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1. esau, 3a1a4M U IVIAHUPYEMbIe Pe3yJbTAThbl 00y4YeHHUs M0 JUCHUIJINHE

Heab TMCHUNIUHBI COCTOUT

B (OPMUPOBAHUUM U pPa3BUTUU Yy OOy4YaIOUIMXCA JIMYHOCTHBIX M MPO(ecCHOHAIBHBIX
Ka4eCTB, MO3BOJIAIONIMX oO0ecnieunTh BhinosiHeHue TpedoBanuii ®I'OC BO ¢ yueTom ocobeHHOCTEH
HAY4YHO-00pa30BaTEIbHON MIKOJIBl YHUBEPCUTETa U AKTYaJIbHBIX MOTPEOHOCTEH pHIHKA TpyHa B
KaJjpax ¢ BBICIIMM 00pa30BaHUEM B COOTBETCTBUH C HAIPABICHUEM ITOATOTOBKH:

CIIOCOOHOCTH NPUMEHSATh 3HAHHUS 3aKOHOMEPHOCTEH (PU3WYECKOW XHUMUU B 3allUTe
OKpYXarollled cpelpl Mpu pelieHuH NpodecCHOHATIbHBIX 3a/lad, YMEHHUS MPOBOAUTH aHAIU3 U
00paboOTKy HAyYHO-TEXHHUYECKOM HWH(POPMALMU HAa OCHOBE TEOPETHUECKUX MPEACTaBICHUI
(GU3HYECKON XUMHH B 3alIMTE OKPYKAIOIIEH Cpeibl; CIOCOOHOCTH BBIOPATh METOJ JUATHOCTHKHU
BEIIECTB U MAaTEPUAIOB; YMEHHUS IPOBEJACHHS CTaHAAPTHBIX U3MEpEeHUN U 00pabOTKU pe3ylnbTaToB
JKCIIEPUMEHTA;

K ocHOBHBIM 3agayaM OCBOGHUS AWCHHUIUTUHBI Dusnueckas XuUMHS B 3allUTe
OKPYKaIOILIEH CpebDy CIEAYET OTHECTH:

— (GOpMHPOBAaHHE Y CTYIACHTOB HABBHIKOB U YMEHHUS PabOTHI ¢ M3MEPUTEILHBIME IPUOOPaMH,
MIOCTAaHOBKH W TPOBEJIECHHS KOJMYECTBEHHOTO YKCIEPUMEHTA, MaTeMaTHYECKOH 00paboTKU
AKCIIEPUMEHTAIBHBIX JTaHHBIX;

—  Ppa3BUTHE CHOCOOHOCTH K CaMOCTOSITENIbHON MPOPECCHOHANbHONW paboTe ¢ XMMHUYECKHUMHU
peaKTHBaMHU, K JKCIUTyaTalldd COBPEMEHHOTO JIAOOPAaTOPHOTO OOOpYNOBaHHA M HAYYHBIX
pUOOPOB;

— pa3BUTHE CIIOCOOHOCTH M BBIPAOOTKA MOTPEOHOCTH K CaMOCTOSTEIBHOMY MPHOOPETECHHIO
3HAaHUU 10 (PU3NYECKON XMMHUU B 3alIUTE OKPYKAIOIIEH CpeIbl.

IInanupyemMble pe3yabTaTbhl 00Y4YEHHs 3aKIIOYAIOTCS (POPMHUPOBAHUHU Yy OO0yHarOIIErocs
CIIOCOOHOCTH K HW3YYEHHIO, aHaJIM3y, UCIOJIb30BAHUIO OMOJOTMYECKMX OOBEKTOB U MPOILECCOB,
OCHOBBIBASICh Ha 3HAHUH 3aKOHOB U 3aKOHOMEPHOCTEH MaTeMaTHUECKHUX, PU3NICCKUX, XHMHICCKHUX
1 OMOJIOTMYECKUX HAYK U UX B3aUMOCBS3SIX.

O6yuenne mno aucuuiUinHe «Pu3nyeckas XUMHS B 3alIUTE OKPYKAIOMIEH CpPeabD»
HamnpaBiieHO Ha (POPMUPOBAHNE y 00YUAIOIIMXCS CIETYIOINX KOMIIETEHIIUH!

Ko u HauMeHOBaHue KOMIIETEHIUI NuaukaTopsl 10CTHKEHUS
KOMIIeTeHIIUH
VYK-2. CniocobeH onpenensTh Kpyr 3aaay B NVYK-2.1.®opmynupyer
paMKax MOCTaBJICHHOM 1IeNTU U BBIOUpPATh COBOKYITHOCTH 3a/1a4 B paMKax IOCTaBJICHHON
ONTUMAJIbHBIE CIIOCOOBI MX PELICHUs, UCXOs | LM MPOEKTa, PelIeHne KOTOPhIX
U3 JEHCTBYIOLIUX NPABOBBIX HOPM, oOecrnieunBaeT ee J0CTHKEHNE
HMMEIOLUXCS PECYPCOB U OTPAHUYEHUN NVYK-2.2. Onpenensier CBA3U MEXIY

MTOCTaBJICHHBIMU 3a7[a4aMH, OCHOBHBIMH
KOMITOHEHTaMH MPOEKTa U 0XKUAEeMbIMU
pe3yabTaTaMy €ro peaTn3anu

NVYK-2.3. BeiOupaeT onTuManbHble CIOCOOBI
TUTAHUPOBAHMUSI, pacIipeiesieHIs 30H
OTBETCTBEHHOCTH, PEIICHUS 3a/1a4, aHaTu3a
pe3yJIbTAaTOB C YYETOM JICMCTBYIOIINX
MIPABOBBIX HOPM, UMEIOIIMXCS YCIIOBUA,
PECYPCOB 1 OTpAaHUYEHU, BO3SMOXKHOCTEN
WCIOJIb30BAHUS

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JluciunamHa OTHOCUTCA K JJIeKTUBHOM dYactm Omoka b1.2.9/14 mnpodeccnoHanbpHOM
obpasoBarenbHOU Tporpammel Oakaaspuara (OITOIT).

«Dusznyeckass XUMHS B 3alIUTE OKPYXKAIOIIEH Cpelab»  B3aUMOCBsI3aHa JIOTHYECKH,
COJIEpXKATENbHO U METOAUYECKHU CO CAEAYIOIMMU AUCHUIUTMHAMU U npakTukamu OITOIT::



— 00IIIast ¥ HeOPraHWYECKask XHUMHS,

— aHATUTUYECKAsi XUMUS ¥ PU3UKO-XUMUYECKUE METOIbI aHAIIN3A,
— OpraHuYecKast XUMUs;

— OMOXUMHS;

— KOJIJIOMIHAS] XUMHUS.

3. CTpyKTypa U coepKaHue TUCIHHIINHBI
OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTaBISIET 3 3a4eTHRIX equHUIbI (108 gacos).

3.1  Buabl yueOHo# padoThl U TPYA0EMKOCTH

3.1.1. Ounas popma oOydeHUs

1‘1\71_)1 Bup y4yeOHoii padoThI KOJL’;:EETBO Cemectp
1 | AyauTopHblie 3aHATHSA 36 3
B Tom uncne:
1.1 | Jlexuuu 18 3
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATHUS 18 3
1.3 | JIabopaTtopHbIe 3aHATHS 18 3
2 | CamocTosiTe/ibHAsI padoTa 54 3
B Tom uncne:
2.1 | npoMexyTOYHOE TECTUPOBAHHE 18 3
2.2 | penieHre pacueTHBIX 3a/1a4 0 BapHaHTaM 18 3
2.3 | moAroToBKa K J1aOOpaTOpHBIM paboTam 18 3
3 | [IpomeskyTouHasi aTTeCTALUS
3auet/nud.3a4eT/IK3aMeH IK3aMeH 3
Hroro 108




3.2 TemaTuyeckuii JIaH U3y4YeHUs TUCIHUNIUHBI

(mo ¢popmam oOydeHus)

3.2.1. Ounas ¢popma oOydeHUs

n/n

Pa3zgeanl/TeMbl
JTUCIHHUILTNHBI

TpyroeMkocThb, yac

Bcero

AyauTopHasi padora

Jlexuun

CemuHap(

Kkue/
MPaKTHYECKUE

NAaYTamIIa

o

Jlabopar
PHBbIC 3aHATHUS

[IpakTnue

CKas 1noAroToBKa

CamocTrosTe
JbHas pabora

Pasnen 1. ArperaTHbie COCTOSTHUS
BellleCTB

Tema 1. [Ipeamer Gpu3nUecKoil XMMHUH .
OcHOBHbIE METO/1bI (PU3HUECKONH XUMUU
. OcHOBHBIE arperaTHble COCTOSTHUS
BemecTB. MneanpHbIi ra3. ['a3oBrie
3aKOHBI . PeanbHble ra3pl. YpaBHEHNE

Ban-nep-Baansca. TBepaoe cocrosiHue .

Kunkoe cocrostanel. Ouznueckas
XUMHS B 3aIIUTE OKPYKAIOIIECH CpeJibl

Pa3znea 2. OCHOBELI XUMHYECKOH
TepmoauHaMuKku. IlepBblii 3aKoH
TEPMOIUHAMHUKH.

Tema 1. . IIpenmer, cogepxxaHue u
3HaueHune Ppuznueckor XuMuu. OCHOBBI
XUMHYECKON TEPMOJINHAMUKH.
OCHOBHBbIE TIOHATHUS U OIIPEICTCHUS
TepMoaAnHaMHKH. Temiora u padora.
[IepBblil 3aKOH TEPMOAMHAMUKH.
Buyrtpennss oueprus. Temnoson

a3 exT XMMUYIECKON peakiuu. 3aKoH
I'ecca . Biiusgaue temneparypsl Ha
Ter1oBO# 2P eKT. TernmnoEMKOCTb.
3akon Kupxroda

Pa3nes 3. Bropoii u TpeTuii 3aK0HbI
TePMOJIMHAMMKH.
Tepmoaunamuyeckue (pyHKIUH.

Tewma 1.. Camonpon3BOJIBHBIE U
HECaMOIIPOU3BOJIbHBIE IIPOLECCHI.
Kpurepnn caMmonpons3BoibHOTO
TeueHus npouecca. DopMyIupoBKU
BTOPOTO 3aKOHA TEPMOJMHAMHKH.
OHTpOIUs U €€ CBOMCTBA.
CraTuctuueckoe onpeaesieHue
sHTponuH U I Havana TepMOIMHAMUKH.
Tperbe HauaI0 TEPMOAVMHAMUKM.
[Toctynar [1nanka. Pacuer nusmMmeHeHus
SHTPONMHM NP Pa3INYHbIX MTpoLEccax .




TepMmonuHamMudeckue QyHKITHH.
TepmoauHaMUUYecKre CBOMCTBA Ta30B.
XUMHUYECKUH IMOTEHIMAI B O0II1e
YCJIOBHSI PAaBHOBECHS CUCTEM.
TepMoanHaMHKa U ONHCAHUE
CTAIlMOHAPHOTO COCTOSTHUS
OHMOTEXHOJIOTHYCCKUX CUCTEM B
OKpy>karoiei cpene . TeopeMbl
[Ipuroxxuna

Pasznea 4. Xumuueckoe paBHOBecHe

Tema 1. .3aKoH AeMCTBYIOIIUX Macc.
[Ipu3Haku XMMHYECKOrO paBHOBECHSI.
Crioco0Obl BBIpaXKEHUS] KOHCTAHThI
paBHOBecHs. YpaBHEHHE U30TEPMbI
XMMHYECKON PEaKIuu.
TepmonnHamMuyeckasi TeOpHs
XUMHUECKOro cpojcTBa. CMmeleHue
XUMHUYECKOTO PABHOBECHSI.

Pasznea S. ®a3zoBoe paBHOBecHe B
O0JJHOKOMIIOHEHTHBIX CHCTEMAX

Tema 1. OcHOBHBIE TOHATHS (PA30BBIX
paBHOBecuil. PaBHOBecue B
OJIHOKOMITOHEHTHBIX CUCTEMAX.
JlnarpaMma COCTOSIHUS BOJBI.
VYpasuenue Knaysnyca-Knanelipona.

Pa3nen 6. Tepmoannamuka
PACTBOpPOB

Tewma 1. Kimaccudukanms pactBopos.
CriocoObl BbIpaKeHUsI KOHIIEHTPALIH
pacTBOpOB. 3aKOHBI PACTBOPUMOCTH
ra3oB B )KHJKOCTU. PacTBOopuMOCTB
TBEPABIX BEIIECTB B )KUJIKOCTH.
OrpaHuyeHHas B3auMHas
pacTBOPUMOCTh KHUJIKOCTEM.
Pacrnipenienenue BemecTsa MEXIy
JBYMsI HECMEUINBAIOLIMUCS
KHUJIKOCTSIMHU. TepMoaMHaMUuUecKre
yCJIOBHS 00pa30BaHUsI UJ1€aTbHBIX
pactBopoB. 3akoH Payns. PeanbHbie
PacTBOPHI C TOJIOKUTEIBHBIMU U
OTPULIATENILHBIMU OTKJIOHEHUSIMU OT
3akoHa Paynda. Komnrarusueie
CBOMCTBa pacTBOpoB. Pa30aBieHHbIe
PacTBOPHI AJIEKTPOJIUTOB.
N3oToHnueckuit k03¢ HUIUEHT.
bunapHbie pacTBOpHI JIETYUHX BEIIECTB.
Tumnel n30TEepMUUECKUX U
M300apHBIX AUArpaMM COCTOSHUSI.
Paznenenue xuakux OMHaApHBIX
pacTBOpOB

Paznea 7. XumMunueckass KHHeTHKA




Tema 1. OCHOBHBIC OHATHS
XHUMHYECKOH KMHETUKH. 3aBUCHMOCTD
CKOPOCTHU PEaKIMK OT KOHLIEHTPAIUH.
[Topsiiok ¥ MOJIEKYJISIPHOCTh PEAKIIUH.
dopmanbHasg KHHETUKA pEaKUi
Pa3IMYHBIX MOPSAIKOB. 3aBUCUMOCTh
CKOPOCTHU PEAKIIMH OT TEMIIEPATYPHI .
DHeprus aktuBanuu. Teopus
Appennyca . Teopun XuMu4ecKon
kuHeTuku . [lapamiensHele,
MocIieI0BaTeIbHbIC, 00paTUMBIC U
conpsikeHHbIe peakiuu. LlemHpie
peakuuu. DoTOXUMHYECKUE PEAKIUY .
OCHOBHBIE ITOHSATHS KaTajln3a .
I'omorennsiii katanu3. Kuneruka
(hepMEHTAaTUBHBIX PEAKIUI, KaTallu3 U
KMHETHKA PEaKIni C
MMMOOHWIM30BaHHBIMU (DEPMEHTAMH .
AncopOuust ¥ reTeporeHHbI KaTaan3

Pasjnen 8. PacTBopbI 3J1€eKTPOJINTOB

Tewma 1. O6pa3oBaHue HOHOB B BOAHBIX
pactBopax . Teopust cnadbix
anektposnntoB C. AppeHuyca .
Hucconuanus Bogsl. MoHHOE
npousBeneHue Boasl. [lonsatusa pH u
pOH. Bydepnsie pacTBOpHI .
TepmoanHaMHuueckue CBOMCTBA
CHJIBHBIX 3JIEKTPOJIMTOB. AOCOIIOTHAs
CKOPOCTb JIBU’KEHHS HOHOB .
ONEKTPOIUTHYECKAS TPOBOAMMOCTD

Pa3znen 9. DiekTpoaHoe paBHOBecHeE .
DIeKTPOXHMHYECKHE CHCTEMBI

Tema 1. DnekTpoxuMuyeckas 1eMb.
Onement Jlanuans-SAkoou. 3/1C
raJibBaHUYECKOTO AemMeHTa. CKadok
MOTEHIIMaja Ha TpaHule ¢as.
DOneKkTpoAHbINA oTeHIan. Bomopoanas
1IKaJla TOTEHIMAIOB. 3aBUCUMOCTh
MOTEHIMAa JIEKTPoAa OT
KOHIIEHTPALUU
MTOTEHITUATIOTIPEEIISIFONITUX HOHOB.
®opmyna Hepucra. Knaccudukanus
AJIEKTPOJIOB IO THITY AJIEKTPOIHOTO
rpoiiecca U Ha3HAYEHUIO

10

JlabopaTtopHas pabota Nel
KonaykromeTpruueckoe TUTPOBAHKE

11

JlaboparopHas pabota Ne2
Omnpenenenre BOJAOPOIHOTO MOKA3ATENs
BOJHBIX pacTBOPOB




12

JlaGopatopnass ~ pabora  Ne3
[ToTeHIMOMETPHYECKOE TUTPOBAHHUE

13

JlabopaTtopHnas padota Ned MoHHbIN
obmeH. OmpezeneHne KAaTHOHOB MEIH

(1

14

JlaGopaTopHas pabora Ne5
DEeKTPOIIPOBOIUMOCTh pacTBOpOB
AJIEKTPOJIUTOB

15

JlabGopaTopHas padota Ne6 HaOyxanue
MOJINMEPHBIX MaTEPHATIOB

16

JlaGopaTopHas pabGora Neo/ Kunermka
TOMOTEHHBIX ITPOIIECCOB B pacTBOpax

17

JlaboparopHast pabora Ne8
PacTBopeHre TBEpIbIX BEHICCTB B
KUAKOCTU

18

Jlaboparopuass ~ pabora  Ne9
OnpeeseHre KOHCTAHTBI TUCCOIHALIAN

19

OCHOBBI XMMH4Y€CKOM
TEePMOIUHAMHUKH

[Ipaktuueckoe 3anstue Nel Pacuer
TEIUIOBbIX A()(PEKTOB U BIAUSHUE
TEeMIIepaTypbl Ha BEIUUYHHY TEIIOBBIX
2 PEKTOB XMMUYECKUX PEaKITui

20

IIpaktnueckoe 3ansatue Ne2  Pacuer
W3MEHEHUS SHEPTUU ['u606ca
XUMHUYECKHX PeaKIusIxX

21

[IpakTuueckoe 3anarue Ne3
PacueTr u3MeHeHus SHTPOIHNH B
pa3NMYHBIX Mporeccax . MisMeHeHus
SHTPOIIUH B X0JI€ MPOTEKAHUS
CIIETYIOIIHX MPOIECCOB: . (ha3oBbIe
Nepexobl , HarpeBaHUe XKUIKUX U
TBEPJIBIX TEJ ,. HATPEBaHME UCaThHBIX
ra3oB. BeIloHEeHHE pacyeToB 1o
W3MEHEHHIO SHTPOIHHU B Pa3THIHBIX
npoleccax

22

XuMu4eckoe paBHOBecHe
[Ipaxktnueckoe 3anstue Ne4 Pacuer
KOHCTAHT XUMHUYECKOI'O PAaBHOBECHS .
Xumnueckoe paBHoBecue. KoHcTanTa
XHUMHYECKOro paBHoBecusi. CriocoOsbl
BBIPA)KCHUSI KOHCTAHThI PABHOBECHS
JUISL pa3JIMYHBIX TUIIOB PEAKLIUM.




10

Belnonsenue pacyeTos 1o
OIIPEAEICHUIO0 KOHCTAHTBI XUMHUYECKOTO
paBHOBECHS

23

IIpakTrueckoe 3ansatue Nes
Onpenenenue HapaBlIeHUS
XUMHUYECKON pEeaKlMU 10 YPABHEHUIO
n30TepMbI. PacueTsl o ypaBHEHUIO
1300apbl XUMUYECKOH PeaKInu.
Xumuueckoe paBHoBecue. CBsi3b
n3MeHeHus sHeprun [ 'ub6ca ¢
KOHCTaHTON XMMHUYECKOTO PAaBHOBECHSI.
BrinosiHenue pacueToB no
HAXO0XJACHUIO CBOOOTHOM SHEPTUU
I'n66ca u onpeneneHne HaIPaBICHUS
XMMHYECKON peakiuu. Y paBHEHUE
n300apbl XUMUYECKOHW PEaKIH, €To
3HAYEHUE JIJISl pACYETOB XMMHUECKOTO
paBHOBecHs . BbinosHeHe pacueToB 1o
XUMHUYECKOMY PaBHOBECHIO C
MPUMEHEHHEM ypaBHEHUS N300apbl
XUMHYECKON peakinu

24

®da3oBoe paBHOBECHE
[TpakTrueckoe 3anstue Ne6 Pacuers ¢
HCIIOJIb30BAHUEM ypaBHEHUS
Kianeiipona-Knaysuyca . YpaBHeHus
Knaneiipona-Knaysnyca, ero 3Hauenue
JUISL HaXOXKIEHUSI TapaMeTpOB
paBHOBECHs . BbINIOJTHEHME pacyeToB C
HCIIOJIb30BAHUEM C YPABHEHUS
Knaneipona-Knaysnyca

25

PacrBopbl

[IpaxkTnueckoe 3anstue Ne7
PactBopsl. CiocoOb! BbIpaskeHUs
COCTaBa PacTBOPOB. 3aKOHBI IPEIEIBHO
pa36aBIeHHBIX pacTBOpoB. OCHOBHBIE
MOHATHUS ¥ (HOPMYIIBI IS BEIYUCIICHHS
COCTaBa PacTBOPOB. 3aKOHBI MPEJIEIbHO
pa30aBIICHHBIX PaCTBOPOB.
Brinonuenue pacyeToB no
OTIpe/IeNIEHUIO COCTaBa PACTBOPOB U
3aKOHBI IPEIENTbHO pa30aBIEHHBIX
pacTBOpoOB

26

XuMuuyeckass KHHETHKA.

IIpakTnueckoe 3ansaTue Neg
XuMmudeckass KHHETHKA.
OIHOCTOPOHHUE pPEeaKIUU IEPBOTO
MOPsIIKA. 3aBUCUMOCTH CKOPOCTH




11

peakuuu ot Temneparypsl. Pacuer
OHEPruM aKTUBALUK. XUMUYECKas
KMHETUK. OJJTHOCTOPOHHME PEAKIIUU
IIEPBOTO MOPsAIKA. 3aBUCUMOCTD
CKOPOCTH peakLUU OT TEMIEPATypPHI.
Pacyer sHeprum aktuBanuu Pemenue
3a1a4y

27 ITpakTrueckoe 3ansaTue Ne9 2 2
DNEKTPOABUKYIIHNE CUITBI
NEKTPOXUMUYECKUX JIEMEHTOB .
DAEKTPOABUKYIIHNE CUITBI
ANEKTPOXUMUYECKUX 3JIEMEHTOB.
VYpaBnenue Hepucra . Pemenue 3anau
o pacuety DJIC (tutan):. Onpenenursb
THUII A51eKTpo10B.. CocTaBbTe
rajJbBaHUYECKUI 2JIE€MEHT. 3aIuIInTe
ypaBHEHHUE 3JIEKTPOXUMHUIECKHIX
peaKkuuii, MPOTEKAIOIINX HA
MOJIOKUTEIILHOM U OTPHUIIATEIbHOM
NEKTPOAax. 3alMILUTE ypaBHEHHUE
Hepucra 11 kaxxaoro siekTpoja. e.
3anuuute Belpaxkenue 1 J/C
ANEKTPOXUMUYECKOTO DJIEMEHTA.
Paccunraiite 3nauenue J/1C amemenTa.

Hroro | 108 18 18 18 54

3.3 CoaepxaHue THCHUNIHHBI

Pazgen 1. ArperarHbie COCTOSIHMS BellleCTB

Tema 1. IIpeamer pusudeckoit xumuu . OCHOBHbBIE METOABI PU3NUECKON XUMHUK . OCHOBHBIE
arperaTHble COCTOsIHUA BellecTB. MeanbHblil ra3. ['a3oBble 3ak0HBI . PeanpHble ra3sl. YpaBHEHHE
Ban-nep-Baansca. Teepnoe cocrosnue . JKunkoe coctosHue8. Pusnyeckas XUMHUS B 3alIUTE
OKPYKarOIEe Cpebl

Pa3nea 2. OcHOBBI XUMHYECKOIl TepMOAMHAMUKH. [lepBbIii 3aK0H TepMOANHAMHUKH

Tema 1. . Ilpenmer, conepxxanue u 3HaueHue (Hu3ndecKor XUMHUH. OCHOBBI XUMHUYECKOM
TepMouHAaMUKH. OCHOBHBIE MOHATUS W ONpEeAETeHHs TepMOAMHaMUKU. Teruora u paboTa.
[lepBblii 3aKOH TepMOAMHAMHUKHU. BHYTpeHHss sHeprus. TemnoBoil 3ppexT XUMUIECKO peaklnu.
3akoH ['ecca . Biusinue temneparypsl Ha TemoBoit a¢dekr. Termoémkocts. 3akon Kupxroga

Paspen 3. Bropoii m Tpermii 3aKkoHbl TepMOAMHAMHMKH. TepmoamHamuyeckue
pyHxumum.

Tema 1.. CaMonpou3BOJIBHBIE UM  HECAMOIIPOM3BOJIBHBIE  Mpoueccel. Kpurepuun
CaMOIIPOU3BOJIBHOIO TeueHHs mpouecca. POpMYIMPOBKH BTOPOrO0 3aKOHA TEPMOAVHAMUKH.
OHTponus U ee cBoiicTBa. CraTucTryeckoe onpenenaeHue 3HTponuu U Il Hayana TepMOAMHAMUKH.
Tperbe Hagano TepMmoanHaMukH. [loctynar Ilnanka. Pacuer n3aMeHeHus SHTPONMH NPU Pa3IMUHbIX
nporeccax . TepmoauHamudeckue GyHKIHHU. TepMOAMHAMUYECKHAE CBOWCTBA Ta30B. XUMHUYECKUM
NOTEHIMAT M OOIME YCIOBUS PAaBHOBECHS CUCTEM. TepMOJAMHAMHKA M OMUCAHHUE CTAllMOHAPHOTO
cocTOs1 OMOTEXHOJIIOTMYECKUX CUCTEM B OKpy:xaroiie cpene . Teopems! [Ipuroxxuna

Pasnen 4. Xumuueckoe papHoBecHue
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Tema 1. .Bakon peictByromux Mmacc. [IpusHaku xumuyeckoro paBHoBecus. CrocoObl
BBIDOKEHHMSI ~ KOHCTAaHTbl  PABHOBECUS.  YPABHEHUE  M30TEPMbl  XMUMHYECKOM  peakiuu.
TepMoanHaMuueckas TEOpUS XUMUUYECKOTO cpoicTBa. CMelIeHe XUMUYECKOI0 PaBHOBECHS

Pa3znen 5. ®a3oBoe paBHOBecHE B OJHOKOMIIOHEHTHBIX CHCTEMAX

Tema 1. OcHoBHble TOHATUS (a30BBIX paBHOBecHi. PaBHOBecHe B OJHOKOMIIOHEHTHBIX
cucremax. Jlnarpamma cocrosinusi Boanl. Y paBHenue Knaysunyca-Knaneiipona.

Paznen 6. TepmoauHaMuka pacTBOpoB

Knaccudukanus pactBopoB. CrnocoObl BBIpaXEHHS] KOHIICHTPAIMM PACTBOPOB. 3aKOHbI
pPacTBOPUMOCTH I'a30B B )KMJKOCTU. PaCTBOPUMOCTD TBEPABIX BEIIECTB B KUAKOCTU. OrpaHUYeHHAs
B3aUMHas  pacTBOPUMOCTb  JKHMJIKOCTeW.  Pacmpenenenwe — BemecTBa  MEXAy — JABYMs
HECMEUIMBAIOIUMHUCS JKUIKOCTAMHU. TepMOJMHAMUYECKHE YCIOBHS OOpa3OBaHMs HACATbHBIX
pacTBopoB. 3akoH Paynsa. PeanbHble pacTBOpPBl C MOJOKUTEIBHBIMH M OTPULATEIbHBIMU
OTKJIOHEHUSIMH OT 3akoHa Paynsa. KommratuBHble cBoiicTBa pacTBOpOB. PazbaBiieHHBIE pacTBOPHI
aekTponuToB. M3zotonunyeckuit kospduumeHnt. buHapHble pacTBOpHI JETYYHX BEIIECTB. THIIBI
M30TEPMUYECKUX U N300apHBIX AMAarpaMM COCTOsIHUSA. Paznenenne xKuaIKux OMHApHBIX pacTBOPOB

Paznea 7. XumMnueckasi KHHEeTHKA

OcHOBHbIE TOHSTHUSI XHMHUYECKOM KHUHETHKU. 3aBUCHUMOCTb CKOPOCTH pEaKLHMH OT
KOHLeHTpauuu. Ilopsnok u  MoseKynsipHOCTh peakuuu. @DopMmanbHas KHHETUKA peakuui
Pa3IUYHBIX HOPSAIKOB. 3aBUCUMOCTb CKOPOCTH PEAKIMH OT TEMIEPaTypbl . DHEPrusl aKTUBALUHU.
Teopus Appenunyca . Teopunm xumudeckoil KuHeTHMKH . IlapamnenbHble, mocien0OBaTEIbHBIC,
oOpatumble U conpsbkeHHble peakiuu. Llennbie peakuuu. @otoxumuueckue peakuu . OCHOBHbIE
noHATUS Katanu3a . ['omoreHHwlii katanus3. KuHeTmka (epMEHTATUBHBIX pEakiuil, KaTaiu3 u
KWHETHKA PeaKkInii ¢ MIMMOOMIN30BaHHBIMH (pepMeHTamMu . AJICOpOLIMs ¥ TETEPOTeHHBIA KaTaln3

Pa3nen 8. PacTBOpbI 3J1€eKTPOJINTOB

OO6pa3oBanre MOHOB B BOJHBIX pacTBOpax . Teopus cinadbix snexTpoautoB C. Appenuyca .
Hucconunanus Bonsl. Monnoe nmpoussenenue Bonwl. [lonsatus pH u pOH. Bydepnsie pacTBopsr .
TepMoanHaMHUYECKHE CBOMCTBA CHIIBHBIX 3JIEKTPOIUTOB. AOCONIOTHASI CKOPOCTh ABM)KEHUS HOHOB .
DNEKTPOIUTHUYECKAST TPOBOAUMOCTD

Paznen 9. DiexkTpoanoe paBHoBecHe . DJIEKTPOXUMHYECKHE CHCTEMbI

OnexkTpoxumuueckas 1enb. JaeMeHT Janudna-SAxkoou. 3JC ranbBaHUYECKOTO 3JIEMEHTA.
Ckayok moOTeHIMaNa Ha rpaHune ¢a3. DJIeKTpoaHbId moTeHIMan. Bomopomnas mikana
MOTEHLNAJIOB. 3aBUCUMOCTh MOTEHIMANIa MIEKTPOa OT KOHLUEHTPALUU MOTEHIUAIONPEAEIIAIOMNX
nonoB. ®opmyna Hepucra. Knaccuduxanus s5ieKTposoB MO TUIY 3JEKTPOJHOrO Ipolecca U
Ha3HaueHn o/ TepMoArHAMUKA TalbBAHUYECKOT0 dlieMeHTa. Y paBHeHue ['n60ca —repMrobiia.

3.4 TemaTnka NpaKTHYECKHUX H JTa00PATOPHBIX 3aHATHI

OCHOBBI XMMHYECKOH TEPMOIMHAMHUKH

[Tpaktuyeckoe 3anstue Nel Pacuer TemnoBbIx 3¢h(peKToB 1 BIUSHHUE TEMIIEPATYphl Ha
BEJIMUMHY TEIIOBBIX 3(h(hekToB xumuueckux peakuuii. [lonstue o TernaoBoM 3¢ dexte IHTATBIUU
XUMHUYECKHX peakiuil. CTaHAapTHbIE N3MEHEHHS SHTAIBIIMU 00Pa30BaHUs CIO0KHBIX BEIIECTB.
3akoH ['ecca u ero cneactsue. BoimonHeHne pacueToB TEMIOBOro 3dexTa XUMUIECKUX PeaKIuil ¢
MCIIOJIb30BAaHUEM CTAHJAPTHBIX 3HAUYEHUI U3MEHEHMSI SHTAIBIINU. BiausHue TeMeparypsl Ha
TeroBoM 3 ekt xumuueckux peaknuid. 3akoH Kupxrodda. Beimmomnenue pacueTon ¢
UCTOJIb30BaHueM 3akoHa Kupxrodda

[IpakTnueckoe 3anarue Ne2 Pacuer nzmenenus snepruu [ m66ca XuMHUYECKUX PEaKIUIX .
OreHka BO3MOKHOCTH MPOTEKAHU XUMUUYECKHX peakuuil. Pacuer nsmenenus suepruu ['m66ca no
CTaH/IapTHBIM 3HAYCHUSIM U3MEHEHHMSI SHTAIBIIMK U SHTPONHHU. BHITIOTHEHE pacueToB 3HEPTUn
I'n606ca

[IpaxkTrueckoe 3ansTue Ne3 Pacuer n3aMeHeHUs SHTPOIINHU B Pa3IMYHBIX IPOLIECCAX .
V3MeHeHHs SHTPOIUH B XO/I€ MPOTEKaHMs CIEIYIOLINX MPOLECCOB: . (a30BbIE MEPEXOIHI ,
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HarpeBaHUe KUJIKUX U TBEPJbIX TEN ,. HArpeBaHUE UCAIbHBIX Ta30B. BhINOIHEHNE PacueTOB 10
M3MEHEHUIO SHTPOIHMHU B PA3JIMYHBIX MTPOLIECCAX

XuMuyeckoe paBHOBecHe

[Ipaktnueckoe 3ansTue Ne4 PacueT KOHCTaHT XMMUYECKOTO PABHOBECHUS . XUMUYECKOE
paBHOBecue. KoHcTaHTa XuMIYeckoro paBHoBecHs. CIocoObI BEIPaKEHUSI KOHCTAHTHI PABHOBECHS
JUISL pa3JIMYHBIX TUIIOB peakluii. BrlnoaHeHne pacyeToB o ONpeaeIEHUI0 KOHCTaHThI
XUMHUYECKOT'O PAaBHOBECHUSI

[IpakTrueckoe 3anstue NoS OnpezgeneHue HapaBiIeHUI XUMUYECKON PEAKIIUU 110
YPaBHEHUIO M30TEPMBI. PacueTsl 10 ypaBHEHHIO H300aphl XUMHUYECKOHN peakinu. XUMHIECKOe
paBHOBecue. CBs3b u3MeHeHus sHeprun ['mb0ca ¢ KOHCTAaHTOW XMMHUYECKOTO PaBHOBECHSI.
BrinonHeHue pacyeToB 10 HaXOXKIACHUIO CBOOOIHOM dHepruu ['nbOca u onpeneicHne HarpaBIeHUs
XUMHUYECKON peakiiu. Y paBHEHHE N300apbl XUMUUECKON PEeaKIINK, €ro 3HaYeHHE sl pacueTOB
XUMHUYECKOT0 paBHOBECHUs 5. BINIOJIHEHNE pACYETOB MO0 XUMUYECKOMY PaBHOBECHIO C
MPUMEHEHHUEM ypaBHEHUS N300apbl XUMHUECKOHN peakiuu

da3oBoe paBHOBECHE

[Ipaktuueckoe 3anstue Ne6 Pacuetsl ¢ ucnonb3oBanueM ypaBHeHus Kianeiipona-
Knaysuyca . YpaBuenus Knaneiipona-Kiay3uyca, ero 3HaueHue 11 HAXO0XIEHUS TapaMeTpoB
paBHOBecus . BoilonHeHne pacueToB ¢ UCOJIb30BaHUEM ¢ ypaBHeHHs Knanelipona-Knaysuyca

PacrBOpsI

[TpakTrueckoe 3austue No7 PactBopsl. CriocoOBI BEIPa)KEHUSI COCTaBa PACTBOPOB. 3aKOHBI
MpeeNIbHO pa30aBIeHHBIX pacTBOPOB. OCHOBHBIE MOHATHS U (DOPMYJIBI JJIsl BEIUUCICHUS COCTaBa
pacTBOPOB. 3aKOHBI MPEIEIBbHO pa30aBIEHHBIX PAaCTBOPOB. BhiNonHeHrEe pacyeToB Mo
OTIPENIICHUIO COCTaBa PACTBOPOB M 3aKOHBI PEIEIHHO pa30aBICHHBIX PaCTBOPOB

XMMHYeCKasd KHHETHKA.

[TpakTueckoe 3ansaTue Ne§ Xumuueckas kuHeTuka. OJHOCTOPOHHUE peaKliy IEPBOro
NOpsiIKa. 3aBUCUMOCTh CKOPOCTH PEAKLIMU OT TeMIIepaTypbl. PacueT sHepruu akTuBaluu.
Xumndeckasi KWHeTHKA. OJJHOCTOPOHHHE PEaKIINH MIEPBOTO MOPSIKA. 3aBUCUMOCTh CKOPOCTH
peakuuu ot Temmneparypsl. Pacuer sHeprum aktuBauuu PeunieHue 3anau

[IpakTrueckoe 3ansTHe Ne9 DIeKTpOABUKYIINE CUITBI DJIEKTPOXUMHUECKUX SJIEMEHTOB .
DIEKTPOABUKYILME CUJIBI AJIEKTPOXUMHUECKUX 3JIeMEHTOB. YpaBHeHue HepHcra . Pemienue 3anau
o pacuety DJIC, onpeneneHuto TUIia AIEKTPOIOB U ypaBHeHHIO HepHCcTa. DIEKTpOXUMUUYECKHE
peaxIuu B TaJlbBaHUYECKOM diieMeHTe. Y paBHeHue [ nboca - ['enbmromneiia. PacueT KOHCTaHTHI
OKHCITUTEIHFHO-BOCCTAHOBUTEIILHOTO PAaBHOBECHS B TaJlbBAHUUECKOM JJIEMEHTE.

3.4.1. JlaGopaTopHbIe 3aHATHSA

JlabopaTtopHas padota Nel KonaykroMmeTpruyeckoe TUTPOBaAHUE

JlaboparopHas pabota Ne2 OmpeneneHrie BOJOPOIHOTO MOKa3aTelNsi BOJAHBIX PACTBOPOB
JIaboparopHast pabota Ne3 [ToTeHIIMOMETPUIECKOE TUTPOBAHNE

JIaboparophas padota Ne4d Mounsiii oomen. Onpenernenue katnoHoB Meau (1)
JlabopaTtopHas padota NeS5 D1eKTpOonpoOBOAMMOCTh PACTBOPOB JIEKTPOIHTOB
JlaboparopHast pabota Ne6 HaOyxaHue MOTMMEPHBIX MaTepUAIOB

Jlaboparopnas pabota No7 KuHeTrka roMOT€HHBIX MPOIIECCOB B pacTBOPAX
JlabopaTtopHas pabota Ne8 PacTBopeHHE TBEpIbIX BEIIECTB B JKUIKOCTH
JIaboparopHast pabota Ne9 OmnpeneneHrie KOHCTAHTBI JUCCOITUAIITT

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX pador)

KypcoBble paboTsl HE TPETyCMOTPEHbI
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4, Y4eOHO0-MeTOAMYECKOEe H MH(POPMALIMOHHOE o0ecredeHne

4.1 HopmatuBHbie 1okymMeHTHI 1 1 [OCThI

1. ®I'OC BIIO o vanpasiennto noarotroBku 20.03.01 TexnocdepHas 6€30MacHOCTD ,
yTBepKaeHHbII, MunoOpHayku Poccun 25.05.2020

2.IIpukaz Muno6pnayku Poccuu ot 05.04.2017 Ne310 «O06 yTBep)KIeHUHN MTOPSIIKA
OpraHu3alK U OCYIIECTBICHHS 00Pa30BaTEIbHON JESITEIPHOCTH MO TPOrPaAMMaM BBICIIETO
npodeccuoHansHOro 00pa3oBaHus- MporpamMmmam OakajaBpuara, IporpaMMam CrelHagIuTeTa
,JIpOrpaMMaM MarucTpaTypbi»

3. [Ipuka3z Muno6puayku ot 25.08.2017 Ne816 «O06 yTBep>KACHUHU TOPsIIKA TIPUMEHEHUS
OpraHM3aLUsIMH ,0CYLIECTBIISIIOIIUMU 00pa30BaTENIbHYIO IE€ATEIbHOCTD AIEKTPOHHOIO
00y4eHH s, JUCTALIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH MPU peaan3aluu MpHU pearn3anun
00pa30BaTENbHBIX IPOrPaAMM»

4. HopMaTuBHO-METOAMYECKHE JOKyMEeHThl MuHOOpHayku Poccun

5.JlokanbHble HOPMATUBHBIE aKThl Y HUBEPCUTETA

4.2  OcHoBHasi IuTepaTypa
1 I'opmikos, B.1. OcHoBbl pusmueckoii xumuu / B.W. I'opmkos, . A. Ky3uernos. — M.:
BMHOM, 2006. —407c
2. Meroandeckoe mocodue mo hu3ndeckoil XuMUH: ArperaTHble COCTOSHUS BEIECTBA.
Ocnosbl xumuueckoit repmoaunamuku / T.J] Kazapunosa, JI.A. HcaitueBa. — Caparos, 2009. - 40 ¢
4.3  JlonmoJHUTEIbHAs JIUTEpaTypa
1. . ®usnueckas U KoJouIHAsl XUMHUS (B 0OLIIECTBEHHOM MUTaHUM): yuyeOHOe rocobdue /
C.B. T'opbynmnosa, 3.A. Mymnosiposa, E.C. Opob6eiiko, E.B. ®enopenko. — M.: Anbda-M;
NHOPA-M, 2006. — 270 c.
2. Kpyrnsikos, [1.M. ®@usudeckas u komutongHast xumus / I1.M. Kpyrmskos, T.H. Xackosa. —
M.:Bericmi. mk., 2005. - 319 ¢
3.Kpartkuii cripaBovHHK (hu3uKo-xumudeckux BenuuuH. [Toa pen. K.IT.Mumenko u
A.A.Pasnens. Xumus, J1.,1976 ,¢.182
4.4  JaexkTpoHHBIE 00pa3oBaTelbHbIE PeCypPChl
[IpoBenenue 3aHATUI U aTTECTAIIMNA BO3MOXKHO B JUCTAaHIIMOHHOM (popMare ¢ IpruMeHe-
HHUEM CHUCTEMBbI JUCcTaHIIMOHHOTrO 00y4yeHus yHuBepcuteta (CLO-LMS) Ha ocHOBe pazpabo-
TaHHBIX Kadeapoil aNeKTPOHHBIX 00pa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pasnenam mpo-
rpamMMmel:. Pazpabotanasie JOP BKIIIOUAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
duznyeckass XUMHUS B 3alIUTE OKPYKAIOLIEH cpezbl
https://online.mospolytech.ru/course/view.php?id=6930
[Topsinox mpoBeneHus paboT B AMCTAHUMOHHOM (OopMaTe yCTAaHABIMBAETCS OTIEIIbHBI-
MU PACTIOPSHKEHUSIMU TIPOPEKTOpPA 10 y4eOHOH paboTe U/UiH IEHTPOM Yy4eOHO-METOINYECKOM
paboTtsl. Kaxaplii cTyeHT obecriedeH HHMBUyaIbHbIM HEOTPAHUYEHHBIM JOCTYIIOM K
ANEKTPOHHBIM OubOmHoTekam yuusepcureta (elib.mgup; lib.mami.ru/lib/content/elektronyy-
katalog) k 271€eKTpOHHO-OMOINOTEYHBIM CUCTEMAM (IJIEKTPOHHBIM OMOIMOTEKAM)

1.ANChem.ru —ITpodeccruoHanbHbIi HHTEPHET PECYPC , MOCBAIICHHbBIH aHATUTUYECKON XUMUH

U XUMHAYECKOMY aHaIu3y ¥ MeTposioruu http://www.anchem.ru
2.9nekTpoHHO-0nOMoTeuHast cuctema [IPRbooks http://www.iprbookshop.ru
3.Katanor ccbuiok Ha (aitiibl ¢ aIeKTpOHHBEIMU KHATaMu hitp://www.y10K.ru/books

4 Poccuiickuit XUMHKO-aHAIUTHYeCKUi moprtan http://www.anchem.ru/literature
5.IMTopran Xumuueckoro dakyiaprera MI'Y http://www.chem.msu.su/rus
6.2nekTpoHHbIe XUMHUeckue OnbroTeku http://djvu-inf.narod.ru/nclib.htm

45 JluueH3uOHHOe W  CBOOOJAHO  PpACHpPOCTPaHsAeMOe  MPOrPpaMMHOE
olecreyeHue


https://online.mospolytech.ru/course/view.php?id=6930
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
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HaumenoBanue | Pa3padorumk HoctynHoc Ccbuika Ha Equnbrii
o Th peecTp poccHiiCKUX
(mpaBoo0Jiagaren | (JIMIEH3UOHHOE, nporpamm st IBM u BJ]
b) cB00OHO (mpu HAJIMYKH)

pacnpocTpaHsieM
oe)
Astra Linux 000 JIuLeH3noHHOE https://reestr.digital.qgo

Common Edition| "PYCBUTEX- v.ru/reestr/305783/?sphrase i

ACTPA" d=954036
MoiiOduc 00O "HOBBIE JlnneHnsnonnoe https://reestr.digital.go
OBJIAYHBIE v.ru/reestr/301558/?sphrase i
TEXHOJIOTUN" d=943375

4.6 CoBpemeHHble npodeccHoHATbHBbIE 0a3bl JAHHBIX U UH(OPMAIHOHHBIE
CIIPaBOYHbIE CHCTEMbI

Ilepeuenn pecypcoB cetu UHTepHET, TOCTYNHBIX 1JI1s1 OCBOCHHS TUCHHUIIJIMHbBI:

CcbLika Ha
HaumeHoBaHue HocTynHocTh
pecypc
HNupopManmoHHO-CNIPABOYHbIE CHCTEMBI
WNudopmannoHHbie pecypcsl http://
opmar pecyp p JocTynHo
Ceru Koncynprantllmoc www.consultant.ru
DJIEKTPOHHO-0MO/IMOTEYHbIEe CHCTEMbI
Jlanb https://e.lanbook.com JlocTyrHa B ceTn
WnTepHer 6e3
OTpaHUYCHUHN
IPR Books https://www.iprbooksh JlocTynHa B ceTH
op.ru WNurepuer 6e3
OTpaHUYCHUHN
[TpodeccrnonanbHbII http://www.anchem.ru JlocTyrHa B ceTH
MHTEPHET PeCypc , MOCBAILICHHBIN WNurepuer
AHAJTMTUYECKON XUMUH U
XUMHUYECKOMY aHAIIU3y U
METPOJIOTHH
IIpodeccnonanbHbie 0a3bl JaHHBIX
baza  mammpix  HayuHo# | http://www.elibrary.ru JlocTyrHO
AIIEKTPOHHON OMOIHOTEKH
(eLIBRARY.RU)
Web of Science Core| http://webofscience.com JlocTymHO
Collection - mnomuTemarnyeckas



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/
https://www.iprbookshop.ru/
http://www.anchem.ru/
http://www.elibrary.ru/
http://webofscience.com/
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pedepatuBHO-OnOIHMOTrpadudeckas
" HayKOMETpHUeCKast
(bubmmomeTpuyeckasi) 6aza JaHHBIX

5. MaTepunanbHO-TeXHH4YeCKOe o0ecrevyeHue

®usnyeckas JlekunoHHast Ay AUTOPHS Crombl  y4eOHBIE CO  CKaMbsMH,
XUMHSA B 3aIIUATE IIK 433.11K 529. ayIMTOpHAs JIOCKa, MIEPEHOCHOU
okpyxaromeii cpenpl | 129626, . Mocksa, MYyJIbTHMEIUHHBINA KOMILIEKC
ya.  Tlaema  Kopuaruua, | (ppoexrop, Hoyr6yk). PaGouee mecto
n.22, crp. 2 IpernoiaBares

JIabopaTopuu JlaGopaTopusl OCHaIlEHA: BBITSHKHBIMU
kapenpel  «Xumbunorex» | mkadamu; TEPMOMETPAMHU ;
IIK 510, 526,529 TEPMOCTaTaMH, 3JICKTPOHHBIMH
129626, r. MOCKBa, AHAJIUTUYCCKUMU BC€CaMu, BE€CaMU
VIL IMagna | TaboparopHsIMHu 31eKTpOHHBIMH; PH-
Kopuaruna, 1.22, c1p. | METpamu; aKBaIUCTUIIISITOPAMU,

(hoTOKOJIOpUMETPAMH,
KOHIYKTOMETpaMH,  KyJIOHOMETPOM.

[Tpu npoBenennu 1a00paTOPHBIX pabOT
CTYJEHTBl HCIOJB3YIOT CIHEIUAIbHYIO

XUMUYECKYIO ocyny: MEpHBIE
IWINHAPBL, KOJIOBI KOHUYECKHE U
MEpHBIE; MUIETKH, OropeTKH,
pOoOUpPKH.

JlaGopatopHbIit MPAKTUKYM
BKJIFOYAET paboTsl o
KOH/TYKTOMETPUYECKOMY U

MOTCHHUUOMETPHUICCKOMY TUTPOBAHUIO.

6.MeToauyeckue peKoMeHAANNU

6.1.MeToanueckue peKoMeHIAIUM ISl PENoAaBaTe/isl 10 OPraHu3annu
00y4eHuUs
MeTOI[I/IKa HpeHOI{aBaHI/Iﬂ JUCHUITIINHBI q)I/I?)I/I'-IeCKafI XUMHUA B 3alluTe OKp}DKaIOHICﬁ
cpeabl» U pean3alvd KOMIICTCHTHOCTHOI'O IIOAXOJa B H3JIOKCHHU W BOCIIPUATHUH MaTCpHUalia
Hpe}IYCManI/IBaeT HCITIOJB30BaAHUC cneny}onmx AKTUBHBIX H HHTepaKTI/IBHI)IX q)OpM HpOBe)IeHI/Ifl
TpPYHOIIOBBIX, THAUBUAYAJIbHBIX, aYAUTOPHBIX U BHCAYAUTOPHBIX 3aHITAN;
- YTCHHC HeKHI/Iﬁ C HUCIIOJIB30BAHUCM I/IHTepaKTI/IBHBIX Cpe}ICTB HarjasiIHOCTU (npe3eHTau1/H/1,
BI/I,Z[CO(I)I/IJ'ILMBI C ,Z[CMOHCTpaL[I/Ieﬁ XUMHUYECKOT'O 3KCHCpI/IMCHTa);
- BBIIIOJITHCHHC CTy,)IeHTaMI/I I/IH)II/IBI/I)IyaJ'II)HBIX CaAMOCTOATCIBbHBIX pa60T nu pa60T
71a00paTOPHOTO MPAKTHKyMa.
[IpeaycMoTpeHa BO3MOXKHOCTD HCIOJIB30BAHUS DJIEKTPOHHOTO OOYYEHHUsI, JUCTAHITMOHHBIX
06pa3OBaTCJ'IBHBIX TexHoJIoruii. Bce MaTCpHraJibl pa3MCIIAOTCA B CI[O MockoBckoro Ilomurexa
(https://online.mospolytech.ru).

6.2.MeToanyeckue yKazaHus J1Jisl 00y4AOIIUXCS 10 OCBOCHHUIO TUCIHUTLTHHBI
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B mporecce o0yueHUsT HCTONB3YIOTCS CIEAYIONINE OIEHOYHBbIE (POPMBI CaMOCTOSTEIHHON
paboThl CTYIEHTOB, OLIEHOYHBIE CPEJCTBA TEKYIIErO0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCcTaluu:

1) KOHTPOJIBHBIE BOMIPOCHI,

2) UHAUBUAYaJIbHBIC 3aaHUs,

3) MoATOTOBKA U 3aIIMTa JAa0OPATOPHBIX padoT,

4) TecroBble 3a1anus B cucteme LMS.

7.DOoH/ OLIEHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJIS M OLIEHUBAHMS Pe3y/1bTATOB 00y4eHus!

[IpomexxyTounasi arrectauuss oOy4alomuxcs B ¢GopMe SK3aMeHa TMPOBOAUTCA IO
pe3yJibTaTaM BBIMIOJIHEHUSI BCEX BUIOB yueOHOM padOThl, MPEAYCMOTPEHHBIX YU€OHBIM ILJIAHOM IO
JAHHOM JTMCUHUILIMHE, MPU 3TOM YYUTBHIBAIOTCA PE3YJIbTAThl TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH B
TEYEHUE CEMeCTpa.

K sKk3aMeHy MOMyCKarOTCS TOJIBKO CTYICHTHI, BBIITOJIHUBIIUE BCE BUIBI y4eOHOW padOTHI,
peycCMOTpeHHbIE pabodeil mporpammoil mo aucuuiiinHe  «®Du3znyeckas XUMHS B 3allUTe
OKpY>KaloIIe cpeabl» (MPOMEXYTOUHbIE TECTUPOBAHMS, BBINOIHEHUE M 3allUTa JabOopaTOPHBIX
paboT, BHIOIHEHUE UHIMBUYa IbHBIX 3aaHUN).

7.2 lllkana u KpUTEPUM OLIEHUBAHUSA Pe3yJIbTATOB 00yUeHH s
O0s13aTeIbHBIMH YCJIOBUSIMU MOATOTOBKH CTY/IEHTA K MPOMEKYTOYHOM aTTeCTAIHN
SIBIISICTCS BHIIMIOJIHEHHUE U 3aIlIUTa CTYISHTOM JIAOOPaTOPHBIX padoT, MPeayCMOTPEHHBIX paboueit
IPOrPaMMOM U MTPOXOKICHHUE BCEX MPOMEKYTOUHBIX TECTOB HE HIDKE, 4eM Ha 60% mpaBUIBHBIX
oTBeToB. [IpoMeKyTOUHBIC TECTUPOBAHKSI MOTYT TPOBOJUTCS KaK B ayTUTOPHHA Y HUBEPCHUTETA 1O]T
KOHTPOJIEM IPEToaBaTelis, TaK U IUCTAHIIMOHHOM (popmaTe Ha yCMOTPEHHUE IIPETIo1aBaTels.

HlIkana
Onucanue
OUeHUBAHUA
BoinonHeHs! Bce BUbl yueOHOW paboThl, IPEyCMOTPEHHBIE
yueOHbIM M1aHOM. CTyJIeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHMM, HaBbIKOB MPUBEICHHBIM B Ta0JIMLIaX MMOKa3aTesei,
OO onepupyeT NPUOOPETCHHBIMU 3HAHUSIMH, YMEHUSIMH, HaBbIKaMH,

MPUMCHACT UX B CUTyallUAX IMOBBIIICHHOMN CIIOKHOCTH. HpI/I 9TOM
MOT'YT OBITh AONYIICHBI HC3HAYNUTCIILHBIC OI_I_II/I6KI/I, HCTOYHOCTH,
3aTPYAHCHUA IIPHU aHAJIMTUYCCKUX OIICpalusax, NEpeHOCce 3HAHWUHN U
YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYALlUH.

BrinonHens! Bce BUbl yueOHOU pabOThl, IPEyCMOTPEHHBIE
yueOHbIM M1aHOM. CTYJIEHT JEMOHCTPUPYET YACTUUHOE
COOTBETCTBUE 3HAHUH, YMEHHI, HABBIKOB IPUBEIEHHBIM B TaOJIUIIAX
Xopouio rokasareJsei, onepupyeT NpruoOpeTeHHBIMU 3HAHUSIMH, HO
JIOTTYCKalOTCS He3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH MPH
AQHAJMTUYECKUX OINepalsX, 3aTPYAHAETCS IPU NIEPEHOCE YMEHUN Ha
HOBBIE, HECTAHJAPTHBIE CUTYalUH.

BrinonHens! Bce BUbl yueOHOU pabOThl, IPEIyCMOTPEHHBIE
yueOHbIM M1aHOM. CTYJIEHT JEMOHCTPUPYET HETIOIHOE
Y 1OBNETBOPUTENBHO | COOTBETCTBUE 3HAHUI, YMEHHI, HABBIKOB MPUBEIECHHBIM B TaOIUIIAX
rokasaresei, ornepupyeT NpruoOpEeTeHHBIMU 3HAHUSIMH,
JIOTTYCKal0TCS 3HAYUTENIbHbIE OIIMOKH, HETOYHOCTHU IIPU
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AHATTUTUYCCKUX ONICpalUiaX, UCIIBITHIBACT 3HAYHUTCIIbHBIC
3aTpyAHACTCA IIPU IPUMEHECHU N HABBIKOB B HOBBIX CUTYyallUAX

HeynosnerBopurensHo

He Boinonnen onuH uin 6ojee BUAOB yueOHOH paboThI,
IPEIYCMOTPEHHBIX Y4€OHBIM MIIaHOM. CTYIEHT 1EMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE 3HAHMM, YMEHUN, HABBIKOB IIPUBE/ICHHBIM B
TabJIUIAX MMOKa3aTelel, JOMyCKatoTCs 3HaYUTEeNbHbIE OLINOKH,
IIPOSIBIISIETCS. OTCYTCTBUE 3HAHUM, YMEHMI, HABBIKOB I10 PALY
IIOKa3aTeNeH, CTYJEHT UCIIBITHIBAET 3HAYUTEIIbHBIC 3aTPYJHECHUS
IIPY ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSMHU IIPU UX NIEPEHOCE Ha
HOBBIE CUTYall1H.

OueHovHbIE cpeacTBa

7.3.1. Tekyuwuii KOHmpowb

Hepeltenb OUECHOUHDbIX Cpé@(‘lﬂ8 no ()ucuunﬂuue «@u3uueckas xumus 6 3auiume 0pr.m'alou4et2

cpeov)
HaumenoBanue [IpencraBnenue
Kpartkas xapakTepucTuka OlleHOYHOTO CPel-
Ne OC | oIeHOYHOTO OIIEHOYHOTO Cpe/l-
CTBa
CpEACTBA ctBa B DOC
Paznuyarot 3amauum v 3agaHus:
a) perpOaAYKTUBHOTO YPOBHS, TTO3BOJISIONINE
OIICHMBATh U AUATHOCTUPOBATH 3HAHUE (HAKTH-
4yecKoro Marepuana (0a3oBbie TOHSTHS,
AITOPUTMBI, (DaKThl) U YMEHHE MPaBUIBHO UC-
MOJIE30BATh CHEITUATEHBIC TEPMHUHBI U TTIOHSI-
THs, y3HaBaHHE 00BEKTOB U3YUCHHUS B PAMKaX
PaznoypoBHe-
BBIE 3A7AUH 1 OTIPENIETICHHOTO pa3jiesia TUCIUTLTUHBI;
B 0) PEeKOHCTPYKTUBHOTO YPOBHS, Mo3BoJsifone | Komrmiekt pa3Ho-
1 OIICHUBATH Y JIMarHo- OBHEBBIX 337124 U
(P33) nyis camo- 1 yp VI[
CTHUPOBATh YMEHUSI CHHTE3UPOBATh, aHAIU3H- 3aaHui
CTOSITEIIBHOE .
AGOTLL poBaTh, 00001AaTh PAKTUUECKUA U TEOPETHYE-
p CKUii MaTepuai ¢ GopMyIHpoBaHUEM
KOHKPETHBIX BBIBOJIOB, yCTa-
HOBJICHHEM IPUYUHHO-CIIEICTBEHHBIX CBS3CI;
B) TBOPUYECKOTO YPOBHSI, TTO3BOJISIONINE OIICHHU-
BaTh U IUarHOCTUPOBATH YMEHUSI, UHTETPUPO-
BaTh 3HAHUS PA3TUYHBIX 00JaCTeH, apryMeH-
TUPOBATh COOCTBEHHYIO TOUKY 3PEHUSL.
CpencTBo KOHTPOJISI, OpPraHU30BAHHOE KaK CIie-
Bomnpocs! mo
. [uanbHast Oece/a mpemnoaaBaTelis ¢ 00yJaroIuM-
YcTHBI omnpoc, - TEeMaM JTACITUTUTHHBI
Csl HAa TEMBI, CBSI3aHHBIE C U3Y9aeMOU TUCIIUTLIIN-
2 co0eceoBaHue, . JUIS TOTTYCKa U 3aIlIH-
HOM, ¥ pacCCYNTaHHOE Ha BBISICHEHUE 00beMa
(YO) THI JTJAOOPATOPHBIX pa-

3HAHHI, 00YJYArOIIET0Cs 110 ONPEICIICHHOMY pas3-

60T
neny, TeMe, npodsemMe U T.I.




19

[IepedeHb TECTOBBIX 3aJaHUN JUIS IIPOMEKYTOY-
3 Tect HOT'O U UTOTOBOI'0 KOHTPOJIS, IO3BOJISIONINMA @DOHJ TECTOBBIX
(T) aBTOMATU3UPOBATh 3aaHui

[IpoLEeNypYy U3MEPEHHs YPOBHs 3HAHUM U yMEHUN

IIpumepsnl pa3HOYPOBHEBBIX 3a/1a4 U 3alaHuil 10 Teme «Pacuer TennoBbIX 3p(PeKkTOB U
BJIMSAIHHE TEMIIEPATYPhI HA BEJINYMHY TeIUIOBBIX I(PPEeKTOB XUMUUYECKUX PeaKIUi»
3amauu 1U1sl CaMOCTOSATEIBHOTO PEIIEHUs C UCIIOIb30BaHUEM CTaHAAPTHBIX
3HAYCHUI U3MEHEHHUSI SHTAIBIIUU
CornacHo BapHaHTY, BbIJaHHOMY IPEIO0/1aBaTeIeM, BEIYUCIUTE TEIIOBOM A ekt
XHMHUECKOH peakIuy MO CTAHJAPTHHIM TemnoTaM obpasopanus mpu 298°K:a) mpu p = const; 6)
npu V = const. CrangapHble TEII0Thl 00pa30BaHus yYaCTHUKOB PEaKIIMU BO3bBMUTE U3
cripaBOYHHKA [4]
Bapuant YpaBHeHue peakiuu
1. 4NHz3 (1) + 502 (r) =4NO (r) + 6H20 (1)
.4HCI (1) + O2 (r) = 2H20 (1) + 2Cl2 (1)
. CaCOs (1) = CaO (1) + CO2 (1)
. Fe304 (1) + H2 (1) = 3FeO (1) H20 (T)
. Ca(OH): (1) + CO2 (1) = CaCO3 (1) + H20 (1)
.2CO (1) + SO2 (r) = S(pom0) + 2CO2 (T)
.2NO2 (1) + O3 (1) = O2 () + N20s (T)
. CHs (r) + 202 (r) = CO2 (1) + 2H20 (%)
. 2AgNO:3 (1) = 2Ag (1) + 2NO2 (1) + O2 (1)
10. H2 (r) + CO2 (r) = H20(r) + CO (1)
3anaum no 3akony Kupxrodda
CornacHo cBOEMY BapHaHTY BBIUMCIIUTE TEIUIOBOM 3(hPEeKT XUMUYECKOI peakIuu pu
yKazaHHOU Temneparype. CTaHAapTHBIE TEMIOTH 00pa30BaHUs YYACTHUKOB PEaKIIUU U
KOd((UIIMEHTH ypaBHEHUS U3 CIIPABOYHBIX TaHHBIX [4]
Bapuant Ypasnenue peakuuu T, K
1. CaCO3 (1) = CaO (1) + CO2 (r) T=550K
2. Fe304 (1) + H2 (r) =3 FeO (1) + H20 (1) T=480 K
3. Ca(OH)2 (1) + CO2 (1) = CaCO3 (1) + H20 (r) T=830K
4.2CO (1) + SOz (r) = S(pom6) + 2CO2 (1) T=740 K
5.2NO2 (r) + O3 (r) = 02 (r) + N2Os (r) T=530 K
6. 4NH3 (1) + 502 (r) =4NO (1) + 6H20 (r) T=700 K
7
8
9
1

OO ~NOWN B~ WDN

. 4HCI (r) + Oz (r) = 2H20 (r) + 2Cl2 (r) T=600 K

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

. FesO4 (1) + Ha (r) = 3 FeO (1) + H20 (r) T=480 K

0. Ca(OH); (1) + CO2 () = CaCOs (1) + H20 (r) T=830 K

IIpumep TecTOBBIX 3aaHUIl 110 TeMe «XHMHUYECKOe PABHOBECHE »

1.Cucrema, cnoco0Hasi 00MEHHBATHCA C OKPY:KaIOLIei cpeioii JHeprueii U BemecTBOM
Ha3bIBaeTcs

a.3aKpBITOM

b.1301MpoBaHHON

C.OTKPBITOH

2.B 130/1MPOBaHHOIi cHCTeMe Mepexo/] CaMONPOM3BOJIBLHOIO0 NMpoLecca 0T HA4aJbHOI0 K
KOHEYHOMY COCTOSIHUIO CONIPOBOKIAETCSH:

a.CTPEMJIEHUEM DHTPOIUHN K MUHUMYMY

b.yMeHbIIEHHEM SHTPONTUU
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C.BO3pAaCTaHUCM SHTPOIINNU
3. Tepmoannamuyeckasi PyHKIUsSI COCTOSIHUA sIBJIsieTcsA (PYHKIMEH KoTopast
a.0TMPEJIESAETCS TOJIBKO HaYaJIbHBIM U KOHEYHBIM COCTOSTHUEM

b.ompenensieTcst TOIbKO HaYallbHBIM COCTOSIHUEM

C.3aBUCHUT OT IIyTHU IpoLecca

4.BcTtaBbTe NPONYLIEHHOE CJI0BO: «DHEPrus HE BO3HUKAET U3 HUUETO U HE MCUYe3aeT, OHa
MOJKET TOJBKO MEPEXOAUTh U3 OAHON (POPMEI B IPYTYIO B
KOJIMYECTBAX»:

5.3akoHuuTe onpeneseHue: «CTeNeHb HArPETOCTH TeIa, ONpeAeisieMas paclpeieIeHUEM
MOJIEKYJI [10 SHEPT€TUYECKUM YPOBHSIM, HA3bIBAETCS

6.3akoHuuTe onpeneseHue: «1300apHbIM Ha3bIBAETCS MPOILIECC, MPOTEKAIOLIUHN MTPU
MOCTOSIHHOM

7.3akon4urte popmMyJupoBKY: «B H30JIUPOBAHHON CHCTEME CyMMa BCEX BHJIOB
SHEPTUu

8.3akonuuTe onpenejeHue: «OTHOIICHUE KOJIMYECTBA IMOMIOMIEHHOMN TEJIOM TCIUIOTHI K
M3MEHEHUIO TEMIIEPaTypbl, BBI3BAHHOMY 3THUM IOTJIOLIEHUEM, HA3bIBACTCS

9.BcTaBbTeE MNpOonymeHHoOe CJI0OBO: «KomnnuecTBo TCIIJIOTHI, Sana‘lHBaeMOﬁ Ha HarpC€BaHuUc
OIHOT'O MOJIA BCUICCTBA HA OJJUH I'paayC, HaA3bIBACTCsA TEILIOEMKOCTBIOY

10.BcTaBbTe NponymeHHoe ¢JI0B0: «TepMoIuHAMUYECKOE PABHOBECHE — 3TO COCTOSIHHE
CHCTEMBI, KOTOPOE XapaKTePU3yeTCsI 3HAaYEHHEM BCEX [TapaMeTPOB B
JIF000OU YaCTHU CUCTEMBIY:

[TprmepHBIe BapraHThI OUJIETOB JUIsl SK3aMEeHa
MUHHUCTEPCTBO HAVKU U BBICILIET'O OBPA3OBAHU S POCCUNCKON
®EJEPALINU
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE
VUYPEXJIEHUE BBICILIETO OBPA3OBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

@dakynbTeT XUMHUYECKOM TEXHOJIOTUH U OMOTEXHONIOTUH, Kadenpa «Xumbnorex»
Jucnunnmaa @u3nyeckas XUMHUS B 3aIUTE OKPYKAIOIIEH Cpeibl

3K3AMEHAIIMOHHBIN BUJIET Ne 1 .
1. TTepBblit 3aK0H TepMOIMHAMHUKH. MaTeMaTHUeCKO€E BIpa)KEHUE ITEPBOTr0 3aKOHA
TEPMOJAMHAMUKY U €T0 3HaUEHUE.
2. JlaBnenue napa TBEpAbIX U )KUIKUX Tell. YpaBHenue Kiaysnyca-Knaneiipona.
3.3amaua
VYTBepxkeHo Ha 3aceanuu Kageapsl «  » 2023 1., mpoTtokos Ne

3aB. kadenpoii / / /
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MMHUCTEPCTBO HA VKU U BBICIITET'O OFPA3OBAHU S POCCUMCKOU
®EJIEPALIMU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXJEHUE BBICIITET'O OFPA30BAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

®akynbTeT XUMUYECKOM TEXHOJIOTUN U OMOTEXHOIOIMH, Kadeapa «Xumbuorex»
Jucnunnuaa @u3nyeckas XUMHUs B 3alUTE OKPYKAOIIEH CPEebl
3K3AMEHAIIMOHHBINA BUJIET Ne 2 .
1. Tepmoxumusi, TepMOXHUMHUYECKHE ypaBHeHHMs. CTaHmapTHas OSHTaIbIHs O0Opa3oBaHHUS U
pacTBOPEHMSI BELLIECTB.
2. IIpaBuiio ¢a3 ['m60ca.

3. 3amaua

YTBepKIeHO Ha 3aceaHUH KaQeaphl «  » 2023 r., npotokois Ne

3aB. kadenpoii / / /

Bonpocs! 1151 MIOATOTOBKH K IK3aMeHY

1. [IpenMeT ¥ OCHOBHBIE MOHATHS TEPMOAUMHAMHKHU. Teruiora u paboTa. 3aKpbIThie U
M30JIMpOBaHHbIE Ipouecchl. [[apameTpbl cocTosAHMS.

2. KpyroBoii mpomecc. PaBHOBecHble W HepaBHOBECHbIE Iporecchl. OOpaThMble
IIPOLIECCHI.

3. OKCTEHCHBHbIE W  HMHTEHCHUBHBIE CBOICTBAa 4YMCTBIX BEIIECTB. BiusHue

OTHOCHUTEIIFHOTO KOJIMYECTBO KOMIOHEHTOB (OTHOCHUTENIBHOTO COCTaBa) HAa MHTEHCUBHBIC
cBolicTBa pacTBOpoOB. [TapimanbHbIe MOJBHBIE BEIMUHUHBI.

4. IlepBblii 3aKOH TEpMOJMHAMUKH. MaTeMaTHdeckoe BBIPAKEHUE IEPBOrO 3aKOHA
TEPMOJMHAMUKHU U €T0 3HauUEHUE.

5. N3oxopHblif 1 M300apHBI mporecchl. CBsA3b MeXAY BHYTPEHHEW SHeprue u
¢BOOOIHOI dHTAIBIINEN.

6. TemnoéMKocTb. 3aBUCUMOCTbh TEIUIOEMKOCTH OT TEMIEpPATypbl A HTEpBala
temneparyp ot 273 no 1500 K.

7. 3aBUCHUMOCTb BHYTPEHHEW SHEPIUU U DHTAJIBIINU OT TEMIEPATYPHI.

8. TepMmoxumusi, TepMoxuMHuueckre ypaBHeHus. CTaHaapTHasi SHTaIbINS 00pa30BaHuUs
Y PacTBOPEHUS BELIECTB.

9. 3axoH ['ecca. Pacuer TemioTsl 00pa3oBaHusl, paCTBOPEHUS U SHEPTUU XUMHUYECKOI
CBS3U.

10.  3aBHCHMOCTH SHTAIBITHH PEAKITUU OT TeMIlepaTyphl. YpaBHeHne Kupxroda.
11.  Bropoii 3akoH TepmoguHamMuKu. Ero hpopmynupoBka u mpuMeHeHUE K
W30JIMPOBAHHON CHCTEME.
12.  Tperwuii 3aK0H TePMOJTUHAMUKHU, SHTPOIIHS U BEPOSTHOCT.
13. Tepmommnamudeckue nmoteHuambl. CBoOoHas sHeprus [ m60ca u cBoOo1HAS
sHeprus [ 'enpMmromnsua.

14. V3meHeHWE TEPMOJMHAMHYECKUX TIOTCHIIMAIIOB B HM30TEPMHUYECKUX YCIOBHSIX.
VYpasuenne ['m60ca-I'enpmromnsiia.

15. MakcumanpHas paboTa U BO3MOXKHOCTh MPOTEKAHUS XMMHUYECKOM peakluu.
CraHgapTHbIE MOTEHIIHATBI 00Pa30BaHUS BEIIECTB.
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16. TepmoauHaMUKa XMMHYECKOTO paBHOBECHS. 3aKOH JCHCTBYIONIUX MAacC U KOHCTaHTa
XUMHUYECKOIO PaBHOBECHS.

17. Xumuueckoe paBHOBECHE B TOMOTEHHBIX U I'€TEPOTr€HHBIX CUCTEMAX.

18. CooTHolIeHHEe MEXIy H3MEHEHHEM CBOOOJHOW HHepruu [mb6Oca W KOHCTaHTOU
paBHOBecHUs. YPaBHEHHE U30TEPMbI PEAKIIUU.

19. 3aBucMMOCTb KOHCTaHTHl PaBHOBECUS OT TeMIepaTyphbl. YpaBHEHHE H300aphbl
peaKkuuu.

20. TepmonuHaMu4eckoe paBHOBECHE B pealbHBIX Ta30BbIX cucTemax. JleryuecTs u
AKTHUBHOCTb.

21. BausHue pa3inyHbIX (PAaKTOPOB HA CKOPOCTh XUMUYEeCKUX peakiuil. [IpaBuno Bant-
Todda.

22. Tepmuueckuii aHaJIN3. [TocTpoenue JuarpaMmm coCTaB-TeMIIepaTypa
Kpuctaun3anud. OCHOBHBIE TUIIbI JUATPAMM.

23. PaBHOBecHe «KHUIKHUI pacTBOp-mapy. JluarpaMmma cOCTOSIHUS YHCTOTO BEIIECTBA.

24. Tlpaswuio ¢a3 ['m66ca.

25. JlaBneHue mapa TBEpIbIX U KUIKUX Tel. YpaBHeHue Knaysuyca-Knanelipona.

26. JlaBrmeHuWe HACKHIIICHHOTO Tapa PacTBOPUTENS Hall pacTBOopoM. [lepBriit 3akoH Payis.

27. TemmepaTypsl 3aMep3aHus U KUIIEHUs pa30aBIeHHBIX pacTBOpoB. Kpuockonuueckas
1 H0YJUNIMOCKONMYECKasi TOCTOSIHHBIE.

28. Ocmoc u ocMoTHUECKOe JaBieHue. 3akoH Baut-I'odda.

29. PactBopsl 3mekTponuToB. KOHCTaHTa W CTETNCHb JMCCOIMAIIMM U CBSI3b MEKIY
HUMH.

30. PacTBOpBI CHIIBHBIX JICKTPOJIMTOB. AKTUBHOCTD M MOHHAS CHJIA PAacTBOpA.

31. DAeKTpPOmpOBOAMMOCTH PACTBOPOB SJIEKTPOJIUTOB. YJElbHAas M OSKBUBaJCHTHAA
AJIEKTPONPOBOAUMOCTH PACTBOPOB JEKTPOJIMTOB, UX 3aBUCUMOCTh OT KOHILIEHTPAIUH.

32. TloaBWKHOCTh MOHOB M DKBUBAJICHTHASI IEKTPOIPOBOAMMOCTH MPH OECKOHEYHOM
pasz6asiennn. KoHIyKTOMETpHUYECKUN METO/] aHAIIH3A.

33. ®opmanbHas kuHeTHKa. OCHOBHBIE TOJIOKEHUS U MOHATHs. Onpenensronas cTaaus
, CKOPOCTh MOJIEKYJISIPHOCTh XUMHYECKON peaKITiu.

34. BbIBOJ KHHETHYECKOTO YpaBHEHHUSI TEPBOTO MOPSAKA.

35. BBIBOJ KHHETHYECKOTO YPAaBHEHHUST BTOPOTO TOPSIKA.

36. YacTtuuHblil 1 001 MOPsAOK peakiui. CrocoObl OnpenereH sl MOpsiIKa PEaKIuu.

37. BrusHHE TeMrepaTypsl Ha CKOPOCTh XHMHUECKON PEaKINi. DHEPTUsl aKTHBAINH, €€
CMBICT ¥ Tpadrueckoe onpeaeacHue.

38. Karammsz. OcobeHHoctn u  Kiaccuukanus KAaTAIATHYECKAX  TPOIIECCOB.
['omorenHslii U TeTeporeHHbld Karanu3. Karamuszatopel u npomortopbl.  CrapeHue
KaTaJn3aTOPOB, KATATUTUIECKUE SI/TBI.

39. Bo3HUKHOBEHHME CKayka TOTEHI[Mala Ha TpaHule pazaena ¢a3. J[BoitHoii
ANEKTPUYECKUI CIIOU U ero crpoeHue. Y paBHenue HepHera.

40. DAEKTPOXMMHYECKHE OJJIEMEHTHL. [ ambBaHWYECKUU DIEMEHT. SJICKTPOABIIKYIIAS
CHUJIa TaJIbBAHMYECKOTO 3JIeMeHTa. KOHIIEHTpallMOHHBIN rajJbBaHUYECKUI DIIEMEHT

41. W3mepeHue HSJIEKTPOIHBIX MOTEHIMANOB. CTaHMAAPTHBIA BOJOPOIHBIN DJIEKTPOI.
Xnopua-cepeOpsiHbINA U CTEKJISTHHBIN 3JIEKTPO/IbI CPABHEHUS U UX IPUMEHEHHUE.

42. Tlotennmomerpuueckoe TUTpoBaHue. I3mepenue pH pacTtBopoB. AKTHBHOCTBH
HMOHOB.

43. TepMoauHaMHKa OOpPaTUMOTO TaJIbBAaHMYECKOTO JJIeMEHTa. PacueT KOHCTaHTHI
PaBHOBECHUS SJIEKTPOXUMHUYECKON peaKIuy ralbBAHUYECKOTO JJIEMEHTA.

332]3‘11/1 K 3K3aMEHY IO JUCHUIIJIMHE «Puznueckass XuMHI»
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1. PaccumraTh Maccy Menu, BBIIECIUBINEHCS NpU 3JeKTponuie pactBopa xsopuaa meau (1)
npu nponyckaHun Toka cwiod 10 A B tedenwe 30 muH. BpIXxoa Mo TOKYy MeAu paBeH
85%.Hanucarb ypaBHEHHS peakIuii Ha KaToAe U aHO/IE.

2. Paccuurtath 00beM BOJIOPOAA, BHIICTUBIIETOCS MPHU AJIEKTPOJIM3E PACTBOPA CEPHOM KUCIOTHI
[P MPOMYCKaHUU TOKA CWiIoN 5 A B Teyenue 1,5 yac YcioBus 3J€KTpoiin3a: TeMIeparypa
273 K u paBnenune p=101325 Ila; Beixox no toky cocrtaBisier 90%. Hanucarp ypaBHEeHUs
peaKkuuii Ha KaTOJE U aHOJE.

3. BhIUMCIHTH CTeNeHb AUCCOMMAINN BOABI IpH Temmepatype 25°C, ecnn ynenbHas 37eKTpo-
MPOBOAUMMOCTh YMUCTOM BOJIBI 5,5 10% Om? - em? u mogBmwxHOCTH MoHOB HY m OH- pu
0ecKOHEYHOM pa30aBIEHUH COOTBETCTBEHHO PaBHBI A H+=349.8 u A on=198,0 (pa3mepHo-
cTH paBHBI cM 2 - Mosib L Om?)

4, Crenenp auccormarnuu ruapokcuna ammonus NHiOH=0,01 paccumrarh ero KOHCTaHTY
auccolaruu, ecii noasrwkaocT nonoB NH4"u OH- cooTBeTCTBEHHO paBHBI

A NH4+=73,4 u L on=198,0 (pasmepHOCTH paBHBI cM 2 - MOIb~ Om™ ).

5. CKoIbKO BpeMEHH He0OX0IMMO 3aTpaTUTh AJs BbleneHus snektponusom 0,75 r cepedpa u3
pactBopa AgNO3 nipu cuite Toka 1,3 A.

6. Ilpu kakoii Temmeparype 3amep3HeT pactBop xsopuaa Maruus MgCly comepxammii 2,6
xnopua maraus B 100 T Bogsl. Kprockonudeckas noctosiaaas Boast K=1,86°

7. Crenenp auccormamuu o 0,001 M pactBopa xnopuna kamuss KCl mpu 25°%C cocraBsier
0,99. PaccunTaTh KOHCTaHTY JUCCOLMAILIMU XJIOPUAA KaJUs.

8. Bo cKOJIbKO pa3 U3MEHHUTCSI CKOPOCTh PEAKIIUK MoydeHust xjopuaa Bogopoaa HCI

H,+ Clo,= 2HCI
CCJIM MOJIAPHBIC KOHIOCHTpAallMU BOJAOpOaa yBeHI/I‘lI/ITL B 2 pas3a 1 XJjiopa B 3 pasa.

9. MoOHO 71 OJTHOCTHIO BBICTUTH MeJlb U3 pacTBopa cynbdara Meaun CuSO4
Cu*+FeS Cu+ Fe?*
CrangapTHbIe 3HAUYEHUS DJIEKTPOIHBIX TOTEHIIMAIOB PaBHBI
E° cuz+/cu=10,34 Bu = Fe2+iFe=-0,44 B

10. Berancinuth MakCUMaJIbHYIO padOTy PEaKIUU B TAIbBAHUYECKOM DJIEMEHTE
Cu**+Ni SCu+ Ni?*

Cu| CuSO4|| Ni SO4| Ni
eciu MoJisipabie kKoHIeHTparmu skBuBaneHTa C (CuSOs) = Cows (Ni SO4)=1 Monb 3kB/1
11. B peakuuu BTOpOTO MOPsIIKa
A+B—II (mpoxyxThI)
koHIeHTpanusa BemecTB coctaBut C (A) = 0,3 mons/n u C(B)= 0,2 monw/a. Kak

U3MEHUTHCS CKOPOCTh PEAKIIMU, €CIIM KOHLIEHTpAIMIO BellecTBa yBenuuuTh 10 0,2 Monb/i, a

KoHIeHTpauuto Bemectsa C(B) yBennuuts 10 0,6 MOb/.

12. Beruucuth TeMiieparypy KureHus Tk W 3amep3aHust T3 pactBopa, cojepikariero 138 r
riunepuHa B 816 r Boasl. MomsipHast macca rinunepuna CsHgO3 paBaa 92, s0ynuockonmue-
CKasl U KpUOCKOINYECKas MOCTOSHHBIE BOJbI COOTBETCTBEHHO paBHHI 1,86 %% 0,32°.

13. Ilepuon nomypacnana nononus Po cocrasnser 140 nueil. BEIYMCIUTh KOHCTAHTY CKOPOCTH
peaxkiuu pacrnaja MnoJoHUs, KOTOpast OTHOCUTCS K PeaKIMsIM IEPBOTo MopsiiKa.

14. Tlepuox nonypacnana ctporuus Sr*° pasen 27,7 roga. Ckoibko HoTpeOyeTcs BpeMeHH,
yT00OBI pacnanoch 70% B3sATON Macchl CTpOHIUA? Peakiusi paaroakTHBHOTO paciajga OTHO-
CUTCS K PEaKLMsIM IIEPBOro MOpPsAKa.

15. KoHcTaHTa CKOpOCTH XUMUYECKON peakiuu 1-ro nopsaka npu 293 u 393 K cooTBETCTBEHHO
paBubl 3-102 1 4-10" ¢ 1 . Beluncnuth Hepruio aKTUBAIUHU STOH PEAKIMU U TIEPHOJ HOTY-
pacmaja
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16. PaccunTaTh TerioBoi 3PpQeKT peakuuu
CO+H20:5 COar +Hor
eclu CcTaHfapTHas SHTanbmuH obpasoanus AH g kJIk/Momb BemecTs paBab CO=-
110,5; H,0=-241,8; CO,=-335,5.
B xakoMm HampaBlIeHHH CMECTUTCS PaBHOBECHE PEaKIIMU MPU MOBBIIICHUHN JABJICHUSA U
YMEHbILIEHUU TeMIepaTyphl?
17. PaccuutaTth 00bEM, 3aHUMaeMblid 96 T kucnopona nipu 17 °C u naBnenun 1.5 at™m, yHUBEp-
canbHas ra3oBas nmocrostuHas pasHa 0,082 1+ atm/monb K
18. Boruucnuts Maccy 1 M2 Bosayxa npu 20 °C u naBnenuu 0.9 aT™, cuuTas CpeIHIOI MOIEKY-
JSIPHYIO Maccy Bo3ayxa paBHOU 29 1/MoJib
19. OcmoTtudeckoe naBieHue pactBopa Tiaoko3sl (M=312 r/moinb) nipu 20 °C paBHO 2.46 aTwm.
Paccunrtarh Maccy U MaccoBYIO JOJIO TIIOKO3bI B pacTBOPE.
20. Paccuuratsh TemioBoit apdekt peakiuu Zn+2AgCl S ZnCl; +2Ag , eciiu DJ1C Takoro
ranpBannyeckoro snemenTa mpu 0 °C pasna 1,015 B u remnepatypusiii koapdunuent 3(C
(OE/0T)p = - 4.02:10™
21. Haiitu axtusHoctu monHoB K* wu ClI° B pactBope KCl ¢ momspHoii koHueHTpamuei
0,01Mmomp/1
22. BbIUKCINTh MAKCUMAIIbHYIO TIOJIE3HYIO padoTy peakuuu mpu temneparype 1227 °C
2H2 +02 5 2H20 +484 x]JIx ,
ecnu KoHCTaHThl paBHoBecust Kp mpu temmeparypax 1227 °C ul278 °C paBHBbI
6.16:10%1 2.63-10' cooTBeTCcTBEHHO.
23. Jlns peakiuu
CO+H20:5 COgar +Har
koHctanta paBHoBecuss 1000K pasna 1,36, a mpu temneparype 1200 K pasna 0,68.
Onpenenuth TEIoBoil 3(h(eKT peakuuu B JaHHOM TEMIEPAaTypHOM HUHTEpBalie M KOHCTaHTY
paBHOBecus rpu 1100 K.

24. BBIYMCIUTh 3HEPrUI0 aKTHBALMU U KOHCTAHTY cKopocTH xumuueckoi npu t=30 °C, ecnu

KOHCTaHTBI CKOPOCTH 3T0i peakuuu npu temmneparypax 20 °C, u 40 °C cOOTBETCTBEHHO

PaBHBI 9,91-10" mun 11 43,9-10* mun L.




