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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

0 AMCUUILINHE: OCHOBBI (pH3NUECKON XUMHH
M0 HANPABJIEHUIO: Buorexnonorus
npouiab NOArOTOBKH: Buorexnonorus

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
JlenapTaMeHT MOJIEKYISIPHON U OUOJIOTHYeCcKoi pu3nku

Kypc: 2
KBAJM(PUKAIMA: OaxanaBp

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

4 (BeceHHmit) - DKk3aMeH

AynutopHbix yacoB: 180 Bcero, B TOM 4ucie:
nexuuu: 45 gac.
CeMMHapsbI: 75 yac.
nabopatopHbie 3aHsaTus: 60 yac.

CamocrositenpHas pabora: 195 gac.
[ToaroroBka k sk3ameny: 30 yac.

Bcero gacos: 405, Bcero 3au. en.: 9
KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4
[IporpamMmy cocraBunu:

A.B. UanenOom, kaHa. XUM. HayK, JTOIICHT
C.B. TpanbkoB

AJO. KykcuH, kau. Qus.-Mar. HayK

0.B. Ceprees

[Iporpamma obcyxkaeHa Ha 3aceJaHnuu AeTapTaMeHTa MOJIEKYISIpHON 1 Ouosorudeckon ¢puzuku 28.04.2022



AHHOTANMA
JlcuuIuinHa 3HAKOMUT OOYyYaroIuXcsi ¢ OCHOBaMH (DU3MUYECKOW XMMHU (XHMHUYECKOH TEPMOJMHAMUKUA H
KUHCTHKH, KOJJIOMJIHONW XHMMHH W DJICKTPOXMMHUH) M JIaeT MPAKTHUECKYH TMOJATOTOBKY K JajdbHEHIICH
CaMOCTOATENBHON paboTe B 00macTH OMOXUMHM, (PHU3MKU JKHBBIX CHCTEM, OMOTEXHOIOTHUH, TEXHOJIIOTHU
HAHOMATEePHAJIOB, HAayK O MaTepuanax. [IporpaMma 3TOH JUCHUIUIMHBI JIJIi HAMPABICHUS MMOJATOTOBKU
"BruorexHonorus" conep>KUT JIOTIONHUTENLHBIC Pa3/Ieibl, YIYUTHIBAIOIINE pa3nuduns B Kypce OOmeit pusuku, a

Takxke Oolee HOI[pOGHOG H3JIOKCHUC TIPAKTHYCCKUX dACICKTOB HAyKM O JHUCICPCHBIX CHCTCMAX H

SJICKTPOXUMHUMU:
- OCHOBBI CTaTHUCTUYECKOU TCPMOJUHAMUKH,

- IPOLIECCHI TIEPEHOCA, OCHOBBI MOJIEKY/ISIPHO-KUHETHUECKOI TEOpHUH ra3os;

- OCHOBBI 2JICKTPOCTATUKU,
- IOBEPXHOCTHBIC ABJICHHUA U CMa4YUBa€MOCTb;

- MOJICKYJIIPHBIC B3aUMOJICHCTBHUS B AUCIICPCHBIX CUCTEMAX, yCTOfI‘II/IBOCTB AUCIICPCHBIX CUCTEM;

- paccesiHMe CBETa pacTBOPaMU HaHOYACTHIL, IIJIa3MOHHBIN PE30HAHC, OIIPEAETICHUE Pa3MepPOB HAHOUACTHIL;

- IPUHLIUIIBI ¥ TEXHUKA JIEKTPOXUMHUUECKUX U3MEPEHUN: IOTEHIIMOMETPHS U aMIIEpOMETPHUSI.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- O3HAaKOMJICHHE OOYYaIOIIMXCS C OCHOBAMH (DM3MYECKOH XUMHUM (XMMHUYECKOW TEPMOJMHAMUKHU M
KWHETUKH, KOJUIOMIHOM XHMHUU M DJICKTPOXUMHH) B cdepe HAyKOEMKHX TEXHOJOTUH W HX
MpaKTUYecKas MOJrOTOBKA K JIabHEHIIeH 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 3HAHMH, NMPAKTHUYECKUX YMEHMH M HaBBIKOB B
00JIACTH HUCCIIECAOBAHUS XUMHUECKUX U IIEKTPOXUMHUUECKHX MPOLIECCOB;

- OKa3aHHue KOHCYJ’IBTHLII/IFI 1 IIOMOIIHU O6y‘laIOHII/IMC$I B IMPOBCACHUU UX COOCTBEHHBIX TCOPCTUYCCKUX U

SKCIICPUMCHTAJIbHBIX HUCCJICIOBAaHUIA.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CniocobeH u3yyarb, aHaJIU3UPOBATH,
UCTIONIb30BaTh OMOIOTHYECKHE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICh HA MATEMATHYECKUX,
(GU3NUECKUX, XUMUIECKHUX, OMOJIOTMYECKIX
3aKOHAX, 3aKOHOMEPHOCTSIX U B3aUMOCBSI3SX

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1aqy,
HaMeyarb MyTH €€ PELCHUS

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH
Hay4YHbIC U (MJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, mMpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MIpeICTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINH

OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJIHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WH(GOpMalH{ MpH PELICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,
oubnuorpaduyeckue mepedHr W 0030pbl WHPOPMALIUU B
o0nacTu cBoei mpoeccuoHaIbHOM e TeIbHOCTH

[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITN) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)

I1IK-1.1 Brnageer QyHIaMeHTaNbHBIMH — MOHSATHIMH,
3aKOHAMU M TEOPHUSIMH COBPEMEHHOW (DU3UKHU U OUOJIOTHH

I[IK-1.5 VYmeer cTpouTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIECHUN B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX




HCCIIEI0BaHUA [IK-1.7 3HaeT ocHOBHBIC TpaBWiIa TOBEJCHUS U pabOTHI B

COBpPEMEHHO Hay4HO# 1abopaTopun

[IK-2.1 Bnameer MeTrogaMu CTaTHCTHYECKOW 0OpabOTKH U
aHaIM3a HayYHbIX JaHHBIX

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,

IIK-2 CniocobeH AHAJIM3UPOBATH IMOJTYUYCHHBIC B |OIIPCACTIAIONIUC HU3Yy4aCMOC ABJICHUC, W IPOU3BOAUTH

X0ZIe HayYHO-HUCCIIEI0BATEIBCKON pabOThI YUCJICHHBIE OLICHKHU 110 NOPSIKY BETMUUHbI
JQHHBIC 1 1CJIaTh HAYYHBIC BBIBOJIbI [1K-2.3 Cnioco0eH npencTaBiaTh HayYHbIE YTBEPKACHUS, HX
(3aKITIOuCHH) 000CHOBaHMS M J10KAa3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M HX

pelleHHs] SICHO W TOYHO B TEPMHMHAX, MOHSATHBIX JUIS
mpoeCCUOHAIBHON ayAUTOPUH B MUCHBMEHHOH W YCTHOU

dhopme

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccnoHaIbHON 00macTu

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

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATb:

YMETb:

- (hyHZaMEHTaIbHBIE TIOHSTHUS, 3aKOHBI M TECOPUN (PU3MUECKON XUMUH;

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

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

- YCIIOBHSI TEPMOJMHAMHYECKOTO paBHOBECHS, B T.4. ()a30BOro, XMUMHUYECKOTO;

- OCHOBHBIC  METOAbl  (PU3MKO-XMMHMYECKOTO  aHalM3a, KaJOpPUMETPHUM U HM3MEPEHUs
TEPMOJIMHAMHYECKUX CBOICTB;

- OCHOBBI TEPMOJIMHAMUKH F€TEPOI'€HHBIX 3JIEKTPOXUMHUYECKUX CUCTEM;

- OCHOBHBIE MOJEIIM OMNHCAHUS JBOMHOTO DJIEKTPUYECKOrO CJIOoS M aacopOuuMu Ha MexX(asHbIX
IpaHuLIaX;

- TUIIBI, YCTPOICTBO U CBOMCTBA OCHOBHBIX AJIEKTPOIOB;

- IPUHIMIIBI OOBEIMHEHUS IEKTPOOB B U3MEPUTEIIbHBIC SUEHKH;

- 00111Me MPUYUHBI 00Pa30BaHMS, PA3PYLICHHUS U CTAOMIIBHOCTH AUCIIEPCHBIX CHCTEM;

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

- OCHOBHBIE 3aKOMEPHOCTH JEKTPOKHHETUUECKHX SIBIICHUI;

- B3aUMOCBSI3b MOJIEKYJSIPHO-KMHETUYECKUX CBOMCTB JUCHEPCHBIX CUCTEM C HX COCTaBOM M
CTPOCHHEM;

- YCIIOBUS TEPMOANHAMUYECKOTO PaBHOBECHS, B T.4. ()a30BOr0, XMMUYECKOTI0;

- 3aKOHBI ICHCTBYIOIIMX MACC U JEHCTBYIOMUX MOBEPXHOCTEIH;

- TEOPUU AKTUBHBIX CTOJKHOBEHMH, aKTUBUPOBAHHOTO KOMILJIEKCA M KJIETOYHOTO 3 (eKTa.

- abcTparupoBaTbcs OT HECYIIECTBEHHBIX BIUSHUHA IIPU MOAEIMPOBAHUN (PU3UKO-XUMUYECKUX
MPOLIECCOB B MOJICKYJISIPHBIX CUCTEMAX;

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

- IPOM3BOINTH YUCIICHHBIE OLICHKHY;

- JIeTlaTh Ka4e€CTBEHHBIE BHIBOBI B PACCMATPUBAEMBIX 3a/adax U MpodiemMax;

- BUJCTH (PU3MUYECKYIO CyTh XMMUYECKUX MIPOLIECCOB U SIBICHUH B AUCIIEPCHBIX CHCTEMAX;

- (hopMynHpOBTab (HU3NUECKUE U MATEMAaTHYECKHUE MOJIENIN HEKOTOPBIX XMMUYECKUX SBJICHUI;

- MOJIb30BATHCS CIIPABOYHOM JIUTEPATYPOH JJIsl MOMCKAa HEOOXOAUMBIX (PU3HKO-XUMHUYECKUX TAHHBIX U
TOHSITHIA;

- IJJAHUPOBATh [IPOBEACHUE IKCIIEPUMEHTA;

- OIICHUBATh IOTPEUIHOCTh W CTENEHb JOCTOBEPHOCTH H3MEPSIEMBIX BEIMYMH U PE3yJbTaToB,
MOJTYYEHHBIX IPU UX 00pabOTKeE;

- BBISICHUTH MICTOYHUKH MOTPEIIHOCTEH BHIMOITHEHHBIX H3MEPEHUH.

BJIAJIETD:




- HaBBIKAMH CaMOCTOSTENbHOW paboThl B Ja0OpaTopuyM Ha CIOXKHOM OSKCIEPHUMEHTAIHLHOM

000pyI0BaHNH;

- HaBbIKAMH OCBOCHUS OOJBIINX 0OBEMOB HH(POPMAIINY;

- KyJIBTYpO# IOCTAHOBKH M aHaJH3a (PU3NKO-XUMUYECKHX 3a]1a4;

- METOJIaMH HCCIICIOBAHUS JUCIIEPCHBIX CUCTEM;

- METOJJaMHU BO3JICUCTBHS Ha CTAOMIILHOCTD TUCIIEPCHBIX CHCTEM;

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

- HaBBIKAMH TPaMOTHOW 00paOOTKM pe3ylbTaToOB OSKCIEPHUMEHTa M CONOCTABICHUS HX C
TEOPETUYECKUMHU 3HAUCHUSIMU M TAOJMYHBIMU JTAHHBIMU.

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

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

Tema (pazmen) TUCITUTUTHHEL

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.

CamocT.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

Tepmoxumusi. TemneparypHas
3aBUCUMOCTD TEPMOANHAMHUYECKUX
(GyHKIUH.

@da3zoBble U XHUMHYECKHE PABHOBECHS.
OCHOBBI  TEPMOIWHAMUKH PAacTBOPOB.
AxtuBHOCTE. KoJmrarmBHEIE CBOMCTBA
pactBopoB. da3oBbIE AMATPAMMBL.

PacTBOpel  37EKTPOIMTOB:  ONHUCAaHME
pPacTBOPUMOCTM M HMOHHOTO COCTaBa.
KucnorHo-ocHOBHBIE paBHOBeCHSI.
Bydepnsie PacTBOPBHL. Teopus
Jlebas-XroKKes.

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

KMHETHKa. DIekTpoas! 1 u 2 poxa.

Mexdasznple  ABIEHMS W OCHOBBI
KOJUIOUHOU XUMUH. Bausuue
agcopouu Ha [TOBEPXHOCTHOE
HaTsDKCHUE, nu30TepMa I'n66ca.
Munennobpa3oBanue B pactBopax I[TAB.
CTaOMIBHOCTh  KOJNJIOMJHBIX — CHCTEM,
KOAryJIsALusI. OJEeKTPOKMHETUYECKHE
SIBJICHUSL.

OCHOBEI CTAaTUCTUYECKOU
TEPMOAMHAMUKHU

[Ipoueccst mepenoca. uddysus u
MUTPALHSL.

OCHOBBI ANIEKTPOCTATHUKH.

HOBerHOCTHbIe SABJICHUA "
CMa4uBaACMOCTbD.




10

Paccestnue CBETa pacTBOpamMu
HaHoyacTull. [Ina3MOHHBIA pe30HAHC.
Omnpenenenrie pa3MepoB HAHOYACTHII.

11

[MpuHIHTTBL u TEXHUKA
ANMEKTPOXUMHUUECKUX U3MEpeHuil:
MOTCHIMOMETPHS U aMIIEPOMETPHSL.

12

OcHOBHBIE HOHATUSA XUMHYECKON
KMHETHKH.  PopmanbHas  KUHETHKA.
[MpubnukeHHbIE METOABIl XUMHUYECKOU
KHUHETHKHU.

15

13

Karanus. T'omoreHHbIi Karajiaus.
depMeHTaTUBHBIN KaTaJIn3.
I'eTeporeHHblil KaTanus.

15

14

Teopust akTUBHBIX coyaapeHui. OCHOBBI
TEOpUHU HEPEXOTHOIO COCTOSIHUS.
Bunusinue cpensl Ha CKOPOCTh
XUMHUYECKUX PEAKIIHM.

15

15

PanukanbHbIe peakuumu. IlenHbie
peaKIuu. [Nonmumepu3zanmoHHbIE
npoieccel. TepMonIUHAMUKA U KUHETUKA
MOJIMMEPHU3aLIHH.

15

16

[Monyuenne w cBoiictBa NTHOPOOHBIX U
JTHOQUIBHBIX  KOJUIOMIHBIX  CHCTEM.
dakTopbl, BIMAIOIINE HAa CTaOMIBHOCTH
TOPOOHBIX KOJUTOMAHBIX CHUCTEM.
OnexTponutHas Koaryisus. Kuneruka
KOATyJISILIUH.

10

12

17

XUMHUYECKHE paBHOBECHUS B pacTBOpax
JIEKTPOJIUTOB:  KOHIYKTOMETPHS |
IIOTEHLOMETPUSL. Nsmepenue  pH.
TurpoBanue.

10

15

18

[loBepxHocTHBIE siBieHUS. M30TepMbl
IIOBEPXHOCTHOI'O HaTsOKEHUS u
apcop6buuu.  IloBepXHOCTHO-aKTUBHBIE
BEIl[ECTRA. 3aKOHOMEPHOCTH
MULEII000pa30BaHusl. MerTonsl
ONpEIEICHUS KpPUTHYECKOU
KOHLIEHTPAlUN MULEITIO0Pa30BaHHUS.

10

12

19

Kunernka XuMHUYECKHMX peaknuii B
pactBopax. BnusHuEe HOHHOM  CHIIBI
pacTBopa Ha CKOpPOCTh XHMHYECKHX
peaxkuui

10

12

20

DNEeKTPOXUMHUSL: MIPOLIECCHI Ha
3EKTpoJax. PaBHOBECHBIN 3JIEKTPOIHBIN
noreHnHan. KHHETHKa  3IeKTPOAHBIX
poueccoB. Tpex U 4eTbIpexaIeKTPOIHbIE
ANIEKTPOXUMHUUECKHE SIUCHKU. DIEKTPOIBI
CpaBHEHUSI.

10

12

21

DIeKTPOKATMILISIPHBIE SIBJICHUSL.
CTtpoeHue JBOMHOTO  IEKTPUUECKOTO
CIIOSL.

10

12

Wtoro wacos

45

75

60

195

HO,I[FOTOBKa K 3K3aMCHY

30 gac.

OO01mas TpynoEMKOCTh

405 gac., 9 3au.ex.

4.2.

Coneprxanne TUCIUIUIAHBI (MOZYJIsl), CTPYKTYPUPOBAHHOE MO TeMaM (pasiernam)




Cemecrtp: 3 (Ocennuii)
1. Tepmoxumus. TemriepaTypHas 3aBUCUMOCTb TEPMOJAMHAMUYECKUX (QYHKIIH.

OcHOBHBIC TIOHATHSA TepMoauHaMuKu. Hauama tepMmonnHamuku. TepMoanHAMHUYECKHE MapaMeTphl,
(YHKIMK W TOTEHIMANbl; WHTErpalibHble U AuddepeHnnasbHple TOXKACCTBA MEXIy HHUMHU.
CootHonrenus B3auMHOCTH MakcBeiia. YpaBHeHus | mo60ca—I enpmronbia.

Tepmoxumusi. I3MeHeHns: TepMOJUHAMUYECKUX (PYHKIMIA B pe3yabrare peakinnu. TeruioBoi dd ekt
peaknuu. 3akoH lecca. CranmaptHbie ycnoBus W moreHnuanbl. lluknm bopha—I'abGepa. DHeprus
XUMHYCCKOH CBS3M.

TemmeparypHas 3aBUCUMOCTb TepMOJAMHAMUYECKNX (yHKINH. 3akoHbl Kupxroda.

TermnoéMKoCcTH Ta30B, KUAKOCTEH M TBEPIBIX TEJ, WX CBSI3b C KOJNUYECTBOM CTENEHEH CBOOOJBI.
Teopema o paBHOpacHpeeIICHUH YHEPTHH 110 CTETICHSIM CBOOO/TBI.

2. @azoBble M XUMHYeCKHMEe paBHOBecHA. OCHOBBI TEPMOJMHAMUKH PACTBOPOB. AKTHBHOCTb.
KomurarusHsle cBoiicTBa pacTBopoB. Pa3oBble AuarpamMmsl.

XUMHUYECKHI TOTEHIMAN, €ro CcBs3b C morTeHImanoM I[ubbca. VYpaBuenune ['m66ca—/lrorema.
XYUMUYECKUH MOTEHIMAI HI€aTbHOTO ra3a  ACaJIbHOI0 pacTBOpA.

TepmonrHamMHueckue M KHHETHYECKHE YCJIOBUS paBHOBecHs. MeXaHWYEeCKoe, TEpMHUYECKOe U
XUMHYEeCKoe paBHOBecue. M3menenue sHeprum [mbbOca mpu TpOTEKaHUM XUMHUYECKOW pEaKIvu,
nzorepma Bant-Todda. Onpenenenue HampaBiaeHHs CaMONPOU3BOJIBHOTO TEUCHHS XHUMHYECKON
peaxiuu.

Koncranta paBHOBecuss U €€ CBA3b C TEPMOAMHAMUYECKMMH IOTEHIMAJaMH. YpaBHEHHE
Banr-T'odda mis TemneparypHoi 3aBUCUMOCTH KOHCTAHTHI PABHOBECHSI.

@da30BbIe PaBHOBECHS OJHOKOMIIOHEHTHBIX cHucTeM. YpaBHeHue Knanelipo-Ha—Knaysunyca. @a3oBble
auarpamMel. TpoifHas u kputudeckas Touku. [Ipasuio a3 ['n60ca.

BrnusiHue KpHBH3HBI NOBEPXHOCTH Ha JIABICHUE HACHIIIEHHOTO Iapa M PacCTBOPUMOCTH BEIIECTB.
VYpaBuenusi KenbBuna—Tomcona u [u66ca—Dpeitnmmxa—OcTanbaa. M3orepmuueckas neperoHka
(mepexpucTanIn3a-uus).

dazoBble paBHOBECHS [BYXKOMIIOHEHTHBIX CHCTeM. OOyauo- M Kpuockomus. OcCMoOC, 3aKoH
Bant-Todda. 3akon Payns. PactBopumocTh ra3zoB u TBepablX Tesn. 3akoH leHpu. DKcTpakius,
ko3 urmeHT pacnpeeneHusl.

dazoBble AuarpaMMbl ABYXKOMIIOHEHTHBIX CHUCTeM ¢ ra3oBod (Qaszoi. [IpaBumo poruara.
KourpysntHOCTh (ha30BOro mepexona M pasjelieHHe KOMHOHEHTOB. OTKIOHEHHs OT 3akoHa Payms.
A3eoTponHas TOuKa.

dazoBble AuarpaMmbl JABYXKOMIIOHEHTHBIX cHCTeM C TBepAod (azoil. YpaBHenue Llpénepa—tle
[larenne. IBTEeKTHUECKAsI TOUKA. PerymspHbie pacTBOpbI, Monenb Ckerdapaa—l uinbaedpana.

3. PacTBOpBI 3JE€KTPOJIUTOB: ONMCAaHUE PACTBOPUMOCTH U MOHHOIO cocTaBa. KucIOTHO-OCHOBHbBIE
paBHOBecus. bydepusie pactBopsl. Teopus Jebas-Xokkens.

Jlucconpanuss ¥ XMMHYECKOE PaBHOBECHE B PAacTBOpax 3JeKTposmToB. KoHCTaHTa auccouuanu,
MOHHOE ITIPOM3BEICHHE, POU3BEICHUE PACTBOPUMOCTH. 3aKOH pa3BeneHusi OCTBalba U IPAHUILIBI
ero mnpumenumoctd. pH.  Bydepubie  pactBopel, OydepHas  EMKOCTh.  YpaBHEHHE
I'ennepcona—T'accenbbaxa W TpaHHIBl €ro0 NPUMEHUMOCTH. KHCIOTHO-OCHOBHOE THTPOBAaHHE.
Huarpammer [Typ0s.

WneanbHple W peanbHbIE pPacTBOPHL. AKTHBHOCTh W KOI(PQPHUIMEHT aKTUBHOCTH. 3aBHCUMOCTD
XUMHYECKUX IOTCHIHAJIOB HJEalbHOTO M PEAIbHOTO PAacTBOpa OT MX KOHLEHTpaluu. PacTBopsl
anekrponutoB. Teopusi [lebas—Xrokkens. Monnas armocdepa, noHHas cwia, ne0aeBCKHU paanyc.
BrusiHrie HOHHOM CHITBI Ha TIOJIOXKEHUE PAaBHOBECHS, COJIEBOM d((DEKT.

4. Dnexrpoxumus. Teopust bopHa. DIeKTponpoBOAHOCTh PaCTBOPOB AIEKTPOIUTOB. Judy3noHHbIHi
noreHuuan. YpasHenue Heprcra. CrpoeHHe ABOWHOTO AIEKTPUYECKOTO CJIOA. YpaBHEHHUE
Bbarnepa-®onbmepa. Anddy3noHHO-TUMUTHPOBaHHAS KWHETHKA. DeKTpoasl 1 u 2 pona.



ONeKTpOXUMHUS T€TEpOreHHbIX cucTeM. BosbTa- ¥ rajbBaHU-IIOTEHIMANbl. Pa3HOCTh NOTEHLIMAIOB
Ha (a30BbIX TpaHHULAX. ['aTbBaHUYECKUH SJIEMEHT W 3JICKTPOJIUTHYECKAs sueiika. DJICKTPOIHBIN
MOTEHIMaJ ¥ MOTEHLUAJIbl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluil. 3anuch rajbBaHUUYECKON
LIEH, BEIUMCIIEHUE €€ 31c. AHOA U KaToJ] B TAJIbBAHUYECKOH U DJICKTPOITUTHYECKOH sTUehKax.
TepMmogumHaMuKa rajdbBaHUYECKUX dieMeHTOB. YpaBHeHue Hepucra. IlpaBuno Jlorepa.
CrangapTHbIM 2eKTpoaHbId moTeHIuan. CTaHmapTHBIA BOAOpOAHBIN 3nekrpon. Mertox J/C nns
orpeseneHus: Ko3QQHUIUEHTOB aKTMBHOCTH W TMPOU3BEACHHH pacTBOpUMOCTH. OjiekTtponsl 1 u Il
pona. DNeKTPo/Ibl CpaBHEHUSI.

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

Mognens bopHa quis1 pacyera TErioThl THApaTaluu.

HepaBHOBecHbIE SBICHUS B PacTBOpax 3meKTponauToB. Auddys3us n murpamus MoHOB. YienbHas U
9KBUBaJCHTHAs 3JekTponposoaHocTh. [IpaBuno Kombpaymia. [IpaBuno Bambaena—IlucapskeBckoro
IUISL BIMSHUS BSI3KOCTH HAa AJIEKTPONPOBOAHOCTh. JCTa(eTHBI MEXaHU3M 3JIEKTPOINPOBOTHOCTH
nonoB H+ u OH—.

Juddy3noHHBIH TOTEHIHAT: MEXaHU3M €r0 BOZHUKHOBEHHUS M METOIbl MUHHMHU3ALIUU €r0 BKJIaja B
A3MEPUTENIBHBIX cXeMax. YpaBHeHue [ennepcona—Ilnanka.

5. Mex¢a3Hble SBICHHS ¥ OCHOBBI KOJUIOMJIHOW XUMHHU. BnmsHue ancopOnun Ha MOBEPXHOCTHOE
HaTshKeHue, n3otepma ['nb6ca. Munennodpazosanue B pactBopax [IAB. CTabUIbHOCT KOJJIOUAHBIX
CHCTEM, KOAryJsius. JINeKTPOKUHETHUECKUE SBICHUS.

TepMonrHamMHKa TOBEPXHOCTHBIX sBIeHMHA. DPuU3nueckas M XuMHUUecKas ancopoumu. M3orepmsr
ancop6umu ['enpu, Jlenrmiopa, bpynayspa—Ommera—Tenepa. YcnoBust UX IPUMEHUMOCTH.

IToBepxHOCTHOE HaTsDKeHHE. [I0BEpXHOCTHO aKTHMBHbIE M MHAKTHBHBIE BemecTBa. Kimaccndukanums
[TAB u npunuunst ux neiicrsus. [Ipasuno diokno—TpayOe. Bnusinue agcopOuun Ha MOBEpXHOCTHOE
HaTSDKEHWE, YpaBHEHHE u30TepMbl [1nOOca. 3aBHCHMOCTH TOBEPXHOCTHOTO HATSDKEHHS OT
koHueHTpauun [1AB (ypasaenue lInmkoBckoro).

CMauuBaeMOCTh M €€ 3aBUCHUMOCTH OT CBOMCTB JKHAKOCTH, THIa U CTPYKTYpPhl HOBEPXHOCTH.
Bnusnue Ha TOBEPXHOCTHOE HATSXKEHUE JUIMHBI W TONAPHOCTH MOJEKYJI pPacTBOPHUTEI.
I'uppodobuocTs U THAPOPUILHOCTD, aMmbudmIbHOCTh U aMprudodHocTs (OMHHU(DOOHOCTH). PaboTa
KOT€3MH M aAre3uH, UX CBA3b C MOBEPXHOCTHBIM HaTskeHueM. llpaBuno Anronosa. Kpaesoit yrodm,
ypaBHenue Ounra—/lonpe.

[ToBepxHOCTHAsT aKTUBHOCTh. [10BEpXHOCTHO-aKTHBHBIC M TMOBEPXHOCTHO-WHAKTUBHBIC BEIIECTBA.
[pasuno Hdroxno—Tpaybe u ero GU3NIeCKHid CMBICI.

JInodunbHbIE AUCTIEPCHBIE CUCTEMBI. YCIIOBUS UX 00pa3oBaHMs MPHU AUCHEPIUPOBAHUU Makpodas u
TepMOAMHAMHUYECKAsT YCTOUUNUBOCTD.

Murnennsl [IAB 1 ux cTpykTypa B BOAHBIX pacTBOpax M HEMOJSPHBIX PACTBOPHUTENSAX. bucmnoiinsie
CTPYKTYpPbI: MEeMOpaHBbI U 1eHbI. CBsI3b MOJICKYJISIPHOTO CTpOeHHs opraHndecknx [IAB u ux cBoicTB.
Kpurnueckass KOHIEHTpaus MHULEII000pa3oBaHust U MeToAbl e€¢ onpenencHus. Biusane nHa KKM
TEMIIePaTypbl, HIOHHOW CWJIBI, CTPYKTYpBl M pa3Mepa YIIIEBOAOPOJHOTO paaukana. TemrmeparypHbIid
npenen Munemniooopasosanus, Touka Kpadra u touka nomytHeHus. ConmroOnnmu3anus B pacTBOpax
muneiooopasyroumx [TAB I'mapodmibHo-1unodmibHeI 6anaHc.

CrtpoeHne JABOMHOIO 3JIEKTPUYECKOTO CJOS Yy TMOBEPXHOCTH YacCTHIBI JHO(GOOHOro  307.
DNEeKTPOKMHETHYECKNH (-TIOTEHIMAJ, €ro ONpe/esieHHe, TUMHWYHbIE 3HAYEeHUs IS yCTOWYMBBIX
30JIel U 3aBUCUMOCTb OT KOHLUEHTPALMH MJICKTPOJINTA. DIEKTPOKMHETUUECKHE SIBIICHUS. YpaBHEHUE
I'enpmronbia—CMOTyXOBCKOTO Ui CKOPOCTH  3JIEKTPOOPETHUECKOTO MepeHoca. DiIeKTpodopes.
Onexrpodopernueckas NOABIKHOCTD. | enb-amekrpodopes.

[Ipoueccsl mepeHoca B IMOPHCTBIX MeMOpaHaX. OIEKTPOOCMOC, CKOPOCTb TEUEHHS HpHU
anekrpoocmoce. Jumanus. MoHocenekTUBHBIE MeMOpaHbBl: KaTHOHUTHBIE W aHUOHHUTHBIC.
JIOHHaHOBCKOE paBHOBECHE.

6. OCHOBBI CTaTUCTHUECKOI TePMOJUHAMUKI

OJeMEeHTB! CTaTUCTUYECKOW TePMOIUHAMUKY. Dproauueckas runore3a. CrarucTuyeckas cymma u eé
CBSI3b C TEpPMOIMHAMHMYECKMMHU BenuunHamu. Craructuueckoe pacmpeneneHnue. PacnpeneneHu
I'muGca. AmncamOnu. BpluncneHnne TepMOAMHAMHUYECKMX BEJIMYMH MHOTOAaTOMHOTO — Tasa:
BpallaTeIbHbIe U KOIeOaTeIbHbIM CTEeIIeHH cBOOOABI. DHTponusa cMemienus. [lapagoke ['m60ca u ero
IIPEOJI0JIEHHE.



7. llponeccrl nmepenoca. JJuddysus u murpanus.

Buaer nporeccoB mepenoca: audQysus, TEIUIONPOBOAHOCTD, BSI3KOCTh. 3akoH Puka. YpaBHEHHE
mudysun. lazokunermueckoe cedenne. CpenHsss anuHa cBoOomHoro mpobera. Yacrora
CTOJIKHOBEHMH MOJIEKYN B ra3e ApYyr ¢ APYroM U C MOBEpXHOCThIO. bpoyHoBckoe aBmxenue. CBs3b
MOABMXKHOCTH M Koddodunuenta auddy3und: COOTHOUIEHHE  OWHINTEHHA.  YpaBHEHHE
Crokca-DiHmTeitna. Jnekrpodopes. CeaumenTanuonHo-1u(py3noHHOE paBHOBECHE.

8. OCHOBBI ANEKTPOCTATUKH.

OnexTpuueckue 3apsiig M TOK. 3akoH coxpaHeHust 3apsga. 3akoH Kymona. Teopema Iaycca.
Onexkrpuueckoe moyie B BakyyMme. YpaBHenusa Jlammaca um Ilyaccona. DiexkTpuueckoe mose MpH
HAJINYUHU TPOBOTHHUKOB. DJIEKTPHUYECKOE TI0JI€ MPU HAIMYUHU AUIICKTPUKOB. MoJeKyssipHas KapTuHa
MOJISIPU3ALUU. DHEPTHUS IIEKTPOCTATUIECKOTO MOJIS.

9. HOBerHOCTHBIG SBJICHHUA U CMaYMBaCMOCTbh.

[loBepxHocTHOE HaTsDKEHHE. MeToabl OmpenesieHus] MOBEPXHOCTHOTO HaTsbkeHus. KpaeBoit yron
CMa4yMBaHWsi Ha IepoxoBaTod TmoBepxHocTH. [IpaBuno AnToHOBa. [mapodoOHOCTH U
TUIPOPUIBHOCTD. OmMHIPOOHOCTE. IToBepxHOCTHAs AKTHBHOCTb. Knaccuduxanums
MMOBEPXHOCTHO-aKTUBHBIX BemecTB. CBoiicTBa pacTBopoB [TAB.

10. Paccestnue cBera pacTBOpamMu HaHodacTHi. ITmasmonHbIN pe3onanc. OmpezneneHue pa3mMepoB
HAHOYACTHII.

Paccesnue cera koimonaHbIMu pacTtBopamu. D¢pdext Tunnang. Onanecuennus. OCHOBBI TEOPUH
paccesHus Penes. MeTtonpl onpeneneHus pa3MepoB HAHOYACTHIL: YIBTPAaMUKPOCKON U HAHOTPEKHUHT,
METOJl JMHAMUYECKOIO PACCESHUS CBETA.

11. IIpyHIUIBL M TEXHUKA 3JEKTPOXUMUUECKUX U3MEPEHUMN: IOTEHIIMOMETPHSI U aMIIEpOMETPUS.

[IpuHLMIBI ¥ TEXHUKA IEKTPOXUMHUECKUX U3MepeHUi. [loTeHnoMeTpus u aMrnepomMeTpusi.
HccnenoBanue npoueccoB Ha a3nekrponax. LMknudeckas BOJIBT-aMIIEpOMETPUS. TUIIMYHBIA BHI
LBA.

MeTonukn  3IEKTPOXUMHUYECKHX M3MepeHuid B  Ouodusuke: patch-clamp, ckanupyromas
ANMEKTPOXUMHUYECKAst MUKPOCKOMHSA (TI0 COPOTHUBJICHUIO U TI0 TOKY).

Cemecrtp: 4 (Becennuit)

12. OcHOBHBIC MOHATHA XUMHUYECKOW KMHETHKU. DopmanbHas KuHeTHKA. [IpnbmmkeHHbIE METOIbI
XUMHUYECKON KHHETUKH.

[Ipsimas u obOparHas 3afayu XUMHUYECKOW KHHETHUKM. OCHOBHBIC MOHATHS U 3afa4yu (popManbHOI
knHeTuku. Knaccudukanus peakuuii.

3akoH neficTByromux macc. Koncranrta ckopoctu. YacTHble ¥ OOIIUI MTOPSIKK PEAKIIMU U X CBS3b C
MOJIEKYJIIPHOCTBIO pEaKIMHU. Bpems MNonynpeBpalleHUus M XapaKTEPUCTUYECKOE BpEMs, BpeMs
penakcanuu. TemmeparypHoe mnpaBwio Bant-Todda w ypaBHenue Appenmyca. McTtuHHas wu
3¢ deKTUBHAS SHEPTHSI AKTUBALIH.

Oco0EeHHOCTH KMHETHYECKOTO OMMCAHMsI OMHOCTOPOHHUX U O0OPaTHUMBIX PEAKIIUM.

Jlmmutupyromas cragus. Meton bonmenmreiiHa. KBasucranpoHapHO€ W KBa3MpPaBHOBECHOE
MPHOIINKECHUSI.

13. Karanuz. ['omorenHsbIi karanu3. @epMeHTaTUBHBIN KaTaidu3. [ eTeporeHHbIN KaTanus.

Jlumutupytomas cragus. Metox bonenmrteiitna. KBasucranpoHapHO€ U KBa3MpPaBHOBECHOE
MpUOIIMKEHUSI.



l'omorennslii karanu3 W (epmeHTarnBHas KuHeTHKa. Kunetnueckas 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 ereporeHHbId (Mexda3Hblii) katanus. 30TepmMbl accolMaTUBHON U
JICCOIMATUBHON, KOHKYPEHTHOM W HEKOHKYPEHTHOW aIcCOPOITHH.

14. Teopust akTuBHBIX coynapeHui. OCHOBBI TEOpPUU NEPEXOIHOIO COCTOsIHMS. BiusHue cpensl Ha
CKOpPOCTb XUMHUYECKHX PEaKIIH.

Teopun aOCOMIOTHBIX CKOPOCTEH peakiuii.

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

Kunernka peakunii B xuakoctsx. Teopust knetku u auddy3noHHass KuHETHKA OBICTPBIX peaKUuid.
YpaBHeHUE Jebas—CmomnyxoBckoro—JlanxeBeHa. Kuneruka KOHJCHCALlUU: CTaJIUH
3apozpliieoOpa3oBaHus U KoajeceHunu. 3akoH Jlupmuna—-Cnézona.

Teopusi mepexoqHOr0 COCTOSIHUA (AKTUBUPOBAHHOTO Komiuiekca) DipuH-ra—Ilonsau. IToBepxHOCTH
[IOTEHUUAIbHON dHEPTrUU. [IoHATHE O CTATUCTUYECKOM ONMCAHUU CKOPOCTH XMMHUUYECKON PEAKIIUU.
Bnusnue cpenpl Ha CKOPOCTh XUMHUYECKUX peakiuid. CosneBbie 3PEeKThl B OBICTPBIX U MEAJICHHBIX
peakuusix. ®opmyna Jlebas—CMOITyX0BCKOTO.

Brrunciienne sHepruu aktuBanuu. Teopust Mapkyca Uil peakiyii mepeHoca 3JIeKTPOHa B pacTBOpax.
Cootnomenns bpéucrena u Ceménora—llonsHu.

15. Papukaneubie peakiuu. Lennbie peakiuu. [lonnMepusanronHsie nporecchl. TepMoarnHaMuKa U
KMHETHKA MMOJIMMEPHU3ALINN.

PanukaneHbie peakunu, ux Kinaccudukanus. Hepa3seTieHHbIe LETHbIE PEAKLIUH.
[Tonumepu3anuoHHbIe NPOLECCHl: paJuKalbHas M MOHHAs nojaumepusanuu. ['omononumepusanus,
COMONMMEpHU3alMd W TOJIMKOHAEHcanus. TepMoAVMHAMHMKAa ¥ KHHETHKA IOJIMMEPU3ALMOHHBIX
nporeccoB. MonekyisipHo-MaccoBbie pactpenenenaus (MMP) [ynbia u @nopwu.

16. Ilonyuenue u cBorcTBa JIMOPOOHBIX U TUOMUIBHBIX KOJUIOMAHBIX cUcTeM. DaKTophl, BIUSIOMINE
Ha CTAOMJIBHOCTH JHMO(POOHBIX KOJUIOMIHBIX CHUCTEM. OJIEKTPOIMTHAs Koarymsnus. Kunernka
KOAryJIsLuH.

JInooOHbIe aucTIepcHbIE CHUCTEMBI M METOABl MX IOJYYEHHUS: MENTU3aluusl W KOHJCHCALHS.
ArperatuBHasgs ¥ CEAMMEHTAIMOHHAs YCTOMYMBOCTH JHMO(POOHBIX KOJUIOHMIOB, (DakTopbl HX
cTabuiM3anyy U cCaMOPON3BOJIbHBIE TIPOLIECCHI, IPUBOAALINE K UX paspyuiennto. Dddexr Tungans.
Onanecuenuus. PacknuHuBaroliee AaBjicHUeE.

OcHOBBI TeOpHHM Koaryimsiuuu 3osed snekrponuramu (teopust JJIDPO). CrpoeHne MULENIbI
mmooOHBIX 30meil. MexaHU3Mbl KOHICHTPAI[MOHHOW W  HEWTPaIM3allMOHHOW  KOAryJsiivy,
3aBHCHUMOCTD OT 3apsiaa noHoB. IlpaBuno Ulyneue—I'apau ans koarynupyrouei cnocoOHOCTH HOHOB.
Ilepe3apsiaxa KOMJIOMIHBIX YACTHUIL IOA [JCHCTBMEM JIEKTPOIMUTOB. 30HbI YCTOWYMBOCTH U
KOAryJIsiLuHU 30Jieil IO KOHLIEHTpauuu sMekTponuta. [Ipasuna depsaruna—Jlanpay, Diinepca—Kopdoa,
dasinca—Ilanera—T"ana. Psanbr [odmeiictepa 1 Ux cBI3b ¢ Koarymsanued u nentusanueidl. Kunernka
KOaryJsiluy, ypaBHeHue CMOIyXOBCKOTO.

17. XuMH4YecKre paBHOBECHS B PacTBOpax JJIEKTPOIUTOB: KOHIYKTOMETPHS W MOTEHIMOMETPHS.
Nsmepenue pH. TurpoBanue.

Hucconyanus U XMMHYECKOE PaBHOBECHUE B pacTBOpax 3JeKTpoiauToB. KoHcTaHTa nuccouumanuu,
HMOHHOE IMPOM3BEACHUE, MMPOU3BEACHNE PACTBOPUMOCTH. 3akoH pa3BeldeHuss OCTBaibAa U TPaHULBI
ero mnpumenumoctd. pH.  Bydepusie  pactBopel, OydepHas  EMkocTh.  YpaBHEHHE
I'ennepcona—I accens6axa u TpaHULIBI €70 MPUMEHUMOCTH. KHCIIOTHO-OCHOBHOE TUTPOBAHHE.
MemOpannblii noteHnuain. CTekIsiHHbIN 21ekTpoa u pH-meTpus. YpasHenne Hukonbckoro.

HH(l)(i)y:’;HOHHBIfI NOTCHOHAI: MEXAaHU3M €TI0 BOSHUKHOBCHHA M MCTOJbl MUHHMMU3AllNMK €TI0 BKJIaJga B
HU3MEPUTCIIBHBIX CXEMaX.



18. IloBepxHOCTHBIE sBIEHUS. V30TepMBbI TMOBEPXHOCTHOTO HATSDKEHUS W aJCOPOIIHH.
[ToBepXHOCTHO-aKTHBHBIE BEIIlECTBA. 3aKOHOMEpPHOCTH MUIIEII000pa3oBaHusl. MeToasl
oTpezieNIeHUs] KPUTHIECKON KOHIIEHTPAIIMA MULIEIIOOpa30BaHUsI.

[ToBepxHOCTHAsT aKTUBHOCTh. [10BEPXHOCTHO-aKTHBHBIC M TMOBEPXHOCTHO-WHAKTUBHBIC BEIIECTBA.
[pasuno Hdroxno—Tpaybe u ero GU3NIeCKHid CMBICI.

JInodunbHbIE AUCTIEPCHBIE CUCTEMBI. YCIIOBUS UX 00pa3oBaHMs MPH AUCHEPIUPOBAHUU Makpodas u
TEPMOANHAMUYECKAsl YCTONYNUBOCTb.

Murnennsl I[IAB u ux cTpykTypa B BOAHBIX pacTBOpax M HEMOJSPHBIX PACTBOPHUTENSAX. bucmnoiinsie
CTPYKTYpPbI: MEeMOpaHBbI U 1eHbl. CBsI3b MOJICKYJISIPHOTO CTpOeHHs opraHndecknx [TAB u ux cBoicTB.
Kpurnueckass KOHIEHTpanus MHLEII000pa3oBaHust U MeToAbl e€¢ onpenencHus. Biusane nHa KKM
TEMIIepaTypbl, HIOHHOW CWJIBI, CTPYKTYpBl M pa3Mepa YIIIEBOAOPOJHOTO paaukania. TemmeparypHbIid
npenen MuneioodpasoBanus, Touka Kpadgra u touka nomytHeHus. ConmroOnmmu3anus B pacTBOpax
muneiooopasyroumx [TAB I'mapodmibHo-1unodmibHeI 6anaHc.

19. KuHeTHKa XMMHUYECKUX pEaKUUi B pacTBopax. BiMsHue MOHHON CHIIBI pacTBOpa Ha CKOPOCTh
XUMHYECKUX pPEaKLUN

Teopust epexoHOTO COCTOSTHUS (AaKTUBHPOBAHHOTO KoMiuiekca) ODiipuHra—I[lonsuau. [ToBepxHOCTH
MIOTEHIHAIbHOM dHepruu. IIoHATHE O CTATUCTUYECKOM ONMCAaHUU CKOPOCTH XUMUYECKON PEaKIUH.
BnusiHue cpenpbl Ha cKOpocTh XuMUdeckux peakuuil. ConeBble 3G (GEKTh B KHHETHKE XUMHUYECKUX
peakuuii. @opmyina bpencrena-beeppyma.

dopmyna Jleb6as—CMOTYyXOBCKOTO.

CrekTpoMeTpyuYecKHe  METOAbl  M3Y4YEHHs  KMHETHMKM  XHMHUYECKMX  peakuuid.  3akoH
Byrepa-Jlamb6epra-bepa. Ontuueckas mnotHocTh. Ko duueHTs NOMIOMIeHNS U SKCTUHKIIH.

OcO0EHHOCTH KUHETUYECKOTO OIMHCAHMUS OOJHOCTOPOHHUX U OGpaTPIMBIX peaKuHﬁ.

20. DneKTpoXuUMHUs: MPOIeCChl Ha 3JeKTpoaax. PaBHOBECHBIN ANEeKTPOAHBIN noTeHIMan. Kunetnka
3NIEKTPOAHBIX MPOLECCOB. Tpex M YeThIPEXdIEKTPOLHBIC EKTPOXUMHUECKUE SUCHKU. DIEKTPOIBI
CpaBHEHHUSI.

[londpusyemble W HEMOJNAPU3YEMBIE JIIEKTPOIBl, HMX HACAJIbHAs M peajbHas BOJBT-aMIEpHas
XapaKTepuCTHKA U npuMeHeHue. Merospl m3ydenus JJOC (aacopOruoHHBIN, MEKTPOKATMIIISPHBIH,
0 U3MEPEHUI0 EMKOCTH H TIp.).

Kunernka snextpomubix mnpoueccoB. Tok oOmena. YpaBHenust Tadens u bartnepa—Domnbmepa.
[Ipocreiimas SKBUBaJICHTHAs ANEKTPUUYECKas cxema 3neKkTponaa Dpuuiepa—Pananca. Bonbr-amnepnas
XapakTepucTuka  AuQQPy3MOHHO-TUMUTUPOBAHHOIO  TOKa  pa3psaga HoHOB.  llpemenbHbril
TUQPY3UMOHHBIN TOK U METOIbI CHYKEHUS T (HY3MOHHBIX OTPAaHHYCHH.

TpéxanexrponHas cxema. TpeOOBaHUS K MEKTPOAAM B CXEME JUJISI U3MEPEHUS: DIICKTPOKAHIUIAPHON
KpUBOM, €EMKOCTH M BOJBT-aMIIEPHOM XapaKTEpUCTHKH OJIEKTpojda. MeTonsl u3MepeHus
JIEKTPOIPOBOAHOCTH  PacTBOPOB HAa IIOCTOSHHOM UM IIEPEMEHHOM TOKE B  JBYX- U
YeThIPEXIEKTPOAHBIX sUeiKax. X mnpeumyliecTBa, HEIOCTaTKU W OOJACTH NPUMEHEHUSI.
TepmoxomneHcanus.

21. DnexTpokanuuigpHbie AieHus. CTpoeHne ABOWHOTO 3JIEKTPUUECKOTO CIIOA.

JIBOMHOI SIEKTPUYECKUH CIIOH M €ro CTpyKTypa. PaznuuHble MEXaHU3MBl €r0 BO3ZHMKHOBEHHUS Ha
¢da30BbIX TrpaHuIaXx. MojenpHble TOAXOABl K OINHCAHUIO JBOMHOIO 3JIEKTPHUYECKOTO  CIOS:
I'ensmronsia—Ileppena, 'yn—Hanmena, lItepra. ' paHuiel vX NpUMEHUMOCTH. YpaBHeHUE [ pama.
Ancop6rus.  Crienudmueckas u  Hecrenupuyeckas ancopOmus. MoHooOMeHHas ajmcopOrus.
VYpaBuenue ['u66ca.

Onekrpokanuiuisipabie siBnenus. Juddepennnanpaas EMKOCTh JBOWHOTO AMEKTPHUUECKOTO CIIOS U €€
nsMepenue. [lorennuan HymneBoro 3apsiaa, (akTopbl, BIUSIONIME HA €r0 BEIMYMHY M METOABI €ro
ompeneneHusi. YpaBHenue Jlunmnma-Ha. BrusiHme amcopOnmMy  OpraHUYECKWX — BEIIECTB H
cneundryeckoil ancopOUMU HMOHOB Ha AIEKTPOKANMUIIPHYIO KpUBYIO. JIMOTpOIHBIE psIbI
Todwmeiicrepa.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHsl, OCHAIICHHAS MYJIbTHUMEANAIIPOCKTOPOM U DKPAHOM.

VYueOHbIe 1a00paTOPHH, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOH € TIOAKIIOYCHUEM K ceTH «IHTepHeT»,
CpeACTBaMHU U3MEPEHHI U BCIIOMOTaTeIbHBIM 000pPYIOBaHHEM:

Amnanmutndeckue Becsl Ohaus Pioneer.

YcraHoBKa JUIsl OTIpe/ieIeHNs] TOBEPXHOCTHOTO HATSHKCHUS IO METOy BuiibreanmMu Ha OCHOBE
a"anutudeckux BecoB Ohaus Pioneer.

Kanopumerp Dxcnepr-001.

JuddepeHnmanbHbIi CKAHUPYIONIHNA KaTOPHUMETP.

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.).

Bonsnsie naboparopusie Tepmocrtarsl LOIP LT200.

pH—metp pH-150M.

pH-metps! (nonomep) Dxenept-001 ¢ KoMOMHUPOBaHHBIM 31ekTpoaoM "3 B 1"
(M3MepUTENbHBIN+CPaBHEHUAHTEPMOJATYHK) - 3 IIIT.

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

Ag/AgCl snexrponst cpasaenus ICp-10101.

Konnykromerpsl Dxcniept-002 - 4 .

KoHnykroMmerprueckre naT4uKky HATMBHOTO U orpyxHoro tuna Y III-T1C nadoparopHsie.
Konngykromerpuueckue siaeiiku ¢ miIockumu Pt anexTponamu.

Tutparop Gumepa Ixcnepr-007 M.

OHOKaHAIBHBIE HOTEHIIHOCTAThI-TaIbBaHOCTaThl Elins P-30J — 2 mt., Elins nano — 2 mit.
Nmnenancmerp-noreHimocrar-ranbBanoctar Elins P-5x. — 1 mT.

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

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

AstoMaruyeckue no3zaropsl Jlennuner ot 1 go 10 Mk - 1 .

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Xumuueckasi KHHETHKA: 3a]ja4H, TpUMepsbl, 3aianusi| Teker] : yue6. mocodue st By3os / A. I1.
[Typmans, B. H. Ilpocros, 0. H. Ko3znos ; M-Bo o6pa3osanus u Hayku Poc. ®enepanuu, Mock.
¢u3.-TexH. uH-T (ToC. YH-T .— 2-€ U3[., uchp. u gorn. — M. : MOTH, 2009 .— 195 c.
2. A, b, B. xumnueckoit kunetuku [Tekcr] : yue6. mocobue s By3oB / A. I1. ITypmans .— M. :
Axanemknura, 2004 — 277 c.
3. OcHoBsl pusnueckoit xumun [Teker] : B 2 9. Y. 1 : Teopus / B. B. Epemun [u 1p.] - MBMUHOM.
JIab. 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 nmosepxHoctH [Teker] : [yueOnuk-monorpadus] / B. W. Pongyrun .— JlonronpynHsiii
: Marennekr, 2008 .— 568 c.
2. Xumuueckasi TepMOJMHAMUKA : 3a/1auu, MpUMepsl, 3aaanus [Teker] : yued. mocobue ass By30B / U.
B. 3axapos [u np.] ; M-Bo oOpa3oBanus u Hayku Poc. dexepaunn, Mock. ¢us.-TexH. HH-T (TOC. YH-T)
.— 3-e m3a., ucnp. u gon. — M. : MOTHU, 2007 .— 128 c.
3. Kypc xumunueckoit kunetuku [ Teker] : yueOHuK utst By30B / H. M. Omanyans, 1. I. Kaoppe .— M. :
Bricmas mxoma, 1984 — 464 c.



PeKOMeHI[OBaHHaH JuTeparypa Ajd CaMOCTOATCIIbHOTO U3YUCHUA:

1. MenBuH-Xpt03 D. A. ®usnueckas xumus: B 2 KH. M.: 31-Bo HHOCTpaHHOM auTeparypsl, 1962,
2. AutpomnioB JI. I. Teoperuueckas snexkrpoxumus. M.: Beiciias urkoma, 1984.

3. Jlykomckuii FO.41., T'amOypr 10.J]. ®U3nK0o-XUMUYECKHE OCHOBHI JIEKTPOXUMHUH. JlonronpyaHbIi:
Hurtemnext, 2008. 424 c.

4. IMpuroxxun U., ledeii P. Xumuueckas tepmogunamuka. M.: BUHOM. Jla6. 3uanuii, 2009.

5. YHopkenpopd U., Halimanrceeapaiit X. CoBpeMEeHHBIH KaTanu3 U XUMHUYecKasi KHHeTHKa. M.:
Hurtemnext, 2013.

6. anuanwse @., Onbepru P. duznueckas xumusi — Mocksa : M3n-Bo Mup, 1978. — 648 c.

7. Mymkam6apos H.H. ®uzndeckas 1 koyutongHasi XUMHS: YI€OHHK I MEAULIUHCKUX BY30B (C
3a-madamu U pemenusmu). M.: ®JIMHTA, 2015. 455 c.

8. M3paenamBunu. Jx. MexxMmoneKkynsapHble 1 oBepXHOCTHBIE cuiibl / [lep. ¢ anm. .M. OxankuH,
K.b. 3enpnoBuy; Hayu. pen. U.B. SAmunckuit. M.: Hayunsiii mup, 2011. 456 c.

9. Pycanos A.U., ll{ékun A.K. Muneninoo0Opa3oBaHue B pacTBOpax MOBEPXHOCTHO-aKTHBHBIX BEIIECTB.
Canxkr-IlerepOypr: Jlans, 2019.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCUMILIUHBI (MOLYJIs1)

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
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8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJIIOYasl lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[Ipu moAroTOBKE M YTEHUH JICKLMH MOXKET NOTPEOOBATHCS CIeIyoIee MPOorpaMMHOe 00ecieyeHHE:
MS Word, MS Power Point, MS Visio, MathCad. [1pu camocTosITeTbHOM U3yUeHHH YIeOHOTO
Marepuaia HeoOXoJMMO HaJlMure ycTaHOBICHHBIX: Acrobat Reader, DJVU Reader.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, JOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIUM IMOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yiabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKEH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCIICHUS PA3JIMYHBIX 3a/a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaNPsDKEHHOW CaMOCTOATEILHOU PabOTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

- npopa60TKy yqe6H0r0 Marcpuajia, MIOAroTOBKY OTBCTOB Ha BOHIPOCHI, MNPCAHA3HAYCHHBIX JIA
CaMOCTOSATEJIIbHOI'O U3YUCHUS

— pellieHue 3a/1a4, IpeaIaracMblx CTyIEHTaM Ha 3aHATUSX;
— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

ITokazareneM BiajieHUs MaTepPHAJIOM CIIYKUT yMEHHE Oe3 KOHCIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEI.

BaxxHo noOuThCcA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHCHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpalaTrhCsi 3a KOHCYJIBTALUSMH K
[IPENoJaBaTeo.



Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
JlenapTaMeHT MOJIEKYISIPHON 1 OUOJIOTHYecKoi Ppu3uku
Kypc: 2
KBaJupuKaAnus: OaxanaBp

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

4 (BeceHHmit) - DK3aMeH
PaspaGorunkm:

A.B. HieHO0M, KaH/1. XUM. HayK, JOICHT
C.B. TpaubpkoB

A.1O. KykcuH, kaH. ¢pu3.-MaT. HayK

0O.B. Ceprees



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CniocobeH u3yyarb, aHaJIU3UPOBATH,
UCTIONIb30BaTh OMOJIOTMYECKHE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICh HA MATEMATHYECKUX,
bU3NUECKUX, XUMUIECKHUX, OMOJIOTMYECKIX
3aKOHAX, 3aKOHOMEPHOCTSIX U B3aUMOCBSI3SX

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb MyTH €€ PELCHUS

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer meTogamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

OIIK-4 CriocoOeH oCyIIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WH(GOpMalWU MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM IesITeNbHOCTH

OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl WHPOpPMALIUU B
oOmactu cBoeit mpodeCcCHOHAIBHON NeITeTbHOCTH

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
HCCIICIOBAHMSI

I1IK-1.1 Brnageer QyHIaMeHTaNbHBIMH — MOHSATHIMH,
3aKOHAMU M TEOPHUSIMH COBPEMEHHOW (DU3UKU M OUOJIOTHH

I[IK-1.5 VYmeer cTpouTh MAaTEMaTUYECKUE MOACIH MAJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIECHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

[IK-1.7 3HaeT ocHOBHBIC TpaBWiIa TIOBEJCHUS U pabOTHI B
COBpPEMEHHOH Hay4HO# 1abopaTopun

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIC B
X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JI€TIaTh HayYHbIE BHIBOJIBI
(3aKTrOUeHMS)

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

I[IK-2.2 YMmeer HaxOIUTh
OTIPECIIAIONINE H3y4yaeMoe SIBIICHUE,
YHCIICHHBIE OIICHKH I10 MOPS/IKY BETHYUHBI

KJIIOYEBbIE  IapaMeTpbl,
U TPOU3BOIUTH

[1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M J10Ka3aTeNbCTBA, HAYYHBIE NMPOOIEMBI M HX
pelIleHUs] SCHO M TOYHO B TEPMUHAX, MOHATHBIX JUIA
mpoheCCUOHANBHON ayAUTOPUH B MUCHBMEHHOH W YCTHOU

dhopme

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

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

[IK-4.2 3HaeT HCTOYHUKH TPOUCXOXKACHUA U yMeeT
MPOU3BOAUTH  OLIGHKY  IOTPEIIHOCTH  HM3MEpPeHHH |
JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

[IK-4.3 Cnocobern 000CHOBaTh NPUYHMHHO-CIICIACTBECHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare nzyueHus AUCHMIUTAHBI «OCHOBBI (PM3HUYECKOM XUMUM» 00YUarOLIHIACS TOTKEH:

3HATb:




- (hyHIaMEeHTaIbHBIE TIOHSTHUS, 3aKOHBI M TEOPUN (PU3MUECKON XUMUH;
- YHCJICHHBIC 3HAYCHUsI KOHCTAHT M MOPSAKOB (PU3NYECKUX BEIWYHH, YHOTPEOIIeMbIX B (hU3NIECKON
XHMUH;
- TNPUHLMIIBI pacyeTa PaBHOBECHOTO COCTaBa MHOTOKOMIIOHEHTBIX CHCTEM M IOCTPOSHHS (Pa3oBBIX
JMarpamM;
- YCJIOBUS TEPMOAMHAMHUYECKOTO PaBHOBECHS, B T.4. ()a30BOr0, XHMUYECKOT0;
- OCHOBHBIC  METOAbl  (PU3MKO-XMMHMYECKOTO  aHalM3a, KaJOpPUMETPUM U H3MEPEHUs
TEPMOANHAMUYECKHX CBOWCTB;
- OCHOBBI TEPMOJMHAMHKH I'€TEPOT€HHBIX IEKTPOXUMHUECKUX CUCTEM;
- OCHOBHBIC MOJICIM OIHMCAHMS JBOMHOTO OJIEKTPUYECKOrO CIIoS W aacopOuuu Ha Mex(pazHBIX
rpaHuIax;
- THIIBI, yCTPOMCTBO M CBOWCTBA OCHOBHBIX JJIEKTPO/IOB;
- IPUHIMIIBI OOBEIMHEHUS IEKTPOJOB B U3MEPUTEIIbHBIC SUEHKH;
- o01mye npuYrHBI 00pa30BaHUs, Pa3pPyIICHHS U CTAOMIBHOCTH TUCTIEPCHBIX CUCTEM;
- OCHOBHbIE MOJIEJIH OITMCAHUS IBOWHOTO IEKTPUUECKOTO CJI0s Ha TpaHMLe pa3zena ¢as;
- OCHOBHBIC 3aKOMEPHOCTH JJIEKTPOKHHETHICCKHX SIBJICHUI,
- B3aMMOCBS3b MOJIEKYIIPHO-KMHETHYECKHX CBOWCTB JUCIEPCHBIX CHCTEM C HMX COCTAaBOM U
CTPOCHUEM;
- YCIIOBUS TEPMOANHAMUYECKOTO PaBHOBECHS, B T.4. ()a30BOr0, XMMUYECKOTI0;
- 3aKOHBI JICHCTBYIOLIMX MAcC U JICHCTBYIOIINX OBEPXHOCTEH;
- TEOPUHU AKTUBHBIX CTOJKHOBEHMH, aKTUBUPOBAHHOTO KOMITJIEKCA M KJIETOYHOTO 3 (eKTa.
yMeThb:
- abcTparupoBaTbcs OT HECYIIECTBEHHBIX BIUSHUHA IIPU MOAEIMPOBAHUN (DU3UKO-XUMHUYECKUX
MPOIIECCOB B MOJICKYIISIPHBIX CHCTEMaX;
- JIeTIaTh BBIBO/IBI U3 COIIOCTABICHUN PE3yJIbTaTOB TEOPHH U SKCIIEPHMEHTA;
- IPOM3BOUTH YHCIICHHBIE OIICHKHY;
- JIeTIaTh Ka4e€CTBEHHBIE BHIBOBI B PACCMATPUBAEMBIX 3a/adax U Mpodiemax;
- BUZIETh (PU3NYECKYIO CyTh XUMHYECKHX MPOIECCOB U SBJICHUN B TUCIIEPCHBIX CHCTEMAX;
- (hopMynHpOBTab (HU3NUECKUE U MATEMAaTHIECKHUE MOJIENIN HEKOTOPBIX XUMUYECKUX SBJICHUI;
- TIOJIB30BAThCSI CIIPABOYHON JIUTEPATYPOH JJIS MOUCKA HEOOXOAUMBIX (PU3UKO-XUMHYECKHX TaHHBIX U
TOHSITHIA;
- IUIAHKUPOBATh IIPOBEJCHUE IKCIIEPUMEHTA;
- OIICHUBATh IOTPEUIHOCTh W CTENEHb JOCTOBEPHOCTH H3MEPSIEMBIX BEIMYMH U PE3yJbTaToB,
MOJTYYEHHBIX IPU UX 00pabOTKeE;
- BBISICHUTH MICTOYHUKH MOTPEIIHOCTEH BHIMOTHEHHBIX H3MEPEHUH.
BJIA/IeTh:
- HaBBIKAMH CaMOCTOSTENbHOW paboThl B Ja0OpaTopuyM Ha CIOXKHOM OSKCIEPHUMEHTAIHLHOM
000pyI0BaHNH;
- HaBbIKAMH OCBOCHUS OONBIINX 00BEMOB HH(POPMAIINY;
- KyJIBTYpO# IOCTAaHOBKHM M aHaJHM3a (PU3NKO-XUMUYECKHX 3a/1a4;
- METOJJaMHU MCCIIEA0BAHNUS TUCTIEPCHBIX CHCTEM;
- METOJJaMHU BO3JICUCTBHS Ha CTAOMIILHOCTD TUCIIEPCHBIX CHCTEM;
- METOJJaMH{ COCTABJICHUS M PELICHUS] KHHETUYECKUX YPAaBHEHUH U XUMHUYECKUX CUCTEM;
- HaBBIKAMH TPaMOTHOW 0O0paOOTKM pe3ylbTaToOB OSKCIEPHUMEHTa U CONOCTABICHUS HX C
TEOPETUUECKUMH 3HAYCHUSAMH U TaOJHMYHBIMH JAHHBIMH.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

OneHnuts KOHEUHyI0 Temmeparypy cropanus 4,4 r mnpomana C3H8 B aamabaruveckoit OGombOe,
copeprkauieit 32 r kucnopona O2. HauansHast Temneparypa 298 K.

K 20 M 0,2 M K2HPO4 no6asneno 10 mu 0,25 M pacrBopa HCI. Onpenenure pH momyueHHOMN
cmecu. pKa muccoumanuu GpochopHOIl KHCIOTHI MOCIEN0BA-TEIbHBIX CTYNICHEH JUCCOIMALNN PABHBI
cooTBeTCTBEeHHO 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 (M303JIEKTPUUYECKAST TOUKA).
N3BecTHBI KOHCTAHTHI JUCCOIMAIIMU COOT-BETCTBYIOIINX KucioTHOH (pKal = 2,35) u ocHoBHO# (pKa2
=9,78) rpynn mpu 25 °C.



CranpapTHbie SHTpONHHU Aucconmanuu 3tux rpynm npu 25 °C paBabl ASO1 = -28,8 Jx/(K-monb) u
AS02 = 39,3 JIx/(K-momp). Ouennrte, kakas w3 KOHCTaHT auccorumaruu, K1 wmm K2, cunpaee
W3MEHUTCSI C POCTOM TEMIIEpaTyphl, JalTe 3TOMYy KadyeCTBEHHOE OObsCHeHHE. B Kakyio cTOpOHY
CABUHETCS M303JIEKTPUIECKAs TOUKA JaHHOW aMUHOKHUCIIOTHI?

Paccunraiite crenens HachieHUs MuorioOnHa kuciopoaom rpu P(0O2) = 30 MM pt. cT. (mapuuaibHOe
HaIpsbKeHHEe KUCIopoaa B KPOBH),

eciu craHaaprtHas 3Heprus [mb0ca peakuuu okcureHupoBaHuss muornobuHa Mb + O2 = MbO2 npu
310 K paBna —12,95 xJI>»x/mMomb.

Haiinure padory Na/K-AT®da3sl no nepeHocy 3 nonoB Na+ u3 kieTku u 2 noHoB K+ B KJeTKy uepe3
MIa3MaTrdeckyro MmeMopany mpu 37 °C, eciu X KOH-IIEHTPAIMKA BHYTPHU KJIETKU COCTaBISIOT 46 u 340
MM, a cHapyxu 460 u 10 MM cootBercTBeHHO. [lagenne nmoTennmana Ha MemOpane @in—pout = 60
MB.

[1na3ma yenosedeckoit kpoBu 3amep3aet npu —0,56 °C. KakoBo ee ocmotuueckoe nasienue npu 37 °C,
U3MEpPEHHOE C TIIOMOIIbI0 MeMOpaHbl, NIPOHUIAEMONW TONBKO Ui BoAbl? OleHHTe, KakoBa
KOHLIEHTPAIUsI H30TOHUYECKOrO PacTBOpa XJIOpHUaa HaTpus?

Kommnonentsl Ounapnoii cmecu Bi—Cd coxpaHsoT HEOrpaHHYEHHYIO B3aMM-HYIO PacTBOPUMOCTD
TOJBKO B JKUJIKOM COCTOSHHMHM, IPH 3aTBEPJECBAHMM TaKOH cMecH OOpa3yloTcsi He CMeEIIaHHbIE, a
uHanBHayandbHble KpucTauibl Bi u Cd. B cBs3u ¢ atum (aszoBas guarpaMMa Takod CMECH HUMEET
3BTeKTHYECKUH BUJ. OLEHUTE TEMIEPATypy IBTEKTUKH U YAETbHBIM MOJISPHBIN COCTaB IBTEKTHUECKOH
CMECH, €CJIM U3BECHBI TEMIIEpaTyphl U SHTAJIBIINU TUIaBieHus yucThix Bi u Cd.
T, K AHmu, x/[x/mMons
Bi 544,6 11,30
Cd 594,3 6,11

Boraucimte OJ1C nenm: (—) Pt (H2) | HCOOH (c = 1 n) | KCl(rac) | CH3COOH (c = 0,5 n) | (H2) Pt
(),

eciu nipeHeOpeub TudPy3HOHHBIM MOTEHIMANIOM. KOHCTaHThI AUCCOMAIME MYPaBbUHON U YKCYCHOM
KHUCJIOT paBHbI cOOTBETCTBEHHO 1,27-10—4 u 1,80-10-5 M.

Boruncnute koHCTaHTy paBHOBecus peakuuu: Zn + CdSO4 = ZnSO4 + Cd
mipu 25 °C, eciu CTaHIapTHEIN MOTEHITHA IIMHKOBOTO 3JIEKTPOJIa PaBeH

—0,763 B, a xagmueBoro snekrpoaa paBeH —0,402 B. CocraBpTe menp W HaMU-IIATE PEAKINU Ha
AIIEKTPOJIAX.

OKBUBAJICHTHBIE JIEKTPONPOBOIHOCTH Ipe/esIbHO pazbaBieHHbIX pacTBopoB NaCl, HCOONa u HCI
npu 25 C coorBercTBeHHO paBHbl 126,4; 104,6 uw 426,1 Cm x cm2/Monb. VYaenbHas
anexrporpoBoaHocts 0,012 mace. % pactBopa HCOOH cocrasnser 2,38x10—4 Cwm/cm. Paccuurars
koHcTanTy auccounanuu HCOOH u pH ykazannoro pactsopa HCOOH.

[ToBepxHOCTHBIN MoTeHIIMan MeMOpaHbl paBeH —35 MB. Haiitu pH y noBepx-Hocti mMemOpaHbl npu
ycioBud, 4to pH B 00beMe cpefibl cocTaBisier 7,6.

B Tabnuie npuBeneHsl pe3yabTaThl TEH3MOMETPHUECKUX N3MEPEHU KO (U-IIMEHTa TOBEPXHOCTHOIO
HATSOKEHHUS BOJHBIX PAcTBOPOB rekcagenuntpumMeru-mammonus xiopuga HTAC ¢ KKM 3,5 mM.
OueHuTp MO 3TUM HAaHHBIM KOH-cTaHTy anacop6oumn HTAC u muomians, NpUXOASIIYIOCS HA ONIHY
monekyny IIAB B HaceimenHom azncopOumonHoM cioe. KakoBa npubnusutensHo KKM
terpaaeuunTpumeruaammonus xiaopuaa TTAC?

C,MM 0 0,01 0,05 0,11 2 4
o,MHM 73,0 72,2 69,7 67,3 53,3 48,0 424

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst



[Tpumepsl BorpocoB Kk auhHepeHIInPOBAaHHOMY 3a4eTy:

1. Tlouemy mpou3BeneHHE PACTBOPUMOCTH SBISETCS MOCTOSHHOM BENMYMHOW TpU 3aJaHHOMN
Temneparype?

2. Yro Takoe TemaoBoi 3¢ (eKT peaklny 1 Kak OH CBA3aH C TEPMOIANHAMHYECKUMH TOTEHLIUATAMU ?

3. DHeprus TuApaTaluy ¢ POCTOM pajauyca HOHa pacTeT win ymeHblnaercs? Kakas 1o ¢yHKUus c
TOYKH 3peHus moaenu bopHa?

4. TloueMy HeopraHW4ecKHe COJIM OOBIYHO UMEIOT KOA(PQHIIMEHT pachpeiesieHus B CTOPOHY Oolee
MOJISIPHOTO PACTBOPUTEIIS?

5. KakoBa CBsI3b KOHCTaHTHI PAaBHOBECHS M CTaHAApPTHOM sHeprun [ m66ca? Yem ona olycioBieHa?

6. Cxemarnuecku H300pa3uTeiIbHO KpuByt0 TUTpoBaHUs 0,1 M yKCyCHOH KHCJIOTBI B KHCIIOH U
HIENIOYHON 00NacTsax. YKaxkure o0nacth HaubomnbInel 0ydepHol EMKOCTH U TOUKY SKBHUBAJICHTHOCTH.

7. Kak mo uzorepme NOBEpXHOCTHOTO HATSKEHUS OLEHUTH IUTOIma s Ha Monekyny [IAB B MoHocmoe?

8. Kak MeHSIOTCS KOHCTaHTHl pPAaBHOBECHS OK30- M DSHAOTEPMUYECKHX PpEaKIuid ¢ pocToM
temneparypbl? OObSICHUTE TPUUUHY.

9. Kaxoii QJICKTPOJIUT JIy4IlIC HOﬂOﬁHCT AJId 3alO0JIHCHUA COJICBOTO MOCTHKA: paCTOBP TMAPOKCHUIA
HaTpusa UK alerara AT ?

10. Kak 1 mouemy 1miepoxoBaTroCch MOBEPXHOCTHU BIHET HAa €€ CMaYUBAEMOCTh?
11. Ins xakux [TAB xapakTepHo nosiBIeHHE TOUKH MOMYTHEHUsA? B yem npuymHa 3Toro apieHus?

ITpumeps! BOIIPOCOB K 3K3aMEHY:

1. Tlouemy wu30TepMa TIOBEPXHOCTHOTO HATSDKEHHA BOMHOrOo pactBopa uyuctoro I[IAB B
MOJTyJIOrapuPMUYECKUX KOOPJUHATAX BCEIAa BIMyKJa BBEpX?

2. 300pa3uTe Ka4eCTBEHHO HA OJHOM rpaduke, Kak M3MEHSIEeTCS KOHLIEHTPALUs MOHOMEPOB U MHIIEILI
ITAB B 3aBucuMocTu oT 0011eit kormenTpanuu [TAB B pactBope?

3. Kak Tteopust JJJI®O o0ObsicHsET CTaOMIBHOCTh THAPOGOOHBIX 30JIed W HMX DIEKTPOIUTHYIO
KOAryJsiuuio?

4. Ha ogHOM pHCyHKe HM300pa3uTe pacrupeneieHrs KOHLUEHTPAMH OJHO- M TPEX3apsiIHBIX HOHOB B
J3C ot paccTosHUS 10 DJIEKTPO/IA, €CIIM UX KOHIICHTPAIMK B TIIyOWHE pacTBOpa OJJMHAKOBBHI?

5. Kakue nporeccsl, MpOUCXOSIINE Ha IEKTPOJax, OTpaXkaeT SKBUBAJICHTHAS HJIEKTPHUYECKas CXema
Opuuiepa—Penanca?

6. CxemMaTn4yHO HU300pa3uTe 3aBHUCHUMOCTh ITOTCHIHAJIBHONW SHEPTUU PEAreHTOB OT KOOPIMHATHI
peakuu. YKaXUTE€ HCXOJHBbIE M KOHEUHBIC BELIECTBA, MPOMEKYTOUHBIC MPOLYKTHl U IEPEXOAHOE
COCTOSIHHE.

7. Kak cBsi3an TeruioBoi d¢¢dekT o0paTUMOlN peakiuu ¢ YHEPTUSIMHU aKTHBAIUK MPSIMO ¥ 0OpaTHOM
peakmmii?

8. Kak u mouemMy CKOpOCTb pEakUMH MEXIY Pa3HOMMEHHBIMH HMOHAMHM B PacTBOpE 3aBUCHUT OT
KOHIIEHTpau HHAN(PPEPEHTHOTO K ITON peakiiuy MEeKTPoInTa?

9. Uro cunmpHee u3aMeHsierca B psagy kucnor: H20, HF, ykcycHass KucioTa: KOHCTaHTa CKOPOCTH
accouuanuu wim auccounanuu? OTBeT 00BICHUTE.

10. ITouemy émrocth nuddysnoit yactu JJIC 3aBUCUT OT KOHIIEHTPAIUH, & EMKOCTh IJIOTHOW — IOYTH
HE 3aBUCHUT?

11. Kunermka ¢epMEeHTaTUBHONW peakluW TMOMUYMHACTCS MeXaHu3My Muxasnuca—MeHTeH.
KauectBeHHO wu300pa3ure 3aBUCHMMOCTb KOHLEHTpaUUH CyOcTpara OT BpeMeHH B o0jactu
KoHIleHTparuii cybcrpara [S] >> Km u [S] << Km, tne Km — xoncranta Muxasnuca. Kaxos
3¢ GEKTUBHBIN MOPSIOK peakuu 1o cyoctpary?

[Ipumeps! 3K3aMeHAIMOHHBIX OUIIETOB.
burer 1.

1. DHeprus rugpatanuyd ¢ POCTOM pajauyca HMOHa pacTeT win ymeHblnaetrcs? Kakas sto ¢yHKUus c
TOUYKHM 3peHus moaenu bopHa?

2. lMouemy émkocth auddy3Hoi yactu JIOC 3aBUCHT OT KOHIIGHTPALIUH, & EMKOCTh TUIOTHOM — MOYTH
HE 3aBUCHUT?

3. Kak o HN30TCPMC MMOBCPXHOCTHOTO HATAKCHUS OLCHUTD IJIOIIAAb Ha MOJICKYITY ITAB B MoHOCHOE?

4. Yro cwipHee m3MmeHsiercss B psagy kucior: H20, HF, ykcycHas KucioTa: KOHCTaHTa CKOPOCTH
acconuanuu win quccouuannu? OTBeT OOBSICHUTE.



5. DIeKTpOKMHETHYECKHE SBJIEHHs, BO3HUKAIOIIME TI10J] JCHCTBUEM BHEIIHETO HAIpPSKECHUS.
Bo3HukHOBeHHE Pa3HOCTU MOTEHIHUAIOB B PE3YJbTATEe ICKTPOKMHETUYECKUX SIBICHUH. YpaBHEHUE
I'enpMronbiia—CMOITyXOBCKOTO JJISi CKOPOCTH JIEKTPOOCMOTHYECKOTO ABMKEHUS KUAKOCTH. OleHKa
pa3MepoB HAHOYACTUI] [0 aHAINW3y OpPOYHOBCKOTO [BHMXCHHUS (HAHOTPEKHMHI M JAMHAMHYECKOE
CBETOpAaccesHUE).

6. Ilitazma vemoBeueckoil kpoBu 3amep3aeT mpu —0,56 °C. KakoBo ee ocMOTHYeCKOe JaBiieHue mpu 37
°C, W3MepeHHOe C TMOMOIILI0 MEeMOpaHbl, TPOHHUIIAEMOW TONbKO st Boabl? OleHHTE, KaKoBa
KOHLIEHTPAIUs] H30TOHUYECKOrO PacTBOpa XJIOpHUaa HaTpus?

buier 2.

1. Cxemarnueckun u300pa3uTeiabHO KpuBYyI0 TUTpoBaHUS 0,1 M yKCyCHOH KHCIOTBI B KHCIIOH U
HIENIOYHON 00NacTsX. YKakure o0nacth HaubomnbIiel 0ydepHol EMKOCTH W TOUKY SKBHBAJICHTHOCTH.

2. KakuMu mnpeumymiecTBaMM o00JaJaeT TPEXJIEKTPOIHAs CXeMa Ieped ABYXAJIEKTPOIHOW IpH
W3MEPEHUH MOTEHLIUANA PA00YEro IEKTPOaa, HA KOTOPOM HUIET AIEKTPOXUMHUYECKAs PeaKus?

3. Tlouemy wu30TEepMa TMOBEPXHOCTHOIO HATSHDKEHUS B MOJNYJIOrapuMHUUECKHX KOOPAWHATAX
ropuzoHTanbHa nocie KKM?

4. Kunetnka (epMEHTAaTUBHOM peakIiy MOAUYUHIETCS MexaHn3My Muxasnuca—MenrteH. KauectBeHHO
n300pa3uTe 3aBUCUMOCTb KOHIEHTpAIMK CyOcTpara OT BpeMEHH B 00JacTH KOHLEHTpaluii cyocTpara
[S]>> Km u [S] << Km, rge Km — konctanra Muxasnuca. Kakos 3(h(hekTuBHBIN TIOPSIOK PeaKkiuy 1o
cyocTpary?

5. TepMmonuHamMuyecKne M KHHETHYECKHE YCIOBHS pPaBHOBECHS. MeXxaHHMYecKoe, TepMHUYECKOe W
XUMHYECKOe paBHOBecue. M3menenue sHepruu [mOOca mpu TpPOTEKAHUM XUMHUYECKOW peakiuu
(m3otepma Bant-Todda). Koncranra paBHOBecus 1 €€ CBA3b C TEPMOAMHAMUYECKHUMHU MMOTCHLIUAIAMHU.
OnpeneneHue HarpasiIeHUs] CAMOIPOU3BOIBHOIO TEUEHUS] XUMUUECKONH PEAKIIMH.

6. Haitnure pabory Na/K-AT®a3s1 o nepenocy 3 nonos Na+ u3 kieTku u 2 noHoB K+ B KiieTKy uepes
1a3mMaTuueckyro MmemOpany npu 37 °C, eciiu X KOHLEHTPaluu BHYTPH KJIETKU COCTaBISIOT 46 u 340
MM, a cHapyxu 460 u 10 MM cootBercTBeHHO. [laneHne moreHmana va Memopane gin—pout = 60
MB.

Kputepun onennBanus

Onenka ommuHo 10 OGamnoB - BBICTABJISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
INPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.

Onenka omMYHO 9 Oa/uioB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHNH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PEIICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopo1o 7 6ajioB - BBICTaBISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSATHh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomio 6 0aioB - BHICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, IPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WJIM B PEUIEHUH 33/1a49 HEKOTOPBIE HETOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U IO CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIEC 3HAHMS Ha IPAKTHKE, HO JTOMYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka yHIOBIETBOPUTENBHO 4 Oamga - BBICTAaBISAETCSA CTYAEHTY, IHOKa3aBIIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIPU 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILCHUS] JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OueHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCSl CTYACHTY, KOTOPBIA HE 3HAET OOJbIICH YacTH
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMyIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS NTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHKka HEYNOBIETBOPUTEIBHO | 0amn - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3aj1au.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[Tpu mpoBeeHNH YCTHOTO dK3aMeHa o0ydaronieMycs npenoctasisiercs 40 MHHYT Ha IOATOTOBKY.
JImUTeNbHOCTB SK3aMeHa ISl KaXK/I0TO CTY/ICHTa He JJOJDKHA IPEBBIIIATh IBYX aCTPOHOMHYECKHX YacOB
C MOMEHTa TOJIy4eHHs OueTa.

JuddepenunpoBaHHblii 3a4eT B 3 ceMecTpe BHICTABISIETCS Ha OCHOBE OLICHOK 3a JJOMAIlIHHE 3aaHus,
KOTPOJIbHBIE Pa0OTHI M KOJUIOKBUYM B KOHIIE CEMECTpa.

JuddepeHurpoBaHHbIN 3a4eT B 4 ceMecTpe BHICTABIISICTCS HA OCHOBE OLICHOK 3a BBIMOJIHEHUE U CIady
nabopaTopHBIX padoT.



