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1. ey n 3a1a4M 0CBOEHUSI AN CHMUIIIMHBI (MOTYJISA)

Llesn ocBoeHUS AMCUUIUIMHBI (MOIYNs): (POPMHPOBAHUE Y CTYACHTOB 3HAHUI OCHOB HAayKH 00
NIEKTPOJIUTAX U €€ BAKHEUIINX IPAKTUYECKUX IIPUIIOKEHUN

3agaum: copMHpOBATH Y CTYJCHTOB: MPEACTABICHNE O COBPEMEHHOM YPOBHE Pa3BUTHS TEOPHH
AJIEKTPOJMTOB, O MHOTO0Opa3Wu MPAKTUUYECKOTO MPUMEHEHHS 3JIEKTPOJIUTOB; 3HAHUE KIACCHUYECKOMH
TEOPUU PACTBOPOB DJIEKTPOJIMTOB, OCHOBHBIX MOJEIBHBIX IPEACTABICHUN O CTPOCHHU PACTBOPOB,
pacIuiaBOB M TBEPABIX JJIEKTPOJIUTOB; 3HAHUE OCHOBHBIX 3aKOHOMEPHOCTEM M KOJUYECTBEHHBIX
XApaKTEPUCTUK MOH-MOHHOTO M MOH-IUIIOJIBHOTO B3aWMOJICHCTBHS B BOJAHBIX PACTBOPAX JIEKTPOJIMUTOB,
pPacTBOpPOB TaK HA3bIBAEMBIX AIPOTOHHBIX PACTBOPUTENEH, PACTBOPOB IOJIMAJIEKTPOJIUTOB, PaCIUIABOB
JJIEKTPOJIUTOB — HMOHHBIX pPaCIUIaBOB, TBEPABIX JJIEKTPOJIMTOB, B TOM YHCIE CYINEPUOHUKOB KaK B
COCTOSIHUM DPAaBHOBECUS, TaK M  IIPU IPOXOKACHHUM DIIEKTPUYECKOIO0 TOKA; YMEHHE HCIIOJIb30BaTh
ITOJTY4EHHBIE 3HAHUS JUISl pEIIECHNs KOHKPETHBIX 331a4

2. Mecto aucummiinnsbl B ctpykrype OIIOIT BO

HucuunnuHa «Teopus 37I€KTPOJIMTOBY» OTHOCUTCS K BapuaTUBHOW vacTu bioka 1, nucuuniavHbl
1o BBIOOPY OCHOBHOHM 00pa3oBaTeIbHOM MporpamMmbl Mo HampaieHuto noarotoBku 04.04.01 Xumwus
(OnexTpoxumus).

TpebGoBaHMsT K BXOJHBIM 3HAHMSIM, YMEHUSIM U KOMIIETCHLHUSM CTYJEHTa, HEOOXOIUMBIM JUIsS
W3Y4EHHUS TUCHUIUINHBI « TeopHs 3JeKTPOIUTOBY:

- BJIQJICHME 3HAHUSAMHU IO OOIIEeH XUMHUHU JJs XMMHYECKHX CIEHUalTbHOCTEH, B T.4.: OOIIMMU
CBEJICHUSIMH O pacTBOpax, paCTBOPUMOCTH, XUMu4eckoi Teopuu pactBopoB JI.V1. Menzaeneesa, ciocobax
BBIPOKEHUSI KOHIIEHTPAllMU PAcTBOPOB, AJIEKTPOJUTUUYECKOW TUCCOLMALUU, TUAPOJIN3E, HOHHOM
npou3BeaeHuu Boabl, pH u 1.11.;

- BJIaJIeHE OCHOBHBIMU MOHATUAMU GUZUYECKOIN XUMUMY;

- YMEHHUE UCNOJIb30BaTh TEOPETUUECKUE 3HAHUS JUISl PELICHUS PACUETHBIX U SKCIIEPUMEHTAIBHBIX
3a/1a4 0 XUMHUH.

N3yuenue mucturuiiHbl «Teopus 31EKTPOIUTOBY Oa3upyercss Ha CyMME 3HAHHH, MOIY4YE€HHBIX
CTYICHTaMH B XOJ€ OCBOGHHUS CIEIYIOIIUX AUCHUIUIMH: «OO0Ias W HeopraHudeckas XUMUA»,
«Dusnueckas xumus», «Komnonanas Xxumus».

3. TpeOoBanusi K pe3yJibTaTaM OCBOEHHS JUCHHUILIMHBI (MOYJIAA)

B coBokynmHOCTH C APpYrUMHU TUCHUIUIMHAMU MPOGUiIs «INEKTPOXUMHUS» JucuuIuinHa «Teopus
AIIEKTPOJIUTOBY» HampalieHa Ha (OPMUPOBAHUE CIEAYIONINX KoMmreTeHIui B coorBercTBun ¢ ®I'OC BO
n OIIOIl BO no wnanpasnenuto noArotoBku 04.04.01 Xumusa (DOnextpoxumusi) (ypoBeHb
MarucTpaTypbl):

OIIK-3: cnocoOHOCTh HCIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILIMH B
npodeccuoHaANBbHOM IeATENBHOCTH MPOPECCUOHATBHOMN AeATEeIbHOCTH.

B pesynbrate u3ydenus kypca « Teopus 3JIEKTPOIMTOBY» CTYICHT JOJDKEH:

3HaTh:

-OCHOBHBIE 3aKOHOMEPHOCTH M KOJHMYECTBEHHBbIC XapaKTePUCTHKH HWOH-UOHHOTO U HOH-
JUMOJIBFHOTO B3aMMOJAEWCTBHUS B BOJHBIX pPAacTBOpax »dJEKTPOJUTOB, PAaCTBOPOB TaK Ha3bIBAEMBIX
anpPOTOHHBIX PACTBOPHUTENEH, pACTBOPOB MOIUIIEKTPOIUTOB,

- OCHOBHBIE 3aKOHOMEPHOCTH U KOJIMYECTBEHHbIE XapaKTEPUCTHUKU B PACIIaBaX dJIEKTPOIUTOB —
WMOHHBIX PACIIJIaBOB, TBEPJABIX 3JEKTPOJIUTOB, B TOM YHUCIIE YAUBUTEIBHBIX TBEPHABIX JEKTPOIUTOB CO
CBEPXBBICOKOW MPOBOJAUMOCTBIO — CYMEPHOHUKOB KaK B COCTOSHHU pABHOBECHS, TaKk U  IpH
MIPOXOKJICHUH IICKTPUUECKOTO TOKA;

YMmerh:



- MCIIOJIb30BaTh IOJIyYEHHBIE 3HAHUS Ul PEIICHUS KOHKPETHBIX 33/a4: ONpEACICHUE YAEIbHOM,
MOJISIPHOM U SKBMBAJIEHTHOM JIEKTPOIPOBOJIHOCTEN PACTBOPOB U PACILIABOB AIEKTPOJIUTOB, HAXOKAECHNE
CTENEHM M KOHCTAHThl JUCCOLMALMU Pa3JIMYHBIX AJIEKTPOJIUTOB, a TAKXKE HAXOXKIEHHE KOHCTAHTBI
YCTOMYMBOCTH U CTEXMOMETPHUYECKOIO  COCTaBa  KOMIUIEKCHBIX  COEIUMHEHUH  METOJOM

AJIEKTPONPOBOJHOCTH.
Baanern:

- OCHOBHBIMH 3HAHHWAMH, INOJTYUCHHBIMU B JICKIIMOHHOM KYPCC NJUCHUIIIINHBI, H€O6XOI[I/IMI>IMI/I JIIs
BBIIIOJIHCHHA TCOPETUUCCKOI'0 U SKCIICPUMCHTAJIbHOT'O UCCIICAOBAaHM.

4. Coaep:xkaHue U CTPYKTYpPa IMCUMILIUHBI (MOLYJIs1)

Tabauna 1. Conep:kanue TUCHUNIHHBI (MOTYJIsA)

No

pasnena HaumenoBanue pazgena

Coneprxanue paszena

dopma TEeKyIero
KOHTPOJIA

1 2

1. 3

2. 4

1 Brenenne. [Ipeamer
AIEKTPOXUMUH.

3. [Ipenmer JNIEKTPOXHMHH,
OCHOBHBIE  pa3leibl  TEOPETHYECKON
JIEKTPOXUMUH.

4. JIP, /13, PK

2 Knaccnueckas Teopust
AIEKTPOJTUTUYECKON
JUCCOMALINH.

o. OKCIEPUMEHTAIBHOE
JI0Ka3aTeNIbCTBO CYIIECTBOBAHUS HOHOB B
pacTBOpax 3JIEKTPOJUTOB. XUMHUYECKOE
paBHOBECHE B PacTBOPAX 3JIEKTPOIUTOB.
Henocratku teopun D1,

6. J13,J1P,
PK,K,T

3 TepmoanHamMuveckoe
OIHMCAaHUE PABHOBECHUH B
pacTBOpax 3IEKTPOIUTOB.

7. CymHocTh METOoIa
kod(durmenToB akruBHOoCcTH. [loHsATHE
AKTUBHOCTH u koadpummenTa
akTUBHOCTH. OTIMYMEe aKTUBHOCTH OT
KOHIICHTpanuu. [IpriIoKUMOCTh 3aKOHA
NEWCTBUSI Macc K PEalbHBIM PacTBOPaM.
3aBUCHMOCTD ko3 durmeHToB
AKTUBHOCTH oT TEMITePATYPHI.
CooTHomeHus: MeXay KodhduueHTamu
AKTHBHOCTH.

8. A3, JIP,
PK,K,T

4 Hou-nmumnonsHoe
B3aHUMOJIEIICTBUE B
pacTBOpax 3JICKTPOJIUTOB.

9. Mexanu3m o0pazoBaHus
pacTBOPOB  DJIEKTPOJUTOB.  DHEprus
KPUCTAJUIMYECKON pelleTKu. SIBneHue
COJIbBaTallUM W THJApaTallud  HOHOB.
OKCIIEpUMEHTAIILHOE OIIpEJEIICHUE
qyucell COJIbBATALIUU. Crpykrypa
KUAKOCTEH W SBJICHUE COJIbBATALMU.
XVUMHUYECKUE DHEPIruu COJbBATALUU MU
ryfpaTaiMu  MOHOB.  Teopernueckue
pacueTsl SHEPrUu TUIpaTallH.
Mopenbnbiii  pacuer bopna.  Pacuer
SHEpruu ruaparauuu 1o bepHany wu
®Daynepy, 11 1 IBaHCy.

10. 13,  JIP,
PK.K,T

5 HNou-nonnoe
B3aUMOJICIICTBYUE B
pacTBOpax dMEKTPOIHUTOB.

OcHOBHBIE MPeANOCHUIKA Teopun Jlebasi-
I'okkensa.  Teopus  Jlebas-Itokkens.
BeiBon OCHOBHOTI'O YpaBHEHUS.
3aBUCHMOCTb  BEJIMYMHBI K oT

12. 3, JIP,
PK,K,T




KOHILICHTpauuu. PenieHue  OCHOBHOTO
ypaBHEHus. BpiBox ypaBHeHHs Juid
KOA(PQPUIIMEHTOB aKTUBHOCTH. BBIBOJ
ypaBHenuil [lebas-I'rokkenss BTOporo u
TPETHETO MPUOTMIKESHHHA.

11. [Ipumenenne MOJIEKYJISIPHO U
CTaTHCTUKH K PAacTBOpPaM 3JIEKTPOJIUTOB.
[Ipumenenne teopun ebas-Itokkens K
ciabbpIM 3JIEKTpoJIUTaM. PacTBOpUMOCTD
u Teopus Jlebas-I tokkens.

HepaBHoBecHbI€ sIBIICHUS B
pacTBOpax 3IEKTPOIUTOB.

OO0mras xapakTepUCTHKAa HEPABHOBECHBIX
SBIICHMI B PpacTBOpax AIIEKTPOJIHUTOB.
Hudpdy3uss 1 Murpauus  HOHOB.
Jnddy3noHHbIN NOTEHIIHA.

Uucna mepeHoca W METOABI  UX

OIIPENETICHUS. [Ipenenbuas
JEKTPOIPOBOAHOCTH HOHOB.

DnekTpohopeTHIECKHit ahdexr.
PenakcanmonHsIi s¢dexT. Bpems

penakcanuu. 3aBUCUMOCTH TTOBUKHOCTH
U DJIEKTPONPOBOJHOCTH  HOHOB  OT

KOHIEHTPALIHH. Dddexr Buna.
BricokouactoTHblii  3ddext  Jlebas-
danbKEeHroreHa. Teopetnueckoe

UCTOJIKOBaHUE YKCeI MepeHoca.
DNEKTPONPOBOJHOCTE M acColMalus
noHoB. Teopuss CoxonoBa. Teopus
Cemenuenko. Teopust beeppyma. Teopus
00pa3oBaHUS HMOHHBIX TPOWHUKOB TIO
®yoccy u  Kpocy.  Onpenenenue
KOHCTAHT JUCCOIMAIMU (acCcolMaliy Ha
OCHOBAaHUU JTAHHBIX 00
AJIEKTPONPOBOAHOCTH. MeToa pacuera
KOHCTaHT accolMallid M3 JaHHBIX 00
ANEKTPONpPOBOAHOCTH 1o Dyocc U
Kpoycy. Pacuer koHCTaHT acconuanuu B
MOHHbIE  TPOMHUKM MO  JIaHHBIM
ANEKTPOIPOBOJIHOCTH.

[ToBenenune pacTBOpPOB, COAEpKAIIUX
COJIbBATUPOBAHHBIE JIEKTPOHBIL.
HekoTopble 3aKOHOMEPHOCTH HOHHBIX
peakuMii B pacTBOpax 3JIEKTPOJIMTOB.
Tunbel MOHHBIX peakuuid W METOJbl UX
n3ydenusi. CoortHomeHue bpeHcrena.

CoBpemMeHHbIE MPECTaBICHUS 0
MEXaHHU3ME IEMEHTAPHOIO aKTa HOHHBIX
pEeaKuuu.

13.

4.  [13, P,
K,T,PK

PacmnaBel u TBCPABIC
QJICKTPOJIUTHI.

Crpoenne MOHHBIX XHIKOCTeH. OOmme
cBefeHMs. KBasupemieroyHass MOJENb.
Hpipounas  mopens.  KpucramnuTtHas

16.  J3, JIP, PK,
KT

6




Mozenb.  Mojaenb  MOJNUAAPHYECKUX
IpIpoK. Mogens cBOOOAHOTO oOOBeMa.
Mogeins Ppa3IMYUMBIX CTPYKTYD.
Crpoenue pacIiyiaBIe€HHBIX TajJOTreHUI0B
IIETIOYHBIX METAJIJIOB. ABTOKOMITJICKCHAS

MOJIETIb.

Huddy3uss B  HOHHBIX  pacIuiaBax.
DIEeKTPONPOBOIHOCTh HMOHHBIX
pacIulaBOB U METOJbl €€ H3MEPEHHUS.
TemneparypHas 3aBUCUMOCTD
JIEKTPOIPOBOJHOCTH M €€ CBSI3b C
BSA3KOCTBIO. DNeKTpONpPOBOAHOCTh
VHAUBUAYaJIbHbBIX pacIuIaBIeHHBIX

cojied. DIJIEKTPONPOBOJIHOCTh  CMeECel
paciuiaBieHHbIX cojer. Yucnma nepeHoca
u METOJTbI ux OTIpe/IeNICHNU .
DIEeKTPONIEPEHOC B pacIUIaBICHHBIX
VHAUBUAYAJIBHBIX COJISAX U UX CMCCIX.

15.

Ha usyuenne kypca orBogurcs 180 gaca (5 3.e.), U3 HUX: KOHTakTHas padota 102 4., B Tom umcie
JEKIIMOHHBIX — 34 4YacoB; MpPaKTHYeCKHX (ceMHHApCcKux) — 34 waca; JabopaTopHBIX paoT - 34 ,

caMOCTOsITeNIbHAs paboTa cTyAieHTa 51 Jac; 3aBepriaeTcs 3Kk3aMeHoM (27 JacoB).

CTpyKTypa IMCUUIJIMHBI (MOLYJIs1)
Tadomua 2. O0mast Tpy10eMKOCTh TUCHMILVIMHBI cocTaBisieT 3 3aueTHble equHUbI (108 yacos)

Bun paéorsl TpynoeMKoCTh, 4aCOB
Cemectp | Bcero

OO0u1asi TPy10€eMKOCTh 180 180
AyautopHas padora: 102 102
Jlexyuu (J1) 34 34
Ipakmuuecxue 3auamus (113) 34 34
Jlabopamopuwie pabomut (JIP) 34 34
CamocrositesibHas padora: 51 51
Kypcosoii npoekrt (KII), kypcosas padota (KP)!
PacuetrHo-rpaduueckoe 3ananue (PI'3)
Pedepar (P)
Occe ()
CaMoCTOsITeIbHOE M3YUCHUE Pa3IeioB
KontpossHas padota (K)? 27 27
CamomnororoBka (mpopadoTka U MOBTOPEHHE
JEKIIMOHHOTO MaTepuasa U MaTepraia yaeOHUKOB U
y4eOHBIX MOCOOUH, TOATOTOBKA K JIA0OPATOPHBIM U
MPAKTUYECKUM 3aHATHSIM, KOJUIOKBHYMaM, pyOexKHOMY
KOHTPOJIIO | T.1.),

! Ha xypcoBoii mpoekT (paGoTy) BBIIENSAETCS HE MEHEE OJIHOM 3a4ETHON €IMHMIIBI TPYI0eMKOCTH (36 4acoB)

2 TonbKO 1151 3a04HON (POPMBI 00yUEHHs




Bun padorsl TpyaoeMKoCTh, 4aCOB

Cemecrp | Bcero
[ToArOTOBKA U Cada 3K3aMeHa® 27 24
Buja nToroBoro KOHTpoJIs (3a4€T, IK3aMeH) DK3aMeH SK3aMeH

Tao6auna 3. JleKuuoHHbIe 3AHATHA

Tema

Beepnenue. IIpenMer anexkTpoxuMum.

Krnaccuueckas Teopus anexrposutuyeckoi quccoruaruu (J3]1)

TepmoMHaMHYEeCKOE OTTMCAaHNE PABHOBECHU B PACTBOPAX AJIEKTPOJIUTOB

HMoH-HOHHOE B3aMMOICMCTBUE B PACTBOPAX ICKTPOJIUTOB

HepaBHOBeCHBIe SABJICHUSA B paCTBOpPAX SJICKTPOJIUTOB

1
2
3
4. | NoH-1uIonpHOE B3aUMOJIEHCTBUE B PACTBOPAX AJIEKTPOIUTOB
5
6
7

PacnnaBel TBCPABIC DJICKTPOJIUTHI

Taonuuya 4. llpakmuueckue 3anamus

Ne
3anaTus

Tema

1

3

[IpenMer »HNEKTPOXMMHUM, OCHOBHBIE pa3Jeiabl TEOPETUUYECKOU
ANEKTPOXUMHUHU. DKCIepuMEHTAIbHOE JI0Ka3aTeNbCTBO
CYLIECTBOBaHMS HMOHOB B pPacTBOpax paBHOBECHE B PacTBOPaxX
anektpoautoB. Hepocratku teopuu D1,

XUMHYECKOe paBHOBECHE B PACTBOPAX 3JIEKTPOIUTOB. HemoctaTku
teopun DJI. CymHocTh MeTona KOd(h(GUIIMEHTOB aKTUBHOCTH.
[Tonsitne aktuBHOCTH U [IpMIIOKUMOCTH 3aKOHA ACUCTBUSI Macc K
peaIbHBIM pacTBOpaM. 3aBUCHUMOCTh KOI(D(PUIIMEHTOB aKTUBHOCTU
oT Temmeparypel. COOTHOHIEHHS MeXAy KodpduiuueHTaMu
aKTUBHOCTH.KOd(unrenta akTuBHOCTU. OTIHYME aKTUBHOCTU OT
KOHLleHTpauuu. [IpunokuMocTh 3akoHa JIEHCTBUST Macc K
pealIbHBIM pacTBOpaM. 3aBUCHUMOCTh KOA(D()HUIIMEHTOB aKTUBHOCTH

oT Temmeparypel. COOTHOLIEHHS MeXAy KodpuiueHTaMu
AKTURHOCTU

MexaHuszm O6pa3OBaHI/I$I pacTBOPOB  3JICKTPOJIMTOB. 3Hepr1/1${
KpHCTaHHquCKOﬁ PCLICTKU. SIBneHue collbBaTallul U ruaparanuu
HOHOB. XMMHYECKHE OHEPTruu COJibBaTallUl U TUApaTaAllUd HOHOB.
TeOpeTI/I‘{eCKI/Ie PaCUYCThI SHEPIrUU ruipaTanu.

8 HPI/I HaJIMYKUHU 3K3aMCHaA 110 JUCIHUIIIIUHE




Ne

Tema
3aHsTus

OcnoBuble npeanocsutiku Teopun Jledas-I'roxkens. Teopus Jebas-

4 I'okkensi. Ilpumenenue teopum [lebas-I'tokkens Kk ciaabbim
anekTposutaM. PactBopumocts u Teopust [lebas-Itokkerns.
Juddy3noHHBIH MOTEHITHAL.

5 Uucna nepeHoca U METO/Ibl UX OIPENIEIEHMUSL.
[IpenenbHas 37€KTPONPOBOIHOCTH HOHOB.

6 Onexrpodopernyeckuit 3hdekr. Pemakcanmonnsiii 3¢ dext. Bpems
pelaKkcaluu.
Crtpoenune noHHBIX xuaKocTeil. Obmme cBenenus. Moaens
cB0OOAHOTO 00BEMa. Mosienb pa3nuuuMbIX CTPYKTYp. CTpoeHue

7 pacIuiaBIe€HHBIX TaJOT€HHU/IOB IIEJTOYHBIX METAIIIOB.

DNEeKTPONPOBOIHOCTb.

Taonuuya 5. /labopamopnsvie padomaui

No
JIP HaumenoBanue mabopatopHbix paboT
1 2
1 PaboTa B mabopaTopuu U TEXHUKA IKCIIEPUMEHTA
5 CriocoOblI BhIpaskeHUsI KOHIIEHTpaIK pacTBopoB. [Ipurotosnenue
pacTBOpPOB
3 PactBopbl. PacTBOpUMOCTH BeIIeCTB B BOJIE
4 Onpenenenre KPUCTAIUTM3AUOHHOMN BOJIbI B KPUCTAIJIOTUIPATE
IPaBUMETPHUYECKUM METOJI0OM
5 DNEeKTPOIUTHYECKAs TUCCOLUAIUS
5 PaBHOBecuHe B pacTBOpax 3JMEKTPOIUTOB. DIEKTPOIIPOBOTHOCTh
7 [TonyueHue KOJIIOUIHBIX PACTBOPOB
8 Dnextpodopes 30 THAPOKCHIA JKeTe3a
9 Peakuust cpenbl B pacTBOpax cojeid, THApOIn3
10 Bydepnbie pacTBOpHI U X CBOMCTBA
11 [IpousBeneHne pacCTBOPUMOCTH MAIOPACTBOPUMBIX COETUHEHUI
12 Omnpenenenre MOJIEKYIIPHON MacChl pAaCTBOPEHHOTO BEIECTBA
KPHUOCKOTIMYECKUM METOJIOM




Omnpenenenre U30TOHUYECKOTO K03 dunmenTa 30yIIrnoCKOMMYECKUM

13
METOJIOM
14 OmnpenerneHne TeI0Thl PACTBOPEHHSI COJIM KAIOPUMETPHUECKUM METOJIOM
15 Omnpenenenne TerioBoro 3Gdexra peakuu HenTpaau3anuu
16 Omnpenenenue uncen nepeHoca merogom ['urropda
17 Omnpenenenue Yncel nepeHoca METOI0M MOJIBUKHON YaCTUIIBI
18 Yucna nepeHoca B TBEPABIX COJSAX
19 SHCKTPOHPOBO)IHOCTB TBEPABIX OKCUJHBIX 3JICKTPOJIMTOB

Taonuuya 5. Camocmoamenvnoe uzydenue pazoenos OUCYUnIUHbl

No
Bompocsl, BEIHOCUMBIE Ha CaMOCTOSITETLHOE U3YUCHHE
Paznena
1 2
Teopernueckoe © TPAKTUYECKOE 3HAYCHHE DIICKTPOXHUMHUYCCKUX
1 HCCIIEIOBaHNH.
OCHOBHBIE TIOJIOKEHUSI TEOPUU IEKTPOTUTUUECKONU TUCCOIMALINH.
2
Cranpaptuzanus Ko3hGUIIMEHTOB aKTUBHOCTH. [IpsiMble 1 KOCBEHHBIE
METOIBI OnpeeIeHus ko3 urmeHToB aKTUBHOCTH.
DKCnepuMeHTaIbHbIC  3HA4eHUS  KOA(P(UIIMEHTOB aKTUBHOCTH
3 3JIEKTPOJIUTOB.
OKCIIEpUMEHTAJILHOE  OMNPENCJICHUE  SHEPruu  COJibBaTalllK
rugparauun. Meron Kanmyctunckoro u SAuumupckoro. Beruuciienue
sHepruu rugparauuu  no Mwumenko u  CyxotuHy. Onucanue
4 COJIBTBATAIIMOHHOTr0 KoMIniekca MeTogoM MO JIKAO.
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Teopuss Ilnanka u I'eHpepcoHa. DIEKTPONPOBOJHOCTH PacTBOPOB
JIEKTPOJIUTOB.  3aBUCHUMOCTb  yJEINbHOW U 3KBUBAJIEHTHOMN
JIEKTPOIPOBOJAHOCTH OT KOHLEHTPAlMM W TEMIEpaTypbl. 3aKOH
Konppayma.  CBs3b  3JEKTPONpPOBOAHOCTH €O  CBOWCTBaMU
JJIEKTPOJIUTOB M NPUPOJOM  pactBopurens.  Teopernueckas
HMHTEpIpeTanus NEKTPONPOBOJHOCTH IEKTPOJIUTOB.
IMuaponmnamuueckas teopus. Teopust snekrponpoBogHocTy  JleOasi-
Omnzarepa. Kunernueckass Teopusi JEKTpONpOBOAHOCTH. [IpoToHHas
5 TEOPHUsT DIEKTPOIPOBOJHOCTH PACTBOPOB KHUCIOT M OCHOBaHHI.
DNEeKTPONpPOBOJHOCT,  HEBOJHBIX  PACTBOPOB  BJIEKTPOJIUTOB U
HEKOTOpBIX JPYrMX CHCTEM. AHOMaJbHas 3JIEKTPONPOBOJHOCTh
HEBOJIHBIX PaCTBOPOB.

CtpoeHne © CBOMCTBA TBEPABIX DIICKTPOJUTOB. OnpeneneHue.
Knaccuduxkanus. [IpoBoauMocTs HOHHBIX KpUcTaioB. [IpoBoauMocTh
MPUMECHBIX JIEKTPOJHUTOB. PazynopsiioueHHOCTh CTPYKTYpbl. MloHHBIE
CBEpXIPOBOJIHUKU. HoOBBIE TpeacTaBIeHUS B TEOPUU TBEPIBIX
BJIEKTPOJIUTOB.

5. OueHouyHble MAaTEPHAJIBI IS TEKYIIEr0 U Py0esKHOT0 KOHTPOJIA yCIIeBAeMOCTH

U MPOMEKYTOYHOI aTTecTaluu

KoneunsimMu pe3yiabTaTaM OCBOCHHA IPOI'paMMbl AWCHUIIIIMHBI SABJISAIOTCSA C(i)OpMHpOBaHHBIe
KOTHUTHUBHBIC  JC€CKPUIITOPLI «3HAaTb», «KYMETH», «BJIaACTb», pacCiiiCaHHbIC 8(0) OTACIIBbHBIM
KOMIICTCHIIMAM. (DOpMI/IpOBaHI/Ie 9THUX AECKPUIITOPOB IMPOUCXOAUT B TCUHCHHUE BCCTO CEMECTpPA 110 dTAllaM
B paMKax pas3JIM4HOIro BUJa 3aHATHH U CAMOCTOSITEIIFHOM pa6OTI>I.

B xone HU3YUCHUA JUCHUIINIMHBI IMPEAYCMATPUBAIOTCH mekymuﬁ, pyﬁleCHblﬁ KOHmMpoO/ib u
npomesicymounas ammecmavus.

5.1 Ouenounvie mamepuanl 011 meKyuie2o KOHmMpPoOa.

Lenv mekyweeo Konumponss — OIEHKa pe3yJlbTaTOB pPabOThI B CEMECTpe M OOecredyeHue
CBOEBPEMCHHOW OOpaTHO# CBsA3M, JUIS KOPPEKIUH OOYYEHUS, aKTUBH3AIMU CaMOCTOSATEIBHON paboThI
oOyyaromerocsi. OObEKTOM TEKYIIEro KOHTPOJIS SBJISIFOTCS KOHKPETH3UPOBAHHBIC PE3YJbTaThl 00yUCHHUSI
(y4eOHBIE TOCTHKEHUS) TI0 AUCIUILITUHE
Texywiuit KOHmpPoOb YCIEBAEMOCTH 00ECIICUNBACT OIICHMBAHUE X0JIa OCBOCHUS JIUCITUTLTHHBI
«Teopust MEKTPOJIUTOBY» M BKIIOYAET: OTBETHI HA TEOPETUYCCKHUE BOIPOCHI HA MPAKTUYESCKOM 3aHSITHUH,
pellieHre MPaKTUYECKUX 3aJa4 W BBITIOJHCHUE 3aJlaHWi Ha TPAKTUYECKOM 3aHSITHH, CAMOCTOSITEIBHOE
BBITIOJTHEHUE UHIUBUIYATbHBIX TOMAITHUX 33JaHui (HAIpUMep, pelieHne 3a1a4u) C OTUYETOM (3aIluToil) B
YCTaHOBJICHHBIN CPOK, HAMIMCAHUE JIOKIIA0B, peepaToB, 3cce, TUCKYCCUH.

OreHKa KauecTBa MOJATOTOBKYA HAa OCHOBAHWH BBIMOJHEHHBIX 3a/IaHUI BEICTCS IPEIOIaBaTelieM
(c oOcyxIeHueM pe3yIbTaTOR), OAJUIBI HAUHUCIISIFOTCS B 3aBHCUMOCTH OT CJIOXKHOCTH 33 IaHHS
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Bonpocel no memam oucuuniumnsl

BBenenue. HpeuMeT IJICKTPOXUMMUH.

1.

[IpenMer 371eKTpPOXUMUHU, OCHOBHBIE Pa3/eIIbl TEOPETUUECKOM IIEKTPOXUMUMU.

Knaccuueckasn Teopus 3.11eKTp0.1an'{ec1coi/i AUCCOIMAIINA.
2. 3KCHepI/IMCHTaJH)HOC J0Ka3aTCJIbCTBO CYHICCTBOBAHWA HOHOB B paCTBOpPAX 3JICKTPOJIUTOB.

3.

XUMHUYECKOE paBHOBECHE B pacTBOpax AekTponuTos. Henocratku teopun D /1.

Tepmoaunamuyeckoe onMcaHue PABHOBECHI B PACTBOPAX 3J1eKTPOJIUTOB.

1.

2. ITonsaTne akTUBHOCTH U KOE)(i)(i)I/ILII/IeHTa akTUBHOCTH. OTINYHE AKTUBHOCTH OT KOHLCHTpAaIUH.

3.
4.
S.

WooNoo~wd

CymHocth MeTo1a KO3 (GUITMEHTOB aKTUBHOCTH.

[TpuioxUMOCTh 3aKOHA AEHCTBUS MACC K PEATIbHBIM PACTBOPAM.
3aBUCUMOCTh KOA(PPUIIUEHTOB aKTUBHOCTH OT TEMIIEPATYPHI.

CootHouieHus Mexay ko3dduurenraMy akTHBHOCTH.
HNoH-1unmosibHOE B3aUMOACHCTBHE B PACTBOPAX 3JIEKTPOJIUTOB.

MexaHn3m 00pa30BaHUs PACTBOPOB AIEKTPOIUTOB.
DHeprus KpUCTaNINYECKON PeleTKH.

SIBneHue cosibBaTallMM U THAPATALMN HOHOB.
DKCIEPUMEHTAIBHOE OINPEEIICHUE YNCEN COJIbBATALIAH.
CrpyKTypa )KUJIKOCTEH U SBIICHHE COJIbBATALINH.
XHWMHUYECKUE SJHEPTUU COJIbBATAIIUN U THAPATALMHN HOHOB.
Teopernueckue pacueTsl SHEPTUU THIpaTALUH.
MonenbHblii pacuer bopha.

Pacuer sneprum ruaparamuu no bepnamy u ®aynepy, Onu u

DBaHCy.

HNoH-noHHOe B3anMoOieliCTBHE B PAaCTBOPAaX 3JIEKTPOJIMTOB.

1.

orwd

6.
7.
8.

9.

OcHoBHbIe Tipennockuiku Teopun Jlebas-I tokkens.

Teopus Jlebas-I'rokkens. BeiBog 0CHOBHOTO ypaBHEHHS.

3aBUCHUMOCTD BEJIMYUHBI K OT KOHLEHTpaL1H.

Penrenne 0oCHOBHOTO ypaBHEHHS.

BriBoj ypaBHeHuUs i KO3 (HUIIUEHTOB aKTUBHOCTH.

BriBox ypaBaenwuii Jle6as-1" tokkesnss BTOPOro u TPETHEro MprOIMKEHHM.
[IpuMeHeHre MONIEKYJIIPHOM CTaTUCTUKH K PACTBOPAM 3JIEKTPOJIUTOB.
[Ipumenenue Teopuu Jlebas-I'tokkenst K caObIM AJIEKTPOJIUTAM.
PactBopumocTs u Teopus [lebas-I rokkens.

HepaBHoBecHbIe sIBJIEHNUSI B PACTBOPaX 3JIEKTPOJIUTOB.

RBOoo~NooGa~LONE

0.
11.
12.
13.

OO11ast XxapakTepUCTHKA HEPAaBHOBECHBIX SIBJICHUN B paCTBOPAX JIEKTPOJIUTOB.
Huddy3us u murpanust noHOB. b dy3noHHBIN MOTEHIUA.

Yucna nepeHoca ¥ METOJIbI UX OIIPEECIICHUS.

[IpenenpHast 31€KTPONPOBOAHOCTD HOHOB.

Dnextpodopernyeckuit 3PQexT.

Penakcanmonsslii a¢dext. Bpems penakcarnuu.

3aBHCHUMOCTb TOJBM)KHOCTHU U JIEKTPOIIPOBOIHOCTH MOHOB OT KOHIIEHTPALIMH.
D¢ ekt Buna. BeicokouactoTHbIi 3¢ dext ledas-DanbkeHrorexa.
Teopernueckoe HCTOIKOBaHUE YUCEIT IIEPEHOCA.

DNEeKTPONPOBOAHOCTD U ACCOLMALMS HOHOB.

Teopus Coxonosa. Teopust Cemenuenko. Teopust beeppyma.

Teopust oOpa3oBanus HOHHBIX TpoitHKHKOB 10 Dyoccy u Kpocy.

OmnpeneneHne  KOHCTAHT  JAWMCCOLMAIMM  (accOlMallid HAa  OCHOBAaHHUH
AJIEKTPOIIPOBOTHOCTH.
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14. TloBeneHnue pacTBOPOB, COAEPKAIINX COTbBATUPOBAHHBIC FIIEKTPOHBI.
15. HekoTopbie 3aKOHOMEPHOCTH HOHHBIX PEAKIIUI B PACTBOPAX IJIEKTPOIUTOB.
16. Tumbl MOHHBIX peaKuii U METO bl X u3ydeHus. CooTHomenune bpencrena.

17. CoBpeMeHHbIE NIPEACTABICHUS O MEXaHNU3ME 3JIEMEHTAPHOIO aKTa MOHHBIX PEaKLIUM.

PacniiaBel n TBEPAbIE 3JICKTPOJIHUTDI.

REB©ooo~NoO WD E

CrpoeHune HOHHBIX kuaKocTed. OOuIe cBeIeHus.

KBazupeurerounas mozenb. [pipounas monens. KpucranautHas MoJenb.
Monens noau3apuyeckux JsIpok. Mojenb cBo00aHOro o0bema.
Mogeinb pa3InuuMBbIX CTPYKTYP.

CrpoeHue paciiaBlIeHHbIX TAJIOTEHU 0B IEJIOUHBIX METAIIIOB.
ABTOKOMIUIEKCHAsI MOJIETIb.

Judpdy3ust B MOHHBIX paciijiaBax.

DNEeKTPONPOBOJHOCTh HOHHBIX PACIIIIABOB U METOJIbI €€ U3MEPEHHUSI.
TemnepaTtypHasi 3aBUCUMOCTb 3JIEKTPOIPOBOJHOCTH U €€ CBA3b C BA3KOCTHIO.
0. DNeKTPOTPOBOHOCTh WHANBHUYAIbHBIX PACTUIABICHHBIX COJICH.

1. DnexTponpoBOIHOCTH CMECEH pacIUIaBIEHHBIX COJNEH.

12. Yucna mepeHoca U METOJIBI UX OTIPEIEIICHUSI.
13. DnekTponepeHoC B pacIUIaBICHHBIX HHUBUIYATBHBIX COJISIX U HX CMECSX.

Kpumepuu popmuposarnusn oyenok (OyeHusanus) yecmmo2o onpoca

VYCTHBIN ONpoc SBJISIETCS OJHUM K3 OCHOBHBIX CIOCOOOB yd4€Ta 3HAHUM OOydYaromierocs IO
muciuinHe «Teopust AIEKTPOaUTOBY. Pa3BEPHYTHIN OTBET CTYJEHTA MOJDKEH MPEACTaBIATH CO0O0i
CBSI3HOE, JIOTMUYECKU IIOCJIEIOBATEIbHOE COOOIICHWE Ha 3a/laHHyI0 TeMy, IMOKa3blBaTh €ro yMEHHUE
MIPUMEHATH OIIPEACIICHUS.

B pe3ynomame ycmmnozo onpoca 3nanus, 00yuaouiezocsa 0ueHuearmcs no ciedyruiell wKaue:

Oa/, CTaBUTCS, €CIIH 00yJaIOUNCS :

1) 1oJHO M3araeT U3y4eHHbIH MaTepual, AaéT MPaBUIBHOE OMPEACICHHOE SKOHOMUIECKUX
TIOHSITHM;

2) oOHapy)KHBacT MOHMMAaHUE MaTepuala, MOKEeT 000CHOBATH CBOU CYKICHHUS, IPUMEHHUTH
3HaHUS Ha MIPAKTUKE, PUBECTH HEOOXOIUMBIC IIPUMEPHI HE TOJIBKO 10 YUeOHUKY, HO U
CaMOCTOSITCILHO COCTaBJICHHBIC,

3) wu3IaraeT MaTepuall MOCIEI0BATEIBHO U IMPABUIIBHO C TOYKH 3PEHHS HOPM JIMTEPATYPHOTO

SI3BIKA.
Oanna, CTaBUTCS, €CIIM 00YyJarOIINICS AT OTBET, YIOBICTBOPSIOMINNA TEM Ke

TpeboBaHUAM, 4TO | i Oaia «1», Ho gomyckaer 1-2 ommuOKu, KOTOpBIE caM K€ UCTIPABIIAET, U 1-2
He04€Ta B IMOCIEA0BATEILHOCTH U S3BIKOBOM O(OPMIICHUH HU3J1araeMoro.

661.71./161, CTaBUTCA, €CIIN O6y‘l&IOH.IPII>iCH O6H8.py>KI/IBaeT 3HAaHHUC U IOHMMAaHHNC OCHOBHBIX

MOJIOKEHUM JaHHOM TEMBI, HO:

1) wm3naraer Marepuan HEMOJIHO U JOIyCKACT HETOYHOCTH B ONPE/ICICHHHU TTOHSTHIA;

2) He yMeeT JI0OCTaTOYHO ITyOOKO M J0Ka3aTeIbHO 000CHOBATH CBOM CY)KICHHS U IIPUBECTH
CBOM IPUMEDPBI;

3) wW3NaraeT Matepral HeMmoCIeA0BATEIbHO U OMYCKAET OMIMOKU B SI3bIKOBOM 0(DOpMIICHUH

n3jaaracMoro.

0 b6annos, craBuTcs, €ciy oOyJarouuiicss 0OHapyKMBaeT He3HaHUe OOJIbIIeH YacTH
COOTBETCTBYIOLIETO pa3jiesia U3ydaeMoro MaTepuana, JI0MycKaeT OIUOKH B (POPMYIHUPOBKE.

bamnbl « », « », « » MOTYT CTaBUTHCS HE TOJIBKO 3a €IMHOBPEMEHHBIN OTBET, HO U
3a pacCpeOTOUYEHHBII BO BpEMEHH, T.€. 32 CYMMY OTBETOB, JaHHBIX CTYJCHTOM Ha MPOTSHKEH MU 3aHATHS
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1.2.0ueHo4YHbIe MATEPHAJIBI IUISI PYOeKHOT0 KOHTPOJIS.

Pybesicnviii konmpons ocymecTBisiercss 1o 0Oojiee WIM MEHEe CaMOCTOSATENbHBIM pasieiaMm —
y4eOHBIM MOJYJISIM Kypca M IPOBOJUTCS MO OKOHYAHWM M3YYEHHUs Marepuana MOAYJsS B 3apaHee
YCTaHOBJIEHHOE BpeMsl. PyOeKHbIII KOHTpPOJIb IPOBOJUTCS C LIEJBIO ONPENEIECHUS KAaueCTBA YCBOCHMSI
MaTepraia y4eOHOro MOIyNs B IeJIoM. B TeueHue cemecTpa MPOBOAUTCS MPU MIAKUX KOHMPOJIbHBIX
MeponpuasmuA no 2paguxy.

B xauectBe (opm pyOeKHOTO KOHTPOJISI MOXKHO HCIIOJIB30BAaTh TECTHPOBAHHE (ITMCHMEHHOE HIIN
KOMITIBIOTEPHOE), MTPOBEJCHUE KOJIJIOKBUYMa WM KOHTPOJIbHBIX paboT. BbulnosiHsemble pabOThl AOJKHBI
XpaHHUTHCS Ha Kadeape TedeHHH y4eOHOro roja W mo TPeOOBAHHUIO TMPENOCTABIATHCA B YIIPaBJICHHE
KOHTpoJisi KauecTBa. Ha pyOexHble KOHTPOJIbHBIE MEPONPUATHS PEKOMEHJIYETCS BBIHOCUTH BECh
IIpOrpaMMHBIN MaTepua (Bce pa3/ienbl) M0 JUCLUILIMHE.

5.2.1. Ouenounvie mamepuasl 0,11 KOHMPOJILHOU PAOGOMbL:

Tunoevie Bapuanmul KoHmponwvHvix padom:

Bapuanm 1.
1. SIBrieHuMe coJIbBATAIMY U THAPATAIIUN HOHOB.
2. OcHoBHble Npeanocbulku Teopun Jledas-I'tokkens.
3. Bbraucnute akTHBHOCTH 3JIEKTPOJIUTA @7 M CPEIHIO MOHHYIO aKTHBHOCTH a+ ZNSO4, eciu ero

KOHLeHTpauus B pactBope 0,1 MoJb/1, a cpeqHuil HOHHBIN K03 duireHT akTuBHOCTH paBeH 0,148.

Bapuanm 2.
1. XUMWYECKUE SHEPTHH COJILBATAIINU U THAPATAIIMH HOHOB.
2. Hudbdysust u murpanus noHoB. Juddy3noHHBIN MOTEHIIHAIL.
3. PaccuuTaiite HOHHYIO crTy pactBopa, coaepskariero 0,10 moas/kr KCl u 0,20 moss/kr CuSOa.

dhopmuposanusa ouenok no KOHMPOILHLIM MOUKAM (KOHMPOIbHBIE PAOOMbL; KOIOKEUYM)

(_ OGamnoB) - craBUTCSA 3a pabOTy, BBITOJHEHHYIO IOJHOCTBIO 0€3 OIMMOOK M HEIOYETOB;
oOyJarluiics JEMOHCTPUPYET 3HAHUE TEOPETHUECKOr0 U MPAKTUYECKOro MaTepHajia [0 TeMe
MpakTu4ecKoil padotsl, pemero 100% 3anauy;

(_ GamioB) — craBUTCS 3a pabOTy, BBITOJHEHHYIO IMOJHOCTHIO, HO MPU HAJIMYUU B HEW He Ooiiee
OJTHOM HerpyOoi omIMOKM U OJTHOTO Hejoyera, He Oojiee Tpex HemoueroB. OOydarouuiics AeMOHCTPUPYET
3HAaHHE TEOPETHYECKOr0 M TMPAKTUYECKOTO MaTepuaiga MO TeMe NpaKkTHUecKoil paboThl, JoImyckas
HE3HAYUTEIbHbIE HETOYHOCTH MPH PeLIeHnH 3aa4, pemieHo 70% 3anauy;

(_ ©Oamna) — cTaBUTCS 3a pabOTy, €CIHM CTYACHT MPaBIJIBLHO BBIOJIHII HE MeHee 2/3 Bceil paboThl
WM JOMYCTUJ He Oosiee OJHOI rpy0oii OmMOKM M JABYX HEIOYETOB, HE Ooyiee OAHON rpyOol U OJHOI
HerpyOoit ommOku, He Oojiee Tpex HerpyObIX OMMOOK, oAHON HerpyOoi. OOydaromumiics 3aTpyIHIETCs C
MPaBUJILHOM OLIEHKOM MpeJIJIOKEHHOM 3a]1a4u, JaeT HETIOJIHbINA OTBET, perieHo 55% 3aaau

(menee  0asioB) — cTaBUTCS 3a pabOTy, €CIIM YUCIIO OIIMOOK U HEIOYETOB MPEBBICHIIO HOPMY IS
OLIEHKU 3 WM TMPaBUIBHO BBINOJHEHO MeHee 2/3 Bceld paboThl. OOydaromuMiCs AaeT HEBEPHYIO OLICHKY
cutyauy, pemeHo menee 50 % 3anau.

5.2.2.Ouenounvte mamepuanwvi: Tunoeote mecmoegvie 3a0anus

Tecm — cucreMa CTaHIAPTU3UPOBAHHBIX 3aJaHUH, MO3BOJIAIOLIAs ABTOMATU3UPOBATh MPOLIENYPY
U3MEPEHUS YPOBHS 3HAHUM U YMEHUU CTYICHTA.
Bri0epuTte npaBUJIbHBIH 0TBET
1. B pacTBOpax CHJIBHBIX JIEKTPOJIUTOB:
+ KOHILICHTpaL¥s HOHOB JJOCTATOYHO BBICOKA, a PACCTOSIHUSA MEX1Y HUMU HEBEIIUKH;
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KOHICHTpalIrd HOHOB HCBCJIMKA U OHU HAXOIATCA HAa JOCTATOYHO 0OJIBIIIMX pacCTosAHUAX APYTr OT Apyra,
KOHICHTpalud HOHOB U paCCTOAHUA MCKIY HUMU HCBCIIMKHU,
KOHICHTpalud MOHOB U paCCTOAHUA MCKAY HUMHU JOCTATOYHO BCJIMKHU.

2. OOpazoBaHue HOHHOU aTMOC(epbl 00YCIOBICHO
+ MOH-MOHHBIM B3aMMOACHCTBUEM;
JTMTIOIb- TUTIOJIBHBIM B3aMMOICHCTBUEM,
NOH-IUIIOJIbHBIM BSaHMOHCﬁCTBHGM;
BaH-ACP-BaaJIbCOBBIM B3aPIMOI[eI>'ICTBHeM.

3. 3akoHOMEpHOE pa3MeIIeHHEe HOHOB MO BCEMY 00bEMY PacTBOPA CHIILHOTO AIIEKTPOJIHUTA
00ycioBiieHo, 1o [{ebaro u XIOKKelto:
+ 0Opa3oBaHHEeM HOHHOM aTMOC(hEpbl BOKPYT HOHA TIOCIE JUCCOIHAINH;
o0pa3oBaHUEM THIIPATHONW 00OJIOYKH BOKPYT HOHA MOCTIE TUCCOIHALINH;
o0pa3oBaHUEM COJBBATHOI 000JIOUKH BOKPYT HOHA TTOCIIE IUCCOLUAIIHM;
WOH-JIUTIOJIbHBIM B3aMMOJIEICTBUEM B PACTBOPE.

4. ;s OLIEHKU CTIOCOOHOCTH HOHOB K XUMHUUYECKHM PEAKIUSIM B PACTBOPAX CHIIBHBIX
DJIEKTPOJIUTOB IOJIB3YIOTCS HOHATHEM
+ aKTUBHOCTh UOHOB;
CTETICHb AUCCOINAIINU;
KOHIIEHTPAIMsI HOHOB;
HOABMKHOCTH MOHOB.

5. DddexTrBHAs MM YCIOBHAS KOHIICHTPAIIWS, COOTBETCTBEHHO KOTOPOW MOH y4acTBYET B
peakusax, IPOUCXOJAIINX B paCTBOPE JIIEKTPOJIUTA ITO:
+ aKTUBHOCTH MOHA
KOHIIEHTpAaIys HOHa
CTEIICHb JUCCOLUAIIUU
MOJABWXHOCTh HOHA

6. Mexay akTUBHOCTBIO HOHA @ U €0 ACUCTBUTEIHHONM KOHIIEHTPALIUEH ¢ CYIIeCTBYET
3aBUCHUMOCTb:

+ta=fec
a=flc
a=clf
a=Y%fec

7.  KoapdumnueHT akTHBHOCTH — 3TO:
+ OTHOIIICHHE aKTUBHOCTH MOHA K €r0 00IICH KOHIICHTPAIIUY;
MPOU3BEICHUE aKTHBHOCTH MOHA Ha €0 0OIIYI0 KOHIICHTPAIHIO;
MOJIycyMMa aKTUBHOCTH MOHA U €r0 0OIIIeil KOHIIEHTPAIINH;
MOJIOBUHHOE MTPOU3BEIEHNE aKTUBHOCTH MOHA Ha €0 OOIIYI0 KOHIIEHTPAIIHIO.

8. Kosdpduuument akruBHoCcTH f XapakTepusyer:
+ BIMSHUE 3JIEKTPOCTATUYECKUX CHJI HA CIIOCOOHOCTh HOHA K XUMUUYECKUM JICHCTBHSIM;
BIIMSIHME BaHH-JIEp-BaajlbCOBBIX CHJI HA CHOCOOHOCTh MOHA K XUMHUYECKUM JIEHCTBUAM;
BIIMSTHHE MOJIEKYJISIPHBIX CHJI HA CIIOCOOHOCTh MOHA K XUMHUYECKUM JICHCTBHSIM;
BIIMSIHME MOH-IUIIONBHBIX B3aUMOJICHCTBUI Ha CITIOCOOHOCTh MOHA K XUMHYECKHM JHCTBUSM;
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9. [IIpu koxdduureHTe aKTUBHOCTH, PAaBHOM 1, MOH JEHWCTBYET B paCTBOPE COOTBETCTBEHHO
CBOEHU JCUCTBUTEIBLHON KOHIEHTPALIMU U B 3TOM ClIy4ac aKTUBHOCTb HOHA PaBHA €r0
(KOHLIEHTpaL1H)

10. Koa¢dduimeHT akTHBHOCTH IPHHUMAET 3HAYCHHE, PABHOE €IMHUIIE, TOJIBKO:
+ B pacTBOpax cialbIX EKTPOJIUTOB;
B PAacTBOPAaX CHIIbHBIX 3JIEKTPOJIUTOB;
B OUCHb Pa30aBICHHBIX PACTBOPAX CHIIBHBIX AJIEKTPOJIHTOB;
B PAacTBOPAaX CHIIBHBIX 3JIEKTPOJIUTOB CPEIHEH KOHIIEHTPAIIHH.

11. Tpu xo3dunricHTe aAKTUBHOCTH, MEHBIIIEM €IUHHIIBI, JIBIDKEHUE MOHA B PACTBOPE
+3aMEIJICHHO;
yObICTpsieTCs;
MpeKpaIaeTcs;

12. 3navenue KodpPHUIMEHTA AKTUBHOCTH HOHA 3aBHCHUT OT:
+ OT KOHLEHTPALIMU UOHA, OT TEMIEPATypbl U KOHIIEHTPALIUU IPYIUX HOHOB;
OT aKTUBHOCTH MOHA U OT TEMIIEPaTyphl;
TOJIBKO OT KOHIIEHTPALIUU APYTUX HOHOB;
TOJIBKO OT TEMIIEPATYPHI.

13. MoHHas cuja pacTBOpa — 3TO BEITUYMHA, XapaKTePU3YIOIIAs:
+ MHTEHCUBHOCTD JIEKTPOCTATUYECKOTO MOJIsl BCEX HOHOB B PACTBOPE;
MHTEHCUBHOCTD JIEKTPOCTATUYECKOTO TOJISI HOHOB ONPEICIIEHHOTO BUA B PACTBOPE;
aKTUBHOCTH BCEX HOHOB B PACTBOPE;
aKTUBHOCTH HOHOB OIPEJICJICHHOTO BUA B pacCTBOPE.

14. Vonnas cuia pacTBOpa — 3TO BEJIMYMHA, KOTOpast paBHA:
+ moJycyMMe pOU3BEICHUH MOJIIPHOIM KOHIICHTPALIMU KaXKI0TO MOHA Ha €ro 3apsi,
CyMMe MPOU3BENICHHUI MOJISIPHOM KOHIICHTPAIIMHU KaKJ0T0 HOHA HA KBAJpaT €ro 3apsija;
CyMMe MPOU3BEICHHUI MOJIIPHOI KOHIICHTPAIIMU KaKJJ0TO MOHA Ha €ro 3apsi;
MOJIyCyMMe TIPOU3BEICHUN MOJISIPHON KOHIIEHTPAIMH KaXKJI0TO HOHA Ha KBAJIPAT €ro 3apsaa

15. TlockonbKy moHHas aTMocdepa obiagaeT MapoBol cMMMeETpue, To ypaBHeHue IlyaccoHa,
3allMCaHHOC B C(bCpH‘ICCKOfI CUCTEME KOOPpAUHAT, IPUHUMAET BU
2
+d%9 2dp__p
dr> rdr eg

p = 2NiZi€o
d’p  2dp _ p
dr?  rdr &g
Ao __p
dr? £&,

Kpumepuu ¢popmuposanus oyenok no mecmoswvim 3a0aHuam:
( 0asia) — MOJYYaroT OOydaroluecs C MPaBUJIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC

Borpocsl. Beimonneno 100 % npeanokeHHbIX TECTOBBIX BOIIPOCOB;
(_ Oamma) — moiydaroT OOyd4aromipecs C MPaBHJIBHBIM KOJWYECTBOM OTBETOB Ha TECTOBBIC
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Borpockl — 80 —99 % ot obmiero o0bema 3aJaHHBIX TECTOBBIX BOIIPOCOB;

( Oamia) — moay4aroT oOydarouecs: ¢ MPaBUIBHBIM KOJHMYECTBOM OTBETOB HAa TECTOBBIC
Bonpockl — 60 —79% oT 0611ero 06bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;
( 0amur) — TONydYaroT OO0ydJarommecs NPaBUIBHBIM KOJUYECTBOM OTBETOB HA TECTOBBIC

Borpockl — MeHee 40-59 % ot o6miero oobemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

1.3.01eHoYHbIEe MATEPUAJIBI /151 IPOMEKYTOYHOM ATTeCTAlMM.

Lenvio npomedxcymounvix ammecmayuti N0 JACUUIUIMHE SIBJISETCS OLEHKA KayecTBa OCBOEHHUS
JUCLMILTMHBI 00Yy4aroUMUCS.

[IpomexyTouHast aTTecTanys MpeaHa3HauyeHa A OObEKTUBHOIO MOATBEPKICHUS U OLICHUBAHUS
JOCTUTHYTBIX PE3YyJlbTaTOB OOYYEHHMs MOCJE 3aBEPLUEHUS W3YYEHUs IUCHUIUIMHBL. OCYyIIECTBISETCS B
KOHLIE CeMecTpa M IMpeJCTaBisieT co00M MTOTOBYIO OLIEHKY 3HaHuil no naucuuiuinHe «Teopus
JJIEKTPOJIUTOBY» B BUJIE IPOBEICHUS dK3aMEHA

[IpomexyTouHas aTTecTalys MOXKET MPOBOJUTHCS B MUCbMEHHOU ¢popme. Ha mpomexyrounyro
arrecTanuio orsoaurcs 10 30 6amios.

BOIIPOCHI, BBIHOCHUMBIE HA D9K3AMEH

[TpenMeT 37IeKTPOXUMHUH, OCHOBHBIC Pa3JIeiIbl TCOPETHUCCKOMN IIIEKTPOXUMHUHI

TeopeTndeckoe U MPaKTHISCKOE 3HAYCHHUE IICKTPOXUMHYCCKUX MCCIICI0BAHMIMA

DKcIepuMeHTAIBHBIE JI0KA3aTeIhCTBA CYIIECTBOBAHUS HOHOB B PACTBOPAX AJIEKTPOJUTOB

OCHOBHBIE TIOJIOXKEHUS TCOPHH AppeHnyca

Henocratku knaccuyecKoil TEOPHUH JIEKTPOJIUTHIYECKON TUCCOHAIIIN

MexaHu3M 00pa30BaHMs PACTBOPOB IEKTPOIUTOB

DHEprusi KpUCTALIUYECKON PEIIeTKU

DHeprus coJibBaTallu

PeanbHas 1 XuMHUYECKast SHEPTHsI COJTbBATAIINN

0. DHTpoONHs COJLBATAIIMY M YKCIIA COJIbBATAIIMA HOHOB

1. TepmoarHaMUYECKOE ONTCAHNE PABHOBECHIT B PACTBOPAX AIICKTPOJIMTOB.

12. CymHocTh MeTOZa KOA(PGUIIMEHTOB aKTUBHOCTU. [loHSATHE aKTUBHOCTH W KOd(pHUIIHEHTA
aKTUBHOCTH. OTIINYHE aKTUBHOCTH OT KOHIICHTPAIIUH.

13. TepmoMHAMHYECKOE OTIICAHUE PAaBHOBECUH B PAaCTBOPAX JIEKTPOJUTOB. [IpHIOKUMOCTh 3aKOHA
JICWCTBUS Macc K peajbHBIM PacTBOPaM.

14. Cranpaptu3anus Ko3(QQHUIMEHTOB aKTUBHOCTH. [IpsiMble M KOCBEHHBIC METOJbI OIPEICIICH S
K03(pPHUITMEHTOB aKTHBHOCTH.

15. TepMoiMHAMHYECKOE OIMCAaHWE pPAaBHOBECHH B pacTBOpax AIIEKTPOJIHMTOB. 3aBHCUMOCTh
KOX(QQHIIMEHTOB aKTHUBHOCTH OT Temreparypbl. CoOOTHOIIEHUS Mexay KoddduuueHTamMmu
AKTHBHOCTH.

16. PacnipeienieHre HOHOB B paCTBOPE AJICKTPOJIMTA M TIOTECHIIMA HOHHON aTMOC(ephl

17. Teopus Jlebas-I'rokkens u k03P PUITUESHTH aKTUBHOCTH

18. IIpumenenue teopun Jlebas-I rokkemst K c1abbIM AJIEKTPOJIUTAM

19. PactBopumocTh U Teopust Jlebas-I tokkers.

20. CoBpeMeHHbIE TOIXOAbl K OMHCAHUIO TEPMOIMHAMHUYECKUX CBOWCTB PACTBOPOB AJIEKTPOIUTOB.
[IpumeHeHre MOJIEKYISIPHOM CTaTUCTUKU K PACTBOPaM JIEKTPOIUTOB.

21. Obmas xapakTepuCTUKa HEPABHOBECHBIX SBJICHUHN B PaCTBOPAX AJIEKTPOJHUTOB

22. luddy3us u MUrpanus HOHOB

23. Y enbHasi ¥ SKBUBAJICHTHAs QJIEKTPOIPOBOIHOCTH B PACTBOPAX DIEKTPOIUTOB

24. Yucna nepeHoca ¥ METOAbI UX OTpeAeTIeCHUS

25. TlpenenbHas IEKTPONPOBOAHOCTH HOHOB

26. 3aBHCUMOCTH TIOJIBUKHOCTH, SJIEKTPOMPOBOTHOCTH U YHCEN TIEPEeHOCa OT KOHIIEHTPAINU

27. Oco0ble cay4an MEeKTPOMPOBOJHOCTH PACTBOPOB IEKTPOIUTOB

28. HexoTopbie 3aKOHOMEPHOCTH HOHHBIX PEAKIIU B pACTBOPAX IIEKTPOIUTOB
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29. CTpoeHne HOHHBIX )KUIKOCTEH B UX AIIEKTPOIIPOBOIHOCTh
30. DneKTpPOnpPOBOIUMOCTH TBEPABIX 3JEKTPOIUTOB

Kpumepuu ¢hopmuposanun oyenox no npomexcymounoi ammecmayuu:

«omauyno» (_ OaUIOB) — MOJIy4arOT OOYdarolIuecs, KOTOPbIe CBOOOJIHO OPUEHTHUPYIOTCS B
Marepuaie u OTBevaroT 0e3 3aTpyaHeHuid. OOydarouuiics crmocoOeH K BHITIOJHEHHUIO CIOXKHBIX 3aJaHuH,
MOCTAHOBKE LIeeld W BBIOOpE IMyTell MX peanm3anuu. PaboTa BBIOJNHEHA MOJHOCTHIO 0€3 OIMOOK,
pemieno 100% 3anau;

«xopowoy (  Oawra) — TONydarOT OOyYaroIIMecsi, KOTOPbIE OTHOCHUTEIBHO IIOJIHO
OPUEHTUPYIOTCS B MaTepHalie, OTBEYAIOT Oe3 3aTpyIHEHUH, JOIMYCKalOT HE3HAYUTEIbHOE KOJIHMYECTBO
omunOok. O0yJaroIuiics CIOCOOCH K BBIMOJIHEHUIO CIIOXKHBIX 3a/laHuii. PaboTa BBITIOJIHEHA ITOJTHOCTHIO,
HO HUMEIOTCS He 0Oojiee OJHOW HerpyOod OmMOKM M OJHOrO HeaouyeTa, He Oojiee Tpex HEI0YETOB.
JlomyckaroTcsi He3HAYUTENIbHBIE HETOYHOCTH TIPH pellieHnH 3a1a4, pemeno 70% 3amauy;

«yoosremeopumenvruoy (_ 0aloB) — MOJNYYalOT OOydaromuecs, y KOTOPBIX HEJOCTATOYHO
BBICOK YpPOBEHb BIAJICHHWsI MaTepuasioM. B mporecce oTBeTra Ha dK3aMeHE JOITyCKAIOTCS OIIUOKH WU
3aTpyJHEHUs] MPHU U3JI0KeHUM Marepuana. OOydaroumiuiics NMpaBUIBHO BBIMOJIHUI HE MeHee 2/3 Bceil
paboTHl WM IOMYCTUII HE OoJiee OJHOU TpyOO OMMOKM M IBYX HEIOYETOB, HE Oojiee OJHOM rpy0oil u
OJIHOM HerpyOol ommOKu, HEe Oojiee Tpex HerpyobIx omwuboK, oaHOW Herpyoou. OOydaroruiics
3aTPYAHSIETCS C MPaBUILHON OIIEHKOW TPEJIOKCHHOM 3alayd, JaeT HEMOJHBIA OTBET, pemeHo 55%
3aaq;

«HeyooenemeopumenbHo» ( 0aIOB) — TOJNYYarOT OOydYaromIuecsi, KOTOPbIE OIMyCKAaIoT
3HaYUTENbHBIE OMMOKH. OOyUJaromuiics IMEeT JIMIIb HAYalbHYIO CTETICHb OPHUEHTAIlMU B MaTepuaie. B
paboTe Yrcio OMUO0K U HETOYETOB MPEBBICHIIO HOPMY JUIS OIEHKH 3 WM MPAaBUIIHHO BBITIOJHEHO MEHEE
2/3 Bceii paboTsl. OOyuarouuiics JaeT HEBEPHYIO OLICHKY CUTYaluu, perieHo meHee 50% 3aaay.

17.  Memoouueckue mamepuansl, onpedenawujue npPoueodypvl OUEHUBAHUA 3HAHUI,
YMeHUIl, HABbIKOE U (U1U) onvima 0eamenbHOCmu

MakcumanpHas cymma (100 GamioB), HabupaeMasi CTYJEHTOM IO AWCIHUIUIMHE BKIIIOYACT JBE
COCTaBJISAIOLIHE!

— nepeéas cocmasnAawads — OLEHKa PEryIsipHOCTH, CBOEBPEMEHHOCTH U KaueCTBAa BHIMOJIHEHUS
CTYACHTOM Yy4eOHOW paboThl MO M3YyYEHHIO AMCLUUIUIMHBI B TEYCHHE MEpPHOJa M3yYeHHs JUCUUTUIMHBI
(cemecTpa, WIM HECKOJBKHUX ceMecTpoB) (cymma — He Oosiee 70 GayutoB). bammel, xapakTepusyromiye
yCIIeBAaeMOCTh CTYJI€HTa MO AWCUUIUIMHE, HAOMpAIOTCS UM B TEUEHHE BCEro mnepuoja OOydeHHs 3a
U3YYEHUE OT/AEIbHBIX TEM U BBIOJIHEHHE OT/IEIbHBIX BUJIOB padoOT.

— emopas cocmagnAwas — OICHKAa 3HAHUW CTyJEHTa IO pe3ylibTaTaM IPOMEXYTOUHOMN
aTrectanuu (He 6omee 30 —6amioB).

Kputepuem onieHKH ypoBHs cPOPMHUPOBAHHOCTH KOMIETEHIIMI B paMKax y4eOHOU TUCIUIINHBI
«O0mas u Heopranuueckas xumus» Bo |l cemecTpe sBnsieTcs 3K3aMeH.

Ilenvto npomesrcymounslx ammecmayuii 10 JTVCIHUIUIMHE SBISETCS OLIEHKA KaueCTBAa OCBOCHUS
JUCIUILTAHBI 00y4aroIuMUCS.

Kpumepuu oyenxu xauecmea oceoenus Oucyuniumsl

Ouenka «omauunon— om 91 0o 100 6annoe — TEOPETUUECKOE COJEPKAHUE Kypca OCBOEHO
MOJIHOCTBIO, 0€3 MpoOesoB, HEOOXOIUMbIE MPAKTUUYECKUE HAaBBIKM PabOThI C OCBOEHHBIM MaTe€pHaIOM
copmupoBanbl. Bce mpenycMoTpeHHble HporpaMMoil oOyueHHMs y4yeOHble 3aJaHHs BBINOJHEHBI,
Ka4eCTBO MX BBINOJIHEHUS OLIEHEHO YUCIIOM OaiioB, OJM3KUM K MakcUMajabHOMY. Ha sk3aMeHe cTyaeHT
JEMOHCTPUpPYET TIJIyOOKHE 3HaHHs MPEeAyCMOTPEHHOTO NporpaMMoOil MaTepuana, YMeEeT YeTKo,
JTAKOHUYHO M JIOTHYECKH MOCIIeA0BATENbHO OTBEYATh Ha MOCTABJICHHBIE BOTIPOCHI.

Ouenka «xopowo» — om 81 0o 90 6annoé — TEOPETUUYECKOE COAEPKAHME Kypca OCBOEHO,
HEOOXO/MMbIE TNPAKTUUECKHUE HABBIKM pabOThl C(HOPMUPOBAHBI, BBINOJHEHHbIE Yy4eOHBbIE 3aJaHMs
cojJiepKaT He3HaYMTeIbHbIE OIMOKU. Ha 3K3aMeHe CTyJIeHT IeMOHCTPUPYET TBEpJ0€ 3HAaHUS OCHOBHOTO
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(mporpaMMHOr0) MaTepuaia, yMeeT 4YeTKO, IPaMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEW OTBeYaTh Ha
MOCTaBJICHHBIE BOTIPOCHI.

Ouenka «yooenemeopumenvho» — om 61 0o 80 6annoe — TeoOpeTUUECKOE COACpPKAHUE Kypca
OCBOCHO HE IMOJHOCTHIO, HEOOXOJWMBIE MPAKTUYECKUE HABBIKM PaOOTHl CPOPMHPOBAHBI YACTUYHO,
BBITIOJTHEHHBIE Y4eOHbIE 3afaHusi coaepikar rpyOsie ommOku. Ha sk3ameHe CTYIeHT IEMOHCTpUpPYeT
3HaHUE TOJBKO OCHOBHOTO MaTepuaya, OTBETHI COJEpKAT HETOYHOCTH, clabo apryMEHTHPOBAHBI,
HapyIIeHa MOCIeA0BATEIFHOCTh H3JI0KEHUS MaTepraa

Ouyenka «Heyoosenemeopumenvno» — om 36 00 60 6an106 — TEOPETUUECKOE COJICPKAHUE Kypca
HE OCBOCHO, HEOOXOIMMbIE TIPAKTUYECKUE HABBIKK pabOTHl HE C(OPMHUPOBAHBI, BHIIIOJHEHHbBIC YIEOHBIC
3aJJaHus COJiepKaT rpyOble OMMOKH, TOTIOJHUTENBbHAS CaMOCTOsATENIbHAs paboTa HaJl MaTepUaIoM Kypca
HE TMPHUBENET K CYIMIECTBEHHOMY TOBBIIICHUIO KauyecTBa BBINMOJHEHHsS y4eOHBIX 3amanuii. Ha sk3amene
CTYIEHT AEMOHCTPHpYET HE3HaHWE 3HAYUTEIHHONW YacTH MPOTPaMMHOTO MaTepuala, CYIIECTBEHHBIE
OmMOKH B OTBETAaX Ha BOIPOCH, HEYMEHHUE OPHEHTHPOBATHCS B Marepuaje, HE3HAHHE OCHOBHBIX
TMOHATHH TUCIIUTUIAHBI.

Komnerenmuu, popmupoBaHe KOTOphIX 00€CIEUNBAIOT TUIIOBBIE 3a/IaHUS, IPEACTABIICHBI B
MIPUJIOKEHNH 1.

6. YueOHO-MeTOAUYeCKOe o0ecnieyeHre TUCUMILTMHBI (MOIYJIs1)

6.1. OcHoBHasI IMTEepaTypa:

1. B.M. BaiipamoB. OCHOBBI 21eKTpOXUMHUH.- M.: «Akagemus», 2005. — 240 c.

2. Hamackun b. b., Iletpuit O. A., Hupnuna I'. A. Dnexrpoxumus. M.: Xumus, 2001.

3. Hamackun b. b., Iletpuit O. A. Dnektpoxumusi. M.: Xumus, 2001.

4, B. M. Baiipamos. [Ipumeps! 1 3agaun o pusndeckoit xumuu. Dnekrpoxumus. Yacts 1l. Mocksa,
MI'Y, 2003, 182 c.

6.2. lonoJiHUTEILHAS JIUTEPATypa

1. B.M. baiijpamoB. XuMuueckass KHHETUKA M KaTalu3: MPUMEPHI C 3aJadyaMHd U perieHusMu. M.:
«Axagemusy». 2003. 320 c.

2. JI. B. Kopoapkos, I'.A. CkopoboratoB. OCHOBBI TEOPETHYECKONW XUMHUHU. Yueld.mocodOue st
BYy30B. M.: «Akaaemusa». — 2004. 352 c.

6.3 Ilepuoanueckue u3TaHus

Kypnan «PacnnaBbb»

XKypHan «neKTpoxXumMus»

XKypHan «nepcrneKTUBHbIE MaTEpUATIBI)

Martepuanbl eXXeroJHON Hay4dHO-TIpakTHUeckoi kondepenuu «llepcrnekrrBa

6.4 UnTepHeT-pecypchbl

http://www.xumuk.ru

http://www.chemport.ru
http://analchemi.narod.ru/menul/electrolit.htm
http://www.physchem.chimfak.rsu.ru
http://onx.distant.ru/tests-tox/1.26/1.26.htm
http://www.chem.msu.ru/rus/books/robinson/welcome.html
http://www.anchem.ru/forum/read.asp?id=7854 u mp.
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http://www.xumuk.ru/
http://www.chemport.ru/
http://analchemi.narod.ru/menu1/electrolit.htm
http://www.physchem.chimfak.rsu.ru/
http://onx.distant.ru/tests-tox/1.26/1.26.htm
http://www.chem.msu.ru/rus/books/robinson/welcome.html
http://www.anchem.ru/forum/read.asp?id=7854

7 MaTepI/Ia.J'ILHO-TeXHI/I‘leCKOC odecrneyeHue AUCIUIIINHBI

B yueGHOM mporecce st OCBOSHHMS AWCIHIUIMHBI HCIOJB3YIOTCS CIEIYIOIUE TEXHHUECKUE
CpeAcTBa:

1. xuMuveckas 1abopaTopus, XAMHUUECKUE PEaKTHBBI;

2. KOMITBIOTEPHOE M MYIbTUMEIUHOE 000pynoBaHMEe (HA JICKIUAX, JUISI CAMOKOHTPOJISI 3HAHHH
CTYZICHTOB, JUIsl 0OECTIEYCHHUs CTYICHTOB METOJMUECKIMH PEKOMEHIAMSIMH B 3JICKTPOHHOH (popme);

3. mpubopsl 1 000pyAOBaHNE YUeOHOTO Ha3HAYCHHUS (TIPH BBITIOJIHEHUH J1a00PaTOPHBIX paboT);

4. makeT NpUKIAIHBIX 00yYaOMIMX IPOrpaMM (AJ1s1 CaMOIIOATOTOBKH U CAMOTECTHUPOBAHMS);

5. BUJIEO- ayJMOBU3YaJIbHBIE CPEICTBA 00yUeHUS (MHTEPAKTUBHBIE TJOCKH, BUJIEOIIPOEKTOPHI);

6. snekTpoHHas OuOmmoTeka kypca (B cucreme KOCMOC- aneKTpoHHBIE JIEKIIUH, TECTHI JUIS
CaMOIIPOBEPKH, TECTHI JJIs CAAUU 3a4ETA).

[Ipu mpoBeaeHNM 3aHATHN JEKIIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATUN UCIIOJIB3YIOTCS:

JIUYEH3UOHHOE NPOCPAMMHOe 0becneyeHue:

— Ilponykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moamucka (Open Value Subscription);

— AHxTuBHpycHOe mporpammHoe obecneuenue Kaspersky Endpoint Security CranmapTHbIit
Russian Edition;

— AltLinux (AnsT O6pa3oBanue 8);

€80000HO pacnpocmpansemvle NPOCPAMMbL:

— Academic MarthCAD License - maremMaTHYeCKOe MPOTpaMMHOE OOecreueHre, KOTOpPOe
MO3BOJISIET BHITIOJIHATh, AHAJTM3UPOBATh BXKHEHIIINE HH)KEHEPHbIE pacyeThl 1 0OMEHUBATHCS UMU;

—  WinZip ana Windows - mporpaMm Jiisi CKaTHs ¥ paClIakKOBKH (DaiIioB;

— Adobe Reader gas Windows — nporpamma uist urenust PDF ¢aiinos;

— Far Manager - KOHCOJBHBIN (halIOBBIM MEHEIKEP AJIA ONEpallMOHHBIX CHCTEM CEMEWCTBa
Microsoft Windows.

Jljis CTyIEHTOB C OTPaHMYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS CO3JIaHbl CIIELUATIbHbIC YCIOBUS IS
noiyueHuss oOpazoBaHusa. B 1mensx JOCTYMHOCTM MOJYYEHHUs] BBICHIETO 00pa3oBaHus IO
00pa3oBaTeNIbHBIM MPOrpaMMaM HHBAIUJAMHU U JIMIAMHU C OTPAHUYEHHBIMU BO3MOKHOCTAMH 3JI0POBbBS
YHUBEPCUTETOM oOecrnieunBaeTcs: 1. AJIBTEpHATUBHOW BepcHed OQUIMAIBLHOTO CcaidTa B CETH
«Unrepuer» mna cnaboBunsaunux; 2. IlpucyrctBue accucreHTa, OKa3bIBAIOLIEro OOy4aroniemycs
HeoOxouMy0 nomotb; 3./[1s MHBANUAOB M JIMI[ C OTPAaHMYEHHBIMH BO3MOXHOCTSIMU 37I0POBbS I10
CIlyXy — 1yOJIMpOBaHUE BCIYX CIPAaBOYHOM MH(OpMALMK O paclUCcaHuU y4eOHbIX 3aHATHI; oOecrieueHne
HaJJIeKAIUMH 3BYKOBBIMU CpEICTBaMU BOcIpou3BeneHus umHpopManuu; 4. Jlns WHBAIWAOB U JHMII C
OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 37I0POBbsSI, UMEIOIINX HAPYLICHUS OMOPHO-ABUTATEIbHOTO ammapara,
CO3JaHbl MAaTEepUATbHO-TEXHUYECKHE YCIOBUSA O00ECHEeUMBAIOIINE BO3MOKHOCTh OECIPEnsITCTBEHHOTO
JocTyna 00ydJaromuxcsi B yueOHbIe MMOMEIICHUs, OOBEKTY MUTAHUS, TyaJleTHbIE U APYrue MOMEIICHUS
YHHUBEPCUTETa, a TakKe MpeObIBaHUS B yKAa3aHHBIX MOMELIECHUSX (HAIMYME PACHIMPEHHBIX IABEPHBIX
MIPOEMOB, TIOPYYHEN U APYTUX MPUCTIOCOOICHUT).
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IMPUJIOKEHME 1

JUCT U3MEHEHU (JIONNOJTHEHUI)

B Pabodyr0 IporpamMMy IO JUCIHIUIMHE « Teopus MEKTPOIUTOBY» 10 TPO(MIL — DIEKTPOXUMUS Ha
22/23 y4eOnblii rox

Hepeqeﬂb BHOCHUMBbIX

Nen/n Jaement (myukr) PIIT U3MEHEeHUl (JI0MOJIHEeHuil)

IIpumeyanue

OO6cyxeHa U peKOMEHJI0BaHA Ha 3aceaHuM Kadeapbl HEOPraHWYECKON W (U3NYECKON XUMHH
poTOKOJ Ne or" " 20 1.

3aBenyromuit kadenpoit / /

IMPUJIOKEHUE 2

KOMIIETEHIIMA: cnocoOHOCTh HCHOJBb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JUCUHUILTHH B TPO(ECCHOHABHOM ASSITENFHOCTH MpodeccnoHanbHoi nestensHocta (OITK-3)

04.03.01 «XumMusa»
OBIIAS XAPAKTEPUCTUKA KOMIIETEHLIMN

— ob0menpodgeccuoHATbHA KOMIIETEHIIUS BBIITYCKHUKA 00pa30BaTEIbHOM MPOrpaMMBbl 110 HalpaBJICHUIO
MOJITOTOBKM BhICHIEro oOpa3oBaHus XuMHMs, ypoBeHb BO 0OakanaBpmart, Bua mnpodeccuoHaTbHON
JESITEIbHOCTH HAY4YHO-HCCIIeI0BATEeIbCKAS.
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BxonHol ypoBeHb 3HAHWM, YMEHHWi, OMbITa JEATEIBHOCTH, TpeOyeMbIX id (HOPMUPOBAHHS
KOMIIETEHINH, OTpeeisieTcs: (eiepaabHbIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM CPEIHETO
(momHOTO) OOmEro obpa3zoBaHusi (yTBEpXKIEH TMpPUKa3oM MUHUCTEpPCTBA OOpa3OBaHUS W HAYKU
Poccuiickoit @enepanuu ot 12.03.2015 Ne 210).

YPOBHU OCBOEHHUSI KOMIIETEHIIMH: TIOPOTOBBIH, Oa30BBIH.

JlaHHasi KOMITETCHIIHS CBSI3aHa CO CIICIYIOIIUMU OOIICKYIbTYPHBIMH,
oOmiernpodeccHoHaTbHBIMU U TPO(ECCHOHATEHBIMU KOMITETCHIIUSIMU:

CIOCOOHOCTBIO K KOMMYHHUKAIIUH B YCTHOHM M TUCBMEHHOHU (hopMax Ha PyCCKOM M HHOCTPAHHOM SI3bIKax
JUISL pEIICHUS 32129 MEKIIMYHOCTHOTO U MEXKYIbTYpHOTO B3aumoaeictus (OK-5)

CIOCOOHOCTBIO PabOTaTh B KOJUIEKTHUBE, TOJIEPAHTHO BOCIIPUHUMATDH COLIMANIbHBIE, STHUYECKHE,
KOH(]ecCHOHaNbHbIC U KyabTypHbIe pa3nnuus (OK-6)

CIIOCOOHOCTBIO K caMoopraHu3anuu u camoodpasosanuto (OK-7)

BJIaJICHEM HABBIKAMHU TIPOBEIECHHS XUMHUECKOTO IKCITIEPIMEHTA, OCHOBHBIMU CHHTETHYECKIMH U
AQHAJIMTUYECKHMHU METOIAMHU TIOJTyYCHUS U UCCIICJOBAHUS XMMUYeCKUX BemecTB u peakiuii (OI1K-2)
CIOCOOHOCTBIO K IMOMCKY U NIEPBUYHON 00pabOTKe HAy4yHOU U HaydHO-TexHHueckoi nHpopmanuu (OIK-
5)

3HAaHMEM HOPM TEXHUKU O€30IIaCHOCTU M YMEHHEM PEalIn30BaTh UX B TJAOOPATOPHBIX U TEXHOJIOTUYECKUX
ycnoBusix (OITK-6)

CIIOCOOHOCTHIO BBITIOJIHATH CTAHIAPTHBIC ONIEpAIIKH 1Mo mpeiaraeMbiM Metotukam (TTK-1)

BJIaJIeHHEeM 0a30BBIMH HAaBBIKAMH UCTIOJIB30BaHUS COBPEMEHHOH anmapaTypbl P MPOBEICHUN HAYIHBIX
uccnenosanuii (ITK-2)

CIOCOOHOCTBIO TPUMEHSATh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI U 3aKOHOMEPHOCTH PAa3BUTHS
XHUMUYECKON HAYKH MPH aHAIN3€ MOJy4eHHBIX pe3ynbTaToB (I1K-4)

CIOCOOHOCTBIO MOTy4aTh U 00pabaThIBaTh PE3yIbTAThl HAYYHBIX IKCIIEPUMEHTOB C IOMOILBIO
COBPEMEHHBIX KOMITbIOTEPHBIX TexHooruii (ITK-5)

BJIa/ICHEM HaBBIKAMHU MPEACTaBICHUS NOJIYYEHHBIX PE3YIbTaTOB B BUJIE KPATKUX OTYETOB U
npesenraruii (ITK-6)

BJIaJICHMEM METOJaMH 0€30I1aCHOTO 0OpallleHHs ¢ XUMUYECKUMHU MaTepHaIaMy ¢ y4eTOM UX (PU3NYECKUX
u xumuaeckux cBoicts (ITK-7)

KomMmenTapun

HNannass xomneTeHUUs GOpMHUpPYETCS NOpU M3YYEHMHM BapUATHUBHBIX JUCHUIUIMH, I[03TOMY
1enecooOpa3Ho BBIJCIUTH JBa YPOBHS YCBOCHHUS IMOPOTOBBIM, 6a30BBIi.

Onenka ypoBHSI CHOPMHPOBAHHOCTH KOMIIETEHLMU MPOUCXOAUT BO BpeMs ['ocymapcTBeHHOMN
WUTOTOBOM aTTECTAIIUH.

Kowmmerenmus ¢opmupyercs BO BpeMsl BCeX BHUIOB 3aHATUNA: Ha JIEKIUAX, NPAKTUYECKUX
(ceMHHApCKUX), TAOOPATOPHBIX 3aHATUSX; B MPOIECCE ayAUTOPHON U BHEAYAUTOPHOU CAMOCTOSTEIHHON
paboThI CTYICHTOB.

COOTBETCTBME 3TAIIOB (YPOBHE) OCBOEHUA KOMIETEHIINA
IINIAHUPYEMBIM PE3YJIbTATAM OBYYEHMUSA U KPUTEPUAM UX OHEHUBAHUA

Jran ILnanupyemsle Kpurepun oneHuBaHHus Pe3y1bTATOB 00y4eHUs!
(ypoBeHb) pe3yJIbTaThl
OCBOCHHA o0y4eHus 3 4 5
KOMIIETCHIIUH
Baajgers.
IlepBplii 3Tan | HaBBIKAMU Crniocoben Bunaneer Bimageer  HaBbIKaMu
(ypoBeHb) HCII0JIb30BaHUS IIPEUIOKUTD HaBbIKaMU IIPUMEHEHMS
TEOPETUYECKUX IPUMEpBI IPUMEHEHHUS TEOPETUYECKUX

22




(OIIK-3) -1 | ocHOB 0a30BBIX UCTIOJIb30BAHUS TEOPETHYECKHUX Moienei npu
pas3zienos TEOPETUYECKHUX MOJIeTIeH pu TUTAHUPOBaHUH PaboOT
npuobpemenue | MAaTEMaTUKH U PEICTaBICHUIA HUHTEPIIPETAINH B mpodeccrnoHaIbHOI
0a306b1x €CTECTBEHHOHAYYHBIX | OTIEIBHBIX pe3yabTaTOB B chepe IeATEIBHOCTH
3HaHUl JMCUUTUTMH TIPU pasaenon OTJEIBHO B3STOH | U TPaMOTHOMU
OCHOBHbIX peteHnn MaTEeMaTHKU U 00JacTH XUMUU UHTEPIIPETALNH
pasoenos KOHKPETHBIX €CTeCTBEHHOHAYY | W/WIJIM HAYK O MOJIy4YE€HHBIX
Mamemamuxy | XUMHYECKUX U HBIX JIUCHUIUIMH | MaTepuaiax, HO pe3yabTaTOB
u MaTEPHATIOBETUCCKUX | IS PEIICHUS JOITYCKaeT
ecmecmeenHOH | 3a11ad 3a1a4 OT/ICTIbHBIC
AYYHLIX B (OIIK-3)-1 npodeccnoHabH | HETOYHOCTH
OUCYUNTIUH, O JIeATeNbHOCTH YMeeT pemars 3a1a9u
He0Ox00uMbvlx | YMeTb: TTOBBIIIICHHOM
0/1 peulenus | peuIaTh THIIOBBIC CIIO)KHOCTH u3
3a0ay y4eOHbI€ 3a/1a4H1 110 VYmeer pematsb 0a30BBIX KypcoB
npogheccuonan | OCHOBHBIM pazzieniaM | YMEeT peliarh KOMOMHHPOBAHH | €CTECTBEHHOHAYYHBIX
bHOUL MaTeMaTUKU U TUTIOBBIC 33JIa4YH | bIC 3a/1a49H U3 JUCTIUTUTAH
OesimenbHOCMY | €CTECTBEHHOHAYYHBIX | M3 0a30BBIX 0a30BBIX KypCOB
TUCIATUTAH KypcoB €CTeCTBCHHOHAYY
VY (OIIK-3) - 1 €CTECTBEHHOHAYY | HBIX JUCIHUILUIMH
HBIX JUCIHATIINH Nmeet YEeTKOE,
3HaTh: LEJIOCTHOE
MaTeMaTU4YECKUI MPEICTABIICHNE 0
ammapar, Nwmeer crocobax
HEOOXOUMBIH ISt NPEJCTABICHNE O | UCTIOJb30BAHUS
pereHus Nmeer cnocobax MaTEeMaTHIECKOTO
npo(heCCHOHABHBIX | MPEJCTABICHHE O | WCIOJIH30BAHUS amnmapara npu
3a7a4 B o0yacTu cocobax MaTeMaTHYeCKOro | pelmieHnd  3amad B
XUMUHU U UCTIOJIb30BaHUS amrmapara npu o0jactTh XUMHH U
MaTepUAIIOBE/ICHHS, | MATEMAaTUYECKOTO | PEIICHHUH 33]]a4 B | MaTepUaIOBEACHUS,
OCHOBHBIE anmnapara npu obnactu XuMuUM U | 00 o01ux
TEOPETHUYECKHE pEIlICHUH 3314 B | MAaTEPUATIOBEICH | 3aKOHOMEPHOCTSIX
MOJIOYKEHHSI CMEXKHBIX | 0071aCTH XUMHH U | Us, O CMEXHBIX C XUMHUEH
C XUMHEH MaTEepPHAJIOBEJICH | COJICPKAHUU €CTECTBCHHOHAYYHBIX
€CTeCTBEHHOHAYYHBIX | Usl, HO JIOMYCKAeT | OCHOBHBIX JMCIUTUTHH u
JMCIUTUIAH HETOYHOCTH B pasienoB criocobax ux
3 (OIIK-3) -1 dbopMynupoOBKaxX, | CMEKHBIX C UCIIOJIb30BAHUS  TIPH
0 COJICpYKaHHUU XUMUEH peleHUH
OTJICIIbHBIX €CTECTBEHHOHAYY | MPO(ECCHOHAIBHBIX
pazienos HBIX TUCHUIUIMH, |3agad B  oOijactu
CMEKHBIX C 3HaeT XUMUHU u
XUMHEH TEPMHUHOJIOTHIO, | MaTepHUaIOBeICHUS
€CTECTBEHHOHAy4Y | OCHOBHBIE
HBIX JUCUUIUINH, | 3aKOHBI U
HO JIOTTYCKaeT MOHUMAET
HETOYHOCTH B CYLIHOCTh OOIINX
dbopMynupoBKax | 3aKOHOMEpPHOCTEH
9THX obnacten
3HAHUS
Bropoii 3tan | Biaaaers: Crniocoben Bunaneer Bimageer  HaBbIKaMu
(YypoBeHb) HaBbIKaMU PEIOKUTH HaBbIKaMU IPUMEHECHHS
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(OTIK-3) -2

npuobpemerniue
HABbIKOG
UCNONb308AHUSA
meopemuyecKu
X OCHO8
0a306v1x
paszoenos
Mamemamuxu
u
ecmecmeeHHOH
AYUHBIX
OUCYUNIUH NpU
peuweHuu 3a0ay
npogheccuonan
bHOU chepbl
oesmenbHoOCMuU

HCIIOJI30BAHMS
TEOPETUUECKUX
OCHOB 0a30BBIX
paszenos
MaTeMaTuKu U
eCTeCTBeHHOHay‘IHI)IX
JOUCIIUITIINH HpI/I
peueHnn
KOHerTHBIX
XUMHUUYCCKUX U
MaTEepPUATOBETUCCKUX
3a/1a4

B (OIIK-3) — 2

YMmerh:

OTIPEICIIATh
HEO00X0IMMOCTh
TIPUBJICUCHUS
JIOTTOTHUTEIBHBIX
3HAHWUH U3
CITEIIMATbHBIX
pasnenoB
MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX
JUACIHUTUIMH IS
pereHus
npohecCHuoHaTBHBIX
3a/1a4, IPUMEHSATh
MTOJTyYCHHBIC
TEOPETHICCKUE
3HAHUA U
MaTeMaTUYECKUHN
ammapar s
CaMOCTOSTEILHOIO
OCBOECHHUS
CIIEIUAIbHBIX
pasnenoB
MaTEMaTHKH U
€CTECTBEHHOHAYYHBIX
JUACIUTUINH,
HEOOXOIUMBIX B
npodeccuoHaIbHON
JIeATEIIbHOCTH,
MIPUMEHSTH 3HAHUS
MaTEeMaTHUKU U
€CTECTBEHHOHAYYHBIX
JUCIIMIUIAH IS
aHanmmu3a 1 06paboTKH
pe3yIbTaToOB
XUMHUYECKUX
IKCIIEPUMEHTOB

PUMEPBI
UCIIOJIb30BaHUS
TEOPETUIECKUX
MPEACTABICHUI
OTJIEIBHBIX
pazzeion
MaTEeMaTHKU U
€CTECTBCHHOHAYY
HBIX JIUCIUTIINH
JUTSL PEIICHHUS
3a1a4
npo¢eCCHOHAIIbH
OH JEeATEbHOCTH

Cnocoben
CIIelMaIbHbBIE

I CMEXXHBIX C
MaTEMAaTHYECKUX

rBEHHOHAYYHBIX

ITHH,

MUMBIE JTJIS

sl TIOCTaBJICHHOM

KMMHYECCKOH HIIH

AJIOBETYECKOU

MIEHHOCTH, HO

AeT OTICIbHEIC

DCTH
MosxeTt
CaMOCTOSTEILHO
OCBOUTH
TEOPETUYECKUI
Marepuan u3
OTIEJIBbHBIX
CIIELUATbHBIX
paszenoB
MaTeMaTUYECKUX
u
€CTECTBEHHOHAYY
HBIX JUCIUTUIMH
JUIS pEIICHUS
3a7a4 B
npodeccuoHanbH
oii cepe
JIeATEIIbHOCTH
YMeeT orieHuBaTh
yCIOBUS
MPUMEHUMOCTH
CTaHJIAPTHBIX

MPUMEHEHUS
TEOPETUUECKUX
MOJEJIEN NIpu
UHTEpIpeTanu
pEe3yJIbTaTOB B
OTACILHO B3ITOM
00J1acTi XUMHHU
W/WIIM HAYK O
Marepuaiax, Ho
JIOITYCKAET
OTJICIIbHEIC
HETOYHOCTH

Crocoben
yKa3aTh
cIIelaabHbIE
pazzensl
CMEKHBIX C
XUMUeEH
MaTeMaTUYECKUX
n
€CTECTBCHHOHAYY
HBIX JUCIUIIIMH,
HE00XOINMBIE
JUTSL pETICHUS
ITOCTaBJICHHOM
3a1a4u
XHUMHYCSCKOM WITH
MaTepHuaaoBeIIec
KOH
HaIpaBJIECHHOCTH
Crocoben
CaMOCTOSTEILHO
OCBOUTH THIIOBBIE
METO/IbI PEIICHUS
3a7a4 U3
OTIEJIbHBIX
CIIelHaIbHBIX
pas3aenoB
MaTEeMaTHUKHA U
€CTECTBEHHOHAYY
HBIX JUCIUILINH,
HO JIOTTYCKaeT
OTICIbHEIC
OLIMOKM MPU UX
MPUMEHEHHUH B
npodeccuoHanbH
oit cepe

TEOPETUUECKHUX
MOJENIen pu
IUTAHUPOBAHUH  PA0OT
B mpodeccrnoHaIbHOM
chepe IeATEIBHOCTH
u IrPaMOTHOMN
UHTEPIIPETAINN
HOJY4EHHBIX
pe3yIbTaToOB

Moxer 00ocHOBaThH
HEO0XOINMOCTh
HpI/IBJ'IeLIeHI/ISI
CBEJIEHUN
JOITIOJIHUTCIIBHBIX
pa3esioB MaTeMaTHKU
nu
CCTeCTBCHHOHay‘—IHI)IX
JUCHUITIIINH n
paH)KI/IpOBaTI) nux 110
CTENEHU 3HAYHUMOCTH

nus3

Jilig: perieHus
IIOCTaBJICHHON 3agadu
(HEOOXO0IUMEIE,
BCIIOMOTaTeJIbHbIE,
WUTIOCTPATUBHBIE |
np.)

Crocoben
CaMOCTOSTEILHO
OCBOUTH OCHOBHBIE
TEOPETHYECKUE
MOJIOKEHUS u
TUIIOBBIE METOIBI
pemieHuss  3ama4 U3
OTIEJIbHBIX
CIlelHaIbHBIX

pa3zieIoB MaTeMaTUKH
u
€CTECTBEHHOHAYYHBIX
JUACIUILINH

Ymeer IIPOBOJUTH
KOPPEKTHYIO

MO AU(PUKAITIIO
MoJeliell W MEeTOOUK
00paboTKH  JaHHBIX
AKCIIEPUMEHTA,
MIPaBUIBHO

OTpeNeNiaTh 00JacTh
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V(OIIK-3) 2

3HaTh:
TEOPETHUUECKHUE U
METOIOJIOTHYCCKHUE
OCHOBBI CMEKHBIX C
XUMHEH
MaTeEMaTUYECKUX U
€CTECTBEHHOHAYYHBIX
JUCUMIUIMH U
CIOCOOBI UX
WCTIOJIb30BaHMS TIPU
perieHuun
KOHKPETHBIX
XUMHAYECKUX U
MaTepuaIoBETUECKUX
3a7a4

3 (OIIK-3) -2

METOJUK aHAJIN3a
U 00paboTKN
pe3ynbTaToB
XUMHYECKOTO
HKCIIEPUMEHTA,
JOTyCcKast
OILIIMOKHU B
OTJICIIBHBIX
ciyJasx

Hmeet obmice
MIPE/ICTaBIICHUE O
TEOPETUICCKHIX U
METOI0JI0OTHYECK
HX OCHOBax
0a30BLIX U
HEKOTOPBIX
CITeIATbHBIX
pasnenoB
MaTEMAaTHUKU U
€CTECTBCHHOHAYY
HBIX TUCIIAIUINH,
MOJKET
MPEIOKUTH
OTIEJIbHEIC
IpUMEPHI UX
HCIOJIL30BaHHUS
MIPU PEIICHUN
3a7a4
npo¢eCCHOHAIIbH
Ol NeITenbHOCTH

JCATCIIBHOCTU
‘YMeeT olleHUBaTh
aJICKBaTHOCTb H
du3nuecKyo
KOPPEKTHOCTh
MOJIeNIEH,
HCIIOJIb3YEMbBIX
npu 00paboTke
pe3yiabTaToB
XUMHUYCCKOT'O
IKCIIEPUMEHTA

HNmeer
MPEJCTABICHUE O
B3aNMMOCBSI3H
TEOPETUUECKUX U
METOJO0JIOTHYECK
MX OCHOB
CMEKHBIX C
XUMUeE
MaTeMaTHUYECKIX
51
€CTECTBEHHOHAYY
HBIX JUCIUTLIVH,
MOXKET
MPEII0KUTh
MPUMEPBI UX
HCIIOJIb30BAaHUS B
Pa3HBIX 001aCTIX
XUMHH U
MaTepuaioBeIcH
ns

MNPUMCHUMOCTHU
HCIIOJIb3YEMbBIX
MCTOJUK

Nwmeer
MIPE/ICTABJICHHUE O
B3aUMOCBSI3U
TEOPETUUECKUX U
METOI0JIOTUYECKHUX
OCHOB CMEXHBIX C
XUMUECH
MaTeMaTHYeCKUX 1
€CTECTBEHHOHAYUHBIX
JUCITUTIITNH, MOKET
MPEI0KUTh CII0CO00
WX MCTIOJIb30BaHUs
MIPU PEIICHUH
KOHKPETHOU
XUMHYECKOW WIIH
MaTepHAIIOBEAUYECKON
3a/1aun
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IMPUJIO)KEHUE 3

Pacnpenesienue 0a/1710B TeKylero u pyoe;xHoro KOHTPOJIs

Buo konmpona

Cymma b6annos

Oowasn

1-1 mouka 2-1 mouka | 3-1 mouka
cymma
1- | Hocewenue 3anamuii 00 10 bannos 00 3 0. 00 30. 0o 46.
2- | Tekywyuit KOHmMpPOJib: 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
Omeem na 5 eonpocoe om000l56.| om00o56.|om0oo56.| omlOool
0.
[TonHbIil NpaBUIIBHBINA OTBET Jo0 15 G6amnos 56. 50. 560.
Hermnomnubif npaBUIBHBINA OTBET or 3 mol5 0. orl 1056. | or1 mo50. orl mo5
0.
OTtBeT, coaepXaluii HETOYHOCTH, 00. 00. 06. 06.
OITNOKH
Boinoanenue camocmoamenvHvix
3a0anuii (pewienue 3aodau,
Hanucanue pegepamos, 0oknad, | om 0 00l56. | om00o56. | om00056 |om0ool
Icce ) 4]
1. | Pybescubvtit Konmpoisb 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
TECTUPOBAHUE ot 0- mo 126. | ot 0- mo 40. ot 0- o ot 0- o
40. 40.
KOJIJIOKBUYM or0m0186.| or0mo60.| or0 mo 60. or0 mo 6
0.
Hmozo cymma mexywiezo u
PY0OerxscHo20 KOHmpoA 0o 7006annoe 00 230. 00 230 00 240
IlepBbiii 3Tan (0230BbIil)ypOBEHDb)
— OLIEHKA «YJ10BJIETBOPUTEILHO» He MeHee 36 | He meHee 12 HE MEHEE | HE MEHee
0. 0. 126 126
Bropoii sran | Mmenee 70 6.
(MpoABHHYTHI)ypOBEHD) — OI[€HKA (51-696.) | wmenee 23 6 | menee 23 6 | meHee 240
«XOPOII0»
Tpernii 3Ttan (BbICOKH YPOBEHb) -
OLICHKA «OTJINYHO» He MeHee 70 | He MeHee 23 HE MeHee HE MeHee
0. 0. 236 246
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