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1. Heaun, 321244 ¥ IVIAHUPYeMBble Pe3yJIbTAThI 00y4eHHs M0 TUCIUIIHHE

K ocHOBHBIM 1eJ15IM OCBOCHHS TUCIUIUIUHBI «DU3ndecKast XUMUs» CJIeyeT OTHECTH:

— ¢opMHpOBaHUE y CTYJCHTOB IEIOCTHOTO IMPEJICTABICHHS O B3aWMOCBS3M M B3aHMMHBIX
nepexoaax XUMHUECKUX U (PU3HUecKuX (HOpM JBIKEHUS MATEPHH;

— TIOATOTOBKA CTYJICHTOB K JEATEIBHOCTH B COOTBETCTBUH C KBaIM(PUKALMOHHOM
XapakTepUCTUKOW OakanaBpa 1o HampaieHuto 22.03.02 "Meramutyprus' B TOM YuHCIe
dbopMupOBaHHE YMEHHI IO YCOBEPUICHCTBOBAHUIO U Pa3pabOTKe MPOIECCOB MOTYYEHHS] METAILIOB,
CIUIAaBOB M METAJUTMYECKUX H3AETHHA TpeOyeMOoro KauecTBa, a TAaKKe MPOLECCOB 00paboOTKH, mpu
KOTOPBIX M3MEHSIOTCS UX XUMHUYECKUH COCTaB M CTPYKTypa JUIS JOCTHKEHHS ONpPEACTICHHBIX
CBOIICTB.

K 0cHOBHBIM 3a1a4aM OCBOCHHS AUCUUIUINHBI «DPU3NUECKas XUMUSD) CIEAYEeT OTHECTH:

— UW3Yy4YeHHE TEPMHUHOJIOTUM, OIpeleieHNI U OCHOBOIOJIAralolmMX (QU3NYECKUX U
XUMHYECKHX 3aKOHOB M 3aKOHOMEPHOCTEH;

— TpHOOpETeHHE HABBIKOB HCCIIEIOBATENBCKONH pabOThl W HaydyHOW JIeSTeNbHOCTH,
MCIONIb3YEMBIX JIJISl IOJTOTOBKY MPE3eHTAlUM, JOKIaA0B U pedepaToB.

IInanupyemblie pe3ybTaTbhl OOyueHUS 3aKIIOYAIOTCS (OPMUPOBAHHH Y OOYYarOMIErocs
CIIOCOOHOCTM K TMPOBEACHUI0O HU3MepeHuil u HabmoneHuit B cdepe mnpodeccroHanbHON
NeSITeIbHOCTH, 00pa0OTKHU U MPEICTABICHHS SKCIIEPUMEHTAIBHBIX JaHHBIX.

OOyuenne mo mucuuiuimHe «@Pu3nueckass XWMHS»  HANpaBIeHO Ha (OPMHPOBAHHE
y 00y4aronmxcs CiIeIyrInX KOMIETSHIIUN:

Koa v HanMeHOBaHHe KOMIETEHIIH A NHauKaTopbl 10CTHKEHHS
KOMIIETEeHIIH U
IIK-1. Crocoben BeIOMparh  Metonasl | MIIK-1.1 - 3Haer MeToasl HCCIICIOBAaHUM,
IUTAHUPOBAHMS, TOJATOTOBKH M IPOBEJCHUS | MPOBEICHUS, 00paboTKH u aHajgu3a

UCCIIEIOBaHUM, HaOJIOIEHNH, WCHBITAaHUM, | pe3ylbTaTOB HUCHBITAHUH W HU3MEPEHUN.
U3MEpEeHUl U MPHUMEHSTh MX Ha MpakTuke, | Kpurepunm BbiOOpa METOOB U METOAMK
AHAIN3UPOBATH, o0pabarbIBaTh U | Uccren0BaHuN

MIPEACTABIISITH PE3YIbTAThI
UIIK-1.2 VYMeer mnpoBOAUTH HCHBITAHUS,

U3MepeHuss U  00paboTKy  pe3yJbTaToB.
PeructpupoBate  moOKazaHusi ~ TPUOOPOB.
[TpoBoauT pac4€Thl 51 KPUTUYECKH
AHAIV3UPYET PE3YAbTATHI, 1€JaET BHIBOABI

NIIK-1.3 Bnageer BBIOOpOM
UCIIBITATEIFHOTO u U3MEPUTEIBHOTO
00opyoBaHus, HE0OXO0IMMOTO TUTST

IPOBEICHUST  UCCIeNoBaHUN.  Beimonnser
OLICHKH U 00paboTKH  pe3yNbTaToB
HCCITEIOBAHMS

VYK-1. Cnocoben ocymecTtBisith nouck, | UYK-1.1. Ananusupyer 3anady, BbAenss ee

KPUTHYECKUH aHANIM3 U CUHTE3 MH(OpMaIHH, | 6a30BbIe COCTABIISIONINE
MPUMEHSATh CUCTEMHBIN MOAXO0/ AJI pPelIeHUs

NVYK-1.2. OcyiiecTBisieT MOUCK, KPUTUIECKU
MIOCTaBJIEHHBIX 3a7a4

OIICHMBaeT, 0000IaeT, CUCTEeMaTU3UPYET U
pamkupyeT uHpoOpMalMoo, TpeOyeMyro JUIs
pelIeHus TOCTABICHHON 3a/1a4u

NVYK-1.3. PaccmarpuBaer u npemniaraer
panyoHaIbHbIE BapHAHTBI pelieHus




ITOCTaBJICHHOM 3aJ]a4i, HCIIOJIB3YA
CHCTEMHBIHN moaxoa, KpUTUYCCKHU OLCHHUBACT
UX JOCTOMHCTBA N HCJOCTATKU

2.  MecTo IMCHUILIUHBI B CTPYKTYpe 00pa30oBaTe/IbHOIl MPOrpaMmbl

JucuuruimHa oTHOCHTCS «DHU3MUEcKass XUMUs» K 00s3aTelIbHON yacTu, (popMupyemoit
y4aCTHUKaMHU 00pa30BaTeNbHBIX OTHOIIEHUH Ooka b1 «/lucuuniaunsl (MOIysIH)».
Jucuunnuna "®Ousndeckas XuMus'" B3aMMOCBs3aHa JIOTUUYECKH U CO/IepKATEIbHO-

METOAMYECKH CO CIECAYIOIUMH TuciuiinHaMu 1 npaktukamu OITOIT 6akanaBpuata
— MeTo/b! aHaIM3a U KOHTPOJISI BELIECTB;
— OU3UKO-XMMUYECKHE METO/Ibl aHAJIN3a BELIECTB;
— 3amuTa MeTajljIoB OT KOPPO3HH;
— Meramtypruueckas TeII0TeXHUKA,
—Merannyprus xenes3a u uyryHa
—Merannyprus IBETHBIX METaJUIOB.
3. CTpykTypa u coaepkaHue JUCHUNIHHBI

OOmiass TPyJIOEMKOCTh JIHCIUIUIMHBI cocTaBiasier 3 3auerHbix(e) eaunmi(sl) (108

AKaJCMHUYCCKHUX 4aCOB, U3 HUX 74 yac —caMoCTOsTeIIbHAs pa60Ta CTy,HeHTOB).

3.1  Bwuabl yueOHoii paGboThI M TPY10€MKOCTH
(no popmam 0OydeHus)

3.1.1. OuHo-3a0uHas popma 00y4eHuUs

. Koauuecrso | CemecTpbl
Buj yueOHoi1 paboThl
n/m 4acoB 5
AyAUTOpPHBIE 3aHATHUS 34 34
1
B ToMm umcre:
Jlexun 26 26
CeMUHapCKUE/TIPAKTUIECKUE 3aHATHS - -
JlabopaTopHbIe 3aHATHS 8 8
CamocrosiTeibHas padora 74 74
2
B Tom uncrne:
IToxroToBka K JOMYCKY U 3alIUTE JIAOOPATOPHBIX padoT 26 26
N3ydeHne TeOpeTUUECKOTO MaTeprana, 22 22
MPEyCMOTPEHHOTO MPOTPaMMOM
IIpoMexyTouHOE TECTUPOBAHUE 26 26
IIpomeskyTouHas1 aTTECTALMS
3
3auet/aud.3auer/sK3aMeH IK3aMEH dK3aMeH
Hroro 108 108

3.1.2. 3aounas ¢popma oOyueHus




n/n

Buna yueoHoii padotbi

KoanuecTBo
4acoB

CemecTpbl

5

AyIMTOpHbIE 3aHATHUSA

8

8

B ToMm uncne:

Jlexn

CeMuHapcKue/IPaKTHUECKUE 3aHITHS

JlaGopaTopHble 3aHATHS

CamocrosiTesibHas padoTa

100

100

B ToMm uncne:

IToaroroBka k JAOITYCKY U 3alllUTC J'Ia60paTOpHLIX pa60T

16

16

N3yuenune TeopeTnyeckoro Marepuaia,
MPEyCMOTPEHHOTO MPOTPaMMOK

34

34

HpOMe)KYTOqHOG TECCTUPOBAHUC

50

50

IIpomeskyTouHas aTTecTalMs

3auet/aud.3a4er/IK3aMeH

3K3aMCH

3K3aMCH

HTroro

108

108

3.2 TemaTuuyeckuii IJIaH U3y4YeHU s TUCITUNTIHHBI

3.2.1. OuyHo-3a04Has popma 00yueHHUs

n/n

TpyaoemkocTs, yac

AynuTopHas padora
=]

Tembl
JTUCIUILTHHBI

Bcero
Jlexun

Cemunap
ckue/
HPaKTHYECKHE

3aHSITUS
JlaGopar
PHbIC 3aHATHUS

[IpakTue

CKas TOJITOTOBKA|
CamocrosTe

JbHas padoTa

11

Tema 1. Beenenue. [1epBblii 3akoH 6 2
TEPMOMHAMUKH.
TepMoauHAMUYECKHE CUCTEMBI U
TPOIIECCHI.

1.2

Tema 2. Tepmoxumus. 3akoH ['ecca. 6 2
TepMoxXxnMHUECKHE pacueThbl

13

Tema 3. OCHOBBI XUMHUECKOIH 6 2
TEpMOJAMHAMUKHU. BTOpo# u Tperuit
3aKOHBI TEPMOTHHAMUKHU.

14

Tewma 4. TepmoanHamMuKa 6 2
XUMHUYECKOT'O paBHOBECHSI. 3aKOH
nencTByromux Macc. Koncranra
XUMHYECKOTO PAaBHOBECHS.




15

Tema 5.Pa3o0Bble paBHOBECUS B
reTeporeHHelx cucremax. [Ipasuno
¢a3 ['mbOca.

1.6

Tema 6. ®a3oBbie paBHOBECHS B
JIBYXKOMITOHEHTHBIX CUCTEMaX.
TepMuueckuii aHamus.

1.7

Tema 7. PactBopsl. Kitaccudukarus
pacTBOpoB. PacTBOpEI
HEIEKTPOJIUTOB.

18

Tewma 8. PacTBOPBI 271€KTPOITHTOB.
[TpyunHBI U MEXaHU3M
JIEKTPOJIMTUYECKON TUCCOLUALINY.

1.9

Tema 9.@opmasibHas KHHETHKA.
Kunernueckas kiaccuduxanus
XUMUYECKHX peaknuii. Peakuyu
IIEPBOrO U BTOPOrO MOPsIIKA.

1.10

Tema 10.TeopeTnyeckue OCHOBBI
XUMHUYECKOW KMHETUKU. BiusiHue
TEMIIepaTypbl Ha CKOPOCTh
XUMUYECKHUX PEAKIIHI.

111

Tema 11 DnexTpoHbIC pAaBHOBECHS.
Bo3HukHOBEHHE CKauka
AIEKTPOAHOTO MOTEHIIMANA U
JIBOMHOM AJIEKTPUYECKUI CIION.

112

Tema 12 KuneTuka 371€KTPOIHBIX
npoueccos. [Tomsapusanus
DIIEKTPOAA.

1.13

Tewma 13 HepaBHOBeCHBIC
3IIEKTPOHBIE MTPOLECCHI.
Oco0eHHOCTH ANEKTPOAHBIX
IPOIIECCOB MPH AIIEKTPOIIN3E.

1.14

JlabopaTtopHnas pabota Nel.
Omnpenenenre KOHCTAaHTBI
JUCCOLIMAIIMYU CITa00T0 AIIEKTPOIIUTA.

1.15

JlaGopatopHas pabota Ne2.
KuHeTrnka roMOTeHHBIX XUMUYECKHAX
peaKIuii.

1.16

JlabopaTtopHas pabota Ne3.
PacTBOpeHue TBEPIBIX TEN B
YKUIKOCTH.

1.17

JlaGoparopHas pabora
Ne4 HaGyxaHue momMepHbIX
MaTepUaJIoB.

Hroro

108

26

74

3.2.2. 3aouHas Gpopma o0ydeHust

n/n

TeMbl
JTUCHUILIHHBI

TpyaoeMkocThb, yac

ce

AyautopHasi pabora

F&E o 3




Cemunap

ckue/

MIPAKTHYECKHE
[IpakTnue

Jlaboparo
CKasl IIOJIrOTOBKA

Jlexmn
PHBIE 3aHATHS

3aHATUA

Tema 3. OCHOBBI XUMHUYECKOMI 27 2 25
11 TepMOAMHAMUKU. BTopoii u Tperuit
3aKOHBI TEPMOIMHAMUKH.

Tewma 4. TepmoarHamMuka 27 2 25
1.2 XHMHYECKOTI0 paBHOBECHS. 3aKOH
JnercTByromux Macc. Koncranra
XUMHUYECKOT'O PABHOBECHSL.

JlaGopaTopHas paborta Nel. 27 2 25
1.3 OnpeneneHre KOHCTaHTBI
JUCCOLIMAITY C1a00T0 AIIEKTPOIIUTA.

Jlaboparopnas pabota No2. 27 2 25
14 KuHeTnka roMOreHHBIX XUMUYECKUX
peaKiui.

HUroro 108 4 4 100

3.3 Conep:xkanue THCHUTLIHHBI

Tema 1. BBenenue

[Ipeamer, nenum u 3amauu OUCHUAILIMHBL. [lepBbI 3akoH TepMoauHAMUKH. H30XOpHBIN,
n300apHbIl M H30TepMHUECKUil mporecchl. Pacuer paboOThl pacIIMpeHUsi 3TUX IPOLECCOB.
TepMoanHaMHUYECKUE CUCTEMBI U MpOIecChl. 3HaUeHUuEe (PU3NYEecKOd XUMUU A 3PPEKTUBHOCTH
NPOTEKaHHUsS METAUTyprUYecKUX TIPOLECCOB O0ecleyeHuss M HKOJOTMUecKoW O0e30macHOCTH
OKPYKaIOIIEeH CPeabl.

Tema 2. Tepmoxumust

Tepmoxumuueckue peakuuu. 3akoH ['ecca. TemnoBoit 3¢ (ekT XUMHUECKUX peakluil, ero
CBS3b C BHTaNbIUEH peakuuu. CTaHgapTHas SHTAIbNUS 00pa3oBaHus BewecTB. CBs3b SHTAIBIIUU
peakuMu ¢ BHYTpeHHeHl sHeprueil. BiusHue Temmeparypbl Ha TemIoBOH 3(PQHEKT XUMHUECKOH
peakuuu. YpasHenue Kupxroda.

Tema 3. OcHOBBI XMMHYECKOH TEPMOAUHAMUKH.

Bropoil 3akoH TepMOAMHAMUKH. OHTPOIHMS, BEPOATHOCTHBIM XapakTep SHTPOIMHU.
OHTponus B 00paTUMBIX U HEOOpaTUMBIX Ipolieccax. CTangapTHbIE 3HaUCHUs SHTponuu. TernoBas
teopema HepHcra, e€ mpumeHeHue [Uisi pacd€ra M3MEHEHMsI SHTPONUU XUMHUYECKHX PEeaKIHil.
TepmoaunaMudeckue mnoteHuuanbl. CBOOOJHBIE HPHEPTUUM B HM30TEPMHUYECKOM U H30XOPHOM
nporeccax. CraHgapTHOe 3HaueHuWe CBOOOgHOW osHeprun [nO6ca. VYpaBHenue ['nb60Oca-
I'enbMmrosbia. XuMUYECKUN MOTEHIMA UI€ATBHOTO M PEAJIBHOTO Ta3a.

Tema 4. TepmoaguHaMHKa XMMHYECKOTI'0 PABHOBECHUS

3aKkOoH JEHCTBYIOIIMX MacC, KOHCTaHTA XMMMUYECKOTO paBHOBecUs. CBsA3b KOHCTAHTBI
paBHOBeCcHsI C HM3MeHeHueM cBOOOAHON sHepruu ['nb6ca. YpaBHEHHS H30TEpMbl U H300aphl
XUMHUYECKUX PEAKIMH M UX NMPUMEHEHHE Ul Pacy€TOB XMMHUYECKOIO PAaBHOBECHS. 3aBUCHUMOCTH
1300apHOT0 U XMMHUYECKOTO MOTEHIINAJIOB MI€ajIbHOr0 ra3a OT JaBjieHus. PaBHOBecHue B peabHBIX
ra3oBbIX cHUcTeMax. JIeTydecTb 1 aKTUBHOCT.

Tema S5.Da3oBble paBHOBeCHsSI B reTeporeHHbIX cucremax. da3oBble paBHOBECHS B
reTeporeHHslx cucremax. I[IpaBuno ¢a3 ['mb6ca. [laBnenue mnapa TBEpIBIX U JKUAKHX Tell.




Vpasuenue Knaysuyca-Knanelipona. ®a3oBbie paBHOBECHUS B OJHOKOMIIOHEHTHBIX CHCTEMax.
Juarpamma cOCTOSIHUSI YUCTOT'O BELIECTBA.

Tema 6. @a3oBble paBHOBECHSI B IBYXKOMIIOHEHTHBIX CHCTEMAX

Tepmuueckuii ananu3. IlocTpoeHue auarpamMm CoOCTaB-TEMIEpPATypa KpHUCTAJUIM3aLNU
(mnaBienwust). OcHOBHbIE TUIBI quarpamm. [IpaBuio peruara. PaBHoBecHe «KHIKHI pacTBOp-Tap».
3aBUCMMOCTh JaBJICHUS HACBIIIEHHOrO Iapa OT COCTaBa >KUIKOrO pacTBopa. 3akoH Payrs.
PacTBOpBI ¢ MONOKUTENBHBIMU U OTPULIATEIbHBIMU OTKJIOHEHUAMHU OT 3aKkoHa Paynsa. CocraB mapa
HajJ pacTtBopoM. 3akoHbl KonoBanoBa. JlmarpamMMmbl «coCTaB - JaBl€HUE Iapa» U «COCTaB-
Temreparypa kunenus». [leperonka u pekruduxarus.

Tema 7. PacTBOpBI.

Knaccudukanuus pactBopoB. Pa3z0aBieHHble pacTBOPbI HEINEKTPOJUTOB. JlaBieHue
HaCBILIEHHOI'O IIapa pacTBOPUTENS HaJ pPAcTBOpOM. Temmeparypbl 3aMep3aHus M KHUIIEHUSA
pa30aBiieHHbIX pacTBOpoB. Kpuockonus u 30ymnuockomnus. OcMoc U OCMOTHYECKOE J1aBJICHUE.

Tema 8. PacTBOpPBI 2JIeKTPOJINTOB

[IpyurHBI 1 MEXaHU3M 3JIEKTPOIUTHUECKOHN aucconranuy. CBsi3b CTENEHU JUCCOLUALIUY C
n3oToHnYeckuM Kodddunumentom Bant-I'odda. DnekrponpoBoauMocTs pacTBOpPOB. YenbHAs U
HKBHUBAJICHTHAs AIIEKTPONPOBOAUMOCTH pacTBOpOB 3JIEKTPOJIUTOB. 3aBUCUMOCTh
AMEKTPONPOBOAUMOCTH OT MPUPOIBI SJIEKTPOIUTA, KOHIEHTPALMKU U TEMIEpaTypbl pacTBOpA.
Konaykromerpus u ee nmpuMeHeHue. PacTBOpBI CHUIIBHBIX 3JIEKTPOJIUTOB. AKTUBHOCTh M MOHHAs
cua pactBopa. CpeHsisi akTUBHOCTb pacTBOpa U €€ CBS3b C aKTUBHOCTBIO OTJEJIbHBIX HOHOB.

Tema 9.@opmajibHAA KHHETHKA.

OcHoBHBIE TIONOKEHHS W MOHATHS. KuHeTndeckas kiaccu(uKanus XMMAYECKUX PEaKIni.
MonekynapHOCTh U MOPSIOK peakuuu. KuHeTuueckue ypaBHEHHS PEaKIMil MEepBOrO U BTOPOTO
nopsAKoB. Pacu€rHble U rpaguuecKue METO bl ONIPEICIICHUS TOPSIKa PEaKIIH.

Tema 10.TeopeTnyeckue 0CHOBbI XMMHY€CKOIl KHHETHKH.

Brnusaue Ttemneparypel Ha CKOPOCTh XUMHUYECKHX pEakUMi. OHEprus akTUBALIMUH.
VpaBHenne Appenuyca. MeTONbl ONpeneneHus] DHEPrUuM aKTHUBALUUA. ODHTPONUS aKTHUBAIUU.
Knaccudukanus KaTaqUTHUECKUX TMPOIECCOB. [ OMOTeHHBIH UM TETEPOreHHBIN  KaTallu3.
Oco0eHHOCTH IEHCTBHSI KaTATM3aTOPOB B T€TEPOTreHHOM KaTau3e.

Tema 11 DaexkTpoaHbIe paBHOBeCHS

Bo3HMKHOBEHME cKauKa 3J€KTPOJHOrO MOTEHIMala U JBOMHOIO 3JEKTPUYECKOTO CIIOSl Ha
TPaHUIE «METAI-PACTBOP DJIEKTPOIUTA». TepMOAMHAMUYECKOE BBIpRXXEHHE JUIsl CKauka
AIEKTPOTHOTO MOTEHIINAaa. YpaBHeHue Hepucra. Knaccudukarms 3JIEKTPOJIOB.
OnekTpoxumudeckue 1enu. CBs3b  DIEKTPOABMKYIIEH CHIBI C  TEPMOAMHAMUYECKUMHU
xapaktepuctiukamu. [loTeHIoMeTpust U e€ mpuMeHEeHHe.

Tema 12 KuHeTnka 3/1eKTpoAHBIX npoueccoB. [lomspuszanus snexkrpona. [InotHocTs TOKa
KaK XapaKTepHCTHKa 3JIEKTPOJHOro mporecca. KMHeTHka M MeXaHU3M BBIAEJIEHUS BOAOpOJA M3
BOJHBIX PAacTBOPOB AJIEKTPOJIMTOB. Teopus 3ame/yieHHOro paspsaa. Tok oOMmeHa u
nepeHanpspkeHus. JAuQy3rnoHHas KWHETHKA MpPU DJIEKTPOXUMHUYECKOM IPEBpAIICHUH BEIIECTB.
3aBUCHMOCTh TOK OT MoTeHIMana. YpasHeHnue Mnpkouya. [lonsporpadudeckuii MeTo1 aHamu3a u
€ro INprUMeHEHHeE.

Tema 13 HepaBHoBecHbBIe 3/1eKTPOAHBIE Npouecchl. OCOOEHHOCTH JIEKTPOIHBIX peaKIni
pu anekTpoause. 3akoH dapanes n ero npumeHeHne. HanpsbkeHne pas3iioxKeHus Mpu AIEKTPOIIN3e
BOJHBIX pacTBOpPOB. [IpuMeHeHHe 3ieKTposiv3a AJis MONTYYEHUsI METAIOB U B JIPYTHUX OTPACIAX
MPOMBIIIIEHHOCTH.

3.4 TemaTuka ceMHHAPCKHUX/MPAKTHYECKHX U JA0OPATOPHBIX 3aHATHIA
3.4.2.JTaGopaTopHble 3aHATHS

JlaboparopHast pabota Nel. OnpeneneHre KOHCTAaHTBI AUCCOIUAIINH CTa00T0 AIIEKTPOIIUTA.
JlabGopaTopHas padota Ne2. KuHeTnka roMOreHHBIX XUMUYECKHUX PEAKIIUM.



10

JlabopaTopHas pabota Ne3. PacTBOpeHHE TBEPBIX TN B KUIAKOCTH.
JlabopaTtopHas padota Ne4.HaOyxaHue moJuMepHBIX MaTEPUAIIOB.

3.5 TemaTuka KypcoBbIX IPOEKTOB (KypCcOBBIX padoT)

KypcoBbie paboThl HE IPETYCMOTPEHBI
4, YuebHO-MeTOAM4YecKOe M HHPOPMAITMOHHOE o0ecTieueHne

4.1 HopmatuBHble 1o0kyMeHTBI 1 'OCTbI

1. ®I'OC BIIO no namnpasienuto noarotoBku 22.03.02 «Metamayprus», yTBEpKIESHHBIH,
Muno6pnayku Poccun 25.05.2020

2.Ilpuxkaz MunoOpnayku Poccun ot 05.04.2017 Ne310 «OO6 yTBepkACHUM MOpsIIKa
OpraHu3allil U OCYLIECTBJIEHHsI 00pa30BaTENbHOM JEATEIbHOCTH IO MNpPOTrpamMMaM BBICIIETO
MpoeCCHOHAIBHOTO 00pa3oBaHUs- MporpamMmam OakajgaBpuaTa, MpOrpaMMaM CIeHHAIUTETa
,JIporpaMMamM MarucTparypbi»

3. IIpuxa3z MunoOpuayku ot 25.08.2017 Ne§16 «OO0 yTBepkIeHHH TOpPSIIKAa MPUMEHEHUS
OpraHu3alUsIMM  ,0CYILECTBIAIOUIMMU  OOpa30BaTEeNbHYIO  JEATEIbHOCTb  3JIEKTPOHHOIO
00y4YEeHHS, JUCTAIIUOHHBIX 00pa30BaTENbHBIX TEXHOJOTHHA TPU peau3allid TpU  peaTu3aliu
00pa30BaTeNbHBIX IPOrPaMM»

4. HopmaTHBHO-METOMYECKHE TOKyMeHThl MuHOoOpHayku Poccuu

5.JIokaibHBIE HODMATUBHBIE AKTHI Y HUBEPCUTETA

4.2  OcHoBHas TUTEpaTYypa

1. T'opurkos, B.1. OcHoBsl (pusnueckoii xumuu / B.U. Topuikos, U.A. Ky3Henos. — M.:
BMHOM, 2006. — 407c

2. Meronuueckoe mnocobue mo (u3nyecko XHMMHUHM: ATrperatHbleé COCTOSHUS BEIIECTBa.
OcuoBbl xumudeckoit Tepmoaunamuku / T.J] Kazapunosa, JI.A. Hcaiiuea. — Caparos, 2009. - 40 ¢

4.3 JlomosHUTeNbHAS JUTEPATypa

1. dusnyeckas v KOJUIOWIHAS XUMHUs (B OOIIECTBEHHOM MUTaHuM): yueOHoe mocobue / C.B.
I'opOynmioBa, 2.A. MymnosipoBa, E.C. Opo6eiiko, E.B. ®enopenko. — M.: Anspa-M; UHOPA-M,
2006. — 270 c.

2. Kpyrnsikos, [1.M. ®usnueckas u koyutonaHas xumus / [1.M. Kpyrnskos, T.H. Xackosa. —
M.:Bpicm. mk., 2005. - 319 ¢

3.Kparkwuii cnpaBoyHHK (przuko-xumudeckux BenuuuH. [loa pen.K.IT.Mumenko u
A.A Pasnensa. Xumus, J1.,1976 ,¢.182

4.4  JnekTpoHHBbIE 00pa3oBaTe/IbHbIE PeCYPChl

IIpoBenenue 3aHATUH U aTTECTALlM BO3MOXKHO B AUCTAaHIIMOHHOM (popMaTe ¢ MpruMeHEHHEM
CUCTEMBI AUCTaHIIMOHHOTO o0yueHus: yuusepcutera (CAO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii a1eKTpOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo Bcem pazaenam nporpamMmel:.
Pazpaboranubsie DOP BKIIIOYAIOT TPEHUPOBOYHBIC M UTOTOBBIC TECTHI.

1. duznueckas xumus https://online.mospolytech.ru/course/view.php?id=6930
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[Mopsimok mpoBeaeHus: paboT B AUCTAHIIMOHHOM (OpPMATE YCTAHABIMBACTCS OTACTbHBIMU
PaCHOPSHKCHUSAME IPOPEKTOPa 10 y4eOHOH paboTe U/ITH EHTPOM y4eOHO-METOAMYECKON pabOThI.
Kaxiplii cTyieHT o0ecrieueH HHNBH Iy IbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K

3JIEKTPOHHBIM OnbHoTeKam yausepcuteta (elib.mgup; lib.mami.ru/lib/content/elektronyy-
katalog) k 3eKTpOHHO-OMOIMOTEUHBIM CUCTEMAM (DJIEKTPOHHBIM OMOITMOTEKAM)

2. ANChem.ru —IIpodeccruoHanbHbIi HHTEPHET PECYPC , MOCBAIICHHBIN aHATUTHYCCKOM
XMMHUH U XUMHYECKOMY aHaIIU3y ¥ MeTpojoruu http://www.anchem.ru

3.DnexTpoHHO-6ubanoTeunas cucrema IPRbooks http://www.iprbookshop.ru

4.Katanor ccbUIoK Ha (aiiiibl ¢ 371eKTpOHHbIMU KHHraMu http://www.y10k.ru/books

5.Poccuiickuii XMMHKO-aHAIUTHYECKHiA TopTai http://www.anchem.ru/literature

6.ITopran Xumuueckoro dakynsrera MI'Y http://www.chem.msu.su/rus

7.2nexTpoHHbIe XuMHUYeckue oubmoreku http://djvu-inf.narod.ru/nclib.htm

4.5

JIuneH3uoHHoe M CBOOOJHO  pacmpocTpaHsieMoe NMporpaMMHoOe
o0ecrieyeHue
HanmenoBanmne | Pa3zpadoruuk HocrynHoc Ccblika Ha EquHbINH
o Th peecTp pOCCHIiCKUX
(mpaBoobuagaren | (IMIeH3MOHHOE, nporpamm st IBM u BJ]
b) cB00OIHO (npu HAJTMYMH)
pacnpocTpaHsieM
oe)
Astra Linux 000 JIuieH3noHHOe https://reestr.digital.go
Common Edition| "PYCBUTEX- v.ru/reestr/305783/?sphrase_i
ACTPA" d=954036
MoitOduc OO0 "HOBBIE JIuneH3noHHOe https://reestr.digital.go
OBJIAYHBIE v.ru/reestr/301558/?sphrase_i
TEXHOJIOT'NN" d=943375
4.6  CoBpemeHHble MpodeccCHOHATbHbIE 0a3bl JAHHBIX U MHPOPMALMOHHBbIE

CIIpaBOYHBIC CUCTEMBI

Ilepeuensb pecypcoB cetu UHTepHeT, JOCTYNHBIX JJIsl OCBOCHHUS TMCIHUILIHHbI:

CcblLIKa
pecypc

Ha

HaumeHnoBanue HocrynmHocTh

HNHpopManMOHHO-CIIPABOYHbIE CHCTEMbI

HNHdopManinoHHbIE pecypchl
Ceru Koncynsrantlltoc

http://
www.consultant.ru

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com JlocTymHa B ceTH
WuTepuer 6e3
OTrPaHUYEHUIN

IPR Books https://www.iprbooksh JlocTymHa B ceTH



http://www.anchem.ru/
http://www.iprbookshop.ru/
http://www.y10k.ru/books
http://www.anchem.ru/literature
http://www.chem.msu.su/rus
http://djvu-inf.narod.ru/nclib.htm
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/
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op.ru WNureprer 6e3
OrpaHUYECHUM
ITpodeccroHambHbIH http://www.anchem.ru JlocTymHa B ceTu
HMHTEPHET peCypce , OCBSAIICHHBINA WNHurepuer

AHAIUTUYECKON XUMUU U
XUMHUYECKOMY aHAIU3Y U
METPOJIOTHH

IIpodeccnonanbHbie 0a3bI JAHHBIX

baza  pmamneix  Hayuwsoii | http://wwwe.elibrary.ru JloctynHo

DIIEKTPOHHON OMOIHOTEKH
(eLIBRARY.RU)

Web of Science Core| http://webofscience.com JlocTymHO
Collection — mnomuremarnveckas
pedeparuBHO-OnOIHMOTrpaduuecKas
" HaYKOMETpPUYeCKast

(bubmmomeTpuueckas) 6a3za JaHHBIX

S. MarepuanbHO-TEXHUYECKOE ol0ecneyeHue
duznueckas XUMusl JlekunoHHast ayTUTOPUS Cronmsl  y4eOHBIE CO  CKaMbsIMH,
ITK 433,I1K 529. ayAMTOpHas  JOCKa,  IIEpEHOCHOMU
129626, r. Mocksa, MYJIbTUMEANNHBIN KOMIIJIEKC
yn.  Tlasma  Kopuaruha, | (ppoexrop, Hoyr6yk). PaGodee Mecto
.22, cTp. 2 Tpero aBare’is

Jlaboparopun kagenps! | JlabopaTopust OCHAIllEHA: BBITSHKHBIMU

«Xumbuorex» IIK 510, | mkadamu; TEPMOMETPAMHU X
526,529 TEpMOCTaTaMH, 9JIEKTPOHHBIMH
129626, r. Mocka, AHAJUTHYECKUMH  BecaMH; BecaMu
yn. Ilaia KopuaruHa, 71ab0paTOPHBIMH SJEKTPOHHBIMU; PH-
122, crp. 1 MeTpamu; aKBaIUCTUILISTOPAMU;
(OTOKOIOPUMETPAMHU;
KOHTYKTOMETpaMH, KYJIOHOMETPOM.

[Tpu npoBeaeHnn 1a60paTOPHBIX PabOT
CTYJICHTBI MCTOJIb3YIOT CHEIHATBHYIO

XUMHUYECKYIO NIOCYLY: MEpHBbIE
IWIMHIPBI, KOJMObI KOHWYECKHE U
MEpPHBIE; IIUTIETKH, OropeTKH,
POOUPKHU.

JlaGopaTopHbIii MIPAKTUKYM
BKJIFOYAET paboThI 1o
KOHIYKTOMETPUUYECKOMY "

MNOTCHIHUOMETPHUICCKOMY TUTPOBAHHIO.
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6. MeToanueckue peKoOMeHaaIun

6.1 MeTO):[I/I‘IECKPIe PEKOMEHAALINHA JIA NIPEnoaaBaTes 1o OprauHm3anuu
o0yueHust

MGTOI[I/IKa HpeHOI[aBaHI/ISI JOUCHUIIJIINHBI <<CDI/ISI/I‘IGCKa$I XUMUA» nu peanmauml
KOMIICTCHTHOCTHOI'O IMOAXOJa B H3JIOKCHHM MW BOCIPHUATHH MaT€pHaia IpEAYCMaAaTpUBaACT
UCTIOJIb30BaHUE CIEAYIOIINX AaKTUBHBIX M MHTEPAKTUBHBIX (OPM TMPOBEIACHUS TPYIIOBBIX,
HHIUWBUAYAJIbHBIX, ayAUTOPHBIX U BHCAYJUTOPHBIX 3aHATUU:

- YTCHHUC JIeKI_II/Iﬁ C UCITIOJIB30BAHUCM I/IHTepaKTI/IBHHX CpeI[CTB HarJisifHOCTHU (Hpe3€HTaI_II/II/I,
BI/I,Z[eO(l)I/IJ'IBMBI C ,HeMOHCTpaHHeﬁ XUMHUYECCKOI'O BKCHepI/IMeHTa);

- BBIIIOJIHCHHUC CTy,IIeHTaMI/I I/IHI[I/IBI/II[yaJIbHBIX CaAMOCTOATCIBbHBIX pa60T nu pa60T
71a00paTOPHOTO MPAKTUKYMA.

[IpeaycMoTpeHa BO3MOXKHOCTb MCITOJIB30BAHUS AJIEKTPOHHOTO OOYYEHHMS, TUCTAHIIMOHHBIX
oOpa3oBaTenbHbIX TexHonoruil. Bece marepuansl pasmematorcss B CJJO Mockosckoro Ilomutexa
(https://online.mospolytech.ru).

6.2 MeToauueckne yKazaHus 1J5 00y4aIOMIUXCSI O OCBOEHHIO TUCITUTITIHHBI

B mporiecce 00y4ueHUsT MCIONMB3YIOTCS CISAYIONIUE OIEHOYHBIC (DOPMBI CAMOCTOSATEIHHON
paboThI CTYICHTOB, OIICHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJIS YCIICBAEMOCTH M MPOMEKYTOYHBIX
aTTeCTaLUN:

1) KOHTPOJIbHBIE BOMIPOCHI,

2) UHAUBUAyaIbHbIC 3aJaHNS,

3) MOJArOTOBKA M 3aIUTA JIAOOPATOPHBIX PadoT,

4) TecroBble 3aganus B cucreme LMS.

1. DOoH/1 OLICHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI M OLIEHMBAHMS Pe3yJIbTATOB 00y4eHH s

[IpomexyrouHas arrectauus oOy4arommxcs B (opMe »SK3aMeHa MPOBOJUTCS IO
pe3yiibTaTaM BBIIIOJHCHUA BCEX BU0OB yqeGHoﬁ pa60TBI, NpeaAYCMOTPCHHBIX y‘le6HLIM IIJTaHOM IIO
JUCHUITIIINHE «DOuzngeckas XUMHUA», IIPHU OTOM YUHUTBIBAIOTCA PE3YJIbTAThl TCKYIICIO KOHTPOJIA
YCIICBAEMOCTHU B TCYCHHUEC CEMCCTPA.

K sKk3ameHy 0omycKaroTCsl TOJIBKO CTYJEHTHI, BBIIIOJIHUBIINE BCE BHUJbI y4eOHOU pabOThI,
NpeaAyCMOTPCHHBIC pa60qe171 HpOI‘p&MMOfI 110 JUCITMITIIMHE «Duznyeckas XUMMUA»
(MpOMEKyTOYHbIE TECTHPOBAHMS, BBIIOJIHEHHWE M 3alUTa JaO0OpaTOpHBIX paboT, BBIOJIHEHUE
WHJUBUIyaJIbHBIX 33JJaHUN).

7.2 IIkana u KPUTepPUHU OLIEHNBAHNUS Pe3yJIbTATOB 00y4eHUsl

OO6s13aTeJIbHBIMU  YCJIOBUSIMH TOJATOTOBKH CTYJ€HTa K NPOMEXYTOYHOH aTrecTauuu
SIBJISICTCSI BBITIOJIHEHWE W 3aIlUTa CTYIAEHTOM JIa0OpaTOPHBIX paboT, MPEeayCMOTPEHHBIX pabodeit
MpOrpaMMoil U MPOXOXKIECHUE BCEX MPOMEKYTOUHBIX TECTOB HE HMXKeE, 4yeM Ha 60% MpaBUIIbHBIX
oTBeTOB. [IpoMexxyTOUHBIE TECTUPOBAHUS MOTYT MIPOBOJIUTCSA KaK B ayJUTOPUN YHUBEPCUTETA IO
KOHTPOJIEM IpernoaBaTelis, TaK U IUCTAHIIMOHHOM (popmare Ha yCMOTpPEHHUE TpernoaaBaTers.

HIxaJjia oneHNBaAHUA Onuncanue
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BrimonHens! Bee BUIIBI yUeOHOM paboThl, MPeyCMOTPEHHBIE
y4eOHbIM T1aHOM. CTYIEHT IEMOHCTPUPYET COOTBETCTBHE 3HAHUM,
YMEHMI, HaBBIKOB IIPUBEJCHHBIM B TaOJIUIaX [TOKa3aTeNEH,
onepupyeT NpUOOPETCHHBIMU 3HaHUSMH, YMEHUSIMH, HaBbIKAMU,
IIPUMEHSIET UX B CUTyalUsIX NOBBILIEHHOMN ci10KHOCTH. [Ipu 3TOM
MOTYT OBITh JJOIYLEHbl HE3HAYUTEIIbHbBIC OIINOKU, HETOYHOCTH,
3aTpyJHEHUS NPU AHAIUTUYECKUX ONEepalusiX, IEPEHOCE 3HAaHUI U
YMEHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYALUH.

Xopouio

BrinonHens! Bce BUbl yueOHOM pabOThl, IPeyCMOTPEHHBIE
y4eOHbIM T1aHOM. CTYIEHT JEeMOHCTPUPYET YaCTHUHOE
COOTBETCTBHUE 3HAHUM, YMEHUIA, HABBIKOB MPUBEJCHHBIM B TaOIHIIAX
MoKa3aTesie, onepupyeT NPpUOOPETCHHBIMH 3HAHUSIMH, HO
JOMYCKAIOTCS HE3HAYUTENbHbIE OIUOKH, HETOYHOCTHU MPHU
AHAJIMTUYECKUX OIlepalUsiX, 3aTPyAHIETCS IIPU IEPEHOCE YMEHUHN HA
HOBBIE, HECTAH/IAPTHBIE CUTYaLIUH.

VY 10BIIETBOPUTEIBHO

Boinonnens! Bce BUbI yueOHOM paboThl, IPEeyCMOTPEHHBIE
yaeOHBIM TuTaHOM. CTYIEHT IEMOHCTPUPYET HETTOJTHOE
COOTBETCTBHUE 3HAHMI, YMEHUH, HABBIKOB MPUBEICHHBIM B TAOIUIIAX
MOKa3aTeseH, OnepupyeT MPpUOOPETCHHBIMU 3HAHUSIMH,
JIOTYCKAIOTCS 3HAYUTENbHbIE OIUOKH, HETOYHOCTH MPHU
AHAJIMTHYECKUX ONEPALUAX, UCIIBITHIBACT 3HAUUTEIIbHBIE
3aTPYAHSETCS IIPU IPUMEHEHUH HABBIKOB B HOBBIX CUTYaLUsAX

HeynosnerBopurensHo

He BeinonnHeH oauH niu 6osee BUAOB yueOHOU padoTHI,
MPEYCMOTPEHHBIX y4eOHbIM IIaHOM. CTYAEHT IEMOHCTPUPYET
HETIOJTHOE COOTBETCTBUE 3HAHUH, yMEHUI, HABBIKOB ITPHBE/ICHHBIM B
TabIMIax MoKa3aTeneil, JoMyCcKalTCsl 3HaUuTeNIbHbIE OLTHMOKH,
MIPOSIBIISIETCS] OTCYTCTBHE 3HAHUI, YMEHUH, HABBIKOB TIO PSIILY
MoKa3aTesei, CTY/IEHT UCIIBIThIBAECT 3HAUUTENIbHbIE 3aTPYAHEHUS
MIpH OTIEPUPOBAHNY 3HAHUSAMHU M YMEHHUSMH TIPH UX TIEPEHOCE Ha
HOBBIE CUTYAIUH.

7.3  OueHoYHbIE CpPeICTBA

7.3.1. Texkymmii KOHTPOJIb
IlepeyeHb OLIEHOYHBIX CPEACTB M0 AUCHHUILINHE «DPu3nyecKas XUMHD)

Haunmenos [Tpencrasne
No KpaTkast xapakTepucTHKa OLIEHOYHOIO
aHUE OLICHOYHOI'O HUE OLIEHOYHOTO
OC cpencTBa
cpencrsa cpencta B DOC
PasznuyaroT 3amaun v 3a1aHUS:
a) penpoAYKTUBHOIO YPOBHS
Pa3HoypoBHEBBIE ) pemponyK yp ’
MIO3BOJISIFOIINE OLIEHUBATh U TUarHOCTUPOBATh
3a]ja4d 1 3aJaHUS Kommuiekt
3HaHUe aKTHIeCKoro MaTepuasna (6a3oBbie
1 (P33) nna Pa3HOYpOBHEBBIX
MOHSITHSI, AITOPUTMBI, (DaKThI) U .
CaMOCTOSITEIIbHOE 3a/1a4 U 3a/1laHuit
AGOTEL yYMEHHE NMPaBUIbHO UCIIOJIb30BaTh
P CHelalbHbIC TEPMUHBI ¥ IOHSTHUS, Y3HABaHHE
00BEKTOB U3y4EHHS B paMKax ONpeAeIEHHOTO
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pazaena AUCIUTUINHBL,

0) PEKOHCTPYKTHBHOTO YPOBHS,
MO3BOJIAIONIMEOLICHUBAT U
JMarHOCTHUPOBATh YMEHUSI CHHTE3UPOBATh,
aHAJM3UPOBATh, 0000IIATh PAKTHUECKUH U
TEOPETUUECKUI MaTepHal C
(dbopMyITupOBaHUEM KOHKPETHBIX BHIBOJIOB,
YCTaHOBJICHHEM MIPUYUHHO-CIICACTBEHHBIX
CBsI3eH;

B) TBOPYECKOT'O YPOBHSI, IIO3BOJISIOLINE
OLIEHUBATh U IUATHOCTUPOBATH YMEHHS,
WHTErpUpOBaTh 3HAHUS PA3IMYHBIX 00JacTel,
apryMEHTHPOBATh COOCTBEHHYIO TOUKY 3PEHUSI.

'Y CTHBIN onpoc,
2  |cobecemoBaHue,

CpencTBo KOHTPOJIs, OPraHU30BAHHOE KaK
crieruanbHas Oecesa MpenogaBaTens ¢
00y4aroIyuMCs Ha TEMbI, CBA3aHHBIE C
M3y4aeMOM TUCIMIUIMHON, U PACCUUTAHHOE Ha

Bonpocsr mo
TEMaM
CLUTIIIUHBI [

polelypy U3MEPEHHsI YPOBHsI 3HaHUI U YMEHUI

(YO) . NIOTTYCKa U 3aIIUThI
BLISICHEHHE 00beMa 3HaHUM, 00y4aronierocs mno
mabopaTopHBIX padoT
OTpEeIETICHHOMY pa3Jiely, TeMe, Tpo0IeMe | T.1I.
IlepeueHb TECTOBBIX 3aaHUN JJIs1
3 Tect [IPOMEXYTOYHOI'O U UTOIOBOT'O KOHTPOJIS, DoHx
(T) [MO3BOJISIIOIITUI aBTOMATU3UPOBATH TECTOBBIX 3a/IaHUN

7.3.2. IIpoMexkyTOYHAs aTTECTALUSA

IIpuMepsI pa3HOYPOBHEBBIX 32/1a4 M 3aJaHuil 110 Teme «Pacuer TemI0BbIX 3(PPeKTOB U
BJIMSIHHE TEMIIEPATYPbl HA BEJIMYHHY TeIJIOBLIX 3P (PeKTOB XHMMHYECKUX PeaKIHil»

3ana4u U1 CaMOCTOSITENIBHOTO PEIIEHHUS C HUCIIOJIb30BAHUEM CTaHIaPTHBIX

3HAYECHUM U3MEHEHUs DHTAJIbIINU

CornacHo BapHaHTY, BbIJaHHOMY IPEI0/1aBaTeIEM, BEIUNCIUTE TEIIOBOH 3P PeKT

XMMHUYECKON peakuy MO CTaHIapTHBIM TeruioTaM oOpazoBaHus npu 298°K:a) mpu p =
const; 6) mpu V = const. CTanaapHbIe TEIUIOThI 00pa30BaHUS YUaCTHUKOB PEAKI[MH BO3BMHUTE U3

CIpaBOYHUKA [4]

Bapuant YpaBHeHue peakuuu
1. 4NH3 (1) + 502 (1) =4NO (1) + 6H20 (1)

O©oOo~NO Ok WwWN

.4HCI (r) + O2 (r) = 2H20 (1) + 2Cl2 (1)

. CaCOs3 (1) = CaO (1) + CO2 (1)

. Fe304 (1) + H2 (1) = 3FeO (1) H20 (1)

. Ca(OH)2 (T) + CO2 (1) = CaCOs3 (1) + H20 (1)
.2CO (1) + SO2 (1) = S(pom6) + 2CO2 (1)
.2NO2 (1) + O3 (1) = O2 (T) + N2Os5 (1)

. CHs (1) + 202 (1) = CO2 (1) + 2H20 (k)

. 2AgNO:3 (1) = 2Ag (T) + 2NO2 (T) + O2 (T)

10. H2 (r) + CO2 (r) = H20(1) + CO (1)
3anauu no 3akoHy Kupxrodda

CornacHo cBOeMyY BapHaHTY BBIUYUCINUTE TEIIOBOM 3(h(PEeKT XUMUUECKON PEeaKINK MPU
yka3aHHOH Temneparype. CTaHJapTHbIE TEIUIOTH 00pa30BaHUs YHaCTHUKOB PEaKIIUU U
K03 (HULIMEHTH YpaBHEHUS U3 CIIPABOYHBIX JaHHBIX [4]

Bapuant Ypasuenue peakuuu T, K
1. CaCOs (1) = CaO (1) + CO2 (r) T=550K
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. FesOu4 (1) + Ha (r) = 3 FeO (1) + H20 (r) T=480 K
. Ca(OH), (T) + CO2 () = CaCOs (1) + H0 (r) T=830 K
.2CO (1) + SO, () = S(pom6) + 2CO2 (r) T=740 K

. 2NO2 (1) + O3 (r) = Oz (r) + N2Os (r)  T=530 K

. 4NHs (1) + 502 (r) = 4NO (r) + 6H,0 (r) T=700 K

. 4HCI (r) + 02 (r) = 2H,0 (r) + 2Clo (r) T=600 K

. CaCOs (1) = CaO (1) + CO2 (r) T=550 K

. FesO4 (1) + Hz (r) = 3 FeO (1) + Ho0 (r) T=480 K

10. Ca(OH), () + COz (r) = CaCOs (1) + H20 (r) T=830 K

O©oo~NOoOOThwdN

HpnMep TECTOBBIX 3aJlaHHIl N0 TeMe « XHMHYeCKoe PaBHOBECHE »

1.Cucrema, ciocoOHasi 00MEHMBATBLCS C OKPY:KaloLlell cpeoii JHeprueii u BenecTsoM
Ha3bIBaeTCs

a.3aKpbITOM

b.u3ompoBaHHON

C.OTKPBITOM1

2.B u30/1MpoBaHHOIi cHCTeMe Nepexo/1 CaMONPOU3BOJIbHOI0 MPoIecca 0T HAYAJBLHOI0 K
KOHEYHOMY COCTOSIHMIO CONIPOBOKIAETCS:

a.CTPEMJICHUEM DHTPOITUU K MUHUMYMY

b.yMeHblIEHEM SHTPOIIUU

C.BO3pacTaHUEeM SHTPOIIUU

3. Tepmoannamuueckas GyHKI U COCTOSTHUS fABJIsieTcs] PyHKIMel KoTOpast

a.0MpeCISETCS TOIBKO HAYaIbHBIM U KOHEYHBIM COCTOSIHUEM

b.onpenensieTcs TOIBKO HAYaIBHBIM COCTOSTHHEM

C.3aBHCHUT OT IyTH Ipoliecca

4.BcraBbTe NPONMYIIEHHOE CJI0BO: «JHEPTHs HE BO3HUKAET U3 HUUETO U HE MCYE3aeT, OHA
MOYET TOJIBKO MEePEXOUTh U3 OJTHON (OPMBI B IPYTYIO B

KOJINYECTBAX»:

5.3akoHunTe onpeaenenue: «CTeeHb HArpeTOCTH TeJa, OTpeesieMast pactpeieieHHeM
MOJIEKYJI 110 SHEPreTUYECKUM YPOBHSM, Ha3bIBACTCS

6.3akoHunMTe ompenejenue. «300apHBIM Ha3bIBaeTCs MPOLECC, MPOTEKAOIUN MpU
MOCTOSTHHOM

7.3akoHunTe (POPMYJIUPOBKY. «B M30IMpOBaHHON cHUCTEME CyMMa BCEX BHJIOB
SHEpPIrun

8.3akoHuuTe omnpenejeHne: «OTHOUIEHHE KOJMYECTBA MOIJIOMIEHHON TEJIOM TEIUIOTHI K
M3MEHEHUIO TEMIIEPATyphl, BBI3BAHHOMY 3THM MOTJIOLIEHUEM, HA3bIBAECTCS

9.BcraBbTe MpOonymeHHoe CJIoBO: «KonndaecTBo TCIIJIOTHI, 3ana‘—II/IBaeMOI71 Ha HarpeBaHHue
OIHOT'O MOJIA BEUICCTBA HA OJIUH I'paayC, Ha3bIBACTCsA TEIIOEMKOCTBIOY

10. BcraBpTe mponymeHHoe c10BO: «TepMOAMHAMMUYECKOE PABHOBECHE — 3TO COCTOSTHUE
CUCTEMBI, KOTOPOE XapaKTepU3yeTcs 3HaYEHHUEM BCEX I1apaMeTpoB B
7110001 YacTH CUCTEMBI»:
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IIpumepHbIe BApHAHTHI OMJIETOB [JISl IK3aMeHa

MUHNCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHU ST POCCUNCKOM ®EJEPALINN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXXJIEHUE BBICILIET'O OBPABOBAHUS
«MOCKOBCKHUI MOJUTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKM ITOJIUTEX)

daxynpTeT XUMUYECKON TEXHOJIOTUU U OMOTEXHOIO0ruH, Kadenpa «Xumbuorex»
Jucuunnmnna Pusnyeckas XuMus

3K3AMEHAIIMOHHBIN BUJIET Ne 1 .
1. IlepBmlii 3akOH TepMOAMHAMHMKH. MaTemMaTHMuecKOe BBIPA)KEHHE IIEPBOrO 3aKOHa
TEPMOJUHAMMKU U €T0 3HaUYCHUE.
2. JlaBiieHue mapa TBepAbIX U XKHUIKHX Tell. Y paBHeHue Kiay3uyca-Knaneiipona.

3.3anaya
YTBepxkaeHo Ha 3aceganun Kageapel «  » 202_ 1., mpotokon Ne
3aB. xadeapoii / / /

MUWHNUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHU ST POCCUNCKOM ®EJEPALINN
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VYPEXJIEHME BBICILIET'O OBPA3BOBAHUSA
«MOCKOBCKHMU NOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHM MMOJIUTEX)

DaxkynpTET XUMUYECKON TEXHOJIOTUU U OMOTeXHONIOTHH, Kadenpa «Xumbrorex»
Juctunnuna @uzndeckas XUMUs
3K3AMEHAIIMOHHBINA BUJIET Ne 2 .
1. Tepmoxumusi, TepMOXUMHUYECKHE ypaBHeHUs. CTaHAapTHAsl SHTAIbINS 00pa30BaHUS U
PacTBOPEHHUS BEIIECTB.
2. IlpaBuino ¢a3 ['ub6ca.
3. 3amaua

YTBepKIeHO Ha 3aceaHUH KaQeapsl «  » 202_ r., mpotokos Ne

3aB. kadenpoii / / /
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Bonpocs! 1J1s1 MOATOTOBKH K IK3aMEHY
[Ipenmer M OCHOBHBIE TOHATHS TEpPMOAMHAMHKH. Termora u pabora. 3akpbIThie U
U30JIMpOBaHHbIe Npouecchl. [lapameTpsl cocTosiHUA.
Kpyrosoii nporniecc. PaBHOBeCHbIE U HEpaBHOBECHBIE MTporiecchl. OOpaTUMbIe POLIECCHI.
OKCTEHCHBHbIE M HHTEHCHBHBIE CBOMCTBA YMCTBIX BEIECTB. BiMsSHME OTHOCHUTEIBHOTO
KOJIMYECTBO KOMIIOHEHTOB (OTHOCHTEIBHOTO COCTaBa) Ha MHTEHCHUBHBIE CBOICTBa
pactBopoB. [lapunanbHble MOJIbHBIE BETUYNHBI.
IlepBplii 3aKOH TEpPMOAMHAMMKU. MaTemarndeckoe BBIPAXKCHHME IIEPBOIO  3aKOHA
TEPMOJIMHAMUKH U €r0 3HaYeHHUE.
N30x0pHbIN 1 M300apHBIN npouecchl. CBA3b MEXIy BHYTPEHHEH dHeprued u cBOOOJHOU
SHTAIBIIUEH.
TemnoéMKocTb. 3aBUCUMOCTD TEMJIOEMKOCTU OT TEMIIEpATyphl U1 HTEpBaia TeMIEpaTyp
ot 273 mo 1500 K.
3aBUCUMOCTb BHYTPEHHEN SHEPIMU U SHTAJIBIIUU OT TEMIIEPATYPHIL.
Tepmoxumus, TepMoxuMudeckue ypaBHeHus. CTaHAapTHas SHTANbIINSA O00pa30BaHUS U
pacTBOpPEHUS BEILIECTB.
3akoH ['ecca. Pacyer TennoTel 00pa3oBaHus, paCTBOPEHHSI U SHEPTUM XUMUYECKOM CBSA3H.
3aBHCUMOCTh SHTABIINH PEAKIUU OT TeMIeparypbl. YpaBHenue Kupxroga.
Bropoii 3akoH TepMmonuHamuku. Ero ¢opmynupoBka U NpUMEHEHHE K HU30JMPOBAHHOU
CHCTEME.
TpeTuii 3aK0H TePMOJANHAMMKH, SHTPOIIUS U BEPOSATHOCTb.
Tepmoaunamuueckue noreHuuansl. CBodoaHas sHeprust ['mub0ca u cBoOOgHAs 3HEPrus
I'expMmromnena.
H3MeHeHne TepMOAMHAMUYECKUX ITOTEHIIMAJIOB B U30TEPMUUECKUX YCIOBUIX. Y paBHEHUE
I'n66ca-I"ensMmronsLa.
MakcumanbHas paboTa ¥ BO3SMOXKHOCTb ITPOTEKAHUS XUMHUECKOH peakuun. CTaHAapTHBIE
HOTEHIMAJIbl 00pa30BaHMsI BELIECTB.
TepMoanHaMHUKa XMMUYECKOTO PaBHOBECHS. 3aKOH JIEHUCTBYIOIIMX MacC WU KOHCTaHTa
XUMHYECKOTO PABHOBECHS.
XVMHYECKOE PABHOBECHE B TOMOTE€HHBIX U F€TEPOr€HHBIX CHCTEMAX.
CooTHOIIEHHE MEXIYy MW3MEHeHHeM CBoOOAHOM »oHeprun [ubGOca M KOHCTaHTOH
paBHOBECHS. YpaBHEHUE U30TEPMBbI PEAKIUH.
3aBUCUMOCTh KOHCTAHThI PABHOBECHS OT TEMIIEPATyphl. Y paBHEHUE U300apbl PEaKIHH.
TepMoauHaMHUYeCKOE€ paBHOBECHE B peAIbHBIX Ta30BbIX cucTeMax. Jleryuectb u
AKTUBHOCTD.
BausiHue pa3nuuHbIX (aKTOPOB Ha CKOPOCTh XUMHUYecKMX peakuuid. [IpaBuimo Bant-
Todda.
Tepmuueckuit ananu3. IlocTpoeHue auarpamMm COCTaB-TEMIEPATYpa KPUCTAIUIM3ALUH.
OcCHOBHBIE THIIBI AUATPAMM.
PaBHOBecue «oxuakuil pactBop-nap». JluarpaMma coCTOSIHUSL YUCTOTO BELIECTBA.
[TpaBuno ¢a3 I'ndbea.
JlaBnenue napa TBepAbIX U XKUAKUX Tel. Y paBHenue Kiaysuyca-Kianeiipona.
JlaBneHue HaCBIIIEHHOTO MTapa pacTBOPUTEINS HaL pacTBOpoM. l1epBrlii 3akoH Payis.
Temmeparypsl 3amep3aHusi U KUIIEHHUs pa30aBIeHHBIX pacTBOpoB. Kpuockomuueckas u
30YIINOCKONYECKask TOCTOSIHHBIE.
Ocmoc u ocMoTrdeckoe aBienue. 3akoH Bant-I'odda.
PactBopb! anekTponauToB. KoHcTaHTa U cTeNeHb AUCCOIMAIMU U CBSA3b MEX1Yy HUMHU.
PacTBOpBI CUIIBHBIX 3JIEKTPOIUTOB. AKTUBHOCTh U MOHHAS CHJIa PacTBOpA.
ONEeKTPONPOBOAUMOCTh  PACTBOPOB  3JIEKTPOJUTOB.  Y7enbHas W DKBUBAJIECHTHas
IIEKTPONPOBOIUMOCTH PACTBOPOB JIEKTPOIIUTOB, UX 3aBUCUMOCTb OT KOHIICHTPAIUH.
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[TogBMKHOCTE HOHOB M OSKBUBAJICHTHAs 3JEKTPONPOBOAUMOCTh MpU OECKOHEYHOM
pa3baBneHnu. KoHqykTOMeTprUeCKUil METO1 aHaIu3a.

®opmasibHasg kuHeTHKa. OCHOBHBIE MOJOXEHUS W NOHATHUs. Omnpenenstomas cTaaus ,
CKOPOCTb MOJIEKYJISIPHOCTb XMMHUYECKON PEaKLIHH.

BBIBOJ KHHETHUYECKOTO YPaBHEHHUs IIEPBOTO MOPSIKA.

BBIBOI KHHETHYECKOTO YPaBHEHHs BTOPOTO MOPSAIKA.

YacTtuuHblid 1 00mui opsaok peakiuu. CriocoObl OnpeieIeHHsI MOPSIIKA PEaKIINH.
BnusiHue TemiiepaTypsl Ha CKOPOCTb XUMUYECKOW PEaKMU. JHEPrusl akTUBALUH, €€ CMBICI
U rpaduyeckoe onpeencHue.

Karanus. OcoGeHHOCTH M KilacCU(UKaLUs KaTaIUTUYECKUX IpoleccoB. ['oMoreHHsI u
rereporeHHeplid  katanus. Kartanmszaropsl u npomoropbl. CrapeHue KaTajln3aTopoB,
KaTaJIUTUYECKUE SATBI.

Bo3nukHOBeHHE CKayKa MOTEHIMala Ha rpaHuIle pasaena ¢a3. [BOHHON 31eKTpUYecKuit
CJION M ero crpoeHue. YpasHenue HepHcra.

ONEKTPOXUMHUYECKHE JJIEMEHThI. ['aJlbBAHMYECKHUH 3JIEMEHT. 3JIEKTPOIABMKYLIAas CHJIa
raJIbBAHUYECKOT0 1eMeHTa. KOHIEHTpallmOHHbIN rajIbBaHUYECKUI 3JIEMEHT

W3mepeHue 31eKTpoAHbIX MOoTeHnuanoB. CTaHAapTHBIM BOAOPOJIHBINA 3JIEKTpo]. XJIIOpUI-
cepeOpsIHBIN M CTEKIISIHHBIN 3JIEKTPObl CPAaBHEHUS M UX IPUMEHEHHE.
[Torenunomerpuyeckoe TutpoBanue. zmepenue pH pactBopoB. AKTUBHOCTH HOHOB.
TepmoauHaMuka 06paTUMOro rajlbBaHUYECKOIO J1eMeHTa. PacueT KOHCTaHThl paBHOBECUS
ANEKTPOXUMHUYECKON PEAKIIMK ralbBAHUYECKOIO JIIEMEHTA.

3agauu K 3K3aMeHY N0 AucuuIInHe «Pusnyeckass XuMusD)

Paccunrary Maccy menu, BbIIEIMBIIEHCS MPU 3JIEKTpoiu3e pactBopa xsopuna meau (II)
npu nponyckanuu Toka cuiioil 10 A B Teduenue 30 mMuH. BpIXon mo TOKy mMeau paBeH
85%.Hamucats ypaBHEHUS peakilvii Ha KaTO/IE U aHOJIE.

Paccuutarh 00BbeM BOIOPO/Ia, BBIJETUBIIETOCS IPHU AJIEKTPOJIN3€E PACTBOPA CEPHOM KUCIIOTHI
P MPOMYCKaHUU TOKa cuiioi 5 A B TedeHue 1,5 yac YciaoBus 27eKTpoIM3a: TeMIepaTrypa
273 K n paBnenne p=101325 Ila; Beixox mo Toky cocrasisieT 90%. Hanucate ypaBHEeHuUs
pEaKUHil Ha KaToJIe U aHO/IE.

BbluucauTh CTENEHb OUCCOLMALMU BOABI IIPU TEMIIEpaType 25°C, ecim yIenbHast
ANEKTPONPOBOAUMOCTD YACTOM BOJBI 5,5 -10® Om™ - em™ 1 mogBmwxHOCTH HoHOB H 11 OH
npu OECKOHEYHOM pa30aBIeHUM COOTBETCTBEHHO paBHBl A H+=349,8 wu A 0 +198,0
(pa3MepHOCTH paBHBI CM 2. moms™ Om™ )

Crenenp aucconmaruu ruapokcuaa ammoHust NHsOH=0,01 paccunraTh ero KoHCTaHTY
JUCconuUaIyu, ecitd moaBukHOoCTH HoHOB NH4" 1 OH- cOOTBETCTBEHHO PaBHBI

A NHa+=73,4 1 L 0=198,0 (pasmepHOCTH paBHBI cM 2 - MoTb~ Om™ ),

CKOJIbKO BpEeMEHH HEOOXO0IUMO 3aTPaTUTh JUTsl BeIZIETICHUS AnekTpoiu3zoM 0,75 T cepedpa

u3 pactBopa AgNOs3 npu cuite Toka 1,3 A.

[Tpu kakoit TemnepaType 3aMep3HeT pacTBop xiopuaa Maraus MgClz cogepxxammii 2,6
xsnopuja maraus B 100 r Boabl. Kprockonunueckas mocTOsiHHAsE BOJbI K=1,86"

Crenenp auccormanuu o 0,001 M pactBopa xiopuaa kanuss KCl npu 25%C cocrasmsier
0,99. PaccunTaTh KOHCTaHTY AMCCOLMAIIUH XJIOPUAA KAJHSL.

Bo CKOJIBKO pa3 M3MEHHUTCSI CKOPOCTh PEaKIMU MoTy4eHust Xjaopuaa Bogopoaa HCI

H>+ Cl= 2HCI

€CJIM MOJIIPHBIC KOHIICHTPAIIMK BOJIOPO/Ia YBEITUYHTH B 2 pa3a u xjiopa B 3 pasa.
MO03KHO 71 TIOJTHOCTBIO BBIICNIUTH ME/b U3 pacTBopa cyibdarta meau CuSO4
Cu*"+Fes Cu+ Fe**

CTaHI[apTHBIe SHAYCHUA SJICKTPOAHBIX ITOTCHIIMAJIOB PABHBI

E® cuor/cu=+0,34 B 11 E? reprire=-0,44 B
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10. Beryucinuth MaKCUMaIbHYIO pabOTy pEakiiy B TAIbBAHUYECKOM DJIEMEHTE

Cu*"+Ni SCu+ Ni **
Cu| CuSOy4|| Ni SO4| Ni
eciu MosrsipHbie KoHIeHTpanuu skBuBaeHTa C (CuSO4) = Cows (Ni SO4)=1 Mot 3KkB/11

11. B peakuu BTOpOro nopsjika
A+B—II (mpoaykTsl)
koHneHTpanus BemectB coctaBuT C (A) = 0,3 monw/n1 u C(B)= 0,2 mons/n. Kak n3mMeHuThCS

CKOpPOCTb pEaKIUH, €CIM KOHLEHTPALUIO BelecTBa YBEIUYUTh A0 0,2 MOb/J, a KOHLEHTPALHUIO
BemectBa C(B) yBenmuuts 10 0,6 Moib/1.

12. Beruucnuth Temneparypy kuneHus Tk u 3amep3anusi T3 pactBopa, comepkamero 138 r
mmnepuHa B 816 T Bompl. MoumspHas macca rimnepuHa  CsHgOs  paBma 92,
70yITMOCKONMYECKash U KPUOCKONUYECKast IOCTOSIHHBIE BOJbI COOTBETCTBEHHO paBHBI 1,86 0
u 0,32°,

13. Ilepuon momypacnana nononust Po cocrasmsier 140 nueil. BeauciuTh KOHCTAaHTY CKOPOCTH
peaKMy pacnaia NoJ0HUs, KOTOpast OTHOCUTCS K PeaKLUsAM I1EPBOro HOPsIKaA.

14. Tlepuon momypacnaga CTPOHIIMS Sr¥ paBeH 27,7 roga. CKoOJIBKO TOTPEeOyeTCs] BPEMEHH,
4yroObl pacnanock 70% B34TOW Macchl cTpoHUus? Peakuus paamoakTHBHOIO pacraja
OTHOCHTCS K PEaKIUsIM IEPBOTO MOPSIIKA.

15. KoncTtanTta CKOpOCTH XHMHYECKOW peakuuu 1-ro mopsaka npu 293 u 393 K
COOTBETCTBEHHO PaBHBI 3102 u 410" ¢ ' . Beramcauts SHEPTHI0 aKTUBALMU 3TON PEaKLNU
U MepHOoJ IoJlypacnaja

16. Paccunrath TemnoBoii addekt peakun
CO+H20:5S COzr +Har
€CJIM CTaHJIapTHAs YHTAIBIIUU 00pa30BaHMS AHq8 k/J>x/mMonb BemectB paBHbl C0=-110,5;

H20=-241,8; CO2= -335,5.
B kakoMm HampaBJIeHHH CMECTHTCS PAaBHOBECHE PEaKIMHM MPU TMOBBIIIEHUH JABICHUS U
YMEHBIICHUU TEMITEPaTyphI?

17. Paccuurath 00BEM, 3aHmMaeMbli 96 1 kucimopoma npu 17 °C u pasnenun 1.5 arwm,
yYHHMBepcajibHas razoBas nocrosinHas pasHa 0,082 i1+ atm/monp K

18. Beruucnuts maccy 1 M Bosayxa npu 20 °C u gasienuu 0.9 aTMm, cuuTas CpeaHIO0
MOJIEKYJIIPHYIO Maccy BO3/lyxa paBHO# 29 1/Moiib

19. OcMoTHYECKOE AaBiieHre pacTBopa rioko3sl (M=312 r/monb) npu 20 °C pasHo 2.46 atwm.
Paccunrarh Maccy u MaccoBYIO JIOJIIO TJIFOKO3bI B PaCTBOPE.

20. PaccunTatpe TeruoBoit apdekt peakimu Zn+2AgCl S ZnCl; +2Ag , eciu D/IC Takoro
ranpBannueckoro snementa mpu 0 °C pasua 1,015 B u Temnieparypubiii koadduuument DJ1C
(GE/T)p = - 4.02-10™

21. Haiitn aktuHOcTH moroB K*  m CI” B pactBope KCl ¢ momspHO# KoHIEHTparmeit
0,01momb/n

22. BBIYHCIUTL MAKCUMAILHYIO TIOJIE3HYIO Pa0oTy peakiuuu npu Temmeparype 1227 °C
2H2+02 5 2H20 +484 xJIx ,
ecii KOHCTaHThI paBHOBecust Kp mpu Temmeparypax 1227 °C ul1278 °C paHbl 6.16:10% 1

2.63-10" coorBercTBeHHO.

23. Jlns peakiuu
CO+H20:5 CO2r +Hor
koHcTaHTa paBHoBecuss 1000K pasna 1,36, a mpu temmeparype 1200 K pasna 0,68.

Onpenenuth TEIOBOM 3P ¢eKT peakuuu B JaHHOM TEMIEPAaTypHOM HHTEpBalle M KOHCTAHTY
paBHOoBecus npu 1100 K.

24. BBIYUCIIMTG DHEPTUIO aKTHBAIMM W KOHCTAHTY CKOpPOCTH Xumuueckou npu t=30 °C, eciu
KOHCTAHTBI CKOPOCTH 3Toi peakuuu npu temneparypax 20 °C, u 40 °C COOTBETCTBEHHO
PaBHBI 9,91~10'1 vuH L 43,9-10'4 MuH 1.



