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1. MecTo u neau fucuuInHbI B cTpykrype OITIOIT

Jucnunamna «®du3ndeckas XUMHS» OTHOCHTCSA K Oa3oBoi vactu bnoka 1 OIIOII mo
HATPABIICHUIO TIOJITOTOBKU 18.03.01 «Xumuueckas mexnonozua» (b1.0.03.05), sBisiercss o06s13aTenbHOM
JUISL OCBOGHUS CTy/IEHTaMU OYHON (popMbl 0OyUeHHsI HAa BTOPOM roay oOydeHus B 4 cemecTpe U Ha
TPETbEM I'oJly 00y4eHMsI B 5 cEMeCTpe, COOTBETCTBEHHO.

Jns ocBoeHus AucUMILIUHBL «DPu3nueckas XUMHs» OOy4arouluecs HCIOJb3YIOT 3HAHUSA,
YMEHHSI W BHIbBl JCATEIHHOCTH, C(HOPMHUPOBAHHBIE B TPOIECCe W3YUEHUS IUCHUTUINH
«Heoprannueckas xumusy, «Marematuka», «DPusnka», «AHaIUTHYeCKas XUMUs». JlucuuminHa
«Du3nyeckass XUMHUS» SBIISETCS 0a30BOU JJIs MOCIEAYIOIMIETO H3yUeHUs TUCIUTUIHH « X UMUIeCcKast
TEXHOJIOTUS», «BblcOKOMONEKysipHbIE coeauHeHus», «KommonaHas Xumus», a TakkKe s
IIOATOTOBKH K UTOIOBOM I'OCYJapCTBEHHOMN aTTECTALUH.

]_Ie.]'ll/l M 321a4Y4 OCBOECHHUS JUCHHUILIMHBI «Pu3nyecKkass XUMHUS»

Ousnueckass XHMHS HW3y4aeT B3aMMOCBS3M W B3aMMO3AaBUCHMOCTH  (DU3MYECKHX U
XUMHUYECKHX sBJIeHUH (mpoueccoB). Ha ux ocHoBe ¢dopmynupyroTcs o0Iue 3aKOHOMEPHOCTH
XUMHUYECKHUX MPEBPALICHUH, MO3BOJSIOLINE IPEICKa3aTb BO3MOYKHbBIE HANpPaBICHHUS DPEAKIUH U
KOHEUYHBIH pe3ysbTaT XUMUYECKOI'0 B3aUMOICHCTBHUS.

Baxneitmass 3amada  (U3MYECKOM XUMHUHM — HCCIEIOBAaHME U pacyueT MapaMeTpoB,
OTIpEeNIeNAIOIUX HAIPABICHUE XUMHUECKUX MPOLECCOB U UX CKOPOCTh B 3aBUCUMOCTH OT YCJIOBHIA:
TEMIEPATypbl, JaBJIE€HUSA, KOHUEHTpanuu. Onpenenuts, MNOWAET JM XUMHUYECKas peaklus,
paccuMTaTh €€ CKOPOCTh U BBIXOJ IPOAYKTOB — IIaBHAs 3ajjaya XMMUKa-UCCIe10BaTesl U XUMUKa-
TEXHOJIOra.

Ilenpto 00ydeHus: (U3NYECKOH XMMUU SBJISIETCS H3YYEHHE 3aKOHOB, OIMCHIBAIOIIUX
IIPOTEKaHNE XUMHUYECKUX MPOLIECCOB, O3HAKOMJIEHUE C METO/IaMU U alapaTypoil, HCIOJIb3YEMBIX B
(GU3UKO-XMMUUYECKMX MCCIEOBAHUAX, a TaKXKe C METOJaMU MaTeMaTH4ecKod o0paboTKu
Pe3yJIbTaTOB 3KCIEPUMEHTAIbHBIX U3MEPEHUII.

VYyeOHble 3a/1a4M Kypca HalpaBlieHbl HA OCBOEHUE CTYIEHTaMU:

* TEOPETUYECKUX U IKCHEPUMEHTAIBHBIX METOJIOB UCCIIEI0BAaHUS (PaKTOPOB, OMPEEIIIOMINX
HaIpPaBJIEHUE XUMHUUYECKUX MPOIECCOB U UX CKOPOCTH B 3aBUCUMOCTH OT YCJIIOBHH. TEMIIEPATYpBHI,
JIaBJICHUSI, KOHICHTPALlUM pEearupyromux BELIECTB M IPYrUX (aKTOpOB, a TakKe OIpe/eeHHe
BBIX0/1a TPOJYKTOB PEAKIUY;

* METOJIOB U allllapaTypbl, IPUMEHSIEMbIX B (U3NKO-XMMHUECKHUX HUCCIEIOBAaHUIX (KBAaHTOBO-
MEXaHUYeCKHe, CTaTUCTUYECKHEe, TePMOJMHAMUYECKHE METO[bl), a TakXke (U3UKO-XUMHUECKUX
METOJIOB aHAJIN3a;

* METOJIOB MaTeMaTH4eCKOil 00pabOTKM SKCHEPUMEHTAJIbHBIX PE3YJIbTaTOB  (U3UKO-
XUMHUYECKHX U3MEPEHUM U O0QOpMIIEHMS] OTYETOB O BBIINOJHEHHOM Hay4HO-HCCIEA0BATEIbCKOM
pabore.



2. [Inanupyemble pe3y/bTaTbl 00y4eHHs MO TUCHUILINHE, COOTHECEHHbIE ¢ MJIAHUPYEMbIMH
pe3yJbTaTaMHi OCBOCHHMA 00Pa30BATeJbHOI NPOrpaMMbl (KOMIETCHIIUSIMU BbINTYCKHHKOB)

IlnanupyemMblie pe3yabTaTbl 00y4eHUs M0

dopmupyembie AUCHHUILINHE (MOYJ/II0), B COOTBETCTBHUH C
KOMIIeTeHI[uH (KOJ, HHJANKATOPOM JO0CTHKEHHsI KOMIeTeHINH
HaumeHoBaHue
COZEpKaHUE HNuauxkarop
OLIEHOYHOI'0
KOMITCTCHITHH ) JOCTHKEHHUS
- Pe3yabTaThl 00yueHus cpeacrsa
KOMIIeTeHIIMH s
o AUCIHMILJINHE
(xom, comeprkanue
WHJUKATOpa)
OIIK-1.1. 31: 3name OCHOBHEBIE
CucremaTuszupyer U | yDaBHEHHSI U  3aKOHBI
aHAJM3HPYET XUMHYECKOHN
pe3ynbTaThI TEPMOIUHAMUKHU "
XUMHAYECKAX XAMUYECKOH KHUHETHUKHU,
AKCIIEPUMEHTOB, TEOPETHUYECKOU
HaOJIIOIEHUH, ANEKTPOXUMHUU; YCIOBUS
U3MEPEHHM, a TaKXke | MPOTeKaAHUS "
pe3ynbTaThl  PAcueTOB | YCTAHOBJICHUS
CBOMCTB  BEIIECTB U | paBHOBECHUSA
MaTepHuasoB XUMUYECKUX PEaKIUd H
MIPOIIECCOB;
OIIK-1.2. 0COOEHHOCTH
[Ipennaraer MOBEJICHUSI  PAacCTBOPOB
UHTEPIPETALNIO 3JICKTPOJIUTOB u
pe3ynbTaTOB HEAJICKTPOJIUTOB.
OIK-1 COOCTBEHHBIX
N JKCIIEPUMEHTOB u|Vi: Ymemo
(mOporoBelii ypoOBeHb)
pacyeTHo- MTOJIL30BAThHCS
CrnocobeH aHanmu3upoBaTh
TEOPETUYECKUX pabOT C | OCHOBHBIMH METOAAMHU dOC
Y UHTEPIPETUPOBATH N
HCITOJIb30BaHUEM XHUMHYCSCKOHN «Duznueckas
pe3yIabTaThl XUMUYECKHUX
TEOPETHYECKUX  OCHOB | TEPMOIAMHAMUKHI TUTSt XUMUS»
HKCIIEPUMEHTOB,
N TPaJULIMOHHBIX U HOBBIX | pacueTa
HaOMIOAEHUN U
N pa3zieoB XUMUHU TEPMOIMHAMUYECKUX
MU3MEPEHU N
GyHKIUI  BElIECTB U
OIIK-1.3. MIPOLIECCOB npu
dopMynupyet pa3MUYHBIX  yCIOBHSIX;
3aKJIIOYEHUS M BBIBOALI | OLIEHUBATH
Mo pe3yabTaTaM aHalu3a | HaMpaBIEeHHOCTh
JUTEPATYPHBIX JAHHBIX, | MPOTEKAHUS
COOCTBEHHBIX XUMHUYECKUX MTPOIIECCOB;
OKCIIEPUMEHTAJIBHBIX U | IPOBOJIUTH
pacyeTHo- KAHETHYECKUI  aHalIN3
TEOPETHUYECKUX  pabOT | XUMUYECKUX  PEaKIIHii;
XHUMHYECKON MOJIy4aTh
HaIpaBJIECHHOCTH 3aKOHOMEPHOCTH
H3MEHEHHUS ¢buznko-
XUMHUYECKUX CBOICTB
BEILIECTB M IMPOIIECCOB
oT Pa3TUYHBIX
(haxkTopoB.




BI: Braoemuw
TEPMHUHOJIOTHEN
(hyHIIaMEHTAIbHBIX
pasnenoB  ¢GuznuecKoit
XUMUU; HaBbIKAMU
(hU3UKO-XMMHYECKOTO
ONMCAaHUS  TMOBEICHUS
CUCTEMBI pu
pa3JIMYHBIX  YCIIOBUSX;
MaTEMaTUYECKUM
arrmapaTtoM XHUMUYECKOU
TEPMOJIUHAMUKHU u
XMMHYECKON KUHETHKHU.

OIIK-2.1. PaGotaer c
XUMHYECKIMHU

BEILIECTBAMHU c
coOroieHrEM HOpM
TEXHHKH 0€30I1aCHOCTH

31: 3namo
TEOPETUUECKHE OCHOBBI
XHMHYECKOr0
JKCIIEPUMEHTA u
(DU3UKO-XUMHUYECKUX
METOJOB HCCJICIOBAHUS

OIIK-2.2. [IpoBOAUT | XMMUYECKUX BEILECTB U
CHHTE€3  BEUIECTB M | pEAKLHM.
MaTepualoB passoui | VI: Ymemsn
MIPUPOJIBI C | IUIAaHUPOBATH
OIIK-2 UCIIOJIb30BaHUEM MOCIIEI0BATEIHHOCTh
CrocoOeH TpPOBOAWTH C | UMEIOIIUXCSI METOIHUK JIeUCcTBUHI B X0Jie
coOIr0IeHIEM HOpM XUMHYECKOT0
texuukn  Oe3omacHoctu | OIIK-2.3. [IpoBoAMT | SKCIIEpUMEHTA;
XUMHUYECKHH CTaHJapTHBIE OIEpaIuu | IPOBOAUTH ¢buzuko- DOC
HKCIEPUMEHT,  BKJIIOYas | JUis OTpeNIeTICHUs] | XUMUYECKUIN aHalu3 | «Dusnueckas
CUHTE3, aHaJIN3, U3YYCHHUE | XUMUYECKOTO U | MaTeMaTHYECKYIO XUMHUSI»
CTPYKTYphl ¥  CBOWCTB | (ha30BOTO cocTaBa | 00pabOTKY MOJYYEHHBIX
BEIIECTB M MaTepuasoB, | BEIIECTB M MaTEpHAaNiOB | JaHHBIX; IpaMOTHO
HCCJIEJOBaHUE MPOIIECCOB | HA UX OCHOBE MPEACTaBIATh
C X y4acTHEM JIOCTUTHYTHIE
OIIK-2.4. IIpoBoguT | pe3ynbTaTel B BHJE
HCCJIENOBAaHUS CBOWMCTB | OTUETOB.
BEIIECTB U MaTepHaloB ¢ | Bl: Brademv HaBbIKaMU
HCII0JIb30BaHUEM MIPOBEICHUS
CEpUHHOTO Hay4YHOI'O | XMMHYECKOTO
o0opynoBaHus JKCIIEPUMEHTA C IIEJIbIO
MOJIY4CHHUS BaKHEUIINX
(HbU3UKO-XUMUYIECKUX
BETMYMH BEUIECTB W
XUMHUYECKHUX MPOIECCOB
OIIK-3 OIIK-3.1. [Ipumenser | 3/: 3uamv  0a30BBIC
Criocoben IPUMEHATDH | TEOPETUYECKHE U | 3aKOHBI buzukwy,
pacueTHO-TEOPETHYECKHE | MOITYIMIHUPUUYECKUE MageMaTHKH U CMEKHBIX POC
METOJBI I W3YYCHHUs | MOAENU TMPHU PEIICHUU | ¢ (PU3UUYECKON XUMHEH
CBOICTB BemeCTyl;l U | 3a1a4 pxmﬁnqecxoﬁ JUCTIUTLTAH TUTST «PusmiccKas
MPOLIECCOB C UX YYAaCTUEM | HAIPABJICHHOCTHU MMOHUMAaHHUS XUMID?
c HCIIOJIb30BAHUEM (hyH1aMeHTaJIbHBIX
COBPEMEHHOM 3aKOHOMEPHOCTEN




BBIYHUCINUTEILHON
TEXHUKH

OIIK-3.2.
CTaHJapTHOE
MIpOrpaMMHOE
obecnieueHne
peIIeHr
XUMHYCCKOM
HaIPaBJIECHHOCTH

Hcnonp3yer

npu
3a1a4y

(DUBUKO-XMMHYECKHIX
MIPOLIECCOB.
VIi:
UCIIOJIb30BaTh
MaTeMaTUYECKUU
anmnapar u
(dbyHIaMeHTaTbHBIE
3aKOHbl  (pU3MKK IS
orpeneneHuss  (HU3MKO-
XUMHYECKHUX
XapaKTePUCTHK BEIICCTB
U (PU3NKO-XUMUYECKOTO
ONMCAHUS XUMHUYECCKUX
pEeaKInii; peuaThb
KOMIUICKCHBIE  3aja4u
(bu3znuecKoil XuMum.

BI: Braoemy
TEPMHUHOJIOTUEH u
HNOHSATUHHBIM
anmaparoM (pu3nuecKon
XUMHH, HaBbIKAMU
KPUTHYECKOTO aHalln3a
3HAHUU 0a30BBIX
pasnenoB  GU3HUYECKOM
XUMHH (XuMUYECKOU
TEPMOJMHAMHUKH,
XUMHYECKON KUHETHKH,
TEOPETUYECKOMN
JIEKTPOXUMHUN);
MaTeMaTHYECKUM
anmnapaTom u
OCHOBHBIMH  3aKOHAMH
(GbU3MKKM  TIpU  BBIBOJIE
dbyHIaMEHTATBHBIX
ypaBHEHUN (UZNYECKOM
XUMUH.

Ymemo

OIIK-4
CrniocobeH miaHupoBaTh
PabOThl XUMHUYECKOM
HATPaBIEHHOCTH,
00pabaThIBaTh U
UHTEPIPETHPOBATH
MIOJTy9YEeHHBIC PE3YITbTaThI
C UCTIOJIb30BaHUEM
TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX HABBIKOB
peneHus
MaTeMaTHYeCKHUX U
bu3nYecKux 3a1a49

OIIK-4.1. Hcnone3yer
0a3oBble  3HAHUS B
00J1acTH MaTeMaTUKU U
buzuku npu
IUIAHUPOBAaHUKM  paboT
XUMHYECKON
HaNpaBJICHHOCTH

OIIK-4.2.
OGpabartpiBaeT TaHHBIE C
HCIIOJIb30BaHHEM
CTaHJAPTHBIX CIOCOOOB
anmpoKCUMAaIIUN
YHUCJIICHHBIX
XapaKTePUCTHK

31: 3umamb OCHOBHEIC
IKCTIIEPUMEHTAJIbHBIC
METOABl W TPHUEMBI
onpezaeneHuss  (HusmKo-
XAMUYECKHUX BEIUYHH.
Vi: VYmemsv BBIIONHATH
CTaHJapTHbHIC
U3MEPECHUS
XUMUYECKHUX
XapaKTEPUCTUK BEIIECTB
U TpOLEccCOoB C HX
y4acTHEM.

BI: Bnaoems
IKCTIEPUMEHTATbHBIMH
METOAaMH OIpeAeIICHUs
(DU3UKO-XMMHUYIECKUX

¢buzuko-

dOC
«DPusnueckas
XUMUS»




OIIK-4.3. CBOIICTB BEIICCTB;
WNuTtepnperupyet MpeACTaBICHUS
pe3yIbTaThI MOJTY9E€HHBIX
XHUMHUYECKHX pe3yabTaTOB u
HaOII0ICHUIH ¢ | MeToamMu 150.¢
HCIOJIb30BaHUEM MaTeMaTH4YeCKON
¢u3nUecKux 3aKOHOB H | 0OpabOTKH.
MIpEJICTaBICHU I

OIIK-6.1.

[Ipencrasmnser

pe3ynbTaThl  paboOThI B

BHJIE oTyeTa o

CTaHmapTHOW Qopme Ha
PYCCKOM sI3bIKE

OIIK-6-2.
[Ipencrasnser
nH(pOpPMALIHIO 31: 3nams HOPMBI U
XUMHUYECKOTO npaBwia  0QOpPMIICHHS
COJIEp)KaHUsI C Y4YETOM | pe3yJbTaToOB  HAy4YHO-
OIIK-6 TpeboBaHMit MCCIIEI0BATENbCKOM
CniocoOeH npeacTaBisaTh | Oudiuorpaduaeckoi paboTHI.
pe3yJIbTaThl CBOEH KYJbTYPBI Vi: VYmemwv tpamoTHO
paboThl B yCTHOH U IPEICTaBIATh DOC
MMCbMEHHOU popme B OIIK-6.3. pe3ynbTathl  paboThl B o
cooTBeTCTBUM ¢ HOpMamu | [Ipencrasnser YCTaHOBJICHHBIX (popme «PrHeckad
Y TIpaBHJIAMH, pe3ynbTaThl  pabOTBI B | U TOPSAKE XHMHD
MPUHSITHIMU B BUJIE TE3UCOB Jokiana | Bl: Brademv HaBbIKaMu
npodecCHOHATHLHOM Ha pycckom U | TIPEJICTABICHUS
cooO1iecTBe AQHTITUHACKOM  sI3BIKE B | PE3yJIbTaTOB CBOEH
COOTBETCTBUU Cc | paboThl B YCTHOH U
HOpPMaMu M TpaBHJIAMU, | TUCBbMEHHON (opme 1o
TIPUHSITEIMU B | IPUHATHIM MIPABHIIAM
XUMHUYECKOM
cooO1iecTBe
OIIK-6.4.
l'oToBUT mpe3eHTannIo
no Teme paboTel U

NpeJICTaBIsieT €€ Ha
PYCCKOM U aHIJIMICKOM
SI3BIKAX

OKoOHYATEILHOE 3aBCPUICHUC (I)OpMHpOBaHI/IH KOMHCTGHLII/Iﬁ, ONpeaAyYyCMOTPCHHBIX B paMKax
}IaHHOI\/’I JAUCHUIIIMHBL, IPOUCXOAUT IPHU MPOXOKICHUU ITPOU3BOACTBECHHBIX IMPAKTUK WU BBIITOJTHCHHA
BKP.



3. CTpyKTYypa M coiep:KaHNe TUCHUIIUHBI «Du3nyeckass XUMHUSD)

3.1 TpynoeMKOCTb AMCUUNJIMHBI

oyHas opma

OYHO-3a04YHasdA

3a49€T U IK3aMCEH

dopma
o0y4eHust
o0yueHust

OO0mast Tpy10€eMKOCTh 12 3ET 12 3ET
YacoB 1o yueOHOMY IJIAHY 432 432
B TOM 4HcCJIe
ay/IUTOPHbIE 3aHATUS (KOHTAKTHAS
pabora):
- 3aHATHS JeKIMOHHOI0 THUIA 128 96
- 3aHSITHSI CEMHHAPCKOI0 THIA 64 32
-3aHATHSA Ja00PATOPHOI0 TUIA 128 128
-KCUPD 6 4
caMoCTOsITeJIbHasi padoTa 34 100
IIpomeskyTOoYHAs aTTeCTALMSA — 79 79

3.2. CTpyKTYpa AMCUUILIHHBI

B TOM YHCIIE
~
KonTakTHas pa6ora (padoTa BO B3auMO/eliCTBHM C é =
npenojaaBarTejiemM), 4acbl s ]
W3 HAX .
g g
o e S 2 2
S 5 S 5 <
Bceero g =z g z g E ° = g
e = S £ 2 ¢S E o S = R 9
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2E° | AEC 257 . fg
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Pasznea 1.
OCHOBBI
. 64 69 18 | 18 | 12 6 28 28 58 52 6 | 17
XUMHYECKON
TCPMOANHAMUKNU
Pa3znen 2.
ITocrynarsi
YRt |20 | 27 | 6 | 6 | 8 4 - ~ | 14 | 10 | 6|17
CTaTUCTUYECKOMN
TCPMOANHAMUKNU




Paznen 3.

PacTtBopbI.

da3oBrIc
paBHOBECHSI

54

60

14

14

10

24

24

48

43

17

Paznen 4.
XUMHYECKOE
paBHOBECHE

64

62

24

16

10

24

24

58

45

17

Pazpgen 5.
Kuneruka n
KaTaJm3
XAMHUYECKHUX
peakuui

78

74

33

24

12

28

28

73

58

16

Pa3znea 6.
OIEKTPOXUMMUSI

74

64

33

18

12

24

24

69

48

16

KonTponb
CaMOCTOSITEIb
HOI pabOThI

IIpomesxyrounas
aTTecTanus —
3a4€T, DK3aMeH

72

72

Hroro 432 | 432 | 128 | 96 | 64 32 132 132 | 324 | 256 | 34 | 100

TGKYH_[Hﬁ KOHTpPOJIb YCIICBACMOCTU PCAIU3YCTCA B paMKax J'Ia60paT0pHBIX 3aHATHH.

[TpoMexKyTOUHBII KOHTPOJIb OCYLIECTBIISIETCS NIPU IPOBEACHUH 3a4eTa U KOMIJIEKCHOTO IK3aMeHa
(mpeamoaraeT BHIIOJIHEHUE IPAKTUYECKUX 3a1aHUN ).

3.3. Coaep:xaHue pa3iesioB U CHUTLTHHBI

Pa3nen 1. OcHOBBI XUMHYECKOH TEPMOJINHAMUKH

1. [TIlpeamer u conepxkanue GU3NYECKON XUMUH.

2. Tlpenmer u comepikaHue XMMHUECKON TEPMOTMHAMUKH.

3. IlepBoe Hauano TepmoanHamMuKku. Tepmoxumus. 3akoH ['ecca u cleACTBUS U3 HETO.

4.  Mertoasl pacuera SHTAIBIUN XUMAYECKUX peakiuid. CTaHIapTHBIE COCTOSHUS U CTaH/IapTHBIC
YCIIOBHUSL.

5. 3aBHCHMOCTbH SHTAJBIINH PEAKLUU OT TEMIEPATYypPHI.

6. TemmoemkocTh. Knaccuueckue u KBaHTOBBIE TEOPUU TETLIOEMKOCTEH.

7. Bropoe Hawano TepMoauHaMUKHU. CaMONpPOU3BOJIbHBIE M HECAMONPOM3BOJIbHBIE MPOIECCHI.
PaBHoBecue. DHTponus. Pacdyer SHTpONMHY paBHOBECHBIX IIPOLIECCOB U CUCTEM.

8. ®ynkums [ub6ca, ¢yakmus [enpmronbma.  TepMoauHAMUYECKUE — MMOTSHIMATB U
¢dbyHnnamenTanbHble ypaBHeHus [ n60ca.

9. XuMHYeCKHH IMOTCHIMAT HICATHHOTO Ta3a. MeTo1 TepMOAMHAMHYECKOM JICTYIECTH.

10. VpaBHEHUS COCTOSHUS pealbHBIX Ta30B.

Paspnen 2. [TocTy1aThl CTATHCTHYECKON TEPMOAMHAMUKHU

1. Craructuueckue cyMMbl 1o coctosiHusM. dazoBoe [-mpocTpancTBo u ancambiu ['mb60ca.

2. TepmonuHaMU4ecKuil MOAXOMA K ONMPEIEICHUIO SHTPOITUH.

3. CrarucTuyeckue aHaIOTH TEPMOJUHAMUYIECCKUX (PYHKITHI.

4. Pacyer KOHCTaHTBI ypaBHEHUS T'a30BbIX PEAKIIUH MO CTATUCTUYECKUM CYMMaM.
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Pa3znea 3. PacTtBopbl. @a30Bbie paBHOBECHUS]

TepmonnHaMuyeckas KjiaccuuKaIus pacTBOPOB.

[TapumanbHbie MOJIbHBIC BETHUMHBL. Y paBHeHus [ nooca-/lrorema.

Komnnurarushsle cBoiicTBa pacTBOPOB. 3akoH Payiist 11t ueanbHbIX U peaJbHbIX PACTBOPOB.
PaBHOBecHe «KUIKOCTh-TIAp» B JIBYXKOMIIOHEHTHBIX cucTeMax. 3akoHbl [ mO6ca-KoHoBanosa.
[Teperonka >xuakocreil. 3akoHbsl BpeBckoro.

Peanbhble pacTBopbl. TepMoauHaMuuecKast akTUBHOCTb U METO/bI €€ OIIPEICIICHHUS.

@azoBble paBHOBecus. IlpaBunmo ¢a3 I[ubbca u ero mnpuMeHeHHE K JBYyX- U
TPEXKOMIIOHEHTHBIM CHCTEMaM.

PaBHOBecue (a3 maaMBUAYaTEHOTO BemiecTBa. Y paBHeHune Kiaysuyca-Kianeiipona. ®a3oBbie
JMarpaMMbl OJHOKOMIIOHEHTHBIX cucteM. [Tomumopdusm.

Paznen 4. Xumunueckoe paBHOBecHe

3akoH zaeiicTBus Macc. TepMoaguHaMuyeckast KOHCTaHTa paBHOBECHSL.

YpaBHCHHE U30TEPMbl XHMHUECKON peakiuu. 3menenne ¢pynkmuum ['m66ca u ['enmbMrombiia
XUMHUYECKOHM PEeaKlMy U HallpaBJIeHUE MpoLecca.

Tperbe Hauano repmoanHamuki. [loctynar Ilnanka. Terosas reopema HepHcra.

Pacyer KOHCTaHTBI paBHOBECHS XHMHUYECKONH pEakluu C MCIOJIb30BAaHUEM TaOIUIL
CTaHJAPTHBIX 3HAYCHUN TEPMOAMHAMUIECKUX (DYHKITHIA.

PacueTsl BpIXx0oAa NPOAYKTOB XUMHUECKUX PEAKIIHI.

3aBUCUMOCTh KOHCTaHTBhl PAaBHOBECHSI OT TEMIIEpaTypbl. YpaBHEHHUS H300apbl U H30XOpPbI
peakiuu.

OCo0EHHOCTH TEPMOJMHAMUYECKOTO OIMCAHUS TETEPOreHHOT0 XUMHUIECKOTO PABHOBECHS.

Pa3zpnen 5. Knunernka u Katajau3 XMMU4eCKHX peakuii

OCHOBHBIE NOHATHS XMMHYECKON KMHETHKU. KMHEeTH4YecKuil 3aKOH AelcTBUsA Macc. Meroabl
ONpEIEICHUS MOPS/IKA PEAKIIUN U BUJ1a KHHETUYECKOTO ypaBHEHU. KNHETHUEeCKUE ypaBHEHUS
HEOOpPaTUMBIX PEAKIUN MEPBOTO, BTOPOTO M TPETHETO MOPSIKOB.

3aBUCUMOCTh KOHCTAHTBI CKOPOCTH OT TEMIEPATyphl. Y paBHEHHE AppeHuyca.

KuHeTHka cI0XKHBIX peakluii: 00paTUMBbIX, MapajuIeIbHbIX U IOCIEA0BATEIbHBIX.
[IpuOnmxeHHble  METOAbl XMMHMYECKOM KHHETUKH. [IpuHIMI — KBa3MCTAallMOHAPHOCTU
bonenmreiina.

Henneie peakuu. Kunernueckne 0cOOEHHOCTH HEPAa3BETBICHHBIX U Pa3BETBICHHBIX LIEMTHBIX
peakuuii. LlemHoe BocIsiaMeHEHNE.

Merox mnepexogHoro coctosiHus. [loBepXHOCTh TmOTeHIMaIbHOW 2Hepruu. CBoicTBa
AKTUBUPOBAHHOI'O KOMIUIEKCA.

CrarucTrueckuil pacyer CKOPOCTH XMMHUYECKON PEAKIIAH.

Teopus coynapenuii B mpuMeHEHHH K MOHO- U OUMOJIEKYJISIPHBIM PEAKIIHUSM.

OcHoBHble 3aK0HBI (QoToXuMuU. KBaHTOBBIH BBIXOJ (QoTOXMMHUYECKHX peakuuil. Kunernka
(OTOXUMHUYECKUX PEAKIIUH.

O6mme mnpuHIMNBl Karanu3a. ['omMoreHHbI Katanu3. KuHeTMKa W MexaHu3M oO0mIero
KHMCJIOTHOTO M OCHOBHOrO Karanu3a. KaTain3 KOMIUIEKCHBIMU COEOMHEHHUSMH INEPEXOIHBIX
MetaiioB. OOmue cBeleHUs O MeXaHu3Max (epMEHTaTHUBHBIX peakuui. ['ereporeHHbIN
karanus. Ponb agcopOuuu B KHHETHKE TeTePOreHHBIX KaTAIMTHUECKUX PEaKIni.
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Pa3zgen 6. duexkTpoxummus

[Ipeamer, conepkanrie U 3HAYEHUE HIIEKTPOXUMUHU.
TepMoaMHAMUYECKOE ONTMCAHUE MOH-MOHHOIO B3aUMOJACHCTBHUS.
Teopus Appenuyca, Teopus Jlebas-XrOKKeIs pacCTBOPOB JICKTPOIUTOB.
HepaBHoBecHbIE BJICHHS B pacTBOpax 3JIEKTPOIUTOB. DIEKTPOMPOBOJHOCTb, MOJBHXHOCTD

HOHOB M 4YHCJIa IICPCHOCA.

©ooNo O

VY CIIoBHS 3IEKTPOXMMHYECKOTO PaBHOBECHS Ha TPpaHUIIaX pasjena ¢as.

VYpaBuenue HepHera U1t moTeHnnana 3J1eKTpoa.

TepMoauHaMHUKa paBHOBECHOM 2JIEKTPOXUMHUYECKOU LIECTIH.

Krnaccudukanus 31eKTpo10B U JIEKTPOXUMUYECKHX IETeH.

JIBOWMHOM 3JIEKTPUYECKHM CI0W. MOIeNIbHBIE PEICTABIECHUS O CTPYKTYPE ABOMHOIO CJIOS.

10. Kuneruka 31eKTpoXuMHUeCcKHX Iporueccos. [lomaspusanus 31eKTpoioB.
11. Teopuu nepeHanpsKeHHUs BOAOPOA.

3.3. JlabopamopHhutit npakmuxkym

Ne | Ne pasgena
e P — HanmenoBanue 1a60paTopHbIX padoT
1 1 OnpezeneHue SHTAIBINN THAPATALIUN COIH
2 1 OmnpeneneHne YHTAITBIINN HEUTPAIM3aIUN KUCIOTH OCHOBAaHUEM
3 1 OrnpezesieHne cofiep)Kanus KpucTau3anuonHon Boasl B CuSO4-nH>O
4 3 da30BbIe PABHOBECHS WHAWBHYAIHHOTO BEIIECTBA
o) 3 Jlnarpamma rIaBKoCTH (M3ydeHHe KPUCTAJUIN3AINN OMHAPHBIX CMECeid)
6 3 da30BbIe PABHOBECHSI B TPEXKOMIIOHEHTHBIX CHCTEMaX
7 3 V3yueHne B3aMMHOM pacTBOPUMOCTH JIBYX >KHJKOCTEH
8 3 PaBHOBecHE «GKHJIKOCTB-TIap» B IBYXKOMIIOHEHTHOW CHCTEME
9 4 OmnpeneneHre KOHCTAaHThI PAaBHOBECHS PEaKIUK CATUIIUIOBON KUCIOTHI C
xsopuiom xenesa(lll)
10 4 Ornpezenenrie KOHCTAHTBI PaBHOBECHUS U CTaHAapTHOU PpyHkiuu ['n66ca
peaKIMU MoJa ¢ MOJHIOM KaJIHsl
11 4 Onpenenenre KOHCTaHTHI PABHOBECHS PEaKIIMU MOHOXJIOPYKCYCHOM
KHCJIOTHI C HOJIUAOM KaJlusi
12 o) M3yueHne KNHETUKH NHBEPCUH TPOCTHUKOBOTO caxapa
13 5 V3yueHne KMHETHKH pa3jioKeHUs MOYEBHHBI B BOJIHOM PacTBOpE
14 5 V3yueHne KMHETUKU HOAUPOBAHUS alleTOHA B KUCIION Cpefie
15 o) W3ydyeHne KUHETUKN OMBIJIEHUS CJIOKHBIX 3(UPOB PACTBOPOM HIEJIOUU
16 5 Karanutnueckoe pasioKeHue THIponepoKCcHIa BOJOPOIa
17 S) KaranuTtrueckoe oMblUIEHUE CII0XKHBIX 3(UPOB
18 6 V3mepeHue 37eKTpONnpOBOHOCTH PACTBOPOB AJIEKTPOIUTOB
19 6 Onpeenenue yncen nepesoca nouoB H' u SO42
20 6 N3amepenne 3/IC xuMuyeckux 1enen ¢ OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIM HJIEKTPOIAOM
21 6 N3mepenne DJIC KOHIIEHTPAITMOHHBIX Tenen
22 6 IToTeHIMOMETPHUYECKOE TUTPOBAHNE

4. YueOHO-MeTOANYEeCKOEe o0ecnedeHrne CaMOCTOAITeIbHOM padoThl 00y4aromuxcst

CamocTtosTenbHas paboTa CTYJEHTOB BKJIIOYaeT pabOTy B UMTAIbHOM 3ajie OMOIHMOTEKH, B
yueOHbIX KaOuHeTax (JadopaTopusax) U B IOMALIHHUX YCIOBUSX, C JOCTYIIOM K pecypcam MHTepHeT
JUISL TIOJTOTOBKM K YCTHOMY OIPOCY, KOHTPOJBHBIM paboTaM M TecTaM, a Takxke Oo(OopMIICHHE
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Hay4YHBIX PUCYHKOB B aJIbOOME KaK OTYeTa MO COOTBETCTBYIOIIUM TEMaM J1a0OpaTOPHBIX padoT.

OtueTsl 10 1a0OpaTOpHBIM paboTaM MPEICTABISIOT COOON OTYETHBIM JOKYMEHT O pabote
CTyAE€HTa B TedeHHe cemecTpa. Hamuume OTYETOB, 3aYTEHHBIX IMpPENoOJaBaTeNIeM, BEAYILEro
1a00paTOpHbIE 3aHATHA, SIBISAETCS HEOOXOAMMBIM YCIOBHUEM JOIyCKa K cJade B3K3aMeHa II0
JUCLHUIUIMHE. DTO Takke OJUH U3 3(PPEKTUBHBIX METOA0B MO3HAHM, TaK KaK UMEHHO B IIpoLecce
HaIlMCaHMs OTYETa CTYIEHT AETAJbHO U BJAYMUYMBO AHAIU3UPYET IKCIEPUMEHTAIbHO IOJIyYE€HHBIE
pe3yibTaThl, BBINOJIHAET HEOOXOIUMBIE PacdeThl, (HOPMYIUPYET BHIBOJ O MpPOJEIaHHON pabote,
YTO CIOCOOCTBYET JIyYlIEMy YCBOEHHUIO MaTepuaya, pa3BUBAeT y CTYIACHTOB BHUMAaHHUE U
HaOmomarenbHOCTh. K opMaM  Tekylero KOHTPOJS YCIEBAEMOCTH JAUCLUUIUIMHBI OTHOCHUTCS
cienyouiee:

* YCTHBIN OMpOC;

e koHTposibHast pabora Nel («OCHOBBI XHMMHYECKOH TEPMOAMHAMHUKH. XHUMHUECKOE
paBHOBECHEY);

* koHTpoJsibHas paboTa Ne 2 («Da3zoBeie paBHOBecHs. TepMOIMHAMUKA PACTBOPOBY);

* KoHTpoJibHas padoTa Ne 3 («Xumunyeckas kunetnka. Karanusy);

* KOHTpoJibHas paboTa Ne 4 («PaBHOBeCHas JJIEKTPOXUMUSY);

* KOJUIOKBUYMBI 10 TeMaM pa3ziesioB 1—6 (Bcero yeTbipe KOJUIOKBUYMA);

* IPOBEpPKa OTYETOB 10 TEMaM JIaDOPATOPHBIX 3aHATHI.

[TpomesxyTouHas arTecTanys 10 UTOraM OCBOEHMS JUCLMIUIMHBI IPOXOAUT B (hopMe 3a4eTa
U JK3aMeHa.

5. ®oHJ OLEHOYHBIX CPEICTB /JIsi MPOMEKYTOYHOH ATTECTAIMM MO JHCHHILUIMHE (MOIYJIIO),
BKJTIOYAIOIINH

5.1. Onucanue wkan OUCHUBAHUA pe3)/ibmamoe o6yqenuﬂ no 0ucuunﬂune

[TpoMeKyTOUHBIM KOHTPOJIb KauecTBAa YCBOCHHUS CTYACHTAMHU COJEP)KAHUS JUCIUILUIUHBI
MIPOBOJUTCS B BUJIE KOMIUIEKCHOTO YK3aMeHa, Ha KOTOPOM OIIPEIENISFOTCS:

* YPOBEHb YCBOEHUS CTYI€HTAMU OCHOBHOI'O Y4eOHOI0 MaTepHaia 1o JUCHUILINHE;

¢ YPOBCHDb IIOHMMAaHUA CTYACHTAMHA U3YYCHHOI'O MaTcpuraia,

* CIIOCOOHOCTH CTY/IEHTOB HCIIOJIb30BaTh IOJNYYEHHbIE 3HAHUS JUIS PELICHUsS KOHKPETHBIX
3azad.

OKk3aMeHbl B 4 U 5 ceMecTpax MPOBOAATCS B YCTHOM (popMe B BUJIE OTBETa 00YYarOLIerocs Ha
HK3aMEHAIlMOHHBIM  OWJIeT, BKJIIOYAIOMMKA 2 BOMpoca — TEOPETHUEeCKHuH U 3amady (C
IpeBapUTEebHON MOATOTOBKOM), U MOCIEAYIOIIUM coOeceloBaHHEM B paMKaX TEMaTHKH Kypca.
ColOecenoBanue TPOBOAUTCA B (opMe BOMPOCOB, HA KOTOpPbIE CTYAEHT JOJKEH JaTh
00CTOSATENIbHBIE OTBETHI.

K »sk3amenam B 4 u 5 ceMmecTpax [IOMycKaloTCs OOyYarolIuecsi, BBIMOJHUBIINE BCE
nabopaTopHble pabOThl HA MOMEHT CIaud 3K3aMEeHa, UMEIOIIKE OTYETHI 110 TeMaM J1abopaTOpHBIX
paboT, 3auTeHHbIE NPENoJaBaTesIeM, BeAyIIUM J1abopaTopHble 3aHATUsA. OdopmileHne pe3yIbTaToB
71a00paTOPHBIX PaOOT MPOBOAMUTCS B BUJI€ OTUETOB.

Jsi mpoBeeHUusl TNPOMEKYTOYHOI0 KOHTPOJIsI Cc(HOpPpMHMPOBAHHOCTH KOMIIETEHIIUH
HCNOJB3YIOTCA: HMEIONIMecs OT4YEeThl [0 TeMmaM  JIabopaTOpHBIX  paboT, 3ayTeHHBIE
npernoiaBaTeseM, BEAYIINM JJa00paTOpHBIC 3aHATHS;, OTBET MO OMIIETY Ha DK3aMeHe.
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Yposennb

IlIkana onennBanusi cGOpPMHUPOBAHHOCTH KOMIIETEHIIU

copmupoBan
HOCTH HEy/J0BJIETBO | YIOBJIETBOPH
it JI0XO0 XOpOo1Io 04YeHb XOPOIIIO OTJIMYHO
KOMIIETEHIMH pUTEJbHO TeJIbHO P P
(uHAMKAaTOpA MPeBOCXO0IHO
JOCTHKEHHUS
KOMIIeTeH LHii) He 3aureno 3a4TEHO
OtcyrcTBHE YpoBeHb
3HAHHH 3HAHHH B
YpoBeHb
TEOPETUIECKO N o0beme,
YpoBeHb MunumaneHo | 3HaHUM B YpoBeHb
ro Marepuana. . . COOTBETCTBYIOIIL .
3HAHWIA HIDKE | JOMYCTHMBIN o0Beme, 3HaHUH B VDOBEHD
€M IporpaMme 6 p
MHHHMMAJIbHBI OBEHb COOTBETCTBYIO o0beMe o
Hepo3moxxuOC P N YOI OJICOTOBKH. > 3HAHUI B
HAHUS X 3HAHWH. eM TporpamMmme COOTBETCTB
SHanps Th OIIGHUTb s . porp Tlonymero YO | o6neme,
TpeOoBaHUiA. OIMYIIICHO ITOATOTOBKHU. eM
MOJHOTY I/? Homy 8 HECKOJIBKO Hl HPCBBIIAIOMIE
. MeJIM MECTO | MHOTO OTIYILIEHO porpamme
SHaHMH 5 5 Homymx HECYIIECTBEHH porp M TIporpamMmy
rpyobie HErpyObIX HECKOJIbKO MOATOTOBKU
BCIICJICTBUE Py Py BIX OIIHGOK A > MOATOTOBKH.
OIIHMOKH. OLIHOKH. HErpyObIX 6e3 ommooK.
OTKa3a
OIIHOOK
oOyyaromieroc
s1 OT OTBETA
OtcytcTBHE n [IponemoncTpu IIponemoncTpu IIponemonctp | IIponemonctp
0ZEMOHCT
MHHHMMAJIbHBI P p pOBaHHI Bce pOBaHEI Bce HPOBaHbI BCE HPOBaHbI BCE
. HPOBaHbI
X YMCHHUIA . [pu perrennu OCHOBHBIC OCHOBHBIE OCHOBHBIE OCHOBHBIE
OCHOBHbIE
HeBO3MOXHOC | cTaHaapTHBIX i YMEHHUS. YMEHUSL. YMEHUS,pemie | yMEHHs,.
Th OLIEHUTh 3a1a4 He P ) Pemens! Bce Pemensl Bce HBI BCE Pemensl Bce
EIIEHBI
HaJIu4re HPOIEMOHCTP OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
. THUIIOBBIC
yYMeHU# HPOBaHbI 3aJ1a4u C 3a/1a4H . 3a7a4u C 3a7a4m.
Ymenus 3aJla4u ¢
—— BCJIE/ICTBUE OCHOBHBIE 6 HErpyObIMU BrIosIHEHBI BCE | OTAEIbHBIMU BoImosHeHBI
HErpyoBIMH
OTKa3a YMEHHUSL. p%/ OIIIHOKaMHU. 3aJaHMsl, B HECYIECTBEH | BCE 3aJaHMs,
OIINOKaMH.
oOyyarorieroc BhINOSIHEHBI BCE | TOTHOM HBIM B ITOJIHOM
BrinoHeHBI
s1 OT OTBETA Wmenn mecto 3aJ1aHus, B o0Beme, HO Heao4YeTaMu,
BCE 3aJaHUS
rpyobIe MOJHOM HEKOTOpBIE C BBITIOJTHEHBI o0Beme 6e3
HO HE B
OIIHMOKH. 00BeME, HO HEI0YETaMH. Bce 3amanus B | HEIOYCTOB
ITOJTHOM
HEKOTOPBIE C ITOJTHOM
oOBeMe.
HEI0YEeTaMH. oObeme.
IIponemonCcTpH IIpomemoHcCT IIpomemoHcCT
n " IIponemoHncTpH poxt P poxt P poxt P
Py pCIICHHA MEETCA pOBAHEI pOBaHbI UPOBaHBI UpOBaH
OtcytcTBHE CTaHJAPTHHIX | MUHUMAIIBHBI Ga308ELe Ga30BEIE HABBIKA TBOPYECKHiT
BJIAJICHUS 3a7a4 He " HABBIKH TOIXO K
HAaBBIKH
MaTepHAaIOM. MIPOAEMOHCTP IPU PELICHHH | perleHHIo
HeBo3MoxHOC | MpOBaHBI Habop MpHU PEIIeHuN HECTaHIAPTH
6p HapbikoB 1 | D1 PEMICHIH - \ p6 e
Th OLIEHUTh a30BbIE CTaHJAPTHBIX BIX 3a/1a4 0e3
HaBbiku 1 CTaHIapTHBIX nap ot BIX 337129
HaJIp4ue HaBBIKU. peIICHHA saxad ¢ 3amad Oe3 OImmMOO0K 1
HaBBIKOB CTaHJAPTHBIX OIIHOOK U HEIOYETOB.
HEKOTOPBIMH
BCJIEJICTBUE Nmenn mecto 3ajaq ¢ HEI0YCTOB.
HEI0YeTaMH
OTKa3a rpyObIe HEKOTOPBIMH
06yqa}omeroc OILLIMOKH. HEeao4YeTaMu

s OT OTBETaA
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Ikaja oueHKH NpH MPOMEKYTOYHOM aTTeCTAMHU

Onenka

YpoBeHb OATOTOBKH

[IpeBocxoaHO

Bce xoMmneTeHM (4acTH KOMIIETEHIHI), HA POpPMUpPOBaHUE
KOTOPBIX HaIlPaBJeHA AUCLMIUIMHA, C(HOPMHUPOBAHBI HA YPOBHE HE
HIDKE «IPEBOCXOIHO»

O1ianyao

3a4TCHO

Bce kommereHnmm (9acTH KOMITETEHITWI), Ha (HOpMHpOBaHUE
KOTOPBIX HampaBjiCHA TUCIUILIMHA, C(HOPMUPOBAHBI HA YPOBHE HE
HIKE «OTIUYHO», TIPU OTOM XOTsI OBl OJHA KOMIICTCHIHSI
c(hopMUpOBaHa Ha YPOBHE OTIHYHOY

Ouenpb x0po1o

Bce xommereHmum (4acTm KOMITETEHITHI), Ha (HOpMHpPOBAHHUE
KOTOPBIX HampaBJieHa JUCIMIUIHHA, COPMUPOBAHBI HA YPOBHE HE
HUIKE «OUYCHb XOpOoIIo», IMPU 3TOM XOTHA 6I)I OJHAa KOMIICTCHIIMA
chopMUpOBaHa Ha YPOBHE «OYCHB XOPOIIO»

Xopoltio

Bce xommeTreHimu (4acTM KOMIIETEHIHMH), Ha (QopMupoBaHue
KOTOPBIX HampaBiieHa AUCLUIUIMHA, COPMUPOBAHbI Ha yYPOBHE HE
HIJKE «XOpOIIO», TpPH O3TOM XOTsI OBl OJHAa KOMIICTCHIUS
chopMHUpOBaHa HA YPOBHE «XOPOILIO»

y,[[OBJ'I@TBOpI/ITeJ'IBHO

Bce kommereHnuu (YacTH KOMIIETEHIWH), Ha (OpPMHpPOBaHHE
KOTOPBIX HampasjieHa JUCLUUILINHA, C(OPMHUPOBAHBI Ha ypOBHE HE
HIDKE «YIOBJIETBOPHUTEIILHOY, IIPU 3TOM XOTS OBl OlHA KOMIIETCHLIUS
chopMHpOBaHa HA YPOBHE «yIOBJICTBOPUTEIHLHOY

Heynosnersopurens-

HO
HE

3a4TCHO

Xors ©Obl omHa KOMIeTeHIHs c(hOpMHpOBaHA Ha  YPOBHE
«HEYIOBJIETBOPUTEIBHO», HHM OJHA W3  KOMIIETECHIMH  He
chopMHpOBaHa HA YPOBHE «ILIIOXO0»

ITnoxo

Xots Obl 01HAa KOMIIETEHIUS C(OPMHUPOBAHA HA YPOBHE «ILIIOXO0»

I[J'IH OLICHUBAHHUA PE3YyJIbTATOB O6y‘{eHI/I$I B BHJAEC 3HAHUU HCIIOJIB3YIOTCA CIICAYIOIIHC

npoucaypsl U TCXHOJIOTUH:

* nUCbMEHHble OMEembl Ha BONIPOCHI KOHTPOJIBHBIX padoT;

* ycmHble omeemul HA 60NPOCHI KOITIOKBHYMOB;

* ycmiHble omeemul HA 6ONPOCHL RPU PPOHMATILHOM ORPOCe HA CEMUHAPCKUX 3aHITUSAX;

* UHOUGUOYANbHBLIL YCMHbLE omeem (JOMYCK K nabopaTopHOl paboTe) MO TeMaTHKe

J'Ia60paTOpHOTO 3aHATHA,

* cobecedosanue Ha 3K3aMeHe (4 U 5 cemecTphl).

Jnis orneHMBaHUs pe3yJibTaTOB OOy4YeHHMs B BUIEC YMEHUM W BIaJICHUM HCIOJIb3YIOTCS
CIIE/TYIOIIFE TPOLIEAYPHI U TEXHOJIOTHH:

* KOHMPONbHBIE PAdOmMbL, BKIIIOYAIOIINE BHITIOJHEHNE HECKOIBKHX 33/1a4;

* gbINONIHEHUE 1A00PAMOPHBIX Padom TIO TAHHOW ANCIUILINHE,

* opopmnenue omuemog 110 TeMaM J1a0OPATOPHBIX PaOOT.
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5.2. Tunosvie KOHmMpoOIbHBIE 3A0AHUA UTU UHBIE MAMEPUAIbL, HEODX00UMBLE Ol OUEHKU

pe3yibmamog o0y4enus.

Hepeqenb NPUMEPHLIX BOIIPOCOB (VCTHbIﬁ OHDOC) AJIsi OI€HKH C(l)OpMI/Ip()BaHHOCTI/I

sHanuii komnerenuuu ONK-1:

1.

oW

©oN>

10.
11.
12.

13.

14.

15.
16.
17.

18.
19.
20.
21.
22.

23.

24.
25.
26.

27.
28.
29.
30.

31.
32.
33.

ChopmynupyiiTe U 3anMIIUTE BbIPAXKEHHWE NEPBOTO Hayajga TEPMOIAMHAMUKHU, IOYEMY €ro
Ha3bIBAIOT YACTHBIM CIIy4aeM 3aKOHA COXPaHEHUs SHEPrUn?

Cdhopmynupyiite u 3anummure 3akoH ['ecca U cieaCcTBUS U3 HETO.

Uto Ha3bpIBalOT 3HTAIBIIMEN HarpEBaHUs BELIECTBA U KAK €€ MOXKHO OIPEAEIUTh?

IToueMy TeNnIO0EMKOCTD BCErZla yBEIIMUUBAETCS C POCTOM TEMIIEpaTyphbl?

OHTponus Kak (YHKIHMS COCTOSHHUS cHCTeMbl. KakuMm 00pa3oM OIpenenstoT SHTPOIHIO
M30JIMPOBAaHHOM CUCTEMBI?

Cdhopmymnupyiite Teopemy Kapro u reopemy Kaprno-Knaysuyca.

3anuIIUTe BBIPAKEHUS BTOPOT0 Hadala TEPMOAMHAMMUKY U IPOKOMMEHTUPYHITE HX.

3anummure ypaBHeHue ['n06ca-I"enpMrompia v MOSCHUTE €r0 POJIb B XUMHH.

B uem 3akmoyaercs NPUHLUMI HEJAOCTHKMUMOCTH aOcomtoTHOro Hyias? O6ocHyiiTe
TEPMOJUHAMHUYECKH.

Yro nozppasyMmeBaroT oA NpsiMoil 1 oOpaTHOM 3a1a4yaMM CTATUCTHYECKOW TepMOIMHAMUKH?
JUist KakuX 1enel Hy)KeH CTaTUCTHYECKUI aHncamOi1b?

Kak, wucnonp3yss CTaTUCTHMYECKHE CYMMBI, OIPEIEIUTh aHAJIOTU TEPMOJUHAMHYECKHX
byHKIHI?

[IpuBenure ¢azoByr0 auarpaMMy BOABI M IOSICHUTE METO/Abl ONpEIeNeHHUs KOOPIMHATHI
TPOMHOU TOYKH.

[lonatue tepmoaMHaMuuecKkoro pasBHoBecus. [lapameTpbl M ycioBUs, HEOOXOAUMBIE IS
IIOJIHOTO TEPMOJIMHAMUYECKOr0 ONMCaHMsl (pa30BOro paBHOBECHS B FETEPOTr€HHOM crucTeMe.
[IpaBuno ¢a3 ['m66ca. OcHOBHBIC TOHSTHSL.

B uem 3akmouaercst GU3NYECKUN CMBICT MOHATHS CTETIEHh CBOOOIBI CUCTEMBI?

YeM NpUHIUNMAIBHO OTJIMYACTCS KPUCTAJUIM3ALUS CMECH HEIBTEKTHYECKOIO COCTaBa OT
KPUCTAJIJIN3ALUU IBTEKTHUKN?

[lepeuncnure KOIIMIaTUBHBIE CBOWCTBA PACTBOPOB.

[IpuBeauTe mpuMepsl OCMOTHYECKUX ABJIEHUI. UTO sBIIsieTCs NBUXKYIIEH cuitoif ocmoca?
Chopmynupyiite 3akonsl [ n66ca-Konosanona.

B uem 3akmouaeTcst CMBICI MEPBOTO U BTOporo ypaBHeHnuit [ u66ca-/rorema?

Yro sBnsSeTCS NPUYNHON BOSHUKHOBEHMS ITOJIOKHUTEIBHOTO U OTPULIATEILHOTO OTKJIOHEHUN OT
3akoHa Payns?

[IpuBenure mnpuMepbl (a30BBIX JUarpaMM s  PAaBHOBECUS  <OKUJAKOCTb—TIAp» MU
MIPOKOMMEHTUPYITE UX.

Cohopmynupyiite ycinoBue U KpUTEPUH XMMUYECKOTO PAaBHOBECHS.

Uro Ha3biBaeTcs KOHCTAaHTON paBHOBecHsA? OT KakUX yCIOBUN OHA 3aBUCHUT?

KakoBbl OCOOEHHOCTH TEPMOAMHAMHYECKOTO ONHCAHUS TE€TEPOreHHOr0 XUMHUYECKOTO
paBHOBeCHS?

Cdhopmynupyiite TpeTbe Ha4aI0 TEPMOJUHAMUKH.

Urto Ha3bIBaeTCSI CKOPOCTHIO TOMOTCHHON XUMUYIECKOU PEAKITH ?

CdhopmynupyiiTe OCHOBHBIE MTOCTYJATHI, KOTOPBIE UCIIOJIB3YIOTCS B XMMUYECKON KHHETHKE.
UTto Takoe CKOPOCTh PEaKIMH U CKOPOCTh PEeaKIMU 10 KOMIOHEHTY? Kak OHU CBsI3aHBI MEXKAY
co0oii?

Uro npeacTaBisioT co00N KHHETHYECKHE KpUBbIE?

Ot kakux (paKTOpPOB 3aBUCUT CKOPOCTh TOMOT'€HHON XUMHUYECKON peakuu?

JlaiiTe omnpeneneHue MOHATHI: NMOPANOK XUMUYECKOM PEAKIHNH W MOJEKYJIApHOCTh. Kakue
3HAUEHUS] OHM MOTyT NPUHHMMAaTh? B KakuX peakuusax MOPsIOK peaklUu U MOJEKYJISIPHOCTh
paBHbI? UTO Takoe MCceBIONOPSIOK XUMUYECKOMN peakiun?
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[IpuBenuTe kKuHeTHYEeCKHE ypaBHEHHS peakiuid 0, 1, 2 W N MNOPAIKOB, UX pEUICHUE U
MPUMEHEHHE JJI1 pacueTa KMHETHUECKUX XapaKTEPUCTHUK XMUMHUYECKUX PEaKIuil (KOHCTAHTHI
CKOPOCTH, KOHIIGHTpAallMM B JaHHBIH MOMEHT BPEMEHHU, MPOJOJKUTEIBHOCTH PEaKIIUu,
BPEMEHM MOITYIIPEBPALLICHUS).

Hammmure ypaBuenue Appennyca B auddepeHnnanabHON, HHTeTPAIbHON, SKCTIOHCHITMAIBbHON
¢dopmax. HM300pazute 3aBUCUMOCTh KOHCTAHTBI CKOPOCTH XHMHUYECKOH pEaKkIuu OT
TeMIeparypsl. B kakux KoopAHHATaX OHa JIMHeapu3yeTcs?

N3o00pa3ute sHepreTrueckuil mpoduib peakiuu. [laiite ompeserneHne SHEPTHH AKTHUBAINH
XUMHUYECKOHN peaKItu.

[IpuBenuTe mpuMepsl pa3aTuUYHbIX NapaJIICIbHBIX PEAKIUH.

Kak 3anucath B 00111eM cilydae BbIpaK€HHUE JIJIsl CKOPOCTU 00paTUMON peaKiuu?

KakoBa ¢yHKIIMOHATbHAS] 3aBUCUMOCTh U3MEHEHUS KOHIIEHTPAIIUU PEarupyronmx BEIIeCTB CO

BPEMEHEM B II0CIIEN0BATENBHOM peakuun A k ,B k2, C?

OOpsicHUTE, B YeM COCTOST MPUHLMIIBI KBAa3UCTALlUOHAPHOIO U KBAa3MPaBHOBECHOI'O
pUOIMKESHUI?

Cdhopmynupyiite OCHOBHBIE 3aKOHBI (POTOXUMUH.

Uro Takoe KBaHTOBBIN BbIXOJ peakiuu? Kakue 3HaueHNs OH MOXKET IPUHUMATh?
CdhopmynupyiiTe OCHOBHbIE IPUHLIUIIBI KaTalIN3a.

[IpuBenure nprUMepbl KAaTAIUTUYECKHX IIPOLIECCOB, MPOTEKAUIUX 110 CIWTHOMY U
pa3eIbHOMY MEXaHU3MaM.

VYkaxute 005acTh TNPUMEHEHHS] TEOpUU DJIEKTPOJIUTHUECKON JUCCOLMAaLUMU U €€
CYLIECTBCHHBIE HEIOCTATKHU.

B uyem 3akmiouyaercs MeToa aKTUBHOCTEH? MOXKHO JIM SKCIIEPUMEHTAIBHO OIPENEIUTh
AKTUBHOCTH OTZEIbHBIX HOHOB?

[lepeuncnnre oCHOBHBIE MMOJIOKEHUS TeopuH [lebasi- XrtoKKes st CHIIBHBIX 3JIEKTPOJIUTOB.
N300pa3ute rpaguuecky 3aBUCUMOCTh SKBUBAJIEHTHON 3JIEKTPOIIPOBOJHOCTH OT Pa3BEICHMS
JUIS cNIa0bIX M CWJIBHBIX 3JIEKTPOJIUTOB. B KakoM ciyyae nocturaercs NpeiesibHOE 3HaYCHHE
NEKTPOIPOBOIHOCTH?

KaxoBa 3aBucMMOCTb 4Kcen epeHoca OT KOHLEHTPALUK U TeMIepaTyphl?

Kakyro BenumuuHy Ha3bpBaloT [ 'anpBaHU-TOTEHUUAIOM? MOXHO M €ro ONpEeAcIuTh U3
AKCIIEPUMEHTAIIbHBIX JaHHBIX ?

[IpuBenuTe npuMepsl pa3IMYHbIX IEKTPOJIOB U 3alUIINATE AJI1 HUX ypaBHeHue HepHcera.
ChopmynupyiiTe mIpaBUIIO CXEMaTHYECKOM 3aIMKMCH JIEKTPOJIOB U TETIEH.

IIpuBenure ypaBHEHHS, IO3BOJISIONIME ONPENCINTh TEPMOJAWHAMUYECKHE XapaKTEPUCTHKU
peakuuii mo qanasM 00 3/1C.

[MTosichute 3Hauenne Red-OX mOTeHHMANOB Ui OIMpPEACNICHHsT BO3MOXXHBIX IPOIYKTOB
XAMHYECKUX PEAKIIUH.

UYro sBaseTCs NPUYUHON BO3HUKHOBEHMS MTOJISIPU3ALIAN JIEKTPOIOB?

IlepeyeHb mMpuMepHBIX BONPOCOB (YCTHBIH ONPOC) AJsl OHEHKH C(POPMHUPOBAHHOCTH

3Hanui komnerenuuu OIK-2:

1.

[Tosicaute MeTonbl pacueTa M SKCIEPUMEHTAIBHOTO ONPEENIEHUs] SHTAJIBIUN XHMHUYECKUX
peaKuu.

[IpuBeanuTe KpuBbIE TEMIIEPATYPHOTO XOAa B KaJIOPUMETPUUECKOM OIbITe. ONMUIINTE METOJ
rpadUuecKoro ornpeneneHus U3MeHeHus: Temmneparypbl (AT) mpu mpoTeKaHUM XMMHUYECKOH
peaxuu.

B d4em 3akmrodaercss CTaTUYECKUH METOJ ONPEIEIICHUs JaBJICHUS HACBILIEHHBIX Napos? B
KaKHX CIIy4astX OH UCIIOJIb3yeTCs?

OU3NKO-XMMUYECKUN aHAM3 JIUarpaMM JIBYXKOMIIOHEHTHBIX CHCTEM C 00pa3oBaHHEM
TBEPABIX PACTBOPOB.

Juarpammbl ¢ 00pa30BaHHEM XMMHMUYECKUX COEAMHEHUN: KOHTPYSHTHBIE U MHKOHTPYIHTHbBIE
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11.
12.
13.

14.
15.

16.

TOYKH IUIABJICHHUS.

[Tosicuute, B yeM 3aKi04aeTcsi NEPETOHKA KUIKOCTEN?

[Touemy MeTO KPHOCKOIMHU OOJI€E YACTO MCIOJIb3YETCs, YEM METO/ H0YINOCKOIIUH?

B uem 3akinrouyaercs neperoHka HECMEIIMBAIOIIUXCS KUAKOCTEN?

ITosicauTe MeTObI pacueTa XMMHUYECKOTO PABHOBECHUS T'a30BbIX PEAKLUI Pa3INYHBIX THUIIOB.
[IpokOMMEHTHPYWUTE pa3JIMYHbIE METO/IbI ONIPEACIICHUS] KOHCTAHThI PABHOBECHS.

Kaxue MeToabl UCIOIB3YIOT IS ONIPEAEICHUS MOPSIKOB XUMUYECKUX PEAKIINN?

Kak sxcnieprMeHTanbHO ONPENEINTh SHEPTUIO0 aKTUBALIMA XUMUYECKON peakuuu?
[lepeuncnaure MeToIbl ONpENENEHUS YHUCEN IEepPeHOca HMOHOB, CHOPMYIUPYHTE UX
IIPEUMYILECTBA U HETOCTATKH.

KakoBo npaktuueckoe 3HaueHue Metoqa ['urropda u Metona qBMKyILEH rpaHuIbl?

B kakom cimyuae Bo3HUKaeT nupdy3uoHHBIA noTeHnman? Kakue MeToisl ONpenesieHusl ero
CYIIIECTBYIOT?

[IpuBenuTe onpeneneHne CTaHAapTHOTO JIEKTPOIHOTO MOTEHIMANA M OSCHUTE CIOCOOBI €ro
OIIpeACICHUs.

Ilepeyenb mpuMepHBLIX BONPOCOB (YCTHBIH ONPOC) AJS1 OLEHKH CHOPMHPOBAHHOCTH

3Hanui komnerenuuu OINK-3:

1.

N

&

©o

10.

11.

12.
13.
14.
15.

16.
17.
18.
19.
20.

21.

Chopmynupyitite pomymieHus OuHmTeitHa u [ebas mpu ompeneseHur TEII0eMKOCTH
KBAaHTOBO-XMMHUYECKUMU METOJIAMH.

ChopmynupyiiTe TPUHITUITEI MAKCUMAJIBLHON U TIOJIOKUTEIIBHON PaOOTHI.

Ucnone3ys Qopmynasl KaHOHMYECKOTO pacmpeneneHuss [ub0ca, BbIBenuTe YypaBHEHUE
COCTOSIHUS MJI€aIbHOTO rasa.

[IpuBenuTe mpumep pacyera KOHCTAHThI PABHOBECHS IO CTATUCTUYECKUM CYMMAaM.

Jlokaxxute, uto B pacnpenenenun bose-DifHiTeiiHa TPOU3BOJHAS XUMUYECKOT0 MOTEHLHMANA
10 TEMIEpAType BCEra OTpuLaTelbHa.

[IpencraBpTe MaTeMaTHYECKYIO 3aIIMCh TEIJIOBOM Teopembl HepHcera.

[Tokaxwure, uro ans peakuu 2NO + O, — 2NO;, mpoTekaromieil o ciaeayIeMy MeXaHu3My:

1) NO + O, == NO,,
2) NO, + NO — 2NO,,

KaXYIIascsl SHEPTusl aKTUBAIIMK MOXeET ObITh OTpULATEIbHA.

Kak paccuntbiBaeTcsi CKOpOCTh HEPa3BETBICHHOMN IIEMTHON peaKkiuu?
Cdopmynupyiite noctynar daynepa.
Jaiite omnpeneneHus DSHTANBIUU PACTBOPEHMS, HWHTErpaibHOW U auddepeHuanbHON
SHTAJIBIIMU PACTBOPEHMS, SHTAIBIINN 00pa30BaHMs HOHA B PaCTBOPE.
B uyem 3akmouaercs (QU3MYECKUH CMBICH TOHATUS  «IHEPreTUUECKUH DKBUBAJICHT
KaJIOpUMETpa»?
B uem 3akmtouaercs pu3ndeckuii CMbICI KaJopu4ecKuX KodpuuueHTos?
B uem npuHIMIIMANBHOE OTIIMYKE TIEPBOTO U BTOPOTO Hayajla TEPMOJAUHAMUKH?
[Toscaure nmpunuun Kapareonopu.
3ayem B 1ukie KapHo HyXHBI JiBe U30TepMbI U JBe aanadbatel? Kakue mporecchl NpoTeKaroT ¢
U7eabHBIM ra30M B pe3ysbTaTe MUKINUYECKUX MpeBpalleHnii?
[TosicHuTe pa3nuuust B ONpeleseHMH M3MEHEHHsI SHTPONHMM B Ipolecce (a3oBoro mnepexosna
MEPBOr0 POJa U U3MEHEHUS SHTPOITUN XUMUYECKON PEaKIIHH.
B gem 3akimouaercst pusudeckuit cMmpicn pyHkuuu ['u66ca u pynkuuu I'enbmrombua?
Kak cooTtHOCSTCS Me) Ty cOOO0H TETIOTH paBHOBECHOTO U HEPABHOBECHOTO MPOIIECCOB?
Cdopmynupyiite noctynar Ilnanka.
B d4em 3akmrodaercss CMbICT XMMHYEeCKOro mnoTeHuuana? Ilpemnoxure MeToabl €ro
OIIpEEIICHUS.
[Touemy craTUCTHYECKOE paCCMOTPEHHE SHTPOIMH UCKITIOYAEeT PAaBEHCTBO HYJO ee ke pu 0 K?
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22.
23.

24.

25.
26.

217.
28.

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

37.
38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.
49.

50.

3anumuTe BeIpAKEHUE KOH(PUIypallMOHHOTO UHTErpasa. YTo OH MO3BOJISET ONPEAETUTh?
B uem HemocTtatku MeTona CTaTHUCTUYECKOM TEPMOAMHAMMKM IIPU OINHUCAHUU PpEAJIbHBIX
pacTBOpoB?
KakoB moaxoa K OINpeaesieHHIo JOJIM MOJIEKYJ Ha HYJIEBOM ypPOBHE JIOOOTO BHUJA JBMKEHUS,
€CJIM U3BECTHA CyMMa 10 COCTOSIHUSAM JUIsl 3TOTO BUJA ABM)KCHUA?
Cdopmynupyiite npasuio Tpyrona.
N300pa3ute rpapuueckud 3aBUCUMOCTH TEPMOJMHAMUYECKUX (DYHKIUM WHAMBUIYAIbHOTO
BEIIECTBA OT TEMIEepaTyphsl B IMANa30He, II€ OHO MpeTepreBaeT (pa3oBblil Mepexo/.
Chopmynupyiite npuHIMIBI TEPMOAMHAMUYECKOr0 BbIBOJA NpaBuia (a3 ['udoca.
[TpuBenuTe NpuUMeEphl CUCTEM, JUIsI KOTOPBIX MOHATUS HE3aBUCUMBbIII KOMIIOHEHT U KOMIIOHEHT B
pPaBHOM CTENEHU 3aMEHSIOT APYT ApyTa.
[Ipumenenne mpaBwia ¢a3z [mOOca ans aHanM3a TPEXKOMIIOHEHTHBIX CHCTEM pa3IMYHBIX
THUIIOB.
Kakum 00pazomM MOKHO U3MEHUTh KOOPAMHATHI KPUTHUECKOH TOYKM Ha (Pa30BBIX JUarpaMmax
TPEXKOMIIOHEHTHBIX CUCTEM?
Uro Takoe a3e0TpoIbl ¥ KaKOBbI UX CBOICTBa?
Kak Ha npakTHhke onpeaenstoT U30bITouHble (YHKIIUN CMELIeHUs?
B uyem 3akmrouaercs MeToJ KOMOMHHMpOBaHWs paBHOBecuii? KakoBel oOnactu ero
MIPUMEHUMOCTHU?
KakoBbI 0cOOEHHOCTH TEPMOAMHAMUYECKOTO OTIMCAHUS PABHOBECHS CIIOKHBIX PEaKIHii?
[TpuBeaure npubnmxenHyro hopmyny HepHcTa 1 HOsSCHUTE ee PaKTHUECKOe 3HAYEHHeE.
Uro Takoe TEpPMOAMHAMUYECKUN BBIXOJ MPOAYKTAa peakUMU, M KakuM o0pa3oM ero
ONpeAesatoT?
Uro Takoe cpeiHss U UCTUHHAsI CKOPOCTH XMMHUUYECKOM peakuun?
Yro Ha3bIBaeTCd MEXaHW3MOM XHMMHYECKOM peakunu? KakoBbl xapakTepHble OCOOEHHOCTH
3JIEMEHTapHOM peakuun?
Kak ¢opmynupyercs OCHOBHOM MOCTYJaT XMMHUYECKOH KHHETHKH? MOXET M CKOpOCTb
peaKkLnu 3aBUCETh OT KOHUEHTPALMU MPOAYKTOB peakiuu?
Jaiite ompeneneHre KOHCTAHThl CKOPOCTHM XUMHuYeckod peakuuu. KakoB ee ¢uznyeckuit
cmbicn? IlpuBenuTe pa3MEpHOCTH KOHCTAHT CKOpPOCTEH XHMHUYECKUX PEaKUUi pazIudHbIX
LENBIX TOPSIKOB. MOXXHO JM CpaBHHMBaTh MEXAYy COOOIH 3HaueHHs KOHCTAHT CKOpOCTEH
XUMHUYECKHUX PEAKIMH pa3HbIX HOPSIKOB?
Yo Ha3bIBacTCS KHHETUYECKUM YpPaBHEHHEM peakuuu? Hanumunre KWHETHYECKOE YPABHEHHE B
o01ieM Buze.
Bemonnsercs 1M 3akoH AppeHuyca Uil CIOXKHOW pEeakLUH, €CIM KOHCTaHTa CKOPOCTH
peakuuMy  BBIpa)kaeTCsi 4yepe3 KOHCTaHThl  OTHAEIbHBIX  CTaaui: 1) mpousBelneHueMm;
2) OTHOIICHHEM; 3) CyMMO#i WITH Pa3HOCThIO?
JoxaxuTte, 4TO ISl TMapauIebHON peakuuu B JIO00M MOMEHT BpPEMEHHU CIPABEIJIMBO
cootnomrenue Ki/ka = [B]/[C].
Kak Beirsaar kuneruueckue kpuBbie [A] = f(t), [B] = f(t) mpu [Blo = 0 mis cioyvaes:
1) kg <k-1; 2) k1 > k-1; 3) k1 = k-1?
Jlokaxure, uro i1 peakumn A — > B X2 5 C B ycnoswsx craumoHapHOCTH
BBIIIOJIHSIETCS CIIEYIOIIEE PABEHCTBO: _dIA] = M

dt dt
B uem 3axirouaercs NPUHIMII HEYHUYTOXKMMOCTH CBOOOAHON BasneHTHOCTH? IlpuBeante
PUMEpBHI.
B uem 3akirouaeTcst IPUHLIMI HUKIMYHOCTU peaklny NnpoaoskeHus nenu? Kakosa ero poss B
paauKaIbHO-UEMHBIX MpoIeccax?
B uem oTiMune TEmI0BOro B3pbiBa OT LEMHOT0?
Jokaxure, 4To (HOTOXMMHYECKAs pEeaKILIUs MOXKET OMUCHIBATHCS KHHETUUYECKUMU YPaBHEHUSIMHU
peaxkuii HyJIeBOro U IEPBOI0 NOPSAAKOB. B Kakux cilydasx 3TO MPOMCXOANUT?
Yro sBisieTcs TMMUTHPYIOIIEH CTaJuel reTeporeHHO-KaTaJIuTHIeCcKoro nporecca?
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51.
52.

53.

54.
55.
56.

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

64.

65.

B 4em 3akmrodaercs cMbICI KOHCTaHThI Muxasnnca-MeHnTen?

B ueMm 3axirodaercs MNPUHLMII TE€OMETPUYECKOIO M DSHEPreTUYECKOIO0 COOTBETCTBUS B
MeTaJJIOKoMITTIEeKCHOM KaTanuse? [IpuBeanTe KOHKpETHbIE TPUMEPBHI.

Kakue »skcriepUMeHTanbHBIE JAaHHbBIE IIOCIHY)KUJIM OCHOBOM U1  CO3/IaHUS  TEOPHUH
ANEKTPOIUTUYECKOM TUCCOIUAITUU?

UTOo NOHMMAIOT 101 SHEPTUEN KPUCTATUINYECKON PEIIETKH U KaK €€ MOKHO OIIPEIEIUTDH?
Briseaute ypaBuenue bopHa juig pacuera 3Hepruu cojibBaTalliy HOHA.

YKaxuTe KOHIEHTPAIIMOHHYIO TpPaHUIy NPUMEHUMOCTH npuOimxkeHuit teopun Jlebas-
XIOKKens.

Kakue 3 pexTsl 00ycIIOBIEHBI CYIIIECTBOBAHUEM HOHHOW aTMOC(Ephl IEHTPAILHOTO HOHA?
UYro nmonumarot noj 3¢ dexrom edas-danpkenrarena?

CdopmynupyiiTe ob1Iee yCI0BHE IIEKTPOXUMHUYECKOTO PABHOBECHSI.

Uto sBiIsIeTCS HCTOUHUKOM 3JIEKTPUYECKON SHEPTHH B KOHLIEHTPALIMOHHBIX IETIsiX ?

B xakoM ciydae 371eKTpOXUMHUUYECKHUH 3JIEMEHT Ha3bIBAIOT TOTUIUBHBIM?

Cdopmynupyiite orpeneneHue NOHATHs NOTEHIMAI HYJIEBOIO 3apsiia.

[lepeuncnure MOAENM CTPOEHUS JIBOMHOTO JJIEKTPUYECKOrO CJIOS; B UYEM 3aKIH4aercs
CXOJICTBO THX Mojiejiel ¢ mpubnrkeHusMu Teopun Jledas-Xrokkens?

B uem 3akmrouaercs mnepeHampspkeHue Bogopona? Kakume Teopermueckne 0OOCHOBaHUS
NepEeHAIPSHKEHUS CYILIECTBYIOT?

B uem 3akitouaeTcst 37€KTPOXUMHUYECKAss KOPPO3Us METAJIOB; KAKU€ METOJIbl 3aIlUThl OT HEe
CYyILIECTBYIOT?

Ilepeyenb nMpuMepHBLIX BONPOCOB (YCTHBI ONPOC) AJs1 OUEHKH CHOPMHPOBAHHOCTH

sHanuii komnerenuuu OIMIK-4:

1.

N

o

10.
11.
12.
13.

14.

N300pa3ute rpaguuecky 3aBUCUMOCTb SHTAJBIMU XUMHUECKOW peakIuud U CyMMAapHBIX
TEINIOEMKOCTEN MCXOIHBIX BEIIECTB U NIPOAYKTOB PEAKIIMKU OT TEMIIEPATyPHI.

Kak MOHO yuecTb TeII000MeH npu ornpeeneHun AT?

3anummute ypaBHeHue Kraysmyca-Kmameiipona W mpuMeHHUTE €ro K ONHUCAHHUIO (Da30BBIX
[IEpEX010B NIEPBOT0 poja.

N300pa3ute rpaduyecku U mpoaHaIM3UpyWTe (azoByl0 auarpammy, oOpa3oBaHHYIO TpeMms
KHUJIKOCTSIMHU, JIBE€ Mapbl M3 KOTOPBIX CMEIIMBAIOTCS B JIIOOBIX OTHOUICHHUSX, a OJlHA Mapa
cMmelrBaercs 4actuyHo. Ilpemnoxure crnocoObl onpeneneHusi cocTaBa TaKOW CHUCTEMBI IO
auarpamme.

KaxkoBbl o0acTu npuMeHUMOCTH 3akoHa [ 'eHpu u 3akoHa Paynsa?

Kak paccuMtarh XUMHYECKOE paBHOBECHE IO CIpaBOYHBIM JaHHBIM? [losicHuTe Ha
KOHKPETHBIX IPUMEPaXx.

JIitsi peakiuu Kakoro mopsiika 3aBUucuMocTh INC oT BpeMeHH MpEeACTaBIseT COOOW MPIMYIO
nuHuto? Hanuimure ypaBHEHHE NaHHOM MpsIMOW M M300pa3uTe €€ B yKa3aHHBIX KOOPAMHATaX.
Hapucyiite KHHETUYECKYIO KPUBYIO JJIs 9TOM peaKkIuu.

[Tokaxxute, kak ¢ momomplo Teopun JleOas-XrOKKensi MOXXHO OIICHHTh 3HAYCHUS
TEPMOJIMHAMUYECKONW KOHCTAHTBI TUCCOLUAIINN CITA00I KUCIOTHI.

[IpuBenure mnpumepsl onpenenenns I[P TpygHOopacTBOpMMOM conM MO JTaHHBIM
JIEKTPOXUMHUUECKUX U3MEPEHUI.

Kakue criocoObl onpeenenrs TeMnepaTypbl HCIOJIb3YIOT B KaIOpUMETpUH?

[TosicHuTe CyTh METO/A OTIPE/IEIeHNUs TEJIOEMKOCTEH ra30B MO CTENEHSIM CBOOOIBI.

MeTtoa QpU3NKO-XMMHUYECKOT0 aHAJIM3a U €ro MPUBJICUEHHE AJIs U3yueHUsl (a30oBbIX JUarpaMmm
JBYXKOMIIOHEHTHBIX CUCTEM.

Uro Takoe nmapruanbHas MOJbHAs BEJIMYMHA U KAKOBBI METOJIBI €€ ONPEAEIICHHS U3 ONBITHBIX
aHHBIX ?

[IpuBenuTe KpuBBIE KOHAYKTOMETPHUYECKOIO TUTpOBaHUA. KakOoBO IpaKkTHYECKOE 3HAYEHUE
sToro Merosa? B yem 3akirodaercs METOJ MOTEHIMOMETPUIECKOTO TUTPOBAHUSA?
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IlepeyeHb nMpuMepHBLIX BONPOCOB (YCTHBIH ONPOC) AJs1 OLEHKH CHOPMHPOBAHHOCTH
3HaHuil komnereHunu OITK-6:

1. CdhopmynupyiiTe OCHOBHBIC MpaBHJIa TEXHHKH OC30MACHOCTH IPH BBITIOJHCHUU
pabort ¢ ucnonb3zoBanueM YJIK «Xumusy.
2. [lepeuncnure OCHOBHBIC MpaBHJIAa TEXHUKU OC30MACHOCTH NPH BBIMOJHEHHH PabOT

MCTOJOM MMOTCHIHUOMCTPUYCCKOI'O aHaJIN3a.

IlepeuyeHb NpUMepPHBIX 32/1aHUI KOHTPOJLHBIX Pa0OT AJsl OlleHKH CPOPMUPOBAHHOCTH
3HaHui U yMeHnii komnerenuuu OIK-1:

KonTpoabnas padora Ne 1

Bapaua Ne 1. [Ipu T = 298 K u craHmapTHOM JaBJI€HWW W3BECTHBI DHTAJIBIIUU CTOPAHHS
akpmwtorutpuna  AcH%(298, CsHsN, x) = —420.82 kkan/mons,  Bomopona  AcH%(298, Ha, 1) =
= —68.32 kkan/Mob u  rpapura  AH°(298, C, rp) = —94.05 KKkan/Mob. CrannapTHble
SHTAIBIUK 00pa30BaHUS I[MAHOBOJOPOJIA AfH0(298, HCN, r) = 31.00 kkay/MOJIb ¥ aleTUJICHa
AfHO(298, CoHz, r) =54.19 kkan/mons.  PaccumTtaiite  CcTaHAApTHYIO  SHTANBIHMIO  PEAKIUU
CoHyry + HCN¢y — CH2=CH-CN() npu temmeparype T = 500 K. Crmenyer ydects, 4TO TpHU
Tv =351.65 K akpunonurpun ucnapsercs; AyH’(298, CsHsN) = 7.85 kxan/mons. TemnoeMkocTr
KHJKOTO W Ta3000pa3HOr0 aKpWIOHUTpWiIa cienyeT mnpuHATh paBHbiME Cp(C3HsN, x) =
= 98.7 JIx/(K-moib) 1 Cp(C3H3N, 1) = 63.76 Ix/(K-MOJb) 1 HE 3aBUCSIIMMHU OT TEMIIEPATYPBI.

3agaua Ne 2. Hekoropoe konmumyectBo SO3 Harpero B 3akpeiToM cocyae ao 1 = 727 K.
B pesynbrare Tepmuueckoii aucconnaryu oopasosanuck SO2 u O,. Beruucnure:

1) ucxoanoe pasnenue SO3;

2) o01iee JaBiIeHHE PAaBHOBECHOW ra30Boil cMecH, ecnu mius peakiuu SOz + %202 — SO3
Kp = 1.855, a paBHOBecHOe naBieHue Peg(SO2) = 4.05-10% Ia.

KonTpoubnas paGora Ne 2

3apaua Ne 1. Onpenenute, BO CKOJIBKO pa3 0oJibllie MOTpeOyeTcs: BOASHOTO Tapa (1o mMacce)
Ha mneperoHky HadramumHa npu T = 101.7°C no cpaBHeHMIO C MEpEeroHKOMl HadTanTuHa
npu T = 130.2°C? JlaBneHuss HachIIEHHOTO Napa HadTadwHa I yKa3aHHBIX TEMIIEpaTyp

paBHbI 20 1 60 MM pT.CT., COOTBETCTBEHHO.

3amaua Ne 2. 3aBucumMocTh AaBieHus HaceiieHHoro napa (I1a) or remmeparyps! anst ppeona
CClI2F2 BeIpaxkaeTcs ypaBHEHHEM:
lgp =34.5 — 2406.1/T — 9.261gT + 0.0037T.
PaccunraiiTe HOpPMAIbHYIO TEMIEPATypy KHIEHHUs (PEOHA, SHTAIBIUI0 U SHTPOIMHUIO
ucrapeHus GpeoHa Mpx HOPMATBHON TeMIepaType KHITCHHS.

Kontpoabsnasi padora Ne 3

3agauya Ne 1. Mzyuanu kunetuky mpomecca mpu 25 °C: CIO™ + Brr — BrO™ + CI". PactBop
XJIOPHOBATHCTOTO HATPUs TOTOBWIM myTeM cmemenus 100 ma 5.46-10° M pacrteopa NaClO,
48 M 0.5 H pactBopa NaOH u 21 M H2O; pactBop KBr ucmonp3oBaimm st 3TOT0 ¢ Ha4aIbHOM
xoHnenTpanueit Co = 2.508-10~° M. Uepes onpeieieHHbIe NPOMEKYTKH BPEMEHH TI0CIIE CMEIIeH s
npuroroBieHHoro pactBopa NaClO u pactBopa KBr orOupanu npoObl W OmpeAesuii B HUX
KoHIeHTpauuto BrO -nonos. Pe3ynbraThl NpuBeAECHbBI HUXKE:
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_— 3. 7. 1 2 4 9
’ 65 65 5.05 6.00 7.60 0.60
[BrO]'1 0. 0. 0. 0. 0. 0.
0>, M 0560 0953 1420 1800 2117 2367

OmnpenenuTe NOPsI0K PEaKIUK U CPETHIOI KOHCTAHTY CKOPOCTH.

3agaya Ne 2. [l MHUOMUPYEMOTO paaualyeld pacmaja OpraHHYecKuX HUTPATOB NpHU
OOBIYHBIX YCIOBHAX MPEITI0KEH CIEAYIOUIMA MEXaHU3M:

NO3;” — NO2 +0 (k1), (1)
NO2  + O — NO3z~ (k2), (2
NOs + O — NO2 + 02 (ks). (3)

CrenaB mNpeanonoXeHue, 4YTO KOHICHTpauus AaTOMAapHOIO KHUCIOpOoAa IPaKTUYECKU
IIOCTOSIHHA, BBIBEJAUTE YpPaBHEHUE [UIsI CKOPOCTHM OOpa30BaHMS HUTPUT-MOHOB. Kak HOIKHBI
COOTHOCHUTBCS KOHLEHTpALlUW HUTPUT- U HUTPAT-UOHOB MEXAY cO00H, uTOOBI peakius umena:
1) nepBbIii MOPSAJIOK MO HUTPAT-HOHAM; 2) BTOPOM MOPSIOK IO HUTPAT-HOHAM M MHHYC TEPBBIA
NOPSIOK 10 HUTPUT-UOHAM?

KonTposbnas padora Ne 4

3amaua Ne 1. Pacteop CdCly, comepxammii 0.2016% Cl -u0HOB, MOABEPrHYT 3JIEKTPOIU3Y
mexay Cd-anomom u Pt-katomom. ITocne anextponmsa 33.59 cm® aHOMHO#M KHAKOCTH COMEPIKAIH
0.0802 r Cl -noHoB. 3a BpeMs 3JICKTpOJH3a B cepeOpsHOM KyjaoHOMeTpe Bbiaenamioch 0.0662 T
cepebpa. Haiiure uncna nepenoca nonos Cd%* u CI™.

3agaya Ne 2. Beruuciure KOHCTAHTY IUCCOIMAIMKA JTWIOBOro crmprta mpu 1 =298.15 K
nust peakiun CoHsOH — CoHsO™ + HY w3 cieyrommx JaHHbIX

1) H2 | HCI (8 C2HsOH) | Hg2Cl> | Hg E%(298.15) = —0.0216 B,
2) Hg | Hg2Cl2 | NaCl (8 C2HsOH) | Na (amansrama) E%(298.15) = —1.8562 B,
3) Na (amamsrama) | C2HsONa (B C2Hs0H) | Ha E%(298.15)=0.7458 B.

Ilepeyenb npuMepHBLIX 3aJaHMH  (BAPHAHTOB) KOJJIOKBHYMOB [UI  OLIEHKH
copmupoBaHHOCTH 3HAHUH ¥ yMeHuil komnereHunu OIIK-1:

KoaaoxkBuym Ne 1

Bapmuanr 1

1. Hepqu/IanTe OKCIICPUMCHTAJIBHBIE W TCOPECTHYCCKUEC MCETOABI OIPCACIICHUA SHTAILINN
XUMHUYECKHUX PEAKIIHIA.

2. TemnoBas teopema HepHacra. [IpuOmmkenHas ¢opmyna HepHcta m ee ucmonb3oBaHUE IS
MPAKTUYECKUX PACUETOB.

Bapmuanr 2
1. Bropoii 3akOH TEpMOJMHAMUKHA M €ro pas3iudHble (OpPMYIUPOBKH. TepMoAMHAMUYECKOe

000CHOBaHNE YHTPOIHH.
2. OCOOEHHOCTH TEPMOJIMHAMUYECKOTO OMUCAHUS T€TePOr€HHOI0 XMMUYECKOT'O PABHOBECHSI.
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Bapuant 3

dyHnaMeHTaIbHBIC ypaBHeHUs [ 1O0ca. XUMUYECKHIA IMMOTEHITHAT M METOJIbI €T0 ONIPECIICHHS.
TepmoinHaMHuUecKasi KOHCTaHTa PAaBHOBECHS; €€ 3aBUCUMOCTD OT Pa3JIMYHBIX YCIOBUM.

Bapuanr 4

MaremaTtnueckuil annapar XUMAYECKONH TEPMOJIUHAMUKHU.
Hcnonb3oBanue 0a3 cTaHIApTHBIX TEPMOAMHAMUYECKUX JAHHBIX Ul MPAKTUYECKHX PAaCUYETOB
XUMUYECKUX PAaBHOBECHUH.

Bapuanr §

OHTponus Kak (YHKIHMS COCTOSHHUS CHCTEMBl. MeToabl pacdera HHTPONUHM Pa3ITHYHBIX
IIPOLIECCOB U CUCTEM. DHTPOIHSI U30JIMPOBAHHON CUCTEMBI.

VYpaBHeHne u300apbl XUMHUECKON peakiuu. lcrnonb3oBaHue pa3audHbIX NMPUOIMKEHUN NPU
€ro PEeUICHUH.

Bapuanrt 6
VYpasuenue ['m606ca-I'enbMronbpia 1 €ro pojib B XUMHH.
['oMOoreHHoe XHMMHUYECKOE€ PABHOBECHE;, YCIOBHE M KPUTEPUH. YPABHEHUE H30TEPMBI
Bant-T'odda, ero ucnonb3oBanue Juist pelieHUs TPAKTHUECKHU BaXKHBIX 3a71a4.

Bapmuant 7
CrarucTrueckasl CyMMa 10 COCTOSIHUAM. Vcronb30BaHWE CTATUCTUYECKUX CYMM JJIS PacueTOB
aHaJIOTOB TEPMOJUHAMUYECKHUX (DYHKITHH.

TpeTLe Ha4yaJl0 TEpMOJVWHAMUKH. HOCTyJ'IaT HJ'IaHKa; OTKJIOHCHHA OT HETrO0 Ha HIpHUMEpPE
PCATBbHBIX CUCTEM.

Koaaoxksuym No 2

Bapmuanr 1

da3oBble epexoibl epBOro U BTOporo pojaa. CTabmibHOCTE ¢a3s.
3akoH Payns u ero TepMoiMHaMUYEeCKUI BBIBO/.

Bapuanr 2
VpaBuenne Knaysuyca-Knaneiipona; ero npumeHeHne K aHamM3y (a3oBBIX IEPEXO0B IEPBOTO
pona.
KonnmuratrBHbie CBOMCTBA paCTBOPOB.

Bapmuanr 3

[TpaBuiio a3 I'n66ca u ero TepMoiMHaMUYECKHUIT BBIBOJ.
TepmoauHaMudeckas kiaccuukanus pacTBOpoB. M30bITOUHbIE QYHKIIMHM CMEILICHHS.
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Bapuanr 4

1. T'ereporeHHoe ¢a3oBoe paBHOBECHE B JBYXKOMIIOHEHTHBIX cHcTeMax. MeToJ TepMHUYECKOro
aHaJM3a M MocTpoeHue (Ha30BbIX TUArpaMM C MPOCTON IBTEKTHKOH.

2. IlapuumanbHble MoOJbHBIE BeIWYMHBL. YpaBHeHHs [uO6ca-/lroreMa M HX HCHOJIB30BAHUE B
TEPMOJMHAMHUKE PACTBOPOB.

Bapuanr §

1. TereporenHoe (ha3oBOe paBHOBECHE B TPEXKOMIIOHEHTHBIX CHUCTeMax. MeETONbI MOCTPOCHHS
¢da3zoBbIX AuarpamMm (TpeyroiabHuk ['nooca u Tpeyroasauk ['n66ca-Po3edboma).
2. PacTBOpHMOCTH T'a30B U KHUAKOCTEH B )KHIKOCTSIX. 3aKoH ['eHpr. DKCTpaKIusl.

Bapuanrt 6

1. ®a3oBble auUarpaMMbl JBYXKOMIIOHEHTHBIX CHCTEM pa3lIMYHBIX THIOB. [IpuMeHEeHHUe MpaBmiia
¢a3 ['mb06ca s nx aHaM3a.

2. PeanbHbie pacTBOphl. Meron akTHBHOCTEH. OmpejeicHue aKTHBHOCTH W Kod(h(dUIMEeHTa
AKTUBHOCTH U3 OIIBITHBIX JAaHHBIX.

Ilepeyenb mNpUMEpPHBIX 3aJaHUil  (BAPHMAHTOB) KOJ/UIOKBUYMOB [UISI  OLEHKH
copmupoBanHocTH 3HAHUI U yMenunii komnerenuun OITK-3:

KoaaokBuym Ne 3

Bapmuanr 1

1. TlpuGnuxeHHbIE METOAbl XUMHUYECKONW KHHETUKH. MeTOJ CTallMOHAPHBIX KOHIICHTPAIUM
boneHiuTeitHa 1 ero UCIoNIb30BaHUE IS PELIEHUSI KOHKPETHBIX 3a/ad4.
2. Kunernka QpOTOXMMHYECKHX pEaKIUil.

Bapuanr 2

1. OcHoBHbIE MOHATUS U ompeaenaeHus GopMaabHOM KMHETUKU. MeTonbl onpeaeneHus nopsjaka
peakuuu.
2. ®epMEHTATUBHBIN KaTaJN3; IPUHIIUITEI, 0COOCHHOCTH OMUCAHUS M MPAKTHYECKOE 3HAUCHHE.

Bapuanr 3

1. TepmoaumHamMHuYecKUi acHEKT TEOPHUH AaKTHMBHUPOBAHHOTO KoMILIeKca. Pu3HuecKuil CMBbICT
TPaHCMHUCCUOHHOTO KO3 PUIHEHTA.
2. T'ereporeHHBIN KaTaIU3; MPUHIIHAITEI, 0COOCHHOCTH OTIMCAHUS M MPAKTUIECKOE 3HAUCHHE.

Bapuanr 4

1. Kuneruka Hepa3BEeTBIEHHBIX LENHBIX peakuuil. [IpumeHeHne Merona CTalMOHAPHBIX
KOHLIEHTpAUMU [JI1 COCTAaBJICHHUS KHUHETHYECKMX YPAaBHEHUN HEPA3BETBICHHBIX LEMHBIX
peaKkui.

2. OcOOEHHOCTH KaTaIUTHYECKUX peakiuii. MexaHu3M U KMHETHKa TOMOTE€HHO-KATAIUTHIECKUX
peakuuii. KucimoTHO-OCHOBHOM KaTaiaus.
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Bapuanr 5

3aBUCHUMOCTh CKOpPOCTH PEAaKIMU OT TeMIlepaTrypbl. OHeprus axTtuBanuu. I[loBepxHOCTh
NOTEHIUAIBbHOU dHEprun. OnpeneneHne YHEPrul AKTUBALMY U3 OIIBITHBIX JaHHbIX.
MeTauIOKOMITJIEKCHBIN ~ KaTaiu3; MPUHLUIB, OCOOCHHOCTH ONMCAHUS M MPAKTUYECKOE
3HAYCHHUE.

Bapuanr 6
Teopusi akTUBHBIX CTOJIKHOBEHUM M €€ MPUMEHEHHE K MOHOMOJIEKYJIAPHBIM peakiusM. Cxema
JInagemana.

Karanu3; ocHoBHble NpUHIMNBI Kartanu3a. [lpupoma nedcTBus kaTtanu3atopoB. DakTopsl,
OIIPEAEIISAIONINE CKOPOCTh KaTAIMTUUYECKON PEAKIIUH.

Ilepeyenb nNpUMEpPHBIX 3aJaHUii  (BAPMAHTOB) KOJ/UIOKBUYMOB [UISI  OLEHKH

copmupoBanHocTH 3HAHUI U yMennii komnerenuun OITK-3:

=

Koa1oxkBuym Ne 4

Bapuant 1

Teopus a5eKTpoaUTHYECKON nucconranuu Appenuyca. [lpenMyiiectBa u HE1OCTaTKU.
DNEKTPOXUMHUYECKAsi KOPPO3HsI METAJNIOB U METO/IbI 3AIUTHI.

Bapuanr 2
DIEKTPOXUMHUYECKUI MOTEHIHAI. YcnoBus AJIEKTPOXUMUYECKOTO paBHOBeCHS.
TepMoanHaMuKka ranbBaHHUueckoro aneMmenta. J1C uenu.
HepaBHOBeCHBIE SBJIEHUS B paCTBOPAX JIEKTPOIUTOB.

Bapuanr 3

Knaccugukarus 31eKTpo10B. Y CTPOHCTBO BOJOPOIHOTO MIEKTPOIA.
DJEKTPOIU3 PACTBOPOB U PACIIABOB AJIEKTPOIUTOB. 3aKkoHbI Dapaes.

Bapuanr 4
Teopust pacTBOPOB CWIBHBIX dyekTpoiauToB Jlebas-Xiokkens. Pacuer xoadduimreHToB
AKTUBHOCTH. [[OMyIIEHUs TEOPUH U €€ NIPAKTUIECKOE 3HAUCHHUE.
IToTeHIMOMETPUYECKUI U KOHAYKTOMETPUYECKAM METObI aHATIN3A.

Bapuanr 5
MexaHu3M BO3HHKHOBEHUS CKayka IMOTEHIMala Ha FPAHUIE «METAI—PACTBOP JJIEKTPOIIUTAY.
OnextpoaHslii noreHuuan. Popmyna HepHuera.

JIBOMHOM »3JEKTPUYECKUUA CJIOM Ha TpaHMIE «METAI—PacTBOpP dIEKTposuTay. Moaenu
JIBOMHOT'O AJIEKTPUYECKOTO CIOS.
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Bapuanr 6
Tabnuna cTaHAapTHBIX IEKTPOAHBIX MOTEHIIMATIOB, UCIIONIb30BaHUE UX 3HAYCHUH AJI pacyera

TEPMOJUHAMHYECKUX XapaKTEPUCTUK XUMUUECKUX PEAKLIU.
Kuneruka snextpoansix mpoueccos. [longpuzanus. uddy3nonnoe nepeHanpsxeHue.

Hepeqenb IPUMEPHBIX BONPOCOB VIS IK3aMEHA.

Ilonatue TtemioThl, paboOThl, BHYTpeHHeH »sHepruu. IlepBoe Havano TEPMOAMHAMUKHU.
DHTaJbBIHUS.

TemnoemkocTs. TemIOEMKOCTb ra30B U TBEPABIX TEII.

TemnoBoit apdexT xumuueckoil peakuuu. 3akoH ['ecca. 3aBucumocTh TeruioBoro 3¢ddekra
XMMHMYECKON PEaKIIMK OT TEMIIEPATYPHI.

PaBHOBecHBIC U TEPMOAMHAMHYECKH 00paTUMBIE poriecchl. PaboTa 00paTUMBIX TPOIIECCOB.
CaMonpoun3BOJIbHBIE U HECAMOIIPOU3BOJIBHBIE IIpoLEeCcChl. BTOpoe Hauaao TEpMOAMHAMUKH U
ero popmynuposku. Lukir Kapno.

Bropoe Hawano tepmonuHamuku. [lonstue oSHTponmu. M3MeHeHus OHTponMM B
M30JIMPOBAHHBIX U HEU30JIMPOBAHHBIX CUCTEMaX U HAIpaBJIEHUE MpoIiecca.

Pacyer n3mMeHeHHs SHTPONIMYU B PABHOBECHBIX IPOLIECCAX.

Oynkmus  [ub6ca, ¢ynkums [enpmronbiia.  YCIoBHS  PaBHOBECHS W KPUTEPHH
CaMOIIPOU3BOJIBHOTO IIPOTEKAaHUs IPOLIECCOB, BBIPAXKECHHBIE YEPE3 XapaKTEPUCTHUECKUE
GbyHKIHN.

Oyukuus ['u60ca. 3aBucumocts pynkuuu ['m66ca oT TeMeparypsl U JaBICHHUS.
Xapakrepuctuieckue QyHKIUU. Y paBHEHUsT MakcBea.

[Tonstue I'-dpazoBoro nmpocrpancra. Ancambiau ['m60ca.

CraTucTuueckoe TOJIKOBaHUE SHTPOIUH.

Cratuctuueckas cymma. CTaTUCTUUYECKHE aHAJIOTH TEPMOAMHAMUYECKUX (DYHKITHIA.

Pacuer TepmoanHaMIUeCKON KOHCTAHTHI PABHOBECHS 110 CTATUCTUYECKUM CyMMaM.
TepmoauHaMuyeckas Kiaaccu(UKas pacTBOPOB. XUMHUYECKUH MOTEHLUANl PACTBOPHUTENS U
PacTBOPEHHOIO BELIECTBA.

[TapumanbHble MOJIbHBIE BETUUUHBL. Y paBHeHUs [ n60ca-/{rorema.

Komnnurarushsle cBoiicTBa pacTBopoB. Kpnockonust u 30ynaInocKkonus.

OcmoTryeckoe JaBIeHHE.

3akoH pacnpezneneHus HepHcra. Dkcrpakuus. PacTBOpuMOCTb ra3oB M TBEpPABIX BEILECTB B
KUIKOCTAX. 3akoH ['eHpu.

JlaBiieHrEe HaCBIIEHHOT O NIapa pacTBOpoB. 3akoH Paynsa. OTkinoHeHus oT 3akoHa Pays.
JlaBneHue HacbllEHHOTO niapa pactBopoB. IlepBeii u  BTOpoM 3akoHbl KoHOBasoBa.
Pa3znenenue cMmecelt myrem neperonku. I[leperonka ¢ nmapom.

TepmoanHaMuueckass akTHBHOCTb. MeTOBI €€ ONpeIeICHUS.

da30Bble NPEBPALEHUS WHAMBUAYAJIbHBIX BellecTB. YpaBHeHHe Kiaysmyca-KnanelipoHa.
da30BbIe IEPEXO/IBI IEPBOTO U BTOPOT'O PoAa.

XUMHUYECKUH MTOTEHLIMA UI€aJIbHOTO U HEUJICANIBHOIO ra3oB. TepMoanHaMudecKas JIeTy4ecThb
1 METOJIbI €€ OIpeIeIeHUS.

I'ereporenHoe ¢azoBoe paBHoBecue. [IpaBuio ¢a3 I'ndoca.

[Ipumenenue mpasuia a3 ['n60ca kK OAHOKOMIOHEHTHBIM CHCTEMaM (AMarpamMma COCTOSIHUS
BOJIbI, IMarpaMMa COCTOSIHHSI CEpbI, arpaMmma cocTosiHUS yriepoza). [lomumopdusm.
®da30Boe paBHOBECHE B JIBYXKOMIIOHEHTHBIX cucTemax. PasHble TuIbl ()a30BBIX AMArpaMM.
MeTtoax TepMHYECKOTO aHaInW3a. XUMHUYECKHE COEIMHEHHs B OMHApHBIX CIUIaBaX C
KOHTPY3HTHOM Y HHKOHTPYHTHOM TOUYKaMHU IJIaBICHHUS.

da3oBoe paBHOBECHE B TPEXKOMIIOHEHTHBIX cHcTeMax. TpeyroapHuk [1b06ca-Pozeboma.
Bnusinue TpeTbero KOMIOHEHTa Ha B3aUMHYIO PACTBOPUMOCTD JIBYX YKHJIKOCTEH.
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30.

31.

32.
33.

34.
35.

36.
37.
38.
39.

40.
41.

42.
43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.
56.

57.

XUMHUYECKOE paBHOBeCHE. BpIpa)keHHWE KOHCTAHT PAaBHOBECHUSI PEAKLIMN MPU Pa3IAYHBIX
croco0ax BeIpa)kKeHUs KOHIIEHTpaIMid. Pacyet BbIxo/1a MpoIyKTOB.

I'oMOreHHOE XMMHYECKOE PABHOBECHE. 3aKOH ACUCTBYIOUIMX MAacC. YPAaBHEHHE H30TEPMBbI
peakuuu.

BnusiHue temreparypbl M JaBICHMsS Ha PAaBHOBECUE B XMMHMYECKHMX PEaKLHAX. 3aBUCUMOCTH
KOHCTaHT PaBHOBECHS OT TEMIIEPATyphl. Y paBHEHUE U300apbl U H30XOPHI PEAKIHH.
IIpuMmeHeHne 3aK0HA NEMCTBYIOIUX MACC K TE€TEPOTr€HHBIM PEAKIUAM.

Tperbe Hauano tepmonuHaMuku. AOcomoTHass HHTponus. Pacder paBHOBecHi 1O
a0COJIIOTHBIM 3HAUYEHUSIM SHTPOIUH.

TennoBas Teopema HepHcra. OCHOBHBIE BBIBO/IbI, BHITEKAIOLIUE U3 HEE.

Tabnuupl cTaHIApTHBIX 3HAYEHUH TEPMOAMHAMHUYECKUX (YHKIMH M UX UCIOJIb30BAaHUE IS
pacuera KOHCTaHT PAaBHOBECHUS PEAKIIUIL.

OCHOBHbBIE TIOHATHSA XUMHMYECKONM KHHETUKH: MEXaHU3M XMMHYECKOM PpEakLHH, CKOPOCTh
XUMHUYECKOM PEaKIMHM, KUHETHMYECKOE YpaBHEHHE (OCHOBHOW IIOCTYJAT XUMHYECKOU
KUHETHKH ), IOPSIIOK XUMHUYECKON PeaKkliu, KOHCTAHTa CKOPOCTH.

MeTtob! onpeiesieHns NOPsAIKa PEAKIUH.

Kunernueckue ypaBHEeHHsI HEOOPAaTUMBIX PEAKIUNA IIEPBOrO U BTOPOIO MOPSIIKOB.

[Tonste o cnoxHbix peakuusax. [IpuHiun HeszaBucumoctu peakuui. CIOXKHBIE pPEaKIMH:
oOpaTumble, apasiesbHbIE.

[TocnenoBarenpHble peakuuu. MeTox cTalnOHapHBIX KOHUEHTPALIMA.

BnusiHue temmeparypbl Ha CKOPOCTb PEAKLMM. DHEPrus akTUBALUU U €€ OIpPElIEICHHUE U3
9KCIIEPUMEHTAJIbHBIX JIaHHBIX.

Teopust akTUBHBIX CTOJIKHOBEHUH U €€ MPUMEHEHHE K OMMOJIEKYIISIPHBIM PEaKLUsIM.

Teopust akTUBHBIX CTOJIKHOBEHHUM U €€ MPUMEHEHNE K MOHOMOJIEKYJISIPHBIM peakiusaM. Cxema
JImanemana.

Teopuss akTUBHPOBAHHOTO KOMILUIEKCA. [IOBEpXHOCTH NOTEHIMAIBHOM JHEPruH. BwIBOX
OCHOBHOT'O YPaBHEHHSI.

TepMonuHaMuyeckuil — acmekT TEOpPUM  AKTHBMPOBAHHOIO  KOMIUIEKca.  TOJIKOBaHHE
CTEpPUYECKOTO MHOXKHUTEJIS.

®doroxumuyeckue peakuuu. OcCHOBHbIE 3aKOHBI (poToxumuHu. KunHetnka (OTOXMMHUECKHX
peaKuui.

doroxumuyeckoe  Bo30yxkaeHne  Mosiekyn.  @ayopecteHius U (dochopecieHITus.
besbI3ntyuarenbHble IEPEXOIbL.

Meton cTanMOHapHBIX M METOJ KBa3UCTAIIMOHApHBIX KOHIIEHTpallMii Kak OCHOBa
KMHETUYECKOTO aHAJIN3a CJIIOKHBIX pEaKIUi.

Kunernka Hepa3BeTBIEHHBIX LEMHBIX peakuui. [IpuMeHeHne Merona cTalMOHAPHBIX
KOHILEHTPAallUi JJIsl COCTAaBJICHHUS KHHETUYECKUX YPAaBHEHUN HEPa3BETBICHHBIX LIEMHBIX
peaKuuid.

Kunernka pa3BeTBIEHHBIX LIETIHBIX peakiuil. [lenHoe Bocninamenenue. TemnoBoi B3phIB.
Karanus. [Ilpupoma nelictBua katanu3atopoB. DakTopel, ONPEAENSIONINE CKOPOCTh
KaTaJIUTHYECKON pPEeaKIlUu.

Oco0eHHOCTH KaTAIUTUYECKUX peaklnidi. MexaHu3M U KMHETHKAa TOMOTE€HHO-KaTaTUTHYECKUX
peakuuii. KucioTHo-oCHOBHOI KaTanus.

I'eteporennsiii katanu3. HeoITHOPOIHOCTH TOBEPXHOCTH Karaimu3zaTopa. Ponb amcopOnuu.
Kunernueckas u 1udQy3noHHbIe 00JaCTH TETEPOTeHHOT0 Mpoliecca.

Kunetnka rereporeHHO-KaTaJuTUYECKUX peaknuil. IIopsmok KaTaauTHYECKUX pPEeakIHid.
BnusiHue TemnepaTypsl Ha CKOPOCTb KaTAIMTUYECKUX PEAKIIHIA.

MeramiokoMIUTEKCHBIM KaTayn3. KimroueBble peakiuy B METAJUIOKOMIUIEKCHOM KaTaJlu3e.
Teopus 3neKTpoaUTHUECKON aucconranuu AppeHuyca. IlpunoskeHne Teopuu K pa3indHbIM
IIPOLIECCAM.

[IpyunHBI 2IEKTPOIUTHUECKON AHUCCOLMAlMK AIeKTponuToB. CosbBaranus W THIApaTalus
noHoB B pactBope. L{uki bopna-I"aGepa.

26



58.
59.
60.
61.

62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

76.
77.

DJIEKTPONPOBOJAHOCTH PACTBOPOB AIEKTPOIUTOB. KOHIYKTOMETPUUECKHUIT METO aHaIU3a.
Teopernueckas HHTEPIIPETALMS SJEKTPOIIPOBOAHOCTH PACTBOPOB 3JIEKTPOIUTOB.

Uucna nepeHoca U METOJbI X ONPENEIECHUS U3 OINBITHBIX JaHHBIX.

AKTUBHOCTh U KOX(PPHUIMEHT aKTUBHOCTH 3JeKTposuTa. CBsA3b KOI((UIMEHTOB aKTHBHOCTH
HMOHOB C HOHHOM CUJION pacTBOpa.

Teopust pacTBOPOB CWIBHBIX dyieKTponuToB JleOas-Xiokkens. Pacduer KkodpQuimeHTon
AKTHUBHOCTH.

MexaHu3M BO3ZHUKHOBEHHUS CKayKa IIOTEHIMAa Ha TPaHMIIE «METaNI—PacTBOP 3JIEKTPOIUTAN.
DnexkTpoaHsii noreHuan. @opmyna Hepuera.

Bonoponnsrii anexkrpon. Tabiuna cTaHgapTHBIX 3JIEKTPOIHBIX MOTEHIIMAIOB, UCIIOIb30BaHUE
YX 3HAYEHUH Ul pacyeTa TEPMOAMHAMUYECKUX XAPAKTEPUCTUK XUMUYECKUX PEaKIIHil.
Knaccudukanust 31eKTpoJoB. DIEKTPOABl MEPBOTO MU BTOPOro poaa. OKHCIUTETBHO-
BOCCTAHOBUTEJIbHBIE 3JIEKTPO/IBI.

Onekrpoasuxymas cuia 3aeMeHToB (D]C). CocraBustomue 3C B AIEKTPOXUMUUYECKHUX
cucremax. [IpaBuiia 3anucu 3JIEKTPOJHBIX PEAKUUN U AIEKTPOXUMUYECKUX CUCTEM.
Knaccudukanms ranpBaHMUECKUX LETICH.

TepMoanHaMHKa ralbBAHUYECKOTO JJIEMEHTA.

[ToTeHMOMETPUYECKUI METOT aHAIU3A.

DNEeKTPOXUMHUYECKUE 3JIEMEHTHl M HCTOYHMKU TOKa. KUCIOpOIHO-BOAOPOAHBIA 3IIEMEHT.
CBHHIIOBBIN aKKyMYJISTOP.

JIBOMHOI 3JEKTpUYECKUU CIIOM Ha TpaHUIE «METaI—-pacTBOpP 3JIEKTpoiuTa». Mopenu
JIBOMHOTI'O AJIEKTPUYECKOTO CIIOS.

HepaBHOBecHbIE 3JIEKTPOJHBIE MPOLECCHl. JNEKTPoJn3. 3akoHbl Papajes. DIJIEKTPOIU3
pacIiaBoB U BOJIHBIX PACTBOPOB JIEKTPOJIUTOB.

Kunertuka snextpoansix mpoueccos. [lonspuzanus. Auddy3rnonnoe nepeHanpsxeHue.
XuMudeckas NOJIspU3aLMsl UM 3JIEKTPOJHOE NIEPEHAIIPSKEHUE.

[lepenanpsixenue. Teopust nepeHanpsiKeHUs: BOAOPOA.

[ToTeHunan HyneBOro 3apsja U METO/IbI €T0 ONPEIEICHUS. DIEKTPOKANUIUISIPHBIE SBJICHUS.
DIEeKTPOXUMHUYECKasi KOPPO3HUSI METAINIOB U METO/IbI 3AIUTHI OT HEE.

Memoouueckue mamepuanvl, onpeoensoujue npoyedypvl OUeHUAHU

[Tonoxxenne «O TPOBENEHUH TEKYILETO KOHTPOJS YCHEBAEMOCTH U MPOMEXKYTOUHOU
arrectauuu  oOywaromuxcs B HHI'Y», yrTBepxknenHoe mnpukazom pekropa HHIY
or 13.02.2014 r., Ne 55-O[1.
[Tonoxenne o ¢oOHIE OIEHOYHBIX CPEJICTB, YTBEpP)KICHHOE MpHuKazoM pekropa HHIY
ot 10.06.2015 ., Ne 247-O/1.

6. YueOHO-MeTOAUYeCKOe U MH(OPMAIITUOHHOE o0ecredyeHue U CIUTIIUHbI

Teopernueckas MOATOTOBKAa K JIaOOPAaTOPHBIM 3aHATHUAM M TNPOMEXKYTOYHOM aTTecTaluu

MOZKET OCYHICCTBIATHCA IO CICAYIOIMIUM JIMTCPATYPHBIM HCTOUHHUKAM:

6.1. Ocnosnasn numepamypa

1.

Epemun, B.B. OcnoBbl ob0meil u ¢usudeckoit xumum [Tekct]: YueOHoe mocobue st
CTYZICHTOB BY30B, U3y4YalOUIUX AUCHUIUIMHY «XHMUS», IO HampaBlieHU0 nmoarotoBku BIIO
011200 / B.B. Epemun, A.4. bopueckuii. — loaronpyausiit: Marennext, 2012. — 848 c.
HNamackun, b.b. Dnektpoxumus [Tekcr]: Yuebnuk mo HampaieHuto 510500 «Xumus» u
cneruansHoct 011000 «Xumus» / b.b. Hamackun, O.A. Ilerpuii, ' A. Hupnuna. — M.:
Xumus, KomocC, 2006. — 672 c.

27



Kapskun, H.B. OcHoBbl xumudeckoit tepmomuHamukud [Tekct]: YueOHoe mocobue /
H.B. Kapsikun. — M.: Akagemus, 2003. — 462 c.

Omanyanb, H.M. Kypc xummuueckoit kuHetuku [Tekcr]: VY4eOHMK I XUMHYECKUX
¢dakynpTeToB yHuBepcutetoB / H.M. Owmanysns, [.I. Kuoppe. — M.: Brpicmas mikona,
1984. - 463 c.

Kucenesa, E.B. COopauk npumepoB u 3amad mo ¢usuyeckod xumuu [Texct]: YueOHoe
nmocobue I XUMHKO-TexHonormdeckux By30B / E.B. KwucenmeBa, I'.C. KaperHukos,
N.B. Kyapsmos. — M.: Beiciias nikosa, 1983. — 456 c.

6.2. /lononnumensnasn numepamypa

1.

10.

11.

bopmesckmii, A.fl. ®uszmdeckas xumus. Tom 1. OO0mas u XuMUYecKas TEPMOJUHAMHUKA
[DnexTponnbiii pecypc]: Yueonuk / A.Sl. bopmesckuit. — M.: UHOPA-M, 2017. — 606 c.
Pexxum noctyna: http://znanium.com/catalog.php?bookinfo=543133.

bopmeckuit, A.fl. ®Puszmyeckas xumua. Tom 2. CraTuctuueckas TepMOIUHAMHUKA
[DnmexTponnbIii pecypc]: Yueonuk / A.Sl. bopmesckuii. — M.: UIHOPA-M, 2017. — 383 c.
Pexxum noctyna: http://znanium.com/catalog.php?bookinfo=543170.

Epemun, B.B. OcnoBel ¢usuueckoit xumuu. Yacte 1 [Tekcr]: YyeGHoe mocobue mmst
CTYIEHTOB BY30B, oOyuaromuxcs mno cneruanbHoctd 011000 «Xumus» / B.B. Epemun,
C.N. Kapros, U.A. Ycnenckas, H.E. Ky3spmenko, B.B. Jlynun. — M.: bunom. JlaGopatopus
3Hanui, 2013. — 320 c.

Epemun, B.B. OcnoBbl ¢usnueckoil xumuu. Yacts 2 [Tekct]: YueOHoe mocobue s
CTYIEHTOB BY30B, oOyuaromuxcs mno cnenuansHoctd 011000 «Xumus» / B.B. Epemun,
C.N. Kapros, U.A. Ycnenckas, H.E. Ky3spmenko, B.B. Jlynun. — M.: bunom. JlaGopaTtopus
3Hanui, 2013. — 263 c.

Konecuuxkos, 1.M. COopHUK 337a4 110 TEPMOIUHAMUKE (PU3UKO-XUMHUUYECKUX MPpOoILieccCOB. Tom
1 [Tekcr]: Yuebnoe nocobue / U.M. Konecuukos, U.A. Cemuoxun, B.A. Bunokypos, C.U.
Konecaukos. — M.: U3n-Bo «HedTs u ra3» PI'Y wHedru u raza um. .M. I'yOkuna, 2007. — 482
c.
BaitpamoB, B.M. OcHoBbl snektpoxumun [Tekct]: YyebHoe mocoOue it CTYJACHTOB BY30B,
oOyuatomuxcst no crnenuanbHocTd 011000 «Xumus» u HampaBiaenuro 510500 «Xumusa» /
B.M. BaiipamoB. — M.: Akanemus, 2005. — 240 c.

Kapskun, H.B. ®usnueckasd xumus. 3anauu U ynpaxHeHus ¢ pemieHueM. Yacts 1 [Teker]:
VYuebnoe mocoome / H.B. Kapsxun, D.A. ApremoBa, M.H. Kmumona, Il.H. Huxomnaes,
B.II. Huctparos, B.I1. Cepreesa, b.1. Tapynun. — Huxuuit Hosropoxa: Usn-so HHI'Y, 1994.
— 140 c.

Kapskun, H.B. ®usnueckas xumus. 3anauu U ynpaxkHeHus ¢ pemieHueM. Yacts 2 [Teker]:
VYuebnoe mocoome / H.B. Kapsxun, D.A. Apremoa, M.H. Kmumona, Il.H. Huxomnaes,
B.II. Huctparos, B.I1. Cepreesa, b.1. Tapynun. — Huxuuit Hosropoa: Usn-so HHI'Y, 1994.
—339c.

Epemun, E.H. OcHoBbl xumuueckoil TtepmomuHamuku [Tekct]: YueOHoe mocoOue mns
XUMHUYECKUX crenuaiabHocTedt yHuBepcuteroB / E.H. Epemun. — M.: Beicmias 1mikona,
1978. - 391 c.

Epemun, E.H. OcHoBbol xumuueckoit kuHeTuku [Tekcr]: VYyebnoe mocobue /
E.H. Epemun. — M.: Beiciuas mkona, 1976. — 375 c.

Ky6o0, P. Tepmoaunamuka. CoBpeMeHHbIN Kypc ¢ 3anadamu U pemeHusiMu [Tekcr]: YuebHoe
nocobue / P. Ky6o. — M.: Mup, 1970. — 304 c.

6.3. Pexomenoyeman numepamypa

1.

2.

[Ipuroxun, U. CoBpemenHass TepMoguHaMuka. OT TEIUIOBBIX JIBUTaTeIe 10 TUCCUMTATUBHBIX
ctpykTyp [Tekcr]: YueGnuk / U. Ilpuroxun, /. Kongenynu. — M.: Mup, 2002. — 461 c.
baxun, HM. Tepmoaunamuka ans XuMukoB [Tekct]: YueOHHK 1isi CTYIEHTOB BY30B /
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H.M. Baxun, B.A. UBanuenko, B.H. [Tapmon. — M.: Xumus, KonocC, 2004. — 416 c.

3. My3ssikanroB, B.C. 3agaun no xummudeckoit Tepmoannamuke [Tekcr]: YaeOHOe mocobue ams
By3oB / B.C. My3bikantoB, H.M. baxun, B.H. Ilapmon, H.H. Bynrakos,
B.A. UBanuenko. — M.: Xumus, KomocC, 2004. — 120 c.

4, Jlenucos, E.T. Xumnueckas kunernka [Tekct]: Yue6nuk / E.T. JlenncoB, O.M. Capkucos,
I'' 1. JInxtenmreid. — M.: Xumusg, 2000. — 568 c.

5. Ilontopak, O.M. TepmoauHamuka B ¢uzuveckoil xumuu [Tekcrt]: YuebHoe mocobue st
XUMHYECKUX U XMMHKO-TEXHOJOTHYECKHX crernuanbHocteid By3oB / O.M. Ilontopak. — M.:
Bricmas mxomna, 1991. — 318 c.

6. Amntponos, JLU. Teopernueckas snekrpoxumus [Tekcr]: YueOHHK IS XUMUYECKHX U
XUMHUKO-TEXHOJIOTHUECKHUX creruanbHocTei By30B / JI.M. AnTpornoB. — M.: Bricmas mikona,
1984. - 519 c.

7. Otkunc, [1. ®usnueckas xumus. Tom 1 [Teker]: Monorpadwus / I1. Itkunc. — M.: Mup, 1980.
—580c.

8. Ortkunc, I1. ®uznueckas xumus. Tom 2 [Tekct]: Monorpadus / I1. Itkunc. — M.: Mup, 1980.
—584c.

9. TepacumoB, .M. Kypc ¢usnueckoit xumuu. Tom 1 [Tekct]: Yuebnoe mnocobue nms
xumudeckux (akynpreToB yHuBepcureros / S1.U. I'epacumos, B.I1. [Ipesunr, E.H. Epemun,
A.B. Kucenes, B.II. Jlebenes, I''M. Ilanuenxos, A.M. Ilnerna. — M.: Xumusg, 1970. —
592 c.

10. T'epacumoB, SA.UN. Kypc ¢usuueckoiri xumun. Tom 2 [Tekcr]: YuebHoe mnocobue s
xuMudeckux (akynpreToB yHuBepcureroB / S1.U. I'epacumos, B.I1. [Ipesunr, E.H. Epemun,
A.B. Kucenes, B.II. Jlebenes, I''M. Ilanuenxos, A.M. Illneirua. — M.: Xumusg, 1973. —
623 c.

6.4. Humepnem-pecypcut

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.

VYyeOHO-MeTOoIMYeCKas JUTepaTypa Uil JaHHON JAHUCHUIUIMHBI UMEETCS B HAJIWYMM B
aneKTpoHHO-0uOnoTeuHoit cucreme ZNANIUM.COM, poctynm K KOTOpPOW MpenocTaBlIeH
crynentam. ObC ZNANIUM.COM copepXUT NpOU3BENEHUS KPYIHEHIINX POCCUNCKHUX YYEHBIX,
pYKOBOJUTENEH TOCYJapCTBEHHBIX OpraHOB, IpenojaBaTesied BeAyUIMX BY30B CTpaHBbl,
BBICOKOKBIN()UITUPOBAHHBIX CIIEUATUCTOB B pa3M4HbIX cepax OuzHeca. Donn Oubmmorexu
c(OpMHUPOBaH C Y4E€TOM BCEX M3MEHEHHI 00pa3oBaTeNbHBIX CTAHJAPTOB M BKIIIOYAET YYEOHUKH,
yueOHble mocoOusi, MoHorpaguu, aBTOpedeparbl, IUCCEPTALUHU, SHUUKIONEAUU, CIOBAPH H
CIIPaBOYHHKH, 3aKOHO/IaTEIbHO-HOPMATUBHBIE IOKYMEHTBI, ClIelUaIbHbIEe IEPUOINUYECKHE U3AaHUS
U W3J1aHus, BBIIYCKaeMble M3JaTeiabcTBaMu By30B. B Hacrosimee Bpems ObC ZNANIUM.COM
COOTBETCTBYET BCEM TpeOOBaHUSIM (eiepabHBIX IOCYAapCTBEHHBIX 00pa30BaTeIbHBIX CTAH/IaPTOB
BoIciiero oopazosanus (PI'OC BO) HOBOro mokoaeHusl.

VYyeOHo-MeTOAMYECKAsE JIUTEpaTypa JUIsl JAHHOM JUCHMIUIMHBI HMMEETCSs B HAJIWYUM B
AIIEKTPOHHO-OMOIMoTeuHO cucteme M3parensbctBa «JlaHb», 1ocTym K KOTOpPOM —Takxke
npenocrasieH cryneHtaM. ObC M3parensctBa «JlaHb» BKIIOYaeT B ceOs 3JIEKTPOHHBIE BEPCHH
KHUT M37aTeNbeTBa «JIaHb» M JIPYrHX BeAyIIMX H3AATENbCTB Y4eOHOHM JMTepaTypbl, a Takke
AJIEKTPOHHBIE BEPCUH MEPUOINYECKUX U3TAHHUM 0 €CTECTBEHHBIM, TEXHUYECKUM U F'YMaHUTapHBIM
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Haykam. DbC UznarensctBa «Jlanp» obecreymBaeT JOCTYI K HAydYHOW, y9eOHOH JUTEpaType U
HAYYHBIM [IEPUOANYECKUM U3JaHUSIM 110 MAaKCUMAJIbHOMY KOJIMYECTBY MPO(UIBHBIX HAIPaBICHUH.

1. MaTepI/IaJILHO-TeXHH‘leCK()e odecmeyeHue AUCHHUIIIIMHBI

Jucuummna obecriedeHa yueOHbBIMU ayIUTOPHSIMU JUIS TIPOBEACHUS 3aHATHH JIEKIIMOHHOTO
TUIA, NPAKTUYECKUX 3aHATUH, NPOMEKYTOUHOM aTTecTalMM, a TaKKe IOMEINEHUSAMH Ui
CaMOCTOSITENIbHOW  paboThl. MarepuaibHO-TEXHHUYECKOE OOecledeHrne BKJIIOYAeT: HOYTOYK,
HEPEHOCHON IKPaH, IPOEKTOP, 1OCKa.

Jns mpoBeneHust 1abopaTOpHBIX paboT Mo (HU3NYECKOH XUMHUHM XUMHYECKHH (DakylbTeT U
kadeapa GpuU3NYECKON XMMUU PACIoararT J1a00paTOpUsIMHU, OCHAIIEHHBIMU [IOCYI0M, peaKTUBAMU
U o0opynoBaHHEM, HEOOXOAMMBIMHU JJIsi TPOBEACHUS (PUIUKO-XUMHUYECKHX SKCIIEPHMEHTOB.
JlaGopaTtopust obopynoBaHa y4eOHO-1a00paTOPHBIMHU KOMILIEKCAaMH
(VJIK «Xumusi») 1151 BBITOTHEHHUS padoT 10 XUMUYECKOH TePMOAMHAMUKE, XUMHUYECKOW KMHETUKE
U KaTaJlu3y, JIEKTPOXUMUHU, O3BOJISAIOIIMMH NOIy4aTh U 00padaTbIBaTh JaHHBIE SKCIIEPUMEHTOB B
ANIEKTpOHHOM Buje. JlabopaTopusi oOcCHameHa KaJloOpUMETpaMH Il U3MEPEHUs HHTaJIBbIIHU
XUMHUYECKHX peakuid, (OTOINEKTPUUECKUMH KOJIOPUMETpPaMH, HOJIIPUMETPAMHU, BBITSHKHBIMU
mKadaMy, IMTAaTUBaMH, MAarHUTHBIMH MEIIAJIKaMH, COBPEMEHHBIMH TEPMOCTaTaMH, IUTUTKAMH,
CYUIMJIbHBIM IIKAa(OM, TUCTUILIATOPOM U APYIUM 000pyI0BaHHEM, HEOOXOAUMBIM JUIsl TPOBEACHUS
1abopaTOPHBIX padoT.

[Tporpamma cocraBiieHa B cooTBeTcTBUU ¢ TpeboBanusmu @I'OC BO ¢ ygeTom pekoMeHIarmii
u OIIOIT BO no nanpasnenuto moarotoBku 04.03.01 — Xumus, HanpaBiIeHHOCTh «XUMHUSA H
MaTepHaJIOBEICHUE).

ABTOpBI:

JOKTOP XUMUYECKUX HayK, mpodeccop Mapxkun A.B.
JIOKTOP XMMUYECKHUX HayK, podeccop ®omuH B.M.
Penensenr:

JIOKTOP XUMUYECKHUX HaAYK,
3aBEYIONIHH J1a00paTOpHUeil CTPOEHUS METAJUIOPTAaHUIECKUX

Y KOOpJIMHALMOHHBIX coeanHenut UMX PAH Ketxkos C.10.

3aBenyrouuii kadenpoil puznueckoit XuMun

JIOKTOP XUMUYECKHUX HaAyK, Tpodeccop Mapxkun A.B.
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