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1. ITepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUsI MO JUCHMUIJIHHE, COOTHECEH-
HBIX ¢ IVIAHUPYEMbIMH pe3yJIbTaTaMH 0CBOEHHUsI 00pa30BaTeIbHOM
nporpammsbl o HanpaJjieHu1o 04.03.01 Xumusn

B pesynsraTte ocBoenusi OOIl OGakanaBpuarta OOydaroIIMIiCs JOJKEH OBIAICTD
CJIEYIOIIMMU pe3ybTaTaMu 00YUYEHHUsI 110 TUCIUILINHE!

Koo komne-
menyuu

Pe3yabrarsl ocBoenuss OOII
Cooeporcanue KomnemeHyuil

Ilepeyenns miIaHMpyeMbIX pe3yJibTa-
TOB 00y4eHHs MO IMCUHUILINHE

OIIK-1

CIIOCOOHOCTBIO HUCIOJIB30BaTh TIO-
JyYEHHbIE 3HAHMUS TEOPETUUYECKUX
OCHOB (DyHJJaMEHTaJbHBIX Pa3/eiiOB
XUMUHU TIpU peuieHuu npodeccuo-
HaJIBHBIX 33]1a4;

3HaTh: TEOPETUYECKHE OCHOBBI, IPO-
OneMbl pa3BUTUSI KOHKPETHOH 00J1acTH
npodeccruoHaIbHON JeSITEIIbHOCTH
(busugeckoit xumun))
YMeTh: ONUCHIBATH CBOWCTBA U OCHOB-
HbIe 00JacTH MPUMEHEHUS BEUIECTB Ha
OCHOBE UX CTPOCHHMS, NMPUMEHATH 3Ha-
HUS O BPEOHBIX M OMACHBIX CBOMCTBax
BEILECTB IIPH PabOTe C HUMHU

Brnaners: meromonorueit ¢uzn-
KO-XMMHYECKOTO  aHajHh3a BELIECTB,
MPOIECCOB W TPOMBIIIJICHHOTO IMPOU3-
BOJICTBA

OIIK-2

BJIQJICHUEM HAaBBIKAMHU TIPOBEICHUS
XUMUYECKOTO JKCIIEPUMEHTa, OcC-
HOBHBIMH CHUHTCTHYCCKUMHU W aHa-
JUTUYCCKAMH METOJaMH  TTOJyde-
HUSL U MCCIICIOBAHUS XUMHUYECKHX
BEIIECTB U PEaKIUii);

3narp: dusnueckre MeToAbl UCCIENOo-
BaHUS U (PU3MKO-XMMHUYECKUE METOJIbI
onpezeneHus (U3NUECKUX BEIINYHH.
YMerb:  OcCymiecTBIsATh XUMHUYECKUU
AKCIIEPUMEHT O IpeIaraeMoi MeTO/IH-
Ke. AHanu3upoBaTb U HHTEPIPETUPO-
BaTh IOJyYEHHbIE IKCIEPUMEHTAIbHbIE
pE3YJIbTATHL.

Brmagers: TexHUKOW OdKCIEpHMEHTA.
[IpemMaMu BBINOIHEHHS DKCIEPUMEHTA
0 33JJaHHOM METOJIMKE U3MepeHus pu-
3UYECKUX BEJIMYUH C 33JaHHON TOYHO-
CTBIO.

OIIK-6

3HAHUEM HOPM TEXHHUKHU 0€30TacHO-
CTH U YMEHHEM pealin30BaTh WX B
Ja00PATOPHBIX U TEXHOJIOTUYECKUX
YCIOBUSX

3HaTh: Ha3HA4YCHHE, HOPMBlI TEXHUKHU
0€30MacHOCTH U MPHUHIMIBI pabOTHl Ha
COBpPEMEHHOM y4eOHO-HAay4YHOH ammapa-
Type.

YMeTh: UCHONIB30BaTh anmnaparypy s
BBIITOJIHECHU L KOHKpGTHOfI OKCIICPUMCH-
TaJbHOMU 3a7a4d C Y4€TOM HOPM TEXHHU-
KM 0€30MacHOCTH.

Brnaners: HaBbIKaMu paboTHl Ha
COBPEMEHHOI yueOHO-HayyHOU ammnapa-
Type IpH TNPOBEACHUH XUMHYECKHX
HKCIIEPUMEHTOB.

[1K-1

CITIOCOOHOCTBHIO BBIIOJHATH CTaH-
JapTHBIC OIepaldy 10 Ipejiarae-
MBIM METOIMKAM

3HaTh: InmpaBujia XpaHCHUSA XUMHYCCKUX
pPEaKTHBOB; TpaBwiIa OE30MaCHOW pabOTHI C
XMMHYECKUMU BEIIECTBAMU M MOHH3UPYIO-
VM H3JTyYCHUEM; M OYHCTKH XUMHYECKUX
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BCIISCTB.
VYMeTh: IUIaHUPOBATh XWMHUUYECKUN DJKCIIe-
PUMEHT, MPOTHO3UPOBATL PE3YyIbTaTHI DKC-
MEPUMEHTA, AHAIM3UPOBATH TOIYYCHHBIC
JKCIIEpUMEHTAIbHBIC JaHHbIC, HHTEPIPETHU-
pOBaTh TOIYYECHHBIE JKCIIEPUMEHTAIHHBIE
pe3yabTaThl, OICHUBATH 3PPEKTUBHOCTH
SKCIIEPUMEHTAIBHBIX METOOB, OMHUCHIBATH
CBOICTBA TMONIyYEHHBIX XUMHYECKHX CO-
SIUHEHUH, BEIONpATh METO HCCIICIOBAHMS,
METOAMKY TIPOBEJCHUS SKCIEPUMEHTa B
COOTBETCTBUH C IOCTABJIEHHBIMH 3aa4aMU.
BrnaneTs: TEXHUKOM 3KCIIEpUMEHTA; TpHe-
MaMH BBIIIOJHEHUS! SKCIEPUMEHTa IO 3a-
JIAHHOW JIMOO BBHIOPAHHOW METOJIMKE; TEX-
HAKOW W3MepeHNs (QU3MIECKUX BEIUIUH C
3aIaHHON TOYHOCTBHIO; TPUEMaMU H3Mepe-
HMS aHAIMTUYECKOI0 CUTHAJIA.

I1K-3

BJIQJICHUEM CHCTeMOM QyHIaMEeH-
TaJbHBIX XUMUYCCKHUX TTOHITHI;

3HaTh: OCHOBBI (yHIAAMEHTAJBHBIX pa3fc-

JIOB XUMUH:, (PU3NIECKOH XUMHUHU (OCHOBBHI

TEPMOJIMHAMUKH, TEOPUU PACTBOPOB U (a-

30BBIX PAaBHOBECUM, XUMUYECKOW KUHETUKHU

U KaTalu3a, 3JCKTPOXUMHUH);. YMETb: MPH-

MEHSTh TEOPETHUYECKUE 3HAHMS VIS peLle-

HUSl KOHKPETHBIX 33/1a4 B XMUMHHU; MOJIB30-

BaTbCSI COBPEMEHHBIMU NPEACTaBICHUSIMU

OCHOBHBIX pa3ejiOB €CTECTBEHHBIX HayK

JUTsl OOBSICHCHHUS CIEIU(PUKA TOBEACHUS

XUMHYECKUX COEAMHEHUH; HWCIOIb30BaTh

JaHHbIE MO CTPOEHHIO BEIIECTB U COEAMHE-

HUW JUJI U3Y4YEHUS] UX CBOMCTB; MCIIOJIB30-

BaTh CTPYKTYPHbIE NaHHBIE B XUMHYECKOM

UCCIIEIOBAHUH.

Brnanmers: Meromamu W cmocoba CHHTE3a
CTB; HABBIKAMU OIHMCAHMSI CBOICTB BEIIECTB;
Mojorvueil  BbIOOpa  METOJOB  aHAIN3a,
KaM{ UX [PUMEHEHUS; METOI0JOTHUECKUMU
BaMM aHAIIM3a; OCHOBaMH TEOPUH (PyHIaMEH-
[BIX pPa3/IelIOB XMMHHW; HABBIKAMH PEIICHUS
DETHBIX TEOPETUUECKHX M 3KCIIEPUMEHTANb-
Ba1ad.

I1K-7

BJIAaJICHUEM METOAaMU 0€30IacHOIro
oOpaleHusl ¢ XMMHYECKUMH Mate-
puajaMi ¢ y4eToM uX (PU3NYECKUX
U XMMHYECKHUX CBOMCTB

3HaTh: CBOMCTBA XHMMHUYECKHX MaTepHaJOB,
METO/IbI 0€30MacHOro OOpaIIECHUS ¢ XUMHU-
YECKUMH MaTepHUalaMH C YYeTOM HX (HU3H-
YECKUX U XUMUYECKHUX CBOHCTB

YMeTh: UCMONB30BaTh METOBI 0E30MaCHO-
ro oOpalleHuss C XUMUYECKHMH MaTepua-
JIAaMH C YY9ETOM WX (PU3UYECKHX M XUMHYE-
CKHUX CBOMCTB

Brmagets: MeTomamu Ge3omacHOTo oOpariie-
HUSl C XUMUYECKHUMH MaTepualiaMH C yde-
TOM nux (1)I/I3I/IT-IGCKI/IX u XUMHUYCCKHUX
CBOICTB




2. MecTto nucuuiuiaibl B cTpykrype OOII 6akanaBpuara

dusnueckas XUMMUs MPEACTABISET cOO0M TeopeTUUeckuil (PyHIaMEHT COBPEMEHHOMN
xumuu. B cBOI0 ouepenn, XUMUS SIBISETCS BaKHEMILIEH COCTaBHOW YaCThK) €CTECTBO-
3HaHuA. [loaToMy (U3HKO-XMMHYECKHE TEOPUU XUMUYECKUX IMPOLIECCOB HCIIONIB3YIOT
JUIsL PELICHUs] CaMOr0 HIMPOKOr0 Kpyra COBPEMEHHBIX HAy4YHBIX M TEXHHYECKHX IPO-
oJeM.

[lepeuncnennble JUCIMUILTUHBI BXOASIT COCTAaBHOM 4acThio B (eiepaibHbIi rocyaap-
cTBeHHBIN oOpaszoBarenbHblil cTangapt @I'OC BIIO B 6a30ByI0 9acTh MpoQeCCHOHATB-
HOTO IIUKJIa

Merononorust npenoaaBaHusl JUCUUIUIMHBL « Pu3nuecKas XUMUsSD» (MOAylb «JeK-
TPOXUMHUSD») MPEANOIATAET TECHYIO CBS3b C APYTUMH AUCIUIUIMHAMU: HEOPTaHUYECKOU
XUMHEH, OpTaHNYECKON XUMHUeH, PU3NKOM, KBAHTOBOW MEXaHUKOW, MAaTEMAaTHKOM!.

CryzaeHTsl, BbIOMpas pa3ianudHble Npo(QUiIn MOArOTOBKH Ha CTapIlIMX Kypcax, Upo-
KO NPUMEHSAIOT (PU3NYECKYI0 XMMUIO NPU BBINOJIHEHUHM HAayYHBIX HUCCIEIOBaHUM, 3a-
BEPIIAIOIINXCS BHITOJIHEHUEM BBITYCKHOM KBaTU(PUKAIMOHHON pabOTHI.

JucuuninuHa u3yyaercs Ha 3 Kypce B O ceMecTpe.

3. O0bem aucHUIUIMHBI «PU3HYecKasi XUMUA. ITEKMPOXUMUA» B 324e€THBIX €1U-

HHUIIAX C YKA3aHMEM KOJIMYECTBA aKaJeMUYeCKHUX YaCOB, BbIJIEJIEHHbIX HA KOH-

TAKTHYI0 pa0oTy 00y4aoImuXxcsi ¢ npenogaBareseM (1o BUAaM 3aHATHH) U HA
CaMOCTOSITEJILHYIO PadoTy 00y4aonuxcs

OOmrast Tpya0eMKOCTh (00BEM) AUCITUIUIMHBI COCTABISET 6 3a4eTHBIX €IWHHUII,
252 ygaca.

3.1. O6vém oucuyunaunvt no eudam yueoHvIX 3aHAmMUIL (8 Yacax)

Buj yyeOHoOM padoThI Bcero yacos
OO6m1ast TPyJI0EMKOCTh JUCIUTUIUHBI 216
KonrtakTHas pabota oOyuaromuxcs ¢ mpernojaBareieM (1o BUAaM
y4eOHBIX 3aHSATUH) (BCETO)
AynutopHas paboTta (Bcero): 108
B T. YUCJIE:
Jlexim 36
[IpakTuueckue 3aHsATUS 36
JlaGopatopHbie pabOThI 36
Breaynuropnas paborta (Bcero): 108
B ToMm uncne - mHauBUAYyalbHas paboTa 0OyYarOIIMXCS C
npenojaBaTesieM:
TBopueckas pabora (MHAMBHIyaIbHbBIC 3aTaHU) 36
CamocrosiTenbHas padboTa o0yuaromuxcs (BCero) 72
Bun  mpomexyrouHod — arrectanuu  oOydvaromierocsa  (3a- 36 sk3ameH
YeT/IK3aMEH )




4. Conep:xxanme TMCHUILVINHBI, CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aesiam) ¢
yKa3aHHeM OTBeIEHHOT0 HA HUX KOJIMYeCTBA aKaJleMUYeCKMX YaCOB U BU/I0OB

Y4eOHbIX 3aHATHI

4.1. Pazoenvt Oucyuniunvl u mpyooemKoCcms no 6U0AM y4eOHbIX 3AHAMU
(6 akademuueckux uacax)

Buabl yueOHbIX 3aHATHH, BKJIKOYAs CAMO-

P~
=)
E § CTOSATEILHYI0O Pa00Ty 00YYAKOIIUXCS U ®opmbl
Ne - TPYA0EMKOCTH TeKYUIEero
/m Pa3nen nucuMnInHbI ; § (B yacax) KOHTPOJISI
©
C E ayAUTOpPHbIE y4eOHbIe yerenae:
3AHATUA CamocrosTeJbHas pa- MocTH
BCETO JeK- | NPaKT. alp. 6012 00yYaIOIMHXCS
U
1 Teopernueckas oanektpo- | 32 | Jlexk | 3ans 10 u. Kontposnb-
XUMHUS U | HA- HBIC BOIIPO-
Nel- | tus CHI, KOH-
95, Nel- TpOJIbHAs
10y. | 3 pabora,
12 4. WH]IUBULY-
albHbIE 3a-
TaHWS,
KOJUJTOKBU-
yM,  JK3a-
MeH
2 | Tepmonunamuka raneBa- | 17 |Jlek |3ans | 6u. l 4. KonTposs-
HUYECKOTO JJICMEHTA nus | Hi- HBIC BOIIPO-
Ne6 THA Cbl, HHJIU-
249. | Ne BUTyaJlb-
4,5 HblE 3aja-
8 u. HUS, 3allu-
Ta sabopa-
TOPHBIX
pabort, KoJj-
JIOKBUYM,
JK3aMeH
3 | Xumuueckue paHoBecus | 54 | Jlek | 3ams | 26 4. 20 4. Kontposns-
B pacTBopax >IEKTPOIH- 117011 HSI- HBIE BOIIPO-
TOB Ne7, THE Cbl, HHIH-
8 Ne 6 BU/yallb-
44 4y, HBIE 3aja-
HUS, 3alllu-
Ta mabopa-
TOPHBIX
pabort, KoJj-
JOKBUYM,
JK3aMeH
4 | DIeKTPONPOBOTHOCTh 21 |Jlex |3ams | 4u. Ou. Kontposnb-
pPacTBOPOB AJIEKTPOIUTOB UM | HA- HBIE BOIIPO-
Ne9, | Tue CBbl, WHIH-
10 Ne 7, BUTyaJTb-




HBIE  3aja-
HUS, 3allu-
Ta mabopa-
TOPHBIX
pabort, KoJ-
JOKBUYM,
JK3aMeH

DNEeKTPOJHBIE MOTEHIHA-
JIBI

29

Jlex
st
Nell
, 12
44,

3aus

THE
Ne 8,
4q.

11 4.

Kontposs-
HBIE BOIIPO-
Cbl, WH/IH-
BU/yaJIb-
HbIC 3aja-
HUSl, 3allu-
Ta Jnabopa-
TOPHBIX
pabort, KoJj-
JIOKBUYM,
9K3aMeH

JIBOMHOM »IEKTpUUECKUI
CIOW W SABJICHHS aJCcOpO-
MU Ha TpaHUIE OdJIeK-
TPOJ-PacTBOP

11

THUC

44,

KonTpoJib-
HBIC BOIIPO-
Cbl, WHIH-
BU/TyasTh-
HbBIE 3a/a-
HUS, 3alllu-
Tta mabopa-
TOPHBIX
paboT, Kom-
JIOKBUYM,
JK3aMeH

[Tonstpusanus 21eKTPOI0B

16

JIek
J0955;
Nel4

64.

10 yu.

Kontposs-
HBIE BOIIPO-
Cbl, WHJIH-
BU/Tyaslb-
Hble 3aja-
HUS, 3alllu-
Ta Jsabopa-
TOPHBIX
pabort, KoJ-
JOKBUYM,
9K3aMeH

[lpuknagHas 3IEKTPOXH-
MU

10

Jlex
s
Nel7
, 18
34,

KonTpo:s-
HBIE BOTIPO-
Cbl, HWHIH-
BUIyaJTb-
HbIE 3a7a-
HUSl, 3allu-
Ta Jabopa-
TOPHBIX
pabot, Kon-
JOKBHYM,
9K3aMeH




4.2 Cooeporcanue oucyuniunvl, CHpyKmypupoeanHnoe no memam (pazoenam)

HaumenoBaHue pasjaeia

Ne Conep:xkanue
AU CHHMILTHHBI
1 TepmoaMHaMHKa pacTBOPOB YJIEKTPOJIMTOB
1.1.Cooeporcanue nexyuonnozo Kypca
1.1.1 | Teoperuueckas 351eKTpO- | XUMUUYECKUM MOTEHIUAT U aKTUBHOCTH 3JIEKTPOJIMTA B PACTBOPE.
XUMHUSA Teopus J[lebas-Xrokkens. MeToasl oOmpeaeieHuss aKTUBHOCTH
JIEKTPOJIMUTOB. Y CIOBHBIE TEPMOJMHAMHUYECKUE (PYHKIIUU HOHOB.
I'naparanyst HOHOB.
1.1.2 | Tepmonunamuka ransBa- | Onpenenenue termnoBoro 3¢ dekra merogqom DJIC. CrangaprHas
HUYECKOTO PJIEMEHTA DJIC n koHCTaHTa paBHOBecHUs. Y paBHeHue HepHcra.
1.1.3 | Xumnueckue paBHoBecHs | KuciorHo-ocHoBHBIE paBHOBecus. OmpeneneHus KOHCTAHT JAWC-
B PacTBOpax HJIEKTPOJIU- | COLMALUU OJHOOCHOBHBIX KUCIIOT (HOTCHIIMOMETPUUYECKHH, CIIEeK-
TOB TpodoTomMeTpuueckuii 1 pH-MeTpruecKuii MeToIbI).
1.1.4 | DnexTponHble nmoTeHIMA- | Mexda3Hblil MOTEHIMAT. DJIEKTPOXUMUYECKUNA MMOTEHI[Mal HOHA.
JIbI DNeKTpOoAHbIE CKauKu MoTeHInana. [lorenmuan snekrpoaa. Ypas-
HeHue Hepucra. CrangapTHble 35IeKTpoiHbIE TOTeHIHaIbl. OKuc-
JIUTEIbHO-BOCCTAHOBUTEIbHBIE CUCTEMbI. BOIOPOAHBIHM 351eKTpO.
N3mepenue pH. CrexnsHubli anekTpoa. [Ipumenenne noreHuuo-
METPUYECKHUX METOJIOB B XMMUYECKHX MCCIEIOBAHUSX.
1.2.Temwl npaxmuueckux 3ansamuii
1.2.1 | Pacuer xo3¢p¢unuentoB | Pacuer x03((HUINEHTOB aKTUBHOCTH pPa30aBICHHBIX PAaCTBOPOB
aKTUBHOCTH B pacTBOpPax | 3JeKTpoJauTOB o Teopuu Jledas-Xrokkensa-Poouncona-Crokca.
AJIEKTPOJINTOB.
1.2.2 | PaBHoBecue B pacTBOpax | PacueT KMCIOTHO-OCHOBHBIX PABHOBECHH.
AJIEKTPOJIUTOB.
1.2.3 | YcnoBHble TepMoaMHA- | PacueT pacTBOPUMOCTH, paBHOBECHBIX COCTaBOB, KPUBBIX THTPO-
MUYECKHE (GyHKIUM | BaHUS 110 TEPMOAMHAMUYECKUM JaHHbBIM.
VIOHOB.
1.2.4 | CranmapTHble SIEKTpOA- | PacueT cTaHIapTHBIX SJEKTPOIHBIX IMOTCHIUAIOB, KOA(PPHUIIMEH-
HbIE TOTCHIIUATIBL. TOB AKTUBHOCTHU JIEKTPOJIUTOB 110 METOLY XMYKOKA.
1.2.5 | TepmoguHamuka ranbBa- | Pacuer TepMomnHamMuuecKuX (DYHKIHMA OOpPATUMBIX OKHCIIHTEINb-
HUYECKOTO 3JIEMEHTA. HO-BOCCTaHOBUTEJIBHBIX PEAKIUH 110 MOTEHIIMOMETPUYECKUM JaH-
HBIM
1.2.6 | OZIC ranbBannyeckoro | Pacuer tepMonnHamMuuecKux (QYHKIMH OOpPaTUMBIX OKHCIIUTENb-
AIIEMEHTA. HO-BOCCTaHOBUTEJIbHBIX PEAKIUH 110 MOTEHIIMOMETPUYECKUM JaH-
HBIM
1.3.Temwl 1abopamopuwix 3aHsamuil
1.3.1. | ITorentmomMeTpust Omnpenenenne ko3P puIMeHTa aKTHBHOCTH M CTAHIAPTHOTO JJICK-
TPOJIHOTO MOTEHIMaNa CONTHOM Kucaotsl MeTogoM DJIC. Onpe-
JieJIeHne KOHCTaHThl HOHU3allMi HU3KOOCHOBHBIX KHUCIIOT (Mypa-
BBUHOMW, YKCYCHOM, O€H30MHHOI) MOTEHIIMOMETPUYECKHM METOIOM.
1.3.2 | Crextpodoromerpus OrnpeneneHne KOHCTaHThl MOHHU3ALMU HU3KOOCHOBHOW KHCIIOTBI
(2,4-muaNTpodeHona) cneKTpoHOTOMETPUIECKUM METOIOM.
2 IIpouecchl nepeHoca B pacTBOPax 3JIeKTPOJUTOB
2.1.Cooepoicanue 1eKyuoHH020 Kypca
2.1.1 | DAeKTPONPOBOIHOCTD VaenpHas ¥ SKBUBAJICHTHAS AJICKTPOIPOBOAHOCTD pacTBOpa AJICK-

PacTBOPOB 3JEKTPOJIUTOB

tponuta. IlpaBmia Konbpayma. MoHHas 31€KTpONpOBOIHOCT.
[ToaBM>XKHOCTP MOHOB M €€ CBSI3b C MOHHOW S3JIEKTPONPOBOJIHO-
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HaumeHoBaHue pa3jaesa
JUCIHHUILINHBI

Conepxanue

crpro. Yncna nepeHoca. Omnpenenenue 4ucea nepeHoca METOA0M
MOJIBUKHOM TpaHMIBL. 3aBUCHUMOCTH TOJBHXKHOCTH OT BS3KOCTH
pacTtBopa, pa3mMepoB U 3apsga uoHa. Teopus Jlebas-On3zarepa.
Odpdexr [lebas-Danpkenrarena. Ipdext Buna. [lpenensHas sk-
BHBAJICHTHAS 3JIEKTPONPOBOIHOCTh M Kod(hdurment nuddy3uun
noHa. [I[ppumMeHenne KOHAYKTOMETPUHU B HCCIETOBAHUSX.

212

JIBOMHOM JIEKTPUUYECKUI
CJI0U

JIBOMHO# AIEKTPUYECKUH CIION U SBJICHHS aJCOPOIMU HA TPaHUIIC
AIEKTPOI-pacTBOp. MojelibHbIE TMPEACTABICHUS O CTPOCHUU
JIBOMHOTO AJICKTPHYECKOTO CJIOSI.

2.1.3

[Tonstpusanus 31eKTpo-
JI0B

Onextponu3 u 3akoHbl Dapanes. [lonspuzanus 31€KTpoIOB U €€
npuanHbl. CTaguu 3JIEKTpoXuMHUYecKoro npouecca. llonarue nu-
MuTHpYytomei cragui. OCHOBHBIE ypaBHEHUS TUPPY3MOHHON KH-
HETUKU. 3aBUCUMOCTb TOKa OT IIOTEHIMAJA B YCIOBMSX 3aMel-
JeHHOU cranmonapHoi quddysun. [lepenanpsokenue. YpaBHeHHE
Tadens. Teopus pekoMOMHALIMY, TEOPHS 3aMEJIEHHOTO pa3psiia U
ee coBpeMeHHoe obocHoBaHMe. Tok oOMeHa M IepeHanpsHKeHue.
BnusiHue coctaBa pacTBOpa M IPUPOJBI METajlla Ha IepeHanps-
YKEHHE BBIJEJICHUS BOJOPOJA.

2.2. Temvl npaxmuveckux 3aHamul

2.2.1

DIIEKTPONPOBOTHOCTh

Pacuer SJICKTPOIMMPOBOAHOCTU M YHUCCI IIEPCHOCA B pacCTBOpax
QJICKTPOJIMTOB.

2.2.2

KuHeTnka 53IEKTpOIHBIX
HPOLIECCOB

Pacuer KMHETHKM KaTOJHOIO BOCCTAHOBJIEHMS INPOTOHA M3 KHUC-
JBIX BOJHBIX PAacTBOPOB B paMKax TEOpUN 3aMEJIEHHON peKoM-
OMHAIMK U 3aMEIJICHHOTO pa3psja.

2.3. Tembl 1abopamopHuIX 3aHsmuil

231

Konaykromerpus

OrnpenenieHle KOHCTAHTbl HMOHU3AIMM HU3KOOCHOBHBIX KHCIIOT
(MypaBbHHOM, YKCYCHOU, OCH30MHOIM) KOHAYKTOMETPUUECKUM Me-
TOJIOM.

Hpmc.nazu{aﬂ JICKTPOXUMUSH

3.1.ConeprkaHue JEKIIMOHHOTO Kypca

3.11

DIEKTPOXUMUYECKUE HC-
TOYHUKH TOKA

I'anpBanmueckue OJICMCHTEBI, aKKYMYJIATOPHI, TOIIJIMBHBIC 3JICMCH-
ThI, DJICKTPOXUMHYCCKUC I'CHEPATOPHI.

3.1.2

Koppo3sus meramios

TepMoaMHaMHKa M KHHETHKA KUCIOPOAHOW KOPPO3UU METAJLIOB

5. IlepedyeHb yueOHO-METOANYECKOT0 00ecredeHus JAJI5 CAMOCTOATEILHOH padoThI

N

(]

XHUMMUA.

YacTtb 1.

6yqa10umxcs1 o JIMCIUIIJIMHE

Y4eOHO-MeTOAMUECKUN KOMIUIEKC 10 AUCHIUILIINHE, Pa3MEIIeHHbIN Ha caiiTe dakynbreTa.
Cnaia-neKnuy 1o JUCIUILINHE.
3. ®dusunueckas

QHCKTpOXI/IMI/IH . Meroaudeckue

YKa3aHus1

K uHauBUAYyatbHbIM 3a1anusM/ [ H. Ansrmrynep, T.B. Iloaropaosa; ®I'bOY BIIO «Kemeposckuit
rocy/apcTBEHHBIN yHUBepcuTeT». — Kemeposo, 2012. — 60 c.
4. OuudpoBaHHbIe yueOHbIE U HAYYHO-TIOMYJISIPHBIE KUHO(UIIBMBI.




6. @OoH/1 OLIEHOYHBIX CPEACTB /ISl MPOBEAEHNsI IPOMEKYTOYHOM aTTeCTAIUN
00y4Jaromuxcsi Mo JMCUUINJINHE

6.1 Ilacnopm ¢honoa oyenounwvix cpeocme no oucyuniuHne

Ne KonTponupyemsie paznenst (te- | Kon koHTponupyemoii komiie- | HaumeHoBaHue oLieHOU-
n/a MBbI) TACIUTUTAHBI TeHIUH (WM €€ YacTH) HOTO CPEeJICTBa
(pe3yabTaThl 1O pa3jenam)
1. TepMmoauHamuka pactBopos | OIIK 1, OIIK 2, OIIK 3. [IK 1, | 3amuTa  1a00paTOpHBIX
ANEKTPOJIUTOB IK 3, TIK 7. paboT, KOHTpOJIbHAS pa-
00oTa, HMHAMUBHIYaJbHbIC
3a/1aHus, KOJUIOKBUYM,
9K3aMeH
2. ITpoueccesl nmepenoca B pactso- | OIIK 1, OIIK 2, OIIK 3, IIK 1, | 3amura  1a00paTOpHBIX
pax AJIEKTPOIUTOB IIK 3, IIK 7. paboT, WHIUBUIyAIbHBIC
3a/1aHus, KOJUIOKBUYM,
9K3aMeH
3. IIpukitagHas 31eKTPOXUMUS OIIK 1, OIIK 2, OIIK 3, IIK 1, | sx3ameH
1K 3, I[IK 7.

6.2 Tunosvie KOHMpPONbHBIE 3A0AHUA UTU UHbBLE MAMEPUATIbL

6.2.1 Hnousuoyanvnule 3a0anus
3AJJAHUE Nel

3amaya 1.

Bbrucrmits  cpeiHeMOHHBIM  KO3((UIMEHT aKTMBHOCTM — XJIOpUJa HATpusl B BOJHOM — pacTBOpe IO
KPHOCKOITMYECKUM JIAHHBIM JITs1 PACTBOPOB CJICYIIMX MOJISUTBHBIX KoHIeHTpanuii (m). Kpuockonuyeckas

MOCTOsSIHHAS BOJBI paBHa 1,86.

=

m AT Nelm AT,
0,05(0,1744 | 0,0642 | 11| 0,55 | 1,8619 | 0,1336
0,10(0,3473|0,0715| 12| 0,60 | 2,0302 | 0,1371
0,15 0,5202 | 0,0860 | 13 | 0,65 | 2,1990 | 0,1402
0,20 | 0,6930 | 0,0968 | 14 | 0,70 | 2,3678 | 0,1432
0,25(0,8575(0,1038 | 15| 0,75 | 2,5377 | 0,1456
0,30{1,02190,1110(16 (0,80 | 2,7076 | 0,1480
0,35{1,18970,1163 170,85 |2,8776 | 0,1503
0,40{1,3575|0,1216 | 18 | 0,90 | 3,0480 | 0,5126
0,45 1,5255|0,1259 (190,95 | 3,2196 | 0,5145
0/0,50|1,6935|0,1301 |20 1,00 |3,3912 | 0,1564

P ONOOUHRWIN|EF

3amaua 2.
CpemHenoHHbli K03 (UIMEHT aKTUBHOCTH COJISTHOM KucioTsl st 1 M pactsopa HCI pasen 0,811;
nmapuuaibHOe JIaBjieHue XJjopucTtoro Bomopona Haa 1 M pactBopom HCI = 0,00035 mm prt. ct. Onpene-

10




JUTh CPEAHEUOHBIH KOX(PGUIMEHT aKTUBHOCTH IS PACTBOPOB COJISIHOM KHCJIOTBHI TPH 25°C 1o
napuuaabHOMY JIaBJICHHUIO Haja BoIHBIM pacTBopoM HCI

Ne | Macc% | P He Ne | Macc% | P we
HCI MM.PT.CT HCI Mwm.pt.CcT

1 (10 0,0067 |11 |24 1,4900
2 |11 0,0072 |12 |26 5,0000
3 |12 0,0120 (13|28 7,0500
4 |14 0,0362 |[14|30 15,100
5 |15 0,0560 |15]32 37,500
6 |16 0,07/80 |16 |34 68,500
7 |18 0,1480 |17 |36 135

8 |20 0,3200 |18 |38 270

9 |21 0,7300 |19 40 515

10 | 22 1,0000 |20 |42 900

3agada 3.

ITo naHHBIM O MOJSJILHOCTH M U CpCaAHCM HOHHOM KOB(b(I)I/II_[I/IeHTC AKTUBHOCTHU Y+ JJICKTPOJIUTA

A BprUmciImuTe CpPCIHIOI0 HOHHYIO KOHIICHTPAaUIO My, CPCAHCHOHHYIO AaKTUBHOCTD d+ M aKTUBHOCTD ag.

BEILECTBO m Vs Ne | BemecTBO m Y+
MoJ6/1000r MoJ6/1000r
HZO HQO
CaCl, 1 0,500 11 | AICI; 0,5 0,331
Ca(NO;), 2 0,347 |12 | LaCl; 15 0,515
Mgl, 3 7,81 13 | SrCl, 3,5 1,504
MgBr, 4 12 14 | Ti(NOs), | 45 0,772
Sr(ClOy), 5 10,09 |15 | Cd(ClO,), |55 413
Col, 6 1,99 16 | K3[Fe(CN)¢] | 1 0,128
HCI 7 4,37 17 | Znl, 2 1,012
HCIO, 8 11,83 18 | Cr,(SOy)3 0,3 0,0238
LiBr 9 12,92 19 | Th(NO3), 0,4 0,192
NaOH 10 3,46 20 | Ba(ClO,), |5 2,13
3anaua 4.

4.1. Boansrii pactBop K3S04, MonsumbHOCTE KOTOpOTO 0,4, 3aMep3aeT mpu -1,52°C. Cuwnras, 4To
| HE 3aBHCHT OT TEMIIEpATYpHI, ONPEICINTh JaBieHue mapa pacteopa npu 20°C U ero HOPMANBHYIO
TeMIlepaTypy KureHus. JlaBieHue napa BoAbI IpU 20°C paBHoO 17,54 MM pT. cT. DOYIITHOCKONTUYECKas

KoHcTaHTa aj1d Bojsl 0,5 10, KPUOCKOIIUYECKas - 1,86°.
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4.2. JlaBieHnue mapa BOABI Hajx pactBopoMm, coaepskammMm 6,41 r MgCl, 8 100 r H,O, paBho
736,1 MM prt.CcT. ipU 100°C. OnpenenuTh TeMIepaTypy KHUIICHHS 3TOTO PacTBOpPA, €CIU A0YUTHOCKO-

0
nuyeckas KoHcTtanTa a1t Boasl 0,517°C.

4.3. IIpu 25°C naBnenue napa BojHoro pacteopa CoCl, npu
M = 2 mons/1 kr H,O paBro 20 MM pT.cT. [laBieHue nmapa BOAHOTO pacTBOpa INIMIICPUHA TTPH
m= 2 moub/1 kr H,O paBHo 22,3 MM prt.cT. JlaBnenue napa Boasl paBHo 23,76 MM pt.cT. HaliTu ocmo-

tuueckuii ko3 duuuenr CoCl, B pactBope.

4.4. Bonusnii pactBop K3 [Fe(CN)g], momsumeHOCTH KOoTOporo 0,01, 3amepsaer mpu -
0,0620C. Onpenenutb OCMOTHYECKUN KOIPPHUIIUEHT, €CTM KPUOCKONUYECKasi KOHCTAHTA ISl BOJIBI
K =1,86".

4.5. BoaHblit pacTBOp XJoprcToro kamus, cogepxkamuit 14,92 r KCI 8 1000 r H,0, 3amep3aet
npu -0,680°C. Onpenenuts ocMOTHYECKH K03 uiMeHT U u3oToHnveckuii kodddunrent Baut-

0
l'odda, ecniu kpuockonuyeckass KOHCTaHTa i BOJbI paBHa 1,86".

4.6. PactBop, comepxamuii 2,45 r H,SO,4 B 500 r H,O, 3amep3aer npu -0,20550C. Kpuockonu-
yeckasi KoHCTaHTa juist Bogsl 1,86°. Omnpenenuts koddpunuent Bant-I'opda u ocmotuueckuii kosgh-

(ULUEHT.

4.7. BoaHblil pacTBOp XJIOPUCTOIO aMMOHMS, MOJISUIBHOCTH KoTo-poro 0,1 3amepsaer mpu -
0,344°C. Onpenenuts €ro TeMepaTypy KMIEHUs, €CIIU Ul BOJbl KPHOCKONIMYECKasi KOHCTaHTa 1,86°,

s0ymockonuueckas koncranta 0,5 1°

4.8. Boanbril 7,5%-HbIil pacTBOp XJOpHJA KaJbLUS KUIUT IPU HOPMAIBHOM aTMOC(HEpPHOM
nasnernu 1,013310° IMa i 374 K. BoInCIUTD H30TOHHYECKHH K0d(HIHenT i. J[aBleHne napa BOIbl
npu 374 K pasno 1,0510° Ia.

4.9. OmpenenuTs MPOIEHTHYIO KOHIIEHTPAIIMIO BOJHOTO PACTBOPA IJIMIIEPHHA, ECITH JIABIICHHE Mapa
3TOTO PacTBOPa PaBHO JIARIIEHHIO Tapa pacTBopa, cogepxariero 0,0089 kr NaNOs B 1 kr Boasl. Kaxymisics

crenenb nucconunanuu NaNOjs B ykazanHOM pacTBope paBHa 64,9 %.

4.10. JlaBnenue mapa pactBopa, cojaepsxkaiiero 2,21 10% kr CaCl; u 0,1 xr Bogsl mpu 293 K,
paBHO 2319,8 Ila,a memeHvenapa  BObI Ipy TOM ke Temrieparype 2338,5 I1a. Beruncinute kaxyuryrocs: mMo-

JIAPHYIO MACCy U KAXKYIIYIOCA CTCIICHb AUCCOLIUALINH.

4.11. Yucras Bona kunut ripu T = 373,2 K u armochepHoM naBieHny. OnipeieiuTh TeMIepary-
Dy KHIIeHus pacTBopa, conepkamero 3,291 10° xr xnopuaa kansius B 0,1kr Bogsl. Kaxymmasics cre-
nenb qucconuanyu CaCly B ykazaHHOM pactBope 68 %. DOyiIHMOCKONUYecKass KOCTaHTa JJis BOJBI
0,51°.

4.12. Ompenenuth Kaxymiytocsi cterneHb muccormaimu HIOs B pactBope, conepikamiem
0,506'10° kr HIO3 B 22,4810 kr sTIi0BOro crmpra. Pactsop kurmr rpu 351,624 K, 9HCTHIH STHIIOBBI

cnupt Kunut npu 351,46 K. MonsipHoe NOBbIIIEHNE TEMIIEPATYphl KUIIEHUS CIIUPTa 119",
12



4.13. OnpenenuTh KOHIIEHTPAIIMIO BOJHOTO PAacTBOpa IIIIOKO3bI, €CJIM 3TOT pacTBO npu 291 K
M300CMOTHYECH C PACTBOPOM, COICPKIITUM 0,5'103 MO CaCl, , mpuuem KaxyIiascs CTEIEHb

JUCCOLIMALIM U TIOCIIEHETO [PH YKA3aHHOW TeMIieparype cocTapisieT 65,4% .

4.14. BeruciiTh TeMIeparypy 3amep3aHusi PacTBOPa, COAEPKAIETO 7,3081073kr XJIOpUaa HATPpHUs
B 0,250 xr Boapl, eciu nipu 291 K ocmo-Tuyeckoe 1aBiIeHUe 3TOr0 pacTBopa 2,1077:10° Ila, mroTHOCTH
1'10° kr/M>, lyass = 333,48'10° Jik/xr.

415. PactBop, coaepxarntuii 0,001 monpb xyopuaa nmuaka B 1 kr Bojbl, 3amep3aeT npu 273,1545
K, a pactBop c konnenrpamueit 0,0819 mons/kr H,O - pu 272,7746 K. Beuucinth W30TOHHYECKHIA
k03(-punuent i . Kppockonuueckass KOHCTAHTA JJIS1 BOJBI 1,860.

4.16. PactBOp, conepxkamuii 1,632 107 kr TPUXJIOPYKCYCHOM

KuCJIOTHI B 0,1 Kr OeH30/1a, KpUCTAIUIM3YETCS TIPH TEMIIepaType Ha 0,350° Hixe, YeM 4HCTBIIT
6enzon. OnpenenuTb, MPOUCXOAUT JIM AUCCOLMAIMS WIIM aCCOIUAIMS TPUXJIOPYKCYCHOU KHCIOTHI B
OCH30JILHOM PacTBOpE, M B Kakoi crereHn. MoispHOE MOHMKEHUE TEMIIEpaTyphbl KPUCTAJUTU3AIUN OCH-
30J1a PaBHO 5,16°.

417. PactBop, comepxammii 1,5 r KCI B 100 r Bomsy, samepsaet nipu -0,684° C. Ompenennts
M30TOHMYECKHIT KOd((UIMEHT W JaBICHHE MApOB BOABI Haj 5THM pacTBopoM npu 25° C. Jlasnerue
IIApOB YUCTOW BOJBI IIPU 25°C paBHO 23,76 MM pT.CT.

4.18. PactBop, conepxkamuii 0,171 r H, SO4 B 1000 T Boasl, 3amep3aeT mpu -0,0054°0C.
Kpunockonnueckast nocTosiHHAs BOJBI 1,86°. OnpenenuTh U30TOHUYECKUH KO3 P PUIIHEHT.

4.19. Onpenenuts TeMIiepaTypy 3aMep3aHs pacTBopa, TEMITIEPATypPy KUIICHUSI U JIABTICHUE TIapOB BOIGI  HaTT
0,08 MOJISIIBHBIM PacTBOPOM XJIOPYKCYC-HOM kucmots! mpu 25° C, ecim oHa auccomumpyer Ha 13%.
JlaBiieHre napoB BOJIbI MIPH 25°C paBHO 23,756 mm pT.cT. Kpnockonudeckas moCTOSIHHAS BOJIbI 1,860,

30YyJUTMOCKOITMYECKask TOCTOSTHHAS BOJIBI 0,5 12°.

4.20. OHpe,I[eJ'II/ITI) CTCIICHb JHUCCOLHMAllU HHXHOPYKCYCHOﬁ KUCIIOTBI, €CJIM MOJICKYJIa
AUCCOLIMUPYCT B paCTBOPC HA JABa MOHA. TeMne-paTypa 3aMCP3aHrA 0,1 MOJBIJIBHOTO BOAHOT'O pacCTBOpa

TUXJIOPYKCYC-HOU KUCIIOTBI -0,278°C.
3amgaya 5.

IIpuBeneHa pacTBOPUMOCTb TPYAHOPACTBOPUMOIO COSAWHEHUS MPU 25° C B unicToi BoE U B TIPUCYT-
CTBUM PA3TMYHBIX KOJIMYECTB CHIIBHOTO 3J1eK-TposiuTa. Onpenenitb, B KaKoi Mepe MOTydeHHbIE Pe3ysIbTaThl
COIJIACYIOTCS C TIpeIeNbHBIM 3akoHOM Jlebas-Xrokkens. BoruncnuTh cpeaHenonbie Ko3)PUIIMEHTHI ak-

TUBHOCTU TPYJIHOPACTBOPUMOTO COEIMHEHUS B PACTBOPAX.

No | snekTposut KonueHrpaius 35eKTposnTa, MOJIB/)IM3

1 | C(KNO3)10% | 0 0,1301 | 0,6503 | 7,0506
C(AglO;)10* | 1,771 | 1,828 1,914 | 2,301
2 | C(KNO3)'10° | 0 0,3552 | 1,4100 | 19,980

C(AglO;)10* | 1,771 | 1,870 1,999 | 2,665
3 | C(KCI)10? 049 | 1,257 2,565 | 4,081
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C(TI10,)10° | 1,930 | 2,025 2,158 | 2,266
4 | C(KNO5)10' | 0 0,20 0,25 1
C(TICIy10° [1,611 |1,725 1,745 | 1,925
5 | C(KNO3)10" |0 0,5 1 2
C(Co(NHs)s |2,900 |3,292 3,586 | 4,080
Fe(CN)s10°
6 | C(NaCl)10° |0 0,03 0,5 2
C(MA)10° |0,4900 | 0,4935 |0,5220 |0,5646
7 | C(NaCly10°* |0 0,1 0,5 1
C(MA)10°  [0,4900 | 0,5000 |0,5220 |0,5396

MA=[Co(NH3)4C>04][ Co(NH3)2 (NO3),C,0,]

3anaua 6.
Paccunrarh pacTBOPUMOCTH TPYJHOPACTBOPUMOTO COCTMHCHHUS
a) B BOJIC MIpHU 25°C u 50°C;

6) B npucyrcreun nuguddepanTHoro 1:1 snexrpomura npu 25° C,

1=0,01;
B) B prCyTCTBIM HenHauddeperTHoro anexrpomura mpi 25° C, 1=0,01(cmotpu Tabmnity):

Ne Bellle- DJEKTPOIUT Ne | BemecTBO DIIEKTPOIUT
CTBO HeuHaupde- HenHau(ppepeHTHbII
PEHTHBIN
1 AgBr AgNO; 11 | Hg,Cl, NaCl
2 Agl AgNO; 12 | Hg,SO, HgNO;
3 Ag,S AgNO; 13 | NiS NiCl,
4 BaSO, BaCl, 14 | PbCl, NaCl
5 CaCO; | CaCl, 15 | Pbl, Pb(NO,),
6 CaHPO, CaC|2 16 PbS Pb(N03)2
7 Ca(OH), | CaCl, 17 | PbSO, Pb(NO,),
8 CaSO, CaCl, 18 | TICI NaCl
9 CucCl NaCl 19 | Zn(OH), NaOH
10 | Hg,Br, | NaBr 20 ZnS ZnCl,
3amaua 7.

7.1. Beruncauts koHCcTaHTy nuccormanuun NH4OH, ecom npu nanHoi remnepartype 0,1 M pactBop

umeer pH = 11,27. MoHHOE Mpon3BeeHNe BBl IPH 3Toit Temmeparypa Ky,=0,7110™,

7.2. PaccumTaTh KOHLEHTALIIIO HOHOB BOJOPOZA B PacTBOpe, coxepykamem B 1 am° 0,1 Moib ykcyc-
HOil 1 0,1 Monb xjopykcycHoW kuciorsl mpu 298 K. 3HaueHus KOHCTaHT JUCCOLMALMU 3TUX KUCIIOT

BO3BMUTC U3 CIIpa-BOYHUKA.

7.3. TepmonuaamMudeckass KOHCTAHTA JWCCOIMAIIMM 0-X J1 O P MUKPU-HOBOM KHCIIOTHI TIPH 25°C
paBHa 1,47 103, Borunciuts crenenn nuc-coruanuu kucnotel B 0,010 M BogHOM pacTBOpe mpu
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25° C. s omnpeaeseHus: KodpPUIIMEHTOB aKTUBHOCTU HCIOJIB3YHUTE TpeAeiabHbId 3aKkoH JlebOas-
XIOXKENs.

7.4. Koncranrta aucconuanuu 2- tHoperkapoonoBoi kuciaotsl (C4H3SCOOH wm HA) K, = 3,3
10 npu 25°C. Onpenenute noato HA, npoaucconuupoBapmyo B 0,200 M BogHOM pacTtBOpe
HA, coxepxkaiem, kpome toro 1,00M MgCl, . Ucnons3yiite pasymMHOE IpHOIMKEHHE TIPU pacyeTe
KO3 (PHUIMEHTOB aKTUBHOCTH, HO HE JIONyCKaiTe, 4TOOBI OHM OBUIH PAaBHBI €AMHUIIE.

7.5. CkonrbKo BOAbI HYX)HO npubasuth k 0,5 a1m’ 0,1 M pacTBOopa yKCYCHOM KHCIIOTBI, YTOOBI

CTCIICHb JUCCOHAMK €€ YBEIINYUIIACh B JIBa pasa.

7.6. BerumcanTe KaxkyIIyrocs cTerneHb auccouuaruu 1/32 moasHOro pacrsopa Ba(OH),, eciu

pH ero pasen 12,16.

7.7. Onpenenure KOHIEHTPALUIO B MOJIL/IM’° PacTBOpa MMAPOKCHIA

ammoHus, ecau pH ero pasen 11,6,a ctenens gucconuanm NH,OH 0,4 %.

7.8. Onpenenute pH pacTBOpa YKCYCHOM KHCIIOTBI, €CITH
K=1,8 10'5, a creleHb nucconuanuu 2,5%.

7.9. BeiuncnuTe KOHIEHTpaIuoo HOHOB Bojgopoaa U pH 0,04 M pacTBopa CHHUIIBHON KHUCJIOTHI,
.1 (-10 .
ecnu koHcTaHTa aucconunanu HCN paBna 7,2'10". Haiigute 3HaYeHUs TEX K€ BEJTUYUH JJIS pac-

3 o
TBOpa, coaepxarero mo 0,04 MoJib/IM~ CHHUIIBHON KUCIIOTHI U ITMAaHU/Ia KaJTusl.

7.10. Onpenenute pH OydepHoit cmecu, npuroroBieHHol cauBanueM 15 mia 0,5 M pac-
tBopa CH3COOH ¢ 25 ma 0,2 M pacrsopa CH3;COONa. K(CH;COOH) =1,8 107

7.11. B xakom cooTHomeHnH HyxHO cmemarts 0,4 M pactsop CH;COOHc 0,1 M pactBo-
pom CH3COONa, uto6s1 pH monydenHoro pactBopa o6u1 paseH 4,44. K(CH3;COOH) =1,8 10°.

7.12. Cxonbko mummmaTpoB 0,2 M pacTBOpa yKCYCHOM KHUCIIOTHI HY)XKHO TTpuOaBuTh K 50
M 0,25 M pactBopa CH3COONa, uto6s1 pH momyuenHoro pactBopa 6w11 paBen 6? K(CH3COOH)=
1,8'10°,

7.13. Cxonsko muwnniutpoB 0,5 M pacTBopa XJopuaa aMMOHHSL HY’KHO MpUOaBUTB K 20 M1
0,2 M pactBopa ammuaka, 4To0s! PH monydennoro pactsopa 6si1 pasen 9,2? K(NH,OH) =1,8 107,

7.14. CxonbKo 6€3BOJIHOTO alleTaTa HaTpus HYXKHO J100aBUTh K
05 1 1 M pactBopa YKCYCHOH KHCIOTBI, 4T0OBI PH pacTBopa cTanm paBHBIM 47
K(CH3COOH)= 1,8 107

7.15. Onpenenute pH cMecu aMMHaKka U XJIOpUla aMMOHHUS, €CITU

OHa IMPUTOTOBJICHA U3 O,IM pacTBOPOB 3THUX BCIICCTB B OTHOIICHUHN
1: 9. K(NH4OH) 1,8 10°.

7.16. Haiitu pH ¢ocdarnoit 6ydepnoit cmecu, npurorosiaennoi u3 50 mi 0,2 M pacTBo pa
NaH,PO4 u 20 mut 0,4 M pactBopa NayHPO,. K(Nap;HPOy,) = 1107,

7.17. K 25 mn 0,5 M pactBopa ammuaka go6asieno 25 ma 0,1 M pactBopa consiHO#M KuCI0-
Thl. Onpenenure PH momydenHoro pactsopa, eciu K(NH4,OH) = 1,8 107,
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7.18. K 100 mx 0,3 M pactBopa ykcycHo# kucnotsl gobasneno 30 mn 0,1 M pactBopa en-
koro Hatpa. Haiitu pH momyuennoro pactsopa, ecniu K(CH3COOH) = 1,8 10°

7.19. Yto6b1 u3menutrs PH Ha 1 k 10 M ameratHoi O6ydepHOH cMecu moTpedOBAIOCH
no6asuts 0,52 mit 1 M pactBopa menoun. Haiiti OydhepHyto eMKOCTh 3TOM cMecH,

3AJAHHUE Ne2

3agaua 1.

Jlnst aneMeHTa, COCTaBJIGHHOTO M3 BOJOPOIHOTO 3JEKTpoaa B pactBope anektpoiura C ¢
koHneHntpanmuedr C wmmonb/1000 © m Kajgo-MENBHOTO TMONYIEMEHTa C KOHIECHTpaluen
mMmonb/1000 1, Berauc-nutre DJIC u pH pactBopa, coaepxkamero snekrposmt C . Auddy3uonnyro
DJIC e yuutsiBath. [Ipu 298 K cranmapTHbIi moTeHIMAT KajgoMenbHoro snektpoma (@ (C17) = 1)

paBen 0,268 B, a monnoe mpowu3seneaue Bomsl 1,008 10", Koucrantsl pucconmanuu ciabbix

QJICKTPOJIMTOB B3ATb U3 CIIPABOYHHKA.

my

Bocnons30BaBmmMch BEIMYMHAMHU CTAHAAPTHBIX 3JIEKTPOJHBIX NOTECHIIMAJIOB (EO), HaWTH

HU3BCACHUC PACTBOPUMOCTH COOTBCTCTBYIOIIUX MaJ'IOpaC’IBOpI/II\/[BD(COJ'ICI\/III

npo-

No C m; m, P.atm | Ne C m; m, P,at™m
1 NH, OH| 0,5 (0,35 |0,50 |11
2 NH4OH | 1,0 0,4 1,00 |12
3 13
4 NH4OH | 1,0 0,3 0,50 |14
5 HCI 0,01 |01 0,20 |15
6 HCI 3 0,5 2,00 |16
7 NaOH |2 1,0 2,00 |17 CH;COOH | 0,1 4 0,10
8 NaOH |8 1,5 2,00 |18 1,0 0,2 0,10
9 HBr 0,95 |4 0,20 |19 CH3COOH | 0,3 0,3 2,00
10 HBr 1,0 045 |0,20 |20

3amaga 3

No BCIIICCTBO No BEIIICCTBO
1 TH 10 PbCl,

2 Hg,Cl, 11 CdS

3 12 PbBr,

4 AgBr 13 FeS

5 AgCl 14 PbSO,
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7 Ag2804 16 Hgglg

8 AglO; 17 Cu,S

9 Cul 18 Zns
3anmada 4

Kaxk JOJI?KHBI OBITH COCTAaBJIEHBI DJIEMEHTHI U IMOJTY3JICMCHTHI, YTOOBIB HUX IMPOTEKAIN PCAKIIUM:

Ne peakums

1 Cd +CuSO, = Cu + CdSO,

2 Ag"+ 1 = Aglay

3 2AG() * o) = 2A01 pp)

4 H, + Cl, =2HCI

5 Zn + 2Fe® =Zn* +2Fe**

6 H* + OH = H,0

7 Li+1/2F, =Li"+F

8 H, + 1/20, = H,0

9 2FeCl; + H3AsO; + H,0 =2FeCl, + H3AsO, +2HCI
10 Fe¥* + Cu" = Fe*" + Cu®*

11 Zn + Cd** =Zn** +Cd

12 Fe¥* + I = Fe?* + 1/21,

13 2Fe* + Sn?* = 2Fe** + Sn**

14 2Fe®* + HasO, + 2H,0 =2Fe*"+ H3AsO; +2H"
15 2Cu?* + Sn?* = 2Cu* + Sn**

16 1/2H2(F) +AgC|(TB) :Ag(TB) + HCl(p_p)

17 Zn +2AgCl = ZnCl, +2Ag

18 2Hg +2ZnCl, =Hg,Cl, + 2Zn

19 Cd + Cl,= CdCl,

20 KMnO, +5CrCl, + 8HCI = 5CrCl; +MnCl, + 4H,0 +KClI

3amaya 5

,HJ'I?I OKHCIUTECIBHO-BOCCTAHOBUTCIBHOT'O 3JIEMCHTA THUIIA

TIO CTaHIAPTHBIM IEKTPOIHBIM MOTEHIMAIAM TOJTy3J1eMeHTOB (M) HarMIIMTe ypaBHEHNE U BEIUKCITITE

Pt|A,B||C,D|Pt

KOHCTAHTY PaBHOBECHSI peakiy OKucieHHs - BocctaHosnenus. J/1C anementa npu 298 K, Ykaxure,

MOJHO JIM MPAKTU-9YC€CKU HU3MCHUTH HAIIPaBJICHUE PCAKIWHU 3a CUHCT USMCHCHUA KOHHCHTpaHHfI

koMmoHeHToB. CunTaiite, uro a(H,0) = 1;a(H") =0, 2.

Ne

A

B C D

1*

MnO,

Mn?* crt cr*

0,10

0,02 10,01

0,01
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2* | MnO, Mn?* HsAsO, HAsO, 0,005 | 0,015 | 0,001 | 0,03
3* | MnO, MnO,* MnO, Mn** 0,009 | 0,014 | 0,001 | 0,07
4* | MnO, Mn** Sn* Sn* 0,02 |0,01 |0,08 |0,15
5 | MnO, MnO,* Vv v 0,018 0,005|0,1 0,15
6 |Fe* Fe** crt cr* 0,005(0,15 |0,1 0,001
7 | [Fe(CN)¢J® | [Fe(CN)e]* | Co** Co* 0,06 |[0,06 |0,04 |0,005
8 |crt cre TI* TI* 0,006 0,1 [0,08 |0,002
9 |cCo™ Co** [Fe(CN)s]* | [Fe(CN)g]* | 0,04 | 0,009 | 0,06 |0,001
10* | Co* Co* MnO, Mn** 0,1 |0,006]0,01 |0,007
11 | Co* Co** crt cr* 0,012 (0,01 |0,005 | 0,06
12* | cu* cu’ Uo,** u* 0,007 | 0,016 | 0,002 | 0,05
13 | cu® cu’ Sn** Sn** 0,14 |0,009|0,002 | 0,08
14* | H,AsO, HAsO, MnO, MnO,* 0,08 (0,04 |0,02 |0,007
15* | HsAsO, HAsO, Vv v 0,15 |0,005 | 0,005 | 0,01
16 |V Vv T TI* 0,016 | 0,007 | 0,001 | 0,1

17* | Sn* Sn* Hs;AsO, HAsO, 0,06 |0,008 0,04 |0,003
18 | sSn* Sn** pu** Pu®* 0,08 0,06 |0,007 0,005
19 |[sn* Sn** TR TI* 01 [0,05 0,02 |0,01
20 | ce* ce* Co** Co* 0,08 [0,007|0,02 |0,005

3agaua 6

Jist peakiinu, mpoTeKaromied 00paTiMo B TaJIbBAHMUECKOM DJIEMEHTE,
naHo ypaBHeHue 3aBucumoctu J/IC ot temneparypsl. [Ipu 3anannoit temneparype T Berunciute 3/1C,
n3MeHenue aeprun [ mooca AG , uameHenne suTanbmu AH |, mBvererre SHIporn AS, N3MEHEHUE dSHEeP-

ruu ['ensmronbsina AF u ternoty Q , BeIIETSIONIYIOCS WK MOTJIOMIAIONIYIOCS B 3TOM Tiporieece. Pacuer

MIPOU3BOIUTE /IS | MOJIb pearupyroIiero BenecTna.

No peakuus 3aBUCHUMOCTD

1 | 273 CgH40, + 2H" =CgH,(OH), +2e = 0,6990-7,410™ (T-298)
2 |323] CgH4O, + 2H" =C4H4(OH), +2e g=0,6990-7,410™ (T-298)
3 | 343 | Zn + 2AgCl =ZnCl, +2Ag e =1,125- 4,0210"T

4 |363|Zn+2AgCl =ZnCl, +2Ag e =1,125- 4,0210°T

5 |278]|Zn + Hg,SO, =ZnSO, +2Hg £=1,4328-1,1910°(T-298)
6 |313]|Zn+ Hg,SO, =ZnS0O, +2Hg £ =1,4328 -1,1910°(T-298)
7 |273| Ag + CI =AgCl +e £=0,2224 — 6,410 (T-298)
8 | 298| Ag+ Cl =AgCl +e £ =0,2224 — 6,410™(T-298)
9 |273]Cd + Hg,S0, =CdSO, +2Hg £ =1,0183 -4,0610™(T-293)
10| 363 | Cd + Hg,SO, =CdSO, +2Hg ¢ =1,0183 -4,0610°(T-293)
11| 303 | Cd +2AgCl =CdCl, + 2Ag £=0,869-6,510"T

12| 273 | Cd +2AgCl =CdCl, + 2Ag £=0,869-6,510"T

13| 293 | Cd +PbCl, = CdCl, +Pb £=0,331- 4,810"T

14 | 273 | 2Hg + ZnCl, =Hg,Cl, + Zn £ =1+ 9,410™(T-298)

15 | 273 | 2Hg +S0,* =Hg,SO, +2e e= 0,6151-8,02'10 (T-298)
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16 | 333 | Pb + 2Agl = Pbl, + 2Ag £ = 0,259- 1,3810°T

17| 273 | 2Hg + 2CI" = Hg,Cl, + 2¢ £= 0,2438-6,510" (T-298)
18| 363 | 2Ag + Hg,Cl, =2AgCl +2Hg e = 0,556 + 3,38810°'T
19| 353 | Hg,Cl, + 2KOH = Hg,0 +2KCI + 2H,0 | ¢ = -0,0947 + 8,3710°'T
20 | 298 | Pb + Hg,Cl, = PbCl, +2Hg £=0,5353 + 1,4510°'T

J17151 KOHIIEHTPAITMOHHOTO HIEMEHTA, COCTARIICHHOTO M3 METAUIa A B paCTBOPAx JIEKTPOJUTa B ¢ KOHIICH-
Tparusamu My u My Mmonb/1000r, paccuuraiite DJIC ¢ yuerom u 6e3 yueta 3nekrpoauddy-

3amaya 7

310HHOTrO0 noreHnuana npu 298 K. AKTUBHOCTH BBIYHUCIIHUTE 110 CPEAHEHOHHOMY KO (HUIIEHTY aKTHB-

HOCTH, B3TOMY M3 CIIPABOYHMKA WK (17151 pa30aieHHBIX PACTBOPOB) 110 HOHHOM CHJIE.

3AJIAHME Ne 3

Paccuurate npu 25% C 3naueHue YAEIBHOM 3JIEKTPONPOBOJHOCTH HACHIIIEHHBIX PACTBOPOB

No BEIIECTBO m; mo
A |B
1 |Co|Co(NO3),|0,1 0,7
2 | Co | Co(NOs),|0,02 |0,7
3 | Ni | NiSO, 0,1 0,7
4 | Ni | NiSO, 15 0,2
5 | Cu | CuCl, 1 2
6 | Cu | CuCl, 0,2 0,05
7 | Cu | CuCl, 2 0,06
8 | Cu | CuCl, 0,02 |0,6
9 | Cu | CuSO, 0,1 0,5
10 | Cu | CuSO, 0,01 |1
11| Zn | ZnCl, 0,005|1
12 | Zn | ZnCl, 0,5 0,01
13| Zn | ZnCl, 0,5 0,02
14 | Zn | ZnCl, 1 3
15| Zn | ZnSO, 0,01 (0,1
16 | Zn | ZnSO, 3 0,002
17| Ag | AQNO; 0,1 1
18 | Ag | AgNO; | 0,2 2
19 Ag| AgNO; 0,1 |3
20 | Ag | AgNO; 1 0,5
3amaua 1.

TPYAHOPACTBOPUMBIX COECITMHEHUH, UCIIONIB3YS CIIPAaBOYHBIE JTAHHBIC.

Ne

COCIMHCHUC

Ne

CcoeqUHEHNE

1

AgBr

11

CaS0,

19



BoeruuciuThs 3Ha4eHHUE 3KBAJICHTHOH anekTponpoBoaHoctr pactBopoB NaOH uiu KOH

2 Agl 12 Cul

3 AgCl 13 CuCl

4 AgCN 14 Pbl,

5 AglO; 15 PbCl,

6 Ag2CrO, 16 PbSO,

7 AgBroO; 17 TICI

8 CaCOs 18 CdSO3

9 CaS0O4 19 Cd(OH);

10 CaHPO,4 20 Co(OH);
3amayva 2.

Pa3INIHbIX KOHHCHTpaHI/Iﬁ 110 CJICAYHOIIUM NaHHBIM:

No Macc% yZAeabHas dJIEKTPOIPOBOIHOCTh Omlem? IJIOTHOCThH
NaOH r/ems
1 5 0,197 1,058
2 10 0,321 1,112
3 15 0,346 1,170
4 20 0,327 1,225
5 25 0,372 1,279
6 30 0,202 1,332
7 35 0,151 1,381
8 40 0,116 1,433
9 10 0,314 1,0918
10 15 0,423 1,1396
11 20 0,504 1,1884
12 25 0,540 1,2387
13 30 0,539 1,2905
14 40 0,421 1,3991
3agaua 3.

B Tabmirie npuBoAATCA 3HAYEHUS AUDIEKTPUUECKOM MOCTOSHHOM M KOA((PUIIMEHTHI BI3KOCTH ISl pas3-
JUYHBIX pacTBOpUTENEH. BoruncnuTe 3HaueHrne KoHCTaHT A u B ypaBHenus OH3arepa Ju1si OIHOO-
HOBQJICHTHOTO 3JIEKTPOJIUTA MPU 20°C B yKa3aHHBIX B Ta0JIUIIE pacTBOpax:
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Ne pacTBOPHUTEIH € G CaHTHITya3
1 0eH30I1 2,3 0,65
2 OTUIIOBBIM CIUPT 27,8 1,2
3 CCly 2,24 0,97
4 CepOyTIepOT 2,6 0,37
5 OTUI0BHIHN 3¢up 4,3 0,23
6 Druiianerar 6,0 0,44
7 Xnopodopm 5,2 0,56
8 AneroH 21,5 0,33
9 MeTUoBBIA CIUPT 31,2 0,6
10 HUTPOOEH30J1T 36 1,98
11 KEPOCHUH 2,1 1,8

3anayva 4.

4.1. PaccumnTaiiTe SKBUBJICHTHYIO 3JIEKTPHUECKYIO TpoBoANMOCTh pu 298K u GeckoHeuHOM pa30aB-
JIEHUH TSI MOHOXJIOPYKCYCHOM KHMCIJIOTBI, €CJTM KOHCTAHTa JUCCOIHAIITU K,=1,5510"° moub/1, a 5KkBU-

A2, -1
BaJICHTHAS JIEKTPUUYECKasi MPOBOAUMOCTH MU pa3BeaeHuu 32 j1/Moib paBHa 77,2 OM 'cM T-3KB ™.

104 .
4.2. DxBUBaJIEHTHAs dJIEKTpUUECcKasi MpoBOoAUMOCTh 1,59'10™ MONsIBbHOTO pacTBOpa YKCYCHOM KUCIIO-
A2, ‘1
11 ipu 298 K paBna 109,78 Om 'cM“T-3kB ™. Beruncinuth KOHCTaHTY Aucconuanuu u pH pacteopa.
JlaHHbBIE O TOJIBUYKHOCTSIX MOHOB B3SITh U3 CIIPABOYHUKA.

3anayga 5.

Wcnonw3ys naHHbIEe O CBOMCTBAX pacTBOPOB BEIIECTBA A B BOJIE:
1) noctpoiite rpadyKuy 3aBUCHMOCTH YIEITBHOM U SKBHBATICHTHOH 3JIEKTPH YECKUX MTPOBOIMMOCTEN PacTBO-
poB BelecTBa A OoT pa3BesieHna V ; 2) MpoBepbTe, HOJAUYNHSIOTCS JIU PaCTBOPHI BellecTBa A B Bojie
3akoHYy pa3BenHHUs OcTBanbaa; 3) BEIUUCIHUTE JJIs BEUIECTBA A MO JaHHBIM
3aBUCHMOCTY SKBUBATICHTHOM JIEKTPHYECKON MPOBOAMMOOTH OT KOHIIEHTPALIMH SKBUBAJIEHTHYIO 3JIEKTPU-
YECKYI0 MPOBOJUMOCTh NPU OECKOHEYHOM Pa3BEIEHUU M COIIOCTABbTE PE3YJIbTAT CO CIIPABOYHBIM
JAHHBIMH.

C MoJIB/1 Om ™ em™ st BemectBa A
HCN'10° | HNO, | HCOOH | CH;COOH | NH,OH

0,1 3,1 4,32 6,06 19,6 2,55
0,05 4,37 5,70 8,91 27,6 10,3
0,03 5,84 7,50 10,3 34,8 14,5
0,01 10,1 13,4 18,2 61,0 25,8
0,005 14,3 20,4 25,9 87,0 100
0,003 18,3 26,8 35,8 103 143
0,001 31,9 52,7 68,5 185 251

6.2.2. IIpumepnulit nepeuens 60npocos K IK3AMeHY

XUMHUYECKUH MTOTECHIUAI U aKTUBHOCTB JJIEKTPOJIUTOB B PACTBOPE.

Teopus [ebas-Xiokkens. OCHOBHOE ypaBHEHHE JIJIsl TOTSHITHAIA.

Teopus Jlebas-Xrokkens. Bkiag MeXMOHHBIX B3aUMOAEHCTBUI B sHepruto ['n6oca.

[Ipenenbupiii 3akon JleGas-Xrokkens. OCHOBHBIE MOMYIICHHWs W TOCTynaTel Teopuu Jlebasi-
XIOKKes.

5. OmpeneneHue cpeAHUX HOHHBIX KOA(D(UIMEHTOB aKTUBHOCTH 3JEKTPOJIUTOB C HCIOJIb30BAHUEM
ypaBHeHus [ 'u66ca-/{rorema.

PwnpE
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6. DKclepUMEHTaIbHOE OINpe/eTIeHHE CPETHUX NOHHBIX KOA((UIMEHTOB aKTUBHOCTH 3JIEKTPOIUTOB
B PacTBOpE.

7. pH-merpuyeckuit MeTos onpeneneHns KOHCTaHT HOHU3AIUU KUCIIOT.

8. DKBUBaJIEHTHAs U HOHHAS AJIEKTPOIIPOBOIHOCTb.

9. JIBOITHOM 3JEKTPUUYECKUN CI0W. MOeIbHBIC TTPEACTABICHHMS.

10. OnpeneneHue TepMoguHaMUIecKux (GyHKIUH mporecca metogom DJC.

11. DnekTpoxuMudeckuil moTeHuan. Y paBuenue HepHcTa 115 37€KTPOIHBIX MTOTEHIAIOB.

12. I'mapatanus snekTponuToB. TepmoaguHaMudyeckue QyHKIUY THAPATAlud HOHOB.

13. DreKTpoMeTpUUECKH METO/1 OMPEIEIICHNS KOHCTAHT JUCCOLUALUU KUCIIOT.

14. TloTeHIIMOMETPUYECKUNA METOJ ONPEICNICHUs CTAaHAAPTHBIX ANEKTPOJHBIX MOTEHIUAIOB U KO3 (-
(UIIMEHTOB aKTUBHOCTH.

15. Ilepenanpsixenue Bogoposa. Teopus 3aMeIlIEHHOTO pa3psiia HOHOB.

16. CrektpohoTOMETpHUECKUIT METO/I ONIPEICIIEHUS] KOHCTAHT AUCCOLMAIIHH.

17. TepmoauHamuKa rajJbBaHUYECKOro 1eMeHTa. OCHOBHBIE MOHATHUS U ONPEICICHHUS.

18. [Monspu3anus IEKTPOIOB B YCIOBHSIX 3aMEIJICHHON cTalimoHapHOU auddy3um.

19. IToABM>XHOCTH HOHOB U €€ CBSI3b C MOHHOM 3JIEKTPOIIPOBOJHOCTHIO.

20. YpaBuenue Tadens. Biusaue npupo sl MeTauia Ha epeHanpsHKEHUE BBIISICHHS BOAOPOAa

21. Onpenenenue yucen rnepenoca MeToioM I 'urropda.

22. DNEeKTPONPOBOJTHOCTH PACTBOPOB IEKTPOIUTOB. OOIIast XapaKTepUCTHKA.

23. Teopus 3aMeIIFICHHOTO pa3psijia THIPATUPOBAHHOTO IPOTOHA.

24. MexaHu3M niepeHoca HoHOB B pacTBope. CooTHomeHue BanbieHa.

25. Teopus 3aMeIIICHHON PEeKOMOUHAIINH aICOPOHPOBAHHBIX AaTOMOB BOJIOPO/IA.

26. XuMuueckre UCTOYHUKHY ToKa. ["anmpBaHndeckuit anemMenT. O0Imas XxapakTepuCcTHKA.

27. 3aBUCUMOCTb SKBUBAICHTHOM 3JIEKTPOIMPOBOAHOCTH PACTBOPOB JEK-TPOJIUTOB OT KOHLIEHTPALIUH.

28. DIeKTPONPOBOJHOCTh PACTBOPOB JIEKTPOIUTOB U TP PYy3Hs HOHOB.

29. Onpezenenue yncen nepeHoca HOHOB B PacTBOPE.

30. YpaBuenue HepHcTa 15 37IEKTPOTHOTO IMTOTSHITHATIA.

31. Dddexrsr [lebas-Danpkenraresa u Buna.

32. MeToap! onpeesieH s KOHCTaHT AUCCOLHUAINN CIIA0BIX KUCIOT U OCHOBaHHIA.

33. DAEKTPONPOBOAHOCT PACTBOPOB JIEKTPOIUTOB.

34. DnekTpodOopeTUICCKHI U pellakCallMOHHBIN 1.

35. DddexTs! npu IBUKEHUU HOHOB B PACTBOPE.

6.3 Memoouueckue mamepuaisl, onpedeasaouiue nPoyeodypsl OUeHUGAHU 3HAHUTL, yMe-
HUil, HAGbIKOG U (U1L) ONbIMA OesTMeIbHOCHLUL, XAPAKMepu3youiue 3manst opmupo-
6AHUSL KOMREMEeH YU

Yactu xomnerennuii [1K-4,6,7 umeromnye mpakTUYECKYIO0 HANpaBIEHHOCTH (BJaJeHHUE HaBBI-
KaMH XUMHYECKOTO DKCIIEPUMEHTA, BJIaJICHUE HAaBBIKAMU paOOTHl HA COBPEMEHHOHN yd4eOHO-HAyIHOU
anmapatype IpH MPOBEACHUN XUMHYECKHUX YKCIIEPUMEHTOB, HaJIHUMe OMbITa padOTHl HA CEPUITHOMN ar-
napatype, HpUMEHsIeMOil B (U3MKO-XUMHUUeCKuX uccienoBanusx) u OK-6 (mpuMeHeHHe METOIOB
AKCIIEPUMEHTATILHOTO HCCIEAOBAHUS), CUUTAIOTCS CHOPMUPOBAHHBIMU TPH YCIOBHM BBIOJHEHUS
Bcex JabopaTopHBIX paboT. [IoCKONBKY e Ta00paTOPHBIX 3aHITHH 3aKJII0YaeTCS B TOM, YTOOBI CTY-
JICHTHI HE TOJIBKO CaMOCTOSITEIHHO MPOU3BOMIN U3MEPEHHS PA3TUYHBIX BEJIHMYMH, HO U 3aKpeIUIsn
TECOPETUICCKUEC 3HAHUA, YMEJIN CONMOCTABJIATE PE3YJIbTAThI OKCIICPUMCEHTA C BBIBOAAMU TCOPHUH, TO JO-
MyCKAIOTCS K DK3aMEHY CTYACHTHI, KOTOPBIE «3allIUTHIIN» Bce T1a00paTopHbIe pabOTHI.

6.3.1 Kpumepuu ouyenueanus unousudyaibHovix 3a0aHuil
OreHKa «3a4TEHO» BBICTABISIETCS 00YUJAIOMIEMYCsI, €CITH OH

® [IPEICTaBWJI B IMCbMEHHOM BHUJIE PEIICHUE 3aJJaHUI CBOETO BApUAHTA,
® pelIeHHe 33a7a4 MPOBEI B OOIIEM BHJIE, 3aTEM MMOCTABIII YHCICHHBIC JAHHEIE;
® BEPHO yKa3ajl pa3MEPHOCTb BBIYUCIISIEMON BETUYUHBI;
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® TIOJYYHJI YHCIICHHBIN Pe3yJIbTaT, COBIAJAIONINN C TaOJIMYHBIMU JaHHBIMH B TIpeeax JMgo-
BEPUTEIILHOTO HHTEPBAA.
OrneHKa «He 3a4TEHO» BBICTABIISIETCS] 00YYAIOIIEMYCsl, €CIIM €0 OTBET HE YIOBJIETBOPSET OIHO-
MY WJIA HECKOJBKUM MEPEUHCICHHBIM BBIIIE KPUTEPHSIM.
6.3.2 Kpumepuu oyenku 3a ycmuulii omeem Ha IK3AMeHe
HToroBasi OlleHKa 3aBHCHT OT YPOBHSI OCBOCHHSI CTYJICHTAMH TEOPETHUECKUX 3HAHUU, a TaKKe
Pa3BUTHA HABBIKOB PCIICHUA TUIIOBBIX 3a1a4.
DK3aMeHAIMOHHAsI OIIEHKa CKJIAJIBIBACTCS U3 JABYX COCTABIIIONIMX: pab0oTa B CEMECTpe, COTJIACHO HH-
xecneayromiei Tabmune (makcumyM 100 6amnoB) ¢ goneBsiM Biagom 0,6 (60 GammoB) u oTBeTa Ha

sk3amene — 40 0auIoB.

Ne Bun gesiteJibHOCTH Makc. | Koa-Bo

0asn

1 |VnauBuyanbHbIEC 33 JaHUS 13 3

2  |KonmoxkBuym 10 1

3 |KonTpospHas paboTa, TECT IO UTOTaM 3aHSATHS 8 1

4  |JlaboparopHas paboTa 9 4

5 |lIpakTrueckoe 3aHsTHE (CeMUHap/IadoparopHas padbora) 7 1
Hroro:| 100

I[J'ISI CTYyACHTa ,HOCTPIFHYTBII;'I YPOBCHb O6y‘I€HHOCTI/I (I/ITOI‘OBaSI OTMeTKa) OIIPCaACICTCA B COOT-
BCTCTBUU C AJITOPUTMOM, ITPUBCACHHLIM B Ta6JII/IIl€.

YpoBHH YCBOCHUA MaTepH-
aja u ¢pOpMHUPOBAHHOCTH
CIIOCO00B IeATeILHOCTH

KonkpeTtHble neiicTBust
CTY/JA€HTOB, CBH1€TeJIbCTBYIOIIHE
0 JOCTHKEHHH JAHHOT0 YPOBHS

IIepBb1it
mesbie 50 0aiuioB
«HEYJIOBJICTBOPUTEIILHOY

PesynpTarel 00ydeHUs CTYIEHTOB CBHICTEIBCTBYIOT 00 YCBOCHHHU
MMH HEKOTOPBIX JIEMEHTAPHBIX 3HAHUH OCHOBHBIX BOIIPOCOB I10 JHC-
nuIuinHe. JlomyiieHHble OMMOKM M HETOYHOCTH MOKAa3bIBAIOT, YTO
CTYACHTBI HE OBJIQJETN HEOOXOAMMON CHCTEMOW 3HaHWMW MO JUCIH-
IIJIUHE.

Bropoii (penpoayKTUBHBIN)
ot 51 o 65 6amioB
«yIOBIIETBOPUTEIIBHO

JloCTUTHYTBI ypOBEHb OLIEHKU pPE3yJIbTaTOB OOY4YEHMs MOKa3bIBaeT,
YTO CTYAEHTHI 00J1a/1atl0T HEOOXOAUMOM CHCTEMOM 3HAHUM U BIIAJIEIOT
HEKOTOPBIMH YMEHHSIMU N0 AucHMIUIMHE. CTYIEeHThI CIIOCOOHBI MOHU-
MaTb U HHTEPIPETUPOBATh OCBOCHHYI HH(OpMAIUIO, YTO SBISETCS
OCHOBOM ycCTIemHOro (YOpMUPOBAHHSI YMEHUI 1 HaBBIKOB JJIsl peILICHHS
IIPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4:

- BOCIIPOU3BOJIAT TEPMHUHBI, KOHKPETHBIE (aKTbl, METOABI U
IIPOLIEIYPHI, OCHOBHBIE ITOHATHS, IIPaBUila U IPUHIIHIIBL;

- IIPOBOJAT NPOCTEMIINE PACUETHI;

- BBINOJIHAIOT 33JaHus 10 00pa3ny (WM 0 HHCTPYKIIMN).
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Tpernii (pEKOHCTPYKTHUBHBIH)
ot 66 1o 85 6amioB
«XOPOIIO)

CTyneHThl IpOAEMOHCTPUPOBAIM PE3YyIbTaThl HA YPOBHE OCO3HAHHO-
ro BJiaJeHUs y4eOHBIM MaTepHaIoM U Y4eOHBIMH YMECHHUSMH, HABBI-
KaMHU U crocobamu NeATeNbHOCTH Mo AucuurinHe. CTyIeHTHI CIo-
COOHBI aHAJIM3UPOBATh, IPOBOAUTH CPAaBHEHHE M 0OOCHOBaHHE BHIOO-
pa METOJOB PEIICHUS 3aaHUI B IPAKTUKO-OPHUEHTHUPOBAHHBIX CUTYa-
LUSIX, @ UMEHHO:

- 00BsICHSICT (paKThl, IPaBUIIA, IPUHIUIIBL;

- npeoOpa3yeT CIOBECHBI MaTepuaa B MaTeMaTUYeCKUEe BbIpa-
JKEHUS;

- MIPENIIOJIOKUTEIBHO OMMCHIBAET OynylllMe INOCIEACTBHS, BbI-
TEKalol1e U3 UMEIOIIUXCS TaHHBIX;

— YCTAHABJIMBAET B3aUMOCBS3UM MEXKIYy COCTaBOM, CTPOCHHEM U
CBOMCTBAMM XMMHMUYECKHUX BEILECTB;

— TPOBOJAUTH PACUETHI IO XUMUYECKUM (OPMYIIaM U YPaBHEHUSIM;

— CaMOCTOATENIbHO IPOBOJUT XUMUYECKUN IKCIIEPUMEHT IO UH-
CTPYKLIMU U ONKCHIBAET €0 PE3yJIbTaThl.

— TNPUMEHSET 3aKOHBI, TEOPUHU B KOHKPETHBIX NMPAKTUYECKUX CUTYya-
LUSX;

— HCIIOJIB3YET MOHATHS U IPUHLUIIBI B HOBBIX CUTYaIUsIX.

YeTBepThiii (TBOPUCCKHIN)
ot 86 1o 100 GamnoB
«OTIIUYHOY

CryneHTbl CIOCOOHBI UCMONIb30BaTh CBEIEHUS M3 PAa3IUYHBIX UCTOY-
HUKOB JUIsl YCIEIIHOIO MCCIIEIOBAHMS U IOHUCKA PEIICHUS B HECTaH-
JAPTHBIX IPAKTUKO-OPUEHTUPOBAHHBIX CUTYaLUAX:

— OpHUEHTHPYETCs B NOTOKE XMMHMUYECKON MH(OpMAaLUH, ONpeaeseT
UCTOYHUKHA HEOOXOAMMOW HH(pOpMAIMH, MOIy4aTh €€, aHaIU3HPO-
BaTh;

— nuiueT pedepar, BHICTYIIIICHHUE, JOKIIA;

— IIpeIaraeT IUIaH IMPOBEACHMS SKCIEPUMEHTa WIH IPYIMX JeH-
CTBUH;

— COCTAaBJISIET CXEMBI 33J1a4U.

— OLICHUBAET JIOTUKY IOCTPOEHUS TEKCTA,

— OILICHUBAET COOTBETCTBUE BBIBOJIOB HMEIOIIMMCS JaHHBIM;

— OLICHUBAET 3HAYMMOCTbH TOTO WJIM MHOTO MPOAYKTA EATEIbHOCTH;
— IPOTHO3HUPYET CBOMCTBA XMMHUYECKHMX BELIECTB HA OCHOBE 3HAHMS
00 MX cocTaBe M CTPOEHUHU M, HAOOOPOT, IPENOIaracT CTpPOCHUE Be-
LIECTB HA OCHOBE UX CBOMCTB;

— IUIAaHUPYET U OCYHIECTBISAET XMMUYECKUN IKCIIEPUMEHT.

7. IlepeyeHb OCHOBHOM U JOINOJHUTEIbHON YU4eOHOH JIUTEPaTypbl, HEO0X0AUMOM

AJIS1 OCBOCHMUSA JUCIHUIIJINHBI

@) OCHOGHAA yueOHan numepamypa:

1. Jlamackun, B.B. DnexTpoxumus. [DneKTpoHHBI pecypc] : YuebHuble nocodus / B.B. Jlamackus,
O.A. llerpwit, I'.A. lHupnuna. — Dnekrpon. gan. — CII6. : Jlans, 2015. — 672 c. — Pexum
nocryma: http://e.lanbook.com/book/58166 — 3ari. ¢ skpaHa.

2. Topmkos B.U. Kysnenos U.A. OcHoBbl usngeckoii xumun. M3narensctso: bunom. JlaGopa-
topus 3Hanui, 1ISBN:978-5-9963, 2011. 4-e uzn. — 407 c.
3. TIpopokos B.H., Jlutosa H.A. PaBHoBecus B pacTBopax anekrpoiutos. Ilog pea. B. H. IIpo-

poxoBa. U3narensctBo: UI'XTY (MBaHOBCKHII IrOCY1apCTBEHHBI XMMHKO-TEXHOJIOIMYECKHUM
yauBepcutet), ISBN: 978-5-9616-0282-1, 2009, 2-e uzn. nepepad. u gom. — 102 c.

4. dusnyeckas XUMUSL.

Yactp . DNEKTPOXUMHUSL. Meroaunueckue YKa3aHUs
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http://e.lanbook.com/book/58166

K vHmBUIyatbHEM 3ananusiM./ [ .H. Anerirynep, T.B. I[Hoaropuosa; ®I'bOY BIIO «Kemepos-
CKHI rocylapCTBEHHBIN YHUBepcUTeT». — Kemeposo, 2012. — 60 c.

0) OonontnumenvHan yueonan iumepamypa:

5. Adanacres, b.H. ®usuyeckas xumus. [DneKTpoHHBIH pecypc] : YuebHbsle nocoous / B.H.
Adanacwes, FO.I1. AkynoBa. — Onekrpon. nan. — CII6. : Jlanp, 2012. — 416 c¢. — Pexum
nocryma: http://e.lanbook.com/book/4312 — 3aru. ¢ skpaHa.

6. Epemun, B.B. OcHoBbI pusndeckoii xumun. Teopus : ydeOHoe nocobue : B 2 4. [DIeKTpOHHBII
pecypc] / B.B. Epemun, C.H. Kapros, U.A. Ycnenckasi, H.E. Ky3pmeHKo. — DIeKTpoH. AaH.
— M. : UzparensctBo "JlabGopatopust 3nanmit", 2015. — 589 c. — Pexum pgocryna:
http://e.lanbook.com/book/84118 — 3ar1. ¢ 3kpaHa.

7. Tlonosa, A.A. ®usuyeckas XuMus. [DIeKTpoHHbIH pecypc] : YuebHsle nocodus / A.A. ITomno-
Ba, T.b. [TomoBa. — DnekTpon. nan. — CII6. : Jlanp, 2015. — 496 c. — Pexxum pocryna:
http://e.lanbook.com/book/63591 — 3ar1. ¢ 3kpaHa.

8. Csupunos, B.B. ®usnueckas xumus. [ D1eKTpoHHbIH pecypc] : Yuebusle nocobus / B.B. Csu-
punoB, A.B. CeupuaoB. — Dnektpon. gaH. — CII6. : Jlanb, 2016. — 600 c. — Pexxum nocty-
na: http://e.lanbook.com/book/87726 — 3arun. ¢ skpana.

9. Banmacos A.B. JIaGopaTopHblii IPaKTUKyM IO TEOPETUYECKOH SIeKTpoXUMHUH. M31aTebeTBO:

UT'XTY (Hsanosckuii eocyoapcmeennlii xumurko-mexnonocuveckuti ynusepcumem). ISBN: 5-
9616-0274-6. 2008. —84 c.

8. Ilepeuennb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOM CeTH
"UHTepHeT", HE00XOAUMBIX JISl OCBOCHUS JUCUUIIJINHbBI
http://www.edu.ru/ed/modules.php?op=modload&name=Web_Links&file=index&I| op=viewlink&cid

=2512&min=600&orderby=titleA&show=10&fids%5B%5D=306 — katanor ®enepansHOro 0opaso-
BarenbHOTO noprana «Poccuiickoe oOpazoBanue», pazaen «Ouznueckast XUMHUsI

9. MeToanueckue yKazaHus JJIs 00y4aKOIIMXCS 10 OCBOCHUIO U CIUTIIUHBI

AyIUTOpHBIE 3aHATHS 10 AUCHUIUIMHE «IEKTPOXUMHUSD MPOBOAATCS B TpeX (opmax: JEKIHH,
MIPAKTUYECKHE U TAOOPATOPHBIE 3aHITHUS.

noO 0C60€HUIO JIEKUUOHHOZ0 mamepuaJia, n0020mogKe K JEeKUUAM

Jjig 3anMcH KOHCTIEKTOB JIEKIIUK Y 00ydaronierocs 10JHa ObITh TETPab KeJIaTeIbHO OOJbIIO-
ro ¢hopmarta, Tak Kak B KOHCHEKTax MO JUCHUIUIMHE 0053aTEIbHO MPUCYTCTBYIOT PUCYHKH, IpaduKu U
YCPTCIKH. OTH 3IE€MEHTBI JOJIDKHBI OBLITh BBIMOIHEHBI Tak, 4TOOBI BCE JcTajin ObLIH XO0pomo BHUIHBI.
OOBIUHO JIEKIUS - 3TO CaMO€e KpaTKoe M3JI0kKEHHEe MaTepHala 1o JaHHoMY Borpocy. Ecnu npu 3amucu
KOHCIICKTAa BbI YTO-TO HC YCIIC/IN 3allCaTb — OCTaBbTC MECTO, 4TOOBI JOoImucaTh IOTOM.

Koncnekr nexiuii Heo0XoauMo MpopadboTaTh Nepes CIeayrolel JeKuel, TOCTaBUB BOIPOCH
TaM, I'1I€ BCTPEYAIOTCA HECTIOHATHBIC MECTaA. OTBeTH HA OTH BOITPOCHI CICAYET HaWTH B PEKOMCHAOBAH-
HOMW JUTEpaType WM BBIACHUTH HAa KOHCYJIbTAllUM y MpenojaBarens. KoHcnekT nekuuil Heo0xoammo
JOTIOJTHATH BCTaBKaMH, OCOOCHHO IO BOIPOCAaM, BHIHECEHHBIM Ha CAMOCTOSITEIbHOE H3YYCHHE.

no NO020MoBKe K npakKmu4ecKum 3anamuiam
JUist IpakTHUYECKUX 3aHATUN MO JUCHUIUIMHE «DJIEKTPOXUMUS» Y CTyIEHTa JOJDKHA OBITh OT-
nenbHas TeTpaab. [Ipu moaroToBKe K MPaKTUYECKOMY 3aHATHIO CTYAEHT JOJKEH MpopaboTaTh Teope-

TUYECKUH Marcpuall, OTHOCSIIMNACSA K TeMe 3aHSITHUs. HpI/I 9TOM HCOGXOIII/IMO BBISICHUTD (I)PI3PI‘-I€CKPII>1
CMEICJT BCEX BCJIIMYMH, BCTPCUAIOIINUXCA B KOHCIICKTC J'IGKI_[I/Iﬁ 10 JaHHOMY BOIIPOCY.
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Kpome 3TOro HeoO6XoauMO peluTh JOMALIHME 33[]aud, 33JaHHbIE HA NPEAbIAYILEM 3aHATHH.
JIisi yCHemHoro penieHus JOMaIIHUX 3a7jad He0OX0IMMO POCMOTPETh 3allMCH PEIIeHUH 3a1a4, BbI-
IIOJIHEHHBIX B ayZUTOPHH.

[Ipucrynas x pemeHuto 10001 3a7auu, CleAyeT BbIIIOIHITh ONPEACIICHHbIE [TpaBUIIa:

e BHuMaTenbHO IPOYUTATH YCIOBUE 331a4H.

e Penienue 3a1a4 peKOMEHAYETCS TPOBOIUTH B O0IIEM BHJIE. BBIYHCIAIOTCS, KaK TPaBUIIO,
TOJILKO T€ BEJIMYMHBI, KOTOPBIE TPEOYIOTCS JIJIsl OTBETA HA BOIIPOC 3a/1a4H.

o [Ipexe yem MOACTABIAThH JAaHHBIC B PacUeTHYIO (hOpPMYITy HEOOXOAUMO MPOBEPUTH Pa3-
MCPHOCTb BBEIUHMCIIEMON BennunHbl. Ecim PasSMEPHOCTH BBEIYHCIIEMON BEIUYUHBI npa-
BUJIbHASI — MOKHO MTPOBOJIUTH BBIYHCIICHUS, €CIIH HET - CIIEAYEeT HAUTH OIIUOKH.

e [locne mpoBeneHUST BBIYUCICHUM HEOOXOIMMO OLICHUTh PAa3yMHOCTb MOJYYEHHOI'O pe-
3ynbTara (3HaYeHHE CKOPOCTH JBM)KCHHUS Tela ONM3KOH K CKOPOCTH CBETa B BaKyyMe —
HEpa3yMHO, HEpa3yMHO OTPHIIATEIbHOE 3HaYCHUE aOCOJIOTHON TeMIlepaTyphl U TaK Ja-
nee).

e Ecnu nonydeH Hepa3yMHBIH pe3yabTaT, HEOOXOIUMO MPOBEPUTH MPABUILHOCTH BBIYHC-
neHuid. Eciy BBIUMCIICHUS IPaBUIIbHBIC, CJICIYET UCKATh OIIMOKH B PEIICHUH.

o HpI/I 3alIMCHU pCHICHUA 3a1a4un HGO6XOZII/IMO AcJIaTh IIOSICHCHUSA.

e B KoHIIe pemieHus J0KeH OBITh 3aITMCcaH OTBET Ha BOMPOC 3a7a4H.

no n002omoeKe K 1adopamopuvim padomam (RpaxmuKymy)

B Tedenue maTtoro cemectpa oOyuaromuiicsi BeIoHAET 4 nabopaTopHbie padoThl. JlabopaTop-
HBIC 3aHSTHSI IPOBOJISTCS B CIICIIUATM3NPOBAHHBIX JIA0OPATOPUSX XUMUIECKOTO (DaKyIbTeTa.

IIpaBuia noBegeHusi 1 padoTwl B 1adboparopusix kadgeapnl Gpu3nveckoil XuMnu

[Ipexxne yeM HayaTh 3aHATUU B JIAHHOW J1aOOpaTOpUM CTYAEHT 3HAKOMMTCS C MpaBUIIaMU
TEXHHUKHU 0€3011aCHOCTH, O YEM PACIHUCHIBAETCS B XKypHAJIE.

B naboparopusix kadeapsl 3anpemaercs HaX0AUThCs B BEpXHEH oaexe.

Ha pa60qu CTOJIC JOJIDKHO HaAXOAUTHCS TOJIBKO HeO6XOI[I/IMOe O60py)10BaHI/IC u HpI/I60pLI I
3amucen u pacyeToB. 3ar[pemaeTc;1 KJIaCTb Ha pa60q1/1171 CTOJI CYMKH, IIAKCThI, IIAIIKNU U B0OOO-
1€ MOCTOPOHHUEC MPEAMCTEIL.

CTy,[[eHT MNPUCTYINACT K BBIITIOJIHCHUTO na60paT0pH0171 pa6OTLI TOJIBKO ITOCJIC O3HAKOMIICHUSA C
OIIMCaHHUEM pa6OTBI 1 HOATOTOBKH K HEI.

3anperiaercss BKJIIOYaTh Kakue JIMOO MPUOOPHI WK CXeMbl 0€3 MpelBapUTENbHON MPOBEPKU
UX MperoiaBaTeseM UK J1a00paHTOM.

[Tocne okoHuYaHUsI pabOTHI CTYACHT JOJDKEH CIIaTh JIa0OpaHTY BBIAAHHBIE MPUHAJIEKHOCTH,
MIPUBECTH B MOPSIIOK paboyee MECTO, MOIYYUTh OTMETKY B )KypHaJie O BBIITOJIHEHUU PabOThI,
MIPEABIBUB JIJIS1 3TOTO IOIYYEHHBIE PE3YJIbTaThI IPENOAaBaTENIO.

PexomMeHganum 1o moaAroToBKe K BbINOJHEHUIO PadoThI

He naunHaiiTe BHIIIOJHEHHUE OMNBITA ITIOKA HE YACHUTE ce0e MOJIHOCTRIO €ro Ociib, METOA U HE CO-
CTaBUTC IIJIaH MPOBEACHHA OIIbITA. Tak xak BpeMs MPOBEACHHUA OIIbITA OIrPAHUYCHO y'-Ie6HBIMI/I JyacaMu,
OTBCACHHBIMU HA HCT'O, TO BCIO ITOATOTOBKY HCO6XOI[I/IMO MIPOBECTU CAMOCTOATCIIBHO OO 3aHATHH.

JJ1sl MOATOTOBKM K ONBITY:

1. TIpoutute pykoBoacTBO K pabore. BhIsACHUTE B IIPOLIECCE YTEHUS, @ B CIy4ae HEOOXOAUMOCTH —
Ha KOHCYJIbTAIMH C TIPETojjaBaTeieM, Kakiue 3aKOHOMEPHOCTH JIeKaT B OCHOBE PacYeTHHIX (op-
Myi. O3HAKOMBTECH CO CIIICKOM PEKOMEHI0BAHHOW JTUTEPATYPHI.

2. CaMOCTOSATENBHO MIIM ¢ HOMOLIBIO YUEOHBIX TOCOOUIt BBIBEANTE (POPMYIIEI, KOTOPHIE HCIIOIb3Y-
I0TCsI B paboTe.

3. Eme pa3s mpouTuTe pyKOBOACTBO, HO Teleph B JabOpaTOpHH, MMes IIEpel Ia3aMHM YCTAHOBKY
JUTS IpOBeIcHUs onbITa. [Ipu 3TOM ysicHHTE cebe, Kak B 0COOCHHOCTSIX KOHCTPYKIIUU YCTAaHOBKH

26



oOecrieunBaeTcs BBINOJIHEHNUE YCIOBUM, B KOTOPBIX CHPaBEIMBBI 3aKOHBI U (POPMYJIBL, UCIIONb-
3yeMble B 3a/1a4e.

4. Pasbepurech B NPMHIMIAX PabOTHl M3MEPHTENBHBIX IPUOOPOB, C KOTOPLIMU UMEETE IO B TIEP-
BBIN pa3.

5. Pas0epurech B TpeOOBAHMAX, KOTOPBIC HAO NPEIbABUTH K HACTPOHKE IIPHOOPOB U YCTAHOBKE B
1eJIOM, YTOOBI 00eCTIeYNTh HAMTYUIINE PE3YIbTaThl OMbITA.

KaxxapiM cTyIeHTOM JOJKHA OBITh 3aBE/ICHA CIICHUaIbHAs TETPaahb ISl BHITOJTHEHHS 1abopa-
TOPHBIX paboOT, B KOTOPYIO MPH MOATOTOBKE 3aHOCSITCS KpaTKUE CBEJICHUS U3 TEOPUH, CXeMa OIbITa U
T.J., 2 B JaJIbHEHIIIEM TIOMyYEHHBIC PE3Yy/IbTaThl U3MEPEHUH, NX 00pabOTKa M KOHEYHBIN pe3yJbTar.
Jliig 3anucu pe3ysiabTaToB U3MEPEHUS JIOJDKHBI OBITH 3apaHee MOATOTOBJICHBI Ta0IHIIbI, BKIIOYAIOIINE
KaK CaMU U3MEPEHHUs], TaK U UX MOTPEIIHOCTH.

K crnenyromeMy 3aHSITHIO CTYyJIEHT TOTOBUT OYEPEAHYIO pabOTy U MPEAbIBIISIET OTYET O pabdoTe,
BBITIOJIHCHHOW Ha MpEAbIAYyIIEeM 3aHATHH. PaboTa cuuTaercs OKOHYATENIbHO CAAHHOW MOCIE 3aIIUThI
otyeta. CTyIeHT JOJHKEH 0OPMUTH OTYET I10 MpuiiaraeMoi popme:

Cxema oT4yeTa 0 BHINOJIHEHHOM J1a00paTOpPHOii padoTe
Hazpanue paboThl.
Llenb paboTsl, 000pynOBaHUE.
Kpartkue cBeeHust U3 TEOpUH, CXeMa YCTAHOBKU ¥ OCHOBHBIE paboure (HOpMYJIbL.
Xox paOoTshl.
Pe3ynbrarel u3mMepeHui, mpecTaBlieHHbIe B BUIE TaOIHI] U TPpadUKOB.
Pacyer nckomoii BeMUYMHBI U €€ 3HaYCHHE.
Pacuer ommOku nu3mepeHus.

OkoHYaTeNnbHBIA pe3yNIbTaT, NOJYyYEHHBIN [0CIIE OKPYIJIEHMS], C YKa3aHUEM aOCOJIIOTHOM U OT-
HOCUTENIbHON OLIMOOK U3MEPEHHUS.

BriBOIBI, 3aKITFOYEHUE O TOCTHXKCHHUH 11U, TTOCTaBICHHOM JaHHOW paboToM, C aHATU30M MO Y-
YEHHOTO Pe3yJIbTara.

Ecnu pe3ynpTaT He corjacyercsi ¢ TAOMMYHBIM 3HAU€HUEM, TO HEOOXOAUMO OOBSCHUTh MPUUHHBI
PaCcXOXKICHUM.

[Tpu mpormycke 3aHsTHs JaHHAs JabopaTopHas paboTa BBHITOIHAETCS B Yachl CAMOIOITOTOBKU K
CIIenyIoleMy 3aHATHIO. B 3TOM ciydae mabopaHT JenaeT OTMETKY B TETPaju CTYJEHTa C 00s3aTellb-
HBIM yKa3aHueM (haMUJIUHU CTYJIeHTa, Ha3BaHUs pabOThI, ATkl €€ BBIMOJIHEHUS M CTaBUT CBOIO MO-
ITUCh.

© NGk wbdE

no opzanuszauuu CAMOCMOAMENbHOU pa60111bl

Paboueit mporpamMmoii TUCIMUIUIUHBI « IEKTPOXUMHUSI MPEAYCMOTPEHA CaMOCTOsITENbHAs pado-
Ta cryneHToB. CaMocTosTeNbHAS paboTa MpeanoiaraeT: YTeHue CTyJeHTaMH PEKOMEHIOBAHHOW JIU-
TepaTyphl U YCBOEHUE TEOPETUYECKOr0 MaTepraia JUCUUIUIMHBI; MOATOTOBKY K MPAKTUYECKUM 3aH -
THSAM, JIa0OpaTOpHBIM paboTaMm; paboTy ¢ MHTepHeT-UCTOYHUKAMU; HamucaHue pedepaToB, MOATO-
TOBKY K cJlay€ KOJUIOKBUYMOB, BBITTOJTHEHUE WHIWBUAYAJIbHBIX 33JIaHHH, TOATOTOBKY K CJaye dK3ame-
HOB.
[InanupoBaHue BpeMEHHU Ha CaMOCTOSITENbHYIO paboTy, HEOOXOIMMOro Ha H3y4yeHHUe
HACTOSIIEH TUCLUIUIMHBI, CTYAEHTaM JIy4llle BCEr0 OCYLIECTBIISITh HA BECH CEMECTP, MPEAYyCMaTPUBAs
MPY 3TOM PETYJIAPHOE MOBTOPEHHE MPOMACHHOTIO MaTepuana. MaTtepuan, 3aKOHCIEKTHPOBAHHBIN Ha
JEKIHUAX, HEOOXOUMO PETYJISIPHO JOMONHITH CBEACHHUSIMH U3 JINTEPATYPHBIX UCTOYHHUKOB, TPECTAB-
JIEHHBIX B pabodyeil mporpaMme AUCHUIUTHHBL [0 KakI0i M3 TeM IS CaMOCTOSITEILHOTO M3y4YeHUS,
MIPUBEICHHBIX B paboyeil mporpaMMe NUCHUIUIMHEI, CIEAyeT CHayalla MpOYUTaTh PEeKOMEHIOBAHHYIO
JTUTEPATypy |, MPU HEOOXOIUMOCTH, COCTABUThH KPATKHI KOHCIIEKT OCHOBHBIX MOJIOKEHUH, TEPMUHOB,
CBEICHMIA, TPEOYIOIINX 3aTIOMUHAHUS U SIBJISTFOIIIMXCS. OCHOBOIOJIATAIOIIMMH B 3TON TEME U ISl OCBO-
€HUs MOCIEeNYIOIUX pa3iesioB Kypca. s pacminpeHnst 3HaHUN 10 TUCLUILUIMHE PEKOMEHIYETCS M C-
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moib30BaTh  MHTEpHET-pecypchl, MaTepuayibl caita xumudeckoro dakynpreta KEMIY
http://kit.chem.kemsu.ru.

nO N0020MOBKe K KOHMPOJIbHOIL padome
[ToAroTOBKY K KOHTPOJIbHOI paboTe HEOOXOJMMO HAYMHATE C IOBTOPEHHS COOTBETCTBYIOLIETO
pazzaena yueOHMKA, y4eOHBIX TTOCOOHI MO JaHHOM TeMe U KOHCHEKTOB Jekiuid. [IpuctynaTs K BBINIOJ-
HEHUIO paboThl 03 M3y4YeHUs] OCHOBHBIX HOJIOKCHUH U MOHATHH, He cieayeT. [1o BceM BO3HUKIINM
BOIIPOCAM HAJICKHUT OOpaIaThCsi 3a KOHCYJIbTALMEH K JICKTOPY WM IIPENOAaBaTellio, BEIyIIEMY
HPaKTUYECKHE 3aHSATHSI.

10. HepequL I/IHq)OpMaIII/IOHHl)IX TeXHOJIOI‘l/Iﬁ, HUCIIOJb3YEMBIX IIPHA OCYIHECTBJIC-
HHH Oﬁpa3OBaTeﬂbHOFO nmponoecca 1mo IMCuMIJInHEe

UreHne JCKIUH COMPOBOXKIACTCS ClIal-MPE3CHTAIlUsAMHU, pa3padoTaHHBIMH B cpene Microsoft
Office PowerPoint, ncronb3yrotcst orudpoBaHHbIe yueOHbIC U HAYYHO-TIOMYJIIPHbIE KHHODUIBMBI.

11. Onucanue MaTepuaJIbLHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOM 1JIA
OCYIIECTBJICHUA 06p33OBaTeJII>HOFO nmpomecca mo ITMCIUMIJINHE

JlekunoHHast ayIUTOpUs, OCHAIICHHAsI CIEeTYIOIIMM 000pyI0BaHUEM: KOMIIBIOTED, MYJlb-

TUMEIMHHBIN POEKTOP, 3JEKTPOHHBIN IUIAHIIET, SKPaH.

Jlaboparopus, o0opynoBaHHas TPUOOPAMHU JIJIsl TPOBEACHUS KOHIYKTOMETPHUECKUX, T10-

TEHIIMOMETPUUECKUX, CIEKTPOPOTOMETPUIECKUX U3MEPEHUH.

JlabopaTopHblil NPaKTUKYM MO (PU3UUECKON XUMHUU.
Nmeromasicss MaTepuanbHas 0aza obecriedrBaeT BBIOJHEHHE JIAOOPATOPHBIX paboT
no (U3NYECKON XMMHMM - XMMHUYECKMMHU peaKkTUBaMH, JabOpaTOpHON MocyAod Hu
y4eOHO-HayyHbIM O00OpYZOBAaHHMEM B COOTBETCTBHM C IMPOrpaMMOi J1abOpaTOpPHBIX
pabor.

12. Unble cBeieHnst M (WJIM) MaTePUAIbI

12.1. Ocobennocmu peanuzayuu OUCYURIUHBL OJIA JIUY C OZPDAHUYEHHBIMU 603MONCHOCHLA-
MU 300P08bA

B nporiecce uzyueHusi AUCHUIUIMHBI U OCYIIECTBICHUS MPOIEAYP TEKYIIEro KOH-
TPOJIA YCIIEBAEMOCTH W MPOMEKYTOUHON aTTECTAIlUU JIUI] C OTPAHUYCHHBIMUA BO3MOXK-
HOCTSIMU 37I0POBbSI IPUMEHSIOTCS aJIallTUPOBAaHHBIC (DOPMBI OOYUICHHS C YyIETOM WH/IH-
BUIyaJIbHBIX TMCUXo(u3noorndeckux ocodennocret. [lpu onpenenenuu ¢hopm mpose-
JICHUS 3aHATHH ¢ 00YYaIONMMHUCS-HHBAIMIAMH YYUTHIBAIOTCS PEKOMEH/IAIUKA JTaHHBIC
M0 pe3yJibTaTaM MEIUKO-COIUAIbHONU AKCIEPTHU3bI, COJepKAIUECss B UHINBUIYaTbHON
nporpaMme peaOuuTaIllud WHBAIUAa, OTHOCHTEIIBHO PEKOMEHJIOBAHHBIX YCIOBUH M
BUJIOB TPYJa.

[Tpu HEOOXOAUMOCTH O0yUarOIMUecs U3 YMCia MHBAIHJIOB U JIUIl C OTPAHUYCHHBI-
MU BO3MOXXHOCTSIMH 37I0OPOBbSI TIOJIb3YIOTCS CIIEIIMATILHBIMU PabOYMMU MECTaMH, CO-
3JIaHHBIMU C YYETOM HAPYIICHHBIX (GYHKIIMA W OTPAaHUYCHUH KU3HUACATECITLHOCTH.

st iuy ¢ napyuienuem 3penusi (Crenvix u ciabo8uosuux):

— cHOenuatu3upoBaHHOE cTanmoHapHoe pabodee mecto DnCUC 201;
— CHenHaiu3upoBaHHOE cTaloHapHoe padbouee mecto DnNCHUC 221;
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— crnenuanusupoBanHoe MoouiabHoe Mecto DnMHOT 301;
— mnpuntep bpaiins (+110 ans tpancnusiuu Tekcta B mpudT bpaitns).
s nuy ¢ napywenuem cayxa:
— cucTtema uHGOpMaIMOHHA TS ciiadocbimamux ctarmonapuas «crox» C-1U;
— OecmpoBOIHAS 3BYKO3AMKUCHIBAIOIIAS aNlapaTypa KOJUIEKTUBHOTO MOJIL30BAHMS: pa-
nuoknacc (paguomukpodon) «Coner-PCM» PM-3.1.
s nuy ¢ HapyuweHuem onopHo-08u2amenbHO20 annapama:
— KOMIIBIOTEPHBIA CTOJN JJIS JIUL C HAPYIICHUSMU OMOPHOABUTATEIBHOM CHCTEMBI C
AIEKTPONPUBOIOM;
— KJIABHATypa C HAKIIAJIHOW U C KHOITIOYHOM MBIIIKOW C PACIIONIOAKEHUEM KHOIIOK CBEp-
Xy AKKOpI;
— OecnpoBoaHas MbIib Tpekoo st [TK Logitech M570;
— KJIaBUATypa C JHKOMCTUKOM JIJIs1 BRIOOpA KJIABUIIIM HA IIBETOBOM IIOJIE.

OcobeHHOCTH TIpolecca U3YYeHUsT TUCHUILUIMHBL U OCYIIECTBICHUS MPOLEAYp Te-
KYIIEro KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHON aTTeCTAINU:

s nuy ¢ napywenuem 3penus 3aaHUSI U UHCTPYKIIUU 110 UX BBITOJHEHUIO MPEI0-
CTaBIIAIOTCA C YKPYIMHEHHBIM HMIPUQPTOM, ISl CIEMBIX 3aaHusi 0QOpMIISIOTCS penbed-
HO-TOYEUYHBIM HIpUdTOM bpaiisis uiu B BUAE 3JIEKTPOHHOTO JTOKYMEHTA, TOCTYITHOTO C
MOMOIIbI0 KOMIIBIOTEPA CO CIEIMAIM3UPOBAHHBIM MPOrPAMMHBIM OOECIICUCHHUEM JIJIS
clenbix, 00 3aunuThiBalOTCs UM. [Ipu HeoOXoauMocTH oOecreynBaeTCs WHIAUBHUIY-
anbHOE paBHOMEPHOE ocBelleHre He MeHee 300 JIFoKC, MPEeIOCTaBISAETCS YBEIMUYUBAIO-
[ee YCTPOMCTBO, a TAaK’K€ BO3MOKHOCThH MCIOJIb30BaTh COOCTBEHHOE YBEIHMUMUBAIOITUE
YCTPOMCTBO.

s auy ¢ napywenuem cayxa TAOAKTUUECKUN mMaTepuan (Clai-pe3eHTaluu JeK-
WM, 3a]aHUS 1 UHCTPYKIIMU K WX BBINOJHEHUIO) MPEIOCTABIAIOTCS B MUCHMEHHOU
(dhopMe Win JIEKTPOHHOM BHJI€ TTPU HeoOXxoauMocTu. OdecneuynBaeTcsl Halluune 3BYKO-
YCUJIMBAIOIEH amnmapaTypbl KOJIJIEKTUBHOI'O MOJIb30BaHUS, MIPU HEOOXOJIUMOCTH CTY-
JIEHTaM MPEIOCTaBIISICTCSl 3BYKOYCHJIMBAIOIIAs anmnaparypa WHIMBUIYaIbHOTO MOJIb30-
BaHMUSI.

Jns nuy ¢ masgcenvimu HapyuwieHusMuy peyy TeKYIIUA U MPOMEKYTOUHBIA KOHTPOJIb
MPOBOASTCS B MUCbMEHHOU (popMme.

[Ipy HEOOXOIMMOCTU AUYA C HAPYUWEHUAMU OBUSAENbHBIX (DYHKYUL HUNICHUX KO-
HeuHocmell BBITIOJHSIOT JIA00paTopHbIe paboThI Ha 6a3e 7 OJI0YHON ayJUTOPUU B Mape ¢
oOy4Jarormumcsi 0€3 OrpaHMYEHHBIX BO3MOXKHOCTEH 370pOBBS; MUCHbMEHHBIC 3aJaHUS
BBITIOJTHSAIOTCS AUCTAHLIMOHHO, TIPU 3TOM B3aUMOJEHCTBHUE C MPENOJABATEIEM OCY-
miectisieTcs: uepes DMOC; nekiun mipoBoaarcs B 1 U 2 OJIOYHBIX ayAUTOPHUSX, TTPaK-
TUYECKHUE 3aHATUS B ayIUTOpusx 8 u 2 kopiycoB KemI'Y.

Jna nuy ¢ HapyweHusMU 08U2amMenbHbIX (YHKYUL 6EPXHUX KOHEUHOCMel UlU Om-
cymcmeuem 6epXHux KoHeuHocmeti 1a00paTOpHble pPa0OTHI BBIMOJHSAIOTCS B Mape C
oOyyarommmcsi 0e3 OTpaHMYECHHBIX BO3MOXHOCTEH 3J0pOBbs; MUCHMEHHbBIC 3aJaHUS
BBITIOJTHSIOTCS JUCTAHIIMOHHO, TIPU 3TOM  B3aUMOJICHCTBHE C MPENojaBaTeyieM OCy-
miectBisiercs yepe3 DMOC; ax3ameH caérest B yCTHOM dopme.
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[Ipu HEOOXOAMMOCTH JUIy C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbS MPEI0-
CTaBJISIETCS TOTIOJHUTEIBHOE BpPEMs ISl BBINIOJIHEHUS 3aJJaHUM M Claud dK3aMEHa, HO
He 6osee yem Ha 0.5 yaca.

CTyAeHTBl C OrpaHUYEHHBIMU BO3MOKHOCTSMHM 3JI0POBbSI CHIAIOT DK3aMEH B OJHOMU
ayJIMTOPUHA COBMECTHO C MHBIMU OOYYAIOIIMMHUCS, €CJIM 3TO HE CO3AaeT TPYAHOCTEH ISt
CTYJIGHTOB TIPH cllaye dK3aMeHa.

CTyneHThl ¢ OTpaHUYEHHBIMU BO3MOXHOCTSIMU 3I0POBbSI MOTYT B TIpoliecce o0yde-
HUSI ¥ MPOXOXKJIEHUS TEKYIIEr0 U UTOTOBOTO KOHTPOJIA TOJIb30BATHCS TEXHUUECKUMHU
CpenCcTBaMH, HEOOXOIUMBIMH MM B CBSI3HM C UX WHANBUIYaTbHBIMH OCOOCHHOCTSIMHU.

JlonmyckaeTcsi MpUCYTCTBUE B ayJUTOPUM BO BpeMs CJlayd dK3aME€Ha acCCUCTEHTA W3
gucia paboTHrKoB Kem['Y wim npuBied€HHBIX JTUI], OKA3bIBAIOIINX CTYACHTaM C OTrpa-
HUYECHHBIMH BO3MOXHOCTSIMH 3J0POBbsI HEOOXOJAUMYIO TEXHUYECKYIO MOMOIIb C y4é-
TOM UX UHJUBUAYAJIBHBIX OCOOCHHOCTEH (3aHSTh pabouee MEeCTO, EPEABUTATHCS, TIPO-
YUTaTh U 0POPMUTH 3a]]aHKE, OOIIATHCS C MPETOaBaATEISIMU ).

OcoOble yCcIIoBHS MPEAOCTABIAIOTCS CTYACHTaM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU
3JI0POBbSl HA OCHOBAHMH 3asIBJICHUS, COACPIKAIIETO CBEJACHUS O HEOOXOIMMOCTH CO3/1a-

HUA COOTBCTCTBYIOIUX CIICHHUAJIBHBIX YCHOBHﬁ.

12.2. Ilepeuensv obpazoseamenbHblX MEXHON02UIL, UCROIL3YEMBIX RPU OCYU{ECM EIEHUU 00-
pazosamenbHo2o npoyecca no OUCUYUNIUHE

Jns apdextuBHOM peanuzanuu menedt u 3agady GI'OC BIIO, gns BormtomieHus
KOMIIETEHTHOCTHOI'O TOJIX0/a B MPEToIaBaHUU MCIOJIB3YIOTCS CIEAyIoIe o0pa3oBa-
TEJIbHBIC TEXHOJIOTUU U METOJIbI 00YUCHUS.

Bun 3ansatusa Texuomorus Llenb DOpMBI U1 METObBI
00yueHus
1 2 3 4
Jlexmn Texnosoruss mnpobsiem- | YcBoeHue teopetu- | JIekuus-
HOT'O 00yUYeHUS YECKUX 3HAHUM, pas- | OObICHEHUE,  JIeK-
BUTHE  MBIIUICHHUS, | [IUS-BU3yaTU3alIUs,
dhopmMupoBaHue JIEKIUSA-00bSICHEHNE
PO ECCHOHATILHOTO | C YaCTUYHBIM TIPH-
uHTEepeca K Oyay- | BaedeHneM (Hopmbl
HIeH JeSTENbHOCTH | TUCKYCCHH, OeceIbl.
CemuHapsl Texnonorus mpoOnem- | Pazeutue  TBopue- | [locTaHOBKa  TpO-
HOTO, MOJYJILHOTO, | CKOW ¥  TO3HaBa- | OJIEMHBIX IO3HaBa-
mudpepeHIupOBaHHO- | TEIBHOM CaMOCTOSI- | TEAbHBIX 3a/lay, WH-
ro o0y4eHwust TEJLHOCTU, obecTe- | TUBUYTbHBIN
YeHWE  WHAUBUIY- | TEMIT oOyueHwusl,
aTBHOTO TMOAXO0JIa C | YYUTHIBAIOIMIMK JTH-
Y4ETOM 0a30BOM | HAMUKY pPabOTOCHO-
MMOATOTOBKH COOHOCTH CTYJICHTA.
JlabopaTopHbIe Texnonorus mnpobnem- | Opranuzanus  ak- | PenmponykTuBHbIE,
paboTHI HOTO ¥ aKTHBHOTO O0Y- | TUBHOCTH CTYJICHTOB | TBOPYECKH  PEmpo-
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YEeHHUS, ICTIOBOM UTPHl | B YCJIOBUAX, OJM3- | TyKTUBHBIE METOIbI
KMX K OyAyleW | akTUBHOTO  oOyde-
npohecCHOHALHOW | HUSL.
JeSITEIIBHOCTH,

o0OecrieyeHne M-
HOCTHO JIEATEIHHOTO
XapakTepa YCBOCHHS
3HaHUHU, Tpuodperte-
HUS HaBBIKOB, yMe-

HUH.
CamocTtositensHas | TexHonoruu  koHieH- | Pazputue mno3HaBa- | UHauBHIya bHEIE,
paboTta TPUPOBAHHOTO, MO- | TEJIBHOM CaMOCTOS- | TPYIIIOBBIC
nynpHOTO, auddepeH- | TeNbHOCTH, obecte-
[IUPOBAHHOTO  O0yYe- | YeHHE THOKOCTH
HUS oOy4eHus, pa3BUTHE

HABBIKOB pabOTHI C
pa3JIMYHBIMUA HCTOY-
HUKaMu  UH(pOpMa-
MU, Pa3BUTHE YyMe-
HUU, TBOPUYECKUX
COCOOHOCTEH.

[Ipu yTeHUM JIEKIUH UCIONB3YETCS] TEXHOJIOTUS MPoOJIeMHOro 00ydeHus (mociie-
JI0BAaTEJIbHOE U 1IEJICHANPABIEHHOE BBIIBMKEHHUE Tepe]] CTYJECHTOM I103HAaBATEIbHBIX
3aja4, paspeluas KOTopble CTYJAEHTbl akTUBHO yCBamBaroT 3HaHusA). Kypc nmocrpoeH Ha
MPUHIIMIIAX CUCTEMHOT'O MOJIX0/1a K 0OTOOPY MPOrpaMMHOI0 MaTepHraia U ONpeleIeHHIO
MOCJIE0BATEIBLHOCTH €r0 U3YUeHHs CTYJEHTaMHM, YTO IpeycMaTpUBaEeT IyOOKoe n3y-
YEeHHE MPEJIMETOB 3a CUET OOBEAMHEHUS 3aHATHH B OJIOKH, T.€. pealn3yeTcsi TEXHOJIO-
r'vsi KOHIIEHTPUPOBaHHOTO 00yueHusi. Ha nabopaTOpHBIX 3aHATUAX AJIS CTYJIEHTOB CO-
CTaBJIICTCA WHANBUAYAIbHBIN rpaK BHIMOJIHEHHUS JabOpaTOpHBIX padoT, T.e. mpuUMe-
HSIETCS] TEXHOJIOTHS MOIYJIBHOTO O0yUCHHUSI.

JIns mpeacTaBieHus TEOPETUUECKOIO0 MaTepuaia UCIOIb3YIOTCS aKTUBHBIE METO-
16l 00ydeHus. JIeKIMU NpoBOJATCS B TPAAUIIMOHHOW U HeTpaaulMoHHou ¢opwme. Ilo-
JABJIAIOIIEE YUCIIO JICKIIMKN PEACTABISIOT COOOM JICKIIUUA — BU3YaJIU3aIlMU, C UCIIOJIB30-
BaHHEM MYJbTUMEIUIHHOTO MPOEKTOPa M KOMITbIOTepHOM mporpammbl Starboard. Yacte
JIEKITMOHHOTO MaTepHaja MPeICTABISICTCS B BUJE JICKIIMH-0ECeIbl, UTO MO3BOJISET KOH-
[IEHTPUPOBATh BHUMAHUE CTYJICHTOB Ha 0CO00 3HAYUMBIX (BaXKHBIX) MOMEHTAX y4eOHO-
ro MaTtepuaia.

Ha cemunapckux 3aHATHUSIX TEpe]] CTYACHTAMH BBIABUTAIOTCS MPOOJIEMHbBIC ITO3HA-
BaTeNbHBIC 3aJ]a4M, UCTIOIb3YETCS WHIUBUIYAIbHBIA TEMIT OOYYEHHS, YUUTHIBAIOIINN
JTUHAMUKY PabOTOCTIOCOOHOCTH CTYACHTA.

Ha nmaGopaTtopHbIX 3aHSATUSX OCYIIECTBISETCS OpTraHU3AIMs aKTHBHOCTH CTYJICH-
TOB B YCJOBHSAX, OJU3KUX K Oyaymied npodeccroHaabHON JeaTebHOCTH. B kauecTBe
AKTUBHBIX METOJOB OOYyYEHHs Ha 3aHATHSAX Ja0OpATOPHOTO MPaKTHUKyMa MPOBOSATCS
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OKCIICPUMCHTEI 110 ITOJTYUYCHHUIO IIPAKTUYCCKU BAXKHBIX MMApPpaMCTPOB 3JICKTPOXUMHNYCCKHUX
IMpoUEeCCOB.

CocraButens: Anbrimrynep [.H., n.x.H., MurpodanoB A.}O., k.¢.-M.H., JOLEHT,
JIOLIEHT Kad). OpraHudecko u PU3nYecKon XUMHH.
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