MMHUCTEPCTBO HAVKH 1 BBICIIIET'O OFPA30BAHM S POCCUMCKOM ®EJEPALINN

DenepajibHOE IOCYIaPCTBEHHOE ABTOHOMHOE
oOpa3oBaTe/ibHOE YUpexIAeHne BbICIIEero 00pa3oBaHus
«HauunoHaJbHbIN Hccaea0BaTeNbCKUT HUKeropoackuii rocy1apcrBeHHbII
yausepcuter uM. H.U. JlobaueBckoro»

Xumnyeckuil GakyJabTeT

YTBEPXIEHO
peuenreM yuyenoro copera HHI'Y

IPOTOKOJ OT
« 16 » wmiona  2021r.Ne 8

PaGouasi nporpaMmMa JUCHMILIAHBI
OUSNYECKAA XUMUA

YpoBeHb BhICIIETO 00pa3oBaHUs

Cneuunajaurer

HaHpaBHCHI/IC IIOATOTOBKH / CIICHIUAJIbHOCTD

04.05.01 — dyngamMeHTAIbHAS M NPUKJIATHASL XUMUS

HamnpasneHHOCTh 00pa30BaTEIbLHON MPOrpaMMBbI

Oprannyeckasi Xumusi

dopma 00yueHus

Ouynasn

Hwxuuit HoBropon
2021 rog



JIMcT akTyasm3anuu

Buzuposanue PII/] niis1 ucno/iHeHUs1 B 04epeTHOM Y4eOHOM Toay

IIpencenarens MK
4 wons 2021r.

PaGouas mporpamma nepecMoTpeHa, 00CykIeHa 1 oo0peHa Jurs ucronHeHns B 2021-2022 yge6HOM rogy Ha
3acenaHny Kadeapsl hU3NIECKON XUMHUH.

IIporokom oT 2021t No__

3aB. kadenpoit

Buzuposanue PIIJI qJ1s1 MCIIOJIHEHHMS B OYepPeAHOM Y4eOHOM roay

IIpencenatens MK
20 T

Pabouas mporpamma niepecMoTpena, 00Cyx/eHa 1 0JJ00peHa s
ucnoynHenus B 20 -20 v4eOHOM ronv Ha 3acenaHuu KabeIpsl

IIporokom o 20 r. Ne
3aB. kadenpoit

BuzupoBanue PIIJ] 1151 MCIIOJIHEHUS B 0UEPETHOM Y4eOHOM roay

Ipencenarens MK
20 r.

Pabouas mporpamma nepecMoTpeHa, 00Cyx/ieHa u 0JJ00peHa Juist
ucnoyHenus B 20 -20  vyeOGHOM roav Ha 3acenaHuy Kadenansl

IIporokom o 20 1. Ne
3aB. kadenpoii

Buzuposanue PII/] 1uis1 ucnosiHeHHsI B 04epeTHOM Y4eOHOM roay

Ipencenarens MK
20 T.

Paboyvas mporpamma nepecMoTpeHa, 00CyKIeHa U 0I00peHa s
ucnoyiHenus B 20 -20 v4eOHOM IOV Ha 3acenaHuy Kadbenansl

IIporoxkomor 20 1. Ne
3aB. xadenpoit



1. Mecto n neau gucuuminHbl B ctpykrype OINIOIT

JucuurmuHa «@Pu3nueckass XUMHUsS» OTHOCHTCS K 0Oa3oBoii yact bmoka 1 OIIOIT 1o
Hanpasienuio moarotroBku 04.05.01 — dynpamenranbHas u npukinagHas xumus (b1.0.03.05),
SIBIIIETCSL 00s3aTeIBHON AT OCBOCHHUS CTYACHTaMHU OYHOW (HOpMBI OOy4YeHHS] Ha BTOPOM TOIY
00y4eHus B 4 CEMECTPE U Ha TPEThEM TOJly OOyUEHHUsSI B 5 ceMecTpe, COOTBETCTBEHHO.

st ocBOeHUs AUCHMILIUHBI «Du3nueckas XUMHs» OOy4YalOUIUecs] HCIONB3YIOT 3HAHUS,
YMEHUS U BHUABl JCITCIBHOCTH, CQHOPMHUPOBAHHBIE B TMPOIECCE M3YUYCHUS JUCIUTIINH
«Heopranuueckass xumusi», «Marematukay, «Pusuka», «AHanuTHUYeCKas XUMUs». JucuurivHa
«Duznueckass XUMUs» SBJISICTCS 0a30BOM JJIs1 TIOCTEAYIOIMIETO N3YYEHUS AUCITUIUIHH «XUMUYECKast
TEXHOJIOTHS», «BBICOKOMOJIEKYIsIpHBIE coeauHeHus», «KoouaHas Xumus», a Takxke Ui
MOATOTOBKH K UTOTOBOM rOCYJJaPCTBEHHOM aTTECTAINH.

I_[e.lm M 32244 OCBOCHUS JUCHMILIMHBI «Du3ndecKkas XUMMA»

Ouznyeckass XUMHS U3y4aeT B3aUMOCBSI3M M  B3aMMO3aBUCUMOCTH (U3NYECKUX U
XUMUYECKUX siBIeHUU (mporeccoB). Ha ux ocHoBe QopMynupyroTcs oOIIne 3aKOHOMEPHOCTH
XUMHYECKHUX MPEeBPALICHUH, MO3BOJSIONINE MPEICKa3aTh BO3MOXKHBIE HAMPABICHHUS PEAKIUH H
KOHEYHBIN pe3ylbTaT XMMHUECKOTO B3aUMOAECUCTBHUS.

Baxwneitmas 3amadya  ¢Gu3MyecKO XHMHHM — UCCIENOBaHHE U pacyeT MapaMeTpoB,
ONPEAEIAIOIINX HANPaBIEHNE XUMHUUECKHUX IIPOLIECCOB U UX CKOPOCTh B 3aBUCHMOCTH OT YCJIOBUIA:
TEeMIIepaTypbl, JAaBJ€HUs, KOHLEHTpauuu. OnpeaenuTb, MOHAET 1M XUMHUYECKas peakius,
paccunTaTh €€ CKOPOCTh U BBIXOJ IPOJYKTOB — IVIaBHASI 3ajjaua XMMHUKa-UCCIIEIOBATENS U XUMUKa-
TEXHOJIOra.

Llenpto oOydeHUs (U3NYECKOH XHMHUHU SIBISIETCS H3YYEHHE 3aKOHOB, OIMCBHIBAIOLINX
IIPOTEKaHNE XUMHUYECKUX MPOLIECCOB, O3HAKOMIIEHUE C METO/IaMU U allapaTypoll, UCIOJIb3YEMBIX B
(U3MKO-XMMHUYECKUX MCCIEIOBAaHUAX, a TakXke C MEeTOJaMHU MaTeMaTHuecKol o00paboTku
pE3yJIbTaTOB DKCIIEPUMEHTAIBHBIX U3MEPEHUIA.

VY4eOHble 3a/1a4 Kypca HanpaBJieHbl HA OCBOEHUE CTY/IEHTAMU:

* TEOPETHUYECKUX M HKCIEPUMEHTAIbHBIX METOJIOB UCCIE0BaHMsl (PaKTOPOB, OMPEEIISIOIINX
HaIpaBJIeHUE XUMHUYECKUX MPOIECCOB U UX CKOPOCTb B 3aBUCUMOCTU OT YCJIOBHM: TeMIeEpaTyphl,
JIaBJICHUS, KOHIIEHTPALMM PEearupyrolX BEIIeCTB U APYruX (aKkTOpPOB, a TAKXKE OINpelesieHue
BBIXO0/1a TPOJIYKTOB PEAKIUY;

* METOJIOB U ammnapaTypbl, IPUMEHSIEMbIX B (PU3NKO-XUMHUUECKUX HCCIIEIOBAHUAX (KBAaHTOBO-
MEXaHUYEeCKHE, CTaTUCTUYECKHE, TEPMOJMHAMUYECKHE METOJbl), a Takke (PU3UKO-XMUMHUYECKUX
METOJI0B aHAJIN3A;

* METOJOB MaTeMaTH4eCKOW 0O0pabOTKM AKCHEPUMEHTAIbHBIX PpE3yJlbTaTOB  (U3UKO-
XUMHUYECKHX HM3MEpeHU M O(OpMIIEHHS OTYETOB O BBIMOJHEHHOH Hay4yHO-HCCIIEI0BATEIbCKON
pabore.



2. [lnanupyemble pe3yJjbTaThl 00yUeHHS MO TUCHUILINHE, COOTHECEHHBIE ¢ MJIAHUPYEMbIMH
pe3yJbTaTaMM 0CBOEHHsI 00Pa30BaTeJbHOM MPOrpaMMbl (KOMIIETEHUMSIMHM BbIITYCKHUKOB)

IInanupyemsle pe3yJbTaThl 00y4eHHs MO

dopmMupyemblie AMCUUIIMHE (MOAYJII0), B COOTBETCTBUMU C
KOMIleTeHIuM (KOJ, HHIUKATOPOM NOCTHKEHUS] KOMIIEeTEeHIIUH
HanmenoBanme
coJiep>KaHue Nuauxarop
KOMIICTCHITHH ) JMOCTHKEHM S oneHoHOTO
% Pe3yabTarnl 00yyeHus cpeacrsa
KOMIIeTEeHI[UH -
10 AUCHUIIHHE
(kox, conepkanue
WHIUKATOPA)
OIIK-1.1. 31: 3Hamb OCHOBHBIE
Cucrematusupyer U | ypaBHEHUA M  3aKOHBI
aHAIIU3UPYET XUMHUYECKON
pe3yNbTaThl XUMHUYECKHUX | TEPMOAMHAMUKHI u
AKCIIEPUMEHTOB, XUMUYECKON KHUHETUKH,
HaOJIIOIEHUH, TEOPETUUYECKOM
U3MEPEHHM, a TaKXe | AJEKTPOXUMHUHU; YCIOBUS
pe3ynbTaThl  PacyeToB | MPOTEKaHUs u
CBOMCTB  BEIECTB M | YCTAHOBJICHUS
MaTepuasoB paBHOBECUS
XAMHYECKUX PEAKUUNA U
OIIK-1.2. MIPOIIECCOB;
[Ipennaraer 0COOEHHOCTH
UHTEPIPETALIIO MOBEJICHUSI  PACTBOPOB
pe3yIbTaTOB 3JIEKTPOJIUTOB "
COOCTBEHHBIX HEAJIEKTPOJIUTOB.
OIIK-1 JKCIIEPUMEHTOB u
Crnocoben pacdeTHo- VI: Ymemsn
aHAIM3UPOBATh, TEOPETHYECKUX PAbOT C | MOJIB30BATHCS
WHTEPIPETUPOBATH U HCIIOJIb30BaHUEM OCHOBHBIMM ~ METOJIaMH DOC
000011aTh pe3ybTaThl | TEOPETUUYECKHUX  OCHOB | XUMHUYECKOMN «Duznueckas
HKCIIEPUMEHTANIBHBIX U | TPAAUIIMOHHBIX U HOBBIX | TEPMOJAUHAMHUKHU TUIS XUMHUSI»
pacYETHO-TEOPETHUECKUX | pa3AesioB XUMHUHU pacyeta
paboT XUMUYECKOM TEPMOIMHAMUYECKUX
HaIlpaBJIEHHOCTH OIIK-1.3. (GyHKIMI  BelIECTB U
dopmynupyet MPOLIECCOB npu
3aKJTIOYEHUST W BBIBOJBI | PA3IMYHBIX  YCJIOBHSX;
Mo pe3yibTaTaM aHalli3a | OLEHUBATH
JUTEPATYPHBIX JAHHBIX, | HAPABIEHHOCTh
COOCTBEHHBIX MPOTEKAHUS
OKCIIEPUMEHTAIBHBIX U | XUMHUYECKUX MTPOIIECCOB;
pacyeTHo- MPOBOJIUTH
TEOPETHYECKUX  pabOT | KHHETUYECKUA  aHAJINU3
XUMHUYECKOMN XUMUYECKUX  PEeaKIIHii;
HaIpaBJIECHHOCTH MoJTy4aTh
3aKOHOMEPHOCTHU
W3MEHEHUS ¢buzuko-
XUMUYECKUX  CBOWCTB
BELIECTB M IIPOIECCOB
oT pa3IMYHBIX
(haxkTOpOB.




BI: Braoemu
TEPMHUHOJIOTUEH
(dbyHIaMEHTATBHBIX
pasnenoB  (U3HUYECKOM
XHMUH; HaBBIKAMU
(U3NKO-XUMHYECKOTO
ONMCAHWsI  TIOBEICHHS
CUCTEMBI npu
pa3IMYHBIX  YCIIOBHSX;
MaTeMaTHYECKUM
anmapaToM XUMHYECKOM
TEPMOIUHAMUKHU u
XUMHYECKON KHHETHKH.

OIIK-2.1.

Paboraer ¢
XUMHUYECKUMH
BEILECTBAMH C
coOII0ICHUEM HOPM
TEXHUKH 0€30MMacHOCTH

31: 3namso
TEOPETUYCCKHE OCHOBBI
XUMHYECKOTO
IKCIIEPUMEHTA u
(DUBHKO-XMMHYECKHIX
METOJ/IOB HCCJICIOBAHUS
XUMHYCCKHX BEIICCTB H

OIIK-2.2. peaKIuu.
Ucnons3yer Vi: Ymemo
CYLIECTBYIOIINE U IUIaHUPOBATh
pa3palaTbIBacT HOBBIE HI0CJIEI0BATENbHOCTh
OIIK-2 METO/JMKH ITOJy4YECHHUS U | NIEUCTBUM B XoJie
CnocoOeH NpoBOANUTh | XapaKTepu3aluu XUMHYECKOT0
XUMHUYECKHH BEIIIECTB U MAaTEpUAJIOB | SKCIIEPUMEHTA;
JKCIIEPUMEHT C JUISL peleHns 3a/1a4 MIPOBOJIUTH ¢uzuKo- dOC
co0uTr0IeHHEM npodeccruoHaIbHON XUMHUYECKHH aHalmu3 M| «Puznyeckas
COBPEMEHHOTO JIeSITEIIbBHOCTH MaTeMaTHYECKYIO XUMUSD»
o0opynoBaHusi, cobaroaas 00paboTKy MOJyYEHHBIX
HOPMBbI TEXHUKHU OIIK-2.3. JTAaHHBIX; IrpaMOTHO
0e30macHOCTH [TpoBouT NpPEeICTaBIATh
UCCJIEIOBaHMSI  CBOICTB | JOCTUTHYTbHIE
BEIIIECTB M MAaTEPUANIOB C | pe3yabTaTbl B BHJIE
HCII0JIb30BaHNEM OTYETOB.
COBPEMEHHOT0 Hay4yHOro | Bl: Brademv HaBbIKaMu
000pyI0BaHUS MIPOBEACHUS
XUMHAYECKOTO
JKCIIEPUMEHTA C IIEJIBIO
MOJYYEeHUSI BAKHEHIIUX
(U3NKO-XUMHYECKUX
BEIMYUH  BEIIECTB H
XUMHUYECKHUX IPOLIECCOB
OIIK-3 OIIK-3.1. 31: 3uname  6Ga30BbIE
Cnoco0eH npruMeHSATh IIpumensier 3aKOHBI buzukwy,
pacueTHO-TEOPETUUECKHUE | TEOPETUUECKUE U | MATEMATHKH 1 CMEKHBIX POC
METO/Ibl /IS U3YHEHU | TOJMYIMIHPUYECKHE ¢ (usmueckold XuUMHEH «PU3IeCKas
CBOMCTB BEILIECTB U MOZEN! TIpH  PELICHHU | IMCLUILIAH ISt HMISD
IPOLIECCOB € UX 3aj1a4 XUMHUYECKOHN | TOHUMAaHUs
y4acTHUEM, UCTIOb3YS HaNpaBICHHOCTH (byHIaMEeHTaIbHBIX
COBPEMEHHOE 3aKOHOMEPHOCTEN




POrpaMMHOE
obecrnieueHue u 6a3bl
JTAHHBIX
npohecCHOHATLHOTO
Ha3HAYCHUS

OIIK-3.2.

Ucnonp3yer
CTaHIapTHOE
POrPaMMHOE
obecnieueHne u
CIeIHAIM3UPOBAHHBIC
0a3pl  JAHHBIX  IIPH
pelieHnn 3a71a4
podhecCHOHATLHOM
JIeITEIbHOCTH

(HDU3UKO-XUMHUYIECKUX
IIPOLIECCOB.

Vi:
HCII0JIb30BATh
MaTeMaTUYECKHUI
anmnapar u
(dbyHIaMeHTaTbHBIC
3aKOHBI  (pU3WKK IS
onpezaeneHuss  (HusmnKo-
XUMHUYECKHIX
XapaKTEPUCTHK BEIIECTB
U (PU3HKO-XUMHUYECKOTO
OMMCAHUA XUMHUYECKUX
peakuuii; pelarsb
KOMIUIEKCHBIE  3ajjauu
(bU3NIECKO XUMHUH.

BI: Braoemso
TEPMHUHOJIOTUEH u
MOHATHUINHBIM
anmnapatoMm (Qu3ndecKou
XUMWH, HaBBIKAMU
KPUTHYECKOTO aHalu3a
3HAHUU 0a30BbIX
pa3nenoB  GuzNUECKOi
XUMUU (XuMu4ecKou
TEPMOJAMHAMHUKH,
XUMHUYECKOH KUHETHKH,
TEOPETUUYECKON
INEKTPOXUMHUH);
MaTeMaTHYeCKUM
anmnapaTrom u
OCHOBHBIMH  3aKOHAaMHU
(GU3MKM TIpH  BBIBOJE
(dyHIIaMeHTaIbHBIX
ypaBHEHUN (U3UIECKOM
XUMUH.

Ymemo

OIIK-4
Crnioco0eH miiaHupoBaTh
pabOThl XUMHUYECKOU
HaIpaBJIEHHOCTH,
o0OpabatbIBaTh U
HUHTEPIPETHPOBATH
MIOJTYYCHHBIC PE3YIIbTAThI
C UCTOJIb30BaHUEM
TEOPETUYCCKUX 3HAHUHN U
NPaKTUYECKUX HABBIKOB
pelieHus
MaTeMaTHYeCKUX U
buznyecKux 3a1a4

OIIK-4.1.

Hcnone3yer  06azoBbIe
3HaHUST B 0OJacTu
MaTeMaTHUKd U (QU3UKU
npu IJTaHUPOBAHUU
pabot XUMHUYECKOUH
HAIpaBJICHHOCTHU

OIIK-4.2.
OO0pabaTbIBaeT JaHHBIE C
HCIIOJIb30BaHNEM
CTaHJapPTHBIX CIIOCOOOB
anmpOKCUMAITAN
YHCIIEHHBIX
XapaKTEPUCTHK

31: 3uwamb OCHOBHEIC
IKCIIEPUMEHTAIILHBIC

METOJBI W TPHUEMBI
orpeneneHuss  (U3MKO-
XUMHYECKHUX BEJIMYHH.
Vi: Ymemsv BpImONHATE
CTaHJIapTHBIE
U3MEpeHUs
XUMHYECKUX
XapaKTePUCTHK BEIIECTB
U TPOIECCOB C UX

¢du3zuKo-

y4acCTHEM.
Bl: Braoemo
IKCIIEPUMEHTATLHBIMH

METOJaMU OMpPEICIICHHSI
(DUBUKO-XMMHYECKHIX

dOC
«Pusnueckasn
XAMU




OIIK-6
Cnoco6eH npecTaBisATh
pe3yIbTATHI
npodeccnoHaTBEHOM
NeSITEJIbHOCTH B YCTHOU U
MMCbMEHHOU popme B
COOTBETCTBUH C HOPMAMHU
Y TIpaBHJIAMH,
NPUHSATHIMU B
poeCCHOHATHPHOM
coo01ecTBe

OIIK-4.3. CBOMCTB BEIIECTB;
WuTepnpetupyer MIPEICTaBICHUS
PE3yNbTaThl XUMUYECKHX | MOJIYyY€HHBIX
Ha0JII0IeHU I C | pe3yJbTaToOB u
UCIIOJIb30BaHUEM METOJIaMU ux
(GU3HYECKUX 3aKOHOB W | MATEMAaTHYECKOM
MIPEACTABICHUI 00paboTKH.

OIIK-6.1.

[Ipencrasmnser

pe3ynbTaThl  pabOThl B

BUJIE oTyeTa o

CTaHmapTHOW Qopme Ha
PYCCKOM sI3bIKE

OIIK-6-2.
[Ipencrasnser
MH(pOpMaLIHIO
XUMHUYECKOTO
COJIEp)KaHUsI C Y4YETOM
TpeOoBaHMU

oubmmorpadugeckoit
KYJIBTYpPbI

OIIK-6.3.

['oToBUT mpe3eHTauuro
no TemMe paboTel U

NpeJICTaBIsieT €€ Ha
PYCCKOM U aHIJIMICKOM
SI3BIKAX

OIIK-6.4.
IIpencrasnser
pe3ynbpTaThl  pabOTHl B
BHJIE Hay4HOU
nyOIuKanuu (Te3ucsl
JOKJIaza, CTaThs, 0030p)
Ha pyccKoM u
AHTJIMICKOM SI3BIKE

31: 3uamb HOpPMBI U
npaBuia  0QOpPMIICHUS
pEe3yJIbTaTOB  HAYYHO-
UCCIIEIOBATENBCKOMN
paboTHI.

Vi: VYmemwv rtpaMoTHO
IPEJICTABIISATH
pe3ynbTaThl pabOTHl B
YCTaHOBJICHHBIX (hopme
U TIOpSAKE

B1: Bradems HaBBIKAMU
pEICTaBICHUS
pe3yabTaToB CBOEM
paboTel B YCTHOW W
MUCbMEHHOM (dopMe TIo
MPUHSTHIM TpaBUIIaM

dOC
«Pusunueckas
XUMU

OKoOHYATEILHOE 3aBCPUICHUC (I)OpMPIpOBaHI/IH KOMHCTCHLII/Iﬁ, ONpeaAyYyCMOTPCHHBIX B paMKax
}IaHHOI\/II JAUCHUIITIMHBL, IPOUCXOOUT IPHU MPOXOKIACHUU ITPOU3BOACTBECHHBIX IMPAKTUK WU BBIITOJTHCHHUA

BKP.

3. CTpPyKTYypa H coiepKaHne TUCIHUITHHBI « Du3ndecKass XUMHUSD

3.1 TpynoeMKOCTh AUCHHILINHBI

ouyHas opma
o0yueHust
OO0mast Tpy10eMKOCTh 123ET
Yacos no yyeOHOMY IIaHY 432




B TOM YHUCJIC

ay/IUTOPHbIE 3aHATUS (KOHTAKTHAS

3a9€T U IK3aMEH

padora):

- 3aHATHA JEeKIIHUOHHOT0 THIIA 128
- 3aHATHS CEMUHAPCKOr0 THNA 64
-3aHATHSA Ja00PATOPHOI0 THUIA 128
-KCUPD 6
caMocCTosiTeIbHAsA padoTa 34
IIpomexyTouHast aTTecTANMS — 79

3.2. CTpyKTYpa AMCUUILIHHBI

B TOM YUCJIC
™
KonrakTHast padora (padora Bo B3aMMOJeiiCTBUM C é 3
npenoaBaTesiem), 4achbl s S
W3 HHAX =
£ 5
e 2 £ 22
= S ® 2 = 2 s 2
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Pazgen 1.
OcCHOBEBI
N 64 18 12 28 58 6
XAMHYECKOH
TEPMOIMHAMUKHU
Paznen 2.
Iloctymatsr
YRatel |90 6 8 - 14 6
CTaTHCTHYCSCKOM
TEPMOIMHAMUKHU
Paznen 3.
PacTBOpHL.
p 54 14 10 24 48 6
da3oBrIe
paBHOBECHSI
Pazgen 4.
XuMmnyeckoe 64 24 10 24 58 6
paBHOBeECHE
Pa3nen 5.
Kuneruka n
KaTaiau3 78 33 12 28 73 5
XHUMHYECKHX
peakuui




Pa3nean 6.
OJIEKTPOXUMMUSI

74 33 12 24 69 5

KonTponb
CaMOCTOSITEIb 6
HOM pabOTHI

IIpomesxyrounas
arrecTanus — 72
3a4er, DK3aMeH

Hroro 432 128 64 132 324 34

Texkymmii KOHTPOJIb YCIEBAEMOCTH pealiu3yeTcss B paMKax JIadOpaTOPHBIX 3aHATHH.
ITpoMexKyTOUHBII KOHTPOJIb OCYLIECTBIIAECTCA NIPU IPOBEACHUM 3a4eTa U KOMILIEKCHOTO IK3aMeHAa
(mpeamnonaraeT BHIIIOJIHEHNE IPAKTUYECKUX 3a4aHUN).

3.3. Conep:xanue pa3ieioB TUCHUTLINHBI
Pa3nea 1. OcHOBBI XUMHY€CKOIl TEPMOAHMHAMUKHI

[Ipenmer u copepxkanue GpU3MIECKON XUMUH.

[Ipeamer u conepkaHre XUMUYECKOW TEPMOIUHAMUKHU.

[TepBoe nauano TepmoguHaMuku. Tepmoxumusi. 3akoH ['ecca U clieICTBUS U3 HETO.

Meroabl pacuera SHTAIBIUN XUMUYECKUX peakiuil. CTaHIapTHbIE COCTOSIHUS U CTaH/IapTHBIE

YCIIOBHSL.

3aBUCUMOCTb YHTAJIBIINH PEAKIIUU OT TEMIIEPATYypPHI.

TennmoemkocTs. Kitaccuueckne 1 KBaHTOBBIE TEOPUU TEINTIOEMKOCTEM.

Bropoe nauano tepmoamHamuku. CaMONpPOU3BOJIBHBIE U HECAMONPOU3BOJIBHBIE IPOILIECCHI.

PaBHoBecue. DHTponus. PacueT sSHTpONMU paBHOBECHBIX MPOLIECCOB U CUCTEM.

8. @yukuus [ubb6ca, ¢ynkmus [enpmronbua. TepmonuHamMudeckue TMOTEHIMANBI U
¢byHaMeHTabHbIE YpaBHeHUs ['n60ca.

9. Xwumudeckuii MOTEHIIMAT UICATHHOTO ra3a. MeTo1 TepMOAMHAMUYECKOM IETYYECTH.

10. VYpaBHEHUS COCTOSHUS peabHBIX Ta30B.

NS

No o

Paznes 2. IlocTynaThsl CTAaTHCTHYECKOMH TEPMOAMHAMHUKH

Cratuctudeckue cyMmbl o coctossHusAM. PazoBoe ['-npoctpancTBo 1 ancam6au ['ub6ca.
TepmoauHaMHUYECKH TOAXOX K OIIPENEIICHUIO SHTPOIIUH.

CraTtucTudeckre aHaJoru TEPMOJIMHAMUYECKUX (YHKIUH.

Pacuer KOHCTaHTBI ypaBHEHHSI Ia30BbIX PEAKIUN IO CTATUCTUYECKUM CyMMaM.

el NS s

Paspnen 3. PacTBopsbl. ®a30BbIe pABHOBECUS

TepmonnHaMuyeckas KjiaccuUKaus pacTBOPOB.

[TapumanbHble MOJIbHBIE BETUUMHBL. Y paBHeHus [ n60ca-/{rorema.

KomnurarusHsele cBoKCTBa pacTBOPOB. 3aKOH Payns i nieanbHbIX U peaJIbHBIX pacTBOPOB.

PaBHOBecHe «KHUIKOCTh-TIAp» B IBYXKOMIIOHEHTHBIX cucTeMax. 3akoHbl [ m66ca-KoHoBanosa.

[Ieperonka >xunkocreil. 3akoHbI BpeBckoro.

PeanbHble pacTBopbl. TepMoarHAMUYECKask aKTUBHOCTb U METOJIBI €€ ONPEICIICHHUS.

6. ®azoBeie paBHOBecus. I[IpaBuno ¢a3 I[ubbca w ero mnpuMEeHEHHWE K JBYX- U
TPEXKOMIIOHEHTHBIM CHUCTEMAM.

7. PaBHoBecue (a3 mHAMBUIYaTLHOTO BemiecTBa. YpaBHeHue Knaysmyca-Knaneitpona. ®a3ossie

JMarpaMMbl OTHOKOMIIOHEHTHBIX cucteM. [Tomumopdusm.
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Pasnen 4. Xumuueckoe papHoBecHe

3akoH JeicTBUs Macc. TepMoAMHAMUUYECKas KOHCTaHTa PaBHOBECHS.

YpaBHEeHHE U30TEPMBbI XUMUYECKON peakiuu. M3menenue ¢ynkuum ['m66ca u ['enpmromnsia
XMMHUUYECKOHN peaklMy U HalpaBJIeHHUE MpoLecca.

Tpetbe Hauano TepmoanHaMuku. [Tocrynar [1nanka. TenoBas Teopema HepHcra.

Pacuer KOHCTaHTBI paBHOBECHS XHMMHUYECKOH pEaKIUHW C HCHOJIb30BAHHWEM TaOJIHII
CTaH/IaPTHBIX 3HAYEHUN TEPMOJIUHAMUYECKUX (DYHKIIUH.

Pacuetsl BbIX0OAa IPOAYKTOB XUMHUYECKUX PEAKIIUM.

3aBUCHUMOCTh KOHCTaHTBhl PAaBHOBECHS OT TeMIIepaTyphbl. YpaBHEHHS H300apbl U H30XOPbI
peaxkuuu.

Oco0eHHOCTH TEPMOAMHAMUYECKOTO OMUCAHUS T€TEPOreHHOI0 XUMUYECKOTO PaBHOBECHSI.

Paszgea S. KuneTuka u KaTtaju3 XuMHYECKHUX peakuuii

OCHOBHBIE ITOHATHS XUMHYECKOH KMHETHKH. KMHEeTHYEeCKUN 3aKOH IEHCTBUS Macc. MeTOombl
onpeeeHus MOPsI/IKA PEAKIUU U BUJ1a KHHETUYECKOTO ypaBHeHUs. KuHeTnueckue ypaBHEHHs
HeoOpaTHMBIX peaKlnii IEPBOTO, BTOPOTO U TPETHETO MOPSIKOB.

3aBUCUMOCTbh KOHCTAHTbI CKOPOCTH OT TeMIIEpaTypbl. Y paBHEHUE AppeHuyca.

KuneTtunka cnoxxHbIX peakiuii: 00paTUMBIX, TapaJJIEIbHBIX U TTOCIEI0BATEIbHBIX.
[IpubnmmxkeHHbIE  METOJIbl  XMMHYECKOW KHHETHKW. [IpWHIMI  KBa3HUCTAIMOHAPHOCTH
Bonenmreiina.

Lennple peakiuu. KnHeTndeckue 0cOOCHHOCTH HEPA3BETBICHHBIX M PA3BETBICHHBIX IEMHBIX
peakuuii. LlenHoe BociuiaMeHeHUE.

Merox mnepexogHoro coctosiHus. lloBepXHOCTh mNoOTeHUMaIbHOM 3Hepruu. CBoiicTBa
AKTUBHUPOBAHHOTO KOMILIEKCA.

CratucTrueckuil pacyeT CKOPOCTH XUMUUYECKON PEaKIIUH.

Teopus coynapeHuii B MIpUMEHEHUH K MOHO- M OMMOJIEKYJISIPHBIM PEAKIIHSIM.

OcHoBHble 3aK0HBI (QoToxuMuu. KBaHTOBBIN BBIXOJ (poTOXUMHUUECKHX peakuuid. KuHeTtnka
(OTOXMMHYECKHUX PEAKIIHM.

OOmue mnpuHUOUOB Karaiau3a. [ oMmoreHHeli kaTtanu3. KuHeTMka W MeXaHU3M OOIIEro
KUCJIOTHOTO M OCHOBHOIO KaTtanu3a. Karanns3 KOMIUIEKCHBIMH COEIMHEHUSMH MEPEXOIHBIX
MetaiioB. OOmue cBeleHHs O MeXaHu3Max (epMEeHTAaTHBHBIX peakiui. ['eTeporeHHbIN
kataynu3. Posb ancopOIiny B KHHETHUKE TETEPOTCHHBIX KAaTATUTUYECKUX PEAKITUN.

Pa3nes 6. DiexkTpoxumus

IIpeamer, copep:kanue U 3HAYCHUE DIICKTPOXUMUH.

TepmMoanHaMHUECKOE ONMCAaHNE HOH-MOHHOTO B3aUMOJECHCTBHUA.

Teopust Appennyca, reopus Jle6ast-X10KKess pacCTBOPOB JIEKTPOIUTOB.

HepaBHoBecHbIE sBJIEHMS B pacTBOpax JJIEKTPOIUTOB. DJIEKTPONPOBOJHOCTh, MOJIBHKHOCTH
HMOHOB U 4KCJIa IIEPEHOCA.

VY cnoBus ANEKTPOXUMHUYECKOTO PaBHOBECHS Ha TPaHMIIAX pasnena (as.

VYpasHeHue HepHera 1 moTeHIMana 3J1eKTpoa.

TepmoanHaMHUKa paBHOBECHOM 3JIEKTPOXUMHYECKON LIETIH.

Knaccugukanus 37eKTpo10B U AJIEKTPOXUMUYECKUX LIenei.

JIBOWMHOM 3JIEKTpUYECKHM Ci10i. MoJIeNTbHbIE PEICTABICHUS O CTPYKTYPE ABOMHOIO CIIOS.
Kunernka 31eKTpoXuMHUYECKUX MpoleccoB. [lonspusanst 31eKTpoaoB.

Teopun nepeHanpsiKeHus: BOAOPOAA.
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3.3. JlabopamopHhwlit npakmuxkym

Ne | Ne pazgena
S — HaumeHoBaHue 1a00paTOPHBIX padoT
1 1 OnpezeneHue SHTAIbINN THAPATALUN COJIH
2 1 OmnpeneneHne YHTANBIINN HEUTPAIM3aIMK KUCIOTH OCHOBAaHUEM
3 1 Ornpezenenne cofepkanus Kpuctaumzanuonnoi Boasl B CuSO4-nH>O
4 3 da30BbIe PaBHOBECHS WHAWBUYAIILHOTO BEIIECTBA
S) 3 Jlnarpamma riaBKoCTH (M3ydeHHe KPUCTAIUIN3AINN OMHAPHBIX CMEceid)
6 3 da30BbIe PABHOBECHSI B TPEXKOMIIOHEHTHBIX CUCTEMaX
7 3 M3ydeHue B3aMMHON paCTBOPUMOCTH JIBYX KHUJIKOCTEH
8 3 PaBHOBecue «OKMAKOCTb-IIap» B ABYXKOMIIOHEHTHOM cucTteMe
9 4 OmnpeneneHne KOHCTaHThI PAaBHOBECHS PEAKIMK CAIULIUIOBOM KUCIOTHI C
xsopuiom xenesa(lll)
10 4 Ornpenenenre KOHCTaHTBI paBHOBECHS U cTaHaapTHOM QyHkiuu ['n60ca
peaKIMK MoJa ¢ MOJHMIOM KaJIHsl
11 4 Onpenenenre KOHCTaHTH PABHOBECHUS PEaKIIUN MOHOXJIOPYKCYCHOM
KHCJIOTHI C HOJIUIOM KaJlus
12 S) M3yueHne KNHETUKY NHBEPCUH TPOCTHUKOBOTO caxapa
13 S) V3yueHne KMHETHKH pa3jioKeHUsl MOYEBHHBI B BOJIHOM PAacTBOpE
14 5 M3yueHne KMHETUKU HOAMPOBAHUS alleTOHA B KUCIION Cpefie
15 S) W3ydyeHne KUHETUKHU OMBIJIEHHS CJI0KHBIX 3()MPOB PACTBOPOM IIEJI0UU
16 S) Kartajmtinueckoe pasjioskeHue riuiponepoKkcuia BOJopoaa
17 S) Karanutudeckoe OMBUICHHE CIIOXKHBIX 3(PUPOB
18 6 M3mepenue 37eKTpOITpOBOAHOCTH PACTBOPOB ICKTPOIIUTOB
19 6 Onpeenenue yncen nepesoca nouoB H' u SO42
20 6 N3mepenune DJIC XxuMuyecKux Lernel ¢ OKUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIM AJIEKTPOAOM
21 6 N3mepenne DJIC KOHIIEHTPAIIMOHHBIX TENen
22 6 [ToTeHIMOMETpHUYECKOE TUTPOBAHNE

4. YueOHO-MeTOANYEeCKOe o0ecnedeHue CAMOCTOATEIBLHOM PadoThl 00y4al0IMXCst

CamocTosTenbHast paboTa CTYAEHTOB BKIIIOUAeT padOTy B UMTAIBHOM 3aje OMOJIIMOTEKH, B
y4eOHbIX KaOuHeTax (JadopaTopusax) U B IOMALIHUX YCIOBHUSAX, C JOCTYIIOM K pecypcam MHTepHeT
JUIsL TIOATOTOBKU K YCTHOMY OIPOCY, KOHTPOJBHBIM paboTaM U TecTaM, a Takxke OopopMIEHHE
HAYYHBIX PUCYHKOB B aJlbOOME KaK OT4eTa I10 COOTBETCTBYIOIIMM TeMaM JIa0OPaTOPHBIX padoT.

Otuersl MO 7a0OPAaTOPHBIM paboTaM MPEACTaBISAIOT COOOM OTUETHBIH JOKYMEHT O padbore
CTyJEHTa B TeueHue cemecrtpa. Hamumuune OT4ETOB, 3aYTEHHBIX [PENOJABATEIEM, BEIYILETO
nabopaToOpHbIe 3aHATHA, SBISETCSA HEOOXOAUMBIM YCIOBHEM JOIMYyCKa K cAade SK3aMeHa IIo
JUCHUIUIMHE. DTO TakXke OJUH U3 3(P(PEKTUBHBIX METO/I0B IMO3HAHMS, TaK KaK UMEHHO B IIpoIecce
HAIMCaHMs OTYeTa CTYJIEHT AETaJbHO U BAYMUYHBO aHAIM3UPYET IKCIEPUMEHTAIbHO MOJIyYE€HHBIE
pe3yJbTaThl, BBIMOJHAET HEOOXOIUMBIE PacdeThl, (POpMyTUpyeT BHIBOJ O MPOJEIaHHOM padore,
YTO CIOCOOCTBYET JIyYIlIEMy YCBOEHHIO MaTepuaia, pa3BUBAaeT y CTYJIEHTOB BHUMaHUE H
HaOmronarenbHOCTh. K popMaM  Tekylero KOHTPOJS YCIEBAEMOCTH JAUCHUIUIMHBI OTHOCHTCS
cienyrouiee:

* YCTHBIHN OIIPOC;

e koHTpodbHass pabora Noel («OCHOBBI XHMHYECKOW TEPMOAMHAMUKH. XHUMHUYECKOE
paBHOBECHEY);

* koHTpoJbHas padota Ne 2 («da3oBbie paBHOBeCHS. TepMOIUHAMUKA PACTBOPOBY);

* koHTpoJibHas paboTa Ne 3 («Xumunyeckas kunetnka. Karanusy);
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* KOHTpoJibHAs padoTa Ne 4 («PaBHOBeCHAsI AIEKTPOXUMHUS);

* KOJUIOKBUYMBI 10 TeMaM pa3ziesoB 1—6 (Bcero yeTbipe KOJUIOKBUYMA);

* IPOBEPKA OTYETOB IO TeMaM Jab0paTOPHBIX 3aHATHM.

[TpomeskyTouHas aTrTecTanys 110 UTOraM OCBOEHMS JUCLMIUIMHBI IPOXOAUT B (hopMe 3a4eTa
1 JK3aMeHa.

5. DoHJ OLEHOYHBIX CpeacTe ajis HpOMe?KyTO‘lHOﬁ aTTeCTallui 110 JUCIHHUIIJIMHE (MO)Iy.]'[lO),

BKJIFOYAIOIINHI

5.1. Onucanue wikan oyenuganus pe3yibmanmog 00yueHus no OUCYUNIUHE

[TpoMeKyTOUHBIM KOHTPOJIb KauecTBa YCBOCHHUS CTYACHTAMHU COJEP)KAHUS JTUCHUIUIMHBI
IPOBOJUTCS B BUJIE KOMIUIEKCHOTO YK3aMeHa, Ha KOTOPOM OTIPENIEIISIOTCA:

* YPOBEHb YCBOCHHUS CTYIEHTAMHU OCHOBHOT'O Y4eOHOT0 MaTepuaa Mo JUCIUILTUHE;

* YPOBEHB IIOHUMAHU CTYyJIEHTaAMU U3YYEHHOIO MaTepraa;

* CIIOCOOHOCTH CTYJEHTOB HCIIOJIb30BAaTh MOJMyYEHHBbIC 3HAHUS JISl PEUICHHs] KOHKPETHBIX
3azad.

Dk3aMeHBbl B 4 1 5 ceMecTpax MpOoBOATCS B yCTHOH ¢opMe B BHIE OTBETa O0y4aroIerocs Ha
HK3aMEHALMOHHBIM  OWJIeT, BKJIIOYAIOMMKA 2 BOMpoca — TEOPETHYECKHuH U 3amady (C
MpeBapUTENbHOIN MOATOTOBKOM), U MOCIEIYIOIUM COOECeIoOBaHMEM B paMKax TeMaTHKU Kypca.
CobOecenoBanrie MPOBOAUTCS B (OpMe BONPOCOB, HA KOTOPBIE CTYACHT JIOJDKEH JIaTh
00CTOSITeNIbHBIE OTBETHI.

K »sx3amenam B 4 um 5 ceMmecTtpax [IOMycKaroTcs OOydYarolIuecsi, BBIMOJIHUBIINE BCE
nabopaTtopHble pabOTHl HA MOMEHT CIa4M K3aMeHa, UMEIOIIME OTYEThl 0 TeMaM JabopaTOpHBIX
paboT, 3auTeHHbIE NIPENoJaBaTesIeM, BEAYIIUM J1abopaTopHble 3aHsATUsA. OdopmileHne pe3ybTaToB
71a00paTOPHBIX PaOOT MPOBOAMUTCS B BHJI€ OTYETOB.

I[.J'Iﬂ NMpOBE€ACHUS MPOMEKYTOYHOI0 KOHTPOJIA C(l)OpMP[pOBaHHOCTI/I KOMIICTCHIIUHN

HCIOJBb3YIOTCH: HUMCIOIIUCCA OTYCTHI 10 TEMaM J'Ia60paTOpHBIX pa60T, 3a4TCHHBIC
npernojaBaresieM, BeAyllIUM Ja00paTopHbIe 3aHATH; OTBET IO OMJIETY Ha IK3aMEHE.
YpoBeHb Ixana oueHuBaHusi chOpMHPOBAHHOCTH KOMIETEHIIUH
copmupoBan
e MJ10X0 HEYAOBISTRO | YAOBIACTBOPH X0pouIo O4YeHb XOpOoIIo OTJIMYHO
KOMHETeHIMH pUTEILHO TeJbHO P P
(unAMKaTOpa MPeBOCXOHO
JAOCTHKEHUS
KOMIIeTeHIHi) He 3aureno 3a4TEHO
OtcyTcTBHE YposeHb
3HaHUU 3HaHUU B
YpoBeHb
TEOPETHIECKO N o0BeMme,
YpoBeHb MuHUManbHO | 3HaHUH B VpoBeHb
rO MaTepuaa. . N COOTBETCTBYIOII N
3HAaHHUH HHUXKC JOIyCTUMBIN OG”I)CMG, 3HaHWH B ypOBeHb
€M IIporpaMme
MHHUMAJIbHBI OBEHb COOTBETCTB o0beme >
HeBo3morxHOC yp N yiom HOITOTOBKH. ’ 3HAaHWH B
X 3HAHHUI. €M IporpaMme COOTBETCTB
3Hanws Th OLEHUTS ; § porp JlonytieHo Y0 | o6neme,
TpEOOBAHUU. OI1 C€HO IMMOATOTOBKH. cM
HIOJIHOTY I/f oy 8 HECKOJIBKO . TIPCBBILIAIOLIC
N MeJIM MeCTO | MHOTO OITYIIICHO TporpamMme
3HaHUI 5 5 Homym HeCyIIeCTBEHH porp M IIPOTpaMMy
Iy bIC HET] bIX HECKOJIBKO OATOTOBKH,
BCIIE/ICTBUE py Py BIX OIIHGOK A TO/ITOTOBKH.
OIINOKH. OmNOKH. HETpYOBIX 0e3 ommOoK.
OTKa3za
ommnboK
o0y4aromeroc
sL OT OTBETa
VMeHUs OtcytcTBHE IIpu pewenun | Ilponemonctp | Ilpomemoncrpu | Ilponemonctpu | Ilpomemoncrp | Ilpomemonctp
MHHUMAQJIBHBI | CTAaHAAPTHBIX | MPOBAHBI POBaHEI Bce pOBaHBI BCE HMpPOBaHbI BCE HMpOBaHbI BCE
X YMEHUH . 3a7aq He OCHOBHbBIE OCHOBHBIE OCHOBHbBIE OCHOBHbBIE OCHOBHbBIE
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HeBo3MoOXXHOC | MPOAEMOHCTP | yMEHHS. YMEHUsL. YMEHUSL. YMEHUS,pelie | yMEHHUs,.
Th OLICHUTh HPOBaHbI Pemenst Pemiensl Bce Pemensl Bce HBI BCE Pemensl Bce
HaJIM4ue OCHOBHBIC TUITOBBIC OCHOBHBIC OCHOBHBIC OCHOBHBIC OCHOBHBIC
yMeHU YMEHUSL. 3a/1a4M C 3aJ1a4M ¢ 3a/1a4H . 3a/1a4M ¢ 3a/1a4H.
BCJIC/ICTBUE HEerpyObIMU HEerpyObIMU BrInosHEeHBI BCe | OTACIBHBIMHU BrinonHeHbI
OTKa3a Nwmenn MecT0 | ommGramu. OIIIOKaMH. 3aJaHMsl, B HECYILECTBEH | BCe 3aJaHMs,
oOyuarorieroc rpyobIe BEITIOJIHEHEI BEITIOJIHEHEI BCE | TTOTHOM HBIM B [OJTHOM
s1 OT OTBETA OLIMOKH. BCE 3aIaHUS 3a/JaHus, B o0beMe, HO HEIOYEeTaMH,
HO HE B MIOJIHOM HEKOTOPBIE C BBITIIOJTHEHBI oGbeme 6e3
ITOJTHOM o0beMe, HO HEI0OYECTaMH. Bce 3afaHus B | HEOUCTOB
oObeMe. HEKOTOPBIC C TOJTHOM
HeJ0YeTaMu. oObeme.
IIpogemoHcTpH TIponemoncry TIponemoHcry
IIponemoHCcTpH polt P poxt P poxt P
Hpu pemennu | Mmeercs OBAHDI poBaHbI HMPOBAHBI HMPOBaH
OtcytcTBHE CTaHJAPTHBIX | MHUHUMAJIbHBI p Ga30BEIC HABBIKH TBOPYECKHiT
N 6a3oBbIE
BJIAJICHUS 3a/1a4 He 71 HABBIKH HOAXO K
HaBBIKH
MaTepHAaIOM. MIPOAEMOHCTP IPU PELICHHH | pereHHIO
Ha00
HeBo3MosxHOC IngBaHLI HaBHII)(OB . PT— MIPH PEIICHUH HeCTaHz[ap6TH HECTaH/apTH
Th HUTh BEI TaHIAPTHBIX BIX q
HaBbiku oue a30BbIC CTaHJapPTHBIX craniap 3IAT0E3 | pIx samay
HaJIM4ue HaBBIKH. peieHus saxa ¢ 3amaq 6e3 OIINOOK U
HaBBIKOB CTaHJAPTHBIX OIIHUOOK U HEJ0YETOB.
HEKOTOPBIMH
BCJIC/ICTBUE Nwvemu mMecTo | 3amad ¢ HEZ0YETOB.
HEZA0YeTaMu
oTKa3a rpyobIe HEKOTOPBIMH
06yqa}0]_ueroc OH_II/I6KI/I. HEaoUYCTaMU
s OT OTBETA
Ika/ja ONeHKH NPH MPOMEKYTOYHOM aTTECTALMHU
Onenka YpoBeHb NOAroTOBKH
[TpeBocxo1HO Bce komneTeHIInyM (4acTH KOMIETEHIINH ), HA (POPMHUPOBAHHE
KOTOPBIX HAIIpaBJICHA IUCIUILIMHA, COOPMUPOBAHbI HA YPOBHE HE
HHUIKE «IIPEBOCXOJAHO»
OT1inyHO Bce xommereHimu (4acTH KOMIIETEHIWH), Ha (opMHpOBaHUE
KOTOPBIX HarpaBjieHa MUCIHILINHA, C(HOPMUPOBAHBI HA ypOBHE HE
HUIKEC «OTJIIMYHO», IPpU OSTOM XOTiA OBI OJHA KOMIICTCHIUA
CcC(bopMUpPOBAaHaA Ha OBHEC «OTJIUYHO»
3a4TCHO (1) PMHD yp

Odenb xopomo

Bce kommereHuuMu (YacTW KOMIIETEHLHWH), Ha (OpPMHpPOBaHHE
KOTOPBIX HampaBlieHa JWCIHMIUINHA, CPOPMUPOBAHBI HA YPOBHE HE
HIDKE «OYEHBb XOPOIIO», HPU 3TOM XOTs Obl OJHA KOMIETECHLHS

copMHUpOBaHa HA YPOBHE «OUYEHb XOPOIIIO»

Xopotio Bce xommereHimu (4acTM KOMIETEHUWH), Ha (OpMHpOBaHHUE
KOTOPBIX HamlpaBlieHa JIUCIUILTHHA, COPMHUPOBAHBI HA ypOBHE HE
HIDKE «XOpOLIO», NpU 3TOM XOTs OBl OJHAa KOMIIETCHLUS
chopMHpOBaHa HA YPOBHE «XOPOILIO»

YnoBierBoputeibHO | Bee  xoMmeTeHumu (4acTd  KOMIETEHUMi), Ha (opmupoBaHHe

KOTOPBIX HaIpaBJICHA AWCIHUIIINHA, C(l)OpMI/IPOBaHBI Ha YpOBHC HC
HUXKE «YOOBJICTBOPUTEIBHO», IIPU OTOM XOTHA OBI OJTHa KOMIICTCHI WA

13



C(l)OpMI/IpOBaHa Ha YPOBHC «yAOBJICTBOPUTCIBHO»

3a4TCHO

HeynoBnerBopurens- | Xora ©Obl oaHa KOMIETEHIHMs C(QOpPMUpPOBaHA HA  YPOBHE

HO «HEY/IOBJICTBOPHUTEIBHO», HH OJHA U3  KOMIICTCHIIMA  HE
HC chopMrpoBaHa Ha YPOBHE ILTOXO»
ILoxo XoTs Obl 0/1Ha KOMIIETCHITUS CPOPMHUPOBAHA HA YPOBHE «ILJIOX0»

I[J'ISI OLOCHUBAHUA PE3YJIbTATOB O6y‘leHI/I5I B BHJC 3HAHHI HCIIOJIB3YIOTCA CICAYIOIINEC

npoucaypsl U TCXHOJIOTUM:

* nUCbMEHHble OMmeEempl Ha BOTIPOCHI KOHTPOJIBLHBIX PadoT;

* ycmHble omeemul HA 60NPOCHI KOITIOKBLYMOB;

* yCHiHble Omeemvl HA 60NPOCHL NPU PPOHMATILHOM ORPOCe Ha CECMUHAPCKUX 3aHSTHUSAX;

* UHOUBUOYAIbHLLIL YCMHBIIL omeem (IIOMYCK K JabOpaTopHOW paboTe) MO TeMaTHKe

na6opaTopHoro 3aHATHA,

* cobecedosanue Ha 3x3aMeHe (4 1 5 ceMecTphl).

Jlns oueHuBaHMS pPE3yJbTaTOB OOy4YeHHS B BUJE YMEHMM W BJIaJICHUH HCHOJB3YIOTCS

CJIICAYIOMUC MpoueaAyphbl U TCXHOJIOTHH:

* KOHMPONbHBIE PAGOmMbL, BKIIOYAIOIINE BHITIOJHEHNE HECKOIBKIX 33/1a4;
* 6blNOJIHEHUE 1A0OPAMOPHBIX PAdOm N0 JTAHHOW JUCIUILINHE,
* oghopmnenue omuemog N0 TeMaM J1a0OPATOPHBIX PaOOT.

5.2. Tunoswvie KonmpoavbHble 300anUA UIU UHbIE MAMEPUATbL, HEOOX00UMbBLE 01 OUEHKU

pe3yiomamog 00yyenus.

IlepeyeHb mpuMepHbLIX BONPOCOB (YCTHBI ONPOC) AJS1 OUEHKH CHOPMHPOBAHHOCTH

sHanmnii komnerenuuu ONK-1:

1.

arwN

©oNe®

11.
12.

13.

14.

CdhopmynupyiiTe M 3amMIIUTE BBIpAXKEHHWE MEPBOrO Hayajga TEPMOAMHAMHKH, MOYEMY €ro
Ha3bIBAIOT YACTHBIM CIy4yaeM 3aKOHA COXpaHEHUs SHepruu?

Cdhopmynupyiite u 3anummre 3akoH ['ecca U cieCTBUS U3 HETO.

Uto Ha3bIBalOT 3HTAIBIIMEN HarpeBaHUs BEIIECTBA U KAK €€ MOXKHO ONpPEAeTIUTh?

[ToueMy TeNI0EMKOCTD BCEr/la yBEINYMBAETCS C POCTOM TEMIIEPATYpPbI?

OHTpomnusi Kak (QYHKIMS COCTOSIHUS cuctembl. KakuM o00pa3oM ompenensitoT SHTPOIUIO
U30JIMPOBAaHHON CUCTEMBI?

Chopmymupyiite Teopemy Kapuo u reopemy Kapno-Knaysuyca.

3anuiuTe BeIpa)KEHNUs BTOPOTrO Havaja TEPMOJMHAMUKN U IPOKOMMEHTUPYNUTE UX.

3anumute ypaBHeHue ['n606ca-I enbMrosnblia u NOSCHUTE €ro poJib B XUMHUH.

B uem 3akmioyaercss MNPUHLUMI HEJAOCTHKHUMOCTH aOcoitoTHOro Hyins? OO6ocHyiiTe
TEPMOJMHAMUYECKHU.

Yro moapa3zyMeBaroT Moj MpsiMoil 1 00paTHOM 3aayaMH CTaTUCTUYECKOM TepMOANHAMUKU?
Jliig kakux 1enei Hy>)KeH CTaTUCTUYEeCKUi aHcaMOIb?

Kak, wucnonp3yss CTaTUCTHMUECKHE CYMMBI, ONpPEIEIUTh aHAJIOTU TEPMOJUHAMHYECKHX
byHKIMIA?

[IpuBenure ¢azoByr0 auarpaMMy BOABI M TOSICHUTE METOMAbI ONpEIeNCHHs] KOOPIMHATHI
TPOMHON TOYKH.

[lonatue TepMOAMHAMHUYECKOTO paBHOBecHs. [lapaMeTpbl W ycJOBUS, HEOOXOIUMBIE IS
MIOJTHOT'O TEPMOJUHAMUYECKOT0 ONIMCAHUs ()a30BOr0 paBHOBECHUS B T€TEPOre€HHOMN CUCTEME.

14




15.
16.
17.

18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.

34.

35.

36.
37.

38.
39.

40.
41.
42.
43.
44,
45.
46.

47.
48.

[IpaBuio ¢a3 I'n66ca. OCHOBHBIE TOHATHSI.

B yewm 3akmiouaercs pu3n4ecKuii CMbICI TOHSTUS CTENIEHb CBOOOIbI CUCTEMBI?

UeM NpUHIMNMAIBHO OTJIMYAETCS KPUCTAIM3ALUs CMECH HEIBTEKTHMUYECKOTO COCTaBa OT
KPUCTAJUIM3aLUN SBTEKTUKU?

[Iepeuncinure KOJUIMTaTUBHBIE CBOWCTBA PACTBOPOB.

[IpuBeguTe npuMepbl OCMOTUYECKUX SIBICHUI. UTO SBIISIETCS JBHXKYILEH CHIIOW ocMoca?
Cdhopmynupyiite 3akonsl I n66ca-Konosanona.

B ueM 3akmrouaeTcst CMBICI ITEpBOTO U BTOporo ypaBHeHuit [ m66ca-/{rorema?

Uro siBisieTcss MPUYMHOM BO3HUKHOBEHUS MOJIOKUTEIHHOTO U OTPULIATENILHOTO OTKJIOHEHUH OT
3akoHa Payna?

[MpuBenure mnpumepbl (Ga30BBIX gUarpamMM JJIE  PAaBHOBECHS  <OKUAKOCTb—IIAp» U
MIPOKOMMEHTUPYUTE UX.

Chopmynupyiite ycIoBUe U KPUTEPUH XUMUYECKOTO PABHOBECHSI.

UTto Ha3bIBaeTCsl KOHCTAHTOM paBHOBecHs? OT KaKUX YCJIOBHI OHA 3aBUCUT?

KakoBbl OCOOCHHOCTH TEPMOAWHAMHYECKOTO ONHCAHUS TE€TEPOr€HHOTO0 XUMHUYECKOTO
paBHOBecHs?

ChopmynupyiiTe TpeTbe HaUaJIO TEPMOJAUHAMHUKH.

UTO Ha3bIBa€TCSI CKOPOCTHIO TOMOT€HHON XMMUYECKOM peakuuu?

CdopmynupyiiTe OCHOBHBIE MTOCTYJIAThI, KOTOPHIE UCIIOIB3YIOTCS B XUMUUECKOW KUHETHUKE.
UTo Takoe CKOPOCTh peaKUU U CKOPOCTh PEaKIMK 110 KOMIIOHEHTY? Kak OHM CBA3aHbI MEXIY
co0oi?

Urto npeacTaBisiOT cO00H KHHETUYECKHE KPUBbIE?

Ot kakux (paKTOPOB 3aBUCUT CKOPOCTh TOMOTCHHON XUMUYICCKOU PEAKITUU?

JlaiiTe ompeneneHue MOHATHI: NOPANIOK XUMUYECKOM PEaKUUU U MOJEKYJIIpHOCTh. Kakue
3HAQYEHHUS] OHU MOTYT MpUHUMATh? B Kakux peakmusx MOpsIOK PEakid U MOJICKYJISPHOCTh
paBHbI? UTO Takoe NCeBIONOPAI0K XUMUYECKOM peakun?

[IpuBenure kuHeTHyeckue ypaBHeHHs peakuuidi 0, 1, 2 W N TNOPAAKOB, UX pELICHHE U
MPUMEHEHHE JJI1 pacyeTa KMHETHYECKUX XapaKTePUCTHUK XMMHUUYECKUX PEeakiuil (KOHCTAHTHI
CKOPOCTH, KOHIIEHTpAIlMd B JaHHBIM MOMEHT BpPEMEHHU, NPOJOJIKUTEIHPHOCTH PEaKIIHH,
BpPEMEHH MOTYIIPEBPAICHUS).

Hanummre ypaBHenue Appenuyca B n1uddepeHnanbHoN, HHTErpalbHOM, S3KCIOHEHIINATbHON
dbopmax. HM300pa3uTe 3aBUCHMOCTh KOHCTAHTHI CKOPOCTH XHUMHYECKOW pEakIuu OT
TeMIeparypsl. B kakux KoopAHHaTax oHa JIMHeapu3yeTcs?

N3o6pa3ute sHepreTrueckuil mpoduiab peakiuu. [laiite ompeneneHue >HEPrUM aKTHUBALIUU
XMMHYECKON PEaKIuu.

[IpuBenuTe mpuMepsl pa3auyHbIX NapAJIIEIbHBIX PEAKIUN.

Kak 3anmcats B 001eM citydae BeIpaK€HUE sl CKOPOCTH 00paTUMOM peakiiuu’?

KakoBa ¢yHKIMOHATbHAsT 3aBUCUMOCTh U3MEHEHUSI KOHIIEHTPAIIMU PEarupyoInux BEIIecTB CO

BPEMEHEM B [0CIe0BaTenbHOl peakmn A —> B —X2, C?

OObscHUTE, B YEM COCTOAT MPUHUUIBI KBAa3UCTALMOHAPHOTO U KBa3UPABHOBECHOTO
npUOIMKEHUI?

ChopmynupyiiTe OCHOBHBIE 3aKOHBI (DOTOXHMUH.

UYro Takoe KBaHTOBBIN BbIXOJ peakunu? Kakue 3HaueHNs OH MOXKET IPUHUMATD?
CdopmynupyiiTe OCHOBHbIE MIPUHLHUITBI KaTaIN3a.

IIpuBenure mpuUMEpPbl KaTAIUTUYECKUX IPOLIECCOB, MPOTEKAIOUIMX [0 CIUTHOMY U
pa3aebHOMY MEXaHU3MaM.

Vkaxure o00JacTb TNPUMEHEHUS TEOPHM  DJICKTPOJUTHUECKOW JUCCOLMAlMM M ee
CYLIECTBEHHbIE HEIOCTATKHU.

B uem 3akmouaercss MeTOA aKTUBHOCTEN? MOXKHO JIM SKCIEPUMEHTAIBHO OIPEIEIUTH
AKTUBHOCTH OTZEIbHBIX HOHOB?

[lepeuncnnre 0OCHOBHBIE MMOJIOKEHUS TeopuH [leOasi-XroKKest sl CUIIbHBIX 3JIEKTPOJIUTOB.
N300pa3ute rpaguuecky 3aBUCUMOCTb SKBUBAJIEHTHOM 3JIEKTPOIIPOBOJIHOCTH OT pa3BeEHUS
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49.
50.

51.
52.
53.
54.

55.

JUISL CNA0BIX M CHJIBHBIX 3JIEKTPOJIUTOB. B KakoM ciydyae JOCTHUTAeTCsl MpeaeibHOe 3HAUYCHUE
ANEKTPONPOBOIHOCTH?

KakoBa 3aBUCUMOCTB uKcCell IepeHoca OT KOHIEHTPAIUU U TeMIEpaTypbl?

Kakyro BenuuuHy Ha3bpiBaloT [anbBaHU-MOTEHIMAIOM? MOXHO JHM €ro ONpeAeauTh U3
AKCIEPUMEHTAIbHBIX JIAHHBIX?

[IpuBeauTe mpuMepsl pa3IMYHbIX AJIEKTPOJIOB U 3aMUILIKTE JJIsl HUX ypaBHeHue HepHcra.
ChopmynupyiiTe MpaBUIOo CXeMaTUIECKON 3aMHUCH AJIEKTPOJIOB U ILICTICH.

[IpuBeaute ypaBHEHHS, MO3BOJISIONIME OMPEACIUTh TEPMOJWHAMUYECKHE XapaKTePUCTHUKU
peakuuii mo nanasM 00 3]1C.

[Tosichure 3Hauenne Red-OX mMOTEHIMANOB i ONPENC/ICHHS BO3MOXKHBIX IPOJIYKTOB
XMMHYECKUX PEAKIUH.

Uro sBisieTcsl MPUYMHON BOSHUKHOBEHHS MOJISIPU3ALIUN AJIEKTPOJIOB?

Ilepeyenb nmpuMepHBLIX BONPOCOB (YCTHBI ONPOC) AJs1 OLEHKH CHOPMHPOBAHHOCTH

3HaHui komnerenuuu OIK-2:

1.

o

© oo~

11.
12.
13.

14.
15.

16.

[TosicHuTe MeTOABI pacueTa W SKCIEPUMEHTAIBHOTO ONPEICNCHHsI SHTAJIBIIMA XUMHUYECKUX
peaKuid.

[IpuBenuTe KpHBBIE TEMIEPATYPHOTO XOJa B KAJIOPUMETPHUUECKOM OmbITe. ONMUIINTE METO.
rpauuecKoro ornpeneneHnus U3MeHeHus Temmneparypbl (AT) mpu mpoTeKaHUU XMMHUYECKOH
peaknuu.

B uyem 3akimrouaercs CTaTWYECKMH METOJ OIpeJeseHHs JaBJICHHs HacbIIEHHBIX nmapos? B
KaKuX CIy4asiX OH MCIIOJIb3yeTcs?

@OU3NKO-XMMUYECKUI aHAUM3 JUarpaMM JBYXKOMIIOHEHTHBIX CHCTEM C 00pa3oBaHHEM
TBEPJIBIX PACTBOPOB.

Jnarpammbl ¢ 00pa30BaHUEM XMUMHMUYECKHX COEAMHEHHMH: KOHTPY?HTHbIE U MHKOHTPYIHTHBIE
TOYKH TUTABJICHUSI.

[TosicHuTe, B 4eM 3aKJIH04aeTCsl IEPErOHKa )KUKOCTEH?

[ToueMy MeTOa KpUOCKOIMH 00JIe€ YaCTO UCIIOJIb3YETCs, UeM METOJ 30yINOCKOTHH?

B yem 3akiogaercst meperoHka HECMEUIMBAIOIIUXCS XKUIKOCTEH?

[TosicHuTe METO/IBI pacueTa XUMHUIECKOTO PABHOBECH S TA30BBIX PEAKIIMIA PA3TUYHBIX THUIIOB.
ITpoxoMMeHTHpYITE pa3IMuHbIe METO/IbI ONPeAeIeHUs KOHCTAaHThl PAaBHOBECHSI.

Kakne MeTobl HCTIONB3YIOT IS OTIPENIEIICHUS TIOPSIKOB XUMHUECKUX PEAKIIAiA?

Kak sxcnepruMeHTaIbHO ONpeeTuTh SHEPTHIO aKTUBALUN XUMUUYECKON peakuu?
[lepeuncaure METONBI ONPENEICHUS YHCENl TIEepPeHOoca HWOHOB, CQHOPMYIHPYHTE UX
IIPEUMYIIECTBA U HEJJOCTATKH.

KaxoBo nmpakTuueckoe 3HaueHrne Metoqa ['uttopda u Meroa ABUXKYIIEH rpaHULIbI?

B kakom cimyuae Bo3HHKaeT nupdy3uoHHBIH noTeHnMan? Kakue MeTosl OnpenaesieHusl ero
CYILECTBYIOT?

[IpuBenuTe ornpeneneHne CTaHIAPTHOTO JIEKTPOTHOIO MOTEHIIMANA U TOSCHUTE CIIOCOOBI €ro
OIIpeIeNIEeHUsI.

IlepeueHb mMpUMepHBIX BONPOCOB (YCTHBIH ONPOC) AJsl OLEHKH C(POPMHUPOBAHHOCTH

sHanuil komnerenuuu OIK-3:

1.

N

&

Chopmynupyiite nomymienust OiHmTeliHa u Jlebas TpH ONpeneleHHH TEMJI0eMKOCTH
KBAaHTOBO-XHMHYECKHUMHU METOJIAMH.

ChopmynupyiiTe IPUHIUITB MAKCUMATHHON U TIOJTOXKUTEIBHON paOOTHI.

Ucnons3yss ¢gopMynsl KaHOHWYECKOTO pacnpenenenus [u006ca, BhIBEAUTE ypaBHEHUE
COCTOSIHMSI HJI€AJIbHOT'O Tra3a.

[IpuBenuTe mpumep pacyeTa KOHCTAHTHI PABHOBECHS IO CTATUCTUYECKUM CYMMAM.

Jokaxute, 4To B pacnpeneneHun boze-DiHinTeliHa MPON3BOIHAS XUMHUYECKOTO MOTEHIIHAlIA
10 TEMIIEPATYypPE BCEra OTpULATENbHA.
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o

10.

11.

12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
26.

217.
28.

29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.

IIpencraBpTe MaTeMaTHUYECKYIO 3aIIUCh TEIJIOBOM Teopembl HepHcera.
[Tokaxxute, uto must peakiuu 2NO + O — 2NOg, npoTekaroleit 1Mo ciaeayomeMy MEXaHu3MYy:

1) NO + O, == NO,,

2) NO, + NO K, 2NO,,

KaXYIIAsACsl DHEPTUs aKTUBALIMU MOXKET OBITh OTPHUIIATEIbHA.

Kak paccuutbiBaeTcs CKOPOCTh HEPA3BETBICHHOM IIEMTHON peakun?
Cdhopmynupyiite noctynar daynepa.
JlaiiTe ompenesneHuss SHTAIBIIUM PACTBOPEHMS, HHTErpalbHON u  auddepeHuaibHoN
SHTAJIBIIMU PACTBOPEHHMS, SHTAIBIINN 00pa30BaHUs HOHA B PACTBOPE.
B uem 3akmovaercss (U3MYECKMH CMBICH TOHATUS  «IHEPreTUYECKHH SKBUBAJIECHT
KaJIOpUMeTpa»?
B yem 3akitouaercst pU3MUECKuil CMbICT KaJIOPUYECKUX KO ULIMEHTOB?
B uem npuHLMIIMANBHOE OTJIMYKE IEPBOIO U BTOPOTO Hayajla TEpPMOJAUHAMUKU?
[Tosicaure npunuun Kaparteonopu.
3auem B 1ukie KapHo HyXHbI 1Be U30TepMbI U JBe aauadarel? Kakue npouneccsl NpoTeKaroT ¢
UJCAIBHBIM ra30M B PE3yJbTaTe UUKINYECKUX IPEBpAILECHNN?
[TosicHuTe pa3nuuust B ONpEaesieHMH M3MEHEHHs] SHTPONHMH B Iporecce (ha3oBoro mnepexona
IIEPBOT0 POJa U U3MEHEHHS SHTPOIIUM XUMUYECKON PEAKIIUH.
B gem 3akimouaercst pusudeckuit cMpich pyHkuuu ['u66ca u ¢pynkuuum I'enbmrompma?
Kak cooTHOCATCS MeX 1y cCOOOH TEMIOTHl PABHOBECHOI'O M HEPABHOBECHOT'O ITPOLIECCOB?
Cdopmymnupyiite nmocrynar [Tnanka.
B d4em 3axmodaercs CMBICH XUMHYecKoro noreHuuana? Ilpemnoxure MeTombl €ro
OIIpeIeNICHUSI.
[Touemy craTUCTHYECKOE PaCCMOTPEHUE SHTPOIMH UCKITIOYAET PABEHCTBO HYJIO ee axke mpu 0 K?
3anumure BeIpaKeHHE KOH(PUTypallMOHHOTO UHTerpajia. UTo OH 1M03BOJISET ONPEAETUTh?
B uyem HemocTtaTku MeTo/la CTaTUCTUYECKOM TEPMOAMHAMMKHU IPU OINUCAHUU PpEAIbHBIX
pacTBOpoOB?
KakoB moaxoa K OmpeneseHnio 1011 MOJIEKYJ Ha HYJEBOM ypOBHE JII0OOTO BHUJA ABM)KECHUS,
€CJIM U3BECTHA CYyMMa 10 COCTOSIHUSM JUIsl TOTO BUJ1A ABM)KEHUA?
Cdopmynupyiite npasuio TpyToHa.
N300pa3ute rpapuueckud 3aBUCHUMOCTH TEPMOJMHAMUYECKUX (DYHKIMH WHAWBUIYAIBHOTO
BEIIECTBa OT TEMIIEPAaTyphl B AUANA30HE, TJI€ OHO MpeTeprieBaeT (Ga3oBblil Mepexo.
Chopmynupyiite NpUHIMIB TEPMOAMHAMUYECKOT0 BbIBOA MpaBuia (a3 ['udoca.
[TpuBenuTe mpUMeEpHl CUCTEM, JUIsI KOTOPBIX MOHATUS HE3aBUCUMBIM KOMIIOHEHT ¥ KOMITOHEHT B
paBHOM CTENEHU 3aMEHSIOT APYT ApyTa.
[Ipumenenue npasuia ¢a3 ['mbOca uis aHanM3a TPEXKOMIIOHEHTHBIX CHUCTEM pa3IUYHbIX
THUIIOB.
Kakum 06pazoM MOXKHO U3MEHUTh KOOPJAWHATHI KPUTHUUECKOM TOUKH Ha (Pa30BBIX AUarpaMmmax
TPEXKOMIIOHEHTHBIX CUCTEM?
Yo Takoe a3e0TpoIbl M KAKOBBI UX CBOMCTBA?
Kak Ha npakTHke onpeaenstoT U30bIToUHbIe (YHKIIUN CMELIeHN?
B uem 3akmodaercs Meron KoMOMHUpOBaHUs paBHoBecuit? KakoBbl o0mactu ero
IIPUMEHUMOCTH?
KakoBbI 0COOEHHOCTH TEPMOJIMHAMUYECKOTO OTIMCAHUST PABHOBECHS CIIOKHBIX PEaKIIHii?
[TpuBeaure npubnmxennyto hopmyny HepHcTa u OSCHUTE €€ PaKTHUECKOe 3HAUEeHUE.
Uto Takoe TEepMOJMHAMUYECKUI BBIXOJ TMPOJIYKTa peakuuud, U KakuM o0pa3oM ero
onpenenstor?
Yo Takoe cpeHss U UCTUHHAS CKOPOCTH XMMHUYECKOW PeaKIvu?
Yro Ha3bIBaCTCA MEXaHM3MOM XHMMHYECKOil peakuuu? KakoBbl XxapakTepHble 0COOEHHOCTH
3JIEMEHTapPHOUN peaKinu?
Kak ¢opmynupyercs OCHOBHOM MOCTYJAaT XMMHUYECKOH KHUHETHKH? MOXET M CKOPOCTb
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40.

41.

42.

43.

44,

45.

46.

47.

48.
49.

50.
51.
52.

53.

54.
55.
56.

57.
58.
59.
60.
61.
62.
63.

64.

65.

peaKuy 3aBUCETh OT KOHIIEHTPALMU IPOAYKTOB peaKIuu?
JaliTe ompeneneHue KOHCTAHTBI CKOPOCTH XHMMHUYECKOW peaknuu. KakoB ee ¢usmueckuit
cmbicn? IlpuBenuTe pa3MEpHOCTH KOHCTAHT CKOpPOCTEH XMMHYECKUX PEaKUUN pazIndHbIX
HENbIX TMOPSAKOB. MOXHO JIM CpaBHHBAThb MEXIy COOON 3HAa4eHHMs] KOHCTAHT CKOpPOCTEH
XUMHUUYECKHUX PEAKIMN pa3HbIX HOPSIKOB?
YTto Ha3pIBaeTCS KNHETUUYECKUM ypaBHEHUEM peakuuu? Hanummre KWHETUYeCKOe YpaBHEHHUE B
o011eM BHUJIE.
BeimonHsieTcs num 3akOH AppeHHyca i CIIOXHOM peaklMH, €CIM KOHCTaHTa CKOPOCTH
peakuuu  BBIPAXKAETCSl  4Yepe3 KOHCTAHThl  OTHENbHBIX CTaaui: 1) mpousBeleHUueEM;
2) OTHOIIEHHEM; 3) CYMMOM MJIH Pa3HOCTHIO?
Jlokaxkute, 4TO I TNApajUIeNbHOM peakiud B IIO0O0M MOMEHT BPEMEHHU CIIPABEIJIUBO
cootnomenue ki/k: = [B]/[C].
Kak Boirmsaar kunetuueckue kpuBbie [A] = f(t), [B] = f(t) npu [Blo = 0 mns ciyuaes:
1) k1 <k-1; 2) kg > k-1; 3) k1 =k-1?
Jlokaxure, uro mis peakmmn A — > B X2 5 C B ycnowsx craumonapHocTH
_d[A] _ d[C]

d  dt’
B dem 3akiouaeTcss NPUHIUI HEYHUUYTOKUMOCTU CBOOOAHOHM BanmeHTHocTu? IlpuBemute
IPUMEPBHL.
B yem 3akirouaeTcs NpUHIMI HUKIMYHOCTH PeakLMK NpoaosbkeHus nenu? Kakosa ero poib B
paauKaIbHO-IIEMHBIX Mpoieccax?
B ueM oTiinuMe TENI0BOro B3phIBa OT LEMHOT0?
Jlokaxure, 9T0 (POTOXUMHUECKAS PEAKIUsI MOXKET ONUCHIBATHCS KHHETUYECKUMHU YPAaBHEHUSIMHU
peakLMil HyJI€BOTO U EPBOro NOPSAIKOB. B Kakux ciayyasx 3TO MPOUCXOAUT?
Uro sBAsSeTCS TMMUTUPYIOLIEH cTauel reTeporeHHo-KaTaluTHYECKOro mmporecca?
B 4em 3aknrogaercs cMbICI KOHCTaHTh Muxasnnca-MeHTeHn?
B uem 3aximrodaercs MNPUHIMII TE€OMETPUYECKOIO W SHEPreTHYEeCKOro COOTBETCTBUS B
METAJIJIOKOMILIIEKCHOM KaTanu3e? [IpuBeanTe KOHKpETHbIE IPUMEPBI.
Kakue »skcriepuMeHTaNbHBIE JAaHHBIE [IOCIY)KWJIM OCHOBOW JJI1  CO3/laHUsl  TEOPHH
IIEKTPOJINTUYECKON JUCCOLMAu?
UTOo NOHMMAIOT MOJ1 SHEPTHEH KPUCTATNINYECKON PEIIETKH U KaK €€ MOKHO OIIPEIeIUTh?
Brisenure ypaBHeHne bopHa 11 pacuera 3HEPTUH COJIbBATAllN HOHA.
VKa)kuTe KOHLEHTPALMOHHYIO TpaHUIly NPUMEHUMOCTH MpuOmmkeHuid teopun Jlebas-
XIOKKeJIs.
Kakwue a¢pdexTrl 00ycnoBieHb! CyIIIECTBOBAHUEM HOHHOM aTMOc(epbl HEHTPAIbLHOTO HOHA?
Yro nonumarot nox 3¢ pexrom Jlebas-PanpkenrareHa?
Chopmynupyiite olliee ycIoBUe dIEKTPOXUMHUECKOTO PABHOBECHS.
Yro sABIsIETCA NCTOUHUKOM 3JIEKTPUYECKON YHEPIMH B KOHLIEHTPALMOHHBIX LIETAX?
B kakoM ciyyae 3JeKTpOXUMHYECKUN 3IE€MEHT Ha3bIBalOT TOIIMBHBIM?
Chopmynupyiite onpenenenue NOHATHs NOTEHIMAT HYJIEBOTO 3apsia.
[lepeuncnure MOAENM CTPOEHHUS JBOMHOTO OJIIEKTPUYECKOrO CJIOS; B 4YEM 3aKiodaercs
CXOJICTBO 3THX Mojeneil ¢ mpubnmxenusmu treopun Jledas-Xrokkemns?
B uem s3akmrowaercs mnepeHamnpspkeHne Bomopona? Kakume TteopeTmdeckne 00OCHOBaHUSA
NEPEHAIPSHKEHUS CYILIECTBYIOT?
B yem 3akiroyaercs 31€KTPOXHUMHUYECKas KOPPO3Usl METAIJIOB; KaKhe METOJIbl 3alllUThl OT Hee
CYILIECTBYIOT?

BBITIOJIHACTCS CIICAYIOIICC PABCHCTBO!

IlepeyeHb mMpUMepPHBIX BONPOCOB (YCTHBIH OMPOC) AJsl OHEHKH C(POPMHUPOBAHHOCTH

sHauuii komnerenuuu QIMK-4:

1.

N300pa3ute TpapuuecKkd 3aBUCUMOCTh SHTAJIBIIMU XUMHUYECKOW pEaKIUH U CyMMapHBIX
TEITIOEMKOCTEN MCXOIHBIX BEIIECTB U MPOAYKTOB PEAKIIMHU OT TEMIIEPATYPHI.
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Kak MOXHO yuecTh TEII000OMeH npu onpeneneHuu AT?

3. 3amumute ypaBHenue Kiaysmyca-Knaneiipona u npumMeHuTe ero K onucaHuio (ha3oBbIX
IIEPEX0/I0B IIEPBOI0O poAa.

4. W3o00pazute rpaduyecku U MpoaHATM3UPYyHTE (Aa30BYHO auarpamMmy, oOpa30BaHHYIO TpeMs

KHUJIKOCTSMHU, JIBE€ TMapbl M3 KOTOPBIX CMEIIMBAIOTCS B JIIOOBIX OTHOLICHHSX, a OJHA Iapa

cMmemrBaercs 4actuyHo. [lpemnoxkure crnocoObl omnpeneneHus cocTaBa TaKOW CHCTEMBI I10

rarpamme.

KaxkoBbl 061acTi npuMeHUMOCTH 3akoHa [ 'eHpu u 3akoHa Paynsa?

6. Kak paccunrarh XHMMHYECKOE paBHOBECHE 10 CHpaBOYHbIM JaHHbIM? [loscHuTte Ha
KOHKPETHBIX IpUMeEpax.

7. Jlns peakuuu Kakoro mopsjaka 3aBucuMocTh INC oT BpeMeHU mpeacTaBliisieT cO00il MpsMyro
nuauto? HanuiuTe ypaBHEHHE NaHHOM MpsMOW M M300pa3uTe ee B yKa3aHHBIX KOOPAWHATAX.
Hapucyiite KuHETH4YECKyYI0 KPUBYIO I 3TOM peaKkuu.

8. Ilokaxwure, kak ¢ mnomomplo Teopun Jlebas-XIOKKenss MOXKHO OIICHUTh 3HAueHUs
TEPMOJINHAMHYECKONW KOHCTAHTBHI IMCCOLUAIMN CIIA00H KUCIOTHI.

9. [IlpuBenute mpumepsl ompenenenus [P TpymHopacTBopuMOil COIM 1O  JAaHHBIM
AIIEKTPOXUMUYECKUX H3MEPEHUU.

10. Kaxkue criocoObl ornpeiesieHus TeMIIepaTypbl UCIOIb3YIOT B KAJIOPUMETPUU?

11. TlosicHuTe CyTh METOAA OTPEACICHHUS TETNIOEMKOCTEH Ta30B 10 CTETIEHSIM CBOOOIBI.

12. Meroa GpU3HKO-XMMHYECKOTO aHalu3a U ero MpuBJIeUYeHUe IS u3ydeHus (pa3oBbIX qUarpamm
JBYXKOMITOHEHTHBIX CHCTEM.

13. UYro Takoe mapruaibHas MOJbHAs BEJIMYMHA U KaKOBBI METOJbBI €€ OMPECIICHUS U3 OMBITHBIX
MAHHBIX?

14. TlpuBenuTe KpUBBIE KOHIYKTOMETPUUYECKOTO TUTpOBaHMsA. KakoBO mpakTHyeckoe 3HAYCHHE

sToro Merosa? B yem 3akirouaercs METOJ NOTEHIMOMETPUUYECKOTO TUTPOBAHUSA?

o

IlepeyeHb mMpuMepHBIX BONPOCOB (YCTHBIH ONPOC) AJsl OHEHKH C(POPMHUPOBAHHOCTH
3HaHuii komnerennuu OITK-6:

1. CdopmynupyiiTe OCHOBHBIE TpaBHJIAa TEXHUKH O€30MaCHOCTH TPU BBHIMOJHEHUH
pabort ¢ ucnonszoBanueMm YJIK «Xumusiy.
2. [lepeuncnure OCHOBHBIE MpaBUIa TEXHUKH OE30MACHOCTU MPHU BBIOTHEHUH PabOT

MCTOJO0M MOTCHIUOMCETPHUYCCKOT'O aHaIn3a.

IlepeuyeHb NMpUMepPHBIX 321aHUI KOHTPOJbHBIX Pa0OT AJsl OlleHKH CPOPMUPOBAHHOCTH
3HaHUil 1 yMeHuil komnereHunu OIK-1:

KonTpoubnas padora Ne 1

Zagaua Ne 1. [Ipu T = 298 K u cranmapTHOM AaBIIEHWW HW3BECTHBI DHTAIBIIUU CrOpaHUS
akpmwtorntpuna  AcH%(298, CsHsN, x) = —420.82 kkan/mons,  Bomopoma  AcH®(298, Ha, 1) =
=—68.32 kkan/mom,  u  rtpaduta  AcH°(298, C, rp) = —94.05 KKkan/MOIB. CrangapTtHble
SHTANBIMN oOpasoBanus nmanoBojopona AfH’(298, HCN, r) = 31.00 kkan/Monb W aleTHiIeHa
AfH0(298, CoHz, r) = 54.19 kkan/mons.  PaccumTaiite  CTaHAApTHYIO  SHTANBIHMIO  PEAKIUU
CoHyry + HCN¢y — CH2=CH-CN() npu temmeparype T = 500 K. Crmeayer ydecth, 9TO TpH
Ty =351.65 K akpunonurpun ucnapsercs; AyHY(298, CzHsN) = 7.85 kkan/monb. TemmoemkocTH
KUIKOTO ¥ Tra3000pa3HOro akpwioHHTpwia cieayer mpuHaTh paBHbiMH Cp(CsHsN, x) =
= 98.7 JIx/(K-monb) u Cp(C3HsN, 1) = 63.76 Jx/(K-M0Jb) U HE 3aBUCAIIIMMHU OT TEMIIEPATYPHI.

3agauya Ne 2. Hexoropoe kommuectBo SO3 HarpeTo B 3aKpeIToM cocyae no 1 = 727 K.
B pesynbpTaTe TepMudeckoit nuccormanuu oopazoBanuck SOz u Oz, Beraucnure:
1) ucxoanoe masienue SO3;
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2) o0liee JaBJIeHWE PAaBHOBECHOW ra3oBoi cMecH, ecnu s peakuuu SO2 + %202 — SO3
Kp = 1.855, a paBHOBecHOe naBieHHe Peg(SO2) = 4.05-10% Ia.

KonTpoJsbnas pa6ora Ne 2

3apaua Ne 1. Onpenenute, BO CKOJIBKO pa3 0oJibllie NOTpeOyeTcs: BOASHOrO mapa (1o mMacce)
Ha mneperonky HadpramuHa npu | = 101.7°C mo cpaBHEHHMIO C TEpEroHKOW HadTaIuHA
npu T = 130.2°C? JlaBneHuss HachlIEHHOTO Napa HadTaavHa I yKa3aHHBIX TEMIIEpaTyp
paBHbl 20 1 60 MM pPT.CT., COOTBETCTBEHHO.

3agaua Ne 2. 3aBrcUMOCTS J1aBiieHUs HackleHHoro napa (I1a) ot temmeparyps! wis Gppeona
CClI2F2 BeIpaxkaeTcs ypaBHEHHEM:
Igp = 34.5 — 2406.1/T —9.261gT + 0.0037T.
Paccunraiite HOpMallbHYIO TeMIEpaTypy KHUICHUS (PEOHA, SHTAIBIUI0 M SHTPOIHUIO
ucrapeHus HpeoHa mpu HOPMAIIBHOH TEeMIIepaType KUIICHUSL.

Kontpoabsnasi padora Ne 3

3agaua Ne 1. Mzyuanu kunetuky mpomecca npu 25 °C: CIO™ + Brr — BrO™ + CI". PactBop
XJIOPHOBATHCTOTO HATPHSl TOTOBMIM IyTeM cMemenus 100 ma 5.46-:10°°M pactsopa NaClO,
48 M 0.5 H pactBopa NaOH u 21 M H2O; pactBop KBr ucmonp3oBaim st 3TOT0 ¢ Ha4aIbHOM
koHneHTpanueii Co = 2.508-:10~% M. Uepes onpeieneHHbIe TPOMEXYTKH BPEMEHH T10CTIE CMENTeHH s
npuroroBiieHHoro pactBopa NaClO u pacrBopa KBr orOupanu npoObl W OHpeAessuii B HUX
KoHIeHTpaluio BrO -nuonoB. Pe3ynbrarsl IpuBeAeHbI HIKE:

o 3. 7. 1 2 4 9
: 65 65 505 | 6.00 | 7.60 | 0.60

[BrO |1 0. 0. 0. 0. 0. 0.
02, M 0560 | 0953 | 1420 | 1800 | 2117 | 2367

OHpeI[eJ'II/ITe MOPAAOK PCAKIIUU U CPCAHIOIO KOHCTAHTY CKOPOCTH.

3agaua Ne 2. Jlns MHUIMUPYEMOTo pajaualueld pacmaja OpraHMYecKuX HHUTPATOB HpHU
OOBIUHBIX YCIOBUSX MPEATIOKEH CIEAYIOINNA MEXaHU3M:

NOs" — NO2 +0O k1), (1)
NO2 + O — NOs~ (k2), (2)
NO3; + O — NO2 + 02 (k3). (3)

CnenaB mpeamnoyIoKEHUE, YTO KOHLEHTpalus aTOMapHOro KHUCJIOpOJa MPaKTHYECKH
MIOCTOSIHHA, BBIBEJIUTE YpaBHEHUE [UIS CKOPOCTH OOpa30BaHUS HUTPUT-UOHOB. Kak OIKHBI
COOTHOCHUTHCA KOHIIEHTpAIlMM HUTPUT- U HUTPAT-UOHOB MEXIY cO0O0M, 4TOOBI peakuus uUMena:
1) nepBBIii MOPSAIOK MO HUTPAT-HOHAM; 2) BTOPOH TMOPSAAOK 1O HHUTPAT-WOHAM M MHHYC TEpBBIN
MOPSIIOK 110 HUTPUT-HOHAM?

KonTpouabnas padora Ne 4
3amaua Ne 1. PactBop CdCl2, comepxammii 0.2016% Cl -moHOB, MoOABEprHYT SIIEKTPOIU3Y
mexay Cd-anomom u Pt-katomom. Iocne anextponusa 33.59 cm® aHOMHOM KHAKOCTH COAEPKANH
0.0802 r Cl -uonoB. 3a Bpems 3J€KTpoiu3a B cepeOpstHOM KyjaoHoMeTpe Bbiaenuiaocs 0.0662 r

cepebpa. Haiiure uncna nepenoca nosos Cd?* u CI™.
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3apauya Ne 2. BeiuncnuTe KOHCTAHTY JUCCOIMAIMK ATHioBoro cruprta mpu 1 =298.15 K
nust peakiun CoHsOH — CoHsO™ + HY 3 cnieyromunx JaHHbIX

1) Hz | HCI (8 C2HsOH) | Hg2Cl:2 | Hg E%(298.15) = —0.0216 B,
2) Hg | HgzCl, | NaCl (8 C2HsOH) | Na (amanbsrama) E%(298.15) = —1.8562 B,
3) Na (amansrama) | C2HsONa (B C2HsOH) | H2 E%(298.15)=0.7458 B.

Ilepeuenb npuMepHBLIX 3aJaHWil  (BAPUAHTOB) KOJJOKBHYMOB [UI  OLEHKH
copMupoBaHHOCTH 3HAHUH 1 yMeHuil komneTeHunu OITK-1:

KoaaoxkBuym Ne 1

Bapuanrt 1

1. Ilepeuucnute SKCHIEPUMEHTAIBHBIE U TEOPETHYECKHE METOAbl OMNPEICNICHUsS DSHTaIbIUN
XUMHYECKUX PEaKIUM.

2. TemnoBas teopema Hepucra. IIpubnuxennas ¢opmyna HepHcta u ee ucmonb3oBaHUE IS
MPaKTUYECKUX PacCueTOB.

Bapuanr 2
1. Bropoii 3akOH TEPMOJMHAMHKHA W €ro pa3indHble (OopMyIHpOBKU. TepMoamHaMUYECKOE
000CHOBaHUE YHTPOTIHH.
2. OCOOEHHOCTH TEPMOJTUHAMUYECKOTO OMMCAHHS T€TEPOreHHOTO0 XMMUYECKOTO PAaBHOBECHSI.

Bapuanr 3

1. ®ynnamentanbHble ypaBHeHHs [ 1060ca. XUMHUUYECKUN TOTEHIIMAT U METO/IBI €r0 ONpeAeTICHUS.
2. TepmomuHamMHu4YecKass KOHCTaHTa PaBHOBECHS; €€ 3aBUCUMOCTD OT Pa3IMYHBIX YCIOBHM.

Bapuanr 4
1. MaremaTnueckuii annapat XuMHUUECKOH TEPMOIUHAMUKH.
2. Vcnonb3oBaHue 6a3 cTaHIAPTHBIX TEPMOAMHAMUYECKUX JAHHBIX JUIS MPAKTUYECKHX PACUYETOB
XUMUYECKUX PAaBHOBECHUH.
Bapuanr 5
1. Durponust kak (QYHKIHUS COCTOSHHUS CHUCTEMBl. MeToabl pacueTa HSHTPONHH PA3IUYHBIX
IIPOLIECCOB U CUCTEM. DHTPOINHMSI U30JIUPOBAHHON CUCTEMBI.
2. YpaBHeHHe HM300aphl XHMHUYECKOH peakiuu. Vcrmoimb30BaHWE Pa3UYHBIX HMPUOIMKEHUH TPHU
€r0 PEUICHHH.
Bapuanr 6
1. VpaBuenue ['n66ca-I'enpMronbua u €ero posib B XMMUH.

2. T'omoreHHOe XWMHYECKOE paBHOBECHE; YCIOBHE H KPHUTEPHUU. YpaBHEHHE H30TEPMEI
Bant-T'odda, ero ncrionpzoBanue 1i1st perieHus MPaKTUYECKH BaXKHBIX 3aj1ad.
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Bapuanr 7

Craructuueckas cymMMa 1o COCTOSIHUAM. VIcIioyib30BaHNE CTATUCTUYECKUX CYMM JJIsl pacueToB
aHaJIOTOB TEPMOJIMHAMUYECKUX (YHKLIUH.

Tperbe Hauano tepmoauHamuku. Iloctynar IlnaHka; OTKIOHEHMS OT HEro Ha IpUMeEpe
pPEAIBHBIX CUCTEM.

KoaaoxkBuym Ne 2

Bapuanr 1

®da30BbIC IEPEXOJIBI IEPBOTO K BTOPOro poaa. CTabmiIbHOCTE ¢as.
3akoH Payis u ero TepMoIMHAMHYECKHI BBIBO/I.

Bapuanr 2
Ypasuenue Knaysuyca-Knamneiipona; ero npuMeHeHue K ananusy (pa3oBbIX [1EPEX010B MEPBOTO
pona.
KonnuraruBHbie CBOWCTBA PaCTBOPOB.

Bapuant 3

[TpaBumno ¢a3 ['m606ca 1 ero TepMOIMHAMUYECKUI BBIBOI.
TepMmoanHaMuyecKkas KiacCH(PHUKAIUs pPacTBOPOB. M30bITOUHBIC PYHKIIMHA CMEIICHHUS.

Bapuanr 4

['ereporenHoe (a3oBoe paBHOBECHE B JIBYXKOMIIOHEHTHBIX CHUCTEMax. MeToj TepMUYECKOro
aHaJu3a 1 ocTpoeHue (ha30BbIX TUarpaMM C MPOCTON IBTEKTUKOM.

[TapunanbHple MOJIbBHBIE BEJNIWYUHBL. YpaBHeHHMs [ubOOca-lforeMa M UX HCIONB30BAaHHUE B
TEPMOJAMHAMUKE PACTBOPOB.

Bapuanr 5
['eteporenHoe (a3oBoe paBHOBECHE B TPEXKOMIIOHEHTHBIX CHCTeMax. MeTo/bl MOCTPOSHHS
¢dazoBbIx Auarpamm (TpeyronbHUK [ 'n606ca u TpeyronpHuk ['ud60ca-Posedoma).
PacTBOpHMOCTD ra30B 1 )KUIKOCTEH B KUAKOCTIX. 3aKOH ['eHpH. DKCTpaKIHsl.

Bapuanr 6
®da3oBbIe AMAarpaMMbl JIBYXKOMIIOHEHTHBIX CHCTEM DPa3lIMYHBIX THUTOB. [IpuMeHeHue mpaBuia
¢a3 I'n60ca 1 ux aHanu3a.

Peanbuble pacTtBopbl. Meroa aktuBHOcTed. OrmpeneneHue akTUBHOCTH W KO3 UIIMEHTA
AKTUBHOCTH U3 OIBITHBIX JaHHBIX.
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IlepeyeHsr NpPUMEPHBIX 3aJaHMii (BApUAHTOB) KOJUVIOKBUYMOB /JIfl  OLIEHKH

copmupoBaHHOCTH 3HAHUH ¥ yMeHuil komneTreHunu OIIK-3:

Koaaoxksuym No 3

Bapuanrt 1

[TpuOnkeHHbIE METOJbl XMUMHUYECKONM KHUHETHKH. METOoJ CTallMOHAPHBIX KOHIIEHTPAIMi
Bonenurteiina u ero ucnoyib30BaHue JUIsl PEIICHUsI KOHKPETHBIX 3a/1a4.
Kunerrka GoTOXUMHUECKHX PEAKIIHA.

Bapuant 2

OCHOBHBIC TOHATHS M ONpeeieHHs] (OPMATbHOW KMHETUKU. METO/bl ONpeesiCHUs] opsIKa
peakium.
depMeHTATUBHBIN KaTaK3; PUHIIMAIIBI, 0COOCHHOCTH OTIMCAHUS U MTPAKTUYECKOE 3HAUCHHE.

Bapuant 3

TepMoaMHAMUYECKUI AaCEeKT TEOpPUHM AKTUBUPOBAHHOTO KOMIUIeKca. DU3WYECKUl CMBICI
TPAHCMHUCCUOHHOTO KO3 (hULIMEHTA.
['eTeporeHHbIN KaTanu3; MPUHIUIIBI, OCOOCHHOCTH OMUCAHUS U MPAKTUYECKOE 3HAYCHHE.

Bapuanr 4

KuneTnka Hepa3BETBIEHHBIX MLENHBIX peakuuid. I[IpumeHeHne MeTona CTAlMOHAPHBIX
KOHIIEHTpAUUd 11 COCTABJICHHUS KHHETHYECKHX YPAaBHEHUN HEPa3BETBICHHBIX IEMHBIX
peaKuui.

OCco0EHHOCTH KaTaTUTUYECKUX peakinii. MexaHu3M M KMHETUKA TOMOTE€HHO-KaTaTUTHYECKUX
peakuuii. KuciorHo-ocHOBHOM KaTaius.

Bapuanr 5

3aBHCHMOCTD CKOpPOCTH pCaKIUMu OT TEMIICpATYypPhI. BHGPFI/ISI AKTHUBaIluu. HOBerHOCTB
MMOTEHITUAILHOMN OHCPTIHUH. Onpez[eneHHe OHCPTHUU aKTUBAIIMU U3 OINBITHBIX TaHHBIX.
MeTannoKOMILIEKCHBIHM KaTaJln3; [IPUHIHUIIBI, OCOOCHHOCTH OIMCAHUS | IMPAKTHYICCKOC
3HA4YCHUC.

Bapuanr 6
Teopusi akTUBHBIX CTOJKHOBEHUI M €€ MPUMEHEHHE K MOHOMOJIEKYJIAPHBIM peakiusMm. Cxema
JIngnemana.

Karann3; ocHoBHbIE mnpuHIMIIBI Katanu3a. l[Ipupoma neiictBus kartann3aTopoB. DakTopsl,
OIPEIEAOIINE CKOPOCTh KaTATUTUYECKON PEaKIUH.
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Ilepeyenr mnpuMepHbIX 3aJaHMi  (BapHAHTOB) KOJUIOKBHYMOB /UI  OLEHKH

copmMupoBaHHOCTH 3HAHUH 1 yMeHuil komnereHunu OIIK-3:

N

KoaioxkBuym Ne 4

Bapuanrt 1

Teopus anexTponuTUueckor qucconuanuu Appennyca. [Ipenmymectsa u HeIOCTATKU.
DNEKTPOXUMHUYECKAsi KOPPO3HSI METAJNIOB U METO/IbI 3AILUTHI.

Bapmuanr 2
DNEKTPOXUMHUYECKUM MOTEHLIHA. VYcnosus ANEKTPOXUMUYECKOTO paBHOBeCHS.
TepMoanHaMuKa rajnbBaHM4ecKoro aieMenTa. J1C uenu.
HepaBHoBecHbIE sIBIEHUS B pacTBOpax 3JIEKTPOJIUTOB.

Bapuanr 3

Krnaccudukanus 351eKTpo1oB. Y CTPOMCTBO BOJOPOIHOTO MICKTPO/IA.
DJIEKTPOJIN3 PACTBOPOB U PACILIABOB 3JIEKTPOIUTOB. 3akoHbl Dapanest.

Bapuanr 4
Teopuss pacTBOPOB CHJIbHBIX 3J€KTpoiuTOB Jlebas-Xrokkensd. Pacuer ko3ddunueHToB
AKTUBHOCTH. /[OIyIeHnst TEOpUH U €€ MIPAKTUIECKOE 3HAYCHHUE.
IToTeHIIMOMETPUYECKUN U KOHAYKTOMETPUYECKUM METObI aHAIU3A.

Bapuanr 5
MexaHu3M BO3HUKHOBEHUS CKayka IIOTEHIMajaa Ha FPAHUIE «METAII—PACTBOP DJIEKTPOJIUTAY.
OnexkTpoansiii notennuain. Gopmyna Hepucra.
JIBOMHON OJJIEKTPUYECKUN CIOW Ha TPAHULE «METAI-PACTBOP JJIEKTpoauTa». Moaenu
JIBOMHOTO JIEKTPUYECKOTO CIIOSI.

Bapuanr 6
Tabnuna cTaHAApTHBIX AIEKTPOAHBIX MOTEHIMANIOB, UCIIONIb30BaHUE UX 3HAYEHUH AJIs pacyera

TEPMOJMHAMUYECKUX XAPAKTEPUCTUK XUMUYECKUX PEAKLIUM.
Kunernka snexrponubix nporeccos. [lonspuzanus. uddy3rnonnoe nepeHanpskeHUE.

IlepeyeHb NpUMEPHBIX BONPOCOB JLIsi JK3aMeEHa:

[lonatue TemnoThl, paboOTHl, BHYTpeHHEH »sHepruu. [lepBoe Hayano TEPMOAMHAMHUKH.
DOHTaNbINA.

TemnoemkocTs. TemI0EMKOCTb ra30B ¥ TBEPABIX TEI.

TemnoBoit apdext xumuyeckoi peakuuu. 3akoH ['ecca. 3aBUCHUMOCTBH TeIIOBOro 3ddexra
XUMHUYECKON pEaKIIMU OT TEMIIEPATYPHI.

PaBHOBecHBIE U TEpMOAMHAMUYECKH O0OpaTUMBbIe npotiecchl. PaboTta 00paTUMBIX MPOIIECCOB.
CaMonpoun3BOJIbHBIE U HECAMOIIPOU3BOJIBHBIE IIpolecchl. BTopoe Hauano TEpMOAMHAMUKH U
ero hopmynupoBku. [{uxn Kapno.

Bropoe Hawaio TepmoauHamuku. Ilomstue sHTponmu. 3MmeHeHus SHTponMM B
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10.
11.
12.
13.
14.
15.

16.
17.
18.
19.

20.
21.

22.
23.

24,

25.
26.

217.

28.

29.

30.

31.

32.
33.

34.
35.

36.

37.

38.
39.

M30JIMPOBaHHBIX U HEU30JIMPOBAHHBIX CUCTEMAaX U HAIPaBJIEHUE MpOIIECCa.
Pacuer uamMeHeHust SHTPOINMK B PABHOBECHBIX MPOLECCAX.

@Oynkius  [ub6ca, ¢ynkuus [enpmronbiia.  YCIoBHS  PaBHOBECHS U KPUTEPHUHU
CaMONPOU3BOJIBHOTO IPOTEKAHUsI TMPOLECCOB, BBIPAXKEHHBIE YEPE3 XapaKTEPUCTUUECKUE
GbyHKIMN.

Oynknusa ['m66ca. 3aBucumocts GyHkuu ['m66ca OT TeMnepaTypsl U IaBJICHUS.
Xapakrepuctuiueckue GyHKIUU. Y paBHEeHUsT MakcBema.

[Tonstue I'-dazoBoro nmpocrpancrsa. Ancambiau ['m60ca.

CraTucTuueckoe TOJIKOBaHUE SHTPOIIUH.

Cratuctuueckas cymma. CTaTUCTUYECKUE aHATIOTH TEPMOJIMHAMUYECKUX ()YHKIUH.

Pacuer TepMogHaMUUECKON KOHCTAHThI PABHOBECHS 110 CTATUCTUYECKUM CyMMaM.
Tepmonunamuyeckasi KjaaccuuKanusi pacTBOPOB. XUMHUECKHM MOTEHIIUAN PAaCTBOPUTENS U
PacTBOPEHHOI'O BEIIECTBA.

[TaprmanpHbIe MOJIBHBIE BeTMYHHBL. Y paBHeHus [ m0606ca-/rorema.

Komnurarusssle cBoiicTBa pacTBopoB. Kpnockomnus u 30yJInocKonus.

OcMoTHYECKOE 1aBIICHUE.

3akoH pacnpezenenuss HepHcra. Dkcrpakuus. PacTBopuMOoCTh ra3oB M TBEpPABIX BEILECTB B
KUIKOCTAX. 3akoH ['eHpu.

JlaBneHue HACBIIIEHHOTO Mapa pacTBOpoB. 3akoH Payinsa. OTkioHeHus ot 3akoHa Payisi.
JlaBneHue HachllleHHOTOo niapa pactBopoB. IlepBeiii u  BTOpoil 3akoHbl KoHoOBanoBa.
Paznenenne cmeceli myrem neperonku. Ileperonka ¢ mapom.

TepmoauHaMuueckass akTUBHOCTb. MeTO/bI €€ OnpeIeeHUSI.

@da30Bbl€ MPEBpALICHUS HHIAMBUAYAJIBHBIX BelECTB. YpaBHeHue Kiaysuyca-KnamneipoHa.
@da30BbIe IEPEXObI IEPBOTO U BTOPOrO POJA.

XHAMHMYECKUH MMOTEHIMAT UACAIBHOIO M HEUJCAIBHOIO Ta30B. TepMoInHaMHUIecKas JeTy4eCTh
U METOJBI €€ ONPENEITICHUS.

I'ereporennoe dazoBoe paBHoBecue. [Ipasmiio a3 ['nbo6ca.

[Tpumenenue npasuia a3 ['mO6ca Kk 0OTHOKOMIIOHEHTHBIM CHCTEMaM (Jinarpamma COCTOSIHUS
BOJIbI, IMarpaMMa COCTOSTHUS Cepbl, uarpamma cocTosiHus yriaepoaa). [lomumopgusm.
da3oBoe paBHOBECHE B JIByXKOMIIOHEHTHBIX cUcTeMax. Pa3Hble THUIbI (a30BBIX JUArpaMM.
Meton TepMHUYECKOro aHaiau3a. XHMUYECKHE COEIUHEHUS B OMHapHBIX CIUIaBax C
KOHI'PY2HTHOM Y HHKOHTPYHTHOM TOYKaMH IJIaBICHHUS.

®da30Boe paBHOBECHME B TPEXKOMIIOHEHTHBIX CHCTeMax. IpeyroibHUK I[u60ca-Pozeboma.
BnusiHue TpeTbero KOMIOHEHTa Ha B3aUMHYIO paCTBOPUMOCTD JBYX JKMJIKOCTEH.

XHMMHMUYECKOE paBHOBECHE. BpIpakeHME KOHCTAaHT pPAaBHOBECHS PEAKUUN IPU Pa3INYHBIX
crioco0ax BeIpa)keHUs KOHIIEHTpaluid. Pacuet BbIxo/1a MpoIyKTOB.

I'oMoreHHoe XMMHYECKOE paBHOBECHE. 3aKOH ACHCTBYIOUIMX MacC. YPaBHEHHE H30TEPMbI
peaxkuu.

Bnusinue temreparypbl M JaBi€HMsS HA PaBHOBECHE B XMMHUYECKHX DPEaKIMIX. 3aBUCUMOCTD
KOHCTaHT paBHOBECHS OT TEMIEpaTyphbl. Y paBHEHUE U300apbl U U30XOPHI PEAKIIHH.
[IpumeneHne 3aKoHa JEMCTBYIONINX MacC K T€TEPOTreHHBIM PEAKIUIM.

Tperbe Hauamo TepMOAUHAMUKH. AOcomiOTHas dHTponua. Pacuer paBHOBecHil 1O
a0COIIOTHBIM 3HAYEHUSIM SHTPOIHUH.

Tennosas Teopema HepHcTra. OCHOBHBIE BBIBO/IbI, BHITEKAIOLINE U3 HEE.

TaOnuipl cTaHIAPTHBIX 3HAYEHUI TEPMOJUHAMHYECKUX (YHKIHMH W MX UCIOJIB30BaHUE IS
pacuera KOHCTaHT PAaBHOBECHUS PEAKIIUIL.

OcCHOBHbIE TIOHATHS XUMHYECKONW KHHETUKH: MEXaHH3M XMMHYECKOH peakluH, CKOPOCTh
XUMHUYECKOM PEaKIMM, KUHETHMYECKOE YpaBHEHUE (OCHOBHOM IIOCTYJAT XUMHYECKOU
KMHETUKH ), IOPSA0K XUMHUUECKON peaklK, KOHCTaHTa CKOPOCTH.

MeTtoap! onpenesieHns NopsAaKa PEaKIUH.

Kunernyeckue ypaBHeHHs] HEOOpATUMBIX peaKIUii MEPBOTO U BTOPOTO MOPSIIKOB.

IlonsatTe o cnoxHbIX peakuusax. [IpuHnun HeszaBucumoctu peakuui. CIoKHBIE peaKLUu:
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40.
41.

42.
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.

68.
69.

o0paTumble, apasiebHbIE.

ITocnenoBarenbHble peakuu. MeTo CTallMOHAPHBIX KOHLEHTPALUH.

BnusiHue teMmeparypbl Ha CKOPOCTb PEAKLMH. DHEprus akTUBALMU U €€ OIPENEICHHUE U3
9KCIIEPUMEHTAIbHBIX JIaHHBIX.

Teopust ak THBHBIX CTOJIKHOBEHUH U €€ MPUMEHEHHE K OMMOJIEKYIISIPHBIM PEaKIUsIM.

Teopust akTUBHBIX CTOJIKHOBEHHMH U €€ MIPUMEHEHHE K MOHOMOJIEKYJISIPHBIM peakuusaMm. Cxema
JInnpemana.

Teopuss axTUBUPOBaHHOrO KoMmIulekca. lIOBEpXHOCTh NOTEHUMAIBHOM SHEPrUU. BhIBOX
OCHOBHOT'O YPaBHEHUS.

TepMonnHaMuUYeCKUM  acleKT  TEOPUHM  AKTUBHPOBAHHOIO  KOMIUIEKca.  ToikoBaHue
CTEPUYECKOT0 MHOKUTEIIS.

®dotoxumuyeckre peakuuu. OCHOBHbIE 3aKOHBI (oroxumuu. KuHeTnka (GOTOXMMHUYECKUX
peaKuuid.

dotoxumuyeckoe  Bo30yxkiaeHue  Monekyil.  ®dnyopecuenuus u - docdopecueHIys.
be3bI3nyuarenbHble IEPEXOMBI.

Meton cTaMOHapHBIX M METOJ KBAa3UCTALIMOHAPHBIX KOHLEHTPALIMA Kak OCHOBA
KMHETUYECKOT0 aHAJIN3a CIIOKHBIX PEaKIIUM.

Kunernka Hepa3BETBIECHHBIX LENHBIX peakuuid. IIpuMmeHeHne Merona cTalMOHAPHBIX
KOHUEHTpAalUUN JJIsl COCTAaBJICHHUS KHHETUYECKUX YpaBHEHUI HEpa3BETBICHHBIX IIEMHbBIX
peaKkuuid.

Kuneruka pazBeTBieHHBIX LeNHbIX peakuuil. LlenmHoe Bocnnamenenue. TemoBoi B3pbIB.
Karamus. Ilpupoma neiictBus Katanu3aTopoB. DakToOpbl, ONpPENENSIONIME CKOpPOCTh
KaTAIATUYECKON PEaKIIUH.

Oco6eHHOCTH KaTaIUTUYECKUX peakuuid. MeXxaHu3M U KMHETHKA TOMOT€HHO-KaTaIUuTHYECKUX
peakuuii. KucimoTHO-OCHOBHOM KaTanus.

I'eteporennsiii katanu3. HeoTHOPOJHOCTh MOBEPXHOCTH KaTaiuzaropa. Ponb ancopOuuu.
Kunernueckas u nuddy3ronHbie 0071aCcTH FeTEPOreHHOro Mpolecca.

Kunernka rereporeHHO-KaTAIUTUYECKUX peakuuid. [lopsnok KaTaauTHUECKUX peakuui.
Bnusinue TemnepaTypbl Ha CKOPOCTh KaTATMTHUYECKUX PEAKIIHM.

MeTanokoMIIIIEKCHBIN KaTtanu3. KiroueBble peakiiui B METAJUIOKOMIUIEKCHOM KaTalus3e.
Teopus snexkTpoauTHuecKol aucconuanuu Appenuyca. IlpunoxkeHue Teopuu K pa3indHbIM
IIpoLecCcaM.

[IpyunHBl 37EKTPOIUTUYECKON Aucconranuu 3ekTponutoB. ConbBaTalus W THJpaTanus
1oHOB B pactBope. Lluki bopHa-I"aGepa.

DNeKTPONPOBOAHOCTH PACTBOPOB AIEKTPOJIUTOB. KOHIYKTOMETpHUYECKUI METO ] aHAIN3a.
Teopernueckas HHTEpIpETALMS dJEKTPOIIPOBOAHOCTH PACTBOPOB JIEKTPOIUTOB.

UYucna nepeHoca U METOJIbI UX OIPENIEICHUS] U3 ONBITHBIX JAHHbIX.

AKTUBHOCTh U KOA(PQPHUIMEHT aKTUBHOCTH 3JeKTposuTa. CBsA3b KOI((UIMEHTOB aKTUBHOCTH
HMOHOB C HOHHOM CUJION pacTBOpA.

Teopuss pacTBOpOB CWIBHBIX 3JIeKTpoiuTOB Jlebas-Xiokkens. Pacuer koa(duumeHToB
AKTUBHOCTH.

MexaHn3M BOZHUKHOBEHHS CKadyKa IMOTEHIMAIA HAa TPAHUIIE «METaUI—PacTBOP IJIEKTPOIUTAN.
Onextpoanslii noreHuuman. ®opmyna HepHcra.

Bonoponnsrii anexkrpon. Tabiuna cTaHgapTHBIX 3JIEKTPOJIHBIX MOTEHIIMANIOB, UCIIOIb30BaHUE
UX 3HAUYEHUH JJIs pacyeTa TEPMOJUHAMUYECKUX XapaKTePUCTUK XUMUYECKUX PeaKIuil.
Knaccuukanuss 31eKTpoJoB. DNEKTpPOAbl MEPBOro0 U BTOporo poaa. OKHCIUTETHHO-
BOCCTAHOBUTEJIBHBIE 3JIEKTPO/IBI.

Onexrpoasuxkymias cuna dmemeHToB (B3C). Cocrapnstomue D/C B 2IEKTPOXUMUYECKUX
cucreMmax. [IpaBuiia 3anmcu 3JIEKTPOJHBIX PEAKINN U AIEKTPOXUMHUYECKUX CUCTEM.
Knaccudukanus raqpBaHUYECKHX IIETICH.

TepMonrHaMuKa raJlbBAHUYECKOTO 3JIEMEHTA.

[ToTeHmoMeTpruYECKU METO/] aHAJIN3A.
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70.

71.

72.

73.
74.
75.
76.
77.

DNEKTPOXUMHYECKHE DJIEMEHTHl M HCTOYHMKU ToKa. KuClIopoaHO-BOAOPOAHBIH 3JIEMEHT.
CBUHIIOBBIN aKKyMYJISITOP.

JIBOWHOW 3JEKTPUYECKUM CJIIOM Ha TPAHULE «METAI—PACTBOP BJIEKTpoiuTay. Moxaenu
JBOMHOTO AJIEKTPUYECKOTO CIIOSI.

HepaBHOBeCHbBIE 3JEKTPOAHBIE NPOLECCHL. NEKTposn3. 3akoHbl Dapazaes. DIEKTPOIU3
pacIuiaBoB U BOJAHBIX PACTBOPOB AJIEKTPOIUTOB.

Kuneruka snextpoansix mpoueccos. [lomspusanus. Auddy3rnonnoe nepeHanpsmKeHue.
XuUMHUEcKas TOJIApU3aLUs WIH 3JIEKTPOJAHOE NTepeHANPsHKEHUE.

IIepenanpsixenue. Teopus nepeHanpsKeHUs BOAOPOAA.

[ToTenuman Hya€BOrO 3apsAia U METO/bI €r0 ONpPeNeIeHUs. DIEKTPOKANWIIISPHBIC SIBICHHUS.
DNEKTPOXUMHYECKas KOPPO3Usl METAJIJIOB U METO/IbI 3aILIUThI OT HEE.

Memoouueckue mamepuanvl, onpeoenaioujue npoyedypvl OUeHUGAHUS

[Tonoxkxenne «O mPOBENEHUH TEKYILErO KOHTPOJSA YCIEBAEMOCTH M IPOMEXKYTOYHOU
arrecrauun oOywaromuxcs B HHI'Y», yrBepxknenHoe mnpukazom pekropa HHIY
ot 13.02.2014 r., Ne 55-O/JI.
[Tonoxenne o ¢OHIAE OICHOYHBIX CPEJICTB, YTBEpKIECHHOE mpukazoM pektopa HHIY
o1 10.06.2015 1., Ne 247-O/1.

6. YueOHO-MeTOAuYecKoe 1 MH(OpMAIITUOHHOE 00ecriedyeHHue TN CIIUTIIUHbI

Teopernueckasl MOArOTOBKA K JIAOOPATOPHBIM 3aHATHUSAM W TPOMEKYTOUHOM aTTecTaluu

MOKET OCYLICCTBIIATHCA IO CICAYIOMIUM JIMTCPATYPHBIM HCTOUHHUKAM:

6.1. Ocnosnasn numepamypa

1.

Epemun, B.B. OcHoBbl o0melr u ¢usnyeckoit xumuu [Tekcr]: YyeOHoe mnocobue amns
CTYIEHTOB BY30B, M3y4YalOIUX JUCLHUIUIMHY «XUMHSA», N0 HampasieHuo noarorosku BIIO
011200 / B.B. Epemun, A.4. bopmesckuii. — lonronpynusrit: Matemnext, 2012. — 848 c.
HamackuH, b.b. Dnextpoxumus [Tekcr]: YueOnuk no Hampasienuto 510500 «Xumus» u
cnermansHocT 011000 «Xumusa» / B.b. lamackun, O.A. Ilerpuii, I''A. Hupnuna. — M.:
Xumus, KonocC, 2006. — 672 c.

Kapskun, H.B. OcHoBbl xumuueckoil TtepmonuHamuku [Tekcr]: VYuebHoe mnocobue /
H.B. Kapskun. — M.: Akagemus, 2003. — 462 c.

Omanysns, H.M. Kypc xumunueckoir kuHeTuku [Tekcr]: VYueOHHMK Ui XHUMHUYECKHUX
¢dakynpTeToB yHuBepcutetoB / H.M. Owmanysnb, [.I. Kuoppe. — M.: Brpicmas mikona,
1984. — 463 c.

Kucenesa, E.B. COopHuk mnpumepoB u 3amady no ¢usnueckoir xumum [Tekcr]: YuebHoe
nocodbue sl XUMHKO-TexHojormdyeckux By3oB / E.B. Kucenera, I'.C. KaperHukos,
N.B. Kyapsimos. — M.: Beiciias mkosa, 1983. — 456 c.

6.2. /lononnumensnan numepamypa

1.

3.

BopmeBckmii, A.fl. ®uszmueckas xumusa. Tom 1. OOmas u XuMu4eckas TEpPMOJMHAMUKA
[DnexTponnsiit pecypc]: Yueonuk / A.f. bopmesckuit. — M.: UHOPA-M, 2017. — 606 c.
Pexxum noctyna: http://znanium.com/catalog.php?bookinfo=543133.

bopmeBcknii, A.fl. @uszmyeckas xumusa. Tom 2. Cratuctuueckas TepMOIUHAMHUKA
[DnexTponHblii pecypc]: YueOnuk / A.Sl. bopmesckuit. — M.: UH®PA-M, 2017. — 383 c.
Pexxum moctyma: http://znanium.com/catalog.php?bookinfo=543170.

Epemun, B.B. OcHoBbl ¢usmueckoit xumun. Yacte 1 [Tekct]: YueOHOoe mnocobue mis
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10.

11.

CTYICHTOB BY30B, oOydaromuxcs mno cnermuanbHocT 011000 «Xumus» / B.B. Epemun,
C.1. Kapros, U.A. Ycnenckas, H.E. Ky3smenko, B.B. Jlynun. — M.: burom. Jlaboparopus
3Hanui, 2013. — 320 c.

Epemun, B.B. OcHoBbl ¢usnueckort xummu. Yacte 2 [Tekcr]: YdyeOHoe mocoOue st
CTYICHTOB BY30B, oOydaromuxcs mo crnenuansHoct 011000 «Xumus» / B.B. Epemun,
C.1. Kapros, U.A. Ycnenckas, H.E. Ky3smenko, B.B. Jlynun. — M.: burom. JIaboparopus
3Hanui, 2013. — 263 c.

Konecunuko, 1.M. COopHHK 3a/1a4 110 TEPMOAUHAMHUKE (PHU3NKO-XUMHUUYECKHUX MPOIECCOB. ToM
1 [Tekcr]: Yuebnoe mocobue / .M. Konecuukos, N.A. Cemuoxun, B.A. Bunokypos, C.H.
Konecunukos. — M.: U3n-Bo «Hedth u raz» PI'Y nHedTu u raza um. U1.M. I'yOkuna, 2007. — 482
c.

baiipamoB, B.M. OcHoBbI 3nektpoxumun [Tekct]: YueOHoe mocoOue ajis CTyIEHTOB BY30B,
obyuaromuxcs no cnenuanbHoctd 011000 «Xumus» u HampasiaeHuro 510500 «Xumwusy /
B.M. baiipamoB. — M.: Akagemus, 2005. — 240 c.

Kapskun, H.B. ®usnueckas xumus. 3agaun U ynpaxsHeHus ¢ peuieHueMm. Yacts 1 [Tekcr]:
Yyebnoe mocoome / H.B. Kapskun, D.A. Apremoa, M.H. Kimmmona, II.H. Hukomnaes,
B.I1. Huctparos, B.I1. Cepreesa, b.1. Tapynun. — Huxuuit Hosropoa: U3n-so HHI'Y, 1994.
— 140 c.

Kapskun, H.B. ®usnueckas xumus. 3agaun U ynpaxsHeHus ¢ peuieHueMm. Yacts 2 [Tekcr]:
Yuyebnoe mocoome / H.B. Kapskun, D.A. ApremoBa, M.H. Kimmmona, II.H. Hukomnaes,
B.I1. Huctparos, B.I1. Cepreesa, b.1. Tapynun. — Huxuuit Hosropoa: U3n-so HHI'Y, 1994.
—339c.

Epemun, E.H. OcHoBbl xumuueckoil TtepmommHamuku [Tekct]: YdueOHOoe mocobue st
XUMHUYECKHUX crenuagbHocTedt yHuBepcuteroB / E.H. Epemun. — M.: Beicmas 1mikona,
1978. - 391 c.

Epemun, E.H. OcHoBbl xumuueckoil kuHetuku [Tekcr]: VYyeGHoe mocobue /
E.H. Epemun. — M.: Beiciias mxkona, 1976. — 375 c.

Ky6o0, P. Tepmoannamuka. CoBpeMeHHBIN Kypc ¢ 3afayamu U pemeHusMu [Tekct]: YuebHoe
nocobue / P. Ky6o. — M.: Mup, 1970. — 304 c.

6.3. Pexomenoyeman numepamypa

1.

2.

[Ipuroxun, 1. CoBpemennast tepmoarHamMuka. OT TEMJIOBBIX ABUTATEIeH 1O AMCCUIIATUBHBIX
crpykryp [Teker]: YueOnuk / U. Ipuroxun, [. Kongenynu. — M.: Mup, 2002. — 461 c.
baxun, HM. Tepmonunamuka mns XuMukoB [Tekct]: YueOHUK M CTYJIEHTOB BY30B /
H.M. baxun, B.A. UBanuenko, B.H. ITapmon. — M.: Xumus, KonocC, 2004. — 416 c.
My3sikantoB, B.C. 3agaun no xummudeckoit tepmoanHamuke [Tekcr]: Yue6Hoe mocobue amns
By3o0B / B.C. My3bikantoB, H.M. baxun, B.H. Ilapmon, H.H. Bbynrakos,
B.A. UBanuenko. — M.: Xumus, KonocC, 2004. — 120 c.

Henncos, E.T. Xumuueckas kuneruka [Tekct]: YueOnuk / E.T. Jlenucos, O.M. Capkucos,
I".W. JIuxtermrreiid. — M.: Xumus, 2000. — 568 c.

[Tonropak, O.M. Tepmonunamuka B ¢usudeckoir xumun [Tekcr]: YueOHOe mocoOue ais
XUMUYECKHX M XUMHKO-TEXHOJOTHUECKUX crnernuaibHocTei By3oB / O.M. Ilontopak. — M.:
Bricmasg mkoma, 1991. — 318 c.

Antponos, JL.U. Teopernueckast snekrpoxumusi [TekcT]: YueOHUK A XUMHUYECKUX H
XUMHKO-TEXHOJIOTHYECKUX crienuanbHocTeil By3oB / JIL.U. Antponos. — M.: Beicmias mikona,
1984. - 519 c.

OtkuHc, [1. ®uznveckas xumusi. Tom 1 [Tekct]: Monorpadus / I1. Dtkunc. — M.: Mup, 1980.
—580c.

OtkuHc, [1. ®uznveckas xumusi. Tom 2 [Tekct]: Monorpadus / I1. Dtkunc. — M.: Mup, 1980.
—584c.

I'epacumos, S.N. Kypc ¢usnueckoit xumuu. Tom 1 [Tekcr]: YueOHoe mocoOue st
xuMmudeckux (akynpreToB yHuBepcureros / SI.U. I'epacumos, B.I1. [Ipesunr, E.H. Epemun,
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A.B. Kucenes, B.Il. Jlebenes, I''M. Ilanuenko, A.M. Ilapirua. — M.: Xumwus, 1970. —
592 c.

10. T'epacumon, SA.UN. Kypc ¢usudeckoir xumuu. Tom 2 [Tekcr]: YyeOHoe mocobue s
xuMudeckux ¢akynpTeToB yHUBepcuTeToB / .M. I'epacumos, B.II. [Ipesunr, E.H. Epemusn,
A.B. Kucenes, B.Il. Jlebenes, I''M. IlanuenkoB, AWM. llapirua. — M.: Xumwus, 1973, —
623 c.

6.4. Humepuem-pecypcol

http://elibrary.ru.
http://link.springer.com.
http://www.sciencedirect.com.
http://pubs.acs.org.

http://pubs.rsc.org.
http://www.uspkhim.ru.
http://webbook.nist.gov.
http://www.chem.msu.ru/cgi-bin/tkv.pl.

Y4eOHO-MeTonuYecKass JUTeparypa Uil JaHHOW JWCHUIUIMHBI MMEETCS B HAIWYHH B
anekTpoHHO-0nbmuoreynorr cucteme ZNANIUM.COM, goctynm K KOTOpOM mpeAocTaBieH
crynentam. ObC ZNANIUM.COM copepKUT NpOU3BENEHUS KPYIHEHIIUX POCCUNCKUX YUEHBIX,
PYKOBOJIUTENECH TOCYAapCTBEHHBIX OpraHoB, HpenojaBaTeiel BeAylluX BY30B  CTPaHBbI,
BBICOKOKBATM()MITUPOBAHHBIX CIICIUATMCTOB B Pa3iWYHbIX cpepax Ouzneca. Donn Onbmmorexu
c(OpMHPOBAH C y4ETOM BCEX M3MEHEHHUH 00pa3oBaTeNbHBIX CTAHAAPTOB M BKJIHOYAET Y4EOHUKH,
yueOHbIe mocoOus, MoHorpaduu, aBTropedeparbl, AUCCEPTAIMH, JHIMKIONCAWH, CIOBApU H
CIPAaBOYHUKH, 3aKOHO/1aTEIbHO-HOPMATUBHbIE JIOKYMEHTBI, ClIe[[MalIbHbIE IEPUOINUYECKHE U3JaHUs
U U3JlaHus, BbIIyCKaeMble H3JaTeiabcTBaMu By30B. B Hactosiee Bpems ObC ZNANIUM.COM
COOTBETCTBYET BCEM TpeOOBaHUAM (eiepalibHBIX IOCYIapCTBEHHBIX 00pa30BaTEeNbHBIX CTaHIAPTOB
Boiciiero oopazosanus (PI'OC BO) HOoBOro nokoseHusl.

VYyebHO-MeTOIMYeCKas JUTeparypa Uil JaHHOM JAHMCHUIUIMHBI MMEETCS B HAJIWYMM B
ANIEKTPOHHO-OMOIMOTEeUHON cucteme MznmatenbctBa «JlaHb», JOCTyn K KOTOPOM —Takke
npenoctasieH cryaeHtam. ObC M3parensctBa «JlaHb» BKItOYaeT B ce0si IJIEKTPOHHBIE BEPCUU
KHUT H3/aTeNbeTBa «JIaHb» W JIPYrHX BEAYIIMX H3AATENbCTB Y4EOHOW IMTEpaTyphl, a TaKKe
3JIEKTPOHHBIE BEPCUU NEPUOTUYECKUX M3/IaHUM 1O €CTECTBEHHBIM, TEXHUYECKHM U T'YMaHUTAPHBIM
Haykam. ObC M3parenscTBa «JlaHby» obOecrieunBaeT IOCTYN K HaydHOH, yueOHOU nuTeparype U
HaYYHBIM [IEPUOANYECKUM U3JaHUSIM 110 MaKCUMaJIbHOMY KOJIMYECTBY MPO(UIBHBIX HAlpaBJIECHUH.

7. MaTepuajbHO-TeXHHYECKOe o0ecneyeHne TUCIHMINHbI

JuctunnuHa obecriedeHa y4eOHBIMH ayIUTOPHUSAMHE JJIsl POBEACHUS 3aHITHIA JIEKIIMOHHOTO
TUIIa, MPAKTUYCCKUX 3aH$[THI>'I, HpOMeX(YTOqHOﬁ aTTeCcTallui, a TaKXKE IIOMCIHICHUAMHU [JIA
CaMOCTOSITENIHON  paboThl. MarepuanbHO-TeXHHYECKOe OO0ecrevyeHrne BKIIOYAeT: HOYTOYK,
NIEPEHOCHOW AKPaH, MMPOEKTOP, TOCKA.

Jlns mpoBeneHusi 1a00paTOpHBIX pabOT Mo (HU3MUECKON XMMUU XMUMHUYECKUN (DaKylmbTeT U
kadenpa GU3HIECKON XUMHUH PACTIONATafOT JIA0OPATOPUSIMU, OCHANICHHBIMU ITOCY/ION, PEaKTHBAMU
U o0opynoBaHHEM, HEOOXOIUMBIMH JUIS TPOBENCHUS (PUIUKO-XUMHUYECKUX DKCIEPUMEHTOB.
JlaGopatopust ob6opynoBana yueOHO-mabopaTtopHpiMu Komiiekcamu (YJIK  «Xumusy) s
BBIMIOJTHEHHUST Pa00OT MO XMMHUYECKOM TEpMOAMHAMUKE, XUMHUYECKOW KHHETUKE U KaTaiausy,
QJICKTPOXMMHH, TIO3BOJIAIOIIMMU TI0JYYaTb H O6pa6aTBIBaTB JAaHHBIC OKCIICPUMCHTOB B
9JICKTPOHHOM BHUJIC. .HaGOPHTOpI/ISI OCHallICHA KaAJIOpUMCTpaMH [JIA U3MCPCHUSA OSHTAJIBIIMA
XUMHYECKHX PEaKIHid, (POTOIIEKTPHUECCKUMH KOJIOPUMETPAMH, TOISIPUMETPAMH, BBITSHKHBIMH
H_IKa(baMI/I, mrTaTuBaMv, MArHuTHBIMU MCHIAJIKaAMH, COBPCMCHHBIMU TCPMOCTATAMU, IUIMTKAMU,
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CYIIWIBHBIM MIKaPOM, TUCTHIUIATOPOM U JPYTUM 000pYAOBaHUEM, HEOOXOUMBIM IS IPOBEICHUS
1ab0paTOPHBIX padoT.

[Iporpamma coctaBiena B cootBeTcTBuM ¢ TpeboBanuasmu OC BO HHI'Y. Ilpukasz HHI'Y ot
13.05.2020r. Ne 275-OJ1 «O BBeacHHH B JeHCTBHE 00pa30BaTEIbHOIO CTAHAApPTa BBICIIETO
oOpa3zoBanus — ciermanuret o crenuanbHocT 04.05.01 «@yHnameHTanpHas ¥ MPUKITAIHAS XHMHESDY

ABTOpBI:

JIOKTOP XUMUYECKHUX HayK, Ipodeccop Mapkun A.B.
JOKTOpP XMMUYECKHUX HAYyK, Mpodeccop ®omun B.M.
Peuensenr:

JOKTOP XUMUYECKUX HaYK,
3aBEYIONINI JIa00paTOpUeH CTPOEHUS METAJUIOPTAaHUIECKUX

Y KOOpJMHAIMOHHBIX coequuenuit UMX PAH Ketkos C.10.

3aBenyrouuii kadenpoit puznueckoit XuMun

JIOKTOP XMMUYECKUX HayK, Mpodeccop Mapxkun A.B.
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