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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaTbl 06y4yeHus

HaumeHoBaHue
KaTeropumn Kop mn Koo n HamMmeHoBaHue (3HaTb, yMeTb, BnapgeThb,
(Fpynnbi) HauMeHoBaHue MHOMKaTOpPa AOCTUIXKEHUA COOTHEeCEeHHbIe C
Py - KOMNeTeHU U KOMMNeTeHUuu MHOMKATOPaMM OOCTUIXKEHUA
KOMMNEeTeHLUUun
KOMMNeTeHL M U)
O6uenpoteccnoHanbHble KOMMETEHL N
OMNK-1 CnocobeH
n3yyaTh,
aHaN3npoBaTh,
NCNoJ/b30BaTb
MeXaHW3Mb
NAMAYECKUX BnapeTb npunemamu
N NMPOrHO3MPOBaHUSA
peakuui,
NPOUCXOOALLNX B OMK-1.11 BnapeeT HaBblKamMu HamnpaBIeHws 1 ryoukbl
TEXHONOMNYECKMNX mn OBeﬁeHMH'TMHOBHX(bMBMKO (PU3MKO- XMMUHECKNX
P o NnpoLeccoB, yCJI0BUN
npoueccax un XUMUNYECKNX NCCNEeN0BaHNN 1 9
YyCTONYNBOCTU has,
EcTtecTBeHHO- OKpY>KaloLLEeM HaBblKaMy peLleHns TUMOBbIX
Hay4Has MUpe, OCHOBbIBasACh | 3agay B 061aCTu XUMUYECKON YCTaHOBNIEHNA 1 CMELLEHUE
y Pe, A (ha30BbIX N XUMUYECKMX
noAroToBKa Ha 3HaHUSAX O TepMOAMHaAMUKK, Pa30BbIX

CTPOEHUN
BeLLleCTBa, Npupoae
XVMUYECKOW CBS3N
N CBOMNCTBaX
pa3IMYyHbIX K1accoB
XUMUNYECKNX
3JIEMEHTOB,
coeauHeHnn,
BELLECTB U
MaTepuanos

PaBHOBECUIA N ha30BbIX
MepexofioB, SNEKTPOXUMUN,
XUMUYECKON KNHETUKN

paBHOBECUIA, BbIYUCIEHNA
KOHCTaHTbl CKOPOCTU U
3HepPrun akTUBaLmm
XUMNYECKON peakumnu,
onpeneneHns nopsaka
peakuun

BnapeTb npunemamu
bU3nN4ecKnx n3MepeHun,
KOPPEKTHON OLLEHKM
pe3ynbTaToB (PU3NKO-
XMMMNYECKOro 3KCNepuMeHTa

YMeTb pelaTtb TUMnoBble
3a4a4u, B KOTOPbIX HY>KHO
NPOrHO3MpPOBaTh
HanpasfeHue, rnybuHy
(PU3UKO-XUMUYECKMX
npoLLeccoBs, onpeaensaTb
HarnpaBsJieHNe CMeLleHns
paBHOBECUS, yCTaHaBANBaTb
yCTOMYMBOCTb B AAHHbIX
ycnosusx as nam
MaTeMaTu4YecKmne MoLesnu
MPOCTbIX XUMUYECKUX peakLni




OrlMK-1.3 3HaeT 0CHOBHbIE
3aKOHbl N COOTHOLLUEHNS
husnyeckon xmMmmnm
(XumMmnyeckom TepMoanNHaMUNKHK,
3NEKTPOXUMUMN, XUMUYECKOW
KWHETUKW, OCHOBbI (Pa30BbIX
paBHOBECUI 1 MEPEXOAOB),
crnocobbl NX NPUMeHeHNs ans
PELLEHNS TEOPETUYECKNX U
npyKNagHbIX 3a4ay, posb
hursn4eckon XmMmn Kak
TeopeTn4eckoro pyHoameHTa
COBPEMEHHON XUMUK 1
NpoLEecCcoB XMMUYECKOW
TexHo0rnn

3HaTb OCHOBbI XMUYECKOW
TepMoANHaAMUKNK, anBOBbIX
paBHOBeCI/II7I n nepexonos,
XUMMNYECKON KUHETUKMN,
INIEKTPOXUMKNN

3HaTb CNoCcobbl MPUMEHEHNSA
3aKOHOB XMMMNYeCKoW
TepMOANHAMUKIK, MOCTYNaTOB
XUMNYECKON KNHETUKM, 0BLLIMX
3aKOHOMEPHOCTEWN,
hopmMynnpyemMble B paMKax
Teopum Ha3oBoro u
XUMNYECKOro paBHOBECUSA ANs
pelleHns TeoOpeTUYeCKnX n
npuKIagHbIX 3adad

OMNK-1.7 YmeeT
NPOrHO3MpPOBaTb BAUAHMUE
pa3nnyHbIX PaKTOPOB Ha
XMUYecKoe paBHOBeCKE, Ha
(ha3oBoe paBHOBeCKe, Ha
paBHOBeCKe B pacTBOpax
9NEKTPOJINTOB, Ha MNOTEHLMAN
anekTpomos u 3C
raJibBaHN4EeCKNX 3N1EMEHTOB,
Ha HanpaBsieHne N CKOPOCTb
XUMUYECKUX peakLmi;
COCTaBAATb KUHETNYECKNE
YPaBHEHUS 0J19 KUHETUYECKM
NPOCTbIX peakLui,
KnaccuguumpoBaTb
9NEKTPOLbI U
3/1IEeKTPOXUMUYECKME Lienu,
NnoJib30BaTbCS CAPaBOYHON
IMTepaTypon no usnyeckom
XUMnn

YMeTb aHaM3npoBaThb U
KJlaccuuumpoBaTb (CUCTEMB,
pr3nKo-xnummyeckme
npouecchl, guarpamMmmel
COCTOSIHUSA, 3JIEKTPOLHI,
XUMMYECKMe peakumnm),
COCTaBNATb
INEKTPOXUMUYECKME Lenn

YMeTb NoNb30BaTbCS
CMpPaBOYHON NMTEpaTypon no
hmsnyeckom xmmmm

YMeTb NporHo3npoBaThb
BJIMSAHME Pa3INyHbIX (haKTOpPOB
Ha XMMUYEeCKoe paBHOBeCHE,
Ha (ha30BOe paBHOBECME, Ha
paBHOBECKE B pacTBOpax
3/1EKTPOSIMTOB, Ha NOTEHLManN
anekTporos n 3AC
rasibBaHNYe€CKNUX 3J1IEMEHTOB,
Ha HanpaBJIEHME N CKOPOCTb
XUMUYECKNX peakLnia




MpoeccnoHansHas
MeToL0JI0r Ut

ONK-2 CnocobeH
1NCMONb30BaTh
MaTeMaTnyeckue,
husnyeckue,
(pun3mko-
XUMUnyeckue,
XUMUnyeckune
MeToAbl A5
pelleHns 3anay
npogeccrnoHaabHoM
LeATeNnbHOCTH

OlK-2.10 YMeeT ncnonb3osatb
3aKOHbI (PU3NYECKON XUMUN,
TepMognHaMmyeckune
CrpaBoYHble OaHHbIE U1
pe3ynbTaTbl GU3NKO-
XUMNYECKOro 3KCNepumeHTa
ONns onpefeneHns
HanpaBJIEHNA XUMUYECKUNX
peakuuin, faa BelYUCIEHNUS
paBHOBECHOI 0 BbIX0A4a
NPOAYKTOB, 4J19 onpeaeneHuns
TennoBbIX 3PHEKTOB peakLuii;
ONs onpefesieHns coctaBa
COCYyLLeCTBYOLWNX (ha3 B
LBYXKOMMOHEHTHbIX CUCTEMAX,
A5 HAXOXKAEHMNSA BaXXHENLLMNX
3JIEKTPOXUMUYECKUX BEJINYUH
(@aKTMBHOCTW, NOHHOW CUJIbI,
CTErNeHN N KOHCTaHThI
Anccoumaumm 31eKTposIMTOoB,
3JIEKTPOLHbIX MOTEHLMAJIOB,
30C rasbBaHU4eCKNX
3JIEMEHTOB U Ap.), Ans
onpeneneHns KOHCTaHT
CKOPOCTEN XMMMNYECKNX
peakuuin passinyHbiX MOPSOKOB
N 3HEPIrMM aKTMBaLMUM 1
NCNOJIb30BaTb MOMYyYeHHble
pe3ynbTaTbl 405 PeLleHuns
3a4a4 NnpogeccrmoHanbHom
LesaTenbHoCTH

3HaTb METOAbI
TEOPETMYECKOro U
3KCNeprMMEHTaNbHOro
nccnenoBaHns GU3NYecKon
XUMUK

YMeTb CTPOUTL rpadumkuy,
AvarpamMmMbl, aHaM3npoBaThb U
cMcTemMaTu3npoBaTh
TepMoAnHaMnyeckne
CMpaBoYHble faHHble 1
pe3ynbTaTbl PU3NKO-
XUMMNYECKOro 3KCnepnumMeHTa
LJ19 onpefeneHns
HanpaBJIeHNA XUMUYECKUX
peakuun, ons BblYUCIIEHNA
paBHOBECHOI0 BbIXO4a
NPOAYKTOB, A5 onpefesieHuns
TennoBbIX 3NHEKTOB peakLuii;
L9 onpefeneHns cocTasa
COCyLLeCTBYOLWMX a3 B
LBYXKOMMOHEHTHbIX CUCTEMAX,
L1191 HAXOXAEHNS BaXKHENLLNX
3NEeKTPOXUMUYECKMX BEINYNH
(aKTMBHOCTW, MOHHOW CWJIbI,
CTEeMNeHn N KOHCTaHTHI
anccoumaunm 3N1eKTpoJINTOB,
3/1eKTPOLHbIX MOTEHLMANO0B,
S[C rasibBaHUYeCKnx
3JIEMEHTOB U Ap.), ANS
onpeneneHna KOHCTaHT
CKOPOCTEN XMMMNYECKNX
peakLmMin pa3anyHbIX NOPSAKOB
N SHEPrum aKkTnBaumm




2. MecTo gucumnnauHbl (Moayns) B CTPyKType obpasoBaTtesibHOM NPOrpaMmbi

MecCTo AMCUMNINHBI (MOLYNS) B CTPYKType obpa3oBaTesibHON NporpaMmbl: 6a3oBas YyacTb

Kopg
KoMn MpepwecTBylowue MapannenbHo ocBauBaeMblie
Mocnepyowne AUCLUMNINHDI
eTeH AUCLIUIMJIUHDI AUCLUIMJIUHDI
LUK
KonnonpaHas xvmMusa; MNoAroTtoska
K mpoueaype 3aluThl 1 3amTa
OrlK- BbIMYCKHOW KBaJIMPUKALMOHHOM
O6wwasn n HeopraHuyeckas xumns | OpraHnyeckas XxuMms )

1 paboTbl; MoAroToBKa K caaye u
cha4a rocyfapCTBEHHOro
3K3aMeHa

BeefeHve B MH(pOpMaLMOHHbIE

TexHosorun; MatemMaTuKa;

MaTepuanosefieHune un KonnongHaa xumns; MNoarotoska

TEXHOJIOTUN KOHCTPYKLIMOHHBIX K mpoueaype 3aliuThl 1 3amTa
OMNK- | maTepuanos; O6wasn n OpraHunyeckaa xmmuns; BbIMYCKHON KBaJIMPUKALNOHHOM
2 HeopraHuyeckas xumusg; Teopusa | lNprknagHas mexaHuka paboTbl; MOArOTOBKA K CcAaye

BEPOSATHOCTEN 1
MaTeMaTuyeckas CTaTUCTUKa;
®dusnka; DNeKTPOTEXHUKA U
3N1EKTPOHMKaA

clla4ya rocyaapCcTBeHHOro
3K3aMeHa

3. O6beM aucumnnamHbl (MOaynsa) B 3a4eTHbIX eAMHULLAX C YKa3aHMeM KoJInyecTBa
aKageMMU4YeCKUX 4acoB, BbiAesieHHbIX Ha KOHTaKTHYI0 paboTy oby4alowmxcs ¢
npenopaBateneM (No BuAaM y4eOHbIX 3aHATUM) M HA CAMOCTOATeJIbHYI0 paboTy

obyyarowmxcsa
Bcero 4acos 3 cemecTp 4 cemecTp
yacos / yacos /
- / 4yacoB B
Bupn yuebHoM paboThl . 4acos B 4acos B
3J1IeKTPOHHOM . .
dbopme 3N1eKTPOHHOM | 3JIEKTPOHHOM

¢popme dopme
Ay.u,uTopHa.u KOHTaKTHaA paboTta (Bcero), 160 80 80
B TOM Yuncne:
NabopaTopHkle paboTsl 64 32 32
Jlekuunn 64 32 32
MpakTuyeckne 3aHATUS 32 16 16
BHeayauTOpHas KOHTakTHas paborta, KCP 8 3 5
CaMOCTOiITe.nI:Hail paboTa (Bcero), 84 75 59
B TOM Yucne:
BbIMOJIHEHME 3afay, 3a4aHni, yNpa>KHeHW (B TOM 27 9 18
4ynucne pasHOypPOBHEBLIX)
NoAroToBKa K labopaTopHbIM paboTam 21 5 16
NoAroTOBKa K NPaKTUYECKUM 3aHATUAM 24 9 15
COCTaBJIEHME KOHCMEKTOB 12 2 10
KoHTponb 36 0 36
WToro: yac 288 108 180
UToro: 3.e. 8 3 5




4. Copep>XaHue aucumMniauHbl (Moayns), CTPYKTypupoBaHHoe no TeMaM (paspenam),
C YyKa3aHueM OTBeieHHOro Ha HUX KoJiIM4ecTBa aKaseMU4eCKMx 4acos U BUAOB
y4eOHbIX 3aHATUN

Bupbl yuebHOM
Harpysku u ux
No
HauMeHoBaHMWe pa3gena AUCLUNIAMHI TPYAOEMKOCTb, Hachl
paspena
Bcero
Nn3|(np|n3|CcprC
Yyacos
1 XnMmn4yeckaa TepMoanHaMnKa 16 (18|10 | 14 58
2 XVMrYecKas KMHeTuKa 16 114] 6 | 11 47
3 ®a30Boe paBHOBeCUE 1418 | 6| 17 45
4 PacTBopbl 10(10] 4 | 24 48
5 XuMmnyeckoe paBHoBecue 8114 6 | 18 46
KCP| 0] 0| O 0 8
Koutpone| O [ 0 | O 0 36
Ntoro| 64 |64 | 32| 84 288
4.1 Copep>XaHue NEeKLNOHHbIX 3aHATUH
KonuuyectBo
Ne HanMeHoBaHMe CopepixaHue neKuum Yyacos /
Tema nekuum (mepeyeHb AMAAKTUYECKUX eANHWLL: 4acoB B
3aHATHA paspena y
paccMaTprBaeMbIX MOATEM, BOMPOCOB) | 9/IEKTPOHHOM
¢dopme
3 cemecTp
MpenmeT v copepxaHue Kypca.
TepMOAMHaMMYeCcKmne CUCTeMbI 1
BeepeHune. Xummyeckaa | TepMoLnHaMUYeCKre napameTpbl.
Xnummnyeckas .
1 TepMoAnHaMuKa. DKCTEHCWBHbIE N UHTEHCMBHbIE CBOWCTBA 2
TepMoLMHaMMKa _
OCHOBHEbIE MOHATKS. CMCTeMbI. TepMOAUHAMUYECKMI NpoLecc.
DYHKLUN COCTOAHMA U PYHKLUN
npoLiecca. YpaBHEHUSA COCTOSHNSA.
BHYTpEeHHAS 3Heprus n sHTanbNna
cucTeMbl. TennoTta u paboTa Kak hopMmbl
nepegayv sHepruun. PopmMyMpoBKM
MepBOro 3akoHa TEPMOLAVHAMUKNA.
MexaHu4yeckasn paboTa 1 nonesHas
paboTa. MpuMeHeHne NepBoro 3akoHa
TEPMOAVHAMUKUN K PaBHOBECHbLIM
y npoLieccam N3MeHeHUs COCTOSHNA
1-1 3aKoH
XvmMnyeckas cmcTeMbl. B3aumocBasb TenioThl, paboThbl
2 TepMOoLNHaMUKN. o 2
TepMoaMHaMmKa N N3MEHEHUS BHYTPEHHEN SHepruu B
TennoemKoCTb
N30XOPHOM, 1n306apHOM 1
N30TepMMYeckom npoueccax. Obwme
BbIBOAbI M3 MEPBOr0 3aK0Ha
TepMoAnHaMunku. MonsipHas
TEnJ0eMKOCTb BeLLeCTB. Tern0eMKoCTb
TBEPAbIX BELLECTB M XUAKOCTEN,
TEMnJ0eMKOCTb NAeasibHbiX ra3oB.
B3anmocsssb Cp n Cv.




Xvmmnyeckas
TepMogMHaMuKa

TepMoXuMus. 3aKoH

Kupxroda

TensoBon 3PHEKT XMMUYECKOro
npouecca. Buabl Tennosbix 3pdheKkTos
XUMUYECKNX peakLnii, X CUMBONKA.
CTaHpapTHbIE COCTOSHMA N
WHAVBUAYaNbHbIX BELLECTB.
CTaHLapTHble 3HTanbnun obpa3oBaHUs 1
CropaHns coeguHeHnn. 3akoH lMecca.
PacyéTbl TennoBbIX 3 deKkToB
XVMWNYECKMX peakLuin Ha 0CHoBe 1-ro
Havana TepMoAMHaMUKK 1 3aKoHa [ecca.
CnepnctBua 13 3akoHa lNecca. Cesi3b
Tens0BbIX 3PHEKTOB NPK MOCTOAHHOM
obbeme 1 Npu NOCTOSSHHOM [aBJEHNN.
3aBNCUMOCTb TEMJIOBOrro apdekTa
XVMUWYECKON peakuum oT TemnepaTypsbl.
3akoH Kupxroga. 3aBUCUMOCTb
TENJ0eMKOCTI OT TeMnepaTypbl. Pacyér
TennoBbIX 3(PPEKTOB XUMUYECKUNX
peakLMin Ha OCHOBE 3aKoHa Knpxroda.
VHTerpanbHble POpMbl ypaBHEHUS

Knpxropa.

Xvmmnyeckas
TepMogMHaMuKa

2-1 3aKOH
TEePMOANHAMUKMN.
SHTpoONMA.

BTopoe Havaso TepMOANHAMUKM, €ro
hopmynnposkn. BeeneHne noHaTuA
3HTPONUW. SHTPOMNNA 1 ee CBONCTBA.
SHTPOMNMNA KakK KPUTEPUIA PaBHOBECUSA U
HanpasJieHNA CaMOMPON3BOJILHOIO
rpoLiecca B U30JIMPOBAHHbIX CUCTEMAX.
Ob6befnHEHHbIE YpaBHEHNS 1-ro u 2-ro
3aKOHOB TePMOANHAMUKIN. BHYTpEeHHAS
3HEeprus n sHTPoOnus Kak
XapakTepucTmnyeckne MyHKLmn,

Xnmmnyeckas
TepMoAnHaMunka

3-11 3aKOH
TEPMOANHAMUKMN.

3aBUCUMOCTb SHTPOMUK OT TeMNepaTypsl,
naBsieHns n obbemMa. PacyeT N3MeHeHUs
SHTPOMNUKN B Pa3JINYHbIX MpoLeccax,
CBfA3aHHbIX C NU3MEHe-HMeM COCTOAHUSA
naeasibHoOro rasa. isaMeHeHune sHTponum
B Nnpouecce CMeLleHns naeanbHbIX ra3os.
N3meHeHne sHTponun npu asosblX
nepexogax. Moctynat MnaHka (TpeTun
3aKOH TepMonHaMuku). CTaTucTmyeckas
NHTepnpeTaunsa BTOPOro Havana
TepMoAnHaMUKK. BelyncneHme abco-
JIIOTHOM 3HTpONUK BellecTBa. PacyeT
N3MEHEeHUNS SHTPOMUN XUMUNYEe-CKON
peakLuunn Npy pasnyHbIX TemnepaTypax.

XuMmnyeckas
TepMOAMHaMUKa

XapakTepucTunyeckue

pyHKUMNMN 1

TepMoaAnHaMmnyeckumne

noTeHLUManbl.
XuMunyeckumn

noTeHuman. IHeprus

fmbbca. dHeprusa
lenbMronbLa.
YpaBHeHue MNbbca-
enbMronbLa.

XapakTepucTunyeckune yHKLUN 1
TepMOoJMHaMUYeCKMe NOTEHLMATbI.
XUMWYECKNA NoTeHLMan. 3aBUCUMOCTb
XMMWUYECKOro MOTeHLMaNna oT AaBAEHNS 1
TemnepaTypbl. IHeprus M'mbbca. IHeprus
FenbMronbLa 1 3Heprusa Nmbbca Kak Kpu-
Tepun HanpaBneHUs 1 nNpegena
NpPOTeKaHMs NPoLEeCCoB. 3aBUCMMOCTb
3Heprum enbmronbua v sHeprum Mmbbca
0T NapaMeTpPOB COCTOSHNA. YpaBHeHMe
rmbbca-rensMronbLa. PacyeT namMeHeHus
CTaHAapTHbIX 3Heprui Mmb6bca un
FenbMrosbla B XUMUYECKNX peakLmusax
Npu pas-SMYHbIX TemMnepaTypax.




XuMmnyeckas

TepMoanHaMKnKa

TepMoanHaMunka
XUMUNYECKNX
paBHoBecui. 30Tepma
XUMUYECKON peaKkumm.

XvMrYeckuin noTeHuman. Kpatkas
XapaKTepuCTnKa XMMNYEeCKoro
paBHoBecus. Ycnosus. YpaBHeHue
N30TEePMbl XMNYECKON peakummn BaHT-
locbcha (BbIBOA U aHanm3). HanpasneHne
XMmnyeckon peakumun. CtaHgapTHas
sHeprus M'mbbca peakuun. KOHCTaHTa
paBHOBECUSA U CTaHLapTHas SHeprus
f'mbbca peakumm.

Xnmmnyeckas

TEPMOONHAMWKa

YpaBHeHus n3obapsbl n
N30X0Pbl XUMUYECKON
peakuun. MpuHumn Je-
WaTenbe.

YpaBHeHue n3obapbl (M30x0pbl)
XUMNYeCcKon peakumuu. iHTerpnposaHme
ypaBHeHua BaHT-Togda. PacyeT
Tenno0Boro ayhekTa XMMNYECKON
peakLumMmn Ha OCHOBaHWY 3aBUCUMOCTU
KOHCTaHTbl paBHOBECUS OT TeMrepaTypbl.
MeToAbl pacyeTa KOHCTAHT XMMUYECKOr o
paBHOBeCKA. BAVAHWE BHELLHNX YCNOBUNA
Ha paBHoBecue. MpuHuwnn Jle-laTenbe.

Xvmmnyeckas
KWHEeTUKa

OCHOBHbIE NOHATUSA
XUMUYECKOWN KUHETUKN.

MpeaMeT 1 3a4a4u XUMNYeCKon
KWHETUKN. MexaHn3M XMMUNYECKOW
peakuun. NMpocTble U CI0XHbIE peakuuu.
CKOpPOCTb XMMUYECKON pe-akLmu,
MONEKYNSPHOCTb, YaCTHBbIA 1 0BLLNiA
nopagok. OCHOBHOWM Mo-CcTynat
XUMNYECKON KUHETUKUN, KNHETUYeCKoe
YypPaBHEHVE CKOPOCTMN peakLmm.
KoHCTaHTa CKOPOCTM XMMUYECKOW
peakLumm, pa3MepPHOCTb KOHCTaHThI
CKOpPOCTU. ®aKTOpPbI, BAUAIOLLNE Ha
CKOPOCTb peakuuu.

10

XuMmnyeckas
KUHEeTUKa

KnHeTuka peakumm
Lesioro nopsiika.

KuHeTnyeckne ypaBHEHUS 1
KUHETWNYECKMEe KPUBbLIE peaKLuii
HYNeBOr0, NMEepBOro, BTOPOro, TPEThEro
MopsIIKOB, KMHETNYECKIME KpUBble. Bpems
nosiynpeBpaLleHus. MNpuMepsl.

11

XuMmnyeckas
KUHETUKa

MeToAbl onpeneneHns
nopsiika peakuuu.

OnhdhepeHumnanbHble N UHTErpasbHble
MeTOAbl ONpeAeNieHNs NopsaKa peakuun.
Mpumepbl onpeaeneHns nopagka
peakumu.

12

XuMmnyeckas
KUHETUKa

BnmaHme TemnepaTypbl
Ha CKOPOCTb
XUMUYECKON peaKkumn.

TemnepaTypHbIN KOIPDULNEHT
KOHCTaHTbl CKOPOCTW peakuuu, npu-
6amxeHHoe npasuno BaHT-Todda.
DHeprus akTuBauuu. YpasHeHue
AppeHunyca. PU3nN4eCcKnin CMbIC
NPensKCMOHEHLMANbHOrO MHOXNTENS 1
3Heprum akTuBaunn. Ctepuyeckmni
akTop.

13

Xnmmnyeckas
KWHEeTUKa

KWHEeTUKa CNoXXHbIX
peakuuin,

MpUHLMNBI HE3aBUCUMOCTY XUMUYECKNX
peakLunin, IMMUTUPYIOLLEN CTaanN.
KuHeTuyeckne ypaBHeHUs 1
KWHETUYECKUe KpnBble 06paTNMbIX,
napasinefibHbIX, NOCAeL0BaTebHbIX
peakumi. Mpumepbl pacyeTa KOHCTaHT
CKOPOCTW 1 NMopsAKa CJI0XHOW peakLuu.

14

Xummnyeckas
KWHEeTUKa

KnuHeTunka uenHbix
peakuuin,

CTaguun uenHom Hepa3BeTBJIEHHOW 1
pa3BeTBJEHHOWN peakuun, ycroBms
peanusaunn. KnHetuyeckme
3aKOHOMEPHOCTW LIEMHON peakLmn,

15

XuMmnyeckas
KUHETUKa

eTeporeHHble
npoLecchl.

KnHeTrKa reTeporeHHbix peakumi. 1 un 2
3aKOHbl ®uKa. FeTeporeHHble NpoLeccsl
npu CTauuoHapHom auddysuu.

10




16

Xvmmnyeckas
KWHEeTUKa

KaTanns.

OCHOBHbIE MOHATUSA: KaTaansaTtop,
KaTanmi. Buapl KaTaJin3aTopOB.
MexaHun3M nencTeus KaTaJIn3aTopoB..

WToro 3a cemecTp:

32

4 cemecTp

17

®as3oBoe
paBHOBecCue

eTeporeHHoe
paBHOBecHe.

da3zoBble Nepexonbl 1-ro poga. ®asa,
KOMMOHEHT, YNCJI0 CTeneHen cBoboabl.
Mpaswno a3 Nmbbca. Ararpamma
COCTOSAHUS OQHOKOMMOHEHTHON CUCTEMBI.

18

®a3oBoe
paBHOBeCue

YpaBHeHns Knaysunyca-
KnanerpoHa.

BbiBOO 1 aHann3 ypaBHeHWa Knaysuyca-
KnanenpoHa. 3aBUCMOCTb TeMMepaTypsl
naaBfieHns OT BHELLUHEero faB/ieHus.
VHTerpanbHble POpMbl ypaBHEHUS
Knaysunyca-KnanenpoHa a5 npoueccos:
naaBfe-Hue-KpucTanansaums,
KOHAeHCauus-napoobpasosaHue,
KOHLeHCcauuns-Bo3roHka. OnpenenexHue
KOOPAMHAT TPOMHOM TOYKMW. B3auMoCBs3b
3HTaNbNUA NAABAEHUS, UCMIAPEHNS Y
BO3rOHKW B TPOMHOW TOYKeE.
SMnMprYeckKoe npasusio TpyToHa.

19

®a3oBoe
paBHOBecCKe

DU3BNKO-XUMUNYECKINIA
aHanm3. TepMumyeckui
aHanus.

KpncTannumsaumsa n3s pactBopos. CUcTeMbl
C OrpaHNYeHHON N HEOTrPaHNYEHHON
PacTBOPUMOCTbIO KOMMOHEHTOB B
TBEPAON thaze.

20

®a3oBoe
paBHoBecue

Qda3oBble grarpaMmel.
[paBuno pblyara.

AHanu3 asosbix AnarpamMm. narpaMmel
COCTOSIHUSI HEM3O0MOPHO
KPUCTaNAN3YIOWMXCA BELECTB C MPOCTON
(ooHOM) 3BTEKTUKON U C 0bpa3oBaHMEM
YyCTOMNYMBOrO XMMNYECKOr0 COeLNHEHNS.
OnpegeneHre XMMmn4eckom opmy bl
TBEpPAOro coeanHeHus, obpasytoLerocs
npw KpucTaamM3aumy n3 pacniasa.
MpuMeHeHue npasuna gas K
nccnenoBaHuio guarpamm. Mpasuio
pblyara.

21

®as3oBoe
paBHOBecCue

3aKoHbl KoHoBaJsoBa.

3akoHOMepHOCTM 0bLLlero AaBfieHns napa
neTy4en cMecu. 3aKoHbl KOHOBanoBa.
[varpaMMbl «COCTaB-AaBNeHNE>,
A3e0TponHble CMecu.

22

®a3oBoe
paBHoOBecue

PacTBOpbI XXNOKOCTEN B
YKNIOKOCTSIX.

[varpaMmbl «cocTaB-TeMnepaTypa
KuneHns pacteopax». [leperoHka.

23

®a3oBoe
paBHOBecCKe

Cucrtemsl C
OrpaHMYyeHHoMn
pacTBOPUMOCTbIO.

JunarpaMmbl B3aMHOR pacTBOPUMOCTU
XupkocTen. Kputnyeckas TemnepaTtypa
PaCcTBOPEHMS.

24

PacTBopbI

TepMmoAnHaMunka
pacTBOPOB.

TepMOD,I/IHaMI/IKa PacCTBOpPOB.
PaCTBOpI/IMOCTb. 3aBUCUMOCTb pacTBO-
PUMOCTM OT TeMnepaTypbl U AaBEHNS.
I'Iapumaanble MOJ1ApHbIE BE-JINYNHDbI.
OTHOCUTENbHbIE napuhasibHble
MOJ1ApHblIE BEJINYNHBI. N3meHeHne
TEPMOAMHAMUYECKNX CBONCTB Npw
obpa3oBaHNN pacTBOpa U3 YNCThIX
KOMMNOHEHTOB. TepMOJJ,VIHaMI/I‘-IECKI/Ie
PyHKLMM CMeLLeHns.
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25

PacTBopbI

3aKoHbl Payns n leHpw.

ioeanbHble pacTBopbl.
TepMoaMHaMmyeckme CBOMNCTBA
naeanbHbIX PacTBOPOB.
TepMoAnHaMU4yeckme QyHKLnM
CMelleHns naeanbHbIX pacTBOPOB. 3aKOH
Payns, ero TepmMoanHaMmyeckoe
obocHoBaHue. patmyeckas
WMHTepnpeTauns 3akoHa Payns.
MpenenbHo pa3baBieHHbIe PacTBOPbI.
3akoH NeHpu. KoHcTaHTa leHpu.
HenpeanbHble pacTBOPbl. AKTUBHOCTb U
KO3(PULMEHT aKTUBHOCTM.

26

PacTBopbI

PacTBopbl
3N1EKTPOJINTOB.

OnpegeneHne NOHATUSA «INEKTPOINT».
MpuymnHbl guccoumaunm. Ac-coumnaums n
ConbBaTaLMs NOHOB.
TepMmoAUHaMUYeCKoe OnmcaHme CBONCTB
pacTBOPOB 3/IEKTPOSIUTOB. AKTUBHOCTU U
KO3(hULNEHTHI aKTUBHOCTM
3JIeKTPOJINTa N MOHOB B PacTBOpe,
CpelHne NoHHbIE KO3 (ULMEHTI
aKTUBHOCTU. CBSA3b aKTUBHOCTU
3JIEKTPOJINTA CO CPelHeN NOHHOM
AKTWBHOCTbIO N KOHLIEHTpaLnen
3NekTponmTa. loHHasa cuna pacTeopa.
MpaBnao NOHHOW cKbl. OCHOBHbIE
NOJIOXKEHUS 3JIeKTPOCTaTUYECKON Teopun
CUNbHbIX 3/1eKTpoInToB [ebas-Xtokkens.

27

PacTsopbl

HenpeasnbHble
pacTBopbl. AKTUBHOCTb
N KO3hOULNEHT
AKTUBHOCTW.

HenpeanbHble (peanbHble) pacTBOPSI.
3aBUCMMOCTb [aB/IeHNS HaCbl-LLEHHOr 0
napa KOMMOHEHTOB pacTBopa OT
KOHLLeHTpauun. XapakTep OTKIOHEHW
(nonoXXUTENbHbIE N OTPULLATENbHbIE) OT
3aKoHa Payns. AKTUBHOCTb 1
KO3(DULMEHT aKTUBHOCTU. PacyeT
AKTUBHOCTMW U KO3(PPULNEHTOB
AKTVMBHOCTUW KOMMOHEHTa pacTBopa.

28

PacTsopbl

SNeKTPONpPOBOLHOCTb.
3akoH Konbpayuua.

MPOBOAHMKM 3neKTpruyeckoro Toka | u |
poa, NOHHasA U 3NeKTPOHHaA
NPOBOAUMOCTb. YaeNbHas 1
3KBMBAJIEHTHaA 3JIeKTpUYeckme
NPOBOAUMOCTMW. 3aBUCUMOCTb YAENbHOW 1
3KBWBAJIEHTHON 3/1EKTPNYECKON
NPOBOAMMOCTU OT KOHLEHTpaLuu,
TeMrnepaTypbl ¥ NPUPOAbl PAacTBOPUTENS.
MoHATUe «MpefesibHas 3KBUBAJIEHTHaN
3N1eKTpuYecKas npoBoaMMOCTb>.
MoABMXHOCTbL MOHa. CKOPOCTb U
MOABMXHOCTL (abcontoTHasa CKOpOCThb
LBVXEHNS) MOHOB. 3aKOH He3aB1CUMOro
OBVXXEHUS NOHOB (3aKOH KonbpayLua).
S/1eKTPONPOBOLHOCTb PaCTBOPOB
CWJIbHbIX 3JIEKTPOJINTOB, YpaBHeEHNE
KOPHSA KBafpaTHOro (ypaBHeHue
KonbpayLa). 91eKTpohopeTnyiecknii n
penakcalunoHHbIA 3PDEKTbI CHUXKEHMNS
3/1eKTPONPOBOLHOCTMW.

29

Xnmmnyeckoe
paBHoOBecCue

[eTeporeHHble
XMmyeckme
paBHOBECKS B
3N1eKTPOXUMUYECKINX
cucTemax.

Bo3HMKHOBEHME CKayKa rnoTeHuUmana Ha
rpaHuue pasgena nposogHuMKoB | un
poAa. [IBOMHOW 3N1EKTPUYECKUI CIION.
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DNEeKTPOXMMUYECKUA NOTEeHLMa,

XvmMnyeckoe dneKTpoxumMmmnyeckmne
30 ranbBaHu-noteHumnan. 34C. Buabl 2
paBHOBecCue cucTemsbl (Lenwn).
3JIeKTPOLOB. YpaBHeHMe HepHcTa.
YpaBHeHue Mmbbca-rensmronbua oas
3/IEKTPOXUMUYECKUX CUCTEM.
TepMoAnHaMunka
Xnumunyeckoe 3aBucumocTb 9C ranbBaHNYeCcKoro
31 raJibBaHN4eCcKoro 2
paBHoOBecue 3/IeMeHTa OT TeMnepaTypbl.
3/1IeMeHTa.
TepMoAUHaAMUYECKMEe XapaKTepUCTuKu
rasibBaHNYeCKOro 3JieMeHTa.
Monapusaumsa 3N1eKTPOLOB.
MonsipusaumoHHas kpmeas. OcobeHHOCTK
CvelleHue
npoLLecCoB MPOXOAALLNX Ha MOBEPXHOCTY
reTeporeHHoro
3JIEKTPOLOB. D/1eKTPoun3. [ToHaTre 1
XvMnyeckoe XUMUYECKOr O
32 BMAbl 3/IEKTPOLOB B 3/IEKTPOJIN3E. 2
paBHoOBecue paBHOBeCKA B
3akoHbl ®apages. DNeKTpoan3
INEKTPOXUMUYECKNX
pacniaBoB 1 BOAHbLIX PaCTBOPOB.
cucTemMax. dNeKTpouns.
Hanps»xeHune pasnoxxeHuns. Bugbl
nepeHanps»XeHus.
WToro 3a cemecTp: 32
Utoro: 64
4.2 Copep>xaHue nabopaTopHbIX 3aHATUM
KonunuyectBo
Tema Copep>xaHue nabopaTopHOro 3aHATUA Yacos /
Ne HaumeHoBaHue
nabopatopHoro (nepeyeHb AMOAKTUYECKUX 4UHNLL: 4acoB B
3aHATUA paspena -
3aHATUA pacCMaTpMBaeMbIX MOLTEM, BOMPOCOB) | 9N1@KTPOHHOM
cdhopme
3 cemecTp
VHCTpyKTax no TexHmke 6e3onacHoOCTy
npu paboTte B nabopaTopun no
hmsmyeckon xummu. MprurotToBneHne
pPaCcTBOPOB KMCJIOT U LLeSIoYen 3a4aHHON
XuMUyeckas OnpepeneHve KOHLeHTpauun. MpuobpeTeHne HaBbIKOB
1 TEennoThl TOYHOr0 M3MepeHns TenaoBbIX 3NHEKTOB 2
TepMoAMHaMunKa . .
HenTpanmsauuu. XUMNYECKMX peakLnii (MarHNTHas
MeLlasika, n3mepeHne obbLemMoB
NMOrpy>XeHHbIX B pacTBOP TEPMOMETPOB U
T.O.) C MOMOLLbIO CTEKASHHOIO
KanopuMmeTpa.
MprobpeTeHne HaBbIKOB TOYHOIO
N3MepeHns TenaoBbIX 3PHEKTOB
XUMUNYECKMX peakuuii C MOMOLLbIO
OnpepeneHne
TEMNOThI CTEK/ISTHHOr 0 KasiopumeTpa. ObyyeHne
5 XrMunyeckas ACTBODEHNS U MeToAaM CTaTucTmyeckom obpaboTkm 7
TepMoaMHaMuKa geI'IJ'IOTEI pe3ynbTaToB (PU3NKO-XUMUYECKOrO
N3MepeHns, pacyeT NorpeLlHocTr
rnapaToobpasoBaHus.
MOJIyYeHHbIX BEANYUH. MpuobpeTeHune
HaBbIKOB paboTbl C (PU3NKO-XUMUYECKNMM
CrpaBOYHMKaMU.
O6yyeHwne npasmnam paboTsl C
OnpepeneHve . -
TEMOThI TepMOMeTpaMu, MEPHON XUMUYECKON
XnuMn4yeckas NnocyAoNn, aHaIMTUYECKUMU BECAMM.
3 pacTBOPEHMA U 2
TEPMOANHaMMKa | T oo MprnobpeTeHne HaBbIKOB MPOKaMBaHUS
BelLLeCcTB B haphopoBOI1 YalliKe Ha
rnapaToobpasoBaHus.

NJnTKe.
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OnpepeneHne
Ko3(hpumumneHTa

O6yyeHne npasunam paboTsl C
3/1EKTPOMEXAHNYECKON MELLAIKON.
MpaBuna BbINOJAHEHUS TEXHUKN
XKUIAKOCTHOWN 3KCTPAKLMKN U OLleHKa
BO3MOXXHbIX MOrPELIHOCTEN N3MepeHns
KOHCTaHT pacnpeneneHus
(TepMoCTaTMpPOBaHNE CUCTEMbI, BPEMS
yCTaHOBNEHMSA (ha30BOr0 re-TeporeHHoro

XvMunyeckas pacrnpeneneHus noga
4 y pPaBHOBECWSI B MHOTOKOMMOHEHTHbIX
TepMOAMHaMMKa | Mexzy BOLON v
cMcTeMax, onpefesieHne KOHLEHTpaLnn
YeThIPEXXIOPUCTLIM
paCTBOPEHHOr 0 BELLECTBa B pPa3HbIX
yrneponom.
tazax n 1.4.). MpaBmna paboTsl C
MUKPOBOpeTKON 1 AeNnTeNbLHON
BOPOHKOW. Mepbl NpefoCTOPOXHOCTY Mpu
paboTe C opraHu4yeckumu
pacTBOPUTENIAMY (HeTbIPEXXJ0PUCTbIN
yrnepog, Toayos, OKTaHos-1 n ap.).
i3mepeHune TennoBoro ahexkTa
XUMNYECKNX pPeakuunin HemTpanmsaumm c
NMOMOLLbIO CTEKJIAHHOIO KaslopuMeTpa.
OnpeneneHne ObyyeHne meTogaM CTaTUCTUYECKON
Xummyeckas
5 TenoThbl 06paboTKM pe3ynbTaToB PU3NKO-
TepMOAMHaMUKa y
HerTpaamsauum, XUMNYECKOr0 U3MEepeHNs, pacyeT
MOrPEeLLIHOCTY MONYYEHHbIX BETNYUH.
MprobpeTeHne HaBbIKOB PaboTbl C
PUINKO-XUMNYECKMMI CMIPABOYHNKAMMU.
Onpepenexve BbINOSIHEHNE TEXHUKMN XXUAKOCTHOW
Ko3(puLmeHTa 3KCTpakumu. OnpenenexHve
6 XuMnyeckas pacrnpefeneHns nofa | KOHUEHTpaLumy pacTBOPEHHOMO BeLlecTBa
TepMOAMHaMMKa | Mexzy BOLON v B pa3Hbix (hasax. ObpaboTka
YeThIPEXXIOPUCTLIM pe3ynbTaToB PU3NKO-XUMUNYECKUX
yrneponom. N3MEpPeHUNn.
OT4eT no nabopatopHom paboTte
OnpepeneHve "OnpepneneHune TeNnOThbI
Xummnyeckas o "
7 TenoThbl HenTpanmsauun". ObcyxaeHune
TepMoAMHaMmnKa .
HerTpaam3sauunn, NOJIy4eHHbIX pe3y/ibTaTOB 1 BbIBOAOB MO
JIP. OTBeTbl Ha KOHTPOJIbHbIE BOMPOCHI.
OnpepeneHve OT4yeT no nabopaTopHom paboTe
TennoThl "OnpeneneHune Tenn0Tbl PaCTBOPEHUSA 1
Xummnyeckas "
8 pacTBOPEHUA 1 runapaToobpasoBaHus". ObcyxoeHune
TepMoAMHaMunKa
TEenoThbl MOJTIy4EHHbIX pPe3y/IbTaTOB 1 BLIBOAOB MO
rnapatoobpaszoBaHus. | JIP. OTBeTbl Ha KOHTPOJIbHbIE BOMPOCHI.
OTyeT no nabopaTopHoi paboTe
Onpepenexve "
OnpepeneHne KoahduumneHTa
Ko3(hpmumneHTa N .
- pacrnpefeneHns noga Mexxay BoLoun 1
XrMunyeckas pacrnpegeneHns noga "
9 . YeThIPEXXIOPUCTLIM Yrieponom".
TepMOoAMHaMMKa | Mexxy BOAOWN U
O6cy>XaeHNe NoNyYeHHbIX Pe3ynbTaToB U
YeTbIPEXXIOPUCTLIM
BbIBOLOB MO JIP. OTBETbl Ha KOHTPOJIbHbLIE
yrneponom.
BOMPOCHI.
Mpasuna paboThbl Ha nongpumMeTpe
OnpepeneHve .
(HacTponka npubopa, 3anonHeHne
nopsgka n KOHCTaHTI
XnMuyeckas KIOBETbI C OMTUYECKN aKTUBHbIM
10 CKOPOCTM peakLmm
KVHETUKaA BELLEeCTBOM WS €ro pacTBOPOM,

rmaposInTn4eckKoro
pPa3noXxXeHna Caxapa.

obpaboTka nokasaHui npubopa n ap.).
MpuroToBiieHe pacTBOPOB.
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3y4yeHme 0cobeHHOCTEN BbIMOJIHEHUS

Onpepenexve KWHETUYeCKOro aKcnepmmeHTa (To4Hoe
XUMUYeCKas nopsifika U KOHCTaHThl | HabnogeHne 3a BpeMeHeM npouecca,
11 KUHETIKE CKOPOCTUW peakLmm OLEeHKa BO3MOXXHbIX MOrpeLlHoCcTen, 2
rMOPOJINTUYECKOr 0 MUHUMAJIbHOE YUCJIO U3MEPEHUNR).
pa3noxXeHns caxapa. | BbinosHeHWe KNHETUYeCKOro
3KCNepuMeHTa.
CoBepLueHCTBOBaHME TEXHUKM
OnpepneneHne .
KVHETUYECKNX N3MepeHni (MeToabl OT-
KOHCTaHTbl CKOPOCTH .
XvMunyeckas 6opa Npobbl U3 peakLMOHHON CUCTEMBI,
12 N 3HEeprumn akTuBaLmnm " K 2
KVHETUKa cnocobbl "0CTaHOBKUN" peak-Luu,
peakLumn oMbIIeHNA
0COBEHHOCTY TUTPOBAHNS PEAKLIMOHHbIX
3TunaueTaTa.
cpen v ap.).
MprnobpeTeHne HaBbIKOB KUHETUYECKUX
OnpepeneHve N
N3MepPEeHNn Npu pa3HblX TemnepaTypax.
KOHCTaHTbl CKOPOCTH
Xummnyeckas MpakTu4yeckoe NCNoab30BaHWe Npasuna
13 N SHEPrumn akTuBaLum 2
KNHEeTUKa BaHT-Tohha 1 ypaBHeHUSA AppeHuyca.
peakLumn oMbIIeHns
JKCnepMMeHTasibHble MOrpeLHoCTH
3TunaueTaTa.
N3MepeHns SHeprum akTuBaLmm.
padhnyeckoe n aHaMTHUYeCKoe
OnpepeneHve
onpeneneHnsa KOHCTaHTbl CKOPOCTA 1
nopsaaKa u KOHCTaHTI
Xummnyeckas nopsifka peakuuun. OT4eT no
14 CKOPOCTU peakuun o 2
KVHETUKa nabopaTopHoi paboTe, 0bcyxaeHne
rMOPOJINTUYECKOr 0
MOJIy4EHHbIX pe3yibTaTOB 1 BbIBOAOB,
pa3noxXeHuns caxapa.
OTBEThI HAa KOHTPOJIbHbLIE BOMPOCHI.
OTyeT no nabopaTopHoi paboTe
OnpepeneHve )
OnpepeneHne KOHCTaHTbl CKOPOCTU U
KOHCTAHTbI CKOPOCTH
XuMuyeckas JHepPruy akTUBaL MM peakLmm oMblaeHNs
15 N 3HEPrumn akTnBaLunm " 2
KVHETUKA 3TunauetaTa". ObcyxaeHne Noay4YeHHbIX
peakLunmn OMblIeHNA
pe3ynbTaToB 1 BbIBOLOB N0 JIP. OTBEThI
3TuNaLeTaTa
Ha KOHTPOJIbHbLIE BOMPOCHI.
OnpepeneHve
XUMUYEeCKas KOHCTaHTbl CKOPOCTN | AHaIMTU4ecKoe onpeneneHne KOHCTaHThl
16 KUHETIKA N SHEPrum aKkTUBaLUM | CKOPOCTU 1 NopsaKa peakunm oMbliIeHns 2
peakLun oMblIeHNA 3TuNaueTaTa.
TuNaueTaTa.
WToro 3a cemecTp: 32
4 cemecTp
3HaKOMCTBO C yCTPOMCTBOM TepMonapbl 1
NHTEeP(EenCcomM yCTaHOBKU Mo
MocTpoeHue
onpefeneHno TeMnepaTyp Pa3oBbix
®azoBoe AviarpaMM COCTOSAHNSA
17 nepexonoB B MHOTOKOMMOHEHTHbIX 2
paBHOBecue MHOIOKOMMOHEHTHBbIX
cvcTem cuctemax. MNpmobpeTeHne HaBLIKOB
paboTbl MO OXJTAXXAEHUIO U Har peBaHuto
CUCTEM B TEPMUYECKOM aHasn3e.
MprnobpeTeHne HaBbIKOB N3NKO-
XUMUNYECKMX N3MepeHni (TemnepaTy-pa,
BW3YaJibHbI aHaNU3, nepemMeLllnBaHue u
.) B cucTeMax, TepMocCTa-TUpyembix €
MocTpoeHue ap.) P Py
MOMOLLLbIO XKUOKOro TenJIoHOCUTeNS
AviarpaMmbl .
y (Bofa). 3HaKoMCTBO C paboTon
®azoBoe B3aWMHON
18 KOHTaKTHOro TepmomeTpa. ObyyeHmne 2
paBHOBecue pacTBOPUMOCTH .
npaBuaaM NpUroToBEHNS CMeCen
yrnesofopos, - y
3a4aHHOro coctasa (no 06vLEMY, Mo
AHWUIINH.

Macce). Mepbl NPeaoCc-TOPOXKHOCTY NpU
paboTe C NPOM3BOAHLIMU aPOMATUYECKMX
yrnesonopoaos. MpnobpeTeHne HaBLIKOB
HabMl0IeHNS SABEHNS OMNanecLeHLNN.
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MpaBuia paclungpPOBKM KPUBbLIX

MocTpoeHune
HarpeBaHus (0xNaxAeHnsa) 1 NOCTPOEHMNS
®azoBoe AviarpaMM COCTOAHNS
19 ta3oBbIX Anarpamm. ObcyxaeHune
paBHoBecue MHOFOKOMMOHEHTHbIX
NOJIy4EeHHbIX pe3y/ibTaTOB M BbIBOAOB MO
cucTeM
JIP. OTBETbl Ha KOHTPOJIbHbLIE BOMPOCHI.
MocTpoeHue MocTpoeHne anarpamMmmel B3aUMHOM
AnarpaMmbl pPacTBOPUMOCTW Yr1€BOAOPOL, - aHWIVH.
20 ®a3zoBoe B3aWMHOM OTyeT no nabopaTopHon paboTe,
paBHOBecue pacTBOPUMOCTH obcy)xaeHne noay4eHHON amarpaMmbl 1
yriesonopos - BbIBOAOB MO JIP. OTBETHl Ha KOHTPOJIbHbIE
AHWIINH. BOMPOCHI.
3HaKOMCTBO C YCTPOWCTBOM KpuocTaTa U
npaBuia TeEXHUKK paboTbl Ha HEM.
OLeHKa BO3MOXXHOCTEWN KPUOCKONUA B
KonnnraTuBHble y
CBONCTBA onpeaenieHny MoeKynap-Hom Macchbl
21 PacTBopbl paCcTBOPEHHOrO BewecTBa (MeTon PacTa).
pa3baBneHHbIX
MpaBuia TOYHOro N3MepeHns
pacTBOPOB.
TemnepaTtyp. Mpasuna paboTbl €
aHaJINTUYeCKMM BeCaMU BbICOKOIO
KJlacca TOYHOCTMW.
3HaKOMCTBO C YCTPOWCTBOM PEOXOPLHOIr0
MocTa P-38 1 ero ncnonb3oBaHus ang
N3MEepeHns 3NeKTPUYeCcKoro
COMPOTUBNEHMNA PAaCcTBOPA 31EKTPOANTA.
3HaKOMCTBO C YCTPOWCTBOM KOHLYKTO-
OnpepeneHne METPUYECKON AYENKIN N U3MEPEHUS €€
2 PaCTBODbI 3N1eKTPONPOBOAHOCTU | KOHCTaHThI. MiccnefoBaHme KOH-
P BOLHbIX PaCTBOPOB LEeHTPaLNOHHON 3aBUCUMOCTI YeSIbHON
3/1eKTPOJINTOB. 1 SKBUBANIEHTHOMN 3J1EKTPO-MNPOBOLHOCTMN.
MpuroToBsieHNE PacTBOPOB CUJIbHLIX U
CnabbIX 3N1EKTPONNTOB 3aaHHON
KOHLeHTpauuun. OnpepneneHune
COMpOTUBEHMNS PaCTBOPOB
3N1EKTPOJINTOB.
OnpepeneHve TemnepaTypsl
KpucTanamsauum pacTBOpUTENS-BOLbI.
MpuroToBsieHNe pacTBopa Mo TOYHOW
HaBecke BeLLecTBa, MONSPHYI0 Macc
KonnnraTuBHble 1l PHY y
CBOINCTBA KOTOPOr0 HY>KHO ONpefenTb.
23 PacTsopsbl OnpepeneHve TemnepaTypbl
pa3baBneHHbIX
KPUCTaaaM3aLmnm NnpuroToBJIEHHOM O
pacTBOPOB.
BOOHOr0 pacTeBopa . BeluncneHune
MONSPHOM MacChl BeLecTBa Mo
3KCNepMMeHTaIbHbIM JaHHbIM.
OnpegneneHune owmnbKM onpeneneHns.
PacyeT yaensHOM 1 3KBUBANIEHTHON
3NeKTponpoBofHOCTU. OnpeneneHune
OnpeneneHue 3KBMBAJIEHTHOMN 3/1€KTPONPOBOLHOCTU
24 PacTBOpH 3N1eKTPONPOBOAHOCTM | pacTBOPa 31eKTPOoAUTa nNpu BecKoHeYHOM
BOOHbIX pacTBOPOB pa3basneHnn. MocTpoeHne rpadkos u
3N1EeKTPOJINTOB. NnpoBepKa 3akoHOB KonbpayLia.
MprnobpeTeHne HaBbIKOB paboThbl C
(PU3NKO-XUMUYECKMU CMPaBOYHUKAMU.
OTY4eTbl N0 NabopaTopHbIM paboTam:
"KonnuraTueHble CBONCTBA
pa3baBneHHbIX pacTBOPOB",
25 PacTBOpb KonnnraTrBHble "OnpepneneHrie 3NeKTPONpPoBOAHOCTM

CBOWCTBa pPacTBOPOB.

BOLHbIX PaCTBOPOB 3JIEKTPOSINTOB".
ObcyxaeHue noyYeHHbIX pe3ynbTaTos U
BbIBOAOB MO JIP. OTBETHI Ha KOHTPOJIbHbIE
BOMPOCHI.
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Onpepnenerne 34C

CocTaBJieHne 3/1eKTPOA0B U
N3MepUTENbHbIX FasibBaHNYeCKNX
sanemMeHTOB ('3) B COOTBETCTBMUMU CO

3JIEKTPOXUMUYECKON | CXEeMOW, yKa3aHHOWM B 3afaHWNN.
Xummyeckoe -
26 paBHOBECUE LLenun 1 3N1eKTPOAHOro | 3HaKOMCTBO C YCTPOMCTBOM 2
noTeHLMana xnopuacepebpsHHOro anekTpoaa
MeTasna. cpaBHeHUs. Cbopka cxembl MorreHgopda
1 ee ncnosb3oBaHue anga nsmepeHus 34C
'S B paBHOBECHbIX YC/I0BUSX.
Cbopka nccnenyemoro raJibBaHM4eCKoro
3/1eMeHTa. 3HaKOMCTBO C YCTPONCTBOM
TepMognHaMuKa TepMocTaTa W NoTeHUnomeTpa.
Xummyeckoe
27 rasbBaHN4YeCKoro OcCBOEHME METOAMKM MPOBEAEHNS 2
paBHOBecCue .
3JIeMeHTa. n3mepeHun 30C ranbBaHNYeCKOro
3/1eMeHTa Mpun PasSinyHbIX
TeMnepaTypax.
Onpepenerne 3C ransBaHN4eCKoOro
3JIEMEHTa Npu pasJinyHbIX
TeMnepaTtypax. PacyeT
TepMognHaMuKa TepMOANHAMUNYECKUX XapaKTEPUCTUK
Xummyeckoe
28 raJbBaHN4eCKoro raJbBaHN4Ye€CKOro 3/IeMeHTa, 2
paBHOBecCue
3/leMeHTa. TemrnepaTypHoro KoaduumneHTa . BolBog
0 paboTe ' No BENMYUHE U 3HaKY
pacCYNTaHHbIX TEPMOANHAMUYECKNX
XapaKTepPUCTUK.
Cbopka yCTaHOBKU A9 NpoBeAeHmns
n3MepeHunin. NMpuroToBeHNe BOA-HbIX
pPacTBOPOB 3NEKTPOSIUTOB 3a4aHHONM
OnpepeneHve
KOHLeHTpauuwn. NMposeaeHmne
Hanps>KeHUs
Xumnyeckoe 3/1eKTponu3a. NoctpoeHune
29 pa3fioXKeHns 2
paBHOBecue NONAPU3ALLINOHHBIX KPUBBIX.
pacTBOpPOB
OnpepeneHvne HanpsH>XeHNs pasnoxeHus
3JIEKTPOJINTOB.
nccnefyemblx pacTBOPOB 3N1EKTPOJSINTOB.
PacyeT 2C nonspusaumm n
nepeHanps>XeHus.
PacyeT 2C nsmeputenbHoro N3 n
BEJINYUHbI 3NIEKTPOAHOr0 NOTeHUMana
nccreflyemoro sfnektpona. Pacyer
OnpepenerHne 34C TEOPEeTUYECKOro 3Ha4eHNs paBHOBECHOr 0
3NEKTPOXNMUNYECKON | 9NEKTPOAHOI0 MNOTEHLUMaNa LaHHOIO
XumMmunyeckoe
30 ABHOBECUE Lenun 1 3J1IeKTPOLHOro | 3nekTpoda no ypaBHeHUo HepHcTa. 2
P noTeHumana PacyeT norpewwHoCTn n3MepeHuns
MeTanna. 3JIEKTPOAHOr0 NoTeHUMana nccaenyemblx
MeTannoB. NMpuobpeTeHne HaBbIKOB
paboTbl C PUINKO-XUMNYECKMU
CrpaBOYHMKaMU,
OnpepeneHve
Hanps>XeHns Pa3paboTka Mogenn 3nekTpoansa
XumMmmyeckoe
31 ABHOBECUE pa3fioXKeHns nccrnefyemoro anekTponauTa, pacdet 34C 2
P pacTBOpPOB noNapu3aLny 1 NepeHanps>KeHns.
3JIEKTPOINTOB.
OTyeTbl No nabopaTopHbIM paboTam:
"TepMoAnHaMmnKa rajibBaHM4eCKOro
OnpepenerHne 34C anemMeHTa", "OnpefenieHre HanpsXxeHus
3NEKTPOXUMUYECKON | pa3fioXXeHns pacTBOPOB 3/1IEKTPOJINTOB",
XumMmmyeckoe o .
32 ABHOBECUE uenwu, OnpepenerHne 3AC 3/1eKTPOXUMUYECKON 2
P TepMoAuHaMuKa M 1 | Luenun 1 3NeKTPOoAHOro noTeHumnana
3JIEKTPONN3. MeTanna". Obcy)xaeHne noayyYeHHbIX
pe3ysbTaToB 1 BbIBOLOB MO JIP. OTBEThI
Ha KOHTPOJIbHbIE BOMPOCHI.
Wtoro 3a cemecTp: 32
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UToro:

64

4.3 Copep>xaHue NPpakKTUYECKUX 3aHATUMH

KonuyectBo
Copep)xaHue NPaKTMHECKOro 3aHATUA yacos /
Ne HaunMmeHoBaHue | TeMa npakTuyeckoro
(mepeyeHb AMAaKTUYECKNX eANHWNLL: 4Yacos B
3aHATUA paspena 3aHATHA -
paccMaTprBaeMbIX MOLTEM, BOMPOCOB) | 3/IEKTPOHHOM
¢dopme
3 cemecTp
YpaBHeHune MeHaeneesa-KnanenpoHa.
1 XvmMnyeckas MepBbI 3aKOH BHyTpeHHss 3Heprus, TensioTa, paboTa, 2
TepMoLVHaMUKa | TepMOAMHAMUKMN. 3HTaJIbNNSA CUCTEMbI. TEMNI0EMKOCTb
BELLeCTB.
3aKoH lecca. CnencTens U3 3aKoHa
lecca. CBA3b TenaoBbIX 3HEKTOB Npu
Tepmoxumuns. NOCTOSHHOM 06beMe 1 NpU MOCTOSHHOM
Xummnyeckas
2 KoHTposibHOe 3afiaHune | pnaBneHuun. 3akoH Kupxrodda. PacueT 2
TepMoAMHaMmnKa
1. TensoBbIX 3PPEKTOB XUMNYECKIUX
peakumnin Npu pasanyHelX TemnepaTypax.
MepBbi 3aKOH TEPMOANHAMUKN.
PacyeT n3MeHeHNs 3HTpONUN B
pas3nunyHbIX NpoLeccax, CBA3aHHbIX C
N3MEHEeHNEeM COCTOAHUS NAeanbHOro
SHTpoOnus, ee
rasa. i3ameHeHue 3HTponum B Npouecce
XvmMnyeckas 3aBMCMMOCTb OT
3 CMelleHns naeanbHbIX ra3os. 3meHeHve 2
TepMoAMHaMUKa | TemnepaTypsl,
3HTPONMM NP Ha30oBbIX Nepexonax.
fLasneHnsa n obbema.
PacyeT n3meHeHns 3HTpONUN
XUMNYECKON peakuum npu pasanyHbix
TemnepaTypax. 3akoH ecca.
XapakTepuctunyeckume
P P SHeprusa MNmbbca. dHeprua MFenbmronbLa.
pyHKUMNMN 1
YpaBHeHue 'mbbca-renbMronbua.
XvmMnyeckas TepMoAMHaMmn4eckne
4 CTtaHpapTHas sHeprusa M'mbbca peakumw. 2
TepMoAMHaMuUKa | noTeHumanbl. o
YpaBHeHune n30TepMbl XUMUYECKON
KOHTpOJIbHOE 3ajaHune
7 peakuun. PacyeT sHeprum MNmbbca.
3akoH Kupxroga. Xapaktepuctunyeckme
(PyHKLMM 1 TepMOANHAMUYeCKMe
5 Xnummnyeckas KOHTpoO/IbHOE 3aAaHne | noTeHuwmanbl. dHeprus Mmbbca. IHeprus 2
TepMoanHaMuKa | 3. enbMronbla. YpaBHeHue M'bbca-
lenbMrosbLa. YpaBHeHME N30TepPMbI
XUMn4eckon peakuum BaHT-Fogda.
CKOpOCTb XMMUNYECKOW peakuuu,
MOJIEKYNSPHOCTb, HYaCTHbIN 1 06 M
XvmMnyeckas OCHOBHble MoHATUA
6 o nopsiaoK. KoHCTaHTa ckopocTu. Bpems 2
KWHETKKa XUMNYECKON KNHETUKMW.
noJsiynpespatleHuns. MexaHnsm
XUMNYECKON peakuun.
OnhepeHumnanbHble N UHTErpanbHble
KuHeTnka peakuni MeTO[bl OrpefeneHns Nopsaka peakunu.
XUMUYECKas Lenoro nopsagka. TemnepaTypHbIN KOIPDULMEHT
7 KUHETUKE BnunsHve TemnepaTypbl | KOHCTaHTbl CKOPOCTU peakLuu, 2

Ha CKOPOCTb
XUMNYECKomn peakunn.

npubamxeHHoe npasnio BaHT-Modda.
SHeprua akTnBauuun. YpasHeHune
AppeHuyca.
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XuMmnyeckas
KUHETUKa

KOHTpoJibHOE 3ajaHune
4,

CKOpPOCTb XMUYECKON peakLuuu,
MONEKYNSPHOCTb, YaCTHBbIA 1 0BLLNiA
nopagok. KoHcTaHTa CKopocTu. Bpems
noJsiynpespatlieHns. MexaHnsm
XUMNYECKON peakuuu,
OndhepeHumnanbHble N UHTErpasbHble
MeTO[bl ornpefieneHns Nopsika peakLuuu.
TemnepaTypHbIA KOIPDULNEHT
KOHCTaHTbl CKOPOCTU peakLuu,
npnbamxeHHoe npasuno BaHT-Modda.
DHeprus akTuBaLun. YpaBHeHue
AppeHuyca.

WToro 3a cemecTp:

16

4 cemecTp

®as3oBoe
paBHOBecCue

YpaBHeHusa Knaysuyca-
KnanenpoHa.

YpaBHeHus Knaysunyca-Knanenpona.
Mpasuno a3 Mmbbca. PacyeT
HOPMaJibHOW TeMnepaTypbl KUMEHWS.
PacyeT TPOMHON TOYKMN.

10

®a3oBoe
paBHOBecCue

AHanm3 ga3oBbIX
Anarpamm.

[MprMeHeHMe npasuia as K
nccnefoBaHWIo fuarpaMm ByX
KOMMOHEHTHbIX cUcTeM. [paBuno pbiyvara.
OnpepeneHrie cCoCTaBOB PAaBHOBECHbIX
(has. OnpeneneHne XMMnN4ecKon
hopmMynbl TBEPLOro COefNHEHMS,
obpa3syloLerocs Npy KpUCTanan3saLmm ns
pacrJasa.

11

®a3oBoe
paBHOBecCue

3aKoHbl KoHOBaJ10Ba.
KoHTposibHOE 3aaaHue
5.

AHanu3 guarpaMm «cocTaB-TeMnepaTypa
KWUMeHUs pacTBopa» «COCTaB-AaBneHue
HaCbILLLEHHOr 0 rnapa», B3auMHoOM
PacTBOPUMOCTM XUAKOCTEN.
A3eoTponHble cMecu. Mpasuno as
Mmbbca. YpaBHeHNs Knay3sunyca-
KnanenpoHa. MpaBnao pblyara.
OnpegpeneHne coCTaBOB PaBHOBECHbIX

(has.

12

PacTBopbl

KonnuraTtueHble
CBOWCTBa pacTBOPOB.

3akoH Payns, ero cnenctema. Pacyet
MOHWXEHNA AaBNEeHUS HaCbILWEHHOr0
napa pacTBOpMTes HaL pacTBOPOM MO
CPaBHEHMIO C YACTLIM PacTBOPUTENEM,
MOBbILLEHNSA TEMMNEPATYPbl KUMEHNS 1
MOHVXEeHNA TeMnepaTypbl OTBEpAEBaHUSA
pacTBOPOB, OCMOTUYECKOro AAB/IEHUS.
dU3NYECKUA CMbICT KPUOCKOMUYECKON 1
36y NMOCKOMNNYECKON KOHCTAHT. PacyeT
N30TOHNYECKOro Ko3hrumneHTa.

13

PacTBopbI

3aBUCUMOCTb YAebHOW
N 3KBUBANEHTHOW
3/IEKTPUNYECKON
NPOBOAUMOCTHU OT
KOHLIeHTpaumm
pactBopa. KoHTposibHOe
3ajaHue 6.

MpepenbHas 3KBMBaJIEHTHaA
3JleKTpuYecKas NpoBoAMMOCTb PacTBopa,
ee pac4yeT. PacyeT pacTBOpUMOCTH,
CTerneHn gmuccoumaLmm BeLlecTs.
CKOpOCTb 1 NOABUXXHOCTb MOHOB. 3aKOH
He3aBUCUMOro ABVXEHUS NOHOB (3aKOH
Konbpaywa). Yucna nepeHoca MOHOB, UX
pacyeT. 3aBUCMMOCTb PacTBOPUMOCTM OT
TemnepaTypbl U AasneHunsd. MNapumnanbHble
MOJISIPHbIE BEJINYMHbI. 3aKOH Payns.
KoHcTaHTa ["eHpu. KosimratnsHble
CBOWCTBA. YAeNbHaa 1 3KBMBaSIeHTHas
NMpoBOAUMOCTU. AKTUBHOCTM 1
KO3(hULNEHTHI aKTUBHOCTM
3JIeKTPOJINTa N MOHOB B PacTBOpe,
cpefHue NoHHble KO3 PULINEHTI
AKTUBHOCTH.
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Xummnyeckoe
paBHOBecCKe

14

PacyeT KOHCTaHTHI
XVMNYEeCKoro
paBHOBeCKS.

Cnocobbl Bblpa)keHuns cocTaBa
PaBHOBECHOW CMECU, COOTHOLLIEHNS
MeXIY 3MMUPUYECKUMI KOHCTaHTaMK
pasHoBecus KP, KC, KX. CBs3b
TEPMOANHAMUYECKOM KOHCTAHTHI
paBHoBecKs Ka C aMNUpruyecknmm
(KOHLEHTPaALMOHHBLIMK) KOHCTaHTaMM
PaBHOBECWSA A1 PEAKLMA MeX oy
BELLECTBAMW B COCTOSIHUM MAEabHOr 0
rasa. MeTobl pacyeTa KOHCTAHTbI
XMMWNYECKOr0 PaBHOBECUS.

Xummnyeckoe
paBHOBecCue

15

YpaBHeHue HepHcTa.
SNeKTpoABMXKYLLas
CWNa ranbBaHN4YecKoro
anemeHTa. Uenn.
KOHTpOJIbHOE 3ajaHune
7.

CA3b 3[4C 2N1eKTPOXMMMNYECKOW Lienu €
3/1eEKTPOAHbBIMY MOTEHLMaNaMMN.
YpaBHeHue HepHCTa o114 NOTeHLUMaoB
3/1eKTPOLOB pa3nn4yHoro suga. Pacyet no
ypaBHeHWI0 HepHCTa paBHOBECHbIX
3JIEKTPOLHbIX MOTEHLMANO0B.
CocTaBfeHne rajibBaHNYeCcKnx
3JIEMEHTOB Pa3/INYHbIX TUTMOB:
XUMUNYECKNX, KOHLEHTPaLNOHHbIX, C
nepeHocomM, 6e3 nepeHoca.
DNeKTpoABMXKYLLAs cuna
rasbBaHN4YeCKOro 3/IeMeHTa, ero
TepMognHaMMyeckne XxapakTepucTmku.

Xummnyeckoe
paBHOBeCKe

16

KOHTpoOJibHOE 3afaHune
8.

KoHcTaHThl paBHoBecus KP, KC, KX.
KoHcTaHTa paBHOBECUS 1 CTaHLapTHas
sHeprus M'mbbca peakunn. YpaBHeHne
n306apbl (M30X0PbI) XUMUYECKON
peakuun. TepMmoanHaMuKa
rasibBaHNYECKOro 3JIeMeHTa.

WToro 3a cemecTp:

16

WToro:

32

4.4. Copep>XaHue caMocToAaTesibHOM paboThbi

HauMeHoBaHue
paspena

Bupn
CaMoOCTOATEJIbHOM
paboTbl

Copep>XaHue CaMOCTOATEJIbHOM
paboTbi
(mepeyveHb OANAAKTUYECKNX €ANHNLL:
paccMaTpyBaeMbIX MOATEM, BOMPOCOB)

KonuyecTtBo
YyacoB

3 cemecTp
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XuMmnyeckas
TepMoAnHaMunkKa

[MooroToBKa K
npakTU4ecKoMy
3aHATUIO

MepBbIA 3aKOH TEPMOANHAMUKMN.
TepmoguHaMmnyeckne CUCTEMbI 1
TepMoLnHaMmyeckume napameTpsl.
SKCTEHCUBHbIE N UHTEHCMBHbIE CBONCTBA
cucTeMmbl. TepmognHamMmnyecknin npoecc.
OYHKLNW COCTOAHUSA N PYHKLNN
npowecca. BHyTpeHHAS aHeprus un
3HTaNbNUsA cucTemol. TenaoTta n paboTa
Kak (hopMbl NepenaYun sHepruu.
®opMyJINPOBKM MEpPBOro 3akKoHa
TepMmoanHaMukn. MexaHnyeckasa paboTa
1 nonesHas pabota. MNpumeHeHne
NepBoOro 3aKoHa TePMOLANHAMUKN K
paBHOBECHbLIM NpoLeccaM N3MeHeHUs
COCTOAHUSA CUCTEMbI. B3anmMoCBA3b
TennoTbl, paboTbl ¥ N3IMEHEHMNS
BHYTPEHHEN 3HEPrumn B N30XOPHOM,
n306apHOM 1 N30TEPMUYECKOM
npoueccax. ObLine BbIBOALI U3 MEPBOro
3aKOHa TePMOLVHaMUKN.

XnMmmyeckas
TepMoAnHaMunKa

[MooroToBKa K
nabopaTopHbIM
paboTam

Tennosble 3pheKTbl peakuui
obpa3oBaHUs, CropaHns, HeMTpanan3auuum,
rmapaToobpa3oBaHus, paCTBOPEHNS.
3akoH ecca v C1eaCcTBMA U3 Hero.
PacyeT TennoBbIX 3hHEKTOB XUMNYECKMX
peakuuin. icnonb3oBaHue 3akoHa ecca
AN5 onpeneneHns TenaoThl
rnapatoobpaszoBaHns. 3aBUCMMOCTb
TenJioBoro appekTa peakumm ot
TemnepaTypsl. KanopumeTtpus,
NoCTOSIHHas KanopumeTpa. Cnyyan,
Korga 4Nna peakumin MoXXHO npeHebpeyb
pasnunymem ?H n ?U. NocTpoeHune
rpauka 3aBUCUMOCTU TeMMepaTypbl OT
BpeMeHW. PacyeT KOHCTaHTbI
KaJlopumeTpa, TernaoBoro agekTa
peakLun HelTpanm3saumm,
CTaTUCTMYeCKON 06paboTKM pe3ynbTaToB
(PM3MKO-XMMINYECKOr0 M3MEPEHNA, pacyeT
NOrpeLHOCTY NOSYHEHHbIX BEINYMH.
MprnobpeTeHne HaBbIKOB PaboThbl €
(PU3NKO-XUMNYECKUMUN CNIPaBOYHUKAMU.

XuMmnyeckas
TepMogMHaMumKa

BbinosnHeHne
3a/[a4, 3a4aHun,
yrnpa>KHeHW.

MepBbIN 3aKOH TEPMOANHAMUKMN.
BHyTpeHHsa aHeprua, TennoTa, paboTa,
3HTaNbNNA CUCTEMbI. TEMNI0EMKOCTb
BeLlecTs. YpaBHeHne MeHLeneeBa-
KnanenpoHa. YpaBHeHue BaH-gep-
Baanbca.

XnuMmnyeckas
TepMoAnHaMunkKa

[MooroToBKa K
npakTU4ecKoMy
3aHATUIO.

3akoH lecca. 3aBMCMMOCTbL TEMNI0BOro
aphekTa XuMUYeCKom peakLmm ot
TemnepaTypsbl. 3akoH Knpxroda. Pacyér
TennoBbIX 3PHEKTOB XUMNYECKNX
peakLuin Ha 0CHOBE 3aKOHa Kupxroda.
VHTerpanbHble opMbl ypaBHEHNS

Knpxrogpda.

XnMmmyeckas
TepMoAnHaMunKa

BbirnosiHeHne
3a0ay4, 3a4aHun,
yrnpa>kHeHWIA.

BHyTpeHHsA aHeprua, TensoTa, paboTa,
3HTaNLNUSA CUCTEMBbI. TenJIoeMKoCTb
BelecTB. 3aK0oH ecca. 3akoH Kupxrodga.
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XnMmunyeckas
TepMogMHaMumKa

[MoaroToBKa K
npakTU4eCKoMy
3aHATUIO.

2-11 3aKOH TEPMOANHAMUKIN. DHTPOMNUS.
PaBHOBeCHbIe 1 HEPABHOBECHbIE,
obpaTuMble n HeobpaTuMble,
CaMornpomn3BoJibHble U
HecaMonpon3BOJibHbIE NpoLeccel. PaboTa
PaBHOBECHOr0 U HepaBHOBECHOI 0
npotieccos. BTopoe Ha4ano
TepMOLNHaMUKN, (DOPMYJINPOBKM
BTOPOro HayaJsa. BeepfeHne noHATUs
SHTPONUMW. DHTPONUSA U ee CBONCTBA
DHTPOMNUS Kak KpUTEpUid paBHOBECKA U
HanpaBJieHsa CaMOMpPoOn3BOJIbHOIO
npouecca B U30/IMPOBAHHbLIX CUCTEMAX.

XuMmnyeckas
TepMognHaMumKa

BbinosiHeHWe
3a/[a4, 3a4aHun,
yrnpa>KHeHWI.

3aBUCKMOCTb SHTPOMUK OT TEMMEPATYPHI,
naBneHus n obbema. PacyeT naMeHeHus
3HTPOMMU B Pa3/INYHbIX NpoLieccax
CBSI3aHHbIX C MU3MEHEHMNEM COCTOSAHUS
naeanbHOro rasa. MiameHeHme sHTpoONMU
B MpoLecce CMeLLeHNs naeabHbIX ra3os.
3mMeHeHVe 3HTPoNMK Npu ha3oBbIX
nepexofax. PacyeT namMeHeHMs sHTpoONUK
XMMUYECKON peakL i Npu pasfinyHbIX
TemnepaTypax.

XnMmmyeckas
TepMogMHaMKKa

[MooroToBKa K
npakTU4ecKoMy
3aHATUIO.

XapakTepucTuyeckne yHKLUN 1
TepMoANHaMUYecKme NoTeH-Lmanbl.
SHeprusa MenbMronbua n sHeprus MNobca
KakK KpuTepuu HanpasneHus n npegena
NpOTeKaHNs NPOLLeccoB. 3aBUCMMOCTb
3Heprum MenbMrosbLa n 3Heprumn M'bbca
OT NapamMeTpOB COCTOAHUS. YpaBHEHMe
mbbca-renbmronbua. PacyeT n3meHeHns
CTaHOapTHbIX 3Heprun M'mbbca n
FenbMronbLa B XMMNYECKNX peakLmax
NpwW pas3fiMyHbIX TemnepaTypax.

XnMmmnyeckas
TepMogMHaMuKa

BbinosHeHne
3334, 3a4aHun,
ynpaXHEHW.

XapakTepucTuieckmne yHKLUN 1
TepMoAnHaMU4eckKme noTeHumanbl.
SHeprua M'bbca. dHeprua enbMrosbLa.
YpaBHeHue mbbca-rensmronbLa.

XnMmnyeckas
TepMognHaMumKa

MoaroTtoBKa K
npakTU4yeckomy
3aHATUIO.

TepMoANHaAMMKa XUMUYECKUNX
PaBHOBECUIA. YPaBHEHUS N30TEPMbI 1
N30X0Pbl XMMUYECKOWN peakunn (BbiBOA4 U
aHanm3). KpaTkas xapakTepucTuka
XUMMNYECKOro paBHOBeCUS. YCI0BUS.
XVMMYeckoe paBHOBECHE FeTEPOreHHbIX
CUCTEM.

XnMmmyeckas
TepMogMHaMKKa

BbinosHeHne
33034, 3a4aHun,
yrnpa>KHEHWIA.

KoHcTaHThl paBHoBecus KP, KC, KX.
YpaBHeHME N30TEePMbl XMMUYECKON
peakuun BaHT-Toddha. KoHCTaHTa
PaBHOBECUS U CTaHAAPTHasA 3Heprus
M'mbbca peakunn. YpaBHeHme nsobapsl
(M30X0pbl) XMMUYECKOWN peakLmu.

XnMmmnyeckas
TepMoAnHaMunkKa

MoarotoBKa K
nabopaTopHbIM
paboTam.

leTeporeHHoe paBHOBeCUE. XUMUYECKNIA
noTeHumasn. KoHCTaHTa paBHOBeCUs.
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XuMmnyeckas
TepMoAnHaMunkKa

CocTaBneHue
KOHCMEeKTOB.

PaboTa obpaTnmoro n HeobpaTUmMoro
npoueccos. Lnkn KapHo. HTponus.
BTopoe Havano TepMoANHaAMUKK, ero
dopmynnpoBska.

XuMmn4yeckas KMHeTurKa

[MooroToBKa K
npakTu4eckomy
3aHATUIO.

OnddepeHumanbHas n nHTerpaabHas
(hopMbl KNHETUYECKNX YPaBHEHWI
Pas3IMYHOro NopsaKa, KNHeTn4Yeckme
KpvBble. Bpems nosynpespaLleHums.
OnddepeHumanbHble N MHTErpanbHble
MeTOLbl OnpefeneHnsa nopsnka peakumm.

XMmyeckass KWNHeTUKa

MoaroTtoBKa K
npakTU4yeckomy
3aHATUIO.

YpaBHeHne AppeHunyca. dHeprus
akTuBauwuw. Mpaswuno BaHT-Modhda.

XMmyeckass KNHeTuKa

MoaroToBKa K
nabopaTopHbIM
paboTam.

KrnHeTr4eckme ycsioBUs NPOXOXAeHMA
XVMUYECKON peakLnmn. SHeprus
akTuBauuun. YpasHeHne AppeHuyca.
AKTUBMPOBAHHbLIN KOMMIEKC N ero
csoncTea. KoopavHaTa peakumm,
npounb NyTU peakLnn, sHeprua
aKTMBaummn. TemnepaTypHbIN
Koa(hpuumeHT. OnpepeneHne n3MeHeHune
KOHLEHTpaLMK rMapoKcnaa HaTpus
TUTPOBAHNEM B XOLe peakL i OMblSIeHUS
YKCYCHO3TWI0BOr0 3¢hmpa Npu pasHbIxX
TeMnepaTypax. PacyeT KOHCTaHThI
CKOPOCTY peakLun nNpu pasHbIx
TemnepaTypax. OnpenesieHne BeNnNYrHbI
3HEpPrumM akTMBaLMM aHaNNTUYECKUM 1
rpacuyeckum cnocobamu.

XMmyeckass KNHeTUKa

MoarotoBKa K
nabopaTopHbIM

CKOpOCTb XMMUYECKOW peakuuu,
MOJIEKYNAPHOCTb, YaCTHbINA 1 0B
nopaaoK. KoHCTaHTa CKOpPOCTU peakLmn.
Bpemsa nonynpespalleHns. Metogbl
onpeneneHna Nnopagka peakuun.
Ob6paboTka nokasaHuin npubopa,

paboTam.
nocTpoeHne rpadukos, onpeaeneHne
nopsiika peakuumn ruapoanTm4eckoro
PA3/I0OXKEHUSI Caxapa aHaAIMTUYECKUM 1
rpacnyeckum MeTogamu.
CocTaBnieHue MeTobl KBa3UCTALIMOHAPHBIX U
XuMunyeckast KUHETUKA y
KOHCMEKTOB. KBa3UPaBHOBECHbIX MPUBIVIKEHNNA.

XnMmnyeckaa KUHeTUKa

BbinosHeHne
3334, 3a4aHun,
ynpaXXHEHWA.

CKOpPOCTb XUMUYECKONW peakLnu,
MOJIEKYNAPHOCTb, YaCTHbINA 1 06w
nopagok. MexaHnsm peakumn. KOHCTaHTa
CKOPOCTM peakuumn. Bpems
nosiynpespaLLeHus.

XMmyeckass KNHeTUKa

BbinosiHeHWEe
3a4ay, 3a4aHunn,
yrnpa>kHeHWI.

MeTobl onpeaeneHns nopsaka peakLuun.

XMmyeckass KWNHeTUKa

BbinosiHeHMEe
3a/[a4, 3a4aHunn,
yrnpa>kHeHWIA.

TemnepaTypHbI KO3IWPULNEHT. IHEPTUSA
aKTuBauuwn. YpaBHeHne AppeHnyca.

XnMmumnyeckas KMHeTuKa

BbinosiHeHMe
3a/[a4, 3a4aHun,
yrnpa>kHeHWI.

KnHeTuka peakumin uenoro nopsagka.

23




Wtoro 3a cemecTp:

24

4 cemecTp

XnMmn4yeckasa KMHeTnKa

MoarotoBKa K
npakTU4eckoMmy
3aHATUIO

CKOpPOCTb XUMUYECKOW peakLuu,
MOJIEKYNAPHOCTb, YaCTHbIN 1 06w M
nopsfoK. KOHCTaHTa CKOPOCTY peakuuu.
Bpemsa nonynpespalleHuns.

®a30B0e paBHOBeCue

[MooroToBKa K
npakTU4ecKoMy
3aHATUIO.

IunarpamMma (pa3oBbix paBHOBECUI A5

O HOKOMIMOHEHTHOWN CUCTEMbI (Ha
npuMepe BOAbl). XapakTepnucTuka nosen
N NNHWIA QnarpamMmbl. TpoHasa To4YKa.
MpumeHeHne npasuna a3 MNbbca K

O HOKOMIOHEHTHOWN cucTeme.
VHTerpanbHble (hopMbl YpaBHEHUA
Knaysuyca-KnanenpoHa. 4s1g npoL.eccos:
niaBfeHne-KpucTannsaums,
KOHAeHCauma-napoobpasoBaHue,
KOHOEeHCaLUMsA-BO3rOHKa.

®a30B0e paBHOBeCKe

BbinosiHeHWe
3a[a4, 3a4aHun,
yrnpa>kHEeHWIA.

Mpasuno a3 N'bbca. YpaBHeHUS
Knaysuyca-KnanenpoHa. lNpasuno
pbldara. OnpefeneHne CoCTaBoB
paBHOBECHbIX (has.

®a30Boe paBHOBecCue

MoaroTtoBKa K
npakTU4yeckomy
3aaHu0

DU3NKO-XUMMNYECKNin aHann3. Pa3oBble
avarpammel. MNpaBuio pblyara.
lNpumeHeHne npasuna ¢as K
NCCIeLOBAHUIO AnarpamMm.

®a30Boe paBHOBecue

CocTaBneHune
KOHCMEKTOB.

N3omopdm3m. TBepable pacTBOpSI
BHEAPEHNS 1 3aMeLLeHns. TUMbl KPUBbIX
oxJlaxaeHus. NocTpoeHne guarpaMmel
NAABKOCTW MO KPUBLIM OXNaXKOAEHUS.
KOHIpY3HTHO (M MHKOHIPY3HTHO)
nnaBaLMnecs XMMnyeckme coegmHeHus.

®a30Boe paBHOBecCue

MoaroTtoBKa K
nabopaTopHbIM
paboTam.

'eTeporeHHoe paBHoBecue. NpaBuno a3
rmbbca. MprHUMNbI PUNKO-XMMUNYECKOT O
aHanu3sa. AHaan3 pa3oBbIX AnarpamMmm.
OLHOKOMMOHEHTHbIE CUCTEMBI.
InarpaMmMbl COCTOSHUS 2-X, 3-X,
MHOIFOKOMIOHEHTHbIX CUCTeM. MpuHLUNbI
COOTBETCTBUSA U HEMPEPbIBHOCTMN.
MpaBwnsio pbivara. NoHATUE 3BTEKTUKMN.
MocTpoeHme gmarpaMmMbl HEM30MOPQHON
cucTeMbl «HadTannH-a306eH301» No
pe3ysibTaTaM CHATUSA KPUBbIX
OXJIaXXLeHUS.

®a30Boe paBHOBecCue

MoaroTtoBKa K
nabopaTopHbIM
paboTam.

XuMmnyeckoe paBHoOBecKe B
reTeporeHHblX cuctemMax. ®a3osbie rnons
Ha AuarpamMmme B3aMMHOW PacTBOPUMOCTU
XUIKOCTeN. BblvncneHme coctasa
paBHOBECHbIX (ha3. Kputunyeckas
TeMnepaTypa pacTeopeHus. Mpasuso
Anekceesa. [locTpoeHue guarpaMmmsl
B3aVMHOW PacTBOPUMOCTM Yr1eBo40pO4 -
AHWIIVH MO pe3y/ibTaTaM U3MepeHuns
TeMnepaTypbl rOMOreHn3auuy ons

CcMecei pa3Horo cocTasa.
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PacTBopbl

CocTaBnieHune
KOHCMEKTOB.

PacTBopbl. Knaccudgukaums pacTBOpPOB.
Crnocobbl BbipaXKeHNs KOHLEHTpaLmm.
MeTonbl onpefeneHnsa napumaibHbiX MO-
NAPHbIX BENMYUH. OTHOCUTESIbHbIE
napuuasbHble MOJIAPHbIE BENYMHDI.
XVMUYeCcKni NoTeHLan KOMMOHeHTa
naeanbHOro pacTeopa.
TepMoAnHaMUYeCKe CBONCTBA
npeanbHbIX PacTBOPOB.
TepMmognHamMmmyeckme yHKL MK
CMeLleHnsa naeabHbliX pacTBOPOB. 3aKOH
[anbToHa. 3akoH MeHpn. KoOHCTaHTa
leHpw.

PacTBopbl

[MooroToBKa K
npakTU4eckoMmy
3aHATUIO.

3akoH Paynsa. HempeanbHble pacTBOpPbI.
AKTUBHOCTb 1 KO3(h(PULIMEHT
aKTMBHOCTW. KonanraTmBHbIe CBONCTBA
pPacTBOPOB. PU3NYECKNIA CMbICI
KPMOCKOMMYECKOR 1

36y NIMOCKOMNYECKON KOHCTAHT.
licnonb3oBaHMe KONNUraTUBHbIX CBOWCTB
ANA onpefeneHns MOASPHON Macchl,
cTeneHun guccoumnaunm n accoumaumm
PacTBOPEHHOr 0 Belle-CTBa. PacTBopbI
3NEKTPONNTOB U N30TOHNYECKNIA
KO3(h(PMLMEeHT.

PacTBopbl

CocTaBneHune
KOHCIMEeKTOB.

TepMmoagnHamMmmyeckme hyHKL MK
CMelleHnsa AN HenpeasnbHbIX pacTBOPOB.
OcmoTuyeckoe faBJieHne. YpaBHeHue
LWpenepa. Ocmoc. Kprockonus.
3bynanockonus.

PacTBopbl

BbinosiHeHMe
3a/[a4, 3a4aHun,
yrnpa>KHeHWI.

3aBNCUMOCTb PAacTBOPUMOCTHN OT
TemnepaTypbl 1 gassieHuUd. MNapunanbHble
MONISIPHbIE BEJIMYUHBI. 3aKOH Payns.
KoHcTaHTa N'eHpu. KonnmraTueHble
CBOWCTBA.

PacTBopbl

MoaroToBKa K
nabopaTopHbIM
paboTam.

icnonb3oBaHme KONIMFaTUBHbBIX CBONCTB
LNns onpefesieHnsa MOJIAPHOM Macchl,
CTeneHn guccoumaumm n accoumaunm
pacTBOPEHHOr 0 BeLlecTBa. PacTsopsl
3JIEKTPOJSINTOB U N30TOHUYECKINIA
Ko3(huumeHT. OnpepeneHne MONApHON
MacCChl BELLLeCTBa (M30TOHNYECKOT0
KO3(hprumeHTa, CTeneHn guccoumnaumn
c/1aboro 3N1eKTpoAnTa) KPUOCKONUYECKUM
MeTOLOM.

PacTBopbl

MoaroToBKa K
NpakTU4yeckomy
3aHATUIO.

PacyeT akTMBHOCTU N KO3 PULMEHTOB
AKTUBHOCTM 3JIEKTPOSINTA U NOHOB B
pacTBope, CPeLHUX NOHHbIX
KO3(h(hNUMEHTOB aKTUBHOCTU. CBA3b
AKTUBHOCTM 3JIEKTPOJSINTA CO CpefHeEN
NOHHON aKTUBHOCTbIO 1 KOHLEHTpaumen
3/1eKTposINTa. PacyeT MOHHOW CUJbl
pacTBopa. [MpaBno NOHHON CUJIbI.
OCHOBHble NoJIoXKeHnA
3JIEKTPOCTATUYECKOW TEOPUM CUITbHBIX
anekTposanToB Oebas-Xokkens.
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PacTBopbl

CocTaBneHue
KOHCMEeKTOB.

Teopunsa 3NeKTPONUTUYECKON
anccoumaunm C.AppeHunyca. CuiibHble 1
cnabble 3n1ekTpoanTbl. CTeneHb
Junccoumanmnm, KOHCTaHTa guccoumanmm.
3aBUCUMOCTb CTEMEeHW gnccoumaumm ot
KOHLEeHTpauuu, TeMnepaTypbl, NPUPOabI
pacTBOpUTENS. 3aKOH pa3BeneHus
OcTBanbAa.

PacTBopbl

MoaroToBKa K
nabopaTopHbIM
paboTam.

[MpoBOAHMKN 3J1eKTpUYeckoro Toka l n ll
pofa, NOHHAs W 3JIeK-TPOHHas
NPOBOAUMOCTb. YaenbHasa v
JKBMBAJIEHTHaA 3NeKTpuyeckme
NPOBOAMMOCTW. 3aBUCUMOCTb YAENbHON 1
3KBMBAJIEHTHOMN 3/1€KTPUYECKON
NPOBOAUMOCTUN OT KOHLLeHTpaLuu,
TemMnepaTypbl U NPUPOLLI PaCTBOPUTENS.
3akoH Konbpayla. Yucnia nepeHoca
NOHOB. DNEKTPONPOBOAHOCTb PaCTBOPOB
CWJIbHBIX 3JIEKTPOJINTOB, YPaBHEHME
KOPH$S KBaLpaTHOro.
21eKTPOhOPETUHECKINI 1
peflakCaunoHHbIA 3 EKTbI CHKEHNS
3J1IeKTPOMNMPOBOAHOCTN. PacyeT
3JIEKTPUYECKNX CONPOTUBSIEHUN
pPacTBOPOB 3/1EKTPOIMTOB MO
pesysbTaTaM U3MepeHUi Ha PEOXOPLHOM
MocTe P-38. PacyeT yaenbHoOn 1
3KBMBAJIEHTHOMN 3/IEKTPOMNPOBOLHOCTN.
locTpoeHme rpathnkos
KOHLEHTPaLMOHHON 3aBUCUMOCTM
3JIeKTPOMNPOBOLHOCTH.

PacTBopbl

BbinonHeHne
3a0ay4, 3a4aHun,
yrnpaxHeHWI

YaenbHaa v s3KkBUBaneHTHas
NPOBOANMOCTU. AKTUBHOCTHU "
KO3(P(PULMEHTblI aKTUBHOCTU
3JIEKTPOJIUTA U NOHOB B PACTBOpPE,
cpenHne NoHHbIe KO3 (PULINEHTHI
AKTUBHOCTUW. 3aKOH KoJsibpayLua.

Xummnyeckoe
paBHoOBecCue

MoarotoBKa K
npakTU4yeckomy
3aHATUIO.

Cnocobbl BbipaXkeHNst COCTaBa
PaBHOBECHON CMeCK, COOTHOLLEHUS
MeXAY IMNNPUYECKMU KOHCTaHTaMu
paBHoBecus KP, KC, KX. CBs3b
TEepMOANHAMNYECKON KOHCTaHTHI
paBHoBecus Ka ¢ aMnnpuyeckumm
(KOHLLEHTPaLMOHHbIMUN) KOHCTaHTaMu
pPaBHOBECUS A5 peakuun Mexay
BELLEeCTBaMMN B COCTOSAHUN NAEaIbHOro
rasa. PacyeT KOHCTaHTbI XVMUYECKOr 0
paBHOBecus. PacyeT no ypaBHEHUIO
1n306apbl XMUYECKON peakumnm.
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XumMmnyeckoe
paBHoBecue

[MooroToBKa K
nabopaTopHbIM
paboTam.

DNEKTPOXMMUYECKNE CUCTEMBI.
Knaccugpukaums 31eKTpoLoB.
BO3HUKHOBEHME CKa4YKa NOTeHLMana Ha
rpaHuvUe pasgena npo-sBO4HWKOB | u |
pona. [JBOMHOWN 3N1eKTPUYECKNIA CNOWA
DNEKTPOXMMUYECKUIA MOTEHLMaN,
rasibBaHM-NOTEHLMAN.
DNeKTpoaBMXYLLLas cuna
raslbBaHN4YE€CKOro 3/1eMEHTA, YCI0BHbIN
3JIEKTPOAHbIN noTeHuman. Ceasb 34C
raflbBaHNYE€CKOWN Lenu C 3N1eKTPOAHbIMU
noTeHumnanamu. Npasunao 3Hakos 34C n
3JIEKTPOAHbIX NOTEHLMaN0B. BbiBOA U
aHann3 ypaBHeHnsa HepHcTa. Tunb
rajbBaHNYEeCKNX 3N1EMEHTOB:
XUMUNYECKME, KOHLLEHTPALMOHHbIE, C
nepeHocoM, 6e3 nepeHoca
Ondhdy3noHHbIN NoTeHUMan. YpasHeHne
Mmbbca-renbmronbLa ons
3JIEKTPOXUMMYECKUX CUCTEM.
3aBucumocTb I[C rasbBaHNYECKOro
3JIeMeHTa 0T TeMnepaTypbl.
TepMoAnHaMMKa ralbBaHUYE€CKOro
afieMeHTa. i3mepeHune 3neKTpogHoro
noTeHumnana metogom lMorreHgopda.
PacyeT TepMoanMHaMMYECKNX BEANYUH MO
pesynbTaTtam nsmeperHns 34C '3 npu
pa3fnYHbIX TemnepaTypax.

Xnmmyeckoe
paBHoOBecCue

MoaroToBKa K
NpakTU4eCKNM
3aHATUSAM,

CTaHAapTHbIA 3NEKTPOAHbIN MOTEeHUMa.
YpaBHeHue HepHcTa. Knaccudumkaums
3JIEKTPOOB, Lenewn.

Xnmmnyeckoe
paBHoOBecCue

BbinonHeHne
3a0ay4, 3a4aHun,
yrnpaxHeHWI

3[C ranbBaHMYeCKON Luenu. YpaBHeHmne
HepHcTa. TepMogmHaMmuka
raJlbBaHN4eCKOro asiemMeHTa. PacyeTr
KOHCTaHTbl paBHOBecus. PacyeT no
ypaBHEHUSM M30TepMbl U n306apsb
XUMUNYECKON peakLumnm.

Xummnyeckoe
paBHoOBecCue

MoarotoBKa K
nabopaTopHbIM
paboTam.

CMelleHne reTeporeHHoro XMMmM4yeckoro
PaBHOBECUS B 3/IEKTPOXMMUYECKINX
CUCTEMaX. DJIEKTPOIN3. 3aKOHbI
®apages. Nonapusauna 3J1eKTPOLOB.
94C nongapusaumn. MNMonsapusaymoHHas
KpuBas. MNocTpoeHme nonsapusaLnoHHbIX
KPUBLIX MO pe3ynbTaTaM N3MepeHns
CWJIbl TOKA W HanpsKeHus, onpegeneHne
Hanps>xeHunsa pasnoxeHusa n 30C
noJsiapusaLmm BOAHOI0 pacTeopa.
SNeKTpoAbl NaTUHOBLIE. HanpsxxeHune
pPa3NoxXeHus.

UToro 3a ceMecTp:

60

WUToro:

84

5. NMepevyeHb y4eOHOM NuTepaTypbl M y4ebHO-MeTOgMYECKOro obecneyeHus no
aucuunnuHe (Mmopynio)
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Bubnunorpaduueckoe onucaHue

Pecypc HTb
CamlTY
(3BC CamI'TY,
IPRbooks n 1.4.)

OcHoBHasa nnTepaTypa

3agaymn no usnyeckon xummu : y4eb. nocobue / B. B. EpemuH [n gp.]l.- M.,

DNEKTPOHHBIN

obul.pen.:K.B.Tonunesoin,H.B.®denoposuny.- M., U3an-so MI'Y, 1981.- 264 c.

1 dk3ameH, 2005.- 318 c. pecypc
OcCHOBbI (hU3NYECKOW XMUK: Teopursa 1 3agayn : Yyeb. nocobue / B. B. 3neKTDOHHbIA
2 | EpemuH, C. . Kapros, W. A. YcneHckas; MI'Y nm.M.B.JlomoHocoBa.- M., ef c
Sk3ameH, 2005.- 478 c. Pecyp
Ctudpatos, b.M. dusmnyeckasa xumns. CamocToaTenbHOE n3yyeHune : y4eb.-
MeTofn. nocobue / 6. M. CtugpaTos, E. 0. MowieHckas; CaMap.roC. TeXH.YH-T, 31eKTDOHHbIA
3 | AHanuTn4yeckas n usnyeckaa Xumus .- 2-e nsg., ucnp. n gon..- Camapa, ecp c
2017.- 96 C..- Pexxum pocTyna: pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2736
Ctpombepr, A.l'. C60pHMK 3aay N0 XMMUYECKOW TEPMOANHAMMKE : y4eb. 31EKTDOHHbIA
4 | nocobue / A.T. Ctpombepr, X. A. Jlenb4yk, A. . KapTylwmnHckas .- 3-e u3g,., ecp c
cTep..- M., AfibsHc, 2009.- 192 c. Pecyp
5 Ctpombepr, A.l'. dusnyeckas xumus : Yyeb. / A.l.Ctpombepr,[.M.CeMyeHKo DNEeKTPOHHBIN
.- 5-e n3pg.,mcnp..- M., Beicw.wk., 2003.- 527 c. pecypc
dusnyeckan xumusa : npakTnkym / 0. B. PybnunHeukas [u op.]; .
6 | Camap.roc.texH.yH-T.- Camapa, 2018.- 200 c..- Pexxum gocTyna: 3neK;50HCHbM
https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||3593 PeCcyp
JononHuTensHasa nMTepaTypa
XyxoBuukuia, A.A. dusnyveckas xumumsa : Yueb. / 3neKTDOHHbIA
7 | A AXKyxosuukun,J1.A.LLIBapuMaH .- 5-e usg.,ctep..- M., Metannyprus, ef c
2001.- 687 c. pecyp
8 MpakTUKyM no gm3mnyeckon xummun. TepmognHammka : y4e6. nocobue / nog DNIeKTPOHHbIN
pen.: E. M. Areesa, B. B. JlyHuHa.- M., Academia, 2010.- 220 c. pecypc
MpakTKyM rno pusnyeckon XuMnn.KnHeTKa 1 KaTaams.INeKTPOXUMNS : 31eKTDOHHbIA
9 |y4yeb.nocobue / nop pea.: B. B. JlyHuHa, E.MN.Areesa.- M., Akagemns, 2012.- ef c
300 c. pecyp
Ton4mnesa, K.B. dnsnyeckas xmMns B BOMpocax u 31eKTDOHHbIA
10 | otBeTax:KnHeTnka.dnektpoxumuns : Yyeb.nocobue / MNong P

pecypc

HocTyn obyyatowwmxcs Kk AP HTb CamI'TY (elib.samgtu.ru) ocyuiecTsnsercs nocpeacTBOM 3/1€KTPOHHOM

NH(OPMaLIMOHHON 06pa3oBaTeNbHON Cpelbl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposnto.

6. MepeyeHb UHPOPMALMOHHBIX TEXHOJIOTMM, UCMOJIb3YEMbIX NPU OCYLLECTBJEHUN

nporpaMMHoOro obecne4yeHus

obpasoBaTesbHOro npouecca No AucumnaumHe (Moaynio), BKJKYaA nepevyeHb

Mpu npoBefeHNN NEKLUOHHbLIX 3aHATUN NCcnonb3yeTca MyJ'IbTI/IMe,EI,I/IIZHOG o6opyu,OBaH|/|e.

OpraHu3oBaHoO B3auMoaeicTere obyyatolwerocs n npenofaBaTeNis C UCMOJIb30BaHUEM 3JIEKTPOHHOM

NH-hopMaumoHHo obpa3oBaTesibHOM Cpefabl YHUBEPCUTETA.

No
n/n

HauMeHoBaHue MpousBoauTesnb

Cnoco6

pacnpocTpaHeHus
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Microsoft Windows XP Professional onepaunoHHas Microsoft
1 . JInueH3noHHoe
cmcTeMa (3apybexHblii)
2 | Microsoft Office 2010 Open License Academic Microsoft . JIneH3noHHoe
(3apybexHblii)

7. NepeyeHb pecypcoB MH(POPMALMOHHO-TEIEKOMMYHUKALUOHHOU ceTU «VIHTepHeT»,
npogeccmoHanbHbiX 6a3 AaHHbIX, UHPOPMALMOHHO-CNPABOYHbIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTkoe onucaHue PexumMm pocTtyna
Xnmun4yeckasa nHQopmaLMoHHas PecvDehbl OTKDLITORO
1 | ceTb "Hayka. Obpa3oBaHue. http://www.chem.msu.su/ yp P
" focTyna
TexHonorus
2 | Xumns. Obpa3zoBaTenbHbIN CanT http://hemi.wallst.ru/ Pecypcel oTkpeITOrO
focTyna
3 dnekTpoHHan bubnnoTteka no http://www.rushim.ru/books/books.htm PecypcCbl OTKpbLITOrO
XVMUUN N TEXHUKE focTyna
4 | POCCUNCKUIA XUMUYECKUIN nopTan http://www.chemport.ru/ Pecypilgci;KngblToro

8. OnucaHue MaTepuanbHO-TeXHU4ecKou 6a3bl, HeoOXoAMMON ANA OCYLLECTB/IEHUSA

obpa3soBaTesibHOro npouecca No AucuunaumHe (Mmoaynio)

JleKuMOHHbIe 3aHATUA

AyanTopun ONa NEeKUMOHHbLIX 3aHATUN YKOMMNNEKTOBaHbl Mebenblo N TeEXHUYECKUMU CpeacTBamm
obyyeHuns, cayxawumm gns npenctaBneHns yyebHom uHdpopmauun 6onblwon ayautopun (Habopsl
[EeMOHCTPauMoHHOro obopynoBaHmMsa (MPOEKTOpP, 3KpaH, KOMMblOTep/HOYyTOYK), y4ebHo-HarnagHble nocobus,
TeMaTUYecKne UaCTpaumnm).

MpakTuyeckue 3aHATUA

Ayoutopun ONA NPakTUYECKUX 3aHATUN YKOMMJEKTOBaHbl Cneunann3npoBaHHON Mebenbio K
TEXHUYECKMMN CpeacTBaMu obyyeHns (MPOeKTop, dKpaH, KOMMbITEP/HOYTOYK).

JlabopaTopHble 3aHATUSA

JlabopaTopHble paboThkl NPOBOAATCS B CMELNaNN3NPOBaHHOV JabopaTopun «PuUsnyeckans XuMmusa»

(ayn. Ne57,

1.

L oo NOo VR WD

el el e e
Uk wNEO

59), ocHalweHHon nabopaTopHbIM 060pyAOBaHNEM, B YACSIE KOTOPOrO:
nabopaTopHble CTOsbI U TabypeTbl;
CTON 1 CTYN N4 npenofasaTens;
HeobxoanMbIN Habop CTEKNIAHHBIX N3MEPUTENbHBIX MHCTPYMEHTOB;
KOJIOPUMETPbI CTEKASHHbIE (4 WT);
MeLlasiKu MarHuTHble (4 WwT.);
TepmocTaT YHuBepcanbHbin UTU-4 - 3 WwT.;
caxapumeTp CY-4 - 2 wT,;
Tepmokamepa TK-1 - 1 wrT,;
komnbloTep R420 B komnnekTe ¢ kanopumeTtpom OCK - 1 wT.;
6aHs BogaHasa IW-4 - 1 wT.;
yneTpatepmocTaT U-10 - 1 WT,;
PEOXOpAHbI MOCT P-38 - 1 wT,;
TpAcKa yHuBepcanbHag WU-4 - 1 wiT;
BeCbl TOpcMoHHble WAGA TORSYNA-WT- go 500 mr - 1 wT,;
NOTEHLMOMETP MNOCTOSAHHOro Toka P-307 - 1 wr.
nT.A
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CamocToaTenbHasa paborta

MomelweHns ona camoCcToATeIbHON paboTbl OCHALLEHbl KOMMbIOTEPHON TEXHUKOW C BO3MOXHOCTbIO
NoOKNYeHNs K ceTun «IHTepHeT» 1 OOCTYMNOM K 3JIEKTPOHHOW MHOPMaLMOHHO-06pa3oBaTeNnbHON cpeae
CamI'TY:

- yuTanbHbi 3an HTB CamlTY (ayn. 200 kopnyc Ne 8; ayn. 125 kopnyc Ne 1; ayn. 41, 31, 34, 35
[naBHbIA Kopnyc 6ubnunoTtekw, aya. 83a, 414, 416, 0209 ACA CamI'TY; aya. 401 kopnyc Ne10);

- KOMMbOTEPHbIE Knacchl (aya. 208, 210 kopnyc Ne 8).

9. MeToaunyeckue MaTepuabl

MeToaunyeckme pekoMeHaaumm npu pabote Ha nekunm

[0 neKumnn CTYOEeHT OO0JKEH NPOCMOTPETh Y4eOHO-METOANYECKYIO U HAay4YHYO InTepaTypy No Teme
NEeKUUn C TeM, 4ToObl MMeTb NpeacTaBnaeHne o npobnemMax, KotTopble ByayT pa3bupaTbCcs B NeKLUN.

Mepen HavasnoM nekumu obyyvatowmmcs coobliaeTca TemMa nekuuu, naaH, Bonpockl, noanexatlime
PacCMOTPEHNIO, NOBOAATCA OCHOBHblE NTEPATYPHble NCTOYHUKK. Becb y4yebHbI MaTepuan, coobliaemsblin
npenojaBaTesieM, [0/KEH HE MPOCTO NPOCAyLWNBaTLCSA. OH A0/KEH OblTb aKTUBHO BOCMPUHAT, T.e. YC/bIWaH,
OCMbICJIEH, MOHST, 3apMKCMpPOBaH Ha ByMare v 3akpeneH B namsTu. MNpucTynas K cayLlaHnio HOBOro y4ebHoro
MaTepuana, noae3Ho MbICJIEHHO YCTAaHOBUTb €ro CBS3b C paHee U3y4yeHHbIM. Cneas 3a TEXHUKON YTeHUs
NeKUMN (aKLEHT Ha CyLLeCTBEHHOM, MOBbILLEHWE TOHA, U3MEHEHME PUTMa, Nay3a 1 T.n.), HeobxoamMmo Bcreq 3a
npenofaBaTesieM YMETb BblAENATb OCHOBHbIE KaTEropuK, 3aKOHbI U ONPEAENsiTb X CodepXXaHue, Npobnemsl,
npennosiaraTb UX BO3MOXHbIE PELUeHNs, AoKa3aTeNbCTBa U BbiBOAblI. OCYLLECTBASAS Takyl paboTy, MOXHO
3Ha4YuTenoHo obnerynTtb cebe NnoHMMaHue y4yebHOro MaTepmana, ero KOHCNEKTUPOBaHNE U AasibHenwee
n3yyeHue.

KoHcnekTupoBaHue nekuun nossonseT obpaboTaTb, CUCTEMATM3NPOBATbL W Jyylle COXPaHUTb
NoJyYeHHY MHDOPMaLNO C TeM, 4Tobbl B ByaylweM MOXHO Obls10 BOCCTAHOBUTb B MaMSATU OCHOBHbIE,
coaepxaTesbHble MOMEeHTbI. TUNnYHasa ownbka, coBepluaeMas 0byyatoLmnMcs, 40C0BHOE KOHCMEKTMPOBaHMeE
peyn npenogaBaTens. Kak npasnfio, Npu 3anucu «Cao0BO B C/IOBO» He OCTAeTCs BPeMeHU Ha 0bayMbiBaHUE,
aHann3 N cuHTe3 MHpopmauumn. OTbrpas Hy)KHY MH(OPMALUIO, FTNaBHbIe MbICW, NPO6AEMbI, peLleHns 1
BbIBOMbl, HEOOX0AMMO COKpaLlaTh TEKCT, CTPOUTb €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINO SIErKO B HEM
pa3obpaTbcs. XKenaTenbHO OCTaBUTb B paboynx KOHCMEKTaxX MoJsi, Ha KOTOPbIX MOXXHO ByaeT aenaTb MOMETKU
N3 PEKOMEHIOBAHHOW NMTepaTypbl, LOMOJHSAOWMNE MaTepuan MNPOCAYLWaHHOW NeKuun, a Takxe
nogyepkmBatome ocobyto BaXKHOCTb T€X UMM WHbIX TEOPETUYECKUX NoJIoXKeHUA. C OKOHYaHUEM NeKLuK
paboTa Hag KOHCMEKTOM He MOXET CYMTaTbCA 3aBepLIeHHON. HYyXXHO elle BOCCTaHOBUTb OTAE/IbHblE MECTa,
NPOBEPUTb, BCE SN MOHSATHO, YTOYHUTb YTO-TO Ha KOHCYAbTaLMM U T.M. C T€M, YTOObl KOHCNEKT MOr ObIThb
NCNONb30BaH B MPOLLECCEe NOArOTOBKU K MPAaKTUYECKUM 3aHATUAM, 3a4eTy, 3k3aMmeHy. KOHCNeKT nekuun -
He3aMeHUMbI y4eOHbIN JOKYMEHT, He0BX0AUMBIN A8 CaMOCTOATESIbHON paboThl.

MeToanyeckue pekoMeHaauunn rpum rnmoaroToBKeE pa60Te Ha MNPaKTN4YECKOM
3aHATUN

MpakTuyeckme 3aHATUS N0 AUCLUMNINHE NPOBOAATCS B LENax BblpabOTKU MPaKTUYECKMX YMEHWUIA 1
NprobpeTeHNs HaBbIKOB B PELLIEHUN NPOGECCUOHANbHBIX 3aay.
PekomMeHAyeTcs cneayioLlas cXxema NoAroTOBKU K NPaKTUYeCKOMY 3aHATHIO:
1. 03HaKOMJieHWe C MJAHOM MPaKTUYECKOro 3aHATWS, KOTOPbLIA OTpaXkaeT CoAep)XaHue
NpPeasoXeHHOW TeMbI;
2. npopaboTKa KOHCMEeKTa NeKuuu;
3. YTeHne peKOMeHA0BaHHON MTepaTypbl;
4. NoAroTOBKA OTBETOB Ha BOMPOCHI NJlaHa NPaKTUYECKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbIX 3afaHWiA, 3a4a4 1 ap.

MoaroToBka obyvatoLerocs K MpakTMYeCKOMY 3aHATUIO MPOM3BOAUTCA MO BOMpocaM, pa3paboTaHHbIM
ONS Ka)KAOW TeMbl NMPakKTUYEeCKUX 3aHATUN 1 (Mnn) nekumin. B npouecce NoAroTOBKM K MPakKTUYECKUM
3aHATNAM, Heobxooumo obpaTnTb ocoboe BHMMaHME Ha CaMOCTOATENIbHOE M3y4YeHWNe pPeKOMeHL0BaHHOM
MTepaTypbl.
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PaboTa CTyAEeHTOB BO BPEMS NMPAKTUYECKOro 3aHATWS OCYLLECTBASETCS Ha OCHOBE 3afaHui, KOTopble
BblAATCS 0byyatoWMMcs B Havase Uiy BO BpeMs 3aHATUS. Ha MpakTUYeCKnX 3aHATUSAX NMPUBETCTBYETCS
aKTMBHOE y4acTue B 06CY)KAEHUN KOHKPETHbIX CUTyauuid, cnocobHOCTb Ha OCHOBE MOJIYYEHHbIX 3HAHWUNA
HaxoauTb Hawbonee 3hpeKTMBHbIE peleHns NMoCTaBAEHHbIX NpobneM, ymMeTb HaxoAUTb MOJe3HblIi
NOMONHUTENbHBLIA MaTepuan no TemaTuke 3aHATUA. Obyyalowmmca Heobxoammo obpallaTe BHUMaHME Ha
OCHOBHbIE MOHSATWSA, aNrOPUTMbI, ONPeAensTb NPAKTUYECKYI0 3HAYMMOCTb pacCMaTpMBaEMbIX BOMPOCoB. Ha
MPaKTUYECKUX 3aHATMAX 0byyatowmecs LO/KHbI YMETb BbINOJHWTL PacyeT Mo 3afaHHbIM NapaMeTpam uan
BblpaboTaTh onpeneneHHble pelweHns no obosHayeHHON npobneme. 3afaHna MoryT OblTb rpynnoBble u
VHAMBUAYaNbHbIE. B 3aBUCMMOCTM OT CI0XKHOCTW NpeAsiaraeMbiX 3afaHunii, uenei 3aHaTus, obLiei noaAroToBKM
obyyatoLmxcs npenoaaBaTeNlb MOXXET MOACKA3aTb 006yYaloWMUMCs aNropuT™ peLleHns nan nepeoe LencTeue,
NN yKasaTb obliee HanpaBfieHWe pacCyXAeHUA. MoNyYeHHble pe3ynbTaThl 06CYXXAALTCA C NO3ULNA X
afleKBAaTHOCTU UM 3(HEKTUBHOCTM B PaCCMOTPEHHON CMTYaLMN.

MeToaounyeckune pekoMeHgauunn rnpn pa60Te Ha na60paTopHOM 3aHATUNN

MpoBeneHne nabopatopHoi paboTbl AeNUTCA Ha [OBE YCJIOBHble 4aCTU: TEOPETUYECKYD U
NPaKTUYecKyio.

HeobXxoaANMbIMW CTPYKTYPHBLIMI 3N1EMEHTAMU 3aHATUA ABNAIOTCS NpoBeaeHWe nabopaTopHo paboThl,
NpoBEepPKa YCBOEHHOr0 MaTepuana, BKYaroLWwas 06cyKAeHne TeoOpeTUYECKMX OCHOB BbIMOHAEMOW PaboThl.

Mepen nabopaTopHon paboTon, Kak NpPaBMI0, MPOBOANTCA TEXHUKO-TEOPETUYECKNI UHCTPYKTaXK Mo
1CNonb30BaHMIO Heobxoaumoro obopyaoBaHus. MpenofaBaTeslb KOPPEKTMPYET AeATeNbHOCTb 0byyatoLlerocs
B npouecce BbiMosHeHUa paboTbl (Nnpyu HeobxoammocTun). MNocne 3aBepleHns nabopaTopHON paboThbl
NoABOAATCS UTOrW, 06CY)KOATCA pe3ynbTaThl LEATENbHOCTL.

Bo3MoXHbI crnenytowmne GopMbl opraHusaumm nabopaTopHbix paboT: ¢poHTanbHasA, rpynnoBas u
nHAMBMAyanbHada. Mpn GpoHTanbHON DOpPMe BLIMOJHAETCS OfHa M Ta e paboTa (Mpy 3TOM BO3MOXXHbI
pa3JinyHble BapuaHThbl 3agaHuin). Mpu rpynnosoit opme paboTa BbINONHSAETCS Fpynmnoi (komaHaon). Mpu
NHOMBUAYANbHON hopMe 06yYatoLLMMNCS BLIMOJHATCA UHANBUAYAbHbIE PaboThl.

Mo kakpon nabopaTopHol paboTe MMEKTCS MeTOAMYECKME YKa3aHWsA MO WX BbIMOJHEHULO,
BKJlOYaloWme Heobxoammbll TeopeTUYeCcKMin 1 MpaKTUYeCKUn MaTepuan, copepxawue 3NeMeHTbl U
nocnefoBaTesbHY0 UHCTPYKLNIO MO NpoBeAeHnto BbibpaHHO paboThl, MHAMBUAYAbHbIE BapUaHTbI 3alaHuiA,
TpeboBaHMs 1 hOpMy OTHETHOCTM MO faHHOW paboTe.

MeTooun4yeckme pekoMeHgaLumm no BbINOJIHEHNIO caMoCToATeIbHOM pa60TbI

OpraHusaumnsa caMmocToAaTeNbHOW paboTbl 06y4YaLWMXCS OPUEHTUPYETCSH Ha aKTUBHbIE METOQb
oBnafeHns 3HaHWAMWU, pPa3BUTUE TBOPYECKMX CMOCOOBHOCTeN, Mmepexoh OT MNOTOYHOro K
NHOVBUOYANN3NPOBAHHOMY 06YYEHNIO C y4eTOM NOTPebHOCTEN 1 BO3MOXXHOCTE 0by4atoLLerocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4yebHbiMKU NocobusMM, Hay4yHOM, CNPaBOYHOM ANTEepaTypon,
MaTepuanaMmn Nepuoanyeckux n3gaHnin n HTepHeTa aBnaseTca Hanbonee ahheKTUBHLIM METOLOM MOJTyHEHNS
[OMOJSIHUTENbHbIX 3HAHWUA, NO3BONAET 3HAYUTENIbHO aKTUBM3NPOBATHL MPOLIECC OBAAAEHUS UHGOPMaLNen,
crnocobcTeyeT 6onee rnybokoMy yCBOEHUIO M3Yy4aeMOro Matepumana. Bce HoBble MOHATMA MO N3y4YaeMon Teme
HeobXx0AMMO Bbly4UTb HaU3yCTb N BHECTW B M10CCAPUA, KOTOPLIV Llenecoobpa3Ho BeCTU C CaMOro Ha4vana
N3y4yeHuns Kypca.

CamocTosATensHas paboTta peanmsyeTcs:

® HernocpeacTBEHHO B MpoLecce ayAUTOPHbIX 3aHATUN;

® Ha NeKUUsX, NPaKTUYECKUX 3aHATUSAX;

® B KOHTaKTe C npenofaBaTesieM BHE paMOK pacnuncaHus;

® Ha KOHCYJibTaumax no y4yebHbIM BOMpocaM, B X04€e TBOPYECKMX KOHTAKTOB, MPU NUKBMAALNN
3a[10/DKEHHOCTEN, NPW BbIMOJHEHUN UHANBUAYANbHbLIX 3a4aHUA W T.4.;

e B 6ubNMoTeKe, OoMa, Ha Kadenpe npu BbIMOAHEHUN 0ByYaOWMMCS YHeOHbIX U NPaKTUYECKMX
3ajay.

O HEeKTUBHBLIM CPeACTBOM OCYLLECTBAEHMS 06y4YaloWMMCs CaMOCTOATeNbHON paboThl ABASETCS
3/1eKTPOHHaA MHGOpMaLMoHHo-0bpa3oBaTebHAs cpefla YHMBepCUTETa, KOTopas obecnevymBaeT JOCTYN K
y4yebHbIM nnaHaMm, paboynm nporpammamM OUCUUNAWMH (MOAYNEeR), NPaKTUK, K U3LaHUAM 3NEKTPOHHbIX
B61BNNOTEYHBIX CUCTEM,
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10. ®oHA OLLEHOYHbIX CPEeACTB NO AUCUUNAKMHE (Moaynio)

®DoHA OLLEHOYHbIX CPeLCTB NpecTaBssieH B npunoxeHun Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
61.0.03.02 «®u3myeckasa XumMns»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.0.03.02 «®Pusnyeckas Xummua»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)
KBanudukauums

dopMa obyueHus

Fop Hayana NOAroTOBKM

NHcTuTyT / hakynbTeT
Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)
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18.03.01 Xummn4yeckass TexHO0rns

Fa3onepepaboTka 1 BOLOPOAHbLIE TEXHOIOM N

Bbakanasp

OyHas

2022

VIHXXeHepHO-TeXHONOrMYeCKnin hakysibTeT
(NTO®)

kKadhenpa "la3onepepaboTka, BOAOPOAHbLIE U
creymnasnbHble TeXHONornm"

Kahegpa "AHannTuryeckas n usnyeckas
xmmng"

288/8

3a4eT, dK3aMeH




MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaTbl 06y4yeHus

HaumeHoBaHue
KaTeropumn Kop mn Koo n HamMmeHoBaHue (3HaTb, yMeTb, BnapgeThb,
(Fpynnbi) HauMeHoBaHue MHOMKaTOpPa AOCTUIXKEHUA COOTHEeCEeHHbIe C
Py - KOMNeTeHU U KOMMNeTeHUuu MHOMKATOPaMM OOCTUIXKEHUA
KOMMNEeTeHLUUun
KOMMNeTeHL M U)
O6uenpoteccnoHanbHble KOMMETEHL N
OMNK-1 CnocobeH
n3yyaTh,
aHaN3npoBaTh,
NCNoJ/b30BaTb
MeXaHW3Mb
NAMAYECKUX BnapeTb npunemamu
N NMPOrHO3MPOBaHUSA
peakuui,
NPOUCXOOALLNX B OMK-1.11 BnapeeT HaBblKamMu HamnpaBIeHws 1 ryoukbl
TEXHONOMNYECKMNX mn OBeﬁeHMH'TMHOBHX(bMBMKO (PU3MKO- XMMUHECKNX
P o NnpoLeccoB, yCJI0BUN
npoueccax un XUMUNYECKNX NCCNEeN0BaHNN 1 9
YyCTONYNBOCTU has,
EcTtecTBeHHO- OKpY>KaloLLEeM HaBblKaMy peLleHns TUMOBbIX
Hay4Has MUpe, OCHOBbIBasACh | 3agay B 061aCTu XUMUYECKON YCTaHOBNIEHNA 1 CMELLEHUE
y Pe, A (ha30BbIX N XUMUYECKMX
noAroToBKa Ha 3HaHUSAX O TepMOAMHaAMUKK, Pa30BbIX

CTPOEHUN
BeLLleCTBa, Npupoae
XVMUYECKOW CBS3N
N CBOMNCTBaX
pa3IMYyHbIX K1accoB
XUMUNYECKNX
3JIEMEHTOB,
coeauHeHnn,
BELLECTB U
MaTepuanos

PaBHOBECUIA N ha30BbIX
MepexofioB, SNEKTPOXUMUN,
XUMUYECKON KNHETUKN
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paBHOBECUIA, BbIYUCIEHNA
KOHCTaHTbl CKOPOCTU U
3HepPrun akTUBaLmm
XUMNYECKON peakumnu,
onpeneneHns nopsaka
peakuun

BnapeTb npunemamu
bU3nN4ecKnx n3MepeHun,
KOPPEKTHON OLLEHKM
pe3ynbTaToB (PU3NKO-
XMMMNYECKOro 3KCNepuMeHTa

YMeTb pelaTtb TUMnoBble
3a4a4u, B KOTOPbIX HY>KHO
NPOrHO3MpPOBaTh
HanpasfeHue, rnybuHy
(PU3UKO-XUMUYECKMX
npoLLeccoBs, onpeaensaTb
HarnpaBsJieHNe CMeLleHns
paBHOBECUS, yCTaHaBANBaTb
yCTOMYMBOCTb B AAHHbIX
ycnosusx as nam
MaTeMaTu4YecKmne MoLesnu
MPOCTbIX XUMUYECKUX peakLni




OrlMK-1.3 3HaeT 0CHOBHbIE
3aKOHbl N COOTHOLLUEHNS
husnyeckon xmMmmnm
(XumMmnyeckom TepMoanNHaMUNKHK,
3NEKTPOXUMUMN, XUMUYECKOW
KWHETUKW, OCHOBbI (Pa30BbIX
paBHOBECUI 1 MEPEXOAOB),
crnocobbl NX NPUMeHeHNs ans
PELLEHNS TEOPETUYECKNX U
npyKNagHbIX 3a4ay, posb
hursn4eckon XmMmn Kak
TeopeTn4eckoro pyHoameHTa
COBPEMEHHON XUMUK 1
NpoLEecCcoB XMMUYECKOW
TexHo0rnn

3HaTb OCHOBbI XMUYECKOW
TepMoANHaAMUKNK, anBOBbIX
paBHOBeCI/II7I n nepexonos,
XUMMNYECKON KUHETUKMN,
INIEKTPOXUMKNN

3HaTb CNoCcobbl MPUMEHEHNSA
3aKOHOB XMMMNYeCKoW
TepMOANHAMUKIK, MOCTYNaTOB
XUMNYECKON KNHETUKM, 0BLLIMX
3aKOHOMEPHOCTEWN,
hopmMynnpyemMble B paMKax
Teopum Ha3oBoro u
XUMNYECKOro paBHOBECUSA ANs
pelleHns TeoOpeTUYeCKnX n
npuKIagHbIX 3adad

OMNK-1.7 YmeeT
NPOrHO3MpPOBaTb BAUAHMUE
pa3nnyHbIX PaKTOPOB Ha
XMUYecKoe paBHOBeCKE, Ha
(ha3oBoe paBHOBeCKe, Ha
paBHOBeCKe B pacTBOpax
9NEKTPOJINTOB, Ha MNOTEHLMAN
anekTpomos u 3C
raJibBaHN4EeCKNX 3N1EMEHTOB,
Ha HanpaBsieHne N CKOPOCTb
XUMUYECKUX peakLmi;
COCTaBAATb KUHETNYECKNE
YPaBHEHUS 0J19 KUHETUYECKM
NPOCTbIX peakLui,
KnaccuguumpoBaTb
9NEKTPOLbI U
3/1IEeKTPOXUMUYECKME Lienu,
NnoJib30BaTbCS CAPaBOYHON
IMTepaTypon no usnyeckom
XUMnn

35

YMeTb aHaM3npoBaThb U
KJlaccuuumpoBaTb (CUCTEMB,
pr3nKo-xnummyeckme
npouecchl, guarpamMmmel
COCTOSIHUSA, 3JIEKTPOLHI,
XUMMYECKMe peakumnm),
COCTaBNATb
INEKTPOXUMUYECKME Lenn

YMeTb NoNb30BaTbCS
CMpPaBOYHON NMTEpaTypon no
hmsnyeckom xmmmm

YMeTb NporHo3npoBaThb
BJIMSAHME Pa3INyHbIX (haKTOpPOB
Ha XMMUYEeCKoe paBHOBeCHE,
Ha (ha30BOe paBHOBECME, Ha
paBHOBECKE B pacTBOpax
3/1EKTPOSIMTOB, Ha NOTEHLManN
anekTporos n 3AC
rasibBaHNYe€CKNUX 3J1IEMEHTOB,
Ha HanpaBJIEHME N CKOPOCTb
XUMUYECKNX peakLnia




MpoeccnoHansHas
MeToL0JI0r Ut

ONK-2 CnocobeH
1NCMONb30BaTh
MaTeMaTnyeckue,
husnyeckue,
(pun3mko-
XUMUnyeckue,
XUMUnyeckune
MeToAbl A5
pelleHns 3anay
npogeccrnoHaabHoM
LeATeNnbHOCTH

OlK-2.10 YMeeT ncnonb3osatb
3aKOHbI (PU3NYECKON XUMUN,
TepMognHaMmyeckune
CrpaBoYHble OaHHbIE U1
pe3ynbTaTbl GU3NKO-
XUMNYECKOro 3KCNepumeHTa
ONns onpefeneHns
HanpaBJIEHNA XUMUYECKUNX
peakuuin, faa BelYUCIEHNUS
paBHOBECHOI 0 BbIX0A4a
NPOAYKTOB, 4J19 onpeaeneHuns
TennoBbIX 3PHEKTOB peakLuii;
ONs onpefesieHns coctaBa
COCYyLLeCTBYOLWNX (ha3 B
LBYXKOMMOHEHTHbIX CUCTEMAX,
A5 HAXOXKAEHMNSA BaXXHENLLMNX
3JIEKTPOXUMUYECKUX BEJINYUH
(@aKTMBHOCTW, NOHHOW CUJIbI,
CTErNeHN N KOHCTaHThI
Anccoumaumm 31eKTposIMTOoB,
3JIEKTPOLHbIX MOTEHLMAJIOB,
30C rasbBaHU4eCKNX
3JIEMEHTOB U Ap.), Ans
onpeneneHns KOHCTaHT
CKOPOCTEN XMMMNYECKNX
peakuuin passinyHbiX MOPSOKOB
N 3HEPIrMM aKTMBaLMUM 1
NCNOJIb30BaTb MOMYyYeHHble
pe3ynbTaTbl 405 PeLleHuns
3a4a4 NnpogeccrmoHanbHom
LesaTenbHoCTH

3HaTb METOAbI
TEOPETMYECKOro U
3KCNeprMMEHTaNbHOro
nccnenoBaHns GU3NYecKon
XUMUK

YMeTb CTPOUTL rpadumkuy,
AvarpamMmMbl, aHaM3npoBaThb U
cMcTemMaTu3npoBaTh
TepMoAnHaMnyeckne
CMpaBoYHble faHHble 1
pe3ynbTaTbl PU3NKO-
XUMMNYECKOro 3KCnepnumMeHTa
LJ19 onpefeneHns
HanpaBJIeHNA XUMUYECKUX
peakuun, ons BblYUCIIEHNA
paBHOBECHOI0 BbIXO4a
NPOAYKTOB, A5 onpefesieHuns
TennoBbIX 3NHEKTOB peakLuii;
L9 onpefeneHns cocTasa
COCyLLeCTBYOLWMX a3 B
LBYXKOMMOHEHTHbIX CUCTEMAX,
L1191 HAXOXAEHNS BaXKHENLLNX
3NEeKTPOXUMUYECKMX BEINYNH
(aKTMBHOCTW, MOHHOW CWJIbI,
CTEeMNeHn N KOHCTaHTHI
anccoumaunm 3N1eKTpoJINTOB,
3/1eKTPOLHbIX MOTEHLMANO0B,
S[C rasibBaHUYeCKnx
3JIEMEHTOB U Ap.), ANS
onpeneneHna KOHCTaHT
CKOPOCTEN XMMMNYECKNX
peakLmMin pa3anyHbIX NOPSAKOB
N SHEPrum aKkTnBaumm
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MaTpuua cooTBeTCTBHS OLIEHOYHBIX CPe/ICTB 3aINIAHHPOBAHHBIM pe3y/1bTaTaM 00y4eHUst

Kon u nngukarop
JIOCTHIKEHUS
KOMITIETEHIIUN

OueHOYHbIe cpeacTBa

Tekyluii KOHTPOJIb YCIIEBAEMOCTHU

IIpomexyTounast
aTTeCcTays
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Pasnen 5

Pasnensr 1-5

3ajganne Nel

saganue Ne2

3aganne Ne3

BrinosiHeHue

M OTYCTEI 110
na6_naBGoram

3amanne Ned

BbriniosiHeHUE

M OTYCTEI 110
na naboram

3ajanne Neb

BrinonHeHue

M OTYETEHI IO
na6_naBGoram

3aganue Neb

BrinosineHue

M OTYECTEI 110
na6_naBGoram

3ajanne Ne7

3ananue N8

BrinonHeHue

M OTYETHI 11O
na6_naboram

Bompocs! x
3a4eTy u
IK3aMEHY

DK3. OmeT

OIIK-1.3
3HaAeT OCHOBBI
XUMHYECKOU
TEPMOTUHAMHUKH,
(ha30BBIX paBHOBECHUI
1 MEPEXO0JIOB,
XUMHYCCKOU
KHHETHKH,
JIEKTPOXUMHH.

+ | Konrponsnoe

+ | Konrponsnoe

+ | Konrponsnoe

+

+ | KonrponsHoe

+

+ | Konrposbsnoe

+

+ | Konrposbsnoe

+

+ | KonrponsHoe

+ | KonrposbsHoe

+

+

OIIK-1.3
3HaeT crocoobl
MPUMCHEHHS 3aKOHOB
XUMHYECKOH
TEPMOINHAMHUKH,
MOCTYJIATOB
XAMHYCCKOU
KHHETHKHU, OOIIHX
3aKOHOMEPHOCTEHH,
¢dbopmympyemble B
paMKax Teopuu
(hazoBoro u
XUMHYECKOTO
paBHOBECHSI TSI
perreHus
TEOPETUIECKHUX U
MPUKIIATHBIX 33134,

OIIK-1.7
Ymeer
QHAIN3UPOBATh U
KInaccH(pHIUPOBATh
(cucTeMsl, pU3HKO-
XUMHYECKHE
HPOLIECCHI,
JIarpamMMel
COCTOSIHUS,
INEKTPOJIB,
XUMHUYECKHE
peakuum),
COCTaBJISITh
AIEKTPOXHUMHYECKUE
LCTH.

OIIK-1.7
Ymerb
IIPOTHO3UPOBATH
BJIMSIHUE PA3JIMYHBIX
(hakTopoB Ha
XUMHYECKOe
paBHOBecue, Ha
(bazoBoe paBHOBECHE,
Ha PaBHOBECHE B
pacTBopax
3NEKTPOJIUTOB, HA
MOTEHIIMAI
anexTpooB u DJ1C
TaJIbBAaHUIECKHUX
SJIEMEHTOB, Ha
HaIpaBJICHUE 1




CKOPOCTh
XUMHYECKUX
peaxiuii.

OIIK-1.7
YMeer nosb30BaThCs
CIIPABOYHOMN
JIUTEpaTypoil 1o
(hu3HUeCKOl XUMHUH.

OIlK-1.11
Ywmeer pematb
TUTIOBBIC 3a/1a4H, B
KOTOPBIX HY)KHO
HPOTHO3HPOBATH
HarpaBJICHNUE,
riryouHy Gu3mKo-
XUMUYECKUX
MIPOIIECCOB,
OTIpeNeNATh
HarnpaBJICHUE
CMEILCHUS
paBHOBeECHs,
yCTaHaBIIHBATh
YCTOWYHBOCTH B
JTAaHHBIX YCIIOBHUSAX
(a3
MaTeMaTH4ecKue
MOJIEITH MTPOCTHIX
XUMHYECKHX
peakiuii.

OIlK-1.11
Bnaneer mnpuemamu
(huzmgecKux
U3MEpEeHuH,
KOPPEKTHOH OLEHKH
Pe3yabTaToB (HU3HUKO-
XUMHYECKOTO
JKCIIEpUMEHTA.

OIlK-1.11
Brnageer npuemamu
MPOTHO3UPOBAHUS
HaIpaBJICHUS U
rTyOUHBI PU3HKO-
XUMHUYCCKUX
IIPOLIECCOB, YCIOBHI
ycroituuBocTH (a3,
YCTAHOBJIEHUS U
cMereHns (pa3zoBbIX
U XUMHYIECKIX
paBHOBecCHUH,
BBIYHCIICHUS
KOHCTAHTBI CKOPOCTH
¥ DHEPTUH
AKTUBALIUU
XMMHUYECKON
peaxiuu,
OTIpe/IeNICHUS
MOPSIKA PEAKIHH.

OIIK-2.10
3HaeT MEeTO/Ibl
TEOPETHIECKOTO H
IKCIIEPUMEHTATIEHOTO
HCCIIeIOBAHUS
(hu3nIecKOr XUMHUH.

OIIK-2.10
VYmeer cTpouts
rpaduky,
JMarpaMMmel,
AQHAJIM3UPOBATD U
CHCTEeMaTH3HPOBATh
TEPMOJMHAMUYECKHE




CIPaBOYHBIC TaHHbBIC
U pe3yIbTaThl
(buzuko-
XUMUYECKOTO
JKCIEPUMEHTA IS
OTIpEICIICHUS
HarpaBJICHUS
XUMUYECKUX
peaKIuii, 1Ist
BBIYHCIICHUS
PaBHOBECHOTO
BBIXO/1a TIPOYKTOB,
JUTSL OTIpeIeIICHUST
TEIIOBBIX (P PEKTOB
peaxumii; 1uis
OTIpEICIICHUS
cocTaBa
COCYIIECTBYIOMINX
ha3 B
JIByXKOMIIOHEHTHBIX
cucTeMax, st
HAXOKJICHHS
BaKHEUIITUX
3MEKTPOXUMHUICCKUX
BEJINYNH
(aKTUBHOCTH,
HOHHOM CHUIBI,
CTCTICHH U
KOHCTaHTBI
JIUCCOLIHAIINHI
3JICKTPOJIUTOB,
3IEKTPOIHBIX
noteHImanos, DJC
TaJTbBAHUYECKUX
AIIEMEHTOB | 1p.),
IUTSL OTIPEIICTICHUS
KOHCTAaHT CKOPOCTEH
XUMHYECKUX
peaxkuui pa3IuyHbIX
MOPSIIKOB U SHEPTHU
AKTUBAIHMU.




1.TunoBble KOHTPOJILHBIE 3aJaHUS 110 TeMe (BBIMOIHSIIOTCS TUCbMEHHO).

1.1. BuyTpeHHss >Heprus, TeIUIOTa, padoTa, SHTAJIBIUS CUCTEMBbI. 1EIIOEMKOCTb
BelecTB. YpaBHenne MenaeneeBa-Knanelipona. Ypasuenue Ban-nep-Baanbca. IlepBbiit 3akoH
TEPMOJIMHAMUKH.

KOHTPOJIBHOE 3AJAHUME Nel
Bapuant 1/1

1. Tenﬂome U3omepmHozo npoyecca 6 Mae(l]leOM case coomeemcmeyem ypasHerue
1) Q = nCy (T, — T1); 2) Q = nRTIn=; 3) Q = nCp(T; — T1); 4) Q = nRTIn:*.
2 2

2. Tennoemkxocmu Henuneuno2o mpexamomHozco caza npu  NnocCnoAHHOM obveme

coomseemcmayem hopmyna
1) Gy =2R; 2) G, =2R;3) Cy = 3R; 4) Gy = Cp + R.

3. Ilpu 350°C u oasnenuu 1,013-10° n-m 6 cocyde Haxooumcs 25 2 KUciopood.

Onpedenume KoIU4eCmM80 mMeniomol, COBEPULEHHYIO pAOOMY, USMEHEeHUe 8HYMPEHHel dHepeUU U

SHMALNUL NPU UB0XOPHOM Yeeludenuu oasnenus kuciopooa om 1,013-10° 0o 5,065.10° o,

1.2. 3aBUCHMMOCTb SHTPONHUU OT TEMIIEPATypbl, JaBieHUs U oObema. Pacuer mM3MeHeHuUs
SHTPOIIMM B PA3JIMYHBIX MPOLECCAX, CBA3AHHBIX C M3MEHEHHMEM COCTOSHMS HJCAIbHOIO rasa.
M3meHeHue 3HTpONUU B IPOLECCE CMELIECHUsS WICAIbHBIX ra3oB. M3MeHeHue SHTpONUHU IpU
¢dazoBbIx nepexogax. Pacuer uM3MEHEHHUs SHTPONUU XUMUYECKOW pPEaKIMU MPU Pa3IuUHbIX
TEeMIIepaTypax.

KOHTPOJIBHOE 3AJJAHUME Ne2
Bapuant 2/1

1.B 06yx coobwarwwuxca cocyoax, paz0eieHHblX nepe2opooKou Haxoosmcs 1 monb
azoma u 2 moav Kuciopooa. Ilepecopooxy eviHumarom, easzvl cmewusaromes. Paccuumaiime
usmeneHnue SHmMponuu AS e, €CIU UCXOOHbIe meMnepamypbl U 0aslieHus 00OUHAKOBbI, A 00beMbl
pasauunvle: Nng =1 1, Vo, =2 1. Koneunoe oasnenue cmecu pagHo ucXxoOHOMy 0ABIeHUIO 2A308.

2. Onpedenume uzmeneHue SHmMponuu npu npespaweHuu I moav beusona 6 nap npu
usmenenuu memnepamypst om 25 oo 100 °C u dasnenuu 1,013 10° w/m?, ecau memnepamypa
xunenus 80,2°C, CKpblmas yoeibHass menioma e2o napoobpazosanus paeua 393,3 /e,

1 -l
MONbHASL MENIOeMKOCMb HCUOKo2o benzona -136,1/[xc monv™ K, MonvbHas menioemkocms
napos benzona C, = -33,90 + 471,87 10°T I mons KL

1.4. 3akon Kupxroda. Xapakrepuctuueckue GYHKIHH U TEPMOAMHAMHUYECKUE
noreHuansl. Pacder W3MEHEHHMs SHTPONMM XMMHUYECKOM peakuu MpH  Pa3IUdHBIX
temneparypax. JHeprusi ['ub6ca. Dueprust ['enmpmronbua. YpaBuenue ['nb6ca-I'enpmromnbiia.
YpaBHEeHHE U30TepMbI XUMHYECKOU peakiuu Bant-I'odda.



KOHTPOJIBHOE 3AJJAHUME Ne3
BapuanT 3/1

1. Monspnas »Heprus ['enmpmronbiia U MomsipHas sHeprus ['u60ca cBs3aHBl JOpYr C
JPYTOM COOTHOLIEHHEM
G

DF=G+pV; 0F=G-pV;3) F=G-p(3) ;9F=G6+p(5) .
o/ /1 n
2. PaccunTaiiTe cTaHAApTHYIO BHYTPEHHIOI SHEPTUI0 00pa30BaHUS JKHUIKOTO 3TUIIOBOTO
criupTa nipu 298 K, eciu cTanaapTHas SHTAIBINS ero 00pa3oBaHus paBHa -277,69 /> MoJb 1
3. Paccunraiite crannaptueie sHeprun [ n66ca u 'enpmromnbia, AG® u AF° pu 200°C
st xumudeckoi peakmuu  2Al o +3FeOy=3Fe () +Al:03(). TemmoeMKocTH BELIECTB MOXKHO
CUYUTATh MOCTOSIHHBIMU. BO3MOXHa i1 peakiiusi?
4. XuMu4eckasi peakilysi ¢ yuacTUEM ra3000pa3HbIX pearcHTOB
250, + 0, & 2503 Oyner mpoTekaTh CaMOMPOU3BOJIBHO C YMEHBIIEHUEM KOJIUYECTBA
MCXOJHBIX BEIIECTB U YBETUYEHHUEM KOJIMYECTBA MPOAYKTa, €CIIM MPH 3aJaHHBIX MaplUaIbHBIX

JaBJICHHUAX BCIICCTB pl, 6y,7_'[eT BBIIIOJIHATBCA COOTHOIICHHUEC

_ 2
1)AG,; = RTInK, + RTIn <M) <0;
2

Pso, ) Do

2) AGyr

_ 2
—RTInK, + RTIn (M) <0;
2

Pso, ) Po

3) AG, s = —RTInK, + RTIn (o)) ) 0;

Pso,) Po,

_ 2
4) AGpr = —RTInK, + RTIn (M) = 0.
(ﬁsoz) Po,

1.4. CxopocTh XMMHMUYECKON pEaKIMH, MOJEKYISIPHOCTh, YaCTHBI M OOUIMI MOPSAIOK.
Koncranrta ckopoctu. Bpems mnomynpeBpamenus. KuHeTuka peakuui Lenoro mnopsaka.
Huddepenunanbiple U HHTETPAJbHBIE METO/ABI ONpEIENICHUs TMOps/Ka peakuuu. BrusHue
TEMIEPATYPBI HA CKOPOCTh XUMHUUYECKOM peaKLuu.

KOHTPOJIBHOE 3AJJAHUE Ne4
Bapmuant 4/1

1. OcHogHOU nocmynam XumMudeckol KUHemuKUu ymeepicoaen, 4mo ...

1) ckopocmo Xumuueckou peakyuu onpeoensiemcs UsMeHeHUeM YUCid peazupyrouux
MOIeKYl 8 eOuHuyy epemeHu 8 eoduHuye obvema, 2) CKOpPOCMb XUMUYECKOU peaxyuu
6o3pacmaem ¢ yeeluueHuem memnepamypvl, 3) CKOpOCMb XUMUYECKOU peaxyul,
cocmosiueri U3 psaoa Nocie008amenbHblX CMaouti, onpeoensiencs CKOpPOCMbl0 CaAMOU
meonennot cmaouu, 4)ckopocmv XumMuueckou peakyuu APONOPYUOHANbHA NPOU3EEOCHUIO
KOHYEeHMpayuii peazupyoujux 6eujecms, 6036e0eHHbIX 8 Cenetu, pagHovle NopsAOKY peakyuu
no eewecmay.

2. Ilopsioox npocmoii peaxkyuu, npomexarowell Co2iacHo YPAGHEeHUIO

A + 2B — C + D npu konyenmpayus euwjecmsa A MH020 pa3 6ovuiell KOHYeHmpayuu



sewecmea B paseH ...

1) eounuye; 2) osym, 3) mpem,4) monexyiaprocmu.

3. Bo ckonvko paz ckopocms peakyuu 6mopoeo nopsioka A+B—2D npu [A] = 0,1 mons
1t Menvie nauanvnoli ckopocmu, eciu HauansHble Konyenmpayuu eewecms A u B pasnvl 0,5 u
2,5 monb - 't

1) 0sa; 2) mpu; 3) uemoipe;4) nams, 5) wecme.

4. Ilepuoo nonypacnaoa paouoakxmueHo2o u3omonda 37¢s, Komopwlii nonai 8 ammocgepy
6 pesyrbmame Yepnobwiibckol asapuu, cocmasigem 29,7 cooa. Yepesz kaxoe 6pems
KOIUYeCmeo 2mo20 uzomona cocmasum menee 1% om ucxoono2o?

5. Peakyus emopoco nopsioka A + D— B + C nposodumcs 6 pacmeope ¢ HauyaIbHbIMU
konyeumpayusmu [A],=0.080 mons. atu [D],=0.070 Monba, Yepez 90 mun xonyenmpayus
sewecmsea D ymenvuunace oo 0.020 monw- 1t Paccuumaiime KOHCMAHMY CKOPOCMU U Nepuoo
noaynpegpawjenus éewjecmea D.

6. Ilpu u3yueHuu 20MOSEHHO-KAMAIUMUYECKO20 DPA3N0NCEHU NePEeKUCU B8000po0d

HOLYYeHbl Cledyioujue OaHHble:

t10°, ¢ 0 5,00 8,40 12,84 19,50 31,08 39,30

[H20y/, mons 1" 0,350 0,227 0,160 0,110 0,061 0,025 0,0114

Onpeoenume nopsi0oK peaxyuu u KOHCMAaHNmy CKOPOCMmi.
7. Jna peaxyuu CH3COOC;Hs + NaOH = CH3COONa + CyHsOH npu credyrowux

VCI08USAX.

Tl, K kl, Tz, K kg, T3, K t, MHUH Co,
11/(MOTTB*MUH) 71/(MOJIB*MUH) MOJIb/TT

282,6 2,307 318,1 21,65 343,2 15 0,95

onpeoenume no 3HAYEHUAM KOHCMAHMbL CKOPOCMU peakyuu npu 08yx memnepamypax:
1) anepeuto akmusayuu; 2) koncmaumy ckopocmu npu memnepamype 1s;
3) memnepamypHwiti Koaghuyuenm y ckopocmu peaxkyuu.

1.5. TlpaBuno ¢a3 I'mG6ca. Ypasuenus Knaysmyca-Knaneitpona. IlpaBmio peruara.

OrnpezenieHne COCTaBOB PaBHOBECHBIX (pa3.

KOHTPOJIBHOE 3AJTAHUE Ne5
Bapuant 5/1
1. @a3zoswiii cocmas cucmemvl npu memnepamype T1i: ...
Jlaume nazeanue memnepamype Tj.
Das3zoeviii cocmae cucmemvl npu memnepamype To: ...

nap

ulh




2. Ta3, Haxooawuu npu HA4AILHOM OAGIEHUU U memnepamype, COOMEEmMcmseyruel
mouke 3, oxnaxcoaemcs npu nocmosiHHom oasnenuu P3 0o memnepamypol T1. B amom npoyecce

OH nepexooum ...

T

3. [Inomnocmv meepooeo u Huokozo diceneza npu memnepamype niasnenus (1 5350C)
pasuvl 7,868 u 6,88 o/em®  coomeememeenno. Hsmenenue memnepamypvl NiAGNEHUs Npu
nosvlwenuu oagnenus na 1 n m™ pasHo 1,214 1 0" K m*u™ Onpedenume meniomy niaeieHus.
acenesa. Monapuas macca swceneza pagna 55,8 2/mono.

4. Vkaoccume cmulcn 6cex nonetl, a maxdice TUHULL U moyek Ha ouazpamme. Onpedenume

T
1

gazoswiii cocmas u maccel ¢az ona cnaasa, cooepacaweco 10% Ge npu memnepamype 500°C.
Macca ucxoonozo cnnasa 100 2.
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5. Vraocume cmoicn noneui (1, 1, 1), a maxoice nunuii u mouex na ouazpamme cocmag-

memnepamypa KUnernust cucmemal 600a — A30MHAsL KUCTIOMA. Onpedeﬂume gba306bn7 cocmas u

yucio cmenenel ceoboowl 0 movex A, B.
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1.6. 3aBUCHMMOCTH PACTBOPUMOCTH OT TEMIIEPATYPHI U AaBiieHus. [lapiuanbHbie MOJSIPHEIC
BenmuuuHbl. 3akoH Payns. Koucranta ['enpu. KomnmratuBHble CBOWMCTBA. YenbHas |
OKBHBAJICHTHAS TPOBOJAUMOCTH. AKTHBHOCTH W KOA(D(DHUIMEHTHI aKTHBHOCTH JJICKTPOJIUTA U
HMOHOB B PacTBOpE, CPETHUE HOHHBIC KOA(P(HUIIMEHTH aKTUBHOCTH.

KOHTPOJIBHOE 3AJJAHUE Ne6
Bapmuanr 6/1

1. Jina memnepamyp 3amep3anus pacmeopos snekmpoaumos (T1) u HedneKmpoiumos

(T2) 0OUHAKOBOU MONANLHOU KOHUEHMPAYUY 6bINOLHACHICS COOMHOUECHUE ...
1) T1=1>; 2)T1>T2; 3) T:<T>»; 4)T;|_ZT2.
2. KpMOCKonuleKue NOCMOAHHbBLE 3a6UciaAm om ...
1) npupoowr pacmeopennozo eewecmaa, 2) npupoovl pacmeopumens; 3) KOHYeHmpayuu

pacmeopenHozo eewjecmaa, 4) memnepamypul.

3. Jlna memnepamyp wxunenusi 10% pacmeopos caxaposvr (C12H2011), emoxosw

(CsH1206) u enuyepuna (CsHgO3) svinonnsemesn coomnowenue

1) Tkun. cax.>Tkun. emox.>Tkun. enuy.; 2) Tkun. cax.=Tkun. emok.=Tkun. enuy.; 3)

Txun. enuy.>Txkun. entok.>Tkun. cax.; 4) Tkun. enox.>Tkun. enuy.>Tkun. cax..

4. Omanon u memanon npu cmeuieHuu o6pasyrOm noumu uoeanvhvie pacmeopwvi. llpu

0 o«
20°C oasnenue napa smanona pasro 5,93 klla, a memanona 11,83 xlla. Paccuumatime
dasnenue napa pacmeopa, cocmoswezo uz 100 e smanona u 100 e memarnona, a maxdice cocmas

0
(6 MoLHBIX 00/15X) napa Hao smum pacmeopom npu 20 C.
5. Ucnonv3ya nepsoe npubnudscenue meopuu [lebas-Xwokkens, paccuumaiime cpeOHUll

uonmHblll KO3 Puyuerm axmuenocmu Y , cpeonio UOHHYIO aKMUEHOCMb a+ , akmusnocms A

-1
pacmeopa BaCly, monsnvras konyenmpayus komopozo pasna 0,01 monw-ke

1.7. DJIC ranpBanmveckoit nienu. YpapHenue Hepacra.
KOHTPOJIBHOE 3AJJAHUE Ne7
Bapuanr 7/1

1. Cozanacno cxeme 2anveanuueckozo snemenma Fe|Fe?t||Ni?*|Ni & npoyecce pabomul
neMeHma ...
1) na snexmpoode ocasxcoaemcs snceneso;

2) HuKeneswlll INEKMPOO AL AHOOOM,

3) Hukenv oxkucsemcsi;

4) 21eKmpoHbL OBUNCYMCSL OM HCENEZHO20 INeKMPOOA K HUKENEBOMY

2. Cocmasbme ypaeneHue peakyuu, npomexKalowelu 6 2alb8aHU4ecKkoM IdleMeHme
Mgl Mg 2* || Fe 2+| Fe npu 25 °C. Buiuuciume 3/IC anemenma, eciu MosAIbHbIE KOHYEHMPAYUU
pacmeopos Xaopuoos masuus u cenesa coomeemcmeenno pasuvl 0,2 u 0,005 MO KE
cpeonue uoHHvle Ko3ppuyuenmol axmusnocmu cocmasasarom 0,489 u 0,800.



1.8. Koncrantsl paBaoBecus Kp, K¢, Kx. KoHcranTa paBHOBecHs u cTaHmapTHas SHEPrust
I'u60ca peaknuu. YpaBHeHHE H300apbl (M30XOPHI) XMMHYECKOW peakmuu. TepMoaumHaMuKa
rajlbBAaHMYECKOTO JIEMEHTA.

KOHTPOJIBHOE 3AJIAHUE IJIAA CAMOCTOSITEJIBHOM PABOTHI Ne8
BapuanT 8/1

1. Koncmanma pasnosecus ons peaxyuu Cly + SO, : SO,Cl 2 npu 102 ° C pasna

Ke =13,35. Kakxosea 6yoem ronyenmpayus SO,Cl , npu paenosecuu, eciu ucxoouvie
konyenmpayuu SO, u Cly umerom cneoyrowue snavenus: [SOz]=[ Cly/= 2 monwv/n.

2. 3asucumocms xoncmanmol pasnogecus peaxkyuu 2C3Hg(e) = CoHa(e) + CsHg(2) om
memnepamypol mexcoy 300 K u 600 K onucvieaemca ypasnenuem In K = —1.04 —1088 T+
1.51-10° T 2. Paccuumaiime Ar G°, Ar H° u Ar §° npu 400 K.

3. Cocmasvbme cxemy 2anb8aHU4ecKo20 21eMeHmd, npu pabome KoOmopozo 00pamumo
npomekaem peakyusi 2AQg(m) + HQzlo(m) = 2Hg (orc) + 2Agl(m). Aensemcs au cocmasnennas
8aMU Yenb NpaASUNbHO pPA3OMKHYMOU yenvio 6e3 neperoca? Cocmasbme ypagHeHUus
9NeKMPOOHLIX npoyeccos. Paccuumaiime 3HMAnbnuio, SHMPONUI0 U KOHCMAHMY DABHOBECUs
amoti peakyuu, ecau 3/[C anemenma pasna 0,112 B npu 298K u 0,116B npu 303K.

2. BoinoJiHeHUe J1a00pPaTOPHBIX PadOT U OTYET M0 HUM.

2.1. Boinonnenue 1abopamopuwix pabom

JIaGopatopHble pa0bOThl BBIIOJHIIOTCA HEOOJBUIMMH TpYINIaMH  CTyIeHTOB (2-3
YeJI0BEKa) B COOTBETCTBUU C METOJMYECKUMH YKAa3aHUSMHU U 33JJaHUSIMHU, B KOTOPBIX YKa3aHBI
3a7]auu SKCIIEPUMEHTAIBHBIX MCCIIEIOBAaHUIA IO TeMaM JabopaTopHbIX padoT. DopmMupoBaHHe
TaKUX TPYII OCYIIECTBIISCTCS C YY4ETOM MOXKEIAHWH CTYISHTOB Ha IEPBOM JIaOOPaTOPHOM
3aHsATHH. B nanpHeieM kaxmaas rpyma CTYACHTOB BBIOJIHSIET JabopaTOpHbIE paboTHI, CIEys
no coOCTBeHHOMY Mapmpyty. JlaGopaTopHble 3agaHWs COCTaBJICHBI BapHAaTUBHO. BEIOOp
KOHKPETHBIX 33JaHUN /s BBINOJHEHUS MPOBOJIUTCS mpenojaBareneM. [Ipumep TumoBoro
nabopaTopHOro 3amaHus s paboTel Ha TeMy «KoyuMraTuBHblE CBOMCTBa pa3z0aBlIeHHBIX
pacTBOPOBY MO pazneny «PacTBOpb» MPUBEIECH HUXKE.

PaccuuTath MoJieKysipHYyI0 Maccy BeriecTBa Ne 11 1o OnbITHBIM IaHHBIM.

Ornpenenurs:

1. TemnepaTypy 3aMep3aHUsT YUCTOTO PACTBOPUTETIS, B3SIB 25 MIT BOJIBI.

2. Temmnepatypy 3aMep3aHus pacTBOpa, B3siB HaBeCKy uccienyemoro Bemiecrsa 0,3-0,4 r.
KpHoCKOmuyeckas OCTOsIHHAs Bobl paBHa 1.86 K kr mois ™.

2.2. Omuem no 1a60pamopHuiM pabomam no memam coCmoum u3 08yx 4acmel:
1) muchbMeHHBIH OTYET MO J1abopaTOpHOW paboTe BKIIOYACT: 3aJlaHHe, KPaTKoe HW3JI0KCHUE
TEOpUM M Xojaa pabOThl, CHHCOK HCIOJBb3YEeMbIX MPUOOPOB, PEAKTUBOB,  TaOJHUILY
OKCIEPUMEHTABHBIX JaHHBIX, (DOPMYJIbI, PACUETHI, BBIBOJIBI,
2) YCTHBIA OTYeT MO Ja0OpaTOpPHOM paboTe 3aKYaeTcss B MPAaBHIbHBIX OTBETaX Ha 2

KOHTPOJIbHBIX BOIIPOCA, NPUBCACHHBIX B MECTOAUUCCKUX YKA3aHUAX MOCJIC OITMCAHUA pa6OTBI.



3. [IepeyeHb BONPOCOB /Il MPOMEKYTOUHOM aTTecTanum (3a4eT, IK3aMeH)

3 cemecmp

1. TepMonMHaMHUYECKUE CHCTEMBl U TEPMOJMHAMUYECKUE MMAPAMETPbl. DKCTCHCUBHbBIE U
MHTEHCUBHBIE CBOWCTBA CHUCTEMBI. TepMoauHaMuueckuid mporecc. DyHKUUH COCTOSHHUS U
¢byHKkLuuu npouecca. BHyTpeHHsIst SHEprys U SHTaNbIUA cucTeMbl. TernoTa u paboTta kak GopMbl
nepenaun sHeprun. Y pasHeHus Menneneesa-Kianeipona u Ban-nep-Baansca.

2. IlepBblli 3aKOH TepMOJMHAMHUKHM. MexaHudeckas paboTa M Tojie3Has paboTa.
B3anMocBs3b TEIIOTHI, padOTHl U U3MEHEHUS] BHYTPEHHEH YHEPTUU B U30XOPHOM, H300apHOM U
U30TepMHUYEcKOM nporieccax. Obiye BEIBOABI U3 1-T0 Hayana TepMOAMHAMUKY.

3. TennoeMKoCThb BEIIECTB, MOJISIPHAs TEINIOEMKOCTh. TErI0eMKOCTh TBEPBIX BEILECTB U
KUAKOCTEH, TEIUIOEMKOCTh HACAIBHBIX ra3oB. BzammocBsisp Cp u  Cv. 3aBucuMocTb
TEIJIOEMKOCTH OT TEMIIEPaTypBhI.

4. Tennooil 3¢dexkT xuMuueckoro npouecca. Buapl TernoBeix 3¢p(ekToB XUMUUECKUX
peaknmii. 3akoH ['ecca. Pacu€rel TemnoBbix 3()(HeKTOB XMMHUYECKHX pEaKUuii Ha OcHOBE 1-T0
Hayaja TEepMOJMHAMUKM U 3akoHa ['ecca. CnenctBus u3 3akoHa I'ecca. CBA3b TEIIOBBIX
3¢ PEKTOB MPHU MOCTOSTHHOM 00BhEMe H IPU IMOCTOSTHHOM JaBiieHUH. VI3MeHeHHe SHTAIBIUN TIPU
(ba30BbIX MEpEXoaax.

5. 3aBHCUMOCTbH TemIoBoro 3¢p@deKkra XUMHUYECKOH peaklud OT TeMIepaTypbl. 3aKOH
Kupxroga. Pacuér temnoBeix 3¢ppekToB XuMHUECKUX peakuuii Ha ocHoBe 3akoHa Kupxroda.
WnTerpanbubie popmsel ypaBHeHus Kupxrogoa.

6. Bropoii 3akOH TepMOJIMHAMMKH, €ro (HOpMyIUpOBKU. BBeraeHHE MOHSATUS SHTPOIUH.
OHTponUs M €€ CBOMCTBA. OHTPONMS KaK KpPUTEpUH paBHOBECHS M  HaNpaBlIEHUS
CaMOIIPOU3BOJIBHOTO MPOLIECCa B U30JIMPOBAHHBIX CHUCTEMAX.

7. Huxn KapHo. 3aBUCHMOCTb SHTPONHUM OT TeMIEpaTyphl, JaBieHus U oObema. Pacuer
W3MEHEHHUs OHHTPONMM B pa3JIMYHBIX IIPOLECCAX, CBSA3aHHBIX C W3MEHEHUEM COCTOSHUS
ujeanbHOro raza. Mi3aMeHeHne sHTPONMH B MPOIECCEe CMEIICHUs UJIealIbHBIX ra3oB. M3MeHneHnue
SHTPOIUH NPH (PA30BBIX MEepexoax.

8. Mocrynat I[lnanka (Tpetuit 3akoH TepMoauHAMHUKH). CTaTUCTHYECKass WHTEPIPETAINs
BTOPOI'0 Haudaja TEpMOJMHAMMKH. BplumciieHue aOCONIOTHOM SHTponuu BemiecTBa. Pacuer
M3MEHEHHUs SHTPOIMUU XMUMHMYECKOH peaklMH MpU pa3iuyHbIX Temneparypax. OO0beauHEeHHbIE
ypaBHEHHUS 1-T0 U 2-ro 3aKOHOB TEPMOJAMHAMHUKH.

9. Xapakrepuctuueckue (GYHKIMH ¥ TEPMOIAMHAMHYCCKUE ITOTCHITHATBI. XUMHYCCKHMA
NOTEHLKaN. 3aBUCMMOCTh XMMHUYECKOT0 MIOTEHIMAJIa OT JaBJICHUS U TEMIIEPATYpHI.

10. DOmepruss ImbO6ca. Dueprust [empmrompnma u oSHeprust [mOOca Kak KpuUTEpUH
HaIpaBJIEHUs M IpeleNna NPOTEKaHUs IpPOLECCOB. 3aBUCUMOCTb 3Hepruu ['enpMmronsna u
sHeprun ['mb6b6ca oT mapameTpoB cocrosiHUS. YpaBHeHue I['u66ca-I'enbmronbia. Pacuer
U3MEHEHMs CTaHJapTHBIX dSHepruil I'mb60ca u ['enbMronbiia B XMMHUYECKUX PpEAKIUAX MpU
pa3IMYHBIX TEMIIepaTypax.

11. CucremMbl NEpPEMEHHOIO CcOCTaBa. YCIOBUS PABHOBECHS U CAaMOIIPOU3BOJIBHOTO
MIPOTEKaHUs Mpoliecca B CUCTEMax MEPEMEHHOT0 COCTaBa. XUMHUUYECKUN MOTEHIIMAI UealbHOTO
raza. XUMHMYECKMH IIOTEHLIMAJd KOMIIOHEHTAa CMECH HJACaJbHBIX Ta30B. PeanbHble Ta3bl.
XUMHUYECKUH TOTCHIIMAI peallbHOro ra3za. OYruTuBHOCTH, KOAIDPHUIMEHT (GYrUTUBHOCTH.
@OYrUTUBHOCTH Ta3a PU HEBBICOKUX JIaBICHUSAX. AKTUBHOCTh U KOA(PPHUIIMEHT aKTUBHOCTH.

12. Xumuyeckoe paBHOBecHe. YcioBusi. CrocoObl BBIpaXEHHUS COCTaBa PaBHOBECHOMU
CMECH, COOTHOIICHUS MEXAY SMIUpUUYECKUMH KoHCcTaHTamu paBHoBecusi Kp, K¢, Kx. Cszpb
TEPMOJIMHAMMUYECKOW KOHCTaHTBl paBHOBecHsd Ka ¢ sMmupuueckMMM (KOHLIEHTPALMOHHBIMH)
KOHCTaHTaMM PaBHOBECHS JUISl peaKLUi MEX/ly BEILIECTBAMHU B COCTOSIHUM WJEAJIBHOTO Ta3a.

13. YpaBHeHue nzorepmMbl xumudeckon peakiuu Bant-I'odda. HanpaBnenne xumMuueckon
peakuuu. CrangaptHast »Hepruss ['m60ca peakumu. KoHcTanTa paBHOBECHS M CTaHIapTHas
sHeprus [ 'n66ca peakium.

14. YpaBHenue n300apbl U H30XOPHl XUMUYECKOW peakiuu. MIHTerpupoBaHue ypaBHEHUs
Bant-T'odda. Pacyer cpenHero m MCTUHHOTO TEIUIOBOro 3(PQeKkTa XUMHUYECKOH peakluu Ha



OCHOBAaHMM 3aBHUCHUMOCTH KOHCTAHTBl paBHOBecus OT Temreparypol. lIpunuun Jle-Ilarense.
Pac4yér XMMHMUYECKOrO paBHOBECHS Ha OCHOBE CTAHJAPTHBIX TEPMOJMHAMUYECKUX BEIMYHH.
XHUMHYECKOE PABHOBECHE F€TEPOrE€HHBIX CUCTEM.

15. Tlpenmer M 3agauum XUMHUYECKOM KHHETHKH. OCHOBHBIC MOHATUS XUMHUYECKOU
KMHETUKHU: MEXaHU3M, CKOPOCTh XMMHUYECKON DPEaKIMH, MOJEKYISIPHOCTh, YaCTHBIM U 0OIUi
nopssiok. OCHOBHOM NOCTyJaT XMMHUYECKOM KHUHETHKH, KUHETHYECKOE YPaBHEHUE CKOPOCTH
peakuuu. KoHCTaHTa CKOPOCTH XMMHUYECKOM pPEAKLUUHU, Pa3MEPHOCTb KOHCTaHTBI CKOPOCTH.
@DakTOpBbI, BAUAIOIINE HA CKOPOCTh peakuuu. [IpocThie (351eMeHTapHbIE) U CIIOKHBIE PEaKIUH.

16. uddepennmanbaas u uHTErpajgbHas GOPMbI KHHETUYECKUX YPAaBHEHUN PAa3IMYHOTO
NOpsiIKa, KUHETUYECKUE KpuBble. Bpems nosynpeBpaiuieHus. Peakuuu HyJleBOro mnopsiika.
Juddepenumanpaple ¥ HHTETpaTbHBIE METOABI OIpPEICIICHUs] TOpsiKa peaknuu. BiusHue
TEMIIepaTypbl Ha CKOPOCTbh XUMHUYECKOM peakuuu. TemmnepaTypHblii KOA(POHUIMEHT KOHCTAHTHI
CKOpPOCTH peakiuu, npudimxennoe npasuio Baat-I'odda.

17.  DOwueprus  axkrtuBamuu.  YpaBHeHHMe  AppeHuyca.  DU3MUECKUH  CMBICT
NPEIPKCIIOHCHIIMAIBHOTO  MHOXHUTENS ¥ dSHeprum aktuBaiuu. Crepuueckuii  QaxTop,
HE00XO0/IMMOCTh €T0 BBEJICHUS B KHHETMUECKOE YPAaBHEHUE PEaKIUH.

18. OcHOBHBIC TOHSTHS KHHETHUKH CIIOKHBIX peakiuii. [IpuHINIB HE3aBUCHMOCTH
XUMHUYECKHX DPEaKUMH W JUMHUTUpYRolled crtaauu. KuHeTnueckue ypaBHEHUS OOpaTUMBIX,
NapaJuIeIbHBIX, TOCIEIOBATEIbHBIX PEAKIIUM.

19. Metoasl KBa3HCTAllMOHAPHBIX M KBAa3MPAaBHOBECHBIX MpuOmmxeHuid. Ilpumepsr
pacyeTa KOHCTAaHT CKOPOCTHU U IOPsI/IKA CII0KHOM pEaKIvHy.

20. Kuneruka nenssix peakiuil. CTaauu HenHOW Hepa3BETBIEHHON peakuu U YCIOBHS
eé peanuszanud. KuHeTMKa NIENHBIX pPa3BETBICHHBIX peakuuid. DOTOXMMHUYECKHE METOMAbI
UCCJICIOBAHMS LICITHBIX PEAKLIUMN.

21. Kunernka rereporeHHbIX peakuuil. | u 2 3akoHbl ®Ouka. ['eTeporeHHBIE MPOIECCHI
pU cTaunoHapHoH Tuddy3un. I'eTeporeHHbIe MPOLECcChl IPU HeCTallMOHAPHON Auddy3uH.

22. OcCHOBHBIC TIOHATHS: KaTadu3aToOp, KaTauu3. Buasl kartanmmzatopoB. MexaHH3M
JEUCTBHS KaTalIu3aToOpoB. IIpMHIMIBI HSHEPreTUYECKOr0o U CTPYKTYPHOIO COOTBETCTBUSL.
I'OMOreHHBIN U reTepOreHHbIN KaTalus3.

4 cemecmp

1. I'ereporennoe paBHoBecue. PazoBbie nepexoabl 1-ro poaa. da3za, KOMIOHEHT, YUCIIO
creneHeit ceoboapl. [IpaBuno a3z I'mb6bca. I'ereporenHoe paBHOBeCHE B OJJHOKOMIIOHEHTHBIX
cucreMax. J[marpamma (ha3oBBIX paBHOBECHU JUIsI OJJHOKOMIIOHEHTHOW CHUCTEMBI (Ha MpUMepe
BOJIbI). XapaKTepUCTUKA MOJEH M JMHUN nuarpammel. TpoitHas Touka. IIpumeHeHne mpasuna
¢da3 'nb66ca Kk 0THOKOMITOHEHTHOM CHCTEME.

2. BreiBon u ananu3 ypaBHeHus Kiaysmyca-KianeiipoHa. 3aBUCHMOCTH TeMIepaTypbl
TJIaBJICHUS OT BHEIIHETO AaBieHus. HTerpanpHbie popMbl ypaBHeHUs: Knay3uyca-Knaneiipona
JUIsL TIpOoLECCca IUIABJIEHUSA-KPUCTAIUIM3AMHY. 3aBUCUMOCTh JABJIEHUS HACBIIIEHHOIO Iapa Haj
KHUJIKOW U TBepAOH ¢azamu oT Temreparypbsl. MHTerpansubie ¢popmbl ypaBHenust Knaysuyca-
Knaneiipona 17151 nponeccoB UCapeHusl ¥ BO3TOHKH.

3. OmpenencHue KOOPAMHAT TPOWHOM TOYKH. B3aWMOCBS3b SHTAIBINN TIIABJICHUS,
UCIIApEHNUs U BO3TOHKM B TpoiHOU Touke. [Ipumenenue ypaBuenus Knaysuyca-Knaneiipona ans
pacueTta H3MEHEHMs] TEepMOAMHAMUYECKUX (YHKIUH 1pu  (Pa3oBBIX  MpEeBpaLICHUSIX.
OMnupudeckoe npasuiio TpyToHa.

4. Kpucrammsanus u3 pactBopoB. CHCTeMBl ¢ OTrpaHUYCHHOM W HEOTPaHWYEHHOM
pPacTBOPUMOCTBHIO KOMIIOHEHTOB B TBepoi ¢aze. Mizomopdusm. TBepsie pacTBOPHI BHEAPEHUS
u 3amMenieHus. [IpuHIUMNOBL (HU3MKO-XMMHYECKOTO aHaiu3a. THUIbl KPUBBIX OXJIAXKICHUS.
ITocTpoeHne quarpaMMsl IJIaBKOCTH 110 KPUBBIM OXJIAXKICHUS.

5. Anamm3  dazoBbix  amarpamMM.  JuarpamMmbl  COCTOSIHUS ~ HEHU30MOP(HO
KPUCTAITU3YIOIIUXCS BEIIECTB C MPOCTOM (0OIHOI) SBTEKTUKOW U C 00Pa30BAHHEM YCTOWYHUBOTO



XUMHYECKOTO  COEIMHEHMs. ODBTEKTHUEeCKas cMmech. OrmpenereHne XUMHUYECKOH (opMyIbl
TBEPAOT0 COETUHEHUS, 00pa3yIOLIErocs Mpy KPUCTAJUTH3AIUHN U3 pacIliaBa.

6. Ilpumenenue mnpaBwia a3 K UCCIEAOBAHHIO JuarpaMM. llpaBwio peruara.
Omnpenenenne cOCTaBOB PaBHOBECHBIX (ha3.

7. PactBopnl. Krnaccudukamusi pactBopoB. CrnocoObl BBIpaXEHUS KOHIEHTPAIMH.
PactBopuMOCTh. 3aBUCMMOCTH PACTBOPUMOCTH OT TEMIIEpATyphl U AaBICHUS.

8. UneanpHbie pacTBOpHI. TepMoaIuHAMUYECKHE CBOWCTBA UICATBHBIX PACTBOPOB. 3aKOH
Payns, ero TepmonuHamuyeckoe oOocHoBaHue. ['paduueckas uHTepmnperanus 3akoHa Payms.
3axoH [lanbrona. [IpenensHo pa3zdasieHnHble pacTBopsbl. 3akoH ['enpu. Koncranra ['enpu.

9. HeupgeanvHble (peanbHbIC) PACTBOPHI. 3aBUCHMOCTH JIaBJICHHS HACHIIMIEHHOTO Mapa
KOMIIOHEHTOB pacTBopa OT KOHLEHTpAaluu. XapakTep OTKIOHEHUH (IOJOKUTENbHbIE U
OTpHULaTeNbHbIE) OT 3aKoHa Payins. AKTUBHOCTH U KOA((DULIMEHT aKTUBHOCTH.

10. Pas30aBneHHBIE pACTBOPHI HEJIETYYMX BEIIECTB B JIETYYHX PACTBOPUTEIISX.
OcoOennoctu ux cBoMCTB. KomnuraTtuBHbIe CBOICTBa (MOHM)XEHHUE MABJICHUS HACBIIIEHHOTO
napa pacTBOPHUTENS HaJ PacTBOPOM IO CPaBHEHHUIO C YUCTBIM PACTBOPUTEJIEM, IOBBIILIEHUE
TEMIEPaTypbl KUMEHHUSI U MOHWKEHHE TEMIEpaTypbl OTBEPJIEBaHUS PACTBOPOB, OCMOTHYECKOE
nasnenue). Ocmoc. Kpuockomus. D0ymmnockonus. OU3nYecKkuili CMBICT KPUOCKOMUYECKONW H
30YJUTMOCKONINYECKOH KOHCTAHT. VICrosb30BaHME KOJUIUTATUBHBIX CBOMCTB JJIsI OIpENesICHUs
MOJIIPHOW Macchl, CTETIEHH AUCCOIMAIMU M aCCOLUAMU PaCTBOPEHHOIO BellecTBa. PacTBOpbI
3JIEKTPOJIUTOB U U30TOHUYECKHI KOAPPHUIIUEHT.

11. Teopust snexrponutudeckoit auccouuannu C.Appenmyca. CunpHble W cladbie
nekTposnTel. CrTeneHp JUCCOLMAlMM, KOHCTaHTa JMCCOLMALMH. 3aBHUCHUMOCTb CTEIEHU
JUCCOLMAMU OT KOHILIEHTpalMM, TeMIepaTyphl, IPUPOJbl PACTBOPUTENS. 3aKOH pa3BeleHUs
OctBanbaa. [Ipuunsel qucconmanuu. Accounanus U CojabBaTalsl HOHOB. TepMOJuHAMUYECKOE
ONKMCAHHUE CBOWCTB PAcTBOPOB JJIEKTPOJUTOB. AKTUBHOCTH M KOIPQOUIUEHTHl aKTUBHOCTHU
AJIEKTPOJIUTa M HOHOB B PACTBOpE, CpPEeIHHE HOHHbIE KOI(PPHUIMEHTH aKTUBHOCTH. CBs3b
AKTUBHOCTH JJIEKTPOJIUTA CO CPEAHEH MOHHOW AKTUBHOCTHIO M KOHIIEHTpAUUEW 3JIEKTPOJIUTA.
Honnas cuia pactBopa. [IpaBmiio noHHol cuiibl. OCHOBHBIE IOJIOKEHUS 2JIEKTPOCTATHUECKON
TEOPUHU CHIIbHBIX IEKTPoIuTOB Jlebast-XroKKens.

12. Tonstue «nexkrpoaut». IIpoBoguuku 3nekTpudeckoro toka | u |l pona, nonnas u
AIIEKTPOHHAsI MPOBOAUMOCTh. Y[eNbHAas W OSKBUBAJIEHTHAs JJIEKTPUUYECKUE MPOBOJIUMOCTH.
3aBUCHUMOCTb yJ€IbHOW M DKBUBAJIECHTHOM 3JIEKTPUYECKON IMPOBOAMMOCTH OT KOHLEHTpALUH,
TEeMIEepaTypbl U TpUpobl pacTBopuTens. CKOpOCTh U MOABUKHOCTH (aOCONIOTHAs CKOPOCTh
JIBIDKEHUS) HMOHOB. 3aKOH HE3aBHCHUMOIO JBIDKEHUS HOHOB (3akoH Kombpayma). Yucna
MepeHoca MOHOB. DJIEKTPOIPOBOJHOCTh PACTBOPOB CHIIBHBIX DJIEKTPOJIUTOB, YPaBHEHHUE KOPHS
kBagpatHoro (ypaBHenue Kombpaymia). DnekrpodopeTnueckuil M peslakCaluoOHHBIA P PEeKThI
CHUKEHHUS SJIEKTPOIPOBOIHOCTH.

13. TereporeHHoe XHWMHYECKOE paBHOBECHE B D3JIEKTPOXUMHYECKHUX CHCTEMaXx.
Bo3HukHOBEHHE CKayka MOTEHIMAla Ha rpaHulle pasaena npoBogHukoB | u Il poxa. JIBoiiHou
IIEKTPUYECKUI CIJION. DNEKTPOXUMHUYECKUN MOTEHIMA, rajabBaHU-TIOTEHLINAAT.
DONEeKTPOABMKYIIasl CUja TalbBAHUYECKOTO 3JI€MEHTAa, CTaHJAPTHBIN 3JEKTPOAHBINA MOTEHIIHAI
(moteHuman mo BojopoaHoi mkaine). Ces3p DJC ranbBaHUYECKOH LENHM C 3JIEKTPOJHBIMHU
noteHnuanamu. IlpaBuwno 3HakoB DJIC W 3JEKTpOAHBIX MOTEHIMAIOB. BbIBOm W aHanmu3
ypaBHeHuss Heprcra. Kiaccudukarust 37IeKTpOIOB: 3JEKTPOJAbI MEPBOIO MW BTOPOrO poOja,
ra3oBble, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE. YpaBHeHHMe HepHcra s MoTeHLHaNta
ANIEKTPO/IOB  pa3aM4HOrO BHja. Tumsl MEKTPOXUMHUUYECKUX  LEMEeH: XUMHUYECKHUE,
KOHIIGHTpAIlMOHHBIE, ¢ TepeHocoM, 0e3 mepeHoca. Juddy3noHHBI MOTEHIIMAT, MEXaHH3M
BO3HHUKHOBEHUS U METObI €70 YCTPAHEHUs (CBEAEHNS K MUHUMAaJIbHOW BEJIMYNHE).

14. VYpaBuenne ['m60ca-I'enbMronbpia sl SJIEKTPOXUMHUUYECKHX CHUCTEM. 3aBUCHMOCTH
OJIC rajbBaHMUYECKOTO DJIEMEHTa OT TeMIeparypbl. TepMoIMHaAMUKa TalbBAHUYECKOTO
JJIEMEHTA.



15. Dnexrponus. [loHsATHE M BHUIBI 3JEKTPOAOB B 3JeKTponu3e. 3akoHbl Papases.
OcCo0eHHOCTH MPOLIECCOB MPOXOIAIINX Ha MOBEPXHOCTHU JIEKTPOJOB. DIIEKTPOJIN3 PACIUIaBOB U
BOAHBIX pacTBOpoB. llomspusamms snexkrponos. Ilomsspusanmonnas kpusasd. Hampsoxenue
pa3IokKEHUS.



4. Tunosbie 3alaHusd NJisl IPOBECACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun (3K3aMeH)

MUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUA P®

BbICHIEIO 06pa303a1mﬂ
«Camapckuii rocy1apcTBeHHbIH TeXHUYECKHIT YHHBEPCUTET)
(®I'BOY BO «CamI'TY»)

Kadenpa Ananurudeckoii u pusnveckoi XuMHu
3K3AMEHAIIMOHHBINA BUJIET Ne 1
o Kypcy: «@u3nyeckass XuMush»

18.03.01 «Xummueckas trexaonorus». UTD. Cemectp 4

1. IlpoBomuuku »snextpuyeckoro Toka | u |l poma. VYienpHass »snexTpuyeckas
POBOIUMOCTH. E€ 3aBHCHMOCTB OT KOHIIEHTPAIMH, TEMIIEPATYPBI U IIPUPOJIBI PACTBOPUTEIIS.

2. VI3MepeHbl KOHCTaHTBl CKOPOCTH PEAKLIMU MpeBpallieHus: OeH3asbJeruia B OEH301UII B
NPUCYTCTBUH IIUAHHU]I-MOHOB IIPH PAa3HBIX TEMIIEPATypax:

T,K 313,2 323,1 333,2

Kk, mun 0,026 0,048 0,089. PaccumraiiTe SHEPTHIO
AKTUBAIMU U NPEIIKCIOHEHIIMAIbHBII MHOKUTEb 3TOW peaklnu.

3. Ilpu 25°C u maBnennu 1,013 10° w/M® B cocyne HaxoauTcs 1 kr azora. Beruncnure
KOJINYECTBO TEIUIOTHI, COBEPLICHHYIO pPAabOTy M M3MEHEHHUE BHYTPEHHEH SHEprum Impu
1M300apHOM PACHIUPEHHUH a30Ta JI0 TPEXKPATHOTO 00BEMa.

CocraBui: YTBepxaaro:
JloueHT H.A. Pacmenkuna | 3aB. kadenpoit A.IO. boromoios
« » 202 T « » 202 .




MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS P®

BbICIIEr0 00pa3oBaHusA
«Camapckuiil rocy1apcTBeHHbIN TeXHUYECKUII YHUBEPCUTET
(®I'bOY BO «CamI'TY»)

Kadenpa Ananurudeckoii u pusuveckon Xummuu
3K3AMEHAIIMOHHBIN BUJIET Ne 2
o Kypcy: «@u3ndecKkasi XUMHUSD)

18.03.01 «Xumuueckas texnosorus». NUTD. Cemectp 4
1. 3akon Payns. Ero npumenenue.
2. KOHCTaHTBI CKOPOCTH MpSIMOI M 00paTHO# peakimii paBusl 2,2 i 3,8 1 Mons ™ ¢, Tlo

KaKOMY W3 TICPEUHMCIICHHBIX HIKE MEXaHU3MOB MOTYT IPOTEKATh 3TH PEAKIIHH?
a)A+B " D;0)A+B *2D;B) A “D+B;r2A ’B.
3. Bosmoxna mu xummueckas peakuus 4HCly+Orp= 2H0+ 2Clyyy mpu 200°C?

TemoeMKOCTH BEUIECTB MOXKHO CUMUTATh MOCTOSHHbIMHU. PaccuurtaiiTe CTaHIApTHYIO SHEPTHUIO
Tenpmronsiia ArF° pu 200°C.

CocraBui: YTBepxkaato:
JloueHt H.A. Pacuienkuna | 3aB. kadenpoi A IO. boromoios
« » 202 1. « » 202 T




MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUA P®

BbICIIEr0 00pa3oBaHusA
«Camapckuil rocy1apcTBeHHbII TeXHUYECKUII YHUBEPCHUTET
(®I'BOY BO «CamI'TY»)

Kadenpa Ananurudeckoii u pusnvaeckoi XuMHA
3K3AMEHAIIMOHHBINA BUJIET Ne 3

1o Kypcy: «@Pu3nyeckasi XUuMHsD.
18.03.01 «Xumuueckas rexnonorus». UT®. Cemectp 4

1. OCHOBHBIG IIOHATHUA XI/IMI/IqGCKOﬁ KHMHCTUKHU: MCXAaHH3M, CKOpOCTB XPIMI/I‘-ICCKOﬁ
pEaKIMK, MOJICKYJISIPHOCTh, YaCTHBIM W 0OmMi mopsaok. OCHOBHOM IMOCTYJIAT XUMHYECKOM
KHNHCTHUKMH. KOHCTaHTa CKOpOCTI/I XPIMI/I‘-I@CKOﬁ peaKHI/II/I, pa3MepHOCTB KOHCTAHTBI CKOpOCTI/I.

2. JluarpamMma COCTOSIHHMSI CUCTEMbI CBHHEI] — MBIIIBSIK. YKaKUTE CMBICI BCEX MOJICH, a
TAaKXKEC J'II/IHI/II>1 " TOYCK Ha I[I/IarpaMMe.

3. Paccuuraiite Temreparypy KUICHHS U TEMIIEPATypy 3aMep3aHus BOJHOTO pacTBOpa
rmnepura C3HgO3 ¢ maccoroit noneit 15 %, ecmu K,=0,516 n K =1,86.

CocraBuit: YTBepxaaro:
JlotieHT H.A. Pacmenkuna | 3aB. kadeapou A 1O. Boromoios
« » 202 r. « » 202 1.




MeToauveckue MaTepHuaJibl, ONpeaesonue npoueaypbl OeHHBaAaHUS
3HAHUH, YMEHHUI, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH, XapaAKTePHU3Y I X
JTanbl (OPMUPOBAHUA KOMIIETEHIIM A

MakcumManbHOE KoruecTBO 6amioB 3a cemectp — 100.

O01mee KoJM4YecTBO 0aJJI0B 3a 3 ceMecTpP, MAKCUMYM

Bun paboTs! (KOHTPOJIBHBIE MaxkcumanbHoe Onenka Bec, %
TOYKH) KOJIMYECTBO
0aJI0B
1 KoHTposibHOE 3a/1aHHE 10 5 10
Nel
2 KoHTposibHOE 3a/1aHHE 10 5 10
Ne2
3 KoutponbHoe 3a1anue 20 5 20
Ne3
4 KontponpHoe 3ananue 25 5 30
Ne4
5 Brimonaenne 15 5 15
71a00paTOPHBIX PadoOT.
6 OTtyeTsl 110 20 5 15
71a00paTOpPHBIM paboTaM.
Hroro 100

O0mee kKoM4YecTBO 0aJ1J10B 32 4 cemecTp, MAKCUMYM

Bun pabotbl (KOHTpOIbHBIE MakcumansHoOe Onenka Bec, %
TOYKH) KOJINYEeCTBO OaJIJIOB
1 KonTponsHoe 23 5 20
3amanue Neb
2 KonTponsHoe 18 5 20
3amanue Neb
3 KonTponsHoe 8 5 10
3amanue Ne/
4 KonTponsHoe 15 5 20
3amanue Ne8
5 Brinonnenune 18 5 20
1ab0paTOPHBIX
pa0or.
6 OT4eThI 1Mo 18 5 10
71a00paTOPHBIM
paboTtam.
Htoro 100




Kpurepun oneHuBaHMsI KOHTPOJbHBIX 3aJaHUI

Bun pabotsl

Kpurepun

MakcumanbHoe
KOJIMYECTBO
0aJUIOB

Orenka

KonTponbnoe 3aganue Nel

3a KaxJ10€ IIPaBUIILHO
BBINIOJIHEHHOE 3aJjaHue 2
Oanna (3aganus 1-2, Bcero
3amanuii 2 =4 Gasuia).

3a npaBUJIBHO BBIMOJIHEHHOE
3 3ajanue 6 0aIoB.

10

KonTponbraoe 3ananne Ne2

3a Ka)xJ10€ PaBUIILHO
BBINIOJIHEHHOE 3a/1aHue 5
OannoB (3amanus 1-2, Bcero
3aganuii 2 =10 6amios).

10

KonTponpHoe 3aganue Ne3

3a IpaBUIIbHO BBITOJHEHHOEC
1 3aganue 3 Gamia.

3a IpaBUIIHbHO BBITOJHEHHOEC
2 3amanue 4 Oaia.

3a IpaBUJIBLHO BBITOJHEHHOEC
3 3aganne 10 Gamios.

3a IpaBUIIbHO BBITOJHEHHOEC
4 3amanue 3 Oaia.

20

KontponbHoe 3amanne Nod

3a MpaBUIIBHO BBIMIOJTHCHHOE
1 3amanue 2 Gania.

3a KaxJ10€ MPaBUIbLHO
BBITIOJIHEHHOE 3aJJaHue 2
Oanna (3amanus 2-3, BCEro
3ajanuii 2 =4 Gaia).

3a MpaBUIIBHO BBIMTOJTHCHHOE
4 3aganue 4 Oamna.

3a Kax10€ MPaBUIbLHO
BBIIIOJTHEHHOE 3aJaHue 5
OanoB (3amaHus 5-7, BCEro
3aganuit 3 =15 Gannos).

25

KonTponpHoe 3aganue NoS

3a MpaBUJIHHO BBIMOJTHEHHOE
2 3amanne 3 Oaia.

3a Ka)kJ10€ IPaBUIILHO
BBIIIOJIHEHHOE 3aIaHue 5
OamioB (3aganus 1, 3, 4, 5,
Bcero 3amanuii 4 =20
0aJIoB).

23

KontponbHoe 3amanne Nob

3a MpaBUIIBHO BBIMOJTHECHHOE
1 3amanue 2 Gania.

3a KaxJ10€ MPaBUIbLHO
BBIIIOJIHEHHOE 3aJaHue 3

18




Oanna (3amaHus 2, 3, BCEro
3aganuii 2 =6 6amioB).

3a KaxJ10€ IIPaBUILHO
BBITIOJTHEHHOE 3aJIJaHHE 5
OanoB (3aganus 4,5, Bcero
3aganuii 2 =10 GayuioB).

KonTtponbHoe 3a1anue Ne7 | 3a npaBHIIbHO BIMOJIHEHHOE 8
1 3aganue 3 Gama.
3a mpaBUIIHHO BBITOJHEHHOE
2 3aganue 5 6ayIoB.
Kontponbroe 3amanne Ne8 | 3a kaka0e MpaBUIbHO 15
BBITIIOJITHEHHOE 3aJJaHKe D
OamnoB (3amanus 1, 2, 3,
Bcero 3aganuii 3 =15
0asLIoB).
Brimonnenue 3a KaKy10 BBIIIOJIHEHHYIO 15
nabopaTopHbIX paboT B 3 | mabopaTtopHyto paboTy u
cemecTpe. IPaBUIIbHO O()OPMIICHHBIN
MMAUCbMEHHBIA OTYET 110 HEU
3 6amra (Bcero 5 pabor =15
0aJIoB).
Otuersl 10 3a ycTHBIN OTYeT 1o paboTe 20
nabopaTtopHbIM pabotam B | 4 6ama (Bcero padot 5 =20
3 cemecTpe. 0aJIoB).
Brimonnenue 3a KaX/1y10 BBIIIOJHEHHYIO 18
nabopaTtopHbIX paboT B4 | mabopaTtopHyro padoTy U
ceMecTpe. HPaBUIBHO O(OPMIIEHHBIN
MUCbMEHHBIA OTYET MO HEU
3 6anna (Bcero 6 padot =18
0aoB).
Otuetsl 10 3a yCTHBIN OTYET 1o paboTe 18
nabopaTtopHbIM pabotam B | 3 Oamia (Bcero padot 6 =18
4 cemecTpe. 0aoB).

Kpurepun n mkajia oneHMBaHUs Pe3y/JIbTATOB H3y4YeHHUS M CHMILIMHBI HA
NMPOMEKYTOYHOM aTTecTanMu (3a4eT)

OI_ICHKE[ «GBauTCHO» BBICTABJIACTCA CTYACHTY, CCIIM OH IIOJIY4YHJI OICHKU 4 mwm 5 mo

KOHTPOJIbHBIM TOYKaM.

OneHka «3auTe€HO» BBICTABIAETCS CTYAEHTY, €CIM OH HOJydyW1 OUeHKH 4 wim 3 1o
KOHTPOJIbHBIM TOYKaM U MPAaBUIIbHO YCTHO OTBETUJI HA OJIMH TEOPETUUECKUI BOIIPOC HA 3a4ETe.

OHGHKa «3aUTEHO» MOJXKET OBITH BBICTABJIEHA CTYACHTY, €CJIM OH IIOJY4YWJI OLCHKH 3 mo

KOHTPOJIbHBIM TOYKaM B
BOIIPOC Ha 3a4YCTC.

CCMECTPC U MPAaBUIIBHO YCTHO OTBCTWJII HAa OJWH TeopeTqucxm"I




OI_ICHKa «HEC 3a4YTCHO» BBICTABJACTCA CTYACHTY, CCJIM OH IIOJY4YHJI OHCHKH HHIKC 3 mo
KOHTPOJIbHBIM TOYKaM M HCTPABHUJIbHO HJIM HCIIOJIHO YCTHO OTBCTHJI Ha OJUH TCOpCTH‘ICCKHﬁ
BOIIPOC Ha 3a4CTC.

Kpurtepun u mkaja oueHMBaHUs Pe3yJIbTATOB H3yYEeHHUS AUCHUILIMHBI HA
MPOMEKYTOYHOM aTTecTAalMu (AK3aMeH)

OueHka «OTIMYHO» BBICTABIIAETCA CTYACHTY, €CIM OH IOJIy4YM]I OUeHKH 4 wm 5 10
KOHTPOJILHBIM TOYKaM M MPAaBUIIBHO, apT'yMEHTHPOBAHO OTBETWJ Ha BCE (TPH) BOIPOCHI OHMIIETa
Ha DK3aMEHe.

OneHka «XOpoILIO» BBICTABIAETCS CTYICHTY, €CIM OH IOJydwm1 OueHKH 4 wmim 3 1o
KOHTPOJIbHBIM TOYKAaM M IMPaBUIIbHO, apryMEHTHPOBAHO OTBETHJI Ha JIBa BOIIpoca Oumiera Ha
DK3aMEHE.

OneHka «yIOBIIETBOPUTEIBHOY» BBICTABISAETCS CTYAEHTY, €CIM OH TMOJY4YMJ OIEHKH 3 10
KOHTPOJIbHBIM TOYKaM B CEMECTpPE M IPAaBWIBHO, APIYMEHTHPOBAHO OTBETHJI HA IEPBBIN
(TeopeTuvecKuii) BOIpoc OMiieTa Ha SK3aMeHe.

OH@HK& CHCYOOBJICTBOPUTCIILHO» BBICTABIIACTCA CTYACHTY, CCJIM OH ITOJYYUJI OLCHKU HUKC 3 o
KOHTPOJIbHBIM TOYKaM M IPAaBHUJIBHO OTBETHUJI TOJBKO Ha OJHWH BOIIPOC WM HEIIPABUIIBHO
OTBCTUJI Ha BCE BOIIPOCHI OujieTa Ha SK3aMEHeE.



