degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

Mo JUCHUIJINHE: duznueckas XUMUs
10 HANIPaBJIEHHIO: [Ipuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: buodwusuka u dbuonHpopmaTka

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
JlenapTaMeHT MOJIEKYISIPHON U OUOJIOTHYeCcKoi pu3nku
Kypc: 2
KBaJIupuKAIMSL: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
3 (ocennuit) - JluddepeHnmpoBaHHbIi 3a4eT

4 (BeceHHmit) - DKk3aMeH

AynutopHbIx yacoB: 150 Bcero, B TOM 4ucie:
nexuuu: 45 gac.
ceMuHapbl: 45 vac.
nabopatopHbie 3aHsaTus: 60 yac.

Camocrositenpaas pabdora: 180 gac.
[ToaroroBka k sk3ameny: 30 yac.

Bcero gacos: 360, Bcero 3au. exn.: 8
KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4
[IporpamMmy cocraBunu:

A.B. NUanenOom, kaHa. XUM. HayK
E.E. Kynukos, kaH. OuoJj1. HayK
C.B. TpanbkoB

AJO. KykcuH, kau. Qus.-Mar. HayK
ILA. XKunses, kana. ¢pu3s.-MaT. HayK
0O.B. Ceprees

[Iporpamma obcyxaeHa Ha 3aceqaHny AenapTaMeHTa MOJICKYJIApHON 1 Ononorndeckoit ¢pusuku 04.06.2020



AHHOTANMA

JluciumuivHa 3HAaKOMUT OOyYaroIUXCs C OCHOBaMH (DM3MUYECKON XUMHM (XUMHUYECKOW TEPMOIUHAMUKHA H
KHHETUKH, KOJUIOMJAHOW XUMHHU W DJIEKTPOXHMHH) U JIaeT MPaKTHYECKYI0 MOATOTOBKY K JalbHEHIei
CaMOCTOSITEIPHON paboTe B oOmacth OWOXUMUHM, (DU3UKU JKUBBIX CHUCTEM, OMOTEXHOJIOTHUH, TEXHOJOTHH

HAHOMAaTepHaJoB, HAYK O MaTepuaiax.
1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- O3HAaKOMJICHHE OOYYalOIIMXCS C OCHOBAMH (DM3MYECKOH XUMHUH (XMMHUYECKOW TEPMOJMHAMUKHU M
KAHETUKH, KOJUIOMIHOM XHMHUU M DJICKTPOXUMHH) B cdepe HAyKOEMKHX TEXHOJOTHH W HX
MpaKTUYecKas MOJrOTOBKA K JIANbHEHIIeH caMOCTOSATENIbHOW padoTe B 001acTH OMOXMMHU, (QPUIUKU
’KHMBBIX CHCTEM, OMOTEXHOJIOTHH, TEXHOJIOT UM HAHOMATepUAIOB, HAYK O MaTrepuasax.

33]13‘[1/[ JAUCHUIIINHBI

- O3HAKOMJICHHC 06yqafonmxc5{ C MpeaMCTOM, IIPUHLOUITIAaMHU, MCTOJAMHU U MOACIIAMU (bHSH“IGCKOfI

XUMWH;

- mpuoOpeTeHne OOy4aroUIMMUCS TEOPETUUECKUX 3HAHMUH, MPAKTHUYECKUX YMEHMH M HaBBIKOB B
00JIACTH HUCCIIEAOBAHUS XUMHUECKUX U IIEKTPOXUMHUUECKHX MPOLIECCOB;

- KOHCYJIIbTUPOBAHUC,

OKa3aHuc IIOMOIIH 06y‘{aIOH_[I/IMC$I Ipu TIpPOBCACHUU HUX COOCTBEHHBIX

TCOPECTUUCCKUX U SKCIIECPUMCHTAJIbHBIX HUCCJICIOBAaHUIA.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1 Cnocoben npuMeHSTh
(dyHIaMeHTalIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnact (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.1 CriocobeH aHanmM3upoOBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00paboTKy HayYHO-TEXHUYECKOHN U (HJITH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO IIOMCKA H
MHTEJUIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl MHPOPMALUHU B
o0JyacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKUE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
Hay4YHO-HCCIICI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTHYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeIOBAaHHUI U Pa3paboToK

OIIK-5.2 OOmagaeT CHOCOOHOCTBIO K OCBOEHHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

[IK-1 CnocoGeH mi1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEIMETHOM 001acTH) U (M) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.5 Bmameer HaBbikamMu 0Oe30macHON pabOTHl ¢
COBPEMECHHBIMH  HAy4YHbIMH  [pHOOpaMH H  JPYTUM
AKCIIEPUMEHTAIIEHEIM 000pYy/I0BaHUEM

[IK-1.6 3HaeT ocHOBHBIC TpaBWiIa TOBEJCHUS U PabOTHl B
COBpPEMEHHOH Hay4HO# 1abopaTopun

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM M TEOPUSMH COBPEMEHHOM (pU3uKN

IIOHATHUAMMU,

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOU 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYUYHBIX OOBEKTOB U CHCTEM




[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU JUIS
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JACTIX

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW OOpabOTKU U
aHaJIM3a HayYHbIX JaHHBIX

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,

IIK-2 CniocobeH AHAJIM3UPOBATDH IMOJTYUYCHHBIC B |OIIPCACTIAIONIUC HU3Yy4aCMOC ABJICHUC, U MPOU3BOAUTH

X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI YUCJICHHBIE OLICHKHU 110 NOPSJKY BEIHMUUHbI
JQHHBIC 1 1CJIaTh HAYYHBIC BBIBOJIbI [1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
(3aKITIOuCHH) 000CHOBaHMS M JI0Ka3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M MX

pelleHHs] SICHO W TOYHO B TEPMHMHAX, MOHSATHBIX JUIS
mpoeCCUOHAIBHON ayTuTOpUU, B MHUCHMEHHOH M YCTHOW

dhopme

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISI COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nacTu

[MK-4 Crioco0OeH KpUTHYECKH OLIEHUBATh [IK-4.2 3HaeT HCTOYHHUKH TPOUCXOXKACHUA U yMeeT
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U MPOU3BOAUTH  OLIGHKY  IOTPEIIHOCTH  HM3MEpPeHHH |
METO/IOB JOCTOBEPHOCTH YKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOILLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.

YMETB:

- (hyHIaMEeHTaIbHBIE TIOHSTHUS, 3aKOHBI M TECOPUN (PU3UUECKON XUMUH;

- YUCJICHHBIC 3HAYEHHsI KOHCTAHT M MOPAIKOB (PU3MUECKUX BEIUYUH, YHOTPEOIIEMBIX B (PU3NUECKOM
XUMMUY;

- TPUHLUIBI pacdeTa PaBHOBECHOTO COCTaBa MHOTOKOMIIOHEHTBIX CHCTEM M MOCTPOCHHUS (Pa3oBbIX
JarpaMM;

- YCIIOBHS TEPMOAMHAMHYECKOTO paBHOBECHS, B T.4. ()a30BOr0, XMMHUYECKOTO, HJIEKTPOXUMHUYECKOTO,
Mex(azHoro;

- OCHOBHBIE  MeTOAbl  (U3MKO-XMMHUYECKOTO  aHalu3a, KaJOPUMETPUH W  H3MEPEHHA
TEPMOJIMHAMUUYECKUX CBOMCTB;

- OCHOBBI TEPMOAMHAMUKH T€TEPOrCHHBIX MNEKTPOXUMUYECKHX CUCTEM;

- TUIIBI, YCTPOICTBO U CBOMCTBA OCHOBHBIX IEKTPOIOB B IOTEHLIUOMETPUH;

- TNpPUHUUIOBI  yCTPOMCTBA  JNEKTPOXMMHUYECKMX  SYEeK I MOTEHIUOMETPHUYECKHX,
KOHJYKTOMETPHUUYECKUX U AJIEKTPOKAMIUIAPHBIX U3MEPEHUH;

- 0011KMe MPUYUHBI 00Pa30BaHMS U CTAOMIIBHOCTH JUCIIEPCHBIX CHCTEM;

- OCHOBHbIE MOJIEJIH OITMCAHUS IBOWHOTO IEKTPUUECKOTO CJI0s Ha TpaHMLe pa3zena ¢as;

- 3aKOHOMEPHOCTH aICOPOIMH Ha MeX(a3HBIX IPaHULAX, JCKTPOKAMIUISIPHBIX SBICHUH;

- OCHOBHBIE 3aKOMEPHOCTH IEKTPOKMHETUYECKUX SIBJICHU;

- OCHOBBI TEOPHH IEKTPOIUTHON KOAryJsALUY;

- 3aKOHOMEPHOCTH MUIIeII000pa3oBaHusl B pactBopax [1AB;

- 3aKOHBI JIEHCTBYIOIIMNX MacC U JEHCTBYIOIIUX TOBEPXHOCTEN;

- 3aKOHOMEPHOCTH O TOMOTE€HHOM KaTajiuse, epMEHTaTUBHON KHHETHKE, MEK(a3HOM KaTallu3e;

- OCHOBHBIE 3aKOHBI KHHETHKH 3JIEKTPOAHBIX MPOLIECCOB;

- TEOPUM aKTUBHBIX CTOJKHOBEHUHN, aKTUBUPOBAHHOI'O KOMIIJIEKCA;

- IPEACTABIICHUS O LIETTHBIX, PAIUKAIBHBIX U MOJIUMEPU3ALMOHHBIX PEAKIUAX.




- BBIJICNIATH CYILIECTBECHHBIE ()aKTOPBI NP aHANIN3E (PU3NKO-XUMHUYECKHUX IPOIECCOB;
- ZIeTIaTh BBIBOJIBI U3 CONIOCTABIICHHN PE3yJIbTaTOB TEOPHH U SKCIIEPHMEHTA;
- IPOU3BOAUTH YHCIICHHBIC OLIEHKY;
- JIeTiaTh Ka4eCTBCHHBIC BHIBOBI B PACCMATPUBACMBIX 3a/a4ax U MpooiiemMax;
- BUZIETh (PU3NYECKYIO CyTh XUMHYECKHX MPOIIECCOB U SIBICHUN B JUCIIEPCHBIX CHCTEMAX;
- (hopmynHpOBTab (HU3NIECKUE U MATEMATUICCKHUE MOJIEIIN HEKOTOPHIX XUMUYECKHX SIBIICHUIA;
- TIOJIb30BAThCSI CIIPABOYHON JIUTEPATYPOH AJIS MOUCKA HEOOXOAUMBIX (PU3MKO-XUMHUYECKHX TaHHBIX U
MOHATHI;
- IUTAHUPOBATh IIPOBEJCHUE IKCIIEPUMEHTA;
- OIICHUBATH TOTPEHIHOCTh W CTENEHb JOCTOBEPHOCTH H3MEPSIEMBIX BEIHMYMH W PE3yJbTaToB,
MOJYYEHHBIX TIPU UX 00pabOTKe;
- BBISICHUTH MICTOYHUKH ITOTPEIIHOCTEH BBIIOTHEHHBIX U3MEPEHHUH.
BIIAJICTh!

- HaBBIKAMH CaMOCTOSTEIBbHOW pabOThl B JIa0OPaTOpPUM HA COBPEMEHHOM OSKCIEPHMEHTAIHLHOM
000pyIOBaHUY;

- HaBBIKAMH OCBOCHHS OOJBIINX 00BEMOB HH(OPMAIHH;

- HaBBIKaMH TIOCTAHOBKH U aHaIIN3a (PH3UKO-XMMHUYECKHX 3a71a4;

- METOJJaMHU SKCIIEPUMEHTAILHOTO UCCIIEIOBAaHHS (PU3UKO-XHMUYECKUX CHCTEM;

- METO/IaMH COCTABIICHUS M PEILICHUS] KHHETUUECKUX YPaBHEHUH ISl XUMHYECKHUX CHCTEM;

- HaBBIKAMH OOpPa0OTKH pPE3yJbTAaTOB HKCIIEPUMEHTAa M CONOCTABICHUS HX C TEOPETHYCCKHUMU
3HAYEHHUSMH U CHIPABOYHBIMHU JAHHBIMU.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOYIIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunaper | JlaGopat. paGoOTHI pabora

Tepmoxumusi. TemneparypHas
1 3aBUCHUMOCTb TEPMOJAUHAMUYECKUX 4 4 11
(GyHKIUH.

@da3zoBble U XHUMHYECKHE PABHOBECHS.
OCHOBBI  TEpPMOIWHAMUKH PAacTBOPOB.
AxtuBHOCTE. KoJmrarmBHEIE CBOMCTBA
pactBopoB. da3oBbIE AMATPAMMBI.

PacTBOpel  37EKTPOIMTOB:  ONHUCAaHME
pPacTBOPUMOCTH W HMOHHOIO COCTaBa.
3 Kucnorno-ocHoBHbIE paBHOBECHA. 4 4 16
Bydepnsie PacTBOPBHL. Teopus
Jlebas-XroKKes.

DNEKTPOXUMHUSIL. Teopus Bopna.
DNEeKTPOIPOBOTHOCTD pacTBopoB
AIIEKTPOJIUTOB. Juddy3noHHbIi
MIOTEHIHAIL. YpaBHEHUE HepHncra.
Crpoenne OBOHHOIO  3JIEKTPUUECKOrO
cnos. YpasHenue bamiepa-donbmepa.
Juddy3noHHO-TUMUTHPOBAHHAS
KHHETHKA.




MexdasHple  SBICHHS W OCHOBBI
KOJUTOMAHOU XAMUHU. Bnusinue
ajcopormn Ha MOBEPXHOCTHOE
HaTsDKEHUE, HM30TEpMa I'u66ca.
Murnenmiobpa3oBanue B pactBopax I[TAB.
CraOWIbHOCTh  KOJUIOUJHBIX  CHUCTEM,
KOAryJssiusl. DNEeKTPOKUHETHUCKHE
SIBIICHUSL.

16

OcCHOBHEBIE IIOHATHUSA XHMHYECKON
KWHCTHUKH. (DOpMaJ'ILHaH KWHCTHKA.
HpI/I6J'II/I)KeHHI:IG MCTOABI XHMHYECKOM
KWHCTHUKH.

Karanus. T'oMoreHHEbIH KaTajaus.
DepMEeHTATUBHBIN KaTajaus.
I'eTeporeHHblil KaTanus.

Teopust akTUBHBIX coyaapeHuid. OCHOBBI
TEOpUHU HEPEXOHOIO COCTOSIHHUS.
Binsane cpenbl Ha CKOPOCTh
XUMHUYECKUX PEAKLUN.

PanuxanbHbie peaxkuuu. IenHble
peaKkIuH. ITonumepuzanoHHbIE
npoueccsl. TepMogMHaMUKa M KUHETHKA
MTOJINMEPHU3aLUH.

10

[lonyyenne u cBoiictBa 1HOGOOHBIX U
TUOQUIBHBIX  KOJUIOMIHBIX  CHUCTEM.
dakTopbl, BIMAIONINE HAa CTa0HIBHOCTD
TMO(QOOHBIX  KOJUIOWJHBIX  CHCTEM.
DnexTponuTHas Koarymauus. Kunernka
KOATyJISILIUH.

10

11

11

XUMHUYECKHE DPABHOBECHS B PaCTBOPAX
IEKTPOJIIUTOB:  KOHIYKTOMETpHs U
noreHuuomeTrpua.  Wsmepenme  pH.
TurpoBanue.

10

11

12

[ToBepxHOCTHBIE siBiIeHHs. M30TepMbl
[TOBEPXHOCTHOTO HaTsHKEHHSA u
ancopOruu.  IloBepXHOCTHO-aKTHBHBIE
BELIECCTBA. 3aKOHOMEpPHOCTH
MHIEI000pa30BaHus. Merons!
OIpeaeeHUs KpUTHUYECKON
KOHLIEHTpallui MULEJITIO0pa30BaHMUsL.

10

11

13

Kunernka xumMuuyeckux peakuuii B
pactBopax. BuusHue HMOHHOM  CHIIBI
pacTBOpa Ha CKOPOCTh XHMHUYECKHUX
peaxkuui

10

12

14

DNEKTPOXUMUS: TIPOLIECChI Ha
ANEKTpoJax. PaBHOBECHBIN 3JEKTPOIHBIN
noreHnuan. KuHeTHKa  3JIeKTPOAHBIX
MpOoIECCOB. TPex U YETHIPEXINEKTPOIHBIE
ANEKTPOXUMUYECKUE STUEUKH. DIEKTPOIbI
CpaBHECHHUSI.

10

12

15

OneKTpoKaWIIsIpHbIE SBJICHMUS.
Crpoenne ABOWHOIO  3JIEKTPHUUECKOTO
CJ10s1.

10

12

Wtoro wacos

45

45

60

180

[ToaroroBka k sK3aMeHy

30 ygac.

Oobmas TpynoEMKOCTb

360 yac., 8 3au.ex.




4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (Ocennwmii)
1. Tepmoxumus. TemriepaTypHas 3aBUCUMOCTb TEPMOJAMHAMUYECKUX (QYHKIIH.

OcHoBHBIE TOHATHS TepMoAnHaMuKku. Hauana tepmonnnHamuku. TepMonuHamMHyecKue mapaMeTpel,
GyHKIMM M TOTEHUWANBl; WHTErpajbHble U An(pepeHInaNbHble TOXKISCTBA MEXKAY HUMH.
CootHonreHus B3auMHOCTH MakcBeiia. YpaBHeHus | no60ca—I enpmronbIia.

Tepmoxumusi. I3MeHeHns: TepMOJUHAMUYECKUX (PYHKIMIA B pe3yabrare peakinuu. TeruioBoi dd ekt
peakuun. 3akoH l'ecca. CranmaprHele ycioBusi u noteHuuansl. Llukn bopna—IabGepa. DHeprus
XUMHYECKOH CBSI3H.

TemmneparypHas 3aBUCUMOCTb TepMoAMHaMHUueckux (yHkuuid. 3akonbl Kupxroda. Temnmoémkoctu
ra3oB, >KUJKOCTEH W TBEpABIX TeN, WX CBs3b C KOJIMYECTBOM CTereHed cBoOonabl. Teopema o
paBHOpAacIpeeIeHUU SHEPTUH 110 CTENEHSIM CBOOOIBI.

2. @azoBble M XUMHYeCKHMEe paBHOBecHA. OCHOBBI TEPMOJMHAMUKH PACTBOPOB. AKTUBHOCTb.
KomurarusHsle cBoiicTBa pacTBopoB. Pa3oBble AUarpamMMbl.

XUMHUYECKHI TOTEHIMAN, €ro CBs3b C morTeHImanoM I[ubbca. VYpaBuenune ['m66ca—/lrorema.
XYUMUYECKUH MOTEHIMAI HI€aTbHOTO ra3a  ACaIbHOI0 pacTBOPA.

TepMonuHaMHuYecKHe W KHHETHYECKHE YCIIOBHs paBHOBecHs. MexaHHuYe-CKOe, TEPMHUYECKOe U
XUMHYeCKoe paBHOBecue. M3menenue sHeprum [mbbOca mpu TpOTEKaHUM XUMHUYECKOW pEakIvy,
nzorepma Bant-Todda. Onpenenenue HampaBiaeHHs CaMONPOU3BOJIBHOTO TEUCHHS XHUMHYECKON
peaxiuu.

Koncranta paBHOBecuss U €€ CBA3b C TEPMOAMHAMUYECKMMH IIOTEHIMAJaMH. YpaBHEHHE
Bant-Todda miis TemneparypHoit 3aBUCIMOCTH KOHCTAHTBI PaB-HOBECH.

XWMHUYECKUI TOTEHIMAJNl, €ro CBA3b C moTeHnuamoM [ubb6ca. YpaBuenme [nb0Oca—/lrorema.
XUMHYECKUH OTEHIIMA UCAJIBHOIO I'a3a U U1eaIbHOI0 pacTBopa.

TepMonuHaMHUeCKUE M KHHETUYECKHME YCJIOBUS paBHOBeCHs. MeXaHHYECKOoe, TEepMHUYECKOE U
XUMHYecKoe paBHoBecue. M3menenue sneprum [nbbOca mpu NpoTEKaHUM XUMHUYECKOW pEakluu,
nzorepma Bant-Todda. Onpenenenne nHampapieHHss CaMONPOU3BOJILHOTO TEUCHHS XHUMHYECKON
pEeaKkIuH.

Koncranra paBHOBecHs M €€ CBSI3b C TEPMOAMHAMUYECKHMH TMOTEHIMAIAMU. YPaBHEHHE
Banr-Todda s TemneparypHOi 3aBUCUMOCTH KOHCTAHTBI PABHOBECHSI.

@da30BBIe pPaBHOBECHS OHOKOMIIOHEHTHBIX crucTeM. YpaBHeHue Kianelipo-na—Knaysuyca. ®a3oBbie
nuarpaMMel. TpoiiHas u kputnueckas Touku. [IpaBuno ¢a3z ['u66ca.

BnusiHue kpuBH3HBI IIOBEPXHOCTH Ha JIABJIEHUE HACBHIIIEHHOIO I1apa U pacTBOPUMOCTb BEILIECTB.
VYpaBuenus KenbBuna—Tomcona u ['n66ca—Dpeitnmmxa—OcTBansaa. M3orepmuueckas neperoHka
(mepexpucTaIA3aIys).

dazoBble paBHOBECHS [IByXKOMIIOHEHTHBIX cHCTeM. OO0ynuo- u Kpuockomusa. OcMOC, 3aKoH
Banr-Todda. 3akon Payns. PactBopumocTh razoB M TBepAbIX Tes. 3akoH [eHpu. DKcTpakims,
k03 puLmeHT pacnpeneneHusl.

dazoBble  JaMarpaMMbl  JBYXKOMIIOHEHTHBIX CHUCTeM C ra3oBod Qazoi. [IpaBuimo pbrvara.
KonrpysntHOoCcTh (pa3oBoro mepexona m paszueieHue KOMIOHEH-TOB. OTKIIOHEHHs OT 3akoHa Payms.
A3eoTporiHas TOYKa.

dazoBble auarpaMmbl JBYXKOMIIOHEHTHBIX CHCTEeM C TBepod (azoil. YpaBHenue Ilpénepa—Jle
[atense. DBrexkTHUECKas ToUKa. PerymsipHsie pactBopsl, Moaens Cxetuapaa—I mibaebpanna.

3. PacTBOpBI 2NEKTPOIUTOB: ONKCAHHE PACTBOPUMOCTH W MOHHOTO COCTaBa. KHCIOTHO-OCHOBHEIC
paBHOBecusi. bydepHubie pactBopsl. Teopus J{ebas-Xokkens.



Jlucconmanust ¥ XMMHYECKOE PAaBHOBECHE B pacTBOpax dJIEKTpoiauTOB. KoHcTaHTa amcconmanuw,
MOHHOE TMPOM3BEICHNE, IPOU3BEICHNE PACTBOPUMOCTH. 3aKkoH pa3BercHus: OCTBajbla U TPAHHIIBI
ero mnpumenumoctd. pH.  Bydepusie  pactBopel, OydepHas  EMkocTh.  YpaBHEHHE
I'ennepcona—laccensb6axa W TpaHHUIBl €0 NPUMEHUMOCTH. KHCIOTHO-OCHOBHOE THTPOBAHUE.
Huarpammer [Typ0o.

WneanbHble W peasibHbIe PAacTBOPHL. AKTUBHOCTH M KOI((GHIMEHT aKTHBHOCTH. 3aBUCHMOCTb
XMMHUYECKUX TTOTEHIMAJIOB HACAIBHOTO M PEANbHOrO PAacTBOpa OT MX KOHIICHTpaluH. PacTBOpEI
anekrponutoB. Teopust Jlebas—Xrokkensi. Monnas armocdepa, noHHas cuiia, 1eOaeBCKUN pajuyc.
BrusiHue MOHHOM CHITBI Ha MTOJIOKEHHE PaBHOBECHS, COIEBOM Y(PdeKT.

4. Dnexrpoxumus. Teopust BopHa. DneKTpONPOBOAHOCTh PACTBOPOB AIEKTPOIUTOB. I Py3noHHbIH
noreHnuan. YpaBHenue Hepncra. CrTpoeHue OBOWHOTO 3JIEKTPUUYECKOrO CIIOsl. YpaBHEHHE
Barnepa-®onbmepa. [nhdhy3noHHO-TUMUTHPOBAHHAS KHHETHKA.

ONeKTpOXUMHUS T€TEPOreHHbIX cucTeM. BosbTa- ¥ rajbBaHU-IIOTEHIMANIbl. Pa3HOCTh NOTEHLIMAIOB
Ha (a30BbIX TpaHHULAX. ['aTbBaHUYECKUI SIIEMEHT W 3JICKTPOJIUTHYECKas suciika. DJICKTPOIHBIN
MOTEHIMAJl U MOTEHIMAIbl OKUC-JINTEIbHO-BOCCTAHOBUTEbHBIX peakluil. 3aluch rajJbBaHUYECKON
LENH, BEIYMCIIEHUE €€ 31c. AHOA U KaroJ] B TAJIbBAHUYECKOH U DJICKTPOTUTHYECKOH sTuehKax.
TepMmognHaMuKa rajabBaHUYECKUX dneMeHTOB. YpaBHeHue Hepucra. IlpaBuno Jlorepa.
CrangapTHbIM 2eKTpoaHbId moTeHIan. CTaHmapTHBIA BOAOPOAHBIN 3nekrpon. Mertox J/C mns
orpeseneHus: Ko3QQHUIUEHTOB aKTMBHOCTH W TMPOU3BEACHHH pacTBOpUMOCTH. DjiekTtponsl 1 u Il
pona. DNeKTPo/Ibl CpaBHEHHUSI.

MemOpannbiii noteHnman. CTekIsTHHbIN 21ekTpos u pH-MeTpus. YpaBHenne Hukonbckoro.

Monens bopHa quis1 pacyeTra TEroThl THApaTaluu.

HepaBHOBecHbIE SBICHUS B PacTBOpax 3meKTponautoB. Auddys3us n murpamus MOHOB. YienbHas U
SKBUBAJIECHTHAs AMeKTponpoBoaHOCTH. [IpaBuimo Konspayma. IlpaBuno Bansaena—IIncap:keBckoro
IUISL BIMSHUS BSI3KOCTH HAa JJIEKTPONPOBOAHOCTh. JCTa(eTHBI MEXaHU3M 3JIEKTPOINPOBOTHOCTH
nonoB H+ u OH—.

Huddy3noHHbIi TOTEHIHAT: MEXaHU3M €r0 BOZHUKHOBEHHUS M METOIbl MUHHMHU3ALIUK €T0 BKJIaja B
A3MEPUTENIBHBIX cXeMax. YpaBHeHue ['ennepcona—Ilianka.

5. Mexda3Hble SBICHHS ¥ OCHOBBI KOJUIOMJHOW XUMHHU. BnmsHue ancopOnuu Ha MOBEPXHOCTHOE
HaTsDKeHue, n3otepma ['nb6ca. Munennodpazosanue B pactBopax [IAB. CTabUIBHOCT KOJJIOUAHBIX
CHCTEM, KOAryJsiiusi. DIEeKTPOKUHETHUCKUE SBICHHS.

TepMonrHamMHKa TOBEPXHOCTHBIX sBIeHMHA. DuU3nueckas W XuMmMuueckas ancopoumu. M3orepmsr
ancop6oumu ['enpu, Jlenrmiopa, bpynayspa—Ommera—Tensepa. YcnoBust UX IPUMEHUMOCTH.
IToBepxHOCTHOE HaTsDKeHHE. [I0BEpXHOCTHO aKTHMBHbIE M MHAKTHBHBIE BemecTBa. Kimaccudukanms
[TAB u npunuunst ux neiicrsus. [Ipasuno diokno—Tpaybe. Bnusinue agcopOuun Ha MOBEpXHOCTHOE
HaTSDKEHHWE, YpaBHEHHME u30TepMbl [1nOOca. 3aBHCHMOCTh TOBEPXHOCTHOTO HATSDKEHHS OT
koHueHTpauun [1AB (ypasaenue lInmkoBckoro).

CMauuBaeMOCTh M €€ 3aBUCHUMOCTb OT CBOMCTB JKHAKOCTH, THIIa U CTPYKTYpPhl HOBEPXHOCTH.
BnusiHue Ha NOBEpPXHOCTHOE HATSDKEHUE JJIMHBI W IOJMSPHOCTH MOJIEKYJ PacTBOPUTES.
I'uppodobuocTs 1 THAPOPUILHOCTD, aMpuduIb-HOCTh U aMpudodHOCTs (OMHHPOOHOCTE). PaboTa
KOT€3UH U aJre3uu, UX CBs3b C [IOBEPXHOCTHBIM HarTshkeHueM. IIpaBmiio AntoHoBa. KpaeBoit yrou,
ypaBHenue Ounra—/lonpe.

[loBepxHocTHast aKTUBHOCTH. [IOBEpPXHOCTHO-aKTUBHBIE M IMOBEPXHOCTHO-MHAKTUBHBIC BEIICCTBA.
[pasuno Hdroxno—Tpaybe u ero GU3NIeCcKuid CMBICI.

JInodunbHbIE AUCTIEPCHBIE CUCTEMBI. YCIIOBUS UX 00pa3oBaHMs NP AUCHEPIUPOBAHUU Makpodas u
TEPMOANHAMUYECKAsl YCTOHYMBOCTb.

Murnennsl I[IAB 1 ux cTpykTypa B BOAHBIX pacTBOpax M HEMOJSPHBIX PACTBOPHUTENSAX. bucmnoiinsie
CTPYKTYpPbI: MeMOpaHBbI U 1eHbl. CBsI3b MOJICKYJISIPHOTO CTpOeHHs opraHndecknx [TAB u ux cBoicTB.
Kpurnueckas KOHIEHTpaus MHLEII000pa3oBaHust U MeToAbl e€ onpenencHus. Bimsaue nHa KKM
TEMIIepaTypbl, HIOHHOW CWJIBI, CTPYKTYpBl M pa3Mepa YIIIEBOAOPOJHOTO paaukana. TemrmeparypHbIid
npenen Munemnioodpasosanus, Touka Kpadgra u touka nomytHeHus. ConmoOnnm3anus B pacTBOpax
muneiooopasyrommx [TAB I'mapoduns-no-nunoduiasHbil OanaHc.



CrtpoeHne JBOHHOTO JJIGKTPUYECKOTO CJOS Y TMOBEPXHOCTH YAaCTHIBI JTHO(GOOHOTO  30JI.
DIIEKTPOKMHETHYECKUI (-TIOTEHIMAJ, €ro ONpelelieHHe, THIMYHBIC 3HAYEHHs ISl yCTOHYMBBIX
30JIel ¥ 3aBUCUMOCTh OT KOHIIEHTPAIMH DJICKTPOJIUTA. DINEKTPOKMHETUIECKHE SIBIICHUS. YpaBHEHUE
I'enmbmronbiia—CMOITYXOBCKOTO IS CKOPOCTH DIIEKTPOPOPETHIECKOTO TepeHoca. Jnekrpodopes.
Onekrpodopernieckas MOJBMKHOCTb. | enb-ammekrpodopes.

[Mpoumeccyl mepeHoca B MOPHCTBIX MeMOpaHaX. OIEKTPOOCMOC, CKOPOCTb TEUEHHs NpHU
anekrpoocmoce. Jluanm3. MoHocenekTHBHBbIE MeMOpaHBI: KaTHO-HUTHBIE ¥ aHUOHHTHBIC.
JloHHAHOBCKOE PaBHOBECHE.

Cemecrtp: 4 (Becennuit)

6. OCHOBHBIC TIOHATHSA XUMHUYECKOW KuHEeTHKH. DopmanbHas KuHeTHKa. [IpuOmnKeHHBIE METOIBI
XUMHUYECKON KMHETHKH.

[psimass u obOparHas 3ajayn XUMHUYeCKold KHHETHKU. OCHOBHBIC TIOHSATHUS W 33734 (popManbHOI
kuHeTnku. Kimaccudukanms peakmuid.

3akoH aeiicTByromnux macc. Korncranra ckopoctu. YacTHbIe 1 0OITUI OPSAIKY PEaKIuy U UX CBSI3b C
MOJIEKYIIIPHOCTBIO peakinHu. Bpemsi momynpeBpalieHus] U XapaKTepPUCTUYECKOEe BpeMs, BpeMsd
penakcaruu. TemmeparypHoe mpaBwino Bant-Topda u ypaBHenue Appenmyca. VcrtuHHas wu
3¢ deKTUBHASI SHEPTHSI AKTUBAIHH.

Oco0eHHOCTH KHHETUYECKOTO OMMCaHNs OHOCTOPOHHHUX U OOPAaTUMBIX PEaKLHil.

Jlumutupytomas cragus. Metox bomenmreiitna. KBasucranpoHapHOoe U KBa3MpPaBHOBECHOE
MPUOIIMKEHUSI.

7. Karanu3. I'omorenssii katann3. @epMeHTAaTUBHBIN KaTanu3s. [ eTeporeHHbIi KaTanus.

Jlumutupyromas cragus. Meton bonmenmreiiHa. KBasucranpoHapHO€ W KBa3MpPaBHOBECHOE
MPHOITNKECHUSI.

I'omorennslii karanu3 U (epmeHTarnBHas KuHeTHKa. KuHetnueckas cxema Muxasnuca—MeHTEH.
Copsmiisioniie  KOOpAMHATHI, WX IpeuMyllecTBa W HeJocTarku. Brausuue sddextopos:
WHTUOMPOBAHKE U aKTUBALMs. ABTOKATAIU3.

l'eteporennsie peaxiuu. Mexanausmbl Jlenrmiopa—XunmensByna u  UWnes—Punena. 3akon
JeHCTBYIOIUX MOBEPXHOCTEN. I'eTeporeHHbIi (Mexda3Hblii) katanus. 30TepmMbl accolMaTUBHON U
JICCOIMATUBHON, KOHKYPEHTHOM W HEKOHKYPEHTHOW a/IcCOPOITHH.

8. Teopus axtuBHBIX coyznapeHuil. OCHOBBI TEOPUU IEPEXOJHOr0 cOCTOsHMS. BiusiHue cpensl Ha
CKOpPOCTb XUMHUYECKHX PEaKIIH.

Teopun aOCOMIOTHBIX CKOPOCTEH peakiuii.

Kunernka peakuuii B ra3oBoil Qaze. Teopus aKTUBHBIX CTOJNKHOBeHH. DakTop coymapeHHid U
cTepuueckuil Gaxrop. Beruncienne nmpeadKCnoHeHT MOHO-, OU- U TPUMOJIEKYJISIPHBIX TOMOTEHHBIX
peakumii 1 peakiuii Ha moBepxHoctu. Cxema JInHaemaHa.

Kunernka peakunii B xuakoctsx. Teopust knetku u auddy3noHHass KuHETHKa OBICTPBIX peaKLUuid.
YpaBHeHUE Jebas—CmomnyxoBckoro—JlanxeBeHa. Kuneruka KOHJCHCALlUU: CTaJIUH
3apozpliieo0pa3oBaHus U KoajeceHunu. 3akoH Jlupmuna—Cnészona.

Teopust mepexoqHOro COCTOSIHUS (AKTUBHPOBAaHHOrO KoMmiuiekca) DipuHra—llonsnu. [loBepxHOCTH
[IOTEHUUAIbHON SHEPTrUU. [IoHATHE O CTATUCTUYECKOM ONMCAHUU CKOPOCTH XUMHUUYECKON PEAKIIUU.
Bnusnue cpenpl Ha CKOpPOCTh XUMHUYECKUX peakiuid. CoseBble 3PeKThl B OBICTPBIX U MEAJICHHBIX
peakuusix. ®opmyna Jedas—CMOIyX0BCKOTO.

Brruncnenue snepruu akruBauuu. Teopus Mapkyca [uisl peakiuil mepeHoca 3JIeKTpOHa B PacTBOPax.
Cootnomenns bpéucrena u Ceménora—Ilonsau.

9. Papukaneubie peakiuu. Llennsie peaknuu. [lomumepuzanuonnsie mporecchl. TepMoanHaMuKa u
KMHETHKA MMOJIMMEPHU3ALINN.



PanukanbHbie peaknuu, ux Kinaccudukaiys. HepasBeTBieHHbIC IEMTHBIC PEAKIIH.

[Monmumepu3aMoHHBIE MPOLECCHl: paJUKalbHAs M MOHHAs MoJMMepu3aluuu. [omononumepusanus,
CONONMMEpHU3alMsid ¥ TOJUKOHJCHCAIM. TepMoAMHAMMKAa ¥ KHHETHKA MOJIMMEPU3AIMOHHBIX
npoueccoB. MonekyisipHo-MaccoBsie paciipenenenus (MMP) Lynsua u ®nopwu.

10. Tlomy4enue u cBoWcTBa TMOPOOHBIX M THODMIBHBIX KOJUIOUIHBIX ccTeM. DaKTOPBI, BIUSIONINE
Ha CTaOWIBHOCTh JHO(POOHBIX KOJJIOWIHBIX CHCTEM. OIJEKTponuTHas koarymsiuus. KuHernka
KOAryJIsLuu.

JInooOHbIE JUCTIEepCHBIE CHUCTEMBI W METOABI WX TOJYYCHHUS: TENTU3alusl W KOHJICHCAIIUS.
ArperaTuBHasT W CEAUMEHTAIMIOHHAS YCTOWYMBOCTH JIMOGOOHBIX KOJJIOWIOB, (aKTOPhl HX
cTabWIIM3aIuy U CaMONIPOM3BOJILHBIE TIPOIIECCHI, IPUBOAALINE K UX pazpymieHuto. Dddekr Tunnans.
Onanecueniys. PackiuHuBaroiiee gaBjicHHE.

OCHOBBI TEOpHH KOArymsiuu 3osied  anekrponuramu (teopust JJIDPO). CrpoeHne MUIEIIIBI
mnooOHBIX 307eil. MexaHU3MBl KOHLEHTPAMOHHOW W HEUTpaJM3allMOHHOM  KOaryJsiuu,
3aBHCHUMOCTH OT 3apsiaa noHoB. [Ipasuio [lynene—I"apau s koarynupyroiei cnocoOHOCTH HOHOB.
[lepe3apsiaka KOMJIOMIOHBIX YACTHI[ IO JCHCTBHEM 3JIEKTPOIMTOB. 30HBI YCTOWYHBOCTH U
KOAryJIsIlUU 30JIel TI0 KOHIIEHTpaluu snekTponuta. [Ipasuna epsruna—Jlanmay, Jiinepca—Kopaoa,
Qasinca—Ilanera—I'ana. Psanpr [odmeiictepa 1 ux cBs3b ¢ koarymsauued u nentuszauueidl. Kunernka
KoaryJsiLuy, ypaBHeHue CMOJIyXOBCKOTO.

11. Xumuyeckue paBHOBECUS B PacTBOpax 3JIEKTPOJIUTOB: KOHIYKTOMETPHUsS U IIOTEHLUOMETPUS.
Nsmepenune pH. Turposanue.

Jucconpanus 1 XMMHYECKOE PABHOBECHE B pacTBOpax 3eKTponuToB. KoHcTaHTa mucconmanumy,
HOHHOE IIPOU3BEACHUE, [IPOU3BEIACHUE PACTBOPUMOCTH. 3akoH pa3BelneHuss OCTBajibla U IPaHULbL
ero mnpumenumoctd. pH.  Bydepusie  pactBopel, OydepHas  EMKocTh.  YpaBHEHHE
I'ennepcona—I"accenp6axa M rpaHUIBI €70 TPUMEHUMOCTH. KHCIIOTHO-OCHOBHOE TUTPOBAHUE.
MemOpannsbiii oteHnman. CTekIsTHHbIN 21ekTpos u pH-MeTpus. YpaBHenne Hukonbckoro.

Juddy3noHHBIH TOTEHIMAT: MEXaHU3M €r0 BOZHUKHOBEHHUSI ¥ METOJIbl MUHHMHU3AIIMU €r0 BKJIaja B
HU3MEPUTENBHBIX CXEMAX.

12. TloBepxHOCTHBIE sBIECHUS. M30TepMbl IOBEPXHOCTHOTO HATSDKEHUS W aacopOIuu.
[loBepXHOCTHO-aKTHBHbIE  BELIECTBA.  3aKOHOMEPHOCTHM  MHLENIO00pa3zoBaHus.  MeToabl
OIIPEAETICHUS KPUTUYECKONW KOHIIEHTPAIIMH MHULIEIIII00pa30BaHHUs.

IloBepxHOCTHasE aKTUBHOCTb. [IOBEPXHOCTHO-aKTUBHBIE M IIOBEPXHOCTHO-MHAKTUBHBIE BEILECTBA.
[IpaBuno Hdroxno—Tpaybe u ero $U3nUeCcKHii CMBICI.

JInodunbHbIe qUCTIEpCHBIE CUCTEMBL. YCIOBHUSI UX 00pa3oBaHuUs MPH JUCIIEPTUPOBAaHUM Makpodas u
TEPMOJIMHAMUYECKAs] YCTOMYHUBOCTb.

Munennsl [TAB 1 ux cTpyKkTypa B BOIHBIX pacTBOpax M HEMOJIIPHBIX pacTBOpUTENAX. bucnoiineie
CTPYKTYpbI: MeMOpaHsbl U 1eHbl. CBsI3b MOJICKYIISIPHOTO CTpoeHMs oprannyeckux IIAB u ux cBoiicTs.
Kputnueckas koHUEHTpalyss MULEII000pa30oBaHusl U MeTolbl eé onpeneneHus. Biusaue na KKM
TEMIIEpaTypbl, HOHHON CHJIbI, CTPYKTYPbl U pa3Mepa yIIEBOJOPOAHOIO pajgukaia. TeMieparypHbIi
npenen MuneiiooOpasoBanus, Touka Kpadra u Touka nomytHeHus. ConroOnnmsanus B pacTBOpax
muneiooopazyronmx [TAB T'uapodmibHo-1HmOGMIEHEIH OanaHc.

13. KuneTtrnka XMMHYECKUX PEaKIUil B pacTBOpax. BiusHue MOHHOM CHIIBI pacTBOpa Ha CKOPOCTh
XUMHYECKUX PEaKIUi

Teopust mepexoqHOro COCTOSIHUS (AKTUBHPOBAaHHOrO KoMmiuiekca) DipuHra—llonsnu. [loBepxHOCTH
[IOTEHUUAIbHOM SHEPTrUU. [IoHATHE O CTATUCTUYECKOM ONKMCAHUU CKOPOCTH XUMHUUYECKON PEAKIIUU.

Bnusnue cpenpl Ha CKOpPOCTh XMMHUYecKHUX peakiuid. Conesble 3(pdexTsl B KMHETHKE XMMUYECKUX
peakumii. @opmyna bpeHncrena-breppyma.

®opmyna [leb6as—CMOIyXOBCKOTO.

CHeKTpOMEeTpHYECKHE  METOIbl ~ M3yYeHHs  KUHETUKM  XHUMHYECKHX  peakuuil.  3akoH
Byrepa-JlamGepra-bepa. Ontrueckas mnotHocTh. KoahdUIMEHTH TOTTIONICHNS U SKCTUHKITHH.

Oco0eHHOCTH KHHETUYECKOTO ONMCaHNs OHOCTOPOHHHUX U OOPAaTUMBIX PEaKLUil.



14. DnexkTpOoXUMHUS: MPOILECCH Ha ANIEKTPo/ax. PaBHOBECHBIN 3MEKTPOAHBIN MOTeHNHAN. KuHeTnka
ANEKTPOHBIX MPOIECCOB. Tpex M YEeTHIPEXAIEKTPOTHBIE AIEKTPOXUMUUYECKUE STUEHKU. DIEKTPOIBI
CpaBHECHHUSI.

[Monsipu3yeMble M HENONSAPU3YeMbIe JJIEKTPOABI, HMX HJACAIbHAs M pealibHas BOJIBT-aMIIEpHAas
XapaKkTepucTuka u npuMeHenne. Meronsl usydenust J19C (aacopOIMOHHBIHA, 3TeKTPOKANUILIISPHBIH,
M0 M3MEPEHHUI0 EMKOCTH H TIP.).

Kunernka snexTpomHblx mnporeccoB. Tok oOmeHa. YpasHenwst Tadens u bartmepa—®Donbmepa.
[Ipocreiimas 3KkBUBaNeHTHAs! IEKTPUUECKasd cxeMa 3JekTpoaa Dpuuiepa—Pananca. Bonbr-amnepnas
Xapakrepuctuka  Iu(Qy3HOHHO-TMMUTHPOBAHHOTO  TOKa  pa3psga  HMoHOB.  [IpenenbHbIid
T PYy3UOHHBIN TOK U METONIBI CHIKEHUS 1M (Y3HOHHBIX OTPaHUYCHHH.

TpéxanexrponHas cxema. TpeOoBaHUS K IEKTPOAAM B CXEME JIJIsl U3MEPEHUS: AIEKTPOKAIMIUIAPHON
KpHUBOM, EMKOCTM M BOJBT-aMIIEPHOM XapaKTEPUCTUKH IEKTpoja. Meronpl H3MEpEeHUs
UIEKTPONPOBOJHOCTH  PAcTBOPOB HA IOCTOSHHOM U TEPEMEHHOM TOKE B [JBYX- U
YeTBIPEXNEKTPOAHBIX sueiikax. MX mpeumymiecTBa, HEJOCTaTKM M OONAaCTH IPUMEHEHHMS.
TepMokomneHcanus.

15. DnexTpokanuuiapHbIe siBieHUs. CTpoeHUE TBOMHOTO JIEKTPUUECKOTO CIIOS.

JIBOMHOM 3JIEKTPUYECKUN CIIOM U €ro CTpyKTypa. PaznuuyHbple MEXaHHW3MBbl €r0 BO3HUKHOBEHUS Ha
¢$a30BbIX TrpaHUNax. MojaenbHbIe MMOAXOAbl K ONHCAHHWIO JBOMHOIO 3JIEKTPHUYECKOTO  CIIOA:
I'enemronsua—Ileppena, I'yn—Hanmena, [lItepHa. ['pannunsl ux npumMeHuMocTd. YpaBHeHue [pama.
Ancopbrus.  Crnenududeckas u  Hecrenududeckas ajgcopOims. HMoHooOMeHHas ajcopOmnusi.
VYpaBuenue ['u66ca.

Onexrpoxanwiuisipaele sBieHus. Auddepenunansaas EMKOCTb ABOWHOIO IEKTPHUUECKOTO CJI0s U €€
n3mepenue. [loreHuman HyneBoro 3apsiia, (hakTOphl, BIUSIOIIME HA €r0 BEJIMYMHY U METOABI €ro
ompeneneHusi. YpaBHeHue Jlunnmana. BrusHne agcopOuuM  OpraHMYecKHX BEIIECTB H
cienuduyeckol ancopOIMM HMOHOB HAa EKTPOKAMWUIAPHYIO KpHBYIO. JIMOTpOmHBIE psijibl
Togwmeiicrepa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)



yueOHast ayTUTOpHsl, OCHAIICHHAS! MYJIbTHUMEANAIPOCKTOPOM U HKPAHOM.

VYueOHbIe 1a00paTOPHH, OCHAIIICHHBIE KOMITBIOTEPHOW TEXHUKOHM ¢ TIOAKIIOYCHUEM K ceTH «IHTepHeT»,
CPEACTBaMHU U3MEPEHHI U BCIIOMOTaTeIbHBIM 000pYIOBaHHEM:

Amnanmutnyeckue Becsl Ohaus Pioneer.

YcraHoBKa JUIsl OTIpe/ieIeHHs] TOBEPXHOCTHOTO HATSHKCHUS IO MeTOy BuiibreabmMu Ha OCHOBE
a"Hanutudeckux BecoB Ohaus Pioneer.

Kanopumerp Dxcnepr-001.

JuddepeHnmanbHbIi CKAHUPYIONIHNA KaTOPUMETP.

CriekTpoMeTphl AMHAMUYECKOTo paccessHus ceeta Photocorr - 1 wT., Photocorr Compact Z - 1 mrt.
Crexrpodoromerpsl Shimadzu UV-1800 (4 mit.) m Hach Lange DR 5000 (2 mt.).

Bonsusie naboparopusie Tepmocrtarsl LOIP LT200.

pH—metp pH-150M.

pH-metps! (nonomep) Dxenept-001 ¢ KoMOMHUPOBaHHBIM A1ekTpoaom "3 B 1"
(M3MepUTENbHBIN+CPaBHEHUAHTEPMOJATYHK) - 3 IIIT.

Crexmnstaabie pH-anexrpoast 9CJI-73-07C.

Ag/AgCl snexrponst cpaBaenus ICp-10101.

Kongykromerpsr Dxcniepr-002 - 4 .

KonnykroMerprueckre naTuuky HATMBHOTO U orpyxHoro tuna Y III-T1C naboparopHsble.
Kongykromerpuueckue siaeiiku ¢ miIockumu Pt anexTponamu.

Tutparop Gumepa Ixcnepr-007 M.

OHOKaHAIBHBIE HOTEHIIUOCTAThI-TaibBaHOCTaThl Elins P-30J — 2 mt., Elins nano — 2 mit.
Nmnenancmerp-norenimocrar-ranbeanoctar Elins P-5x. — 1 mT.

Agstomarnyeckue nozaropsl Jlennumner ot 100 1o 1000 Mk - 6 1w,

Apromarudeckue go3aropsl Jleanuner ot 10 1o 100 Mk - 6 mT.

AstoMarnyeckue no3zaropsl Jlennuner ot 1 go 10 Mk - 1 .

ArtomHO-cnnoBoit Mukpockonmn NT-MDT Solver Next ¢ mpuctaBkoii Jist K3MEPEHHHA B KHUIKOCTAX
Juctunnsatop, mKad CymmibHbINR

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Xumuueckasi KWHETHKA: 3a]ja4H, TpUMepsbl, 3aianusi| Teker] : yuel. mocodue st By3os / A. I1.
[Typmans, B. H. Ilpoctos, 0. H. Ko3znos ; M-Bo o6pa3oBanus u Hayku Poc. @enepanuu, Mock.
¢u3.-TexH. uH-T (TocC. YH-T .— 2-€ U3[., uchp. u gorn. — M. : MOTH, 2009 .— 195 c.
2. A, b, B. xumndeckoii kunetuku [Tekcr] : yue6. mocobue s By3oB / A. I1. [Typmans .— M. :
Axanemknura, 2004 — 277 c.
3. OcHoBsl pusnueckoit xumun [Teker] : B 2 9. Y. 1 : Teopus / B. B. Epemusn [u 1p.] - MBMUHOM.
JIa0. 3manmii,2017
4. OcHoBbl puznueckort xumuu [Teker] : B 2 4. Y. 2 : 3agaun / B. B. Epemun [u ap.] -
MBUWHOM.JIa6opatopus 3nanuii,2017
5. Komnonmnas xumus [Teker] / E. . lUlykun, A. B. Ilepuos, E. A. Amenuna ; Mock. roc. yH-T uM. M.
B. Jlomonocosa - M.FOpaiiT,2016
6. Onexrpoxumus [Texcr] / B. b. lamackun, O. A. Ietputid, I. A. Hupnuna - CI16.J1anp,2015

JlononHuTenbHAs TUTEpaTypa
1. ®uzukoxumus mosepxHocty [Teker] : [yueOnuk-monorpadus] / B. W. Pongyrun .— JlonronpynHseiii
: MaTennekr, 2008 .— 568 c.
2. Xumuueckasi TepMOJMHAMUKA : 3a/1auu, MpUMepsl, 3aaanus [ Teker] : yueb. mocobue amns By30B / U.
B. 3axapos [u np.] ; M-Bo oOpa3oBanus u Hayku Poc. dexepaunn, Mock. ¢pus.-TexH. HH-T (TOC. YH-T)
.— 3-e m3a., ucnp. u gon. — M. : MOTHU, 2007 .— 128 c.
3. Kypc xumunueckoit kunetuku [ Teker] : yueOHuK u1st By30B / H. M. Omanyans, 1. I. Kaoppe .— M. :
Bricmas mxoma, 1984 — 464 c.
4. OU3NKO-XUMHYECKHE OCHOBBI AEKTPOXUMUH [ TekcT] : yueOHUK [T XUM. U XUMHKO-TEXHOJI. CIEII.
yH-ToB / }O. {. Jlykomckuii, FO. [I. 'amOypr .— Jlonronpynnsiii : Matemnekt, 2008 .— 424 c.



PexomennoBaHHas nureparypa Ui CaMOCTOATENBHOIO N3yUEHUS:

1. MenBun-Xbt03 J. A. Ousnueckas xumus: B 2 KH. M.: 31-Bo HHOCTpaHHOM JuTepaTypsl, 1962.
2. Anrponos JI. I. Teopernueckas snexkrpoxumus. M.: Beiciias mkona, 1984.

3. lpuroxun U., Jledeit P. Xumuueckas repmoaunamuka. M.: BUHOM. JIa6. 3nanwuii, 2009.

4. Yopkennopd U., Haiimantceeapaiit X. CoBpeMeHHBII KaTanu3 U XUMUYECKasi KHHETUKa. M.:
Hurtemnext, 2013.

5. Hanmanse @., Onbepru P. uznueckas xumus — Mocksa : M3n-Bo Mup, 1978. — 648 c.

6. Mymkambapos H.H. ®usndeckas v koyutonjHast XUMHS: YI€OHHK [T METUITUHCKUX BY30B (C
3a-gadaMu U pemeHusimu). M.: ®JIMHTA, 2015. 455 c.

7. U3paenamunn. Jx. MexxMoneKynsipHbIe U TOBepXHOCTHBIE cuiibl / [Tep. ¢ anrmn. .M. OxarnkuH,
K.b. 3enpnoBuy; Hayu. pea. M.B. SAmunckuii. M.: Hayunsiii mup, 2011. 456 c.

8. Pycanos A. . Munemioo0pazoBanue B pacTBOpax MOBEPXHOCTHO-aKTUBHBIX BEIIECTB.
Canxkr-IlerepOypr, Jlans, 2019

7. llepedyeHn pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI5l OCBOEHHST TUCHMIIJIMHBI (MOTYJIs)

http://www.chem.msu.ru/cgi-bin/tkv.pl

chemequ.ru/

https://webbook.nist.gov/chemistry/
http://ocw.mit.edu/courses/chemistry/5-60-thermodynamics-kinetics-spring-2008/video-lectures/
http://puccini.che.pitt.edu/~karlj/Classes/CHE2101/
http://www.uni-kiel.de/phc/temps/vorlesung/PC-3.pdf

AN

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

ITpu moaroToBKE M YTEHUH JIEKIIUH MOXKET MOTPeOOBaThCS CIIeAyIOIIee IPOrpaMMHOE 00ecIeueHHE:
MS Word, MS Power Point, MS Visio, MathCad. [Ipu camocTosTeIbHOM N3yueHHH y4eOHOTO
Marepuala HeoOXoMO HallM4Ke YCTaHOBJICHHBIX: Acrobat Reader, DJVU Reader.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmuid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTC U3YUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMCHATD IMOJYYCHHBIC 3HAHUSA IJIA PCIICHUA pa3IMYHbIX 3a/a4d.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— MIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro MarepHuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSITENBHOTO U3yUEHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATHUSX;
— MOJITOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHHUss MaTepUaIoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTLIAHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOTO MaTrepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUU W3YYCHHUsS OTJAEIbHBIX TEM, BOMPOCOB, CIEAYyeT OOpamiarthCsi 3a KOHCYJABTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
JlenapTaMeHT MOJIEKYISIPHON 1 OUOJIOTHYecKoi Ppu3uku
Kypc: 2
KBaJU(PUKAHA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
3 (ocennuit) - JluddepeHupoBaHHbIi 3a4eT

4 (BeceHHmit) - DK3aMeH
PaspaGorunkm:

A.B. Manenbom, KaHa. XUM. HayK
E.E. KynukoB, kaHj. OHOJI. HayK
C.B. TpanbkoB

A 1O. KykcuH, kaH1. ¢pu3.-MaT. HayK
IT.A. XKunses, kana. ¢pu3s.-MaT. HayK
0O.B. Ceprees



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuaTb IIyTH €€ PEeLCHUs

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00paboTKy HayYHO-TEXHUYECKOHN U (HJITH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIIK-4.1 Bmageer weromamMu Hay4HOTO IIOWCKa U
WHTEIUIEKTYyallbHOTO aHaln3a WHGOpPMAIUK TIPH PEIICHUH
3a/1a4 Mpo(eCCUOHATBHOM JIEATENHHOCTH

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
HayYHO-HCCIIEI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeIOBAaHHUI M pa3paboToK

OIIK-5.2 OOmagaeT CHOCOOHOCTBIO K OCBOECHHUIO HOBBIX
3HAHWH Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

[IK-1 CnocoGeH mi1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

I[IK-1.5 Bmameer HaBbikamMu 0Oe30macHON pabOTHl ¢
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYyTUM
AKCIIEPUMEHTAIIEHEIM 000pYy/I0BaHUEM

[IK-1.6 3HaeT ocHOBHBIC TpaBWiIa TOBEJACHUS U pabOTHl B
COBpPEMEHHOH Hay4HO# 1abopaTopun

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM M TEOPUSIMH COBPEMEHHOMN (pHU3HKH

IIOHATHUAMMU,

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOU 3aJlaud U
MOJIEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUN B
COOTBETCTBYIOIUX HAYYHBIX 001aCTAX

[1K-2 CriocobeH aHanu3upoBaTh MOTyYCHHBIC B
XO0JIe HayYHO-HCCIIE0BATENLCKON paOOThI
JIAHHBIC U 1€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOUCHMS )

[MK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKH U
aHaJIM3a Hay4YHbIX JTaHHBIX

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  IapaMeTpHl,
OIIpEeNeNIAIOIIUE HU3yyaeMoe SBJIEHHE, W IPOU3BOIUTH
YHCJIEHHBIE OLIEHKH IO MOPSIAKY BEIUYHNHBI

[MK-2.3 CrniocobeH npencTaBisTh HayuyHbIC YTBEPKICHUS, UX
00OCHOBaHHSI M J0Ka3aTelIbCTBa, HAYYHBIE MPOOJIEMBI U HX
pemieHnss SCHO W TOYHO B TEPMHUHAX, IOHATHBIX JUIs
npoeCCHOHAIBHON ayTUTOPUM, B NHUCBMEHHOHM M YCTHOU

dopme

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.1 3naer ynciieHHbIe MOPSIIKH BEITUYHH, XapaKTEPHBIX
JUI COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.2 3HaeT UCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTH  OLIEHKY  IOTPEIIHOCTH  MU3MEPEHHH U
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJesIei

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIBbTATC NU3YUYCHUA JUCIIUITIIMHBL «Du3ndecKas XUMUS O6y"IaIOH_II/II\/’IC$I JOJIKCH:




3HATb:

- (hyHaMEHTaIbHBIE TIOHSTHUS, 3aKOHBI M TEOPUN (PU3UUECKON XUMUH;

- YUCJICHHBIC 3HAYEHHsI KOHCTAHT M MOPAIKOB (PU3MUECKUX BEITUYUH, YHOTPEOIIEMBIX B (PU3NUECKOM
XUMMUY;

- TPUHLUIBI pacyeTa PaBHOBECHOTO COCTaBa MHOTOKOMIIOHEHTBIX CHCTEM M MOCTPOCHHUS (Pa3oBbIX
JarpaMM;

- YCIIOBHS TEPMOAMHAMHYECKOTO paBHOBECHs, B T.4. ()a30BOr0, XMMHUYECKOTO, HJIEKTPOXUMHUYECKOTO,
Mex(azHoro;

- OCHOBHBIE  MeTOABl  (U3MKO-XMMHUYECKOTO  aHalu3a, KaJOPUMETPUH W  H3MEPEHHA
TEPMOJIMHAMHUYECKUX CBOMCTB;

- OCHOBBI TEPMOANHAMUKH T€TEPOrCHHBIX ANEKTPOXUMUYECKHX CUCTEM;

- TUIIBI, YCTPOICTBO U CBOMCTBA OCHOBHBIX IEKTPOIOB B IOTEHLIUOMETPUH;

- TNpPUHIUUIOBI  yCTPOMCTBA  JNEKTPOXMMHUYECKMX  SYEeK I MOTEHIUOMETPHUYECKHX,
KOHJYKTOMETPHUUYECKUX U AIEKTPOKAIMIUIAPHBIX U3MEPEHUH;

- 0011KMe MPUYUHBI 00Pa30BaHMS U CTAOMIIBHOCTH JUCIIEPCHBIX CHCTEM;

- OCHOBHbIE MOJIEJIH OITMCAHUS IBOWHOTO IEKTPUUECKOTO CJI0s Ha TpaHMLe pa3zena ¢as;

- 3aKOHOMEPHOCTH aICOPOIMH Ha MeX(a3HBIX IPaHULAX, JCKTPOKANMIUISIPHBIX SBICHUH;

- OCHOBHbIE 3aKOMEPHOCTH IEKTPOKMHETUUECKUX SIBJICHUI;

- OCHOBBI TEOPHH IEKTPOIUTHON KOAryJsALUY;

- 3aKOHOMEPHOCTH MUIIeII000pa3oBaHusl B pactBopax [1AB;

- 3aKOHBI JIEHCTBYIOIIMNX MacC U JEHCTBYIOIIUX TOBEPXHOCTEN;

- 3aKOHOMEPHOCTH O TOMOTE€HHOM KaTajiuse, epMEHTaTUBHON KHHETHKE, MEK(a3HOM KaTallu3e;

- OCHOBHBIE 3aKOHBI KHHETHKH 3JIEKTPOAHBIX MPOLIECCOB;

- TEOPUM aKTUBHBIX CTOJKHOBEHUH, aKTUBUPOBAaHHOI'O KOMIIJIEKCA;

- IPEACTABIICHUS O LIETTHBIX, PAIUKAIBHBIX U MOIUMEPU3ALMOHHBIX PEAKIUAX.

yMeTh:

- BBIICTISITH CYIECTBEHHbIE (DAaKTOPBI IPU aHalu3€e PU3NKO-XUMUYECKHX MPOLIECCOB;

- JIeTIaTh BBIBO/IBI U3 COIIOCTABICHUN PE3yJIbTaTOB TEOPHH U SKCIIEPHMEHTA;

- IPOM3BOINTH YUCIICHHBIE OLICHKHY;

- JIeTIaTh Ka4e€CTBEHHBIE BHIBOBI B PACCMATPUBAEMBIX 3a/a4ax U Mpodiemax;

- BUJCTH (PU3UUYECKYIO CyTh XMMUYECKUX MIPOLIECCOB U SIBICHUH B AUCIIEPCHBIX CHCTEMAX;

- (hopMynHpoOBTab (HU3NUECKUE U MATEMAaTHIECKHUE MOJIENIN HEKOTOPBIX XMMUYECKUX SBJICHUI;

- MOJIb30BATHCS CIIPABOYHOM JIUTEPATYPOH JJIsl MOMCKA HEOOXOAUMBIX (PU3HKO-XUMHUYECKUX JAHHBIX U
TOHSITHIA;

- IJJAHUPOBATh [IPOBEACHUE IKCIIEPUMEHTA;

- OIICHUBATh TOTPEUIHOCTh W CTENEHb JOCTOBEPHOCTH H3MEPSIEMBIX BEIMYMH U PE3yJbTaToB,
MOJTYYEHHBIX IPU UX 00pabOTKE;

- BBISICHUTH MCTOYHUKH MOTPEIIHOCTEH BHIMOIHEHHBIX N3MEPEHUH.

BJIAA€Th:

3. Ilep

- HaBBIKAMHM CaMOCTOSITEJIbHOW paboThl B J1a0OpaTopuv Ha COBPEMEHHOM OSKCIIEPUMEHTAJIbHOM
000pyI0BaHNH;

- HaBbIKAMH OCBOCHUS OOJBIINX 0OBEMOB HH(POPMAIINY;

- HaBBIKAMH TIOCTAHOBKH M aHAJIH3a (PU3UKO-XUMUYECKUX 3a7a4;

- METO/IaMH 3KCIIEPUMEHTAIILHOTO UCCIIECIOBAHUS (PU3UKO-XUMUYECKIX CUCTEM;

- METOJJaMU COCTABJICHUS M PELICHUS] KHHETHYCCKUX YPAaBHEHUH U1 XUMHUUECKUX CHCTEM;

- HaBbIKaMH OOpaOOTKH pE3yJIbTaTOB AKCIEPHMEHTAa W COINOCTABICHUS HX C TEOPETUUECKHMHU
3HAYCHUSMH U CIIPABOYHBIMH JTaHHBIMH.

€4eHb TUINOBBIX (IIPUMEPHBIX) BONIPOCOB, 3aJaHMIi, TeM JJIf HOATOTOBKH K TeKyIEMY KOHTPOJIIO

Ouenuts KoOHeuHylo Temmeparypy cropanus 4,4 r npomana C3H8 B aamabarmueckoit Gombe,
conepkanieit 32 r kuciopoga O2. HavansHaast Temneparypa 298 K.

K 20 mi 0,2 M K2HPO4 no6aeneno 10 mim 0,25 M pactBopa HCI. Omnpenenure pH momydeHnHoi
cMmecu. pKa muccormanuu $GochopHON KUCIOTHI TIOCIENOBA-TEIBHBIX CTYNCHEH AMCCOIMAIINU PABHBI
COOTBeTCTBEHHO 2,12, 7,2 1 11,9.



Omnpenenure, npu Kakoil BenmunHe pH pacTBopa 4YMCTONW aMHUHOKHCIIOTHI YHCJIO HMOHU30BAaHHBIX
KHUCJIOTHBIX W OCHOBHBIX TPYyNIl aMHUHOKHCIOTHI OyIeT OIWHA-KOBBIM (M303JIEKTPUUYECKAS TOUKA).
N3BecTHBI KOHCTAHTHI JUCCOIMAIIMU COOT-BETCTBYIOIINX KucioTHOH (pKal = 2,35) u ocHoBHO# (pKa2
=9,78) rpynn mpu 25 °C.

CranpapTHble SHTpONMHU Aucconrannu 3tux rpynm npu 25 °C paBuel ASO1 = -28,8 Jx/(K-monp) u
AS02 = -39,3 JIx/(K-Moib). OueHnure, Kakas M3 KOHCTaHT auccormanvu, K1 wmm K2, cuibHee
HU3MEHUTCSI C POCTOM TEMIIEpaTypbl, JaiTe 3TOMYy KayeCTBEHHOE OObscHeHHE. B Kakyio cTopoHy
CIIBUHETCS M303JICKTPHUECKAst TOUKA TAHHON aMHUHOKHCIIOTHI?

Paccuuraiite cTenens HachlieHUs: MUOTIIOOMHA KuciopoaoM nipu P(O2) = 30 MM pr. cT. (mapuuansHoe
HAaIpspKeHUE KUCI0poaa B KPOBH),

ecnu craHpaprtHas 3Heprus [mb0ca peakuumu okcureHupoBaHus muorioduHa Mb + O2 = MbO2 npu
310 K paBna —12,95 xJIx/Mo0mb.

Hatinure pabory Na/K-AT®da3sel o nepenocy 3 nonoB Na+ u3 kieTku u 2 noHoB K+ B KJIeTKy uepe3
1a3MaTHuecKyro Mmemopany mpu 37 °C, eciau X KOH-UEHTPALMU BHYTPHU KJIETKU COCTaBISIOT 46 u 340
MM, a cHapyxu 460 u 10 MM cootBercTBeHHO. [lafeHne moreHImana va Memopane gin—pout = 60
MB.

[Tna3zma yenoBeueckoil kpoBu 3amep3aeT npu —0,56 °C. KakoBo ee ocmotuyeckoe nasienue npu 37 °C,
HU3MEPEHHOE C I[OMOIIBI0 MeMOpaHbl, NPOHULAEMONH TONBKO 11 Boabl? OleHuTe, KaKoBa
KOHIICHTPAIs H30TOHUYECKOT0 PacTBOPA XJIOpUIa HATpHs?

KommonenTsl OunapHoit cMecn Bi—Cd coxpaHsroT HEOrpaHHYEHHYIO B3aWM-HYIO PacTBOPUMOCTH
TOJBKO B JKMJIKOM COCTOSHHM, TIPH 3aTBEPACBaHMHM TaKOH CMecH OOpa3yloTcsi HE CMEIIaHHBIe, a
uHauBUAYyai bHble Kpuctawibl Bi m Cd. B cBs3u ¢ atuM (asoBas quarpaMma Takod CMECH HMEET
IBTEKTHUYECKHUI BHJ. OLEHNUTE TEMIEepaTypy dBTEKTUKU U YISIbHBIN MOJISIPHBIA COCTAB IBTEKTHYECKOM
CMECH, €CJIM M3BECHBI TEMIIEPaTyphl U SHTAJIBIHH I11aBIeHHs YucThX Bi n Cd.
Tmn, K AHmu, xJIbx/mMoib
Bi 544,6 11,30
Cd 5943 6,11

Berancnuts JJIC nenu: () Pt (H2) | HCOOH (¢ = 1 n) | KCl(nac) | CH3COOH (c = 0,5 n) | (H2) Pt
(),

eciu npeHeopeds AuQGY3MOHHBIM MMOTSHIHAIOM. KOHCTaHTHI TUCCONMANNA MYPaBEUHON U YKCYCHOM
KHCIIOT paBHBI cooTBeTcTBeHHO 1,27-10—4 1 1,80-10-5 M.

Borancnuth koHCTaHTy paBHOBecus peaknuu: Zn + CdSO4 = ZnSO4 + Cd
ripu 25 °C, ecau cTaHJapTHBIN MOTEHINAN IMHKOBOTO AJIEKTPOJia paBeH

—0,763 B, a xagmueBoro snekTpoaa paBeH —0,402 B. CocraBbTe 1ieb U HaIU-IIATE PEAKIMH Ha
AIIEKTPONAX.

OKBHUBAJICHTHBIE 3JIEKTPONPOBOIHOCTH IpeaesibHO pazbaBieHHbIX pacTBopoB NaCl, HCOONa n HCI
npu 25 C coorBercTBeHHO paBHbl 1264; 104,6 uw 426,1 Cm x cm2/Monb. VYaenbHas
anekrponpoBogHocTh 0,012 Mace. % pacrBopa HCOOH cocraBnsier 2,38x10—4 Cm/cMm. Paccuurarh
koHctanty auccorman HCOOH u pH ykazannoro pactsopa HCOOH.

[MoBepxHOCTHBIN TOTEeHIIMAaN MeMOpaHbl paBeH —35 MB. Haiitn pH y moBepx-HOCTH MeMOpaHbI npu
ycioBud, 4to pH B 06beme cpensl cocrasisier 7,6.

B tabnune npuBeaeHsl pe3yinbTaThl TEH3HOMETPUUECKUX U3MEPEeHUH K03 HU-IHeHTa TOBEPXHOCTHOTO
HaTsDKEHUS BOJAHBIX PacTBOPOB rekcaaeuunTpumeru-mammonua xinopuaa HTAC ¢ KKM 3,5 mM.
OueHuTs MO 3THM AaHHBIM KOH-cTaHTy ajcopOuun HTAC u muomaap, NpUXOOMIIYIOCS Ha OTHY
Monekyny [IAB B HaceimienHoMm ajcopOruonHoM cioe. KakoBa mnpubnmusutensio KKM
TeTpagenuaTpuMeTmIaMmmMonus xinopuga TTAC?

C,MM 0 0,01 005 011 2 4
o,MH/M 73,0 72,2 69,7 67,3 533 48,0 42,4



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[Tpumeps! BoripocoB k audhepeHIupOBaHHOMY 3a4eTy:

[loyemy mnpousBeneHHE PpacTBOPHUMOCTH SIBISIETCS IMOCTOSHHOW BEJMYMHONW TpH  3aJaHHON
Temrieparype?

Yro Taxoe TemnaoBoi ekt peakuuu 1 Kak OH CBA3aH ¢ TEPMOJUHAMUYECKUMH MOTEHIIHATIaMH?

DHeprus ruAparaly ¢ poCTOM paJyca HOHA pacTeT win ymeHbiiaercs? Kakas 3to GpyHKuus ¢ Touku
3peHust moaenu bopHa?

[louemy Heopranuyeckue coiau OOBIYHO HMMEIOT KOA(QHUIMEHT paclpeleieHusi B CTOPOHY Ooiee
TIOJIAPHOTO PacTBOPUTEINS?

KakoBa cBsi3b KOHCTaHTHI paBHOBeCHs U cTaHAapTHOH sHeprun [ m66ca? Uem ona oOyciosnena?

CxeMarnuecku n300pa3uTenbHO KpuByto THTpoBaHus 0,1 M yKCYCHOM KHCIIOTBI B KACIION M IIETOYHON
oOnacTsx. Ykaxute o0nacts HanOonblei OypepHoil EMKOCTH B TOUKY 3KBUBAJICHTHOCTH.

[Ipumepsl BOMPOCOB K 3K3aMEHY:

[loueMy wu30TepMa TIOBEpPXHOCTHOTO HAaTsKEHUS  BONHOrO pactBopa uucroro [IAB B
noxyaorapuMuuecknx KOOpAnHaTax BCEr/a BBITyKJIa BBEpX?

N3006pa3ute KadecTBEHHO Ha OJHOM TpaduKe, KaK U3MECHACTCS KOHIECHTpAIMsi MOHOMEPOB U MHIIEILI
ITAB B 3aBucuMocTu oT 001Iet koHneHTpanuu [IAB B pacTBope.

Kak MeHsieTcst ycToOHUMBOCTD 3apsHKEHHOTO 307151 THAPOKCHA Kee3a npu godasnenun FeCl3?
Uro takoe nentuzauusa? [lpuseaure npumep.

Kak Teopuss HAJIDO oObsicHseT CTaOWIBHOCTh THIAPOGOOHBIX 30I€d M HUX DIEKTPOIUTHYIO
KOAryJsiuio?

Ha onHoM pucyHke m300pa3ute pacrupeneieHus KOHIICHTPAIMY OHO- U TpEX3apsiiHbix HOHOB B J1DC
OT PacCTOSHHS 1O AIIEKTPO/IA, €CIIM X KOHIIEHTPALKHU B INTyOMHE pacTBOpa OAMHAKOBBI.

Kakne mpoueccel, npoucxofsmue Ha 3JIEKTPOAaX, OTpa)kaeT SKBUBAJCHTHAs 3JICKTPUYECKas CXema
Opuuepa—Penica?

Kakumu mnpeumymiecTBaMu 007agaeT TPEXdIEKTPOAHAs CXeMa Mepel JABYXIJIEKTPOTHOH IpH
W3MEPEHUH MOTEHLIMANA PA00YEro IEKTPOa, HA KOTOPOM HIET AIEKTPOXUMHUYECKAs PeaKkus?

CxeMaTu4HO I/1306p331/IT6 3aBUCHUMOCTD IIOTCHIIMAIBHON OHCPIUU pCArcHTOB OT KOOPAWHATBI PCAKIIUU.
VKakuTe UCXOJHbIC U KOHCUHBIE BCHICCTBA, IPOMEIKYTOUYHBIC IPOAYKTBI U IEPEXOAHOE COCTOSIHUC.

Kak cBsizan terioBoit addekr obparumoll peakuu ¢ SHEPTUSMH aKTHBAIUU TPSIMOW W OOpaTHOM
peakmmii?

Kak u modeMy CKOpOCTh peakIMd MEXIy pPa3HOMMEHHBIMH HOHAMU B pPAacTBOPE 3aBUCHT OT
KOHIIEHTpaui HHANPPEPEHTHOTO K ITON peakiiuy MEKTPOInTa?

Kpurepun onennBanus



Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW TWPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh X Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aj1a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka ommyHO 8§ OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xoporio 7 0aioB - BBICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka Xopomio 5 6ajuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oaiia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 0Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIN,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HEyJOBJIETBOPUTENBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYNOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (popMyITupoBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Tpu mpoBeeHNM YCTHOTO 3K3aMeHa oOydarolieMycs npenocrasisercs 40 MUHYT Ha HOATOTOBKY.

HHI/ITGHBHOCTL OK3aMCHa I KaXA0ro CTyACHTA HE NOJDKHA MPEBLIIIATH ABYX aCTPOHOMHUYCCKHUX YaCOB
C MOMCHTA MOJIYYCHU ounera.



