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1. He.]'IH, 3ala'YU 1 INIAHUPYEMBIC PE3YJIbTaThl oﬁyqemm o JUCHOUMIIJINHE

Heab AUCHUILINHBI COCTOUT

B (QOpPMHPOBAaHUM W pPAa3BUTHH Yy OOYYAIOUIMXCS JMYHOCTHBIX W TPO(ecCHOHATBHBIX
Ka4yeCTB, MO3BOJISIONUX 00eceunTh BhinmoiaHerune TpedboBanuit ®I'OC BO ¢ yuerom ocobeHHOCTEH
HAy4YHO-00pa30BaTEIbHON IIKOJIBI YHHBEPCUTETa M aKTyalbHBIX MOTPEOHOCTEH pBIHKA TpyAa B
KaJ[pax ¢ BBICIIMM 00pa30BaHHEM B COOTBETCTBHH C HAIIPABICHUEM MO OTOBKH:

CIOCOOHOCTH TPUMEHSTHh 3HAHHUS 3aKOHOMEPHOCTEH (U3UYECKOW XUMHUHM B 3alIUTe
OKpYXKaroIIel cpeapl MPU PeIIeHud MNPOoPecCHOHANBHBIX 3a7ad, YMCHHS TPOBOJWUTH AaHAIU3 H
00pabOTKy Hay4yHO-TEXHHYECKOH HH(GOpMAIMM HAa OCHOBE TEOPETHYECKUX IPEICTABICHHUN
(GU3NUECKOl XMMHUU B 3alIUTE OKPYXKAIOIICH CPEIbl; CIOCOOHOCTH BBIOPATh METO]| TUArHOCTUKHU
BEIIECTB M MATEPHAJIOB; YMEHUS MPOBEICHHUS CTAHJAPTHBIX U3MEPEHUN U 00pabOTKU pe3yabTaToOB
IKCIIEPUMEHTA;

K ocHOBHBIM 3a1a4aM OCBOCHUS JTUCIUIUIHHBI CIIEAYET OTHECTH:

— (QopMupoBaHUE Yy CTYJACHTOB HABBHIKOB M YMCHHs PaOOThI C U3MEPHUTEIbHBIMH MPHUOOpaMHU,
MIOCTAHOBKH W MPOBEACHUS KOJIMYECTBEHHOTO SKCIIEPHMEHTA, MaTeMaTHYeCKOi 00paboTKu
OKCIICPUMCHTAJIbHBIX JAaHHBIX,

—  pa3BUTHE CIOCOOHOCTH K CaMOCTOSTEIILHOW NMPOPECCHOHATIBHON paboTe ¢ XMMHYECKUMU
peaKkTHBaMH, K JKCIUTyaTallud COBPEMEHHOTO J1a0OpaTOpHOTO OOOPYAOBaHHUS W HAYYHBIX
puOOopoB;

— pa3BUTHE CIIOCOOHOCTH M BBIPAOOTKAa MOTPEOHOCTH K CAMOCTOSITEIFHOMY MPHOOPETEHUIO
3HaHUH 10 (PU3HUYECKON XUMUU B 3aIUTE OKPYKAIOIICH CPEIbl.

[Lnanupyemblie pe3yJbTaThl OOYYCHUS 3aKIOYAOTCS (POPMHUPOBAHUU y OOYYAFOIIETOCS
CHOCOOHOCTH K HM3y4YCHHIO, aHAIU3Yy, UCIOIB30BAHUIO OHMOIOTHYECKHX OOBEKTOB M IPOLECCOB,
OCHOBBIBAsACH HA 3HAHUU 3aKOHOB U BaKOHOMCpHOCTeI\/JI MaATEMATHYCCKHUX, (1)I/I3I/I‘~I€CKI/IX, XUMHUYCCKUX
1 OMOJIOTHYECKUX HAYK U UX B3aUMOCBSI3SX.

OO6yuenue no aucuurUinHe «OU3NKO-XUMHUUYECKHUE METOIbI aHAIH3a O0BEKTOB OKPY KaIOIIei
CpepD» HaIpaBJIeHO Ha (OPMUPOBAHUE Y OOYUAIOUIMXCS CISIYIOIINX KOMIIETECHITUIA:

Koa m HauMeHOBaHHe KOMIIeTeHIMii HNHauKaTOPBI JOCTHKEHUAS
KOMIIETEHIIMH
ITK-5 [IpoBeneHne 3K0I0rnuecKou NIIK-5.1 npuMeHsieT 3HaHMsI IKOJIOTMYECKOTO
OIIEHKHU COCTOSHUS TEPPUTOPHIA 3aKoHOJaTenbcTBa Poccuiickoit denepanuu;

HOPMAaTUBHO-TEXHUYECKUX U METOJUYECKHUX
MaTEepHasIoB [0 OXPaHE OKPYKAKOUIEH Cpelibl U
paloOHAJIBHOMY UCIIOJIb30BAaHUIO IPUPOJHBIX
pECYpCOB; IPABUII U MOPsIIKA y4eTa JaHHBIX U
COCTABJICHHSI OTYETHOCTH 110 OXPAHE
OKPY’KaroIlle cpeapl; MpaBuil 3KCIUTyaTaluu U
METPOJIOrHUECKOro 00ecreueHus
AQHAJIUTUYECKOT 0 J1a0OpaTOPHOIO
000py10BaHMs; 3TAllIOB MOHUTOPUHTA
OKPY’KaroIlIEW Cpeapbl; OCHOB
MIPUPOAOOXPAHHBIX OMOTEXHOIOTUI; OCHOB
0aKTEepHOJIOTUH U TOKCUKOJIOTHH; TTPABUIT
OXpaHbl OKPYKAIOWIEN Cpebl, TPOMBIILICHHON
0€3011aCHOCTH; METO/I0B UCIOIb30BAHUS
CPEJICTB BBIUYUCIIUTEIBHON TEXHUKH U CBSI3U;
METOJI0B 3KOJOTHYE€CKOr0 MOHUTOPUHIA;
TpeOOBaHUI OXPaHbI TPYAA, IPOU3BOICTBEHHOM
CaHUTAPUU U TMTUEHBL; IPABUII IIPUMEHEHUS
CPEJICTB MOXKAPOTYLICHUS U CPEIACTB
MHIVBHUIYaJIbHOM 3aIUTHL

HNIIK-5.2 ymeeT opraHu30BbIBATH MEPOIPUATHS
10 MOHUTOPHUHTY KOHTPOJIBHBIX TEPPUTOPHIL €




NPUMEHEHUEM MTPUPOJO0XPAHHBIX
OMOTEXHOJIOTUI; TPOU3BOANTH 3200p TIPOO
BO/JIbI, TIOYBBI, BO3[yXa U OMOJIOTHYECKUX
00BEKTOB /17151 OIIEHKH YKOJIOTMYECKOTO
COCTOSIHUSI TEPPUTOPHIA; TIPOBOJAUTH
nabopaTopHbIC UCCIICIOBAHUS, 3aMEPHI,
aHaJIMU3bl 0TOOPAHHBIX MPUPOJAHBIX 00Pa3IOB;
00pabaThIBaTh pe3ybTaThl aHAIN3A
MaTEeMaTHYECKUMH U CTATUCTUICCKUMHU
METOAAMHU C YYETOM BOCIPOH3BOIUMOCTH,
TOYHOCTH U TIOBTOPSIEMOCTH; paboTaTh Ha
AHATMTUIECKOM J1a00paTOPHOM 000PYIOBaHNUH;
MPOBOJUTH MEPONIPHUATHS IO CAHUTAPHOU
00paboTke pabodyero Mecra, CTepHIIN3AIHIO
000pyI0BaHMs; aHAIU3UPOBATH COCTOSIHUE
KOHTPOJIBbHBIX TEPPUTOPHI CTATUCTUICCKUMHU
METOAAaMH; COCTABISITh U (POPMHUPOBATH
OTYETHYIO JOKYMEHTAIHIO B COOTBETCTBUH C
TPeOOBAHUSIMH YKOJOTHYECKUX HOPMATHBOB.
UIIK-5.3 Bnajeet HaBbIKaMU

IUTAHUPOBAHUS pPabOT, ONpeIeIeH s TPAHULL
TEpPUTOPUI U OOBEKTOB MOHUTOPUHTA
TeppUTOpuUil; cOopa HHPOPMALIUK U IPUPOTHBIX
00pa3IoB C KOHTPOJILHOI TEpPUTOPUH;
obecrieueHns: XpaHeHUs IPUPOAHBIX 00pa3LoB
JI0 OKOHYAHUS UCCIIEJIOBAHMS; KOHTPOJIS
IPOBECHUS OaKTEPUOIOTNYECKUX
UCCIIEJOBaHUIM IPUPOIHBIX 00PA3IOB; aHAIN3A
pe3ysIbTaTOB UCCIIEAOBAaHUN PUPOIHBIX
00pa3IoB 1 UX UJICHTUDHUKALIUH;
(dbopMupOBaHUs 3aKIIIOUEHUS 00
HKOJIOTHYECKOM COCTOSIHUM TEPPUTOPHIL U O
BO3MOKHOCTH IIPUMEHEHUS Ha HUX
HPUPOAOOXPAHHBIX OMOTEXHOIOTUI

2. MecTO IMCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOI NPOrpaMMbl

JucuurniauHa OTHOCUTCA K 3JIeKTHBHOM vactu Onoka b1.2.9]14 npodeccronansHoit
o0pa3oBaTeNbHOI MporpaMMbl OakaiaBpuaTta.

«Du3nyeckas XWMHS B 3alUTE OKPYKAIOMIEH Cpeap» B3aMMOCBS3aHa JIOTHYECKH,
COAEPKATEIBHO U METOAUYECKH CO CICIYIOMMMU TUCHUIUIMHAMU U nipakTukamu OITOIT::

—XUMHUA

-OHMODKOJIOTHSL.

3. CTpyKTypa u cofep:KaHue JUCHUILTHHbI

OO011ast Tpy1I0€MKOCTh JUCIUTUTMHBI COCTABIIACT 3 3aueTHHIX eauHuilbl (108 gacos).



3.1  Buabl yueOHOI padoThl M TPY10€MKOCTh

3.1.1. Ounas ¢popma oOydeHUs

13‘:1 Bup yueonoii pa6oTnl KOT;:?):TBO Cemectp 3
1 | AyauTopHble 3aHITHSA 36 36
B ToMm uucne:
1.1 | Jlexuun 18 18
1.2 | CemuHapcKue/MPaKTHUCCKHUE 3aHITHS
1.3 | JlaboparopHbie 3aHATHS 18 18
2 | CamocTosiTeibHasi padoTa 72 72
B ToMm uucne:
2.1 | MpOMEXyTOYHOE TECTUPOBAHUE 22 22
2.2 | peuieHre pacyeTHHIX 33124 10 BapuaHTaM 25 25
2.3 | moaroToBKa K JIabOpaToOpHBIM paboTam 25 25
3 IIpomexyTouHasi aTTecTALMS
3auet/aud.3auer/IK3aMeH IK3aMeH IK3aMEH
Hroro 108 108

3.2  TemaTuuyeckuii NJaH U3yYeHUsI TUCHUTLTHHBI

(o popmam 00yueHuUst)

3.2.1. Ounas popma oOy4eHus

n/n

TpynoemkocTs, yac

Pa3nenanl/TeMbl
JTUCIHUIIINHBI

AynuTopHas pabora

Bcero

Jlexun
CemuHap(
Kue/
MPAKTUYECKUE
3aHATUS

o

[TpakTrue

JlaGopar
CKasi OJIrOTOBKA

PHBIC 3aHATHUA

CamocronTe
JbHa"A padora

Pazgen 1. ArperaTHblie COCTOSIHUA
BelIeCTB

Tema 1. [Ipeamer Gpusnueckoit XuMuu .
OcHoBHbIE METO/IbI (PU3NUECKON XUMUHI
. OCcHOBHBIE arperaTHble COCTOSTHUS
Benrects. UneannHelil raz. ['azoBble
3aKOHBI . PeanbHble ra3sl. YpaBHEHHE
Ban-gep-Baansca. TBepaoe coctosiHue .
XKunkoe cocrosunel. duznueckas
XUMHUS B 3aIIATE OKPYKAIOIIEH Cpeibl

Paspnen 2. OCHOBBI XUMHYECKOMI
TepMoAuHAMUKHU. IlepBblii 3aK0H
TCEPMOAUHAMHUKM.

Tema 1. . IIpenmer, cogepxxanue u
3HaueHHe GU3nIecKor XuMuu. OCHOBBI




XUMHYECKON TePMOIUHAMUKH.
OcCHOBHbIE TIOHATHUS U OIPEICTCHHUS
TepMOAMHAMUKHU. TeroTa u padoTa.
[TepBbIii 3aKOH TEPMOAMHAMUKH.
Buyrpennssa sueprus. Temmnoson

3¢ PeKT XuMUIEeCKOI peakiuu. 3aKOH
I'ecca . BiimsiHue Temneparypsl Ha
Ter1oBO# 3¢ dekT. TenmoéMKoCTb.
3akon Kupxroda

Pa3nen 3. Bropoii u TpeTHii 3aKoHbI
TEePMOIMHAMMKH.
Tepmoaunamuyeckne QyHKIUM.

Tema 1.. Camonipon3BoJIbHBIE U
HECAMOIIPOU3BOJIBHBIE MPOLIECCHI.
Kpurepuu caMonpoun3BoibHOTO
TeueHus npouecca. DopMyaupoBKU
BTOPOI'0 3aKOHA TEPMOJAUHAMHUKH.
DHTPOIHKS U €€ CBOMCTBA.
Crartuctrudeckoe onpeaesieHue
suTponuu u || Hayama TepMogMHAMUKH.
TpeTbe Hauano TEPMOJIMHAMHUKH.
[Tocrynar Ilnanka. Pacuer usmenenus
SHTPONUU NPU PA3IMYHBIX TPOLIECCAX .
TepMmonuHamMuyeckue QyHKIHH.
TepMoarHAMUYECKUE CBOMCTBA T'a30B.
XUMHUYECKUH IMOTEHIIHAN U 00IIne
YCJIOBUSI PABHOBECHS CUCTEM.
TepMoauHaMuKa U ONKUCaHUE
CTallMOHAPHOTO COCTOSIHUSA
OMOTEXHOJOTHYECKUX CHCTEM B
OKpy>Katolei cpene . TeopeMbl
IIpuroxxuHa

Pa3nen 4. XumMnueckoe paBHoBecue

Tema 1. .3aK0H JEHCTBYIOIKX Macc.
[Ipu3HaKu XMMHUYECKOTO PABHOBECHS.
CriocoObl BbIpaXeHNs1 KOHCTAHTBI
paBHOBecHs. Y paBHEHHE U30TEPMBbI
XUMHYECKON PEaKIIHH.
TepmoauHaMuueckast Teopus
XMMHUECKOTO0 cpozcTBa. CMelieHne
XUMHUYECKOTO PABHOBECHSI.

Pazjnen 5. ®a3oBoe paBHOBecHE B
OTHOKOMIIOHEHTHBIX CHCTEeMax

Tema 1. OcHOoBHBIE TOHATHS (Ha30BBIX
paBHOBecHuiil. PaBHOBecHE B
OJIHOKOMIIOHEHTHBIX CHCTEMAaX.
Jnarpamma cOCTOSIHUSI BOJIBI.
VYpasuenne Knaysnyca-Knaneiipona.

Pazgen 6. TepmoauHaMuka
PacTBOpPOB

Tewma 1. Kmaccudukarus pacTBOpoB.




CrniocoOblI BeIpaKEeHUS! KOHIIEHTPALUU
pacTBOpOB. 3aKOHBI PACTBOPUMOCTHU
ra3oB B JKUJKOCTH. PacTBopuMOCTb
TBEPAbIX BEIIECTB B )KUIKOCTH.
OrpaHuueHHas B3auMHast
PacTBOPUMOCTD KHUAKOCTEH.
Pacnipenenenue Beniectsa Mexay
JIBYMsI HECMEUITNBAIOLITIMUCS
KuakoctaMu. TepMonrHaMudeckue
yclioBUsl 00pa30BaHUs HIeaTbHBIX
pactBopoB. 3akoH Payns. PeanbHbie
PacTBOPBI C MOJOKUTEIBHBIMU U
OTpHULATEIbHBIMU OTKIOHEHUSIMU OT
3akoHa Payns. Komnurarushsie
cBOiicTBa pacTBOpOB. Pa3zbaBieHHbIe
PacTBOPBI AJIEKTPOJIUTOB.
N3oTonnueckuit k03¢ HUImeHt.
bunapHbIe pacTBOPHI JIETyYUX BEIIECTB.
Tunsl U30TEpMUYECKUX U
M300apHBIX JHArpaMM COCTOSIHHSL.
Pa3znenenue xxuakux OMHApHBIX
pacTBOpOB

Paznea 7. XumMnueckass KHHETHKA

Tema 1. OcHOBHBIEC HOHSTHS
XAMUYECKOM KNHETUKU. 3aBUCHMOCTD
CKOpPOCTH pEeaKIMy OT KOHIICHTPAIUH.
[Topsnok 1 MONEKYISIPHOCTD PEAKLIMH.
dopMalibHAsE KWHETHKA peakIui
Pa3IUYHBIX MOPSIIKOB. 3aBUCUMOCTD
CKOpPOCTH PEaKLMU OT TEMIIEPATYPHI .
DHeprus akTuBauu. Teopus
Appennyca . Teopun XuMHU4ECKON
KkuHeTuku . [lapannensHele,
nocleoBaTeIbHbIe, 00paTUMBbIE U
conpsiKeHHbIEe peakuuu. LlemHpie
peakunu. POTOXMMUYECKUE PEAKLINH .
OCHOBHBIEC IOHATHS KaTalln3a .
I'omorennsIii karann3. Knneruka
(hepMEeHTaTUBHBIX PEAKIUH, KaTaJIu3 U
KUHETHUKA PEAKIIUM C
MMMOOUITN30BaHHBIMU (PEPMEHTAMH .
AcopO1ust ¥ reTepOreHHbIN KaTain3

Pazgen 8. PacTBoOpbI 3/1eKTPOJIMTOB

Tema 1. OGpa3oBaHKe HOHOB B BOJHBIX
pactBopax . Teopus cmaObIx
anekTposnntoB C. AppeHuyca .
Hucconmanust Boabl. MonHOE
npoussegeHue BoAsl. [lonsatus pH u
pOH. Bydepnsie pacTBOpHI .
TepMoaMHaMHYECKHE CBOMCTBA
CHJIBHBIX 3JIEKTPOJIUTOB. AOCOJIIOTHAS




CKOpPOCTbH JIBU’KEHUSI HOHOB .
DJEeKTpOTUTHYECKAs IPOBOIUMOCTh

Pa3nen 9. DiieKTpoHOE paBHOBECHE .
DJIEKTPOXHMHYECKHE CHCTEMBbI

Tema 1. DnekTpoxuMuyeckas 1elb.
DOnement annansa-Axkoou. DJ1C
rajlbBaHU4ecKoro aiemMenTa. Ckadok
MOTeHIIMaja Ha rpaHune ¢as.
OnexTpoaHbIi noreHuman. Bogopoanas
IIKajia MOTeHIIUAJIOB. 3aBUCMOCTh
[OTEHLIMaja 3IEKTpoaa OT
KOHLEHTpAaLUU
[IOTEHLAAJIONPEAETSIOUINX HOHOB.
®dopmyna Hepuera. Knaccudukanms
AJIEKTPO/OB IO TUITY IEKTPOIHOIO
rpoliecca ¥ Ha3HAYCHUIO

10

Jlaboparophas padota Nel
Konaykromerpudeckoe TUTPOBAHUE

11

JlaboparopHuas pabota Ne2
Omnpenenenue BOJOPOJHOTO TOKA3ATENS
BOJIHBIX PaCTBOPOB

12

JlaGopatopnast  pabora  Ne3
[ToTeHIIMOMETPUYECKOE TUTPOBAHHE

13

JlaboparopHuas pabota Ned NoHHbIH
obmeH. OnpeesieHne KAaTHOHOB ME/IH

(1

14

JIaGoparopHas pabota Ne5
DNeKTpOnpOBOIUMOCTD pacTBOpoB
3JIEKTPOJIUTOB

15

JlabopaTtopHas pabora Ne6 HabGyxanue
MOJIMMEPHBIX MaTepPHAIOB

16

JlabopaTtopHas pabora Ne7 Kunernka
TOMOTEHHBIX TIPOIECCOB B pacTBOpax

17

JIaGoparopHas pabota Ne8
PacTBOopeHne TBepABIX BEIIECTB B
KHUJIKOCTH

41

JlaGopatopHass ~ pabora N9
Omnpenenenne KOHCTAHTHI AUCCOIHAITTT

Hroro

108

18

18

72

3.3  ConepxaHnue TUCHUNIMHBI
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Pa3znen 1. ArperaTHblie cOCTOSIHMS BeleCTB

Tema 1. IIpenmert pusndeckoii xumun . OCHOBHBIC METO/TbI (pr3udeckoi Xxumun . OCHOBHBIC
arperaTHble COCTOsIHUA BellecTB. MneanbHblil ra3. ['a3oBbie 3akOHbI . PeanbHble ra3bl. Y paBHEHUE
Ban-nep-Baansca. Tsepnoe cocrosinue . XXunkoe cocrosinuel. dusmyeckas XUMHUS B 3alIUTE
OKpY’Karolllen cpebl

Pa3nen 2. OcHoBbI XUMHUYecKOH TepMoauHaAMUKH. [lepBblii 3aK0H TePMOTUHAMHKH

Tema 1. . [Ipenmer, conepxanue u 3HaueHUe Gu3udeckord Xxumud. OCHOBBI XHUMHYECKOU
TepMoauHaMuKU. OCHOBHBbIE TOHSATUS W OINpeAeNeHUS TepMOAMHAMHKHU. Teruiota u paborta.
[TepBbIii 3aKk0H TepMOAMHAMUKUA. BHYTpeHHss sHeprust. TemnoBoi »3PeKT XUMHUUECKOW PEeaKIHH.
3akoH ['ecca . Bausinue TemmnepaTypsl Ha TerioBoi 3¢ dekr. TemnoémrocTs. 3akon Kupxroda

Paznen 3. Bropoii u Tpermii 3akoHbl TepMoauHAMMKHU. TepMoamHamuueckue
(pyHKIuH.

Tema 1. Camonpou3BoibHBIE M  HECAMOIPOU3BOJBHBIE mpouecchl. Kpurepuu
CaMOIIPOU3BOJIBHOIO TedeHus Impouecca. DOpMyIHpOBKM BTOPOrO0 3aKOHA TEPMOJUHAMHUKHU.
OHTponus U ee cBoMcTBa. CTaTUCTUYECKOE OmpezaesieHne dHTponuu U Il Hayana TepMoAMHAMUKH.
Tperbe Hayasio TepmoanHamuki. [locrynar Ilnanka. Pacuer n3aMeHeHMs SHTPOIINU NPU Pa3IMYHBIX
npoueccax . Tepmoannamuueckue GyHKIUU. TepMoarHaMUYECKUE CBOMCTBA ra30B. XUMHUYECKHI
NOTEHLMaN U OOLIMe yCIOBHS PaBHOBECUS CUCTEM. TepMOAMHAMMKA M ONHCAHME CTAllOHAPHOTO
cOCTOs1 OMOTEXHOJIIOTUYECKUX CUCTEM B OKpyskaromei cpene . Teopemsr [Ipuroxuna

Pa3nen 4. Xumuveckoe paBHOBecHe

Tema 1. .3akon peiictByromux wmacc. [IpuszHaku xumudeckoro paBHOBecHs. CrocoObl
BBIPQXCHUSI ~ KOHCTAaHTbl  pAaBHOBECHS.  YpaBHEHHE  HM30TEPMbl  XUMHUYECKOH  pEaKLHUH.
TepmoanHaMHuuecKas TEOpUs XUMUYECKOTO ¢poicTBA. CMEIIeHNe XUMHUECKOTO PABHOBECHS

Pa3znen 5. @a3oBoe paBHOBecHE B OJJTHOKOMIIOHEHTHBIX CHCTEMAaX

Tema 1. OcHOBHBbIe MOHATHS (a30BBIX paBHOBecuil. PaBHOBecne B OJIHOKOMIIOHEHTHBIX
cucremax. J[narpamma cocrosinust BoAsl. Y paBHeHue Knaysuyca-Knanerpona.

Paznen 6. TepmoanHamMuka pacTBOpoOB

Knaccugukamuss pactBopoB. CrocoObl BBIpOKEHHSI KOHIIEHTPAIMH PAaCTBOPOB. 3aKOHBI
pPacTBOPUMOCTH I'a30B B KUAKOCTU. PacTBOPUMOCTH TBEPABIX BELIECTB B )KUAKOCTU. OTpaHUYEHHAs
B3aMMHas  pacTBOPUMOCTb  KHAKOCTeH.  PacmpeneneHune — BemectBa  MEXAy — JIBYMs
HECMEUIMBAIOIUMUCS KUJIKOCTAMU. TepMOJMHAMUYECKHE YCIOBUS OO0pa3oBaHMs UAEANbHBIX
pactBopoB. 3akoH Payns. PeanbHble pacTBOpbl € TOJOXKHUTEIBHBIMH U OTPULATENIbHBIMU
OTKJIOHEHUSIMH OT 3akoHa Payns. KomnmuratusHble cBolicTBa pacTBOpoB. Pa3z0aBieHHbIE pacTBOPHI
anekTponnToB. M3oToHnyeckuit kos¢pduuueHnt. buHapHble pacTBOpHI JIETYYHMX BeLIECTB. THIIBI
U30TEPMHUECKUX U U300apHBIX AUArpaMM cOCTOsIHUS. Pa3nenenue »kuaKux OMHapHBIX PacTBOPOB

Pazgen 7. Xumuuyeckass KHHeTHKA

OcHOBHBIE TOHATHS XMMHYECKONM KHHETHKH. 3aBHCHUMOCTb CKOPOCTH PEAKLUU OT
KoHUeHTpauuu. Ilopsgok u MonekynsapHOocTh peakuuud. PopMmanbHas KUHETHKA peakuui
Pa3IMYHBIX NOPAIKOB. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT TEMIIEPATypbl . DHEPIUsl aKTUBALMUH.
Teopus Appenmyca . Teopum xmMuueckod KHHETHKM . [lapaimensHble, nOCII€IOBaTEIbHBIE,
oOpatumble U conpsbkeHHble peakuuu. LlenHble peakiun. oroxumuueckue peakuu . OCHOBHbIE
NOHATHUS Katanu3a . ['omoreHHblii karanu3. Kunernka (epMEHTATHBHBIX pEaKIMi, KaTanu3 u
KWHETHKA PeaklUii ¢ UMMOOMIIN30BaHHBIMH (hepMeHTaMu . AJICOPOIUS U TeTepOreHHbIN KaTaau3

Pa3nen 8. PacTBopbI 2/1eKTPOJIMTOB

OO6pa3oBaHre HOHOB B BOJHBIX pacTBopax . Teopus cnadbix anekrponutoB C. AppeHuyca .
Huccouunanus Bonel. Monnoe npousseaenue Boabl. [lonstus pH u pOH. bydepusie pacTBopHI .
TepmoauHaMu4eckne CBOMCTBA CUIIbHBIX JIEKTPOIUTOB. AGCOIIOTHAS CKOPOCTh JBM)KEHUS! HOHOB .
DIIEKTPOIUTHYECKAs TPOBOIUMOCTh

Pa3nen 9. DiekTpoaHoe paBHOBecHE . DIEKTPOXUMHUYECKHE CHCTEMBbI

DneKkTpoxuMudeckas memnb. DineMeHT Janmansa-Axoou. 3/]C rampBaHMYECKOTO 3JIeMEHTa.
Ckauok moTeHIMana Ha rpaHune ¢as. OIeKTpoAHbl mnoTeHIMan. Bopopoanas 1mkana
MOTEHLIMAIOB. 3aBUCUMOCTh IMOTEHIIMAJIA 3JIEKTPOJa OT KOHLIEHTPALMK MOTEHLIUATOPeIESIOIINX
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nonoB. ®opmymna Heprcra. Knaccudukarus 31eKTpo0B MO TUITY 3JIEKTPOAHOTO Tpolecca U
Ha3HaYeHHIo/ TepMOIMHAMUKA TalIbBAHUYECKOTO dJIeMeHTa. Y papHeHue [ m060ca —TeIpMrobiia.

3.4  TemaTuka NpaKTHYeCKHUX U JIA0OPATOPHBIX 3aHATHI

OCHOBBI XUMHMYECKOH TEPMOIUHAMUKH

[Tpaktuyeckoe 3anstue Nel Pacuer TemnoBbix 3¢ (EKTOB 1 BIMSIHUE TEMIIEPATYphl HA
BEJIMYUHY TEIUIOBBIX d3PPEeKTOB XUMHUECKUX peakuuii. [lonstue o TemnoBom addekre FHTANbIUU
XUMHYECKHX peakuuii. CTaHaapTHbIE U3MEHEHHUS SHTAIBIINU 00pa30BaHMUs CIIOKHBIX BELIECTB.
3akoH ['ecca u ero cneactaue. BeinoaHeHne pacueToB TEIIOBOTO A (PeKkTa XUMIUUECKUX PEaKIIHii ¢
UCIIOJIb30BAHUEM CTAaHJAPTHBIX 3HAYECHUN NU3MEHEHUS SHTAIbIINU. BiausHue Temueparypsl Ha
TeIrI0BOM 3 ekt xuMuueckux peakuuid. 3akoH Kupxrodda. BeimonHenue pacueToB ¢
ucnoiib30BanueM 3akoHa Kupxrodda

[TpakTuueckoe 3ansatue Ne2 Pacuer usmenenus snepruu [ m606ca XUMHUYECKUX PEAKITUAX .
OreHka BO3MOXXHOCTH POTEKAHUSI XUMUUYECKHUX peakiuii. Pacuetr uamenenus snepruu [ m66¢ca mo
CTaHJAPTHBIM 3HAYEHHSIM U3MEHEHUS SHTAJIBIIMY U SHTPONMH. BhINOIHEHNE pacueToB 3HEPrun
['n66ca

[Ipaktuueckoe 3anstue Ne3 Pacuer n3aMEHEHHUs SHTPOIIUU B PA3IMUYHBIX IIPOLIECCAX .
W3MeHeHHs SHTPOITUH B XOJI€ MMPOTEKAHMS CIIETYIOIINX POLECCOB: . (ha30BbIe MEPEXOIHI ,
HarpeBaHUe KUJKUX U TBEPJBIX TEJ ,. HATPEBAHNE UCAIBHBIX Ta30B. BBINIOIHEHNE pacyeTOB 110
M3MEHEHUIO SHTPOIMH B Pa3JIMUHBIX MPOLECCaX

XumMn4yeckoe paBHoBecHe

[Ipaktuueckoe 3anstue Ned Pacuer KOHCTaHT XUMUYECKOTO PaBHOBECUS . XMUMUUYECKOE
paBHOBecue. KoHcTaHTa XuMuieckoro paBHoBecus. CriocoObl BEIpaKEHUSI KOHCTAHThI PAaBHOBECUS
JUISL pa3JIMYHbBIX TUIIOB peakluil. BrinoaHeHne pacyeToB M0 ONpeaeIEHUI0 KOHCTaHThI
XUMHYECKOTO PAaBHOBECHUS

[Ipaktuueckoe 3anstue Ne5 OnpezneneHure HanpaBIeHUs] XUMUUECKOW PEaKLMH 110
YPaBHEHHUIO N30TEPMBbI. PacueTsl 10 ypaBHEHUIO H300apbl XMMUUYECKOHN peakuu. XUMUYECKOe
paBHOBecue. CBsi3bp u3MeHeHus sHeprun [ mb0ca ¢ KOHCTAHTON XUMUYECKOT'O PABHOBECHSI.
BoinonHenue pacueToB 1o HaxX0KJAEHUIO cBOOOIHOM 3Heprun ['100ca u onpenenenre HanpaBIeHUs
XUMHUYECKON peakinu. Y paBHEHHE N300apbl XUMHUYECKON PEaKIINH, €ro 3HaYeHHE sl pacUeTOB
XUMHYECKOTO PaBHOBECHs 5. BBINIOJIHEHNE pacYeTOB 10 XUMUYECKOMY PABHOBECHIO C
MPUMEHEHUEM ypaBHEHUS N300apbl XUMHUECKON peakinu

da3oBoe paBHOBECHE

[Tpaktuueckoe 3ansitue Ne6 Pacuersl ¢ ucnons3oBanuemM ypaBHeHus Knaneipona-
Knaysuyca . Ypasuenus Knanelipona-Knaysuyca, ero 3HaueHue s HaX0K/JI€HUS MapaMeTPOB
paBHOBeCHS . BBITIOTHEHHE pacyeTOB C HCIIOJIb30BaHUEM ¢ ypaBHeHUs Knaneiipona-Knaysuyca

PacrBoOpsI

[IpaxTuueckoe 3ansTue Ne7 PactBopsl. CriocoObI BbIpaXXeHHs COCTaBa pacTBOPOB. 3aKOHBI
IpeebHO pa30aBlIeHHBIX PACTBOPOB. OCHOBHBIE MOHATHUS U (POPMYIIBI IS BBIYMCIECHUS COCTaBa
pacTBOpOB. 3aKOHBI IPEIEIBHO Pa30aBIEHHBIX PACTBOPOB. BhiNoIHEHNE pacueToB 1o
OTIpe/ICNIEHUI0 COCTaBa PACTBOPOB U 3aKOHBI MPEAETHHO pa30aBICHHBIX PACTBOPOB

XuMUYecKass KHHEeTHKA.

[IpakTnueckoe 3ansaTre Ne® Xumuueckas kuHeTuka. OTHOCTOPOHHUE pEaKLUU IIEPBOTO
MOPsIIKa. 3aBUCUMOCTh CKOPOCTH PEAKLIMU OT TEMIIEpaTyphl. PacyeT sHepruu akTuBaIuu.
XnMuueckast KUHeTHKa. OJHOCTOPOHHME PEAKIIMU NIEPBOTO MOPsiIKa. 3aBUCUMOCTh CKOPOCTHU
peakuuu ot Temneparypsl. Pacuer sHeprun aktuBanun Pemenne 3amau

[TpakTrueckoe 3ansaTHEe Ne9 DIEeKTpOABMKYIINE CUIIBI DJIEKTPOXUMUYECKUX HIEMEHTOB .
DIIEKTPOABMKYIIIME CUIIBI AJIEKTPOXUMHUUECKUX JIEMEHTOB. Y paBHeHue HepHcTa . Pemienne 3aqau
no pacuetry 2/1C, onpenenennto Tuma 3JI1eKTpoI0B U ypaBHeHNI0 HepHcTa. Di1eKTpoXuMudeckue
peaKkIny B TATbBAHMYECKOM dJieMeHTe. Y paBHeHue [ n606ca - ['enpmromnbiia. Pacuer kKoHCTaHTHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHOIO PABHOBECHS B FaJIbBAHUYECKOM DJIEMEHTE.
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3.4.1. JlabopaTopHble 3aHATHS

JIaboparopHas padora Nel KoHayKTOMETpHYIECKOE THTPOBAHHE

JlaboparopHas pabora Ne2 Onpenenenre BOJOPOIHOTO [TOKa3aTess BOAHBIX PACTBOPOB
JIaboparopHast pabota Ne3 [ToTeHIIMOMETPUYECKOE TUTPOBAHUE

JIaboparopnas padora Ne4 Mounsiit oomeH. Onpenenenue katruonos meau (11)
JIaboparopHast pabota Ne5 DeKTponpoBOIUMOCTb PACTBOPOB AIEKTPOIUTOB
JlabopaTopHas padora Ne6 HaOyxaHue moJuMepHbIX MaTepHaAIOB

JIaGoparopnas padota Ne7 KnuneTrka roMOT€HHBIX MTPOIIECCOB B PACTBOPAX
JlaGopaTopHas pabota Ne8 PacTBopeHHE TBEpIbIX BEIIECTB B )KUJIKOCTH
JIaboparopHast pabota Ne9 OmpeneneHre KOHCTAaHTBI AUCCOIUAIIH

3.5 TemaTuka KypcoBbIX NPOEKTOB (KYpPcOBBIX padoT)

KypcoBbie paboThl He IPeayCMOTPEHBI

4, Y4eOHO-MeTOAMYECKOE U HHPOPMALIMOHHOE o0ecIevyeHne

4,1  Hopmartusubie 1okyMentbl 1 1 OCTbI

1. ®I'OC BIIO no nanpasnenuto noaroroBku 20.03.01 Texnocdepnas 6e30macHOCTS ,
yTBepkAeHHbIN, MunobpHayku Poccuu 25.05.2020

2.ITpuka3 Muno6puayku Poccun ot 05.04.2017 Ne310 «O6 yTBep»KI€HUU MOPSIKA
OpraHu3alK U OCYILIECTBICHHS 00pa30BaTEIbHON JeSITEIbHOCTH MO IPOrpaMMaM BBICIIETO
podeCcCHOHAIBHOTO 00pa30BaHMsI- IporpaMmam OakajiaBpuara, mporpaMMam CrieluaaiuTeTa
,JIpOrpaMMaM MarucTpaTypbi»

3. [Ipukaz Muno6pHayku ot 25.08.2017 Ne816 «O6 yTBepkKaIeHIH TOPsIIKA IPUMEHEHUS
OpraHu3alUsIMU ,0CYILECTBIIAIOUIMMHA 00pPa30BaTENbHYIO AESITEIbHOCTD IEKTPOHHOTO
00y4YEeHHS, JUCTAMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI NPU PEATN3aLUH IPU peaIn3aluu
00pa30BaTENbHBIX IPOrPaMM»

4. HopmatuBHO-MeTOIMYeCcKHe ToKyMeHThl MuHoOpHayku Poccun

5.JIokanpHbBIE HOPMATUBHBIE aKThl Y HUBEPCUTETA

4.2  OcHoBHasl 1MTepaTypa
1. Csupuzos, B. B. ®usnueckas xumus : yueOHoe mocodue Jij1st By30B /
B. B. Cupupos, A. B. CBupuioB. — 2-e u3j., crep. — CaHKT-
[TerepOypr : Jlanp, 2022. — 600 c. — ISBN 978-5-8114-9174-2. —
Tekcr : anekTpoHHbIi // JIaHb : 2JIeKTPOHHO-OMOIMOTEYHASI CUCTEMA.
— URL.: https://e.lanbook.com/book/187778

4.3  JloosHUTEJbHAs JIUTEpaTypa
1. ®ponkoBa, A. B. Du3nko-xuMu4eckiue OCHOBBI TIPOIECCOB pa3zeNieHus : yueOHoe
nocobue / A. B. ®posxosa, A. K. ®ponkoBa. — Mocksa : PTY MUPDA, 2021. — 80 ¢. — Texkcr :
ANIeKTPOHHBIH // JlaHb : anexkTpoHHO-Onbnmoreunas cucrema. — URL:
https://e.lanbook.com/book/176520.
4.4  JnekTpoHHBbIE 00pa3oBaTeIbHbIE PeCypPChl
DO0P ne pazpaboraH.

45 JIMueH3uOHHOEe | CBOOOJIHO  pacHpoCTpaHsieMOe  MNPOrpaMMHOe
o0ecreuenue


https://e.lanbook.com/book/187778
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HaumenoBanue | Pa3zpadorumk HocrynHoc Ccplika Ha Equnbrii
o Th peecTp poccHiicKMX
(mpaBoobJanares | (IMLEH3MOHHOE, nporpamm st IBM u BJI
b) CBOOOIHO (Mpu HAJIMYMH)

pacnpocTpaHsieMm
oe)
Astra Linux 000 Jlnnensnonnoe https://reestr.digital.go

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

ACTPA" d=954036
MoiiOduc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.go
OBJIAYHBIE v.ru/reestr/301558/?sphrase |
TEXHOJIOTUN" d=943375

4.6 CoBpeMmeHHbIe podeccHOHATIbLHBIE 0a3bl JAHHBIX U HMHPOPMANIMOHHbIE
CIIPaBOYHbIE€ CHCTEMbI

Hepeqeﬂb PECYPCOB CETH I/IHTepHeT, AOCTYIHBIX J1JIsT OCBOCHHUSA TUCIHUIIIMHBI:

CcebLika Ha
HaumenoBanue HocTynHocTs
pecypc
NudopmanuoHHO-CIPABOYHbIE CHCTEMBbI
NudopmarnoHHbIe peCypChI http://
opmart pecyp p JlocrymHo
Ceru Koncynerantllimoc www.consultant.ru
DJIEeKTPOHHO-0MOTHOTEYHbIEe CHCTEMbI
Jlanb https://e.lanbook.com JlocTynHa B ceTn
Wurepuer 6e3
OTpaHUYECHUN
IPR Books https://www.iprbooksh JlocTymHa B ceTH
op.ru Hurepuer 6e3
OTpaHUYECHUN
[TpodeccrnonambHBIM http://www.anchem.ru JlocTyriHa B ceTn
MHTEPHET PECyPC , HOCBSILICHHBIN WNHuTtepuer
AHAJIMTUYECKON XUMHH U
XUMHYECKOMY aHaIU3Y U
METPOJIOTHH
IIpodeccnonanbHbie 0a3bl JAHHBIX
baza  mammpIX  HaywHoii | http://www.elibrary.ru JlocTynHO
AJIEKTPOHHON OMOIMOTEKH
(eLIBRARY.RU)
Web of Science Core| http://webofscience.com JlocTynHO
Collection - mnonuTemarnyeckas
pedepaTuBHO-OMOIMOTpaduueckas



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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" HAYKOMETpHYECKast
(6bubmmomeTpuueckas) 6a3a TaHHBIX

5. MarepuajibHO-TeXHUYeCKOe 00ecneuyeHue

duznyeckas JleKIMOHHAs Ay TUTOPHS Cronsl  y4eOHBIE CO  CKaMbsIMH,
XAMHUS B 3aIUTE I1K 433,I1K 529. ayJIuTOpHAs ZIOCKa, [IEPEHOCHOIM
OKpY’KaroIeH cpesibl 129626, r. Mocksa, MYJIbTUMEIUNHBIN KOMIUIEKC
yn.  Tlasra  Kopuaruna, | (ppoexrop, Hoyr6yk). PaGouee mecto
.22, cTp. 2 npenoaaBares

JlaGopatopuu JlaGopaTopusi OCHaIeHA: BBITSHKHBIMU
kapenpsl  «Xumbuorex» | mKadamu; TEPMOMETPaMH ;
TIK 510, 526,529 TEPMOCTATaAMH; JIEKTPOHHBIMHU
129626, r. Mocksa, | AHATHTHYCCKUMH BECaMH; BECaMu

Vil [Magna | 1a00OpaTOpHBIMK >1EKTPOHHBIMM; PH-
Kopuaruma, 1.22, ctp. 1 METpamu; aKBaIMCTHIUIATOPAMH;

(dhoTOKOIOpUMETPAMU;

KOHIYKTOMETPaMH,  KyJIOHOMETPOM.
[Tpu mpoBeneHnn 1a00paTOPHBIX PabOT
CTYJEHTBI UCTIONB3YIOT CHEIHAIBHYIO

XUMUYECKYIO nocyny: MEpHBIE
IUIMHAPBL, KOJIOBI KOHMYECKHE U
MEpHBIE; MUTETKH, OropeTKH,
POOUPKH.

JlaGopatopHbIit IPAaKTUKYM
BKJIIOYAET paboTHI 1o
KOH/IYKTOMETPUYECKOMY U

MNOTCHIUOMCTPUUICCKOMY TUTPOBAHHIO.

6.Meroauyeckue peKOMEHIALUN

6.1. MeToan4eckne peKOMEHAAUN JIsl IPENoAaBaTe/ I 110 OPraHu3auum
00y4eHus
Meroavka mnpenojiaBaHusl AUCHMIUIMHBI M peaju3alus KOMIIETEHTHOCTHOTO MOJIXO0Ja B
H3JI0KCHUH W BOCIIPUATHUU MaTCpUaia MPEAYCMATPUBACT HMCITIOJB30BAHUEC CIICAYIOIINX AKTHUBHBIX U
WHTEPAKTUBHBIX (POPM MPOBEACHUS TPYITIOBBIX, HHAWBUYaIbHBIX, AYJUTOPHBIX U BHEAYAUTOPHBIX
3aHSATHM:
- YTEHHE JICKIUI C UCTOJIh30BAaHUEM MHTEPAKTHUBHBIX CPEICTB HATISIHOCTHU (IIPE3EHTAIIHNH,
BUJCO(PUIBMBI C IEMOHCTpALMe XUMUYECKOTO SKCIIEPUMEHTA);
- BBIMIOJIHEHWE CTYACHTAMH WHIUBUIYATbHBIX CAMOCTOATEIBHBIX paboT W  pador
71a00paTOPHOro MPAKTUKYMA.
[TpemycMoTpeHa BO3MOXKHOCTh HCIIOJIB30BAHMS AJIEKTPOHHOTO OOyUeHUSs, TUCTAHIIMOHHBIX
obOpasoBarenbHbIX TexHOJorui. Bce matepuanbr pazmematorcss B CIIO Mockosckoro Ilomurexa
(https://online.mospolytech.ru).

6.2. MeToau4eckne yKazaHusi 1Jisl 00y4a0UIUXCsl 10 OCBOEHU IO TN CIUNJIMHBI
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B mpornecce 00ydeHHs UCTIONB3YIOTCS CIEIYIOIIUE OLEHOYHbIE (JOPMBI CaMOCTOSATEILHON
paboThl CTYIEHTOB, OLICHOYHBIE CPECTBA TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOYHBIX
aTTeCcTallui:

1) KOHTPOJIBHBIE BOIIPOCHI,

2) WHIUBUIyaJIbHBIC 33[aHUS,

3) OAroTOBKA M 3allMTa JabOpaTOPHBIX PadOT,

4) tectoBbie 3a1anus B cucteme LMS.

7. OH/ OLIEHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJISA U OLLCHUBAHMS Pe3yJIbTATOB 00y4eHUsl

[Ipomexxyrounast arrecranusi oOydarommxcs B (opMe 5SK3aMeHa NPOBOJUTCS IO
pe3ysbTaTaM BBIIOJIHEHHUS BCEX BHJIOB y4eOHOI paOoThl, IPEAYCMOTPEHHBIX YY€OHBIM IIJIAHOM I10
JAHHOW JMCUUIUIMHE, NPU 3TOM YUYUTBIBAIOTCSI PE3YJbTaThl TEKYLIETO KOHTPOJS YCIEBAEMOCTH B
TE4YEHHUE CeMecTpa.

K sK3aMeHy [OMyCKaroTCsl TOJIBKO CTYACHTHI, BBITOJHUBIINE BCE BUAbI YU4eOHOH paboTHI,
IpeayCMOTpEHHBIE paboueil mporpaMMoii (IIpOMEXXyTOUHbIE TECTUPOBAHHUS, BBINOJIHEHUE U 3allUTa
1a00paTOPHBIX pabOT, BHIIOJHEHUE HHANBUAYAIbHBIX 33aHUN).

7.2 lllkaja 1 KPUTEPUU OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHUs
O0s3aTeIbHBIMH YCJIOBHSIMH IOATOTOBKH CTYJCHTA K IPOMEKYTOYHOM aTTeCTAllUH
SIBIISICTCS BHITTOJIHEHHUE U 3aIIMTA CTYCHTOM JIJAO0paTOPHBIX padoT, MpeayCMOTPEHHBIX paboueit
IIPOrpPaMMOi1 U TPOXOKICHHUE BCEX MPOMEKYTOUHBIX TECTOB HE HUKE, 4eM Ha 60% NpaBUIIbHBIX
0TBETOB. [I[poMeKyTOUHBIE TECTUPOBAHUS MOTYT IIPOBOJAUTCS KAK B ayTUTOPUU Y HUBEPCUTETA O]
KOHTPOJIEM IperoiaBaTesis, Tak U JUCTAHIMOHHOM (hopMaTe Ha YCMOTPEHUE MPENo1aBaTels.

IHIxana
Onucanue
OUeHUBANHUA
BrImosTHeHBI BCe BUBI y4eOHOU paObOTHI, MPEAYCMOTPEHHBIC
yueOHbIM TUTaHOM. CTYICHT JEMOHCTPHUPYET COOTBETCTBUE 3HAHUM,
YMEHH, HaBBIKOB MPUBEICHHBIM B TaOMUIIAX MMOKa3aTeNeH,
onepupyeT NpuoOPETEHHBIMU 3HAHUSAMUA €HUSAMU, HABbIKAMU
OTIHYHO pupyCT NPHUOOP , YM , ,

MNPUMCHSACT UX B CUTyallUAX MOBBIIIEHHOHN CIIOKHOCTH. HpI/I 9TOM
MOT'yT OBITE AONYIICHBI HC3HAYNTCIIbHBIC OHII/I6KI/I, HETOYHOCTH,
3aTPYAHCHUS ITPU aHAJIMTUYCCKUX OIICpalluAX, IEPECHOCE 3HaHUH U
yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluU.

BoinonHeHs! Bce BUbl yueOHOU paboThl, IPEIyCMOTPEHHBIE
yueOHBIM M1aHOM. CTYJIEHT IEMOHCTPUPYET YaCTUYHOE
COOTBETCTBHUE 3HAHUHN, YMEHUH, HABBIKOB ITPUBEICHHBIM B TaOIUIIAX
Xopowo MoKa3aresel, onepupyeT NpuoOpPEeTEeHHBIMHU 3HAHUSMH, HO
JIOITYCKAIOTCSl HE3HAUUTENbHbIE OIIMOKH, HETOUHOCTH MPH
AQHAJMTUYECKUX ONEpaIUiX, 3aTPYIHAETCS TP IIEPEHOCE YMEHUI Ha
HOBBIE, HECTAHJAPTHBIE CUTYALINH.

BrimonHeHs! Bce BUABI yaeOHOM pabOThI, MPEAYCMOTPEHHBIE
yaeOHbIM T1aHOM. CTYJIEHT JEMOHCTPUPYET HETIOTHOE
COOTBETCTBUE 3HAHUMN, YMEHUH, HABBIKOB IPUBEICHHBIM B TA0OIUIIAX
MoKa3aTeNIel, OnepupyeT NPHOOPETCHHBIMHA 3HAHUSIMU,
JIOTTYCKAIOTCS 3HAYUTENbHbBIE OMIMOKH, HETOUHOCTH TIPU
AHAITUTUYCCKUX OIICpaluAaAX, UCIIBIThIBACT 3HAYUTCIbHBIC

YI(OBJ'ICTBOpI/ITCJ'ILHO
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3aTPpyAHACTCA IpU MIPUMCHCHU N HABBIKOB B HOBBIX CUTYyallUAX

HeynosnersopurenbHo

He BoinonnHen onuH uian 6ojee BUAOB yueOHOM paboThI,
IPEyCMOTPEHHBIX y4eOHBIM IUTaHOM. CTYJICHT IEMOHCTPHUPYET
HETIOJTHOE COOTBETCTBUE 3HAHHM, yMCHUI, HABHIKOB IPUBEICHHBIM B
Ta0NHIaX TIOKa3aTeseH, JOMyCKAITCs 3HAaYUTEIbHbIC OIINOKH,
HPOSIBIISICTCS. OTCYTCTBUE 3HAHUI, YMEHHIA, HABBIKOB TI0 PSIITY
NIOKa3aTeNIe, CTYJJCHT HCIBITBIBACT 3HAUUTEIIbHBIC 3aTPYAHCHHSI
IPY ONIEPUPOBAHNY 3HAHUSMH M YMEHUSIMU TIPU HX [IEPEHOCE Ha

HOBBIC CUTYallhU.

OneHoyHbIE Cpeacrea

7.3.1. Texkywyuii konmpons

HaunmenoBanue [IpencraBnenue
Kpatkas xapakTepucTHKa OIICHOYHOTO CPEJI-
Ne OC | oteHOYHOIO OILICHOYHOTO CPE/I-
CTBa
CpeacTBa ctBa B POC
PaznuyaroT 3agaum v 3agaHus:
a) peIpPOAYKTUBHOTO YPOBHSI, IIO3BOJISIONIHEC
OLICHUBATh U JIMATHOCTUPOBAThH 3HAHUE (aKTH-
gyeckoro Marepuaia (0a3oBbie MOHSITHS,
QITOPUTMBI, ()aKThI) ¥ YMECHUE TIPABUIIBHO HC-
MOJIE30BATh CHEITUATBHBIC TEPMHUHBI M TIOHS -
THs, y3HaBaHHE 0OBEKTOB U3YUCHHUS B PAMKaX
PasnoyposHe-
pbie samaup pr | COPEACTICHHOTO passiena AMCLUNITHHEL
sanaHms 0) pEeKOHCTPYKTHUBHOTO YPOBHS, Mo3BoIsifomue | Kommiiekr pasHo-
1 OIICHUBATH Y JWarHo- OBHEBBIX 33]71a4 U
(P33) nnst camo- 1 yp vﬂ
CTHUPOBATh YMEHUsSI CHHTE3UPOBATh, aHAIN3H- 3alaHui
CTOATEIHHOE .
AGOTLL poBathb, 0000111aTh PaKTUUECKHUM U TeOpeTHIe-
P CKUii MaTepuai ¢ GopMyIHpPOBAHHEM
KOHKPETHBIX BBIBOJIOB, yCTa-
HOBJICHHEM IPUYUHHO-CIEICTBEHHBIX CBSI3CH;
B) TBOPYECKOTO YPOBHSI, TO3BOJISIONINE OICHU-
BaTh U IMarHOCTUPOBATh YMEHUS, HHTETPUPO-
BaTh 3HAHUS PA3NUYHBIX O0JacTel, aprymeH-
TUPOBATh COOCTBEHHYIO TOYKY 3PEHHUSI.
CpecTBO KOHTPOJISI, OPTAaHW30BAHHOE KaK CIle-
Bompocs! o
. [uanbHast Oece/a mpernoaaBaress ¢ 00yJaromuM-
YCTHBIN orpoc, . TeMaM JIUCIUATLTHHBI
Csl Ha TEMBbI, CBSI3aHHBIC C H3y4aeMOU JTUCITUTLIN-
2 cobeceqioBaHME, . JUISL TOTTYCKa ¥ 3alllH-
HOM, U pacCCUNTaHHOE Ha BBISICHEHHE 00beMa
(YO) THI TaOOPATOPHBIX pa-

3HAHW, 00YJaIOIIEerocs 0 ONPeeTICHHOMY pa3-
neny, TeMe, npodsemMe u T.1.

oor
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[IepedyeHb TECTOBBIX 3aJaHUM [ IPOMEKYTOU-
3 Tecr HOT'O U NTOTOBOI'0 KOHTPOJIS, MO3BOJISAIONINN @DOHJ TECTOBBIX
(T) aBTOMATH3UPOBATH 3aaHuit

[TPOLEAYPY U3MEPEHUS YPOBHS 3HAHUM M YMEHUM

IIpumepsnl pa3HOYPOBHEBBIX 33124 M 3aJ1aHM i 10 TeMe «PacyeT TenioBbIX 3(p(PeKTOB U
BJIMSAIHHE TEMIIEPATYPhI HA BEJIMYUHY TEMJI0BBIX 3Q(PeKTOB XUMHYECKHX PeaKuii»
3anauu AJi1 CaMOCTOSITENILHOTO PEIIEHUs C UCIIOIb30BaHMUEM CTaHAaPTHBIX
3HAYCHUI U3MEHEHUS SHTAJIBIINN
CornacHo BapuaHTY, BbIJaHHOMY MPEIO/1aBaTeIeM, BHIYUCIUTE TEII0BOM AP ekt
XHMHUECKOH peakIHy MO CTaHJApTHBIM Teroram obpaszosanus mpu 298°K:a) mpu p = const; 6)
npu V = const. CTaHgapHbIe TEIJIOThI 00pa30BaHusl yYaCTHUKOB PEeaKIIMU BO3bMUTE U3
crpaBo4HUKa [4]
Bapuant YpaBHeHue peakuuu
1. 4NHs (1) + 502 (r) = 4NO (1) + 6H20 (1)
.4HCI (1) + O2 (r) = 2H20 (1) + 2Cl2 (1)
. CaCOs (1) =CaO (1) + CO2 (1)
. Fe304 (1) + H2 (1) = 3FeO (1) H20 (1)
. Ca(OH): (1) + CO2 (1) = CaCOs3 (1) + H20 (1)
.2CO (1) + SO2 (1) = S(pomb) + 2CO2 (1)
.2NO2 (1) + O3 (1) = O2 (1) + N20s (T)
. CHs (r) + 202 (1) = CO2 (1) + 2H20 (k)
. 2AgNO:3 (1) = 2Ag (1) + 2NO2 (1) + O2 (T)
10. H2 (r) + CO2 (r) = H20(T) + CO (1)
3anauu o 3akony Kupxrodda
CornacHo cBOEMY BapHaHTY BBIUMCIIUTE TEIUIOBOM 3(hPeKT XUMUUIECKON peakIuu Mpu
yKazaHHOU Temriepatype. CTaHaapTHbIE TEIJIOTH 00pa30BaHUs YYACTHUKOB PEAKIIUU U
KO3 UIIMEHTH ypaBHEHUS U3 CIIPABOYHBIX TaHHBIX [4]
Bapuant Ypasuenue peakuuu T, K
1. CaCOs (1) = CaO (1) + CO2 (1) T=550 K
2. FesO4 (1) + H2 (1) = 3 FeO (1) + H20 (1) T=480 K
3. Ca(OH): (1) + CO2 (1) = CaCOs3 (1) + H20 (1) T=830 K
4.2CO (1) + SO2 (r) = S(pomb) +2CO2 (r) T=740 K
5.2NO2 (1) + O3 (r) = O2 (1) + N20s (r) T=530 K
6. 4NHs (1) + 502 (r) = 4NO (1) + 6H20 (1) T=700 K
7
8
9
1

OO NN B W

. 4HCI (r) + O (r) = 2H20 (r) + 2Cl2 (r) T=600 K
. CaCOs (1) = CaO (1) + CO2 (r) T=550 K

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

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

IIpuMep TeCcTOBBIX 32JaHUH 110 TeMe «XHMH4YECKOe PaBHOBECHE »

1.Cucrema, ciocoOHasi 00MEHHUBATHCS € OKPY KaIOLIel cpeaoii JHepruei U BenecTBoM
Ha3bIBaeTcs

a.3aKpBITOMN

b.u3ompoBaHHON

C.OTKPBITOMN

2. B M301MPOBaHHOM cHCTEMe Nepexo] CaMONPOM3BOJIbHOIO NPOLEecca 0T HAYAJIbHOIO0 K
KOHEYHOMY COCTOSIHHMIO CONIPOBOKIAETCH:

a. CTPEMJIEHMEM SHTPOIIUU K MUHUMYMY

b.yMeHbIIeHHEeM SHTPOITUN
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C.BO3paCTaHUCM SHTPOIMUHN
3. Tepmoannamuueckasi yHKUMsI COCTOSTHUS ABJIsAETCA QyHKIUEH KoTOpast

a. onpeCaACIACTCA TOJIBKO HAaYaJIbHBIM U KOHCUYHBIM COCTOAHHUEM

b.ompenenseTcs TONbKO HaYaIbHBIM COCTOSIHUEM

C.3aBUCHT OT IIyTH IIpoLecca

4.BeraBbTe NpoNyleHHOE CJI0BO. «DHEPrusl HE BO3HUKAET U3 HUYEro U He UCYe3aeT, OHa
MOJKET TOJBKO MEPEXOIUTh U3 OAHON (POPMBI B IPYTYIO B
KOJMYECTBaX»:

5.3akoHunTe onpenesienne: «CTeNeHb HAarPETOCTH TeJa, ONpeAesieMas pacpeesIEHuEM
MOJIEKYIT [T0 SHEPreTUYECKUM YPOBHSM, Ha3bIBACTCS

6. 3akoHunTe onpenesenne. «300apHbIM Ha3bIBAETCS MPOLIECC, TPOTEKAOIIUHI IPU
IIOCTOSIHHOM

7.3akoHunTe GOpPMYJIHPOBKY: «B H301MpOBaHHOI CHICTEME CYyMMa BCEX BUI0B
SHEPrUu

8.3akoHuuTe onpeneseHue. «OTHOIICHUE KOJUYECTBA MOTJIOMIEHHOMN TEIOM TEIIOTHI K
W3MEHEHUIO TEMIIEPATYpPhbl, BBI3BAHHOMY 3TUM MOTJIONIEHUEM, HA3bIBACTCS

9. BcraBbTe NMpOoNnymeHHoe CJI0OBO: «KonuuecTBo TCIIJIOTHI, Sana‘IPIBaeMOfI Ha Harp€BaHue
OAHOI'0 MOJIA BEIIECTBA HA OAUH I'palyC, Ha3bIBACTCs TEILIOEMKOCTBIO»

10. BcraBbTe nponynieHHoe ca0B0: «TepMOIMHAMUYECKOE PAaBHOBECHE — 3TO COCTOSIHHE
CHCTEMBI, KOTOPOE XapaKTePU3YETCs 3HAYCHHEM BCEX IMapaMeTPOB B
000 YaCTU CUCTEMBIY:

BOl'lpOCBI AJISt MOATOTOBKHU K OK3aMEHY

1. Hpez[MeT U OCHOBHBIC TIOHATHUSA TCPMOJUHAMHUKH. Tennora u pa60Ta. 3aKpBITBIe 151

N30JIMPOBAHHBIC TPOLIECCHI. HapaMeTpLI COCTOSAHMHA.

2. KpyroBoif mporecc. PaBHOBecHble U HepaBHOBecHbIe mpouecchl. OOpaTuMmsble

IMPONLCCCHI.

3. OKCTEHCUBHEIC n MHTCHCUBHBIC CBOMCTBaA YUCTBIX BC€HOICCTB. Bausaue
OTHOCHUTCIIBHOT'O KOJHUYCCTBO KOMIIOHCHTOB (OTHOCI/ITCJ'ILHOFO COCTaBa) Ha MHTCHCHUBHBLIC

cBolicTBa pacTBOpOB. [lapinanbHbIe MOJBHBIE BETUYHHBI.

4. IlepBbIil 3aKOH TepMOAMHAMUKHA. MaTreMaTHUeCcKoe BBIPaXKCHUE IIEPBOIO 3aKOHA
TEPMOJMHAMUKH U €r0 3HAYCHHUE.

5. N3oxopHblf 1 u300apHbIi mpouecchl. CBA3b MEXIy BHYTPEHHEH »Heprued u
¢BOOOIHOI dHTAIBIINEN.

6. TemnoéMKoCcTb. 3aBUCHMOCTb TEIUIOEMKOCTH OT TEMIIEpaTypsl Uil HTEpBala
temriepatyp ot 273 mo 1500 K.

7. 3aBUCHUMOCTb BHYTPEHHEHN SHEPIrUU U SHTAJIBIINU OT TEMIIEPATYPHI.

8. Tepmoxumus, TepMoXUMUYecKue ypaBHeHUs. CTaHJapTHas SHTAIbIM 00pa30BaHUs
Y PACTBOPEHHS BEILIECTB.

9. 3akoH ['ecca. Pacuer TemnoTsl 00pa3oBaHus, pAaCTBOPEHUS U SHEPTUH XUMHUYECKOM
CBSI3U.

10.  3aBHCHMOCTB 3HTAJIBIIMU PEAKLIUHU OT TemMIeparypsl. Y paBHenue Kupxroda.
11.  Bropoii 3akoH TepMorHaMUKU. Ero ¢oopMynrupoBka U mpUMeHEHHUE K
M30JIMPOBAaHHOMN CUCTEME.
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12. Tperuii 3aKOH TEPMOJIUHAMUKH, SHTPOIHS U BEPOSTHOCTD.
13. Tepmonunamuueckue noteHuansl. CBoOoaHast sHeprus [ md606ca u cBobo1HAS
sHeprus ['enpMrosbLa.

14. H3meHeHue TEPMOIUHAMUYECKUX MOTEHIIMAIOB B U30TEPMUUYECKUX YCIOBHUSX.
VYpasuenue ['m606ca-I"enpmromnpiia.

15. MakcumanpHass paboTa W BO3MOXHOCTh TIPOTEKAHUS XUMHYECKOH pEakiuu.
CrangapTHble OTEHLIUAIbl 00pa30BaHUS BEIIECTB.

16. TepmoauHaMHKa XUMHUYECKOT'O PABHOBECHS. 3aKOH JEHCTBYIONUX MacC U KOHCTaHTa
XUMHUYECKOIO0 PaBHOBECHS.

17. Xumuueckoe paBHOBECHE B TOMOT'€HHBIX U F€TEPOrE€HHBIX CUCTEMAX.

18. CooTtHomieHne MeXAy M3MEHEHHEM CBOOOmHOM sHepruu ['mOOca M KOHCTaHTOM
paBHOBecHUs. Y PaBHEHHE U30TEPMbI PEAKIIUH.

19. 3aBucuMOCTb KOHCTaHTBI PABHOBECHS OT TEMIIEpPATypbl. Y paBHEHUE U300apbl
peaKkiuu.

20. TepmomuHaMUYEeCKOE PaBHOBECHE B PEAIbHBIX T'a30BBIX cHUCTeMaX. JleTyuecTsh u
AKTHUBHOCTb.

21. BnwusHHe pa3auyYHbIX (JaKTOPOB HA CKOPOCTh XUMHUYECKHX peakiuii. [IpaBuio Bant-
T'oddoa.

22. Tepmudeckwii aHaJmn3. [TocTpoenue JMarpamMmm COCTaB-TEMIEpaTypa
Kpuctaun3auud. OCHOBHBIE TUIIBI JUATPAMM.

23. PaBHOBecue «KHUIKUH pacTBOp-TIap». JluarpaMMa coCTOSHUS YACTOTO BEIIECTBA.

24. TlpaBumo (a3 ['u66ca.

25. JlaBneHue nmapa TBepbIX U KUIKUX Tell. YpaBHeHue Knaysuyca-Knamnelipona.

26. JlaBneHHWE HACBIMICHHOTO TIapa PacTBOPUTENS HAl pacTBOpoM. [1epBriii 3akoH Payrs.

27. Temmeparypsl 3aMep3aHus U KUTIEHUS pa30aBIeHHBIX pacTBOpoB. Kpruockonuueckas
1 H0YJUIMOCKONMYECKasi TOCTOSTHHBIE.

28. Ocwmoc u ocMoTHYeckoe napneHue. 3akon Baut-I'odda.

29. PacrtBOpsI 3mekTponuToB. KOHCTaHTa M CTENEHb TUCCOLMAIMN M CBS3h MEXKIY
HUMH.

30. PacTBOpPBI CHIIBHBIX JJIEKTPOJIUTOB. AKTUBHOCTh M HOHHAS CHJIa PacTBOpA.

31. DaeKTpOompOBOAMMOCTH PACTBOPOB SJICKTPOIHUTOB. Y IelbHAsl U YKBUBAJICHTHAS
AJIEKTPONPOBOAMMOCTH PACTBOPOB AIEKTPOJIUTOB, UX 3aBUCUMOCThH OT KOHIICHTPAIIUH.

32. TlonBWKHOCTH MOHOB M DKBUBAJICHTHAS AJNEKTPOMPOBOJIUMOCTh MPH OECKOHEYHOM
pazbasienun. KonaykromeTpuyeckuii METO/ aHaIn3a.

33. ®opmanbHasg kuHeTHKA. OCHOBHBIE TOJIOKEHHUS U MOHATUS. Onpenenstonas cTaaus
, CKOPOCTb MOJIEKYJISIPHOCTh XUMUYECKOMN pPEeaKInu.

34. BBIBOJ KHHETHUYECKOTO YPABHCHHSI TIEPBOTO MOPSIIKA.

35. BBbIBOJ KHHETHUECKOTO YpaBHEHUSI BTOPOTO MOPSAKA.

36. YactuuHslii 1 00mMiA MOpsa0K peakuu. Crioco0b! OnpeAeTIeHHs IOPSIIKA PEaKIiH.

37. BnusHue TeMrepatypbl Ha CKOPOCTh XMMHUECKON peakiuyi. JHeprus akTUBalUH, €€
CMBICT U rparueckoe onpeaeacHue.

38. Karamm3. OcobeHHOCTH W  KjiaccH(UKAIMs  KATaTUTHYECKHX  IMPOIIECCOB.
I'omorenHslii W rereporeHHbd KaTtanu3. Karanmmzatopel u  npoMoTopsl. CrapeHue
KaTaJln3aTOPOB, KATATUTUYECKUE SI/IbI.

39. Bo3HHKHOBEHHWE CKayka TMOTEHIMajlla Ha TpaHune pasgena ¢as. JIBoiHoM
ANEKTPUUECKUN CIION U ero cTpoeHue. Y paBHenue HepHcra.

40. DJNEKTPOXHMMHUYECKHE DJIEMEHTHI. [ albBaHUYECKHHA JJIEMEHT. 3JICKTPOIBHKYIIAs
CuJia rajJbBaHUUYECKOro 3JeMeHTa. KOHIeHTpalmOHHbINM ralbBaHUYECKUM SJIEMEHT

41. W3mepeHue SIEKTPOAHBIX MOTEeHNHAIoB. CTaHAAPTHBIM BOJOPOIHBIA DIEKTPO/I.
Xnopua-cepeOpsiHbINA U CTEKJISTHHBIN 3JIEKTPOIbl CPABHEHUS U UX IPUMEHEHHUE.

42. TloteHumomerpudyeckoe THTpoBaHUe. M3mepenme pH pacTBOpoB. AKTHBHOCTH
HMOHOB.



20

43. TepmonnHamuKa 0OpaTUMOrO TaJbBaHUYECKOTO 3JeMeHTa. PacueT KOHCTaHTHI
PaBHOBECHS DJIEKTPOXUMHUYECKON PEaKIUU IraJIbBAHUYECKOTO JIEMEHTA.

3agauu K IK3aMeHy

1. PaccuurtaTh Maccy MeaM, BBIICIHUBIICHCS MPHU 3JeKTposinde pactBopa xyopuma meau (I1)
npu npornyckanuu Toka cuioil 10 A B Teuenwe 30 MuH. BBIXOH MO TOKY MeaM paBeH
85%.Hamnucats ypaBHEHUS peakiuii Ha KaTO/e U aHOJIE.

2. Paccumrath 00beM BOAOPO/IA, BBIICIUBIIETOCS MIPH JIEKTPOIU3E PACTBOPA CEPHOUN KUCITOTHI
MpU TPOMYCKaHUM TOKa CWIJIOW 5 A B TeueHue 1,5 yac YCoBuUs AJIEKTpOIM3a: TeMIepaTypa
273 K u naBnenue p=101325 Ila; Beixox no Toky coctasisier 90%. Hanucars ypaBHEeHUs
peakiuii Ha KaToje U aHo/Ie.

3. BHIUMCINTH CTENeHb JUCCONHMAIMHI BOAB mpu Temmeparype 25°C, ecnu yaenbHas d1IeKTpo-
MIPOBOIMMOCTb YHCTOM BOJBI 5,5 10% Om? - em! u mopBmkHOCTH WoHOB H 1 OH- npu
0eCKOHEUYHOM pa30aBJIICHUU COOTBETCTBEHHO paBHBI A H+=349,8 nA o 1 =198,0 (pa3mepHo-
CTH paBHBI cM 2 - Monb ™™ Om™)

4. Crenenp auccormanuu rujgpokcuaa ammonus NH4OH=0,01 paccuutath ero KOHCTaHTY
JUCCONMANNH, eCiu noaABMKHOCTH HOHOB NH ;1 OH- cooTBEeTCTBEHHO pPaBHBI

A NH4+=73,4 1 A on=198,0 (pasmMepHOCTH paBHBI cM 2 - MOIb T Omt).

5. CkoJIbKO BpeMEHH HEOOXOAMMO 3aTPATUTh JIIS BBIIENIeHUs dniekTposu3oM 0,75 T cepebpa u3
pactBopa AgNO3z ipu cuie Toka 1,3 A.

6. Ilpu xakoii TeMneparype 3aMep3HeT pactBop xyaopuaa Maraust MgClz coneprkaruit 2,6 T
xnopuza Maraus B 100 T Bozsl. Kprockonmueckas nocrosaHas Boasl K=1,86°

7. Crenens mucconmanuu o 0,001 M pactBopa xnopuna kamus KCl pu 25°C cocranster
0,99. PaccunTaTh KOHCTAHTY AMCCOITUAIINH XJIOPHIa KaJIHsl.
8. Bo ckobKO pa3 M3MEHUTCS CKOPOCTh PEAKLUK NOoTyueHHs Xitopuaa Bogopoaa HCI

Ho+ Clo= 2HCI
€CJIM MOJISIPHBIE KOHIICHTPAIIMH BOJOPO/Ia YBEIUYHTH B 2 pa3a v Xjopa B 3 pasa.
9. MOXHO 71 IOJTHOCTBIO BBIIEIUTH Me/lb U3 pacTBopa cynbdara mean CuSOy
Cu?*+FeS Cu+ Fe?*
CrangapTHBIC 3HAUCHHUS HJIEKTPOIHBIX TIOTCHIINAJIOB PaBHEI
E° cuz+ cu=+0,34 B 1t B repuire=-0,44 B
10. BbuucauTs MaKCUMAITBHYIO PadOTy Peakluy B ralbBAHUYECKOM JIEMEHTE
Cu?*+Ni SCu+ Ni %

Cu| CuSOq|| Ni SO4| Ni
ecnu MostsipHbie KoHIeHTpanuu 3kBuBasieHTa C (CuSO4) = Coxs (NI SO4)=1 Mo 3KB/1
11. B peakiuu BTOpOro nopsjka
A+B—II (mpoaykTsr)
koHIeHTpanus BemecTB coctaBuT C (A) = 0,3 momes/m u C(B)= 0,2 moms/n. Kak
M3MEHUThCA CKOPOCTh PEAKIIMU, €CIIM KOHLEHTpAIMIO BelliecTBa yBenuuuTth 10 0,2 Monb/id, a
KoHIleHTpauuio BemecTBa C(B) yBennuuts 10 0,6 Mob/m.
12. Beruncnuth TemnepaTypy kumneHuss Tk u 3amepsanust T3 pactBopa, comepskamero 138 r
rnunepuHa B 816 r Boabl. Momsipras macca riuuepuHa CsHgOs paBaa 92, s0ynuockonmue-
CKast M KPUOCKOIIMYECKas TIOCTOSHHEIE BOJIbI COOTBETCTBEHHO paBHbI 1,86 % 1 0,32°,

13. Ilepuox momypacnaaa nojoHus Po coctariser 140 gHeid. BeIYUCIUTE KOHCTAHTY CKOPOCTH
peaKkuuu pacnajia moJIOHUs, KOTOPasi OTHOCUTCS K PEaKLHSIM IIEPBOTO MOPSJIKA.
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14. Tlepuon nonypacnaga ctponnus St pasen 27,7 roma. CKONbKO MOTpeOyeTcs BpeMeHH,
4T00bI pacnanoch 70% B3sATON Macchl CTpOHIMA? Peakiust paJioakTUBHOIO pacrajga OTHO-
CHUTCS K PEaKLUsAM IIEpBOro MopsaKa.

15. KoncranTta ckopocTu XuMudeckou peakuuu 1-ro nopsnaka rnpu 293 u 393 K cooTBeTCTBEHHO
paBub 3:102 1 4-10™ ¢ 1 . BeruncnuTs SHEpriI0 aKTUBAIMK STOH PeaKIMK ¥ TIEPUOJ TIONTY-
pacriaga

16. PaccuuraTh TeroBoi 3¢dhexT peakuu

CO+H20:5 CO»r +Hor

eCIM CTaHJapTHas SHTANbINN o6pazoBanns AH 208 kJ[k/MomIb BemecTB paBHbI CO=-
110,5; H20=-241.,8; CO2=-335,5.
B kakom HampaBJIeHUH CMECTUTCS PABHOBECHE PEaKIIMU MPU TOBBIIIICHUH TABICHUS U
YMEHbBILIEHUU TeMIepaTyphl?
17. Paccuurtarh 00bEM, 3aHUMaeMbIit 96 T kucnopona ripu 17 °C u naBnenuu 1.5 aTt™m, yHuBep-
canpHas ra3oBas rocrostuaas pasna 0,082 i1 atm/mounp K
18. Beruucautp mMaccy 1 M Bozayxa npu 20 °C u naBnenuu 0.9 atM, cuutas CpeaHIOI0 MOJIEKY-
JSIPHYIO Maccy BO3J1yXa paBHOM 29 1/MoIb
19. Ocmotuyeckoe naBienue pactsopa rioko3bl (M=312 r/momnb) mpu 20 °C paBHO 2.46 aT™m.
Paccunrarh Maccy U MaccoBYIO JI0JIIO TJIFOKO3bI B PaCTBODE.
20. Paccuurath TerioBoit apdext peakipu Znt2AgCl S ZnCl, +2Ag , ecnu 3JIC Takoro
ranbBannyeckoro nementa npu 0 °C paBna 1,015 B u remneparypssrii koaddumuent 31C
(OE/0T)p = - 4.02:10*
21. Haiitu aktuBHOocTH MoHOB K u CI” B pactBope KCl ¢ MonspHOii KOoHIIEHTpaLuei
0,01Momp/n
22. BRIYHCIUTH MAaKCUMAITBHYIO TIOJIC3HYIO paboTy peakiuu npu Temreparype 1227 °C
2H2+02 5 2H20 +484 x/Ix ,
eciii KOHCTaHThl paBHoOBecus Kp mpu temmeparypax 1227 °C ul278 °C paBHBI
6.16:10%1 2.63-10 coorBeTcTBEHHO.
23. 1y peakuuu
CO+H20:S CO2r +Har
koHcTaHTa paBHoBecusi 1000K paBna 1,36, a npu temneparype 1200 K pasna 0,68.
Omnpenenuth TeroBoil 3(h(deKT peakuu B TaHHOM TEMIEPATYPHOM HHTEpBAlE€ U KOHCTAHTY
pasHoBecus npu 1100 K.

24. BplYMCIUTh SHEPIUI0 aKTHBALlMM M KOHCTaHTY CKOpocTH xumuueckoil mpu t=30 °C, ecnu
KOHCTaHTBl CKOPOCTH 3ToM peakuuu npu TemnepaTtypax 20 °C, u 40 °C cOOTBETCTBEHHO
paBHbI 9,91 107t Mun 11 43,9-10% vun 2.




