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Lenw, 3a1a9u ¥ TUITAHUPYEMBIC PE3YIbTAThl 00YICHHSI TIO TUCIUTUIHHES

MecTo TUCIUILIMHBL B CTPYKTYpe 00pa3oBaTeIbHON MPOTrpaMmblS

CtpyKTypa 1 coiepKaHue TUCIUILIAHBIS

3.1.
3.2.
3.3.
3.4.
3.5.

Bunsl yueOHOM pabOTHI U TPYIOEMKOCTHO

TemaTHueCKuii I1aH U3yYCHHS TUCIIUILTHHBIO

Conepxanue nucuiuinHpIOmmoKa! 3akiaaaka He onpeesieHa.
TemaTrka CeMUHAPCKUX/TIPAKTUYCCKUX U JTa00paTOPHBIX 3aHsTHiA | 1
Tematnka KypCcOBBIX MPOEKTOB (KypCOBBIX padboT)12

Y4ebHo-MeToqruecKoe u nHpopMaMoHHOE oOecriedenne 1 2

4.1. Hopwmaruszblie nokymeHTsl 1 [[OCTeiOmmoka! 3akiiagka He onpeaeseHa.

4.2. OcHoBHas nuteparypal?2

4.3. JlononHurenbHas nurepatypal?2

4.4. DnekTpoHHBIE 00pazoBaTeNbHbIC pecypchil2

4.5. JlunensnoHHoe 1 CBOOOIHO PacIpOCTpaHsIeMOoe MporpaMMHoe obecrieueHue 12

4.6. CoBpemeHHBIE TpodeccnoHaNbHbIe 0a3bl JAHHBIX U HH()OPMAIIMOHHBIE CIIPAaBOYHBIC
cuctemsbli 13

MartepualibHO-TeXHUYECKOe obecrieueHue 12
Mertoauyeckue pexomeHaanuu 14

6.1.
6.2.

MeTtonudeckue peKOMeHIaINK AJIs TpernojaBaTelis o opraHu3anuu ooyuenus 14
MeTtonudeckue ykazaHus IS 00ydaromuXcsi IO OCBOCHHIO TUCITUTUINHEI 14

®oHJT OLIEHOYHBIX cpeacTB1S

7.1.
7.2.
7.3.

MeTo/1bI KOHTPOJISL ¥ OLIEHUBAHUS PE3YJIbTAaTOB 00yueHus 15
[Ikana u KpUTEPHH OLICHUBAHUS PE3YIbTATOB 00yueHHsI 1S5
OueHouHble cpeacTBal 6



1. He.ﬂl/l, 3al1a'YU M IVIAHUPYEMBIE PE3yJIbTaTbl Oﬁy‘leHI/ISI IO AMCHHUIIJINHE

Lesib AUCHMIIMHBI COCTOUT

B (QOpMHpPOBaHUM M PA3BUTHU y OOYYAIOMIMXCS JIMYHOCTHBIX M MPO(HECCHOHAIBHBIX
Ka4eCTB, TO3BOJIIONUX 00ectieunTh BhinmoiHeHue TpedoBanmnii ®I'OC BO ¢ yueTom ocobeHHOCTEH
Hay4HO-00pa30BaTeIbHON ILIKOJBl YHHMBEPCUTETa U aKTyaJbHBIX MOTPEOHOCTEH phIHKAa TpyJa B
KaJjpax ¢ BBICIIMM 00pa30BaHMEM B COOTBETCTBHUHU C HAIIPABICHUEM IOJTOTOBKU:

CIOCOOHOCTH TPUMEHSTh 3HAHHUS 3aKOHOMEpPHOCTEH (M3WYECKOH XHMHH B 3aIIUTe
OKpy’Karolle cpelpl MpU PEUIeHUH MPOo(EeCcCHOHAIBHBIX 3a7jay, YMEHUS HPOBOJIUTH aHAIU3 U
00paboOTKy Hay4yHO-TEXHHYECKOH MH(OpMAlMK Ha OCHOBE TEOPETUYECKHX IpeACTaBICHUN
Gu3nUecKoil XMMHUU B 3aIIUTEe OKPYKAIOLIEH Cpebl; CIIOCOOHOCTH BBIOpPATh METOJA AMATrHOCTHKH
BEIIIECTB M MaTEPHAJIOB; YMEHHUS MPOBEICHUS CTAaHIAPTHBIX M3MEPEHH U 00pabOTKH pPe3yIbTaToB
IKCIIEPUMEHTA,;

K ocHOBHBIM 32/1a4aM OCBOCHMSI IUCLUIIMHBI CIEyeT OTHECTH:

— (opmupoBaHUE y CTYACHTOB HABBIKOB M YMEHMs pabOThl C U3MEPUTEIbHBIMU IpUOOpaMu,
MOCTAHOBKH U MPOBEACHUS KOJIMYECTBEHHOTO HYKCIEPUMEHTA, MaTeMaTHIECKOW 00paboTKu
HKCHEPUMEHTAIbHbIX JAHHBIX;

—  pa3BUTHE CHOCOOHOCTH K CaMOCTOSITEIbHON NMPOo(dhecCHOHAIBHOW padoTe ¢ XMMHYECKUMH
peaKkTHBaMH, K 3KCIUTyaTallMM COBPEMEHHOI0 J1abopaTOpHOro 00OpYyIOBaHMS M Hay4HBIX
puOOpOB;

— pa3BUTHE CIIOCOOHOCTH U BBIPAOOTKA MOTPEOHOCTU K CAMOCTOSATEIILHOMY MPUOOPETCHHIO
3HaHUH 10 (PU3NYECKON XUMHHU B 3allIUTE OKPYKAIOILEH cpeibl.

Ilnanupyemble pe3yabTaTbl OOyYeHHs 3aKIIOYAIOTCA (OPMHUPOBAHUU Yy OOYyUaIOLIErocs
CIIOCOOHOCTH K H3YYEHMIO, AHAJIU3Yy, HCIOJIb30BAHUIO OMOJOTMYECKHX OOBEKTOB U IPOLIECCOB,
OCHOBBIBASICh Ha 3HAHWHU 3aKOHOB U 3aKOHOMEPHOCTEH MaTeMaTHYECKUX, (PU3NIECKIX, XUMHUUECKUX
U OMOJIOTMUECKUX HAYK U UX B3aMMOCBS35X.

OO0yuenue no aucruruinHe « DU3UKO-XUMUYECKHE METO/IBI aHaH3a 00BbEKTOB OKPYKArOIIEH
Cpeap» HAaIpaBJIeHO HAa POPMUPOBAHHE Y OOYUAIOIIUXCS CICAYIONINX KOMITETECHITHA:

Koa m HamMeHoBaHHE KOMIIETEHIIH I NuaukaTopbl 10CTHKEHUS
KOMIIeTEHIIUH
IIK-5 [IpoBeneHne 3K0N0THIECKON HIIK-5.1 npuMeHsieT 3HaHUST SKOJIOTHIECKOTO
OLIEHKM COCTOSTHHS TEPPUTOPHii 3aKOHOJaTenbcTBa Poccuiickoi denepanuu;

HOPMAaTHUBHO-TEXHUYECKUX U METOAMYECKUX
MaTepUaIoB [0 OXpaHe OKPYXKaloLIel cpelbl U
PalMOHATIBHOMY HCIIOJIB30BaHUIO IPUPOIHBIX
pECYpPCOB; IIPABIII U MOPSIIKA y4eTa JAHHBIX U
COCTaBJICHMSI OTYETHOCTHU 10 OXpaHe
OKpY>Karolllel cpeibl; MpaBuil 3KCIUTyaTaluy U
METPOJIOTHYECKOTO 00ECTICUSHHS
AQHAJINTUYECKOT0 J1a0OpaTOPHOTO
000py10BaHUs; 3TAllIOB MOHUTOPHHTA
OKpY>KaroIllel Cpeibl; OCHOB
NPUPOIOOXPAHHBIX OMOTEXHOJIOTHI; OCHOB
0aKTepUOJIOTUU U TOKCUKOJIOTHH; ITPABHII
OXpaHbl OKPY’KaIOLIEH cpeibl, IPOMBIIIIEHHON
0€3011acCHOCTH; METOJI0B UCIIOIb30BAHUS
CPEICTB BBIYUCIUTEIbHON TEXHUKU U CBA3H;
METOJI0B IKOJIOIMYECKOI0 MOHUTOPHUHIA;
TpeOOBaHUI OXpaHbI TPY1a, IPOU3BOACTBEHHOMN
CaHUTAPUH U TUTUEHBI; IPABUII IPUMEHEHUS
CPEICTB MOXKAPOTYIIEHUS U CPEICTB
WH/IMBUTyaJIbHOM 3aIUTHI.

HIIK-5.2 ymeeT opraHu30BBIBATH MEPOTIPUSATHUS
110 MOHUTOPUHTY KOHTPOJIBHBIX TEPPUTOPUH C




NPUMEHEHUEM MTPUPO00XPAHHBIX
OMOTEXHOJIOTUI; TPOU3BOAUTH 3a00p TIPOo
BOJIbI, TIOYBBI, BO3lyXa U OMOJOTHYECKIX
00BEKTOB JUISl OLIEHKH KOJIOTHYECKOTO
COCTOSIHUS TEPPUTOPHUIA; IPOBOIUTH
nabopaTopHbIE CCIIeIOBaHUS, 3aMEPHI,
aHaJIU3bl 0TOOPAHHBIX MTPUPOAHBIX 00PA3LIOB;
o0pabaThIBaTh pe3yabTaThl aHAIN3A
MaTEeMaTHYECKUMH U CTaTUCTUICCKUMU
METOJaMH C y4eTOM BOCIPOU3BOIMMOCTH,
TOYHOCTH U TIOBTOPSIEMOCTH; paboTaTh Ha
aHAJIMTUYECKOM JIJA00paTOpPHOM 000PYJOBAHUH;
MPOBOJMTH MEPOTIPHUSTHUS TI0 CAHUTAPHON
00paboTke pabodero MecTa, CTEPUITH3AIUIO
000pyI0BaHUs; aHAIN3UPOBATH COCTOSIHUE
KOHTPOJIBHBIX TEPPUTOPUN CTATUCTUIECCKUMHU
METO/IaMH; COCTABIATH U (POPMHUPOBATH
OTYETHYIO JOKYMECHTAIHIO B COOTBETCTBUH C
TpeOOBaHUSIMH KOJOTHYECKIX HOPMATHBOB.
UIIK-5.3 Bnaseet HaBbIKaM1

IUIAaHUPOBAHUS paldoT, ONpPENeNICHNS TPAHUI
TeppUTOpUil 1 0OBEKTOB MOHUTOPUHTA
TepPUTOPHIA; cOOpa HH(POPMALIUHU U TIPUPOIHBIX
00pa3sIoB C KOHTPOJILHOI TeppuTOpUH;
obecrieueHNsl XpaHEeHUs IPUPOIHBIX 00pa3IoB
JI0 OKOHYAHUS UCCIIEJIOBAHMSI; KOHTPOJIS
HPOBEACHUS OaKTEPUOIOTNIECKUX
UCCIIeIOBaHUIN PUPOIHBIX 00pa3LoB; aHAIH3a
PEe3yNbTaTOB UCCIIEIOBAaHUN PUPOIHBIX
00pasIoB 1 UX UICHTU(PUKALIUY;
(hopMUpOBaHUS 3aKIIOUEHUS 00
9KOJIOTMYECKOM COCTOSIHUM TEPPUTOPUil U 0
BO3MOXHOCTH NIPUMEHEHHUS Ha HUX
HPUPOJLOOXPAHHBIX OMOTEXHOJIOTUI

2. MecTo IMCHHMIJIMHBI B CTPYKTYpe 00pa3oBaTebHOMH NPOrpaMMbl

JlucuumninuHa OTHOCUTCS K 9JeKTUBHOM yacTu Oioka b1.2.3/14 npodeccrnonanbHOM

00pa3oBaTeNbHON TPOrpaMMBbl OaKanaBpuaTa.

«Dusnyeckass XUMUS B 3alIUTE OKPYKAIOWIEH CpeabD»

B3aMMOCBsA3aHa JIOTH4YCCKH,

COJIEpKATEIHHO U METOJAMYECKH CO CICAYIOMUMH TUCIHUIUIMHAMK U TipakTukamu OITOIT::

—XHUMU
-OMOIKOJIOTHSI.

3. CTpyKkTypa ¥ coep:KaHue TUCUUILIUHBI

OO01as TpyJ0€MKOCTh AUCIUILIINHBI COCTAaBIIACT 3 3aueTHBIX eAuHHIIbI (108 yacoB).



3.1 Buabl yueOHO# padoThI H TPYA0EMKOCTh

3.1.1. Ounas ¢popma 0OydeHus

iﬁ[ Bup yueOHoit padoTsl KO‘T:;:?);TBO Cemectp 3
1 AyauTOpHBbIE 3aHATHS 36 36
B ToMm uucne:
1.1 | Jlexknun 18 18
1.2 | CemMuHapcKue/IPaKTUIECKHUE 3aHATHS
1.3 | JlabopaTopHBbI€ 3aHATUS 18 18
2 | CamocrosiTeqibHas padora 72 72
B tom umncne:
2.1 | mpoMeKyTOUYHOE TECTUPOBAHUE 22 22
2.2 | peuieHHe pacyeTHBIX 33aJa4 10 BApUaHTaM 25 25
2.3 | moaroToBka K 1abopaTopHbIM paboTam 25 25
3 | [IpomekyTOoUuHasi aTTECTALMS
3ader/nud.3auer/3K3aMeH IK3aMeEH 3K3aMEH
Hroro 108 108

3.2 TemaTuyecKuil MJIaH U3yYeHHUS JAUCHHUILIAHBI

(o hopmam oOydeHHs)

3.2.1. Ounas ¢popma oOydeHus

n/n

TpyroeMKocTb, 4ac

Pa3nesbl/TeMbl
JTUACIHUIINHBI

Bcero

AynurtopHasi pabora

Jlexmun
Cemunapq
Kue/
MIPAKTUICCKHE
3aHITUL

o

IIpakTuue

JlaGopat
CKasi OJIrOTOBKA

PHBIC 3aHATHA

CamocrosTe
JbHas padora

Pasnen 1. ArperaTHble cOCTOSIHUS
BelleCTB

Tema 1. [IpeameT GpU3NUECKON XUMHH .
OcHOBHBIE METOIbI PU3HUECKON XUMUH
. OCHOBHBbIE arperaTHbI€ COCTOSTHUS
BenlecTB. UneannHelii ra3. ['azoBeie
3aKOHBbI . PeanpHble ra3el. YpaBHEHHE
Ban-nep-Baanbsca. TBepaoe cocrosiHue .
Kunkoe cocrosane8. dusndeckas
XUMHS B 3aIATE OKPYKAIOIIEH Cpebl

Paznen 2. OcHOBBI XUMHYECKOMH
TepMoAuHAMUKH. [lepBrblii 3aK0H
TePMOJAMHAMMKH.

Tema 1. . IIpeamer, cogepkanue u
3HaueHue pusndeckoit xumun. OCHOBBI




XUMHYECKON TePMOIMHAMUKH.
OcHOBHbIE TIOHATHUS U OIIPEICTICHHS
TepMoIMHaMUKu. Teriora u paboTa.
[lepBblii 3aKOH TEPMOJAUHAMUKH.
Buyrpennss sueprus. TemnoBoit

3¢ deKT XUMHUYECKOH peakiuu. 3aKoH
I'ecca . Biimssaue temneparypsl Ha
TeroBoi dpdekt. TermnoéMKoCTb.
3axon Kupxroda

Pa3znen 3. Bropoii u TpeTnii 3aK0HbI
TEePMOAUHAMMKH.
TepMmoaunamuyeckue PyHKIUH.

Tema 1.. Camonpou3BoJIbHBIE U
HECaMOIIPOU3BOJIbHBIE MPOLECCHI.
Kpurepuu camonpous3BobHOTO
TeueHus npouecca. PopMynpoBKU
BTOPOTO 3aKOHA TEPMOIUHAMUKHU.
DHTpONUs U €€ CBOWCTBA.
Craructuueckoe onpeneneHme
sHTponuu U Il Hayana TepMoAMHAMUKY.
Tperbe HayaI0 TEPMOIUHAMUKH.
[Tocrynar Ilnanka. Pacuer nusmenenus
SHTPOIUHU TIPH PA3TUUYHBIX MPOIECCaX .
Tepmoannamuueckue GyHKIUH.
TepmoauHaMUYeCKHE CBOMCTBA ra30B.
XUMUYECKUI TTOTEHIIUAI U O0IIHe
YCJIOBHSI paBHOBECHS CUCTEM.
TepmonnHamMuKka U onucaHue
CTAIMOHAPHOT'O COCTOSIHUS
OMOTEXHOJOTHYECKUX CHCTEM B
oKpy»xatoiei cpene . Teopembl
[Ipuroxxnna

Pa3znen 4. XumMuueckoe paBHoBecHue

Tema 1. .3aK0H HEUCTBYIOIIMX MacC.
[Tpu3HaKu XMMUYECKOTO PABHOBECHSI.
CriocoObI BBIpaKeHUsT KOHCTAHTHI
paBHOBecHs. YpaBHEHHE U30TEPMbI
XUMHYECKON PEaKIInu.
TepMmoanHamMuueckas Teopus
XUMHYECKOTro cpojicTBa. CMelieHune
XHUMHYECKOTO PAaBHOBECHSI.

Pa3nen 5. @a3oBoe paBHOBECHE B
OJHOKOMIIOHEHTHBIX CHCTEMAX

Tema 1. OcHoBHBIE TOHATHS (Ha30BBIX
paBHOBecHii. PaBHOBecue B
OJIHOKOMITOHEHTHBIX CHCTEMaX.
Jluarpamma COCTOSIHUS BOJIBI.
YpaBaenue Knaysuyca-Knanenpona.

Pasnen 6. Tepmogunamuka
PacTBOpPOB

Tema 1. Knaccudukamus pacTBOpoOB.




Crioco0Obl BbIpaXeHHS KOHIIEHTPALIUN
pacTBOpOB. 3aKOHBI PACTBOPUMOCTH
ra3oB B JKUJIKOCTH. PacTBopuMOCTh
TBEPABIX BEIIECTB B )KUIKOCTH.
OrpanuueHHas B3auMHast
PacTBOPUMOCTD KHUJAKOCTEH.
Pacnipenenenue BeniecTa Mexay
JBYMsI HECMEITHBAIOITIMUCS
xKuakocTaMu. TepmonnHaMuyeckue
yclioBUsl 00pa30BaHUs HIeaTbHBIX
pactBopoB. 3akoH Payis. PeanbHbie
PacTBOPBI C OJIOKUTEIBHBIMU U
OTPHULIATETILHBIMH OTKIIOHEHUSIMH OT
3akoHa Payns. KonnuratuBnbie
CBOIiCcTBa pacTBOpOB. Pa3daBneHHbBIC
PacTBOPBI ANEKTPOIUTOB.
W3oToHmueckuii ko3¢ HUIHEHT.
bunapHblie pacTBOpHI IETYYHX BEIIECTB.
Turner n30TepMUYECKUX U
M300apHBIX JUArpaMM COCTOSHUS.
Paznenenue ®unkux OMHApHBIX
pacTBOpOB

Pasznen 7. XumMnueckass KHHETHKA

Tema 1. OCHOBHbBIE TOHATHUSA
XUMUYECKON KMHETHKHU. 3aBUCUMOCTh
CKOPOCTH pEaKLMK OT KOHLEHTPAIUU.
[Topsiiok ¥ MOJIEKYIISIPHOCTD PEaAKITUH.
dopManbpHasg KHHETUKA pPeaKInil
Pa3IUYHBIX TTOPSIIKOB. 3aBUCUMOCTD
CKOPOCTH PEaKLMH OT TEMIIEPATYPHI .
DHeprus aktuBauu. Teopus
Appenuyca . Teopun XuMU4eCKOH
KUHETUKH . [TapanenbHeie,
nocleoBaTenbHbIe, 00paTUMBbIE U
ConpspKeHHbIE peakuuu. [lenubie
peakuun. POTOXMMUYECKUE PEAKIIUH .
OcCHOBHBIE IOHATHS KaTaJIK3a .
I'omorennsil karanus. Kunetuka
(hepMEHTATUBHBIX PEAKIIHIA, KATATIU3 U
KMHETUKA PEaKlHii ¢
MMMOOUITU30BaHHBIMU (DEPMEHTAMHU .
AicopO1Ms U TeTepOreHHbIN KaTalln3

Pa3znen 8. PacTBopbI 3J1eKTPOJIHTOB

Tema 1. O6pa3oBaHuEe HOHOB B BOAHBIX
pactBopax . Teopust cnadbix
anextposutoB C. Appenuyca .
Hucconuanus Boasl. IoHHOE
npoussenenue Boasl. [lonarusa pH u
pOH. bydepnsbie pacTBOpSI .
TepmoauHaMHuUecKre CBOMCTBA
CHJIBHBIX JIEKTPOJIUTOB. AOCOIIOTHAS




CKOpPOCTH ABUIKCHUSA MOHOB .
aﬂeKTpOJH/ITI/ILIeCKaﬂ IMPOBOAUMOCTD

Pa3nen 9. DuekTpoaHoe paBHoOBecHe .
DJIEKTPOXMMHUYECKHE CUCTEMbI

Tema 1. DnekTpoxumMuyeckas 1eMb.
Onement anuamsa-Axkoou. 3AC
rajlbBaHU4€eCcKoro sneMenTa. Ckayok
MOTEHIIMaNa Ha TpaHuIle das.
DnexTpoaHbIi noTeHMan. Bogopoanas
[IKaJla HOTEHIMAIOB. 3aBUCUMOCTh
MOTEHLIMaNa IEKTPoAa OT
KOHIIEHTpalUU
MOTEHITUATIONIPEACIISIOIINX HOHOB.
®opmyna Hepucra. Kinaccudukanus
3JIEKTPOJIOB IO TUITY SJIEKTPOAHOTO
IpoLecca U Ha3HAYEeHUIO

10

Jlaboparopnas pabora Nel
Konaykromerpudeckoe THTPOBAHUE

11

Jlaboparopnas pabota Ne2
Omnpenenenue BOJOPOIHOTO TTOKA3aTes
BOJIHBIX PACTBOPOB

12

Jlaboparopnass  pabora  Ne3
[ToTeHIIMOMETPHYECKOE THTPOBAHUE

13

Jlaboparopuas padota Ne4 MonHbIi
obMmeH. OnpeienieHre KATHOHOB MET!

(D

14

Jlaboparopuas pabora Ne5
DNEKTPOIIPOBOIUMOCTh pacTBOpOB
AIIEKTPOJIUTOB

15

Jlaboparopuas padora Ne6 HaOyxanue
[IOJIMMEPHBIX MAaTEpUAIIOB

16

Jlaboparopuas pabora Ne7 Kunernka
TOMOTCHHBIX IPOIIECCOB B PACTBOPAX

17

Jlaboparopuast pabora Neg
PacTBopeHne TBepIbIX BEHICCTB B
KUAKOCTU

Jlaboparopnas  pabora  Ne9
Omnpenenenue KOHCTaHThI TUCCOLUALIAN

Hrtoro

108

18

18

72

3.3  Conepxkanue Q¥ CHUNIMHBI
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Pa3nen 1. ArperaTHblie COCTOSIHUS BellleCTB

Tema 1. Ilpeamet dpusnyueckoit xumuu . OCHOBHBIE METOABI (hr3mueckoit xumMuu . OCHOBHBIE
arperaTHble COCTOsiIHUA BellecTB. Maeanbusiii ra3. ['a3oBbie 3akoHbl . PeanbHble ra3pl. YpaBHEHUE
Ban-nep-Baansca. Tsepnoe cocrosinue . XKunmkoe coctosnue8. dusnueckass XUMUS B 3aIUTE
OKpPY’KaroIleu cpespl

Pa3zgen 2. OcHoBbI XUMHYECKOH TepMoauHAMUKH. [lepBblii 3aK0OH TEPMOAUHAMUKH

Tema 1. . [Ipenmer, comepkanue W 3HadyeHUEe (u3muecKoil XUMUU. OCHOBBI XUMHUYECCKOM
TepMoauHaMUKU. OCHOBHBIE TOHSATHS W ONpEJCNICHUsS TepMOIMHAMUKU. Terota U paboTa.
[lepBerit 3ak0H TepMoanHAMHUKHU. BHyTpeHH: s sHeprus. TernoBoii 3 ¢GeKT XUMUIECKON peakIu.
3akon ['ecca . Bnusinue remnepatypsl Ha TerioBoi 3@ dext. TermnoémkocTs. 3akoH Kupxroda

Paszgen 3. Bropoii m Tpermii 3aKOHBI TePMOAMHAMHUKHU. TepMoauHAMHUYECKHE
pynxkuum.

Tema 1.. Camonpou3BOJbHBIE M  HECAaMONPOU3BOJIbHBIE mpouecchl. Kpurepuu
CaMOIIPOM3BOJIBHOTO TeueHus mnporecca. POpMyIUpPOBKHM BTOPOTO 3aKOHA TEPMOIUHAMUKHU.
OHTponus U ee cBorcTBa. CTaTucTuyeckoe onpeneneHue 3HTponuu u Il Havana TepMoaMHAMUKH.
Tperbe Hauano TepmoauHamuku. Iloctynar [Inanka. Pacuer n3MeHeHus: SHTPONIUH NIPU Pa3IUUHBIX
nporueccax . TepMoauHamudeckue QyHKIMH. TepMoauHaMUYeCKHe CBOWCTBA ra3oB. XHUMUYECKUI
NOTEHLMAN U 00Iue yCIOBUS paBHOBECHS CUCTEM. TepMoJMHAMUKAa M OMMCAHHUE CTAllMOHAPHOTO
cOCTOs1 OMOTEXHOJIOTUYECKUX CUCTEM B OKpyskaromei cpene . Teopemsr [Ipuroxuna

Paznen 4. Xumuueckoe paBHoOBecHe

Tema 1. .3akoH pneicTByromux wMacc. [lpusHaku xummueckoro paHoBecus. CrocoObl
BBIPQXEHUSI ~ KOHCTAHThl  paBHOBECUS.  YpaBHEHUE  H30TEPMbl  XHMUYECKOM  PEaKIUH.
TepMmoanHaMHuuecKas TEOpUs XUMUYECKOTO CpoAcTBa. CMeIeHne XMMUYECKOTO PABHOBECUS

Pa3pnen 5. @a3oBoe paBHOBeCHE B OJTHOKOMIIOHEHTHBIX CHCTEMAX

Tema 1. OcHoBHbIe MOHATUS (a30BBIX paBHOBeCcHUU. PaBHOBecre B OJHOKOMITOHEHTHBIX
cucremax. Jluarpamma coctosinus Bojbl. Y paBHeHue Kitayzuyca-Kianeitpona.

Pa3nen 6. TepmoanHaMuka pacTBOpoOB

Knaccudukanuss pactBopoB. CrocoObl BBIpaKEHHS KOHIEHTPAIIMA PACTBOPOB. 3aKOHBI
PacTBOPUMOCTHU T'a30B B KUJKOCTU. PaCTBOpUMOCTh TBEPIBIX BEUIECTB B )KUAKOCTH. OrpaHUYeHHas
B3aMMHAasi ~ pacTBOPUMOCTb  KuAKocTed.  Pacmpenenenue — BemiecTBa  MEXAY — ABYMS
HECMEIIMBAIIUMHUCA KHUAKOCTAMU. TepMoIMHAMUYECKHE YCIOBUS O0Opa3oBaHUS HACaTbHBIX
pactBopoB. 3akoH Payns. PeanbHble pacTBOpbl € IOJIOKHUTEIBHBIMU U OTPHULIATEIbHBIMU
OTKJIOHEHUSIMHU OT 3akoHa Payns. KomnuratuBHbie cBoiicTBa pacTBOpoB. Pa3baBiieHHbIE pacTBOPHI
ANIEKTPOUTOB. M30TOHMYECKnii Kod(huiment. buHapHbIE pacTBOPHI JETyYUX BEIIECTB. THITBI
U30TEPMUYECKUX U M300apHBIX JUarpaMM COCTOSIHUS. Pa3nenenue sxuakux OMHAPHBIX PACTBOPOB

Pasznen 7. XumMnueckasi KHHETHKA

OCHOBHbBIE TOHATHS XUMUYECKOM KHUHETUKU. 3aBUCHUMOCTb CKOPOCTH pEakLHMH OT
KoHUeHTpauuu. llopsaok u MonekynspHocTh peakuuu. @dopmanbHas KUHETUKA —peakiuil
pa3IMYHBIX MOPSIKOB. 3aBUCUMOCTh CKOPOCTH PEAKLUUU OT TEMIEPATypbl . DHEPIHsl aKTUBALIUH.
Teopuss Appennyca . Teopunm xumuyeckol kuHeTuku . IlapamienbHble, mHOCIEI0BaTENIbHBIE,
oOpatumble U comnpsbkeHHble peakuuu. Llenubie peakiuu. GoToxumuueckue peakuuu . OCHOBHbBIE
NOHATUS Katann3a . ['oMoreHHBbIH Karanm3. KuHeTnka (epMEHTaTUBHBIX pEaKUWi, KaTalu3 |
KMHETUKA peaklnii ¢ IMMOOMIN30BaHHBIMH (pepMeHTamMu . AIcOpOIMs ¥ TeTePOreHHbINA KaTann3

Pa3znen 8. PacTBopbI 3/1€eKTPOJIMTOB

OO6pa3oBaHre NOHOB B BOAHBIX pacTBopax . Teopus cnabbix snekTponutoB C. AppeHuyca .
Huccounanus Boasl. Monnoe npousseaenue Boabl. [lonsrus pH u pOH. Bydepnsie pacTtBopsr .
TepMoaMHaAMUYECKHE CBOMCTBA CUIIBHBIX AJIEKTPOIUTOB. AOCOIIIOTHAS CKOPOCTh JBUKEHHS HOHOB .
DNEKTPOIUTHYECKAsE TPOBOAUMOCTh

Pa3znen 9. DunekTpoaHoe paBHoBecHe . DJIEKTPOXUMHYECKHE CHCTEMBbI

DnekTpoxumudeckas 1enb. JinemenT anuansa-Axkoou. 9JIC ranpbBaHUYECKOTO 3JIEMEHTA.
Ckadok moTeHUMana Ha rpaHune ¢a3. OJeKTpPOAHbIM mMoTeHIMaln. Bomopoanas 1ikana
MNOTEHLIMAJIOB. 3aBUCUMOCTb [TOTEHIIMAJIa AIEKTPO/1a OT KOHLIEHTPALlMKY OTEHLUAIOPEIEISIFOIINX
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nonoB. ®opmyna Hepuera. Kiaccudukanuus 351eKTpoioB 10 TUIY 3JIEKTPOAHOIO IMpolecca 1
Ha3HadeHu1o/TepMoIMHaMIKa IalbBaHMUECKOT0 IeMeHTa. Y paBHeHue [ n60ca —reapMronbLa.

34 TemaTnka NpaKTHYECKHUX U JIA0OPATOPHBIX 3aAHATHIA

OCHOBBI XUMHYECKOH TEPMOJIMHAMHUKHU

[Tpaktuueckoe 3anarue Nel Pacuer TemnoBsix 2(eKTOB U BIUSIHUE TEMIIEpaTyphl Ha
BEJIMYHMHY TETUIOBBIX 2P PEeKTOB XUMHUYECKHX peakiuid. [TonsTue o TeruioBoM 3dexre sHTaIBINN
XUMHUYECKHX peakuuii. CTaHAapTHbIC U3MEHEHUS SHTABIINK 00Pa30BaHUSI CII0KHBIX BEILIECTB.
3akoH ['ecca u ero crepcTeue. BeimonHenue pacyeToB TEmIOBOro 3¢ (hexTa XUMHIECKIX PEeaKIni ¢
MCII0JIb30BAHUEM CTAaHJIAPTHBIX 3HAYEHUN N3MEHEHHU SHTAIbIUU. BiausiHue TeMepaTypsl Ha
TerI0BOH 3pPekT xumMudeckux peakiuii. 3akon Kupxrodda. BermomHnenue pacdaeros ¢
ucnoiib30BaHueM 3akoHa Kupxrodda

[Ipaktuueckoe 3ansTre No2 Pacyer uzmeHnenus sneprun [ m60ca XUMHYECKUX PEAKIUSAX .
OrneHKa BO3MOKHOCTH IIPOTEKAHUS XUMHUUECKHUX peakuuid. PacueTt usmenenus snepruu [ md6ca no
CTaH/IapTHBIM 3HAYEHUSIM U3MEHEHUSI SHTAIBIIMU U SHTPONUHU. BINOIHEHNE pacueToOB S3HEPTUU
['u66ca

[Ipaktrueckoe 3ansitue Ne3 Pacuer u3mMeHeHuUs1 SHTPOIUU B PA3IMYHBIX MTPOIIECCAX .
V3MeHeHus SHTPONHH B X0/I¢ IPOTEKAHUS CIIEAYIOIIUX MPOIECCOB: . (pa30BbIC MEPEXOIBI ,
HarpeBaHUe KUJIKUX U TBEPABIX TeEIl ,. HATPEBAHKUE UCAIBHBIX I'a30B. BBIITOJIHEHUE PacYeTOB 110
M3MEHEHUIO SHTPOINMH B PAa3JIMUHBIX MPOLECCaX

XuMu4ecKkoe paBHOBecHe

[Ipaktuueckoe 3anstue Ne4 Pacuer KOHCTAaHT XMMUYECKOTO PABHOBECUS . XMUMUUYECKOE
paBHoBecue. KoHcTaHTa XUMHUUYeCKOro paBHOBecHs. CIIOCOObI BbIPaKEHUSI KOHCTAHThI PABHOBECHS
JUISL pa3JIMYHbIX TUIIOB peaklyil. BrIogHEeHnEe pacueToB M0 ONPEAETICHUI0 KOHCTAHThI
XUMHYECKOTO PAaBHOBECHUS

[Ipaktuueckoe 3anstue Ne5 OnpezeneHre HanpaBJIeHUs] XUMUUECKOW PEaKLMU 110
YPaBHEHUIO H30TEPMBI. PacdeThl 10 ypaBHEHHIO H300apbl XUMUYECKOW PEAKITH. XUMHIECKOE
paBHOBecue. CBsI3b U3MEHEHUS dHepruu [ nbdca ¢ KOHCTAaHTONW XUMUYECKOTO PABHOBECHS.
BrImonHenne pacueToB Mo HaX0XKISHHIO CBOOOTHOM sHepruu [ mbOca u onpenenenne HanpaBiIeHUs
XUMHUYECKON peaklnu. Y paBHEHHE N300apbl XUMUYECKON PEaKIINK, ero 3Ha4YeHHe sl pacueToB
XUMHYECKOIO PAaBHOBECHS 5. BBINIOJIHEHNE PACYETOB 10 XUMUYECKOMY PaBHOBECHIO C
MPUMEHEHHUEM ypaBHEHUS N300apbl XUMHUUECKON peakinu

da3oBoe paBHOBECHE

[Ipaktuueckoe 3ansitue Ne6 PacueTsl ¢ ucnons3oBanuem ypaBuenus Kianeiipona-
Knaysuyca . Ypasuenus Knanelipona-Knaysuyca, ero 3HaueHue 1jisi HaX0K/JI€HUS [1apaMeTPOB
paBHOBeCHs . BrInosHEHNHE pacyeTOB C UCIOJb30BaHUEM ¢ ypaBHeHUs Kitaneiipona-Knay3nyca

PacrTBOpsI

[Tpaktryeckoe 3ansaTue No7 PactBopbl. CriocoObl BEIpaXKEHHUSI COCTaBa PACTBOPOB. 3aKOHBI
peiebHO pa30aBIeHHBIX pacTBOPOB. OCHOBHBIE MOHATHUS U (POPMYJIBI JUISI BHIYMCICHUS COCTaBa
pacTBOpOB. 3aKOHKI MPEEIbHO pa30aBIeHHBIX PACTBOPOB. BhIMoOHEHNE pacyeToB 1o
OTIpeIeNICHUIO COCTaBa PACTBOPOB U 3aKOHBI MTPEIEIbHO Pa30aBIEHHBIX PACTBOPOB

XuMnuyeckasi KHHeTHKA.

[Ipaktuueckoe 3anarue Ne§ Xumudeckas KUHeTHKa. OTHOCTOPOHHUE PEAKIIMH [TEPBOTONOPSIKA.
3aBUCUMOCTbH CKOPOCTH peaKluu OT TeMIIepaTyphbl. Pacuer s3Hepruu akTHBaLIUU.
Xumnueckast KuHetuka. OqHOCTOPOHHME PEAKIIUU IEPBOTO NMOPsi/IKa. 3aBUCUMOCTh CKOPOCTH
peakuuu ot Temueparypsl. Pacuer sHeprum aktuBanuu Peuienue 3amau

[Ipaktuueckoe 3ansTue N9 DneKTpoABUKYINE CUIIBI AJIEKTPOXUMHUECKUX SJIEMEHTOB .
DIIEKTPOABIIKYIINE CUITBI JIEKTPOXUMHUYECKUX 3JIeMEHTOB. Y paBHeHue HepHcra . Pemenue 3aqau
no pacuety D/1C, onpeneneHuto Tuia 3eKTPOJ0B U ypaBHeHHIO0 HepHcTa. DneKTpoXuMuyeckue
peakIuy B TaIbBAaHUYCCKOM dJIeMeHTe. Y paBHeHue [ ' no6ca - ['enbmroibia. Pacder KOHCTaHTHI
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOTO PABHOBECHS B TAJIbBAHUYECKOM HJIEMEHTE.
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3.4.1. JlaGopaTopHble 3aHATHS

Jlaboparopuas pabota Nel KoHIyKTOMETpHYECKOE TUTPOBAHKE

Jlabopatophast padota Ne2 Omnpe/enieHre BOJOPOIHOTO MOKA3aTelsi BOJAHBIX PACTBOPOB
JlaGopatopnas padora Ne3 [ToreHIIMOMETpUYECKOE TUTPOBAHHE

JlaGopatopnast pabota Ned Monnslit oOMeH. Onpenenenne karnonos meau (11)
JlaGopatopnast pabota NeS DIeKTpOMPOBOAMMOCTb PACTBOPOB AJIEKTPOIUTOB
Jlaboparopuas padota Ne6 HaGyxaHue moIMMEepHBIX MaTepUATIOB

JlaGopatopnas pabora Ne7 KuHeTrka roMOTeHHBIX MTPOIIECCOB B paCTBOPAX
Jlaboparopuas padborta Ne§ PacTBopeHme TBEpABIX BEIIECTB B )KHJIKOCTH
Jlabopatopnast pabota Ne9 OnpeencHre KOHCTAaHThI TUCCOIIMALIUN

3.5 TemaTuka KypcoBbIX NPOEKTOB (KypcOBbIX padoT)

KypcoBbie paGoThI HEe TPeTyCMOTPEHbI

4. Y4eOHO-MeTOAUYeCKOEe U HHPOPMALIMOHHOE OOecriedeHne
4.1 Hopmatuubie 1okyMeHTHI 1 U 'OCToI
1. ®I'OC BIIO no nanpasnenuto noarorosku 20.03.01 Texnocdepnas 6€301macHOCTS ,
yTBepKAeHHbIN, Munobpuayku Poccun 25.05.2020
2. ITpuxa3z Muno6puayku Poccun ot 05.04.2017 Ne310 «O0 yTBep>KACHUHU TOPSIIKA
OpraHu3alUM U OCYILIECTBIECHHS 00pa30BaTENbHOMN AEATEILHOCTH 10 IPOrpaMMaM BbICLIETO
npogecCHOHATEHOT0 00pa30BaHuUs- IporpaMMamM OakaiaBpuata, IporpaMMam ClieuaInTeTa
,JIpOrpaMMam MarucTpaTypbb»
3. Ilpuka3 MunoOpHayku ot 25.08.2017 Ne816 «O06 yTBepKIeHUH TOPSIIKA TPUMEHEHHS
OpraHu3alUsIMH ,0CYIECTBISIOUIMMUA 00Pa30BaTEeNbHYIO JESITEIbHOCTD IEKTPOHHOIO
00y4YEeHHS, TUCTAIHOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIA TIPU PeaIN3alluy PH peaTu3aiuu
00pa30BaTENbHBIX IPOrPaMM»
4.HopmaTtuBHO-MeTOANYECKHE JOKYMEeHTH MuHoOpHayku Poccun
5.JIokanpHbIE HOpPMATUBHBIE aKThl Y HUBEPCUTETA
4.2 OcHoBHas 1uTEpaTypa
1. CBupuos, B. B. ®usnueckas xumus : yuebHoe nocobue Jyis By30B /
B. B. Cupunos, A. B. CBupunoB. — 2-e uzj., crep. — CaHKT-
[TetepOypr : Jlansb, 2022. — 600 c. — ISBN 978-5-8114-9174-2. —
Texcrt : anexTpoHHsIi // JIaHb : 3IeKTpOHHO-OMOINOTEYHAS CHCTEMA.
— URL.: https://e.lanbook.com/book/187778

4.3 JoostHUTEILHAS JIMTEPATYypa
1. ®ponkona, A. B. ®u3nKo-XxMMUYECKHE OCHOBBI MIPOIIECCOB Pa3/ICiCHUs : y1eOHOe
nocobue / A. B. ®ponkosa, A. K. ®ponkoBa. — Mocksa : PTY MUPDA, 2021. — 80 c. — Tekcr :
9eKTpoHHbIH // JIaHb : anekTpoHHO-O0uOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/176520.
4.4  DiaekTpoHHBIE 00pa3oBaTe/IbHbIEC PeCYPChl
D0P ne pazpaboraH.

4.5 JluneH3uoHHoe M CcBOOOAHO  pacHpocTpaHsieMOe  IPOrpaMMHOe
odecneyeHue


https://e.lanbook.com/book/187778
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HaumenoBanme | Pa3padoruux HoctynHoc Ccblika Ha Equnblii
o Th peecTp poCcCHICKUX
(mpaBoobJagares | (JIMIEeH3MOHHOE, nporpamm st IBM u BJI
b) cB00OHO (npu HATMYMH)

pacnpocTpaHsieM
oe)
Astra Linux 000 JIuensuonnoe https://reestr.digital.go

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

ACTPA" d=954036
MoitOduc OO0 "HOBBIE JInneH3noHuoe https://reestr.digital.go
OBJIAYHBIE v.ru/reestr/301558/?sphrase i
TEXHOJIOT " d=943375
4.6

CoBpemenHble npodeccHoOHATIbHbIE 0a3bl JAHHBIX U HH(POPMAIMOHHbIE
CIIPaBOYHbIE CUCTEMbI

Ilepeuenns pecypcoB cetu UHTepHET, 10CTYNHBIX /1J151 0CBOEHUS] TUCIUNIHHBI:

Ccebuika Ha
HaumenoBanue JocTynHocTh
pecype
HNudopMannoHHO-CIIPABOYHbIE CHCTEMbI
Nudopmannonusie pecypcbl http://
JocTtynHo
Ceru Koncynbranrllitoc www.consultant.ru

JIEKTPOHHO-0H0/IMOTEYHbIE CHCTEMbI

HUHTEPHET PECYpPC , TOCBALICHHBIN
AHAIMTHYECKON XUMUH 1
XUMUYECKOMY aHAJIU3Y U

METPOJIOTHUH

Jlann https://e.lanbook.com JlocTymHa B cetn
HurtepHer 6e3
OTpaHUYECHUI

IPR Books https://www.iprbooksh JlocTyriHa B ceTH
op.ru HurtepHer 6e3
OTpaHUYECHUI

[IpodeccronanbHbIit http://www.anchem.ru HoctymnHa B cetn

HNuTepuer

IIpodeccnonanbHbie 0a3bI JAHHBIX

baza JAaHHBIX
AEKTPOHHON OMOINOTEKH
(eLIBRARY.RU)

Hay4YyHOU

http://www.elibrary.ru

JoctynHo

Web of Science Core
Collection — mnonATeMaTudecKas
pedeparuBHO-OHOIHOTpaduIecKas

http://webofscience.com

JoctynHo



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
(bubmomerpuyeckas) 6aza JTaHHBIX

5. MaTepl/laJIbHO-TeXHI/I‘{eCKOC odecmeueHne

Ousnueckas JlekMoHHAs ayIUTOPHS Cromel  y4eOHBIE CO  CKaMbsMH,
XUMHUS B 3aIIUTE IK 433,I1K 529. ayIUuTOpHAas  JOCKa,  IEPEHOCHOM
OKpY>KaroIlen cpepl 129626, . Mocksa, MYJIbTUMEINMHBINA KOMILJIEKC

yi. Iasia  KopuaruHa, | (noexrop, moyr6yk). PaGouee MecTo
A.22, c1p. 2 IperoiaBaTess
JlaGopatopuu Jlabopatopusi OCHAIIICHA: BBITSDKHBIMU
kadenpel  «Xumbrorex» | mKadamu; TEPMOMETPaMHU ;
TIK 510, 526,529 TEPMOCTaTaMH; AJIEKTPOHHBIMH
129626, r. MOCKBa, AHAIIMTHYCCKUMH BE€CaMU, BE€CaMu
ViIL. [Mapma | 1a00paTOpHBIMU JI€KTPOHHBIMY; pH-
Kopuarnma, 1.22, ctp. | METpamu; aKBaIMCTHIUIATOPAMH;
(OTOKOIOPUMETPAMHU;

KOHAYKTOMETPAaMHU,  KyJIOHOMETPOM.
[Ipu npoBeneHun 1a00paTOPHBIX PadOT
CTYJICHTBI UCIIOJIB3YIOT CIEIUATIBLHYIO

XUMHUYECKYIO MOCyy: MEpHbIE
WIMHIPB, KOJOBI KOHUYECKHE W
MEpHBIE; MUTIETKH, OrOpeTKH,
POOHPKH.

JlaboparopHsrit MPAaKTUKYM
BKJIIOYAET paboTsl 1o
KOHAYKTOMETPUYECKOMY u

NMOTCHIUOMCETPUICCKOMY TUTPOBAHUIO.

6.MeToauyeckue peKOMeHAAUN

6.1. MeToau4ecKkue peKOMEHIAIUU IS PenoxaBareisi 10 OPraHu3auum
00y4eHus
MGTOZ[I/IKa npenoaaBaHvsa IOUCHUILNIMHBI W peain3anusd KOMIICTCHTHOCTHOI'O IIOAXOJa B
H3JIOKCHUHN U BOCIIPUATHU MaTCpHaia NPpCAYCMAaTpUBACT HUCIIOJIb30BAHUC CIICAYIOIINX AKTUBHBIX U
UHTEPAKTUBHBIX (DOPM MPOBEACHUS TPYIIOBBIX, HHANBHYATbHBIX, Y JUTOPHBIX U BHEAYAUTOPHBIX
3aHATUN:
- YTCHHUC JIGKIII/Iﬁ C HUCIOJIb30BAHHUEM HMHTCPAKTHUBHBIX CPCACTB HAITIAAHOCTU (HpGBGHTaHI/II/I,
BI/I,Z[eO(i)I/IJ'ILMLI C HeMOHCTpaHHGﬁ XUMHNYCCKOI'O 3KCHepI/IM€HTa);
- BBIIOJHCHUC CTYACHTAMHU HHIAUBHUAYAJIBHBIX CaMOCTOATCIbHBIX pa60T n pa60T
71a060paTOPHOTO MPAKTUKYMA.
[IpenycMoTpeHa BO3MOXHOCTh MCIOJIB30BAHUS 3JEKTPOHHOTO OOYYCHHSI, JUCTAHIIMOHHBIX
o0Opa3oBaTenbHbIX TexHoJoruil. Bece matepuansl pazmemarorcs B CJJO Mockosckoro Ilomutexa
(https://online.mospolytech.ru).

6.2. MeToauyeckne yKa3aHusl 1JIs1 00y4AKOIIMXCSI 110 0CBOEHHUIO THCIUTIJIMHBI
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B mpouecce oOyueHus MCMONB3YIOTCS CIEIYIOIIME OIEHOYHBbIE (DOPMBI CAMOCTOSITETHLHOM
paboThI CTYAICHTOB, OIICHOYHBIC CPEJICTBA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M TIPOMEKYTOUHBIX
aTTeCTalUU:

1) KOHTPOJIBHBIEC BOMPOCHI,

2) UHAUBUIyaJIbHBIC 33]IaHUA,

3) moAroToOBKA U 3alUTa Ja00paTOPHBIX padoT,

4) TectoBble 3a1aHus B cuctreme LMS.

7. DOH/ OLIEHOYHBIX CPEACTB
7.1 MeToabl KOHTPOJISI M OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHH sl

[IpomexyTounass arrectamuss OOydJarOIIUXCSd B (QOopMe DSK3aMeHa TPOBOJUTCS  II0
pe3yNbTaTaM BBINOJIHEHUS BCEX BHUJIOB YY4EOHOU pabOThI, MPEAYCMOTPEHHBIX YUEOHBIM ILIAHOM IO
I[aHHOfI JUCHHUITIIINHE, HpI/I 3TOM y‘{HTI)IBaIOTCFI peBYJII)TaTI)I TGKYHIGFO KOHTpOJIH yCHeBaeMOCTI/I B
TEUEHHE CEMECTpa.

K sKk3aMeHy AOMyCKalOTCs TOJNBKO CTYIEHTHI, BBHIIIOJHHBIINE BCE BUABI yU4eOHOH paboThI,
peyCMOTPEHHbIE pabouell mporpaMMoi (IPOMEXYTOUHbIE TECTUPOBAHUS, BBIMIOJIHEHHUE U 3al[UTa
71a00paTOPHBIX pabOT, BEITTOIHEHUE WHANBUIYAIBHBIX 3aaHUN).

7.2 lllkana u KpUTEPHH OLCHUBAHNS Pe3yJIbTATOB 00y4YeHUs
O6s13aTEIbHBIMHU YCJIOBUSIMM MOJATOTOBKH CTYI€HTA K IPOMEKYTOYHOI aTTecTauuu
SIBJISIETCS BBIMOJIHEHHE U 3aIUTa CTYEHTOM Ja00paTOpHBIX paboT, MPeayCMOTPEHHBIX paboyeit
MIPOrpamMMOi M MPOXOKIECHUE BCEX TIPOMEKYTOUHBIX TECTOB HE HUXKE, ueM Ha 60% MpaBUIIbHBIX
oTBeTOB. [[poMeKyTOUHbBIE TECTUPOBAHUS MOTYT IPOBOJIUTCS KaK B ayIUTOPUN Y HUBEPCUTETA MOJT
KOHTPOJIEM IIPETIOAaBaTesl, TaK U AUCTAHIMOHHOM (hopMaTe Ha YCMOTPEHHE MTPEToaBaTells.

IlIkana
Onucanue
oyeHueanus
BrimonHeHs! Bce BUJIbI yueOHOM paboThl, IPeyCMOTPEHHBIE
y4eOHbIM I1aHOM. CTYJIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHH, HaBBIKOB MPUBEICHHBIM B TaOIUIaX MMOKa3aTese,
OTHo OTepUpyeT MPUOOPETCHHBIMU 3HAHUSIMU, YMEHUSIMU, HABBIKAMH,

IMPUMCHSICT UX B CUTyalluAX MOBBIIICHHOMN CIIOKHOCTH. HpI/I 3TOM
MOT'YyT OBITh AONYIICHBI HE3HAYHUTCIbHBIC OIHI/I6KI/I, HETOYHOCTH,
3aTPYAHCHUS IIPHU AHAJIUTUYICCKUX OIICpaAlUAX, IICPEHOCE 3HAHUU U
YMGHI/Iﬁ Ha HOBLIC, HCCTAHIAPTHBLIC CUTYyalluH.

BeinonHeHs! Bce BUJIbI yueOHOM paboThI, IPeIyCMOTPEHHBIE
yaeOHbIM T1aHOM. CTYJIEHT JEMOHCTPUPYET YaCTUUHOE
COOTBETCTBUE 3HAHUI, yMEHUH, HAaBBIKOB IPUBE/IEHHBIM B TaOJIUIIAX
Xopomro HOoKa3aTesel, onepupyeT NpuoOpPEeTEeHHBIMHU 3HAHUSIMH, HO
JIOITyCKAIOTCsl HE3HAUUTEIbHbIE OIIMOKH, HETOYHOCTH IIPH
AQHAJIMTUYECKUX OIlepalusiX, 3aTPyAHAETCS IIPU IEPEHOCE YMEHMM Ha
HOBBIE, HECTAHAPTHbIE CUTYALUH.

BrimonHeHs! Bce BUbI yueOHOU pabOThl, MPEIyCMOTPEHHBIE
y4eOHbIM T1aHOM. CTYJIEHT JEMOHCTPUPYET HEMOTHOE
COOTBETCTBHE 3HAHUI, YMEHUH, HABBIKOB ITPUBEICHHBIM B TAOIUIIAX
MoKasaTelieid, OnepupyeT NpUOOPETCHHBIMU 3HAHUSIMU,
JIOTIYCKal0TCS 3HAYUTENbHbIE OMIMOKH, HETOYHOCTHU MIPH
AHAIIUTUYCCKUX OIICpaluAaAX, UCIIBITBIBACT 3HAYHUTCIbHBIC

Y 10BIIETBOPUTEIBEHO
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3aTPYAHACTCA IIPU IPUMEHCHUH HABBIKOB B HOBBIX CUTYallUAX

Hey,Z[OBJ'ICTB OpHUTCIBHO

He Beimonnen oaux uiu 6osee BUAOB yueOHOU padoThI,
PEyCMOTPEHHBIX YUeOHBIM TIaHOM. CTYJIEHT IEMOHCTPUPYET
HETIOJIHOE COOTBETCTBUE 3HAHUH, YMEHUH, HABBIKOB IIPUBEICHHBIM B
TabnuIax Mmoka3aTeseu, TOMyCKalTCs 3HaYUTEeIbHbIEC OIIMOKH,
HPOSIBJISICTCS] OTCYTCTBHE 3HAHUI, yMEHUH, HABBIKOB TIO PSIILY
MOKA3aTeJIeH, CTYJCHT UCIIBITHIBACT 3HAYNTEIHHBIC 3aTPYyTHECHUS
IIPY ONIEPUPOBAHUY 3HAHUSMU M YMEHUSMHU IPU UX NIEPEHOCE Ha

HOBBIC CUTYyalluH.

OueHovHble cpeacTBa

7.3.1. Texywjuii KOHmpoo

HaumenoBanue IIpencraBnenue
Kpatkas xapakTepucTruka OlleHOYHOTO CPE/I-
Ne OC | ouenounoro 1A OIICHOYHOTO Cpe/I-
cpeacTBa ctBa B ©OC
Paznnuaror 3amauu 1 3aaHus:
a) pEeNpOAYKTUBHOTO YPOBHS, TTO3BOJISIOIINE
OIICHUBATh U INarHOCTUPOBATh 3HAHKUE (PaKTH-
4ecKoro marepuaia (0a3oBbie MOHSATHA,
QITOPUTMBI, (haKThl) U YMEHHE MTPABUIIBHO HC-
M0JI30BAaTh CIEIUATbHBIC TEPMUHBI U TTOHS-
TUsl, y3HaBaHHE 0ObEKTOB U3YUYCHHUS B paMKax
PasnoypoBHe-
BBIC 3A71A4H 11 OTIPENIETICHHOTO pa3elia JUCIUTIIUHBI,
saams 0) PEeKOHCTPYKTUBHOT'O YPOBHSI, TIO3BOJISIOLINE KommiekT pazHo-
1 OLIEHHUBATH H JUar”o- OBHEBBIX 3a1a4 U
(P33) nnst camo- P .
CTUPOBATh YMEHHSI CUHTE3UPOBATh, aHAIU3HU- 3aJaHuN
CTOSITEIILHOE .
AGOThL poBaTh, 000011aTh (PAaKTHYESCKUH U TEOPETHYIC-
p CKHii MaTepuai ¢ (GOpMyJIUPOBAHHEM
KOHKPETHBIX BBIBOJIOB, yCTa-
HOBJICHUEM NPUYUHHO-CJICICTBEHHBIX CBA3EH;
B) TBOPYECKOT'O YPOBHSI, TTO3BOJISIOIIUE OLICHU-
BaTh U IMarHOCTUPOBATH YMEHUSI, UHTETPUPO-
BaTh 3HAHUS PA3JIMYHBIX 00JIaCTEH, aprymMeH-
TUPOBATh COOCTBCHHYIO TOYKY 3PCHUSI.
CpencTBo KOHTPOJIS, OPraHU30BaHHOE KaK CIIe-
peal ThOJIA, OP Bompocs! 1o
. [MaTbHas Oece/ia MpernoaBaTelis ¢ 00yJaroiM-
YcTHbIi ompoc, 8 TEMaM IUCIAILINHEI
Csl Ha TeMbI, CBSI3aHHBIE C U3y4aeMOU TUCIUTLIN-
2 cobecenoBaHueE, N JUIS JIOTTYCKa U 3alllu-
HOM, M paCCYUTAHHOE HA BBIICHEHHE 00beMa
(YO) . TbI 1a00PATOPHBIX pa-
3HAHUN, 00YJAIOIIETroCs MO OMPEeeIEHHOMY pa3- 60T

nenny, Teme, mpodsieMe | T.11.
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TlepedeHb TECTOBBIX 3a/aHHii JUTA TPOMEKYTOU-
3 Tect HOTO U HTOTOBOTO KOHTPOJISI, O3BOJIAIONIHIA DOHJT TECTOBBIX
(T) aBTOMATH3MPOBATH 3a/1aHui

TIPOIIE/TyPY M3MEPEHNs YPOBHS 3HAHMI U yMEHU#H

IIpuMepsI pa3HOYPOBHEBbIX 32124 U 3a1aHuil 10 Teme «PacueT Ten10BbIX 3PPEeKTOB U
BJIMSIHUE TEMIIEPAaTyPbl HA BEJIMYMHY TEIIOBBIX 3(P(PeKTOB XUMHYECKHX PeaKkuuiD)
3a1auu 17151 CaMOCTOSTENBHOIO PELIEHHSI C UCTIOJIb30BaHUEM CTaHAAPTHBIX
3HAYEHUI U3MEHEHHUS SHTAJIbIINU
CornacHo BapHaHTy, BRIJAHHOMY IIPEIOIaBaTeNIeM, BEIYUCIUTE TEIUIOBOU AP PEKT
XMMHYECKON PEaKLMy 110 CTaHJapTHHEIM TerortaMm obpasosanus npu 298°K:a) npu p = const; 6)
npu V = const. CTaHIapHbIE TETIOTHI 00Pa30BaHUs YIaCTHUKOB PEAKIIMH BO3bMUTE U3
cripaBoYHUKA [4]
BapuanT YpaBHeHue peakiuu
.4NH3 (1) + 502 (1) =4NO (1) + 6H20 (1)
.4HCI (r) + O2 (r) =2H20 (1) + 2ClL (1)
. CaCOs (1) =CaO (1) + CO2 (1)
. Fe304 (1) + H2 (1) =3FeO (1) H20 (1)
. Ca(OH); (1) + CO7 (r) = CaCOs (T) + H20 (1)
.2CO (r) + SOz (1) = S(pomb) + 2CO (1)
.2NOz (r) + O3 (1) = 02 (1) + N2Os (1)
. CH4 (r) +202 (1) = CO2 (1) + 2H20 (%)
9.2AgNOs3 (1) =2Ag (1) + 2NO2 (1) + O2 (T)
10. Hz (r) + CO2 (r) = H20(1) + CO (1)
3anauu no 3akony Kupxrogda
CornacHo cBOeMYy BapHaHTY BBIUKCIUTE TEIIOBOU d(PPEeKT XUMUUECKOI peakiuu npu
yKa3aHHOH Temmneparype. CTaHAapTHBIE TEIUIOTH 00pa30BaHMS YYACTHUKOB PEaKIUHU U
KO3 (UIIMEHTH ypaBHEHUS U3 CIIPABOYHBIX JTaHHBIX [4]
Bapuant YpaBuenue peakuuu T, K
1. CaCOs (1) =CaO (1) + CO2 (r) T=550K
2. Fe304 (1) + H2 (1) =3 FeO (1) + H20 (1) T=480 K
3. Ca(OH) (1) + CO7 (1) = CaCOs (1) + H20O (1) T=830 K
4.2CO (r) + SO (1) = S(pom0) + 2CO; (r) T=740 K
5.2NO2 (1) + O3 (r) = 02 (1) + N20Os (1) T=530K
6. 4NH;3 (1) + 502 (r) =4NO (1) + 6H20 (r) T=700 K
7
8
9
1

01N N B~ WM —

.4HCI () + O (r) =2H20 (1) + 2CL2 (r) T=600 K

. CaCOs3 (1) =Ca0 (1) + CO, (1) T=550 K

. Fe304 (1) + H2 (1) =3 FeO (1) + H2O (1) T=480 K

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

IIpumep TecTOBBIX 3a1aHUIl 10 TeMe «XHMHYECKOe paBHOBeCHE »

1. Cucrema, cnoco0Hasi 00MEHUBATHCS C OKPYKaKoLIeil cpeaoii JHepruei U BemecTBoOM
Ha3bIBaeTcs

a.3aKpBITON

b.u3onupoBaHHON

C.OTKPBITOM

2. B U30/1MpOBaHHOM cHCTEMeE MePexol CaMOINPOU3BOJIBLHOIO MPoOIecca 0T HAYAJIbHOI0 K
KOHEYHOMY COCTOSIHUIO CONMPOBOKIAETCSH:

a. CTPEMJICHUEM SHTPOINHU K MUHUMYMY

b.yMeHbLIEHUEM SHTPONIUU
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C.BO3PACTaHUEM SHTPOIIUU
3. Tepmoaunamu4eckasi yHKUUSA COCTOAHMSA sABJIsieTcH PyHKIUeil KoTopas

a. OIIPEAEIISIETCS TOJIBKO HaYaJIbHBIM U KOHEYHBIM COCTOSIHUEM

b.ompenenseTcst TONbKO Ha4adIbHBIM COCTOSTHUEM

C.3aBHMCHT OT IIyTH IIpo1iecca

4. BcTtaBbTe MPONYLIEHHOE CJI0BO: «DHEPTUs HE BOSHUKAET U3 HUUETO U HE UCUE3aET, OHA
MOJKET TOJIBKO MEPEXOUTh U3 OJTHON (OPMBI B IPYTYIO B
KOJIMYECTBAX»:

5.3axoHunTe onpeneneHue: «CTeneHb HarpeTOCTU TeJla, ONpeeliieMas paclpeieIeHUEM
MOJIEKYJI IO SHEPT€TUUECKUM YPOBHSIM, Ha3bIBACTCSA

6. 3akoHunTe onpesesienne: «300apHBIM HAa3BIBACTCS MTPOIECC, MPOTEKAIOIINNA TPH
MOCTOSTHHOM

7.3akoHuuTe POPMYJIMPOBKY: «B H30IMPOBAHHOM cICTEME CyMMa BCEX BUIOB
SHEPTUn

8.3akoHuuTe onpeenenne: «OTHOLIEHNE KOJIMUECTBA MOTIIOMIEHHON TEJIOM TEIJIOTHI K
HU3MCHCHUIO TEMIICPATYPhbI, BBI3SBAHHOMY 3TUM IIOTJIOICHUCM, HA3bIBACTCA

9. BcraBbTe mponynienHoe c10Bo: «KoIM4ecTBO TEIUIOThI, 3aTPauMBacMOil Ha HArPEBAHUE
OJTHOTO MOJIS BEIIECTBA HA OJIMH I'Paayc, Ha3bIBACTCS TETIOEMKOCTBIO»

10. BcraBbTe npomymeHHoe cJ10Bo: «TepMOTMHAMUYECKOES PABHOBECHE — 3TO COCTOSIHHE
CHCTEMBI, KOTOPOE XapaKTePH3yeTCsI 3HaYCHUEM BCEX IMAPaMETPOB B
000 4YaCTH CUCTEMBDY:

Bonpocsl 1711 NOATOTOBKY K dK3aMeHY

l. [Ipenmer u OCHOBHBIE MOHATUSA TEPMOAMHAMUKH. Teruiota U pabora. 3aKpbITbie U

HN30JIMPOBAHHLBIC ITPOLCCCHI. HapaMeTpLI COCTOsSIHHA.

2. KpyroBoii mnponecc. PaBHOBecHble M HepaBHOBECHbIE Ipouecchl. OOparumble

IPOIIECCHI.

3. OKCTEHCUBHEIC n HWHTCHCHUBHBIC CBOICTBa YUCTBIX BCIICCTB. Bnusaue
OTHOCHUTCIBHOI'O KOJIMYCCTBO KOMIIOHCHTOB (OTHOCI/ITGJIBHOFO COCTaBa) Ha HMHTCHCHBHBIC

CBOMCTBA pacTBOPOB. HapI_II/IaJ'ILHLIe MOJIBHBIC BCIIMYHHBI.

4. IlepBblii 3aKOH TEpPMOAMHAMUKHU. MaTeMaTH4eCKOE BBIPAKEHHE IEPBOrO0 3aKOHA
TEPMOJUHAMMKHU U €r0 3HaYCHHUE.

5. N3oxopHblii ¥ n300apHbiil mpouecchl. CBsi3b MEXIy BHYTPEHHEH SHEprued u
cBOOOIHOM SHTAIBIIUEN.

6. TemnoémMkocTb. 3aBUCHMOCTb TEIUIOEMKOCTH OT TeMIepaTyphl MJisi HTepBaia
temriepatyp ot 273 no 1500 K.

7. 3aBUCHUMOCTb BHYTPEHHEH SHEPTUU U SHTAIBIINU OT TEMIIEPATYPBHI.

8. Tepmoxumus, TepMoXuMUYecKre ypaBHeHH. CTaHIapTHAS SHTAIBINS 00pa30BaHUS
Y PaCTBOPEHHUS BELIECTB.

9. 3axoH ['ecca. Pacuer TemnoTsl 00pa3oBaHusi, pACTBOPEHUSI U SHEPTUU XUMHUECKOMN
CBSI3H.

10.  3aBUCHMOCTH SHTAIBITHH PEAKIIUN OT TEMIIEpaTyphl. YpaBHeHne Kupxroda.
11.  Bropoii 3akon TepMmoanHaMuku. Ero ¢opMynupoBka v mpuMeHEeHHUe K
W30JIMPOBAHHOM CHCTEME.
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12.  Tperuii 3aKOH TEPMOJUHAMUKH, SHTPOIIHS U BEPOSTHOCTb.
13.  TepmomuHamuveckue noreHnuanbl. CBo6oHast seprust [ md6ca u cBoboaHas
sHeprus ['enbmronsua.

14. H3MeHeHue TEpMOAMHAMMUYECKUX MOTEHIMAIOB B U30TEPMHUUECKUX YCIOBUSIX.
VYpaBuenne [' u66ca-I'enpmrombia.

15. MaxkcumanpHas paboTa W BO3MOXKHOCTh NPOTEKAHUS XHMHUYECKOH PpEaKIWu.
CrangapTHbIe TOTEHIIMATIBI 00pa30BaHUs BEILIECTB.

16. TepmoauHamMHKa XMMUYECKOTO paBHOBECHS. 3aKOH JIEHCTBYIOIIMX MacC U KOHCTAHTa
XUMHUYECKOIO0 PAaBHOBECHS.

17. XuMHYECKOE paBHOBECHE B TOMOTE€HHBIX U F€TEPOTCHHBIX CUCTEMAX.

18. CooTHomieHne MeXAy U3MEHeHHeM CcBOOOAHON sHepruu ['m60Oca W KOHCTaHTOM
paBHOBECHS. YpaBHEHUE U30TEPMbI PEAKIIHH.

19. 3aBUCHMOCTH KOHCTAHThI pABHOBECHUS OT TEMIIEpaTypbl. Y paBHEHHE U300aphI
peaxkuuu.

20. TepmoanHaMUYECKOE PAaBHOBECHUE B peajbHbIX I'a30BbIX cucreMax. Jleryuects u
AKTHUBHOCTb.

21. BausHue pa3au4HbIX (PaKTOPOB HA CKOPOCTh XUMUYECKUX peakiuil. [IpaBuno BanT-
T'odda.

22. Tepmuueckuit aHanms. IToctpoenue JarpaMm COCTaB-TeEMIIEpaTypa
Kpuctaun3auud. OCHOBHBIE THUIIbI JUATPAMM.

23. PaBHOBecue «KHJIKHI pacTBOp-nap». JluarpaMmma cocTOSHUS YUCTOTO BELLIECTBA.

24. Tlpasuio ¢a3 ['n66ca.

25. JlaBrneHue mapa TBEpbIX U KUIKKUX Tell. Y paBHenue Knaysuyca-Knaneipona.

26. JlaBieHHe HACBILLIEHHOTO Mapa pacTBopuTens Haja pactBopoM. [lepBbiil 3akoH Payis.

27. TemmnepaTypsl 3aMep3aHUs U KUIIEHUS pa30aBIEHHBIX pacTBOpoB. Kprockonuyeckas
1 50yJUTHOCKOMUYecKasi TOCTOSTHHBIE.

28. OcmMmoc u ocMoTHYecKoe aBiieHue. 3akon Baut-I'odda.

29. PactBopsl 3nekTponutoB. KoHCTaHTa U CTENEHb JUCCOLUALMN U CBA3b MEXKIY
HUMU.

30. PacTBOpBI CUIBHBIX 3JIEKTPOIUTOB. AKTUBHOCTb U HOHHASI CUJIa PACTBOPA.

31. DneKkTponpoBOJIUMOCTh PACTBOPOB AJIEKTPOJIUTOB. Y IeTbHAS U SKBUBAJICHTHAS
3JIEKTPONPOBOAUMOCTH PACTBOPOB JNEKTPOJIUTOB, UX 3aBUCUMOCTb OT KOHLIEHTPALIUH.

32. TlogBUXHOCTH MOHOB W SKBUBAJICHTHAS 3JIEKTPOIPOBOJAUMOCTh MPH OECKOHEYHOM
pa3baBnenun. KoHaykToMeTpuyeckuii MeTo] aHaIu3a.

33. ®opmanibHas kuHETHKA. OCHOBHBIE TIOJIOKEHUS U MOHATUA. Onpeaensiomas cTaaus
, CKOPOCTb MOJIEKYJISIPHOCTh XUMUYECKON PEAKLIUH.

34. BbIBOJ KHHETUYECKOTO YPAaBHEHHS MEPBOTO MOPSIIKA.

35. BbIBOJ KUHETUYECKOTO YPABHEHHSI BTOPOTO MOPAIKA.

36. YacTtuuHblil 1 001K MOpsiIoK peakunu. CrocoObl OnpeieeH s MOPSIKa PEaKIUu.

37. BnusHHE TeMnepaTypbl Ha CKOPOCTh XMMHUECKOHN peakliuyi. DHEprus akTUBallUH, €€
CMBICT U Trpadrueckoe orpeneaeHue.

38. Karamms3. OcobOenHoctn ¥ KilacCHpUKAIMS — KAaTATUTHYECKHMX  IPOIECCOB.
['omorenHslii ¥ TeTeporeHHbli Katanui3. Karamuszatropel u  npomMotopbl. CrapeHue
KaTaJIu3aTOpPOB, KATAJTUTUUECKUE SbI.

39. Bo3HUKHOBEHHME CKayka TIOTCHIMAJa Ha TrpaHune pasnena a3, JIBoitHOM
AJIEKTPUYECKUI CIION U €ro CTpoeHue. Y paBHeHue HepHcra.

40. DNeKTpOXMMUYECKHE 3JIEMEHThI. ['adbBaHMUECKHI 3JIEMEHT. 3JIEKTPOJBHXKYIIAs
CHJIa TAJIbBAHUYECKOTO 3JIeMEeHTa. KOHIEHTPALIMOHHBIN IraJIbBAHUYECKUN SJIEMEHT

41. WN3MmepeHue 3JIEKTPOAHBIX MOTEHIMAIOB. CTaHAAPTHBIA BOJOPOJHBIA SJIECKTPO/I.
Xnopua-cepeOpsiHbIN U CTEKJITHHBIHN 3JIEKTPO/Ibl CPABHEHUS U UX IPUMEHEHHUE.

42. Ilorenuuomerpuueckoe TtuTpoBanue. M3mepenne pH pacTtBopoB. AKTHUBHOCTH
MOHOB.
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43. TepmoamHamMHuKa 0OpaTHMOTO ralbBAaHUYECKOTO 3JIeMEHTa. PacdyeT KOHCTaHTHI
PaBHOBECHS JICKTPOXUMHYECKON pPeaKIMK raIbBAHHYECKOTO dJIEMEHTA.

3agaum K 3K3aMeHy

1. Paccumrars Maccy Menu, BbLAEIUBLIEHCS NpH 3JieKTposn3e pactBopa xiopuaa meau (II)
npu npomnyckaHud Toka cwiod 10 A B teuenue 30 muH. BpIXOA mo TOKYy Meau paBeH
85%.Hamnucars ypaBHEHUS peakiuii Ha KaToJe U aHOJIE.

2. Paccuutath 00BbEM BOJIOPO/A, BELACTUBIIETOCS IPH JIEKTPOIU3E PACTBOPA CEPHON KUCIIOTHI
MIPU MPONYCKAaHUU TOKa CHJION 5 A B TeueHue 1,5 yac YcClioBUs 3JIEKTpOJIM3a: TeMIepaTypa
273 K u naenenue p=101325 Ila; Beixoa mo Toky cocrasisier 90%. Hanucate ypaBHeHus
peaKkuuii Ha KaTo/€ U aHOJIE.

3. BBIUMCIUTD CTENEHb AMCCOLMAIMU BObI Ip Temmeparype 25°C, ecinu yaenbHas 3IeKTpo-
HPOBOJUMOCTh YHMCTOM Boabl 5,5 <106 Om™! - e u moaBmxnocTn wonos H u OH™ npu
0ecKOHEYHOM pa30aBIeHUU COOTBETCTBEHHO paBHbI A 1+=349.8 ulo p=198,0 (pa3mepHo-
CTH paBHbI cM 2 - MOJIb! Om™!)

4. Crenenp auccoruanuu rugpokcuga ammonuss NH4OH=0,01 paccuuTtaTh €ro KOHCTaHTy

+
AHCGOUALLYH. £ HOLBHHD (TR N gl R TR TP pmias
H

5. CkoIbKO BpeMeHHU He0OX0IUMO 3aTpaTUTh JUIS BIIEIeHUs diekTponusoM 0,75 T cepedpa u3
pactBopa AgNOs3 nipu cuie Toka 1,3 A.

6. Ilpu xakoii Temriepatype 3amep3HeT pactBop xjopuna maraust MgCl, conepskamuit 2,6 T
xynopuza maraus B 100 r Boasl. Kpuockonudeckas nocrosuuas Boasl K=1,86°

7. Crenenb auccoumamuu o 0,001 M pactsopa xsopuna kanus KClnpu 25°C cocrasiser
0,99. PaccunTarh KOHCTaHTY AMCCOIMALINH XJIOPUIA KA.
8. Bo CKOIBKO pa3 U3MEHUTCS CKOPOCTh PeakLuy MomydeHus xiaopuaa Bogopoaa HCI

Ho+ Clp=2HCI
€CJIM MOJISIPHBIC KOHIIEHTPAIIMH BOJIOPOJIa YBEJIIMUUTD B 2 pa3a u XJiopa B 3 pasa.
9. MO’HO 11 TOJTHOCTHIO BBIETUTH MeJlb U3 pacTBopa cynbdara meau CuSO4
Cu**+FeS Cu+ Fe?*
CranaapTHbIE 3HAYSHUS SJICKTPOAHBIX TOTEHIIMATIOB PaBHbI
E° Cu2+/ Cu:+0,34 BuE° Fe2+/Fe:'0,44 B
10. BerauicmuTh MaKCUMATBHYIO PA0OTY peaKIUy B TaIbBAHHYECKOM JJIEMEHTE
Cu?+Ni SCu+ Ni?*

Cu| CuSOs|| N1 SO4| N1
ecii MossipHbIe KoHIeHTparuu 3kBUBaIeHTa C (CuSO4) = Csis (N1 SO4)=1 M0JIb 9KB/1T
11. B peakuuu BTOpOro mopsijaka
A+B—II (mponyxTsr)
KoHIeHTpanusi BemecTB coctaBuT C (A) = 0,3 mons/n u C(B)= 0,2 mons/n. Kaxk
U3MEHUTBCS CKOPOCTh PEaKIMH, €CIM KOHLEHTPALMI0 BellecTBa yBeIUYuTh 10 0,2 MOJb/1, a
KoHIeHTpauuto BemecTBa C(B) yBenuuuts 10 0,6 MOIB/.

12. Beiuucnute Temneparypy kuneHus Tk u 3amep3anust T3 pactBopa, copepsxamero 138 r
mmiepuna B 816 r Boasl. Mossipaas macca raunepuna C3Hg03 paBaa 92, s0ynuockonuue-
CKas ¥ KPUOCKOIIMYECKAs TOCTOSHHBIE BOJBI COOTBETCTBEHHO paBHbI 1,86 %1 0,32°,

13. Tlepuon nmonypacnana nojgonust Po cocrapmsier 140 gueit. BoIuucaInTh KOHCTAaHTY CKOPOCTH
peaxkiuu pacnaja MmoJoHus, KOTOpas OTHOCUTCS K pEeaKIUsIM MEPBOro MOPSIKA.
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14. Tlepuon monypacmazna crpourus Sr° pasen 27,7 roga. CKolbKO NOTPeOyeTCs BPEMEHH,
9T100BI pacnanock 70% B3ATON Macchl CTpoHIUA? Peakius paaroakTUBHOTO pacmajia OTHO-
CHUTCSI K peaklUsM MEePBOro MOPsIKa.

15. KoHcTanTa CKOpOCTH XUMUYECKOU peakuuu 1-ro nmopsaka npu 293 u 393 K cOOTBETCTBEHHO
paBubl 3-102 u 4-107! ¢ ! . BoluMCINTD SHEPTUIO aKTHBAIMK STOM PEAKIIUH U IEPUOJT TTOJTY-

paciiaaa
16. PaccunTtaTth TEIJIOBOM 3(1)(1)6KT pCaKnnuu
COr+H20r: COZr +H2r

€CJIM CTaHaapTHas SHTAIbIMU 00pazoBanus AH g kJI5k/MoiIb BetecTs paBHbl CO=-
110,5; H20=-241,8; CO=-335.5.
B xakom HampaBiieHUU CMECTUTCSI PABHOBECHE PEAKIIUU TIPH IMOBBIIIICHUH JTABICHUS U
YMEHBIIIEHUH TEMITepaTypbl?
17. Paccuntarh 00bEM, 3aHuMaemMbiid 96 T kucnopoaa mpu 17 °C u naBnenuu 1.5 at™, yHuBep-
canpHas ra3oBas nmocrostaHas pasHa 0,082 i1+ atm/mons K
18. Beruucants Macey 1 M® Bozayxa npu 20 °C u gasinenuu 0.9 aT™, cuuTas CpeIHIOI MOJEKY-
JSIPHYIO Maccy BO3Jlyxa paBHOM 29 r/Moib
19. OcMmoTHueckoe naBineHue pactBopa riuoko3sl (M=312 r/mons) npu 20 °C paBHo 2.46 aTMm.
Paccunrtarh Maccy 1 MaccoBYIO J0JIO TJIFOKO3bI B pacTBOPE.
20. Paccuurars Ternosoit apdext peakunu Zn+2AgCl 5§ ZnCl; +2Ag , ecnmu DJIC Takoro
ranbBannyeckoro snementa npu 0 °C paena 1,015 B u remnepatypusiii koagduruent 3/1C
(CE/0T)p =-4.02-10*
21. Haittu aktuBHOcTH MoHOB K©  m CI' B pactBope KCI ¢ MonsipHO# KOHIICHTpanuei
0,01momn/1
22. BBIUUCIUTh MAaKCUMAJIBHYIO TIOJIE3HYIO paboTy peakuuu pu temmneparype 1227 °C
2H;+0, < 2H,0 +484 x/Ix ,
eciM KoHCTaHThl paBHOBecust Kp npu temneparypax 1227 °C ul278 °C paBHbI

6.16:10'%u% 2.63-10!! cooTBeTCTBEHHO.
23. Jlns peakiuu
CO+H20:S COzr +Hor
koHctanta paBHoBecusi 1000K paBna 1,36, a mpu temneparype 1200 K pasna 0,68.
Onpenenutb TerioBoi 3(h(exT peakiuu B JaHHOM TEMIIEPAaTYpHOM HHTEpPBaje M KOHCTaHTY
pasHoBecus nipu 1100 K.

24. BbIYMCIINTh 3HEPIUI0 aKTHBALlMM U KOHCTAHTY CKOpocTu xumuueckoil mpu t=30 °C, eciu
KOHCTaHTBl CKOpPOCTU 3TOoM peakuuu npu temmeparypax 20 °C, u 40 °C coOTBETCTBEHHO
pasubl 9,91-107 mun ' 1 43,9-10* mun .
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