUAKOCTH 3aJaHHOTO
cocraBa

@) TIepEeTOHKE B paBHOBECUU (MHTETPaJIbHOU MEPETOHKE);

0) pocToii (mudepeHnanbHON) eperoHKe;

8) peKTH(UKAIIH?

Bapuant Cucrema A-B M, kr a, Mmoi1.% A T, °C
1 H,0 — C4H30; 2,0 80 92
2 CH30H — C,H,Cl, 0,5 30 68
3 (C2Hs),0 — CCly 1,0 60 65
3aoanue Ne 7. @azoevie pasnosecusa. /[luazpammel niagkocmu
7.1. OxapakTtepu3yiiTe auarpamMmy IUIaBKOCTH cucteMbl A — B: pactBopumocTh

KOMITOHEHTOB B *KMJIKUX U TBEPJBIX (pa3ax, TUIBI TBEPJAbIX PACTBOPOB, HATMYHE YCTOWUYMBBIX U
HEYCTOWYMBBIX XUMHYECKUX COCIUHEHUM.

7.2. JlaiiTe omnucaHHE COCTOSIHMS CHUCTEMbI B Pa3IUYHBIX YCIOBHUSX, pacuIM(poBaB
3HauEHUE BCEX MOJIEeH, IMHUI U XapaKTepHBIX TOUYEK JHarpaMMBbl IJIaBKOCTU cucTeMbl A — B.

7.3. Onpenenute TeMIeparypy Hadala KpUCTaJLIM3allMU paciulaBa cocTaBa [ u cocrtas
nepBbIX KpucTamwioB. Kak n3MeHseTcs coctaB paciuiaBa u TBEpIOH (a3bl MpH oXJ1axaeHun?

7.4.0npenenuTe TeMIepaTypy Hadaja IUIaBJI€HHUs, KOJIMYECTBO U cOCTaB (a3 MpH 3TOM
TeMIlepaType Uil cuctemsl coctasa II.

7.5. HaueptuTe cXemMaTudeCKue KpPUBBIE OXJIaxIeHUsd paciuiaBoB cocrasa I, II u III,
OTIpe/IeNIUB YHUCIIO U COCTaB (a3 M pacCUUTaB YUCIIO CTETIEHEN CBOOOAbI B XapaKTEPHBIX TOUKAX U
Ha KaKJIOM Y4aCTKE KPUBOU OXJIAKICHUS.

7.6. BerumcuTe Macchl paBHOBECHBIX (a3 NpH 3a1anHoi Temneparype t,°C 1 Koau4ecTe
UCXOHOM cMmecu cocrasa I

7.7. Ana cuctem, o0pa3yrolIMX XUMHUYECKUE COCIMHEHMs, omnpeaenuTe GopMysbl 3THX
COEIMHEHUN.

CocraB UCXOJIHOM cMecH
Bapuant Cucrema A-B KommuectBo cocrasa A,% T .°C
HCXOTHOM | | 1
cMecH
1 Mg - Cu 500 10 60 90 550
2 Cr—Sn 5 Kr 20 98 80 200
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3 | Cd-Cu | 800 r | 100 | 60 | 50 | 580 |

Tema 4 — 3HeKTp0XHMH‘leCRI/Ie CHUCTEMbI

3aoanue Ne 8. Inexmpoosusicyujue cuibl u HOMEHUUATbL

8.1. Kakoro poja JieBslil 31€KTpOJ] ralbBAHMYECKOTO AieMeHTa A. Hanuiure ypaBHeHue
peakuuy, IPOTEKAoLE Ha 3TOM 3JEKTPOJE B PAaBHOBECHBIX YCIOBHSX, U YpPaBHEHHE s
pacueTa NOTEHIMaja 3TOro JIEKTPOAa.

8.2. Ompenenute CpeAHIOI0 MOHHYIO AKTUBHOCTH 3JIEKTPOJIMTA @+ B JIEBOM 3JIEKTPOJE
raJIbBAHUYECKOTO JJIEMEHTaAHA OCHOBAaHUM CIPAaBOYHBIX 3HAYEHUM CpPEJHEr0 HOHHOIO
K0d(pHIIMEeHTa aKTUBHOCTH JICKTPOJIUTA MTPH MOJISUTBHOM KOHIIEHTpAMK M1iu Temmeparype 298
K.

8.3. Ompenenute AIIEKTPOAHBIN MOTEHIKAN JIeBOTo 3jekTpona npu 298 K. CrangapTHbIit
3JIEKTPOJHBIN MOTEHIIMANl BO3BMUTE U3 CIIPAaBOYHMKA.

8.4. Kakoro pojga mnpaBblii 3JIEKTpOJ TallbBaHMYECKOro »siieMeHTaAd? Hanumure
YpaBHEHHME PEAKIIMHU, IPOTEKAOLIEH Ha 3TOM 3JIEKTPO/I€ B PABHOBECHBIX YCJIOBUSX, U YPAaBHEHUE
JUI pacyera MOTeHLIHaNa 3TOro 3JIeKTpoia

8.5. Ompenenute CpeAHIO MOHHYIO aKTMBHOCTb 3JIEKTPOJIUTA 8+ B MPABOM 3JIEKTPOE
raJIbBAHUYECKOTO JJIEMEHTaAHA OCHOBAaHMM CIPABOYHBIX 3HAYEHUH CpPEJHEr0 HOHHOIO
K03 pULIMEHTa aKTUBHOCTH 3JIEKTPOJIUTA MPU MOJIAJIBHONW KOHLEHTPAaLUK My M TeMiepaType
298 K.

8.6. Omnpenenure »3IEKTPOAHBIA MOTEHIMAN MpaBoro siekTpoga npu 298 K.
CraniapTHBIN 3JIEKTPOAHBIHN MOTEHIMA BO3bMUTE U3 CIIPABOYHHUKA.

8.7. HanumuTe »SNEKTPOJHBIE pPEAKIMM, MPOTEKAIOIIMEe Ha OTPUIATEIBHOM U
MOJIO)KUTEIBHOM ~ 3JIEKTPOAaX M CYMMapHYI0 XHMHUYECKYI0 PpEaKIHI0, IPOTEKaOIIYI0
CaMOIIPOU3BOJIbHO MPHU pabOTe rajJbBaHUYECKOTO 3JIEMEHTA A.

8.8. Ompenenure snekTponasmwkymyo cuny (3C) rampBanumveckoro siaeMeHTad u
MaKCHUMAaJIbHYIO TOJIE3HYIO JIEKTPHUUECKYIO PabOoTy, KOTOPYIO MOXKHO MOJYYUTh NpH paboTe
JTAaHHOTO AJIEMEHTa npu Temneparype 298 K.

8.9. Bpluncinure KOHCTaHTY PAaBHOBECHS PEaKLMH, MPOTEKAIOLIEH CaMOIPOMU3BOJIBHO a
rajJlbBaHuuecKoM 3nemeHTeAnpu remmneparype 298 K. IIpumure, 4To B peakiuu y4acTByeT OJUH
AIIEKTPOH.

8.10.CocTaBbTe TraJlbBAaHMYECKUH 3JIEMEHT, B KOTOPOM IPOTEKAET CaMOIPOHU3BOJILHO
XUMHYECKast peakius B.

8.11.0npenenure cranaaptHoe 3HaueHue DJ[C raapBaHMYecKoro anemeHta. B koropom
MIPOTEKAeT XUMUYecKkas peakuus B, nmpu temmneparype 298 K Ha OCHOBaHMM CTaHIAPTHBIX
JIEKTPOJIHBIX TOTEHLUAJIOB U3 CIIPaBOYHUKA.

8.12. Omnpenenute E° npu Temneparypax 288 u 308 K Ha ocHOBaHMM 3HaueHUs E° pu

e
oT

298 K n Benu4uHbI , IPUHSB YTO B YKa3aHHOM MHTEpPBAJIE TEMIIEPATYP 3aBUCUMOCTD E°

P
= f(T) nuneiina.
8.13. Onpenenute AG) (x]Ix) peakuuuB, nporekaromieil B raTbBaHMUYECKOM DJIEMEHTE

npu temneparypax 288 K.
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8.14. Ompenemure AS; (Jx/K) anst peaxkimuB, mpoTekaiomeil B TralbBaHHYECKOM
3JIeMeHTe Ipu Temiieparypax 288 K.
8.15. Ompenenure TemmoBoit sddexr AH; (kJIk) peakuuuB, mnporexamomeil B

rajJbBaHUYECKOM 3JIEMEHTE Mpu TemnepaTrypax 288 K.

8.16. OnpenenuTe KOHCTAHTY PAaBHOBECHUS XMMHUUYECKOW peakuuuB, mpu TemmnepaTrype
288 K.

o ml; m21

Bapuant l"anbBannveckuii 35meMmeHTA Mos/kr HyO Mos/kr HyO

1 Zn|ZnS0O4/|KCIAQCl ), AQ 0,005 0,2

2 Pt,H,|H,SO4||[KCIHY2Clopy,HY 0,005 0,2

3 Cu|CuCl,||CdSO4Hg2SO4p),HY 0,005 0,2

OE?° 4
Bapuant Xumuueckasi peakiuss 8_T - 10°%, B/K
P

1 Pb + 2Agl = Pbl, + 2Ag —1,38

2 H, + Hg,SO,4 = H,SO4 + 2 Hyg - 6,50

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

3aoanue Ne 9. Inekmpuueckan nposoOUMOCHb PACMEOPOE CAADBIX IIEKMPOTUM 08

9.1. Onpenenute yACIbHYIO AJIEKTPUYECKYIO MPOBOJUMOCTH PACTBOPA AJIEKTPOJIUTAA,
UCTIONB3YS YEeIbHOE COMPOTHBIIEHUE PacTBOpa P.

9.2. Onpenenute MOJISIPHYIO JIEKTPUUYECKYIO TPOBOJIUMOCTD PAaCTBOPA IJIEKTponuTa A.

9.3. Ha ocHOBaHUM CIIPaBOYHBIX JAHHBIX MPOBOJUMOCTH OTJEJIBHBIX HOHOB BBIUYUCIIUTE
IpeeTbHYI0 MOJISIPHYIO SJIEKTPUYECKYIO MPOBOIUMOCTD 33JJaHHOTO SJICKTPOJIUTA.

9.4. Paccunraiite crenenp auccounanuu (%) U KOHCTAHTY JUCCOLMALIMU AJIEKTPOIuTaA
IIpU KOHUOCHTPALUu C Ha ocHOBaHHUU JaHHBIX BHCKTqueCKOﬁ IMPOBOANMOCTH.

9.5. OmnpenenuTe KOHIEHTPALMIO HOHOB BOJOpPOJA B PAcTBOPE 3JIEKTPOIUTAAIPHU
KoHUeHTpauuu C, UCMONb3ysl 3HAYEHHE CTENEHU IUCCOLMAlMH, MosydeHHoe B 1. 8.4. u pH
pactBopa.

9.6. U300pa3ute cxemMaTnyecku U OOBSCHUTE 3aBUCHUMOCTH YAEJIbHOM 3JIEKTpUUECKOM
IPOBOJUMOCTH OT KOHLIEHTPAIMH ¢1a00ro U CUIIBHOTO 3JIEKTPOJIUTA.

9.7. N300pa3ute cxeMaTH4EeCKH U OOBSICHUTE 3aBUCUMOCTb MOJIIPHOW AIIEKTPUYECKON
IPOBOJIUMOCTH OT KOHIIEHTPALIUHU cI1a00T0 U CHIIBHOTO 3JIEKTPOJIUTA.

Bapuanr OnexTponutA C-10°, Monb/n p~10'2, OM-M
1 HCOOH 1,39 0,569
2 H-C3H;COOH 1,04 2,278
3 HCOOH 1,11 0,655
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Tema S — XumHnuyeckasi KHHeTHKA U KATaJIU3
3aoanue Ne 10. Onpedenenue nopaoka u KOHCHAHMbL CKOPOCHU XUMUUECKOU

peakuuu

10.1. Ilocrpoiite rpaduku 3aBHCUMOCTH KOHLIEHTpAauHC HCXOAHOTO BEIIECTBA OT
BpeMenHu t s peakuuu B, 3agannoii B Tabnuie, B koopaunarax InC = f(t)u 1/C = f(t). ITo Buxy

rpaduka onpeaesnuTe NopsA0K Peakluu.
10.2. PaccunTaiiTe KOHCTAaHTY CKOPOCTH peakiuu B.

10.3. Bpiuuciaure KOHIIEHTPALIMIO MCXOJHOTO BEIIECTBA U MPOAYKTOB peakuuuB yepes

200 ¢ oT Hayana peakiuu.

10.4. PaccuuTaiiTe Bpems, 3a koTopoe mpopearupyeT 10% MCX0MHOTO BelIecTBa.

10.5. Onpenenute nepuo MoOAyNnpeBpaieHus peakuuu B.

Bapuant 1. PeakmusaB: 2NO, = 2NO + O,T = 631 K

t,c C-103, MOJIB/T
0 1,0000

60 0,8308

120 0,7108

150 0,6632

180 0,6212

300 0,4954

Bapuanrt 2. PeaknusaB: 2F,0=2F; + O,T =543 K

1073, ¢ C-10° mons/n
0 1,0000
1,2 0,9352
2,4 0,8794
6,0 0,7442
12,0 00,5936
24,0 0,4218
Bapuanr 3. PeaknusaB: 2N,O= 2N, + O,T = 938 K
t,c C, monn/1
0 0,154
30 0,145
60 0,137
120 0,122
240 0,097
300 0,086

10.6. OmnpenenuTe >HEPrHI0 AKTUBALUU XUMHYECKON pEaKUUUB, ncronb3ys 3HaueHUs
KOHCTAHTBI CKOpPOCTH peakiuu Kiu Koripu 1Byx 3HaueHusx temmepatypbl Tiu Ts.

10.7. 3aoummwmre

YpaBHCHUC

MHOJKUTENb B YpaBHEHUU AppeHuyca.
10.8. Onpenennure KOHCTAHTY CKOPOCTH XUMHUYECKON peakiuuB npu temneparype 7.
10.9. Ompenenute TtemieparypHblii kodpouuuent Baut-I'opda y mis cxopoctu
peakunuBB nHTepBane temneparyp Tiu 7.
10.10. Hcnonb3yst teMmmepaTypHblii Ko3(duuueHT y, ompenenure, BO CKOJIBKO pa3
M3MEHHTCSI CKOPOCTh PEAKIUU, €CIU TeMnepatypy T1yBeanyuTh Ha Beauuuny AT.

AppeHnyca.

Onpenenure MpeadIKCIIOHEHIUATBHBIN
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Bapuant | T1, K Ky T,,K ko T3,K AT, K

1 656 7,700 11/(MO1TB-C) 592 0,844 11/(Mmo1B-C) 667 25
2 523 | 1,4510 2 w/(momb-c) | 570 | 0,324 n/(monb-c) | 590 25
3 813 1,702:10° ¢t 783 463510 ° ¢t 777 15

Tema 6 — MeTobl U3yUeHHsI CTPOEHHUsI MOJIEKYJ, OCHOBAHHbIE HA JJIEKTPUYECKHX
CBOJCTBax

3aoanue Ne 11. dnekmpuueckue ceoiicmea mMo1eKyn

PaccuuTarh 1unosbHbIE MOMEHT U 3((EKTUBHBIA pajnyc MOJEKYIbl A Ha OCHOBaHWUHU
JKCIIEPUMEHTAIIBHBIX 3HAYEHUN MOJIIPHOM NOJIIPU3YEMOCTH IIPU 3aaHHoM Temneparype 7. [Ipu
pacuere IpeHeOpeuYb BEIUYMHOM AaTOMHOM COCTaBISIOMIEH MOJSPU3YEMOCTH, MOJIIPHYIO
pedpakuio BHIYUCIUTD 110 MPABUITY aJIUTUBHOCTH.

Bapuant Mornekymna A T,K P 10°, M%/Monb
1 NH3 473 35.21
2 H,O 573 40.5
3 HCI 260 33.57

Tema 7 — OnTuyeckne MeTOAbI H3YyUEHHs CTPOEHHUsI BelllecTBa
3aoanue Ne 12. Bpawamenvnsle cnekmpbl 08yXamoMHbIX MOIEKYI

12.1. HanumuTe KBaHTOBO-MEXaHMYECKOE ypaBHEHME Ui  pacyera JHEpPruu
BpAIaTeIbHOTO JIBHKCHHS JBYXaTOMHOM MOJIEKYJIBI KaK KECTKOTO POTaTopa.

12.2. BoiBeauTe ypaBHEHHE JI pacueTa U3MEHEHMs SHEPTUU BpaIlleHUs IBYXaTOMHOMN
MOJIEKYJIBI KaK YKECTKOT0 poTaTropa Mpu NEepexojie €e Ha COCEIHUM, 0oiee BHICOKUN KBAaHTOBBIN
YPOBEHb.

12.3. BeiBeguTe ypaBHEHHE 3aBUCHMOCTH BOJHOBOTO YHMCIIa BpamIaTeNbHBIX JIMHUN B
CHEKTpe MOTJIOUIeHUs ABYXaTOMHOM MOJIEKYJIbI OT BpalllaTeIbHOIO KBAHTOBOT'O YKCIA.

12.4. BeiBenuTe ypaBHEHHUE JUIS pacyeTa PasHOCTH BOJHOBBIX YHCEN COCEIHHX JIMHUHA BO
BpalaTeIbHOM CIIEKTPE MOTJIOMIEHHUS IBYXaTOMHON MOJIEKYJIbI.

12.5. PaccunraiiTe BpamaTenbHyIO MMOCTOSIHHYIO (B em M'l) JIBYXaTOMHOW MOJIEKYJIbI A
[0 BOJIHOBBIM YHCJIAM JIBYX COCEIHMX JIMHUH B JTMHHOBOJHOBOH HH(ppakpacHOW oOiactu
BpalaTeIbHOIO CIIEKTPa MOTJIOIIEHUS MOJIEKYIbI (cM.Tab.3.1) .

12.6.0mpenenuTe HSHEPTUIO BpAlICHHUS MOJEKYJIbl A Ha TEPBBIX IISITH KBAaHTOBBIX
BpallaTeNbHbIX YpoBHSX (/Ix).

12.7. BeluepTHTe CXEMATHYECKH DHEPTEeTHYECKHUE YPOBHU BpAIIATEIbHOTO IBIKECHUS
JIByXaTOMHOH MOJIEKYJIbI KaK 5KeCTKOTO pOTaTopa.

12.8. HanecuTe MyHKTHPOM Ha 3Ty CXEMY BpalllaTelIbHbIe KBAHTOBHIE YPOBHU MOJICKYIIHI,
HE SBIISAIOLICHCS )KECTKUM POTATOPOM.

12.9. BeiBenuTe ypaBHEHHUE JUISI BBIYHCICHUS PAaBHOBECHOTO MEXBSACPHOTO PACCTOSHUS
Ha OCHOBaHMM PA3HOCTU BOJHOBBIX 4YHCEJI COCEIHMX JHMHUHA BO BpAIIATEIbHOM CIEKTpe
TIOTJIOTIIEHHUSI.

12.10.0Onpenenrite MOMEHT UHEPLUU JBYXaTOMHOM MOJIEKYIbI A.

12.11. PaccumTaiiTe MpuBEIEHHYIO MacCcy MOJIEKYIbI A.

12.12. Beruncnute paBHOBECHOE MeXbsiepHoe paccTosHue () mosekynsl A. ComocTaBbTe
MIOJTy9eHHOE 3HaYCHUE CO CIIPABOYHBIMH JJAHHBIMH.
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12.13. OtHecute HaOMIONAEMbIE JIMHUU BO BpPALIATEIbHOM CIEKTpE MOJEKyasl A K
BpalaTeIbHBIM I1EPEXOIAM.

12.14. PaccunrtaiiTe = BOJHOBBIE 4YHCIA  CIEKTPAJIbHBIX
BpamiarelbHbIMu niepexogamu 0—1, 1—2 u 2—3 misg monekyist A.

12.15. BeruucnuTe NpUBEICHHYIO MacCy U30TOMO3aMEUICHHON MOJIeKy bl B.

12.16. PaccuuTaiiTe  BOJIHOBBIE  4YHCJA  CIEKTPAJIbHBIX  JIMHUH, CBSI3aHHBIX C
BpalarenbHbiMu niepexonamu 0—1, 1 -2 u 2—3 qist monekyibsl B. MexbsiiepHble pacCTOsSHUS
B MoJjiekyiax A u B cunrtaTth paBHbIMH.

12.17. Onpenenute BeIMYUHY W HAMPABICHHE W30TOIHOTO CABHWIa JIMHUW MOTJIOIICHUS
BO BpalllaTelIbHbIX CHEKTpax Mojekyl A u B, ecau 3TH JIMHUM COOTBETCTBYIOT IEpeXoaam
MEXy BpauaTeabHbIMU ypoBHsAMU 0—1, 1 52 n2—3 .

12.18. HapucyiiTe cxeMaTHYeCKH BpallaTEeNIbHBIA CIEKTP IOIVIOIIEHUS JBYXaTOMHOMN
Mmosiekynsl A. HaHecure Ha 3TOT K€ CHEKTp JIMHHUU, COOTBETCTBYIOLIME BpAalaTEIbHBIM
nepexoaaM AJs MOJIEKyJbl B.

12.19. OOpsicHUTe TPUYMHY HEMOHOTOHHOTO HW3MEHEHHUS
HOTJIOILEHUS 110 MEPE YBEITUYEHUS S3HEPTUH BPAILEHUS] MOJICKYJIBI.

JIMHUH, CBSI3aHHBIX C

WHTEHCUBHOCTH  JIMHUH

Bapuant Monekyna A v-1072,1 7 Monekyna B
1 LiH 60.12 75.15 Li“H
2 BCI 4.104 5.472 B°'Cl
3 BeH 103.15 123.78 Be’H
3aoanue 13. Konebamenvnvie cnekmput 08yXanomMHbIX MOJIEKYI
13.1. HanummuTe KBaHTOBO-MEXAaHHWYECKOE ypaBHEHHME JUId  pacyera HHEepruu

KO0JICOATEIBHOTO JIBUKECHUS IBYXaTOMHOW MOJIEKYJIbI KaK TAPMOHUYECKOTO OCIHIUIATOPA.

13.2. Hanummwure KBaHTOBO-MEXaHMYECKOE YpaBHEHHE IS  pacyera DJHEPruu
K0J1€0aTeIbHOTO ABM)KEHUS JIByXaTOMHOM MOJIEKYJIbl aHTapMOHUYECKOI0 OCIMIUISTOpA.

13.3.  Bebmuuciute mno ompenenenHsiM u3MK-crnekTpa moryomeHus JBYXaTOMHOM

MONEKyIIbl A OCHOBHOMY TOHY (V,), mepBoMy 06epToHy (V,) mmu Bropomy 00epTony (V)
(Tabun. 4) BONHOBOE YMCIIO COOCTBEHHBIX KONeOaHUN @, , KOOPGUIUMEHT aHTAPMOHUYHOCTU X,
¥ aHTAPMOHUYHOCTb &, X, .

13.4.  BpuuciuTe BOJHOBOE YHCIO MpomymieHHoW JmHuM B K-cniekTpe moriomeHus
JIBYXaTOMHOMU MoJIekyiIsl A (V,, v, wim v,) .

13.5.  Omnpenenute 3HEPruI0 KoieOaTEIbHOIO JBMXKEHUS MOJIEKYJIbl A Ha HYJIEBOM
KoJiebaTelbHOM KBaHTOBOM ypoBHE Eo (J’k), uCmoib3yss BOJTHOBOE YHUCIO COOCTBEHHBIX

KoJIeOaHUN @, W aHTAPMOHUYHOCTb @, X, (cM. 11.4.3)

13.6.  BeiBenuTe ypaBHEHME JUIs pacdeTa MaKCHUMAJIbHOTO KOJIEOATEIbHOTO KBAHTOBOTO
qrca.

13.7. Omnpenenute MakCHUMalbHOE KoJeOaTeNbHOE KBAHTOBOE YHCIO U, A
MOJIeKyIbI A.

13.8.  Omnpenenure HEPTHIO KOJICOATETHLHOTO TBMKCHUS Enax(/k) Ha MakcMMaabHOM

KoJIe0aTeIbHOM KBAHTOBOM YPOBHE.
13.9.  Onpenenure sHepruto aucconuanuu Do monexyibr A (k/[x/Momb).
13.10. Beruepture rpaduk 3aBucumoctu E . = f(v), BbeiOpaB 2-3
KBAaHTOBOTO YHCIAa U W PaccYMTaB 3HauYeHUs Ey,, B uHTepBane ot 0 10 U, -

13.11. VYkaxwure Ha rpaduke 3HEPrHIO KOJIEOATEIBHOTO JIBMKEHHS Ha MaKCUMaJIbHOM
KOJIe0aTeIbHOM KBaHTOBOM YPOBHEE max (JIK) 1 aHEpruto auccormaruu Dy .

3HaA4YCHUA
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13.12. BplumciauTe CHIOBYIO IOCTOSHHYIO XHMHYECKOH CBs3M K, TByXaTOMHOMH

MOJIEKYJIBI A.

13.13. BrplunciuTe BOJHOBOE YHMCIIO COOCTBEHHBIX KOJIECOAHUN HM30TOIIO3aMEILLIEHHON
MOJIEKYJIbI B.

13.14. Onpenenute BeTUYMHY W HaIPaBJICHNUE U30TOMTHOTO C/IBHUTA.

T 1

Bapuant Monekyna A | v,-107, M 7,102, ™ v, 107, M Mounekyna B
1 HI 2230 4380 - “HI
2 HF 3962 - 11344 °HF
3 HCI 2885 - 8339 “HCI

3.2. KoHTpoJIbHBIE BONIPOCHI JIJIsl IpPOBeeHusi 3a4eTa (S u 6 cemecTp):

Tembl 1 n 2 - XuMu4yeckasi TepMOAMHAMHMKA M XHMHYECKOe PAaBHOBeECHE

1. ®yakumu cocTosHus ¥ QyHKIMH TpoIiecca — MPUHITUITHAIBHBIC OTIHIHS.

2. CnencrBus u3 3akoHa ['ecca. Tepmoxummuueckue ypaBaeHus. [Ipumepsl pacueTos.

3.Pacuer TemnoBbIX 3((GEKTOB pa3aMYHBIX TUIOB (a30BBIX IPEBpAIICHUH (IJIaBICHHE,
KpUCTa/NIM3alysl, MCIapeHue, BO3TOHKAa M T.J.) C MCIOJb30BAaHMEM TaOJUI[ CTaHJIAPTHBIX
TepMoauHamMuueckux ¢yHkiuil. [Ipumepsl pacueros.

4.PacueT TeruoBbIX 3(p(PEKTOB XUMHUYECKUX PEaKLHMi B 3aBUCUMOCTH OT TeMIepaTypbl IO
ypaBHeHnio Kupxroda B nuddepennunansnoi 1 MHTErpaabHON popMax.

5. VIHTepHONALMOHHBIE YPAaBHEHHUS TEIUIOEMKOCTH, Pa3JIMYHbIe UX (OPMBI, IIPUMEHUMOCTb.
[Tpumeprl IpUMEHEHUS.

6.Pacuer wW3MEHEHUS OHTPONUHM JUISI XUMHUYECKOW pEaKIHH 10 TEeMIepaTypHBIM
3aBHCHUMOCTSIM TeII0OeMKOCTHU. [IpuMepsl pacueTos.

7.HanpaBneHue XMMHMUYECKOTO IIpollecca — YCJIOBHS MCIONb30BaHUS 3Hepruu [ubOca,
sHepruu ['enpMmrosblia, dHTPOIUU KaK KPUTEPUEB TEPMOJMHAMUYECKOM BO3MOKHOCTH (MU
HEBO3MOKHOCTH) CaMOIIPOU3BOJIBHOTO MPOTEKaHus (PU3MKO-XUMHUYECKOro mpotecca. [Ipumepst
pacyeToB.

8.3aBUCHMOCTh KOHCTaHTHI PABHOBECHS OT TEMIEpaTypbl — NPUMEHHMOCTh ypaBHEHHU
n300apbl U N30XOPbl XMMUYECKOH peakiiy, aHaIu3.

9.BelpaskeHUs] JUIi KOHCTAaHTHI PABHOBECHS JUIS PA3IMYHBIX THIIOB TOMOTEHHBIX U
TETEPOr€HHBIX XUMUYECKUX PEAKLIUH.

10. BnusiHME W3MEHEHUs] KOHIEHTPAIMH, JaBICHUS U TeMIepaTyphl Ha CIABHT XUMHYECKOTO
paBHOBecHss — KadecTBeHHbIH aHanu3 (mo mnpuHuuny Jle-Illarense) wu  crporwuii
TepMOJIMHAMUYECKUH pacueT. [Ipumepsr.

11. Pacuer KOHCTAaHT PAaBHOBECHUS XUMHUECKUX PEAKIUi C UCIOIb30BAaHUEM HCTUHHBIX H
CPEIHUX TEINTIOEMKOCTEH.

12. TepmoauHaMU4ecKUl aHaIM3 CMEIICHUS XUMHUYECKOTO PaBHOBECHsI B 3aBUCUMOCTH OT
JIaBJICHUS, TEMITEPATYpPbl, CTEXUOMETPHUH PEAKIIUH.

Tema 3 — ®a3oBble pAaBHOBECHS U PACTBOPbI HEAJICKTPOJIUTOB

13. Ilpumenenue npasuia ¢a3z ['m66ca — g yuCcTO (Ha30BBIX MPOLIECCOB U JJIS MIPOLECCOB C
MIPOTEKaHWEM XMMUYECKUX NpeBpameHnid. [Ipumepsr.

14. Ananu3 pa3aMyuHBIX TUIIOB JHArPaMM COCTOSHUS OJHOKOMIIOHEHTHBIX CHCTEM.

15. CpaBHurenbHast npuMeHUMOCTh ypaBHeHul Kianelipona u Knaneiipona-Knaysuyca.

16. BzauMocCBS3b KPUBBIX OXJIAXACHUS U IUArPaMM COCTOSIHHSI IByXKOMITOHEHTHBIX CHCTEM.
[TprMepsl MOCTPOECHUSI TUarpaMM MO KPUBBIM OXJIAX/I€HUS U OOpaTHO.

17. OmnpeneneHre OTHOCUTENBHBIX MacCc U MOJBHBIX KOJMYECTB JKUIKOW U KPUCTATITUIECKOM
¢a3 mo auarpaMMaM: IUIaBKOCTH, KUAKOCTb-TIap (HMapOXKUJIKOCTHOE PaBHOBECHUE), HCHOIb3Ys
IPaBUJIO phlyara.
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18. CpaBHUTENbHBIM aHaMM3 M TPUMEPHl PA3TUYHBIX THIIOB JHAarpaMM IUIaBKOCTH
JIBYXKOMITOHEHTHBIX CHCTEM.

19. Kpurepun xiaccupUKamuUy TUarpaMM COCTOSHHS — IO CIIOCOOHOCTH K PAacTBOPEHHIO
¢a3, BOZBMOKHOCTH OOpa3oBaHUS W PA3IOKEHUS XUMHUYECKHX COCIMHEHUH, MX TEPMUYECKOU
YCTOMYUBOCTH, OCOOCHHOCTSIM (ha30BBIX (CTPYKTYPHBIX, arperaTHbIX ) PEBPAILCHHU BEIIECTB.

Tema 4 - 3HeKTp0XHMH‘leCKI/Ie CHUCTEMBbI

20. Pacuer pH, pOH, paBHOBecHOTO cocTaBa Uil PAacCTBOPOB 3JEKTPOJIUTOB pa3TMUHOU
CTEXMOMETPUYECKOTO0  COCTaBa M  TIJIIyOMHOH  TPOIECCOB  aCcCOIMAIMH-IUCCOIUAIINH,
KoMILIeKcooOpa3oBanus u 1p. Ilpumepsr.

21. ®opManabHOE U CYNIHOCTHOE COJACPYKAHUE TIOHITHS aKTUBHOCTH KOMIIOHEHTOB PacTBODPA;
B3aMIMOCBSI3b C BO3MOXHOCTBIO MMPOTEKAHUS XUMHUUECKHUX PEaKIIMii B pacTBOpax.

22. OcHoBHBIE (DaKTOpBI, BIHUAIOIIME HAa PAaBHOBECHE IMIPOIECCOB THAPOJIM3A U
KOMIUTEKCOOOpa3zoBanus. [Ipumepsr.

23. AHanu3 mapameTpoB ypaBHeHusi HepHcra 11 pacyeta paBHOBECHOTO 3JIEKTPOIHOTO
MMOTEHIIMAA.

24. B3auMocBsI3b MEXIY JEKTPOJIBUKYIICH CUIION ralbBaHMUECKOTO 3JIEMEHTa M paboToi
TaJIbBAHHMYECKOTO JIEMEHTA JUISl PA3JIMIHBIX THIIOB IPOIIECCOB.

25. Ucnonb30oBaHWE pa3IMYHBIX BCIIOMOTATEIbHBIX (CTAHIAPTHBIX) AJIEKTPOJIOB U MK TPH
aHAJIM3E JIEKTPOXUMHUYCCKUX TMOTEHIIUAIOB, TCOPETUICCKUE M MPAKTHYCCKHE OCOOCHHOCTH HMX
MIPUMEHEHUS.

26. Teopernmdeckoe 00OCHOBAHWE W TPAKTHYECKAE OCOOCHHOCTH TPUMEHEHHS Pa3INnIHBIX
tunoB aektponoB (I m |l poma, OKHMCIUTENHHO-BOCCTAHOBHUTEIBHBIX, T'a30BBIX, HOHHO-
0oOMeHHBIX). [Ipumepsl.

27. TepMoauHAMUYECKHI aHAIIN3 JICKTPOXUMHUYCCKUX MPOIIECCOB, PACUETHBIHN ammapar.

28. OOocHOBaHWE U UCIOJIL30BaHUE CTAHJAPTHBIX DJIEKTPOJHBIX TOTCHIIUAIOB  JUIS
OTpeNeCHUs BO3MOKHOCTH TPOTEKAHMS, HAIPaBICHUS XUMHUYCCKHUX M AJICKTPOXHMHUUYECKHX
KOPPO3HNOHHBIX MTPOIIECCOB.

29. Tlpumenumocth (MPUOIMKEHHOCTh HCIONB30BaHUS) CTAaHJAPTHBIX MMOTEHIIMAJIOB IS
OIICHKW TPHHIUIIUATBHON BO3MOXHOCTH TMPOTEKAHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKuuu.

30. Pacuer DJIC rampBaHm4eckux dieMeHTOB pasnmuunbix THIoB (I, 1l 1l pona,
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX, HOHHO-OOMEHHBIX, TA30BBIX U JIP.).

31. Teopernyeckue OCHOBBI M TPAKTHYECKOE HWCIIOIH30BAHUE TTOTECHIIMOMETPHUCCKUX
U3MepeHuil (onpeneneHne KOHIEHTpaluu (aKTUBHOCTH) pacTBOpa 3JeKTponuTta, pH pacTBopa,
MOTCHIIMOMETPUIECKOE TUTPOBAHUE).

32. XuMHYECKHWE HMCTOYHUKH TOKA — COBPEMEHHBIE TOCTHXKEHHS W MpOoOJIeMbl B 00lacTu
MIPOM3BOJICTBA OaTapeid, aKKyMyJISTOPOB, TOITMBHBIX JIEMEHTOB.

33. Pacuer u aHanM3 CTENEHM JHWCCOIMAIMM M KOHCTAHTHI JUCCOIMALIMM CJIa0doro
AJIEKTPOJINTA U3 U3MEPCHHI JICKTPOIPOBOJTHOCTH.

34. Ananu3 3aBUCHMOCTEH YIENbHOH, MOISPHOW © JKBUBAJIECHTHOW DJICKTPUUECKUX
MIPOBOJAMMOCTEH CHIIBHBIX U CJIA0BIX JICKTPOIUTOB OT KOHIIEHTPAIIUU M TEMITEPATYPHI.

35. I'panunpl npuMeHUMOCTH 3akoHa Kombpaymia ams 3IeKTpHUYecKOd MPOBOJUMOCTU B
MHOTOKOMIIOHEHTHBIX pacTBOpax, ero 00001eHusI.

36. Teopernyeckue OCHOBBI M TMPAKTUYECKOE HCIOJIB30BAHHUE W3MEPEHHUH SJIEKTPHUECKOMN
MIPOBOJAMMOCTH (KOHIYKTOMETPHUYECKUE JATYNKH, KOHJIYKTOMETPUICCKOE TUTPOBAHUE H JIP).

Tema 5- XumMnueckass KHHETHKA M KaTaJIn3

37. BO3MOXHOCTH, OTpaHWYCHHs] W aHaIU3 TEPMOJWHAMHUYECKOTO U KHUHETHYECKOTO
MOJXO/0B K UCCJIEIOBAHUIO XUMHUYECKUX MPOIECCOB (peaKITuii).

38. TI'paHunbl TPUMEHMMOCTH 3aKOHa JEHCTBYIOIIMX MacC — OCHOBHOTO TIOCTylaTa
XAMHYECKOW KUHETUKU U COOTBETCTBYIOIIUX KUHETUYECKUX YPABHEHUM.

34



39. B3auMoCBsI3b ¥ NPUHIMIHAIBHBIE OTJIWYMSA B MOHATHUAX TOPSIKA U MOJEKYISIPHOCTH
XUMHUYECKON PEaKInu.

40. OOwmmii moxxoJ K COCTAaBICHUIO W MHTETPUPOBAHUIO KHHETHUECKUX ypaBHEHUH
Pa3IMYHbIX HOPSIKOB; YCIOBUSA IPUMEHUMOCTH.

41. Onenka mopsiika ¥ MOJEKYJISPHOCTH XHMHUYECKUX pPEaKUUil; OOLUIHOCTh M Pa3JInYHs.
[Ipumepsbl.

42. BolgBieHHE W aHAINW3 JIMMUTHPYIOUIMX CTAAUNA JUIS PA3IUYHBIX THIIOB XUMHUYECKUX
peaKIui.

43. TlocTpoeHHE U aHATHU3 SHEPTETUYECKUX AUATPAMM XUMHUYECKHUX PEaKIUil.

44, TloctpoeHue, aHaAIU3, OTIIMYMS PHEPreTHMYECKHX AMAarpaMM XHMHYECKHUX peakiuil 0e3
KaTajau3aTopa U ¢ KaTaau3aTOpOM.

45, OU3MKO-XMMHUYECKME OCHOBBI IPUMEHEHHsI paJMOAKTHBHBIX H30TOIOB B CXEMax
KOHTPOJISI M aBTOMATH3aIMM TEXHOJOTUYECKHX TIPOLIECCOB Ui OOHAPYKEHHUSI CKPBITHIX
neheKToB.

46. AHanu3 COBMECTHOTO M HE3aBUCHMOTO BIHUSHHS IapaMeTpoB (TeMIIepaTyphl JaBICHHUSA,
o0beMa, COCTaBa pearupyrouei cMecH) Ha CKOPOCTh XMMUYECKON peakIuu

Tema 6 — MeToabl H3y4YeHHs] CTPOEHHUSI MOJIEKYJ, OCHOBAHHbIE HA JJIEKTPHYECKHX
cBOlicTBaX
47 Tlonsipu3aiusi MOJIIPHBIX U HEMOJSIPHBIX MOJICKYJI B IOCTOSIHHOM U TIEPEMEHHOM
IEKTPUIECKUX MOJIsIX. Pedpakimsi.

48. Ypauenus Jlebas, Knaysuyca-Mocortu u Jlopenu-Jlopenra.

49. OnpeneneHre UIMOTBHOIO MOMEHTA U TOJISIPU3YEMOCTH MOJICKYII.

50. Hcnonb30oBaHKe 3JIEKTPUIECCKUX CBOMCTB MOJICKYJI JIJISl ONIPECIICHHS CTPOCHUS MOJICKYJT

¥ COCTaBa pacTBOpA.

Tema 7 — OnTuyecKHe METOAbI HU3YyYCHUS CTPOCHUS BeUIECTBA

51. BpamatenbHblil CIEKTp MOTIOMICHHUS.

52. MOMEHTBI UHEPIIMH JIBYX- U MHOT'OATOMHBIX MOJIEKYJI

53. KonebarenpHO-BpaIaTeIbHbIA CIIEKTP MOTJIONCHHUS.

54. Yucno u Tunsl KosiebaHuit B MHOTOAaTOMHBIX MOJIEKYJIax.

55. YcnoBust akTUBHOCTH HOpMaibHBIX KojieOanuii B K- u KP-cnekrpax.

56. CoBMeCTHOE HCMOJIb30BaHUE KoyiebarenbHO-BpammareabHblx MK-cnekTpoB U crnekTpoB
KOMOMHAIIMOHHOTO PACCESIHUS JUIsl CY>KJIEHUS O CTPYKTYpPE U CBOMCTBAX MOJIEKYII.

3.3. KourpoibHbie Bompochbl no kKypey '"®usnyeckass xumus" K dk3ameny( 5 um 6
ceMecTp)

Tembl 1 u 2 - XuMnueckasi TepMOIMHAMHUKA U XHMHYECKOE PAaBHOBecHe

1. ®ynkuum npouecca U (YHKIUU COCTOSHUS. BHyTpeHHss sHeprus, Teruora, paboTa,
3aKOHBI TEPMOJIMHAMUKH.

2. Pabora pacmupeHHsl HIaTHbHOIO ra3a B H30TEPMHYECKOM, M300apHOM H H300apHO-
U30TEPMHUYECKOM Tpolieccax.

3. TemoTa mporeccoB IpH MOCTOSHHOM 00beMe U JIaBJICHHH.

4. Tlepsslii 3akoH TepMoarHAMHUKH. PacueT TernoBeix 2 dexToB. 3akon ['ecca.

5. TemmoTsl 00pa3oBaHus U TEIJIOTH CropaHus BeniecTB. VX ucmoib30BaHue JjIsl pacyeToB
TEIUIOBBIX 3()(HEKTOB XUMUUECKUX PEaKIIUU.

6. Ompenenenne TeIIOEMKOCTH. VICTHHHAsT W CpPEAHSSI TEIUIOEMKOCTh. 3aBUCHUMOCTb
TEIJIOEMKOCTH OT TeMIIepaTypbl (MHTEPIOJSIIUOHHbBIE YPABHEHMUS).

7. 3aBHUCHMOCTH TEIIOBOTO 3(PPeKTa XUMUUECKHX pEaKIUid OT TeMmrepaTyphl. Y paBHEHUE
Kupxroda.
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8. HurerpupoBanue ypaBHeHuss Kupxroga. CocraBneHue ypaBHEHHs s pacdera
TEII0BOT0 3P eKTa XUMUYECKON peakiuu Mpyu 3aJJaHHOU TeMIepaType.

9. TepmoanHamMu4ecKu oOpaTumble u HEoOpaTUMbIE IIPOLIECCHI. Pabora
TEPMOJMHAMHYECKH 00paTUMOTro Ipoliecca.

10. Ourponus. Maremarndeckue BoipakeHus |l 3axkoHa TepMOIMHAMUKY 17151 OOPaTUMBIX U
HEOoOpaTUMBIX MTPOLIECCOB.

11. U3meneHue 3HTPONUHU B U30JIMPOBAHHON CUCTEME KaK KpUTEpPHUI HampaBlieHUs Mpolecca
U COCTOSIHUSI paBHOBECHSI.

12. V3meHeHuWe >HTPONUH NPU HATPEBAHUU, PACIIMPEHUH, CMEIICHUH UICATbHBIX ra30B MPU
(ba30BbIX Epexoaax.

13. Tocrynart IInanka. Pacuer aOCOMIOTHON SHTPOIHH.

14. V3mMeHeHue >HTPONHUM B XUMHUECKUX peakiusax. CocraBieHHe ypaBHEHHS Ui pacuera
W3MEHEHUS SHTPONUU XUMHUYECKON PEaKLIMU TP 3aIaHHOM TEMIIEpaTypeE.

15. MakcumanbHas ¥ MakcHUMalibHas 1osie3Has pabora. TepMoaMHAMUYECKUE MOTEHIIHAIIBI
KaK Mepa paboTOCIOCOOHOCTH CHCTEMBI.

16. TepmonuHamMudeckue MOTEHIMANbI KaK KPUTEPUN HAMpPaBIIEHUS MPOLIECCa U COCTOSHUS
paBHOBECHS B 3aKPBITHIX CHCTEMaX.

17. Dueprus I'enpMromnbia (M30XOPHO-U30TEPMHUUECKUN MOTEeHLMAN) U SHeprusi ['nbOca
(m300apHO-M30TepMUUCCKHi moTeHwa). CBOOOIHAS U CBSA3aHHAS YHEPTHS.

18. 3aBucumocTts 3Hepruu ['m66ca oT Temiepatypsl U 1aBICHUS.

19. Vpasuenue ['enpmronpua-I' u6oca.

20. 3aBucumocts HHepruum ['ubbca oOT cocraBa cucTeMbl. XHUMHUYECKUN MOTEHIIHAT
KOMITOHEHTa CCTEMBI.

21. XuMudecKkuil NOTEHIMAT UICATHbHOTO U PEaIbHOTO ra3oB. OYyruTUBHOCTH, KOAPHUITUEHT
(YrUTUBHOCTH; aKTHBHOCTH, KO3()(PHUIIMEHT aKTUBHOCTH PEeajbHOro raza. MeTopl HaXOXKICHUS
K03 GUIIMEHTOB PYTUTUBHOCTH M aKTUBHOCTH.

22. BwiBOj ypaBHEHHS "M30TEPMbI XUMHUYECKON peakiuu'.

23. TepmoanHaMUYecKue U MPAKTUYECKHE KOHCTAHTHI paBHOBeCUs. CBS3b MEXTy HUMH.

24. PaBHOBecHE€ B TETEPOTEHHBIX XHUMHYECKMX peaknusx. KOHCTaHTBI paBHOBECHS
reTepPOreHHBIX PeaKIuii.

25. 3aBUCHMOCTh KOHCTAaHTHI PAaBHOBECHS OT TeMIIepaTypbl. BeIBOA M aHAIW3 ypaBHEHUS
n300apbl XUMHUECKON peakuuu B auddepeHnuansHoi popme.

26. WnrerpampHas ¢(opMa ypaBHEHHS H300apbl XuMUYeckoil peakuuu. CocraBieHne
ypaBHEHMS JUIs pacyeTa KOHCTAHThI pAaBHOBECUS] XUMHUECKOW PEaKLIMU OT TeMIEpaTyphl.

27. TemmnoBas Teopema HepHcTa 1 ciie/IcCTBHS U3 HEe.

Tema 3 — da3oBble paBHOBeCHS] H PACTBOPbI HEIJIEKTPOJIUTOB

1. TIIpaBuno ¢a3 I'ub6ca. Ilonstne "dasza", '"cocraBmsromee BemiecTa", "4ucio
KOMIIOHEHTOB", ""TepMOJIMHAMUYECKHE CTENIEHU CBOOOIbI".

2. YcnoBue TEpMOAMHAMUYECKOTO PaBHOBECHUS MEXAY (a3amu.

3. BweiBox, aHanmu3 u HHTETpHpOBaHue ypaBHeHUs Kiraysuyca-Kianeiipona.

4. JluarpaMMbl COCTOSIHUSI OJIHOKOMITOHEHTHBIX cucTeM. VX pa3bop ¢ momoribio mpaBuiia
¢a3 I'nb6ca.

5. HneanbHble M HeuaealdbHbIE pacTBOPHL. 3aKoH Pays.
[TpenenbHO pa3daBiieHHBIE, aTepMabHbIE, PETYIISIPHBIE PACTBOPHI.
[TaprimansHble MOJIbHBIE BETHUUHBL. Y paBHeHus [ m60ca-/rorema.
XUMHYEeCKUH MOTEeHIall KOMIIOHEHTa B UACAbHOM U HEU/I€aJIbHOM pacTBOpax.
Boruncnenus akTHBHOCTH PaCTBOPUTEIIS IO MOHMKEHUIO JBJICHUSI I1apa HaJl paCTBOPOM

10. BrluncieHne akTHBHOCTH PACTBOPUTENS MO TMOHMKCHUIO TEMIIEPATyphl 3aMep3aHwsI
pacTBopa.

11. BeluncieHne akTUBHOCTH PaCTBOPUTEINSI 10 OCMOTHYECKOMY JJaBJICHHUIO pacTBOPA.

12. KonnuratuBHbIE CBOMCTBA PACTBOPOB U UX MPAKTUYECKOE UCIIOIb30BaHHE.

©CoNe®
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13. PacTBOpHUMOCTB ra30B B JKUJIKOCTH. 3aBUCUMOCTh PACTBOPUMOCTH OT TEMIIEPATYPHI.

14. PacTBOpMMOCTb Ta30B B JKHUJIKOCTH. 3aBHUCHUMOCTh PAcCTBOPUMOCTH OT JaBJICHUA U
n00aBKH 3JeKTposuTa. YpaBHeHne CedeHoBa.

15. Heorpann4yeHHO pacTBOpPUMBIE APYr B APYre XUAKOCTU. BpluncieHue naBieHUS U
cocTaBa mapa HaJl uIeaTbHbIMU pacTBopaMu. [lepBriit 3akoH ['n66ca-KonoBanona.

16. uarpammbl "oOmiee maBieHHe-cocTaB", 'Temmeparypa KuIleHHs - cocrtaB','cocraB
pacTBopa -cocTaB napa" sl uAcaIbHbIX PaCTBOPOB.

17. dazoBas nuarpamma paBHOBECHs KHUJIKOCTh — nap. [IpaBuio peruara.

18. Bunusl neperoHku: MHTErpasbHas, quddepeHnuanbHas, GpakiuuoHHast, peKTU(DUKALIHS.

19. AseotponHble pacTBOpbl. JlnarpaMMmbl paBHOBECHUS >KMJIKOCTh — Map JUIS a3€0TPOIMHBIX
pacTBOpoB. PexkTu(ukaius a3eoTponHbIX PaCTBOPOB.

20. OrpanuyeHHas B3aMMHAas pPacTBOPUMOCTh >KHMIKOCTeHl. BnusHue TtemmepaTypsl Ha
pacTBOPUMOCTb.

21. JlaBieHue M COCTaB HACBHIIICHHOTO Mapa B CHCTEMax C OrPaHUYCHHON B3aUMHOM
pactBopuMocCThiO. Jlnarpammel "oOmiee naBieHue coctaB', "TemriepaTypa KUIIEHHUS - COCTaB',
"'cocTaB pacTBOpa — cocTaB mapa" ISl CUCTEM C OrpPaHUYEHHOW B3aUMHOW PaCTBOPUMOCTBHIO
JKUJIKOCTEMN.

22. JlaBiieHue W COCTaB Mapa HaJl CMEChIO0 B3aUMHO-HEPACTBOPUMBIX *kuakocTell. [leperonka
C BOJSIHBIM ITapOM.

23. PacTBOpHMMOCTH TBEPJIBIX BELIECTB B XKHUAKOCTU. MaeanbHas pacTBOPUMOCTb. Y paBHEHUE
[penepa.

24. JluarpaMMbl ITUIABKOCTH JBYXKOMITIOHEHTHBIX CHUCTEM C TIOJHOW PacTBOPHUMOCTBHIO B
KHUJIKOM H TTOJTHOW HEPaCTBOPUMOCTBIO B TBEPIOM COCTOSTHUH. KpHBBIE OXJIaXKICHHS.

25. JluarpaMMbl ITUIABKOCTU JBYXKOMIIOHEHTHBIX CHUCTEM C TOJHOW PacTBOPUMOCTHIO B
JKUJKOM H TBEPJIOM COCTOSIHWH. BHIIbI TBEpABIX PACTBOPOB.

26. JluarpamMMbl COCTOSTHUSI JABYXKOMIIOHEHTHBIX CHUCTEM C IIOJHOH PacTBOPHUMOCTHIO B
KHUJIKOM M OTPAaHUYCHHOW PAaCTBOPUMOCTHIO B TBEPIOM COCTOSIHMU. KpHBBIe OXJIaKICHUS.

27. JluarpamMMbl TJIaBKOCTH JIByXKOMIIOHEHTHBIX CHCTEM, OOpa3yrolIMX XUMHUYECKUE
COEIMHEHUS, IIIaBALIMecs 0e3 pa3IoKEeHHs U C PA3JI0KEHUEM.

28. JluarpaMMbl COCTOSHUSI TPOWHBIX IKHUJKUX CHCTEM C OrpPaHHMYEHHOW B3aWMHOM
PacTBOPUMOCTHIO

29. Pacnpenenenne pacTBOPEHHOTO BEHIECTBA MEXAY JABYMS OKUAKUMH  (a3amu.
OKCTparupoBaHHe.

30. JlmarpaMMbl MJIaBKOCTH TPEXKOMIOHEHTHBIX CHCTEM.

Tema 4 - DIeKTPOXUMHUYECKHE CHCTEMBbI

31. KomnuraTuBHbIE CBOMCTBA PaCTBOPOB AJIEKTPOIUTOB. VI30TOHMUECKUI 1 OCMOTHUYECKHI
KO3 HULIIEHT.

32. CrpoeHue pacTBOPOB CHIIBHBIX 3JIEKTPOJUTOB. OCHOBBI 3JEKTPOCTATHUECKON TEOpHU
PacTBOPOB CHIIBHBIX JIEKTPOUTOB [[ebas m XIoKKeIsl.

33. VYpaBHeHue A pacuera CpeAHUX HOHHBIX Kodddummentos akrunoctu (I, 1l u Il
npuOmkeHus Teopun Jledast u X1okkens).

34. PaBHOBecue B pacTBOpax OdJIEKTPOJIUTOB. TepMOAMHAMUYECKHE M NPAKTUYECKHE
KOHCTaHTHl HOHHBIX PAaBHOBECHUH.

35. DnexTpoXMMHYECKHUH MOTeHlHan. BO3HMKHOBEHHE CKauyka MOTEHIHala U JABOWHOIO
AIIEKTPUYECKOTO CJI0S Ha TPaHUIIE pa3jiesia MeTallll — pacTBOP JIEKTPOJIUTA.

36. BopmopoaHas mikana 3J1€KTPOIHBIX TOTEHIINAIOB.

37. VYpaBuenme HepHcta st paBHOBECHOTO MMOTeHITHMAA. CTaHIAPTHBINA SJICKTPOIHBIN
MOTEHLUA.

38. DOnexrpomasr | poma. Ilpumepsl. DJeKTpoaHBIE peakmuHu. PacdeT paBHOBECHBIX
MIOTEHIIHAJIOB.
39. DOnexrpoxsr Il poma. Ilpumepbl. DieKTpojaHbIE peaknuu. Pacder paBHOBECHBIX
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MOTEHIINAJIOB.

40. OKHCIUTENHbHO-BOCCTAHOBUTEIbHBIE 3EKTPOAbl. [lpuMepsl. DIeKTpoaHbIE peaKUuu.
Pacuer paBHOBECHBIX MOTCHIIHAJIOB.

41. HVonooOMmeHHBIE 31eKTPOoibl. CTEKIISTHHBIN JIEKTPO/I.

42. KoHueHTpanHoHHbIE rajibBaHUUecKue 31eMeHThl. Pacuetr 3/1C

43. Xwumudeckue raibBaHudeckue deMeHThl. Pacuer DJIC.

44. TanpBaHWYECKHE OJIEMEHTHI C TIEpeHOCOM U 0e3 mepeHoca. lcmonbs3oBanue
raJIbBAHMYECKUX D3JIEMEHTOB 0Oe€3 IepeHoca Ajisi AKCIEPUMEHTaJIbHOTO ONpeAeNieHUs] CPeaHUX
MOHHBIX aKTUBHOCTEM.

45. Hcnonp3oBaHWE CTAaHIAPTHBIX IOTEHIMAIOB [UIsl  OMNpEJCNICHUs  HampaBICHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.

46. Hcnonp3oBaHWE CTAaHIAPTHBIX IOTEHIMAIOB JUIsl  ONpENCNICHUs  HampaBICHUS
ANEKTPOXUMUYECKUX PEAKLIUM.

47.  OmpenereHre TEPMOAMHAMUYECKUX TapaMeTpoB xumuueckux peakmmii (AH, AS, AG),
UAYIINX B TAIbBAHUYCCKOM DJIEMEHTE.

48. OpHOpa30BBIC XMMUYECKUE UICTOYHUKH TOKA.

49. MHoropazoBble XUMUYECKHE HCTOYHUKH TOKA (AKKYMYJISTOPBI).

50. VYnenpHas, MONEKyNIspHAs W SKBUBAJICHTHAs MPOBOAUMOCTH. CBS3b 3IIEKTPUYECKOMN
MIPOBOAMMOCTH C ITOABMKHOCTSIMU HOHOB.

51. 3aBUCHMOCTbH INIEKTPUUYECKON MPOBOJUMOCTU OT TEMIEPATYPHI, MPUPOBI IEKTPOIUTA U
pacTBOPUTEIIA.

52. 3aBHCHMOCTbH YIEIBbHON SIEKTPOIPOBOJHOCTH OT KOHIEHTpAUMU s cinaboro u
CHUJIBHOTO JIEKTPOJIUTOB.

53. 3aBHCHUMOCTb  JKBHUBAJCHTHOW  MHPOBOAMMOCTH  CHJBHBIX  DJIGKTPOJIUTOB  OT
KoHIeHTpanuu. OcHoBHBIE nojoxkeHus Teopun Jlebdas-Xrokkensi-Ounzarepa.

54. IIpakTHueckoe UCIOIb30BaHHE U3MEPEHUN NIEKTPHUUECKON TPOBOAUMOCTH.

55.  Ywcna nepeHoca, UX MCHOIB30BAaHUE ISl ONIPEIEICHUS JIEKTPUUECKON MPOBOAUMOCTH
OTJICTbHBIX HOHOB.

Tema 5 - XumMnyeckass KHHETHKA U KaTaJIN3

56. CkopocTb peakuuu J[Uii TOMOT€HHOW M TeTeporeHHod peakiuu. Kunermueckoe
ypaBHEHHE. MONEKYyIsIpHOCTh W TOPSAJOK TOMOTeHHOW peakiuu. CraguitHoe
IIPOTEKAHNE PEAKIIUH.

57. Kunernueckas kpuBas. MeTobpl Onpe/iesieHus MOPsIKa PEAKIIH.

58. Peakumum 1, 2 u 3 mnopsaka. BelpakeHue JUIsi KOHCTaHTbl CKOPOCTH U IEpuoja
MOJIyTIpEBpAaILEHUSI.

59.  CnoxHble peakluu: IByXCTOPOHHHE (0OpaTHUMBbIE) U MapauieIbHbIE.

60. CnoXHbIE peaKIiy: MOCIeI0BATEIbHBIE U CONMPSIKEHHBIE.

61. Mertoa KBa3UCTAIMOHAPHBIX KOHLEHTpAIMA. MeXxaHn3M MOHOMOJIEKYISPHBIX pPeaKIHii.

62. 3aBHCHMOCTH CKOPOCTH TOMOTE€HHOW XWMHYECKOW pEaKIuud OT TeMIepaTyphl.
VYpaBHeHue AppeHuyca.

63. Craguu rereporeHHoro npomecca. Jnddys3us B razax, >KUAKOCTIX W TBEPABIX Tenax. |
u 2 3akoHbl Duka.

64. BrnusHEe TemrepaTypsl Ha TeTEpOTSHHBIH MpoIecce.

65. BnusHue nepememuBaHuUs Ha PeXXUM I'eTepOreHHOro mpoliecca.

66. Teopus akTuBHBIX coymapeHnid. OCHOBHBIE JONYIICHHSA. BbIpaxkeHune s
NPEIPKCIIOHEHIIMAIBHOTO MHOYKUTENS B ypaBHEHUH Appenunyca. Ctepudeckuii hakrop.

67. IloHATHE aKTHBHPOBAHHOTO KOMIUIEKCA. BrIpaskeHHEe KOHCTaHTBHI CKOPOCTH IO METOY
NIEPEXOTHOTO COCTOSIHUS.

68. ComnocraBiieHue ypaBHCHHH TEOPUH aKTUBHBIX COYIApPEHUH M TEOPUHU MEPEXOIHOTO
cocrosanus. Henocratku teopuil.
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69. BnusHue pacTBOpuUTENss Ha CKOpPOCTh peakiuii B  pactBopax. [omo- wu
reTepoIMTUYECKUE PEAKLIUU.

70. TereponuTuueckue peakuuud. BnusHMe WOHHOW CHJIBI pacTBOpa U 3apsoB
pearupyouux 4acTul] Ha CKOPOCTh MpolLecca.

71.  TlepBUYHBIN U BTOPUYHBIN COJEBBIE () (HEKTHI.

72.  OcoOEHHOCTH IEMHBIX peakinii. Bo3HMKHOBEHHE, pa3BUTHE U OOPHIB 1eTel. TermoBoi
Y LIEMHON MEXaHU3Mbl BOCIIJIAMEHEHMS.

73.  OcobeHHOCTH NPOTEKaHUs (POTOXMMUYECKHX peakiuil. BrlpaskeHue A1 KOHCTAHTHI
CKOpocTH POTOXUMHUYECKON peakuuu. [IpruMepsl GOTOXUMHUECKUX PEaKLIUH.

74. OOmume cBOWCTBa Karaau3aTOpoB. ['OMOTEHHBIM W IeTEpOreHHBINM Kartanus. BrusHwue
KaTaJIu3aTOPOB Ha IMPEASKCIIOHEHIMAIbHBIM MHOXXHUTEIb M 3HEPIUI0 AKTHBALMM B YpaBHEHUH
AppeHnnyca.

75. T'omorenHslii kaTanu3. KucI0THO-OCHOBHOM KaTanus.

76. AncopOumsi w rereporeHHbI karanu3. M3orepma m m3obapa amcopOuuu. Craaum
FeTEepOreHHOro KaTajln3a U BIMSHUE TeMIEpaTypbl. T€opuu reTeporeHHOro Karaiusa.

77. Kunernka (epMEHTAaTUBHBIX peaklMi, KaTaau3 M KUHETHKAa peakuuid ¢
UMMOOHMIIN30BaHHBIMH (hepMEHTaMU

Tema 6 — MeToabl HM3y4YeHHMsI CTPOEHHS] MOJIEKYJ, OCHOBAaHHbIE Ha 3JIEKTPUYECKHX

cBOlicTBaX

78. .Ilonspuszanus NOJSPHBIX M HEHOJSPHBIX MOJIEKYJ B IOCTOSSHHOM U IIEPEMEHHOM

ANEKTPUYECKUX MOSIX. Pedpakiius.

79. VYpasuenus Jle6as, Knayzuyca Mocortu u Jlopenu-Jlopenrua.

80. Ompenenenne TUMOILHOIO MOMEHTA U MOJIIPU3EMOCTH MOJIEKYJI.

81. Hcnonp30BaHHE IEKTPUUECKHX CBOWCTB MOJIEKYII JUIsl ONIPEIEIEHUS] MOJIEKYI U

cocTaBa pacTBOpa.

Tema 7 — OnTu4eckue MeToAbl H3yYEeHHUS CTPOCHUS BelleCTBA

82. OOmias xapakTepuCTHKa MOJIEKYJISIPHBIX CIIEKTPOB.

83. BpamarensHble cnekTpbl. OrmnpeneneHue MOMEHTa HMHEPIUMM M PaBHOBECHOTO
MEXbSJIEPHOIO PACCTOSHUS JJIsl JBYXBAJCHTHBIX U JMHEMHBIX MHOTOATOMHBIX MOJIEKYN W3
CHEKTPAJIbHBIX JAHHBIX.

84. DHeprusi KoneOATENBHOTO JBMKCHUS JBYXaTOMHOH MOJEKYJIBl B NPHOIMKCHUN
rapMOHHYECKOI0 ¥ aHTAPMOHUYECKOTO OCLUILIATOPA.

85. OnpeneneHre COOCTBEHHOW 4YacTOTBl M KOO(PQHIMEHTa aHTapPMOHUYHOCTH W3
K0JIeOATEIbHOTO CIIEKTPA MOTJIOMICHHS.

86. OmnpezneneHre YHEPTUHN CBSI3U U3 KOJIEOATEIFHOTO CIIEKTPa IOTIIOIICHHUSI.

87. Yucno u TUIBI HOPMAJBHBIX KOJEOAaHMI MHOTOAaTOMHBIX MOJIEKYJ. XapaKTepUCTUYECKHE
YacTOTBHI.

88. BpamarenbHo-KonebaTeNnbHble CHEKTPhl MOMIOMEHHUS JBYXaTOMHBIX Mojekyn P-, R- u
Q-BeTBH, UX MPOUCXOXKIICHHE.

89. DnexTpoHHO-KOJNE0aTENbHO-BpalIaTenbHble crekTpbl. [Tpuniun dpanka-Konnona.

90. OnpeneneHre SHEPTUU UCCOIMANMN M3 SJIEKTPOHHO-KOJEOaTEIFHO-BPAaTeIbHBIX
CIIEKTPOB.

91. CrekTpbl KOMOMHAIIMOHHOTO paccesiHusl, cornoctapienne nx ¢ MK-crmexrpamu.

3.3. TeMbl KOHTPOJIBLHBIX PadOT

3.3.1 KonTpoJsbHasi paéoTa mo TepMOANHAMHUKH:

Jns xumudeckoii peakin @A + bB = ¢C + dD, nporekaromieii npu temneparype T u
napieHun P, ompenenuTh cocTaB  paBHOBECHOW cMecH  (BBIXOJ HPOAYKTOB) U
MIPOAHATM3UPOBATh BIHMSIHAE TEMITEPATyPHI M TABJICHUS Ha BBIXOJT IIPOIYKTOB.

3.3.2 KoHTpoibHasg padoTra MmO ONTHYECKHMM MeTOAaM M3yYeHHsl CTPOEHMsA
BelllecTBAa:

e lcnonp3ys 3Ha4eHHs BOJIHOBBIX YHCEN JIBYX COCEAHHMX INHMKOB BO BpAIIaTEIbHOM
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CHEKTpe TOTJIOMICHUSI JIBYXaTOMHOW MOJIEKYNBI, OINPEACIUTh MEXbsIEPHOE
paccTosiHue.

e llcnonb3ys BOJHOBBIE YKCIIa HAOIIOAAEMbIX TMKOB (OCHOBHOW TOH, IIEPBBIN U BTOPOU
00epTOHBI) B KOJIEOATEIILHOM CIEKTpe JIBYXaTOMHOM MOJIEKYJbl, ONpPEIEIUTh
COOCTBEHHYIO  4acTOTy KojeOaHM aTOMOB B  MoJjekyne, Koddduuument
QHrapMOHMYHOCTHU U SHEPTUI0 AUCCOLUALMHY MOJIEKYJIBI.

3.3.3 KonTpoJsbHasi padoTa 110 KHHETHKH:

Vcnonb3ys JAaHHBIE 10 TEKyLIEH KOHIETpalUUd MCXOAHBIX BEIIECTB XMMHUYECKOH

peakuuu, pacCcuuTaTb KOHCTAaHTY CKOPOCTH JAHHOM peakluu, NEepHoJ] MOJIyNpPEeBpaIleHUus U
KOHIIEHTPALIMIO MCXOJHOTO BEILECTBA B KOHKPETHBIH MOMEHT BPEMEHHU.

4. MeTtoanyeckue MaTepHaJbl JJIsi OmpeejeHUs] NMPOUEAYP OIEeHUBAHUS 3HAHMIA,
yMeHHii, HaBBIKOB H (WJH) ONBITA [eSTeJIbHOCTH, XAPAKTEPU3YIOIIHUX ITAMNbI
(popMupoBanus KoMNeTeHIIH.

[IpomexyrouHass arTecTamysl IO JUCIUIUIMHE TPOBOAHWTCS B COOTBETCTBHH C
tpeboBanusimu CTII

CTO CIIoI'TU(TVY) 016-2014. KC YKB/I. ITopsimok nmpoBeneHUs 3a4€TOB U YK3aMECHOB.
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