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1.ITepevyens MIaHMpPyeMbIX pe3y/JbTATOB 00y4eHHUs N0 JHCIHHUILINHE, COOTHECEHHBIX
¢ IVIAHNPYEMBbIMH Pe3yJIbTaTaMH 0CBOCHHS 00Pa30BaTEIbHOIl IPOrPAMMBI.

B pesynbrare ocBoeHUs 00pa3oBaTeIbHOM MPOrpaMMBbIOaKaaBpuaTao0yyaromuics
JTOJI’KEH OBJIAJIETh CIEAYIOIIMMU pe3yibTaTaMu 00y4YeHHUs 0 TUCIUILIHHE!

Ilepedens ruIaHUpyeMBbIX

Konpr PesynbTaTel ocBoenus OOII
. Pe3yNbTaTOB 00YUYEHUS 110
KOMIIETCHIIUU (conepxaHue KOMIIETEHIU)
JTUCIUTIINHE
I1K-9 CITOCOOHOCTBIO OTPEACIIATh 3HaTh:
HOMEHKJIATypy MapaMeTpOB MPOIYKIIHH OCHOBHBIE 3aKOHBI XHMHYECKOM
Y TEXHOJIOTMYECKHUX MPOIIECCOB €€ TEPMOJIUHAMHUKH, BIIUSIHUE
M3TOTOBJICHHUSI, TOAJIKAIUX KOHTPOJIIO | TapaMeTpoB COCTOSIHUS Ha
Y U3MEPEHHIO, YCTaHABIIUBATh TpedyeMyto KBTH(DUKAITIIO

ONTUMAaJIbHbIE HOPMbI TOYHOCTHU
NPOAYKUHH, U3MEPEHUIN U
JIOCTOBEPHOCTH KOHTPOJI,
pa3pabarbIBaTh JIOKATHHBIE
[TOBEPOYHBIE CXEMBI U BBIIIOJIHATH

MIPOBEPKY U OTIAJAKY CUCTEM M CPEICTB

aBTOMATH3AIMH TEXHOIOTMUECKUX
MIPOIIECCOB, KOHTPOJISI, TUATHOCTUKH,
WCIBITAHUH, YIIPABIECHUS TPOLIECCAMH,
JKN3HCHHBIM IHUKJIOM HpOIIyKIII/II/I u ce
Ka4yeCTBOM, a TAaK)Ke UX PEMOHT U
BBIOOp; OCBAaMBaTh CPEJCTBA
obecrieueHnst aBTOMaTH3aIuN U
yIpaBiaeHUS

IPOAYKIIMHA XMMHYECKOTO CHHTE3a;
OCHOBHBIC IMapaMETpPbl U TOHATUSA
ANMEKTPUYECKOM MIPOBOANMOCTH
pacTBOpPOB, THUIIBI JJICKTPOJAOB H
raJIbBAHUYECKUX IJIEMEHTOB;

OCHOBHBIC IIOJIOKCHHUA MCETOJa
(hU3UKO-XMMHYECKOTO aHaiM3a
H.C.Kypnakoga, nepeueHb
napaMeTpoB,  BIIUSIOIIUX Ha
COCTOsSAHUA ABYXKOMITIOHCHTHBIX
CUCTEM.

Ymernb:
UCTIONB30BaTh
TEPMOANHAMHUYICCKUX

XapaKTepUCTUKAX  BEIIECTB
pacdeTa TpeOyeMBbIX TTapaMeTpPOB;

BBIOMpATH cpeacTa
aBTOMaTHU3allun TEXHOJIOTHYCCKUX
IIPOLIECCOB;

WCTIOJH30BATh JTaHHBIC
INEKTPOXUMUYECKUX U3MEPEHHUN IS
OTIpeIeIIeHUS apaMeTpoB
yIpaBIeHUS XUMHUYECKHUMHU u
QJICKTPOXUMHUYCCKUMU PCAKIIUAMMU,

aHATM3UPOBATH JarpaMMBbl
IIJIAaBKOCTHU JABYXKOMITIOHCHTHBIX
CHCTEM.;

IIpaBHUJIBHO OKCILTYaTupPOBaTh
W3MEPUTENBHYI0 U PETYIUPYIOIIYIO
anmaparypy
Baapers:

HaBBIKaMU OTIpeIeIICHUS
TEPMOAMHAMHUYECKUX TMapamMeTpoB U
pacueToB  KOHCTAaHT  PAaBHOBECHS
XUMHYECKHX pEaKkIuidi U cocTaBa
PABHOBECHOW CMECH ISl TOJYYEHHS

JaHHBIC 0

JUTSL
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Konpr
KOMIIETEHIINHU

PesynbTaTel ocBoenus OOII
(conepxaHue KOMIIETEHIUI)

Ilepedens mIaHUPyEMBIX
pe3yabTaToOB 00y4EHUs 110
JUCLUIIIIMHE

MPOAYKIIUH TpeOyeMOro KauecTBa;

HaBBIKAMU  DJICKTPOXUMHUYCCKUX
pacueTos,;

HaBbIKaMU IIOCTPOCHUA KPHBBIX
OXJIX/ICHUS ¥ IPUMECHEHUS TIpaBUIIa
(a3 I'nbb6ca npu pazbope nuarpamm
TUIABKOCTH.

I1K-20

CIIOCOOHOCTBIO ITPOBOHUTH
9KCIIEPUMEHTHI 110 3aJJaHHBIM
METOAMKaM ¢ 00pabOTKOM M aHAJIU30M
WX PE3yJIbTaTOB, COCTABIIATH OTIMCAHUS
BBINIOJHEHHBIX MCCIIEIOBAHUN U
[IOJIrOTaBIUBATh JAaHHBIC JIS
pa3paboTKu HAyIHBIX 0030pOB U
myOTrKaui

3HaTh:

IepEeYCHb HEO0OXOAUMBIX
npuOOpoB U YCTPOWCTB  AJA
MPOBEICHHUS  OKCIIEPUMEHTa IO

XMMHYECKON TEepMOANHAMUKE,
ANEKTPOXUMHUH, (ha3oBbIM
PaBHOBECHSIM;

METOAMKH O00pabOTKM M aHaIM3a
IKCIIEPUMEHTA;

NpaBuiia COCTABJICHUS HAYYHBIX
0030pOB ¥ IMOJTOTOBKH MaTEpPHAIOB
JUTSL Ty OJTHKaIAiA

Ymers:

Hcnonb3oBath HE00XO0IuMbIe
npuOopbl M YCTpOMCTBA  AJs
IPOBEJEHUS  JKCIEpPUMEHTa IO

XUMUYECKON TEPMOJIMHAMUKE,
3JIEKTPOXUMHUH, (hazoBbIM
PaBHOBECHSIM;

oOpabaTbIBaTh M aHAJIW3UPOBATh
pe3yabTaThl IKCIIEPUMEHTA;

UCMOJb30BaTh METOA  (PU3HKO-
XUMHYECKOTO aHaju3a Mpu pazdope
JIarpaMM COCTOSIHUS;

COCTaBJISITh Hay4yHble 0030pbI U

TOTOBUTh MaTepHabl JUIs
nyOauKaui.
Biaanersn:

HaBBIKAMU WCTIOJIH30BAHUS
HEOO0XOAUMBIX npubopoB U
YCTPOMCTB JUTS MPOBEICHUSA
SKCHEpUMEHTa 10  XUMHUYECKOU
TEPMOJIMHAMHUKE, ANEKTPOXHMHH,

(ha30BBIM paBHOBECHUSIM
HaBbIKaMU paboOThl B  (PU3UKO-
XUMHAYECKOH J1abopaTopuu, OCBOUTH

IMPaKTUYICCKH Ba’XHBIC
OKCIICPUMCHTAJIbHBIC MCTOABI
HU3Yy4CHUA (I)I/ISI/IKO-XI/IMI/I'—ICCKI/IX
XapPaKTCPUCTHUK




Ilepedens mIaHUPyEMBIX

Konpr PesynbTaTel ocBoenus OOII
. pe3yabTaToOB 00y4EHUs 110
KOMIIETCHIIUU (conepxaHue KOMIIETEHIUI)
JUCLUILIMHE
HaBbIKaMU pacuera
TEPMOJIMHAMHYECKUX
XapaKTEPUCTHUK U KOHCTaHTbI

paBHOBECHS PEAKIIMH, TPOTEKAIOIICH
B TAJIbBAHUYECKOM JJICMEHTE;
HaBBIKAMU TMPUMEHEHHS TpaBUiIa
¢a3 'mbOca m mpaBwia peryara, a
TaKXKe MOCTPOCHHSI KPHUBBIX
OXJIAXJICHUS  JIBYXKOMIIOHEHTHBIX
CHCTEM.;
HABBIKAMH COCTABJICHUS HAYYHBIX
0030pOB ¥ TMOJATOTOBKH MAaTEpUATIOB
JUTSE Ty OTMKanuii




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

Jucuuniuaa otaocurcsa k 6a3oseiM guctuminaam (b1.B.JIB.04.01) u usyuaercs na 1
Kypce Bl u 2 cemecTpax.
B MeTomudeckoM TuiaHe MUCIUIUIMHA ONMUPAETCS HA 3HAHWE XUMUH, (PU3UKKA M MAaTEeMaTUKH B
00beMe mporpaMm 00s13aTEITLHOTO CPEIHETO (TIOJTHOT0) 00pa30BaHUS.

[ToydeHHble B TpolleCCe HM3YyYSHUS MUCHUIUIHHBI «Du3ndeckas XUMHUS» YMEHHS H
HaBBIKK 00€CIeuynBalOT (yHAAMEHT OOIIEXWMHUYECKOW ITOATOTOBKH OakajdaBpOBB 00JIaCTH
CUCTEMHOTO aHaIM3a W WHQOPMAIIMOHHBIX TEXHOJOTHMA, CO3JAIOT OCHOBY JUIS H3y4YCHUS
CHEIHATBHBIX JUCIUILIAH U JaTbHEUIICH MPAKTUICCKOHN e TEITbHOCTH.

3. O0beM TUCUHUILINHBI.

Bcero,
aKaJIeMUYECKHX
Bun yae6HO# paboThI Hacos
3aouyHas popma
oOyueHus

OO0masi Tpy10€eMKOCTb 1M CHUILITHHbBI 4/144

(3a4eTHBIX eAMHUII/ aKaJIEMUYECKIX YacOB)

KonrakTHasi padoTa ¢ nmpenojaBarejieM: 16
3aHATHUS JIEKIIUOHHOTO THIIA 8
3aHSTHUS CEMHUHAPCKOTO TUIIA, B T.4. 8

CEeMHHAPBbI, IPAKTHYECKHUE 3aHATHUS 4

nabopaTopHble paboThI 4

Kypcooe npoexktupoBanue (KP nmum KII) -

KCP -
JpyTUe BUJIbI KOHTAKTHOM paboThI

CamocrosiTesibHas padoTa 119

®opma texkymero koutpoJs (Kp, pedepar, PI'P, acce) Kp

®opma npomexytounoii arrecraumuu (KP, KII, 3auer, sx3amen) Ok3amen (9)




4. Copep:kaHue JUCHUNIUHBI.

4.1. Pa3zgennl AUCHUIINHBI 1 BUAbI 3aHATHIA.
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1. | XuMuueckoe paBHOBECHE 2 1 36 I1K-9
I1K-20
2. | PaBHOBecus B pacTBOpax 3JEKTPOJIUTOB. 2 1 2 40 I1K-9
DneKTpuyecKas NpOBOANMOCTh PACTBOPOB I1K-20
3. | PaBHOBecue Ha TpaHHUIIC PICKTPOI — 2 1 28 [1K-9
PacTBOP SJEKTPOJIUTA. DIEKTPOIBUKYIIIHE IK-20
CHWJIbI M TAJIbBAHUYECKHE DJIEMEHTHI
4, | ®a3oBbIc paBHOBECHS 2 1 2 15 I1K-9
I1K-20
4.2. 3aHATHSA JIEKIIUOHHOTO TUIA.
No
HaumeHnoBanue TeMbl O6bvemM, |MHHOBanmoHHas
pasnenaguciy
U KPaTKOE COJIep KaHUE 3aHATUS aKaJ.9achl dbopma
UTUTMHBI
1 XuMHUYeckoe PaBHOBECHE 2 Cnaiin-
KoHcTanTta paBHOBECHS XUMHUYECKONW pPEAKLHUU. [Ipe3eHTalus
XuMuyeckasi mepeMeHHas. BprumcneHue cocraBa
PaBHOBECHOW CMECH B TOMOI€HHOM pEaKUuu ¢
y4acTUEM ra3o00pa3HbIX BEILECTB.
DKCTEpUMEHTAIBHOE HCCIICJIOBAHUE XUMHUYIECKOTO
paBHOBecHs. MeToIbl U CpelCcTBa aBTOMAaTH3AIUU
MPOIIECCOB XUMUIECKUX TEXHOIOTHIA.
2 PaBHOBecCHS B pacTBOpax AJICKTPOIUTOB. 2
OnektponuTnueckas aucconuanus. CuIbHBIE H
ciabple AJIEKTPONUTHL. BOMOpOoAHBIA TOKAa3aTenb.
VYaenbHas ¥ MOJISIpHAsi TPOBOJAMMOCTH PacTBOPOB..
DKCIEePUMEHTATHHOE HCCIe0BaHUE
DIIEKTPOXMMHUYECKOTO paBHOBecHs. MeToabl W
cpencTBa aBTOMaTH3aIIH MPOIIECCOB
DIIEKTPOXUMUYECKUX TEXHOIOTHH.




No
pas3zenaauci
UIUTAHBL

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0newM,
aKaJ[.9achl

uaHoBannonnas
dbopma

3

PasHoBecue I'paHUIIE  AJICKTPOM-
DJIEKTPOJINTA. ONEKTPOABIIKYIIIHE
TAJIbBAHUYCCKHUEC DJICMCHTHI

BripakeHre  paBHOBECHOTO  IOTEHIMaNa s
AJIEKTPOJIOB pa3iuuHbIX TUNOB. Kiraccupukamus
rajlbBaHHISCKHX 9JIEMCHTOB. Onpenenenue
TEPMOJIUHAMUYECKUX apaMeTpoB peakuuu,
MPOTEKAIOIIE MPU 3aMBIKAHUU TaJIbBAHUYECKOIO
3JIEMEHTA.

Ha pPacTBOp

CHJIBI n

2

Pa30BbIE pABHOBECHS

®da30Bble  pAaBHOBECHS B
cucremax. YpaBHenue Kianeipona-Knaysuyca.
JIByXKOMIIOHEHTHBIE CUCTEMBI. PaBHoBecue
KpUCTAJUTBI — OKHJAKUH  pacTBOp  (paciuiaB).
Juarpammsl COCTOSTHUS (TIaBKOCTH)
JBYXKOMITOHCHTHBIX CHCTEM. DJKCIIEPUMEHTAIHLHOEC
uccienoBanue (ha3oBbIX paBHOBecHU. MeToabl U

cpeacTBa aBTOMATU3AHUUIIPOUCCCOB XHWMHUUYCCKHUX
TEeXHOTOTUN

OAHOKOMIIOHCHTHBIX

Craiin-
Ipe3eHTalus

4.3. 3aHATHS CEMHMHAPCKOI0 THIIA.

4.3.1. CemuHapbl, NpaKTHYeCKHe 3aHATHSA.

No
paszenaanciy
WTUIUHBI

HanmenoBanue TeMbl
Y KpaTKOe COAEpKaHUE 3aHATHUS

O0BeM,
aKaJ.4achl

Mu"oBanunonHas
dopma

1

XHUMHUYECKOE PAaBHOBECHE.

Pacuer cocraBa paBHOBECHOW CMECH B TOMOIE€HHOU
peakIuu C ydacTHeM Ta3000pa3HBIX BEIIECTB.
Jowmamnnee 3ananue. KontponbHas paboTa.

1

[ pynnosas
JUCKYCCUs

2,3

OIEKTPOXUMHUSL.

Pacuer  BOmOpoaHOrO nu TUAPOKCHIIBHOTO
nokazarens. OmnpeneincHue KOHCTaHTBl M CTEIEHU
JUCCOLMAIIMU CJIa00ro 3JEKTPOJIUTA IO JIaHHBIM
IIEKTPUYECKUX U3MEpEHUI. Brruncnenue
3JIEKTPOIHBIX MTOTEHIMAJIOB u OJ1C
raJIbBAHUUYECKUX JIEMEHTOB. JloMalllHee 3ajaHueE.

Craiin-
IPE3CHTAIHS.




No

HaumenoBanue TemMbl O0peMm, |MuHoBanuoHHast
paszaeaanciy
Y KpaTKoe CoAep KaHue 3aHATHUS aKaJ.4Jachl dbopma
HIUINHBI
3 JluarpaMMbl IJIABKOCTH JIBYXKOMIIOHEHTHBIX 1 Craiin-
CHCTEM. Mpe3eHTalHsI-
AHanu3 nuarpamm IUIaBKOCTH ABYXKOMITOHEHTHBIX
cucteMm. [locTpoeHne KpUBBIX OXJIKICHUS.
[Ipumenenue npasuia peryara./JJomansee 3agaHue.
4.3.2. JlabopaTOpHbIe 3aHSITHS.
Ne
HanmenoBanme TeMbl OO0nem,
pazzaena [Ipumeuanue
U KpaTKOe COJepKaHUE 3aHATUS aKaJ. Jachl
TUCIUILINHEI
2 Nuctpykrax oo Th. DnekTponpoBoIHOCTD 2
DNEeKTPONPOBOIHOCTh PACTBOPOB, SYCHKH IS
HU3MEpEHUst 3JIEKTPONPOBOTHOCTH.
ABTOMAaTHYECKOE TUTPOBAHUE CUJIBHOM KHUCIIOTBI
CHJIBHOM IEI0YBIO.
4 CruiaBbl 2
[TocTpoeHne nuarpammpl IUIABKOCTH IO KPUBBIM
OXJIAKJICHUSI ~ CIUIABOB  PA3JIMYHBIX  COCTAaBOB.
ABTOMAaTHYECKOECTIONYyUYEPUE KPUBBIX OXJIAKICHUS
4.4.CamocrosiTesqibHasi padoTa o0y4yaromuxcs.
No
P — [Tepeuens BOIpOCOB 1J1st O0neM, ®dopma
p CaMOCTOSATENIbHOTO U3yYEHUS aKaJ.4ackl KOHTPOJIA
HUIUIUHBI
1 Koncranta paBHOBECHSI XHUMHUYECKOM pEaKIUU. 12 VYcrHbIi onpoc
BnusHue temmeparypbl, MJaBleHUS U J00aBKH
WHEPTHBIX Ta30B Ha XUMUYECKOE PaBHOBECHE.
1 PaBHOBECHE B TE€TEPOTCHHBIX XUMHYECKUX 12 YCTHBIN ompoc

pCaKknugXx. Koncranra paBHOBECUA T'CTCPOT €HHOU
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Ne

B IIepeuenb BOIIPOCOB ISt O0bewM, ®opma
p CaMOCTOATEJIBHOTO U3yUECHUS aKaJ.4achl KOHTPOJIA
WUILIUHBI
1 Brrunciienne cocraBa paBHOBECHOW CMECH, CTEIIEHU 12 YcTHBIR Ompoc

IIpEBpallCHHsA, BbIXOJId IIPOAYKTOB XHUMHYCCKOM
pCaKknuu. Cucremsl aBTOMaTU3alluid XUMHYCCKHX
IINOTTECCOR

2 DnekTposuThudeckass auccounanusa. CuilbHbIE U 12 YCTHBIH ompoc
ciabbie AJIEKTpONUTH. PaBHOBecuss B pacTBOpax
cnaObIX DSJICKTPOJMTOB. BhIuncieHue cTeneHu wu

KOHCTaHTBI JUCCOLUALIHH. Cucremsl
aBTOMATHU3AINU DJIEKTOXUMUYECKUX MTPOLIECCOB.

2 VY aenpHas u MoJIsIpHast JJIIEKTPUYECKUE 12 ITucpMeHHbII
MIPOBOJUMOCTH pacTBOpoB. MX 3aBHCHUMOCTH OT onpoc

KOHIICHTpAIlUX PacTBOpa.

2 OnexTpoiauTHyecKas auccouuanus Boasl. MonHOE 16 YcTHBIM onpoc
npousBeeHne Boabl. Bogoponnslil nokazarens pH
— XapakTEepUCTHKAa XUMHUYECKOW arpecCUBHOCTH
CpelblL.

2 BripaxkeHue  paBHOBECHOrO  MOTEHIMANA A 12 VCTHBIH orpoc
AJIEKTPOJIOB pa3nuyHbIx THUMNOB. Kiaccudukamms
raJlbBAaHM4YECKHUX 3JIEMEHTOB.

2 Onpenenenve TEPMOAMHAMUYECKUX IapaMETPOB 16 [TuceMeHHBIN
peakuuy,  OpOTEKalomeil  Mmpu  3aMbIKaHHU ompoc
rajJbBaHHMYECKOTO HIIEMEHTA.

3 JIByXKOMIIOHEHTHBIE CHCTEMBI. PaBHOBecue 15 VYcrHbIi onpoc
KpUCTAIIBl - KUAKUM  pacTBop  (pacmias).
JluarpaMMbl ~ TUTaBKOCTH ~ JBYXKOMIIOHEHTHBIX
cucteM. [IpaBuio peruara (mpaBuiio OTPE3KOB).

5. Hepeqeﬂb y‘leﬁHO-MeTOIll/I‘{eCKOFO o0ecrieueHus AJsI CAMOCTOSITEIbHOM paﬁoTbl
oﬁyqamu{nxcﬂ o AU CHMUIIJIMHE.

Metoanyeckue ykazaHus A 00y4yaromuxcs 0 OpraHU3alli caMOCTOSTEIbHON paboThI
MO0 JUCUUIUIMHE, BKJIIOYas TEPEUYCHb TEM CaMOCTOSITEIIbHOW pPaboThl, (OPMBI TEKYIIETO
KOHTPOJIS 10 JUCHMIUIMHE U TpeOOBaHMA K HUX BBINOJHEHHIO pa3MeEIleHbl B 3JIEKTPOHHOMN
nH(pOpPMallMOHHO-00pa30BaTEIbHON cpene CIIoI' TU(TY) Ha caiite
Menua:http://media.technolog.edu.ru

6.D0oH OLIEHOYHBIX CPEICTB AJIs IPOBEICHUs IIPOMEKYTOYHOM aTTeCTaluu

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOUIMMCS MEPOIPHUATUH  TEKYLIEro KOHTPOJIS
MO3BOJISIET MPEBBICUTH (JOCTUTHYTH) MOPOTOBBIA YPOBEHb («YAOBIETBOPUTEIBHO») OCBOCHUS
IIPEAYCMOTPEHHBIX JIEMEHTOB KOMIIETCHIUH.
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http://media.technolog.edu.ru/

Pe3ynbTrarhl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUIsI BCEX JJIEMEHTOB
KOMIIETEHIIMI MPEBBIIIEH (JOCTUTHYT) OPOTOBBIA YPOBEHb OCBOCHHSI KOMIETEHIIMM Ha JaHHOM
JTarne.

[IpomexyTouHas aTTecTalus 1o IUCHUIUIMHE TPOBOAUTCA B (hOpME SK3aMeHa.

K cpnaue sk3aMeHa JOMYCKAIOTCSl CTYACHTHI, BBINOJHUBIINE BCe (DOPMBI TEKYIIETO
KOHTPOJISL.

DK3aMeH IpelycMaTpuBaeT BBIOOPOUYHYIO IIPOBEPKY OCBOEHHS MPEIYyCMOTPEHHBIX
3JIEMEHTOB KOMIETEHIIMN U KOMIUIEKTYETCSI BOIIPOCAMU I IPOBEPKU 3HAHUN U YMEHUH.

IIpu cpaue sk3ameHa, CTYIEHT IOJydaeT JBa BOIIPOCAa M3 IE€PEYHS BOIPOCOB, BpeMs
MOJFOTOBKU CTYJE€HTa K YCTHOMY OTBETY - He MeHee 40 MuH.

[Ipumep BapraHTa BOIPOCOB HA HK3aMEHE:

BapuanTt Ne 1

1. TepmoamHamMHuecKHUE U NPAKTUUECKHUE KOHCTAHThI paBHOBECHS. CBSA3b MEKIY
HHUMU.
2. BrBop, ananus u uHTErpUpoBaHue ypaBHenus Knaysnyca-Knaneiipona.

7. IlepeyeHb OCHOBHOW W /JONMOJHMTEJIbHOW y4eOHOW JHMTepPaTypbl, HEOOXOAUMON
JJIs1 OCBOCHMS 1M CHUILTTHHBI

a) OCHOBHAasl JIUTepaTypa:
1. TI'munka, H. JI. O6mas xumus: yuedHoe nocobue ans By3oB / H. JI. I'munka.— 16-e u3z.,
uctp. u non. — M. : U3n-Bo FOpaiit, 2010. - 896 c.
2. Tanxun, B.}O. O0mas xumus. XXI| Bek: 2-ypoBHeBoe yueOHoe nocobue / B.}O. I'ankun,
10.B. I'ankun. — CII6.: Xumusaar, 2011. — 327c.
0) 10MOJIHUTEJILHAS JIUTepaTypa:
1. Koposun, H.B. O0wmast xumusi: y4eOHUK [UISl TEXHUYECKHX HAMpaBICHUI U criell. By30B/
H.B. KopoBuH. — M.: Beicias mkona, 2007. - 557 c.
B) BCIIOMOTraTeJbLHAS JIUTepaTypa:
1. ®ponos, B.B. Xumusi: yuebnoe mocodue/ B.B. ®ponos - M.: Beicmas mkoa, 1986, -543
c.
2. OcHoBbl oOmel xumum: ydeOHoe mocodbme / FO.II. Axynoa, E.H. CmupHoBa, A.A.
Wnbun, B.H. Hapaes. — CI16. — CII6I'TU (TVY), 2015 - 61 c.
3. T'munka, H. JI. 3agaun u ynpakHeHHs 10 0o0mIel XUMUU: y4eOHOe ITOCOOHe Uil HEXUM.
crneu. By3oB / H. JI. 'nunka. - M. : UnTerpan-IIpecc, 2006. - 265 c.
4. llpaktuueckue paboThl 1Mo pumueckord Xxumuu: ydyebHoe mocodue ais By3os / 0. II.
Axynosa [u ap.], nox pexn. K. I1. Mumenko, A. A. PaBaens, A. M. [lonomapeBoii. - 5-e u3f.,
nepepad. - CII6. : Ilpodeccus, 2002. - 384 c.
5. Kparkuii cnpaBoyHuk ¢usuko-xumudeckux BenuuuH / [lox pen. A.A. PaBmens, A.M.
[TonomapeBoii. - 11-e usn., ucnp. u gom. — M. : Az-book, 2009. — 240 c.

8. Ilepeuenr  pecypcoB  HH(POPMANUOHHO-TETEKOMMYHUKANMOHHOW  CeTH
«MHTEepHEeT», HEOOXOAMMBIX /ISl OCBOCHHUS TUCHHUIINHBI.

y4ebHbIN nnaH, Pna " y4yebHo-meToaAnYecKue
maTepuansbi:http://media.technolog.edu.ru

9N1eKTPOHHO-b6MbANOTEYHbIE CUCTEMDbI:
«37eKTpOHHBIH YnTaNBHBIH 321 — bubmuoTex» https://technolog.bibliotech.rul/.

9. MeToanyecKue YKazaHus 1J1s1 oﬁyqammnxcsx 110 OCBOCHHIO TUCHUIIJIMHbBI.
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Bce Buapl 3aHATHH 10 AUCHUIUIMHE «XUMHS» IPOBOIATCA B COOTBETCTBHM C
TpeboBanusmu ciexyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnsix 3anstuii. JlJabopaTopHbie 3aHATHSI.
OO6uue TpeGoBaHUSA K OPraHU3alMK U IIPOBEICHUIO.

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yuebnbix 3anstuil. Jlekuwms. OOmue
TpeOOBaHUS;

CTO CIIoI'TH 018-2014. KC VYK/B. Bunbel yueOHbix 3ansatuil. CeMuHapbsl U
npakTudeckue 3aHaTus. Oouire TpedoBaHUs K OpraHu3alyy 1 IPOBEACHHUIO.

CTII CIIGI'TH 048-2009. KC VKB/A. Bunel yuebHbIX 3aHsaTuil. CamocTosTenbHas
I1aHupyemas pabora ctyaeHToB. O0mmue TpeboBaHus K OpraHU3aluy U IPOBEACHHUIO.

CTII CITIGI'TU 016-2014. KC YKB/I. ITopsiiok mpoBeieHUs 3a4€TOB U IK3aMEHOB.

[InanupoBaHue BpeMEHHU, HEOOXOJMMOIO Ha W3y4Y€HHUE JaHHOW AMCLUIUIMHBI, JIydllle
BCEr0 OCYILIECTBIISITH HAa BECH CEMECTP, IPELycMaTpuBas IPU 3TOM PETYJISpPHOE MOBTOPEHHUE
IIPOMJCHHOIO MaTepraa.

OCHOBHBIMU YCIIOBUSIMHU IPaBUJIbHOM OpraHu3aluy yd4eOHOro Impoiiecca Juisl CTYAE€HTOB
ABJIAETCS:

IJIAHOBOCTh B OpPraHu3aluy yueOHOU padoThl;

CEpbE3HOE OTHOIIECHNE K U3YUYECHUIO MaTepHalla;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHS CTyHEHT NOJDKEH NPUXOAWUTh, MMes Oarak 3HaHMH M BOIPOCOB IO YXKe
U3Y4YEHHOMY MaTepuaiy.

10. IMepeyenb MHPOPMATMOHHBIX TEXHOJIOTHii, HCIOJIb3yeMbIX IIPH OCYLIECTBJIEHHH
00pa30BaTeJILHOIO MPOIEcca Mo TUCIHIIJIHHE.

10.1. UndopManoHHbIe TEXHOJIOTHH.

B yueOHOM mpomecce MO JaHHOW JUCIHMIUIMHE MPEIyCMOTPEHO WCIIOIb30BAHHE
WH(POPMAIMOHHBIX TEXHOJIOTHH:

YTEHUE JICKIUH C UCTIONb30BaHUEM CIIal/I-Ipe3eHTALNH;

Bugeomarepraniel - OpenCourseWareMaccaqyceTcKoro TEXHOJOTHYEeCKOrO HMHCTUTYTA
(MIT);

B3aMMOJICHCTBHE C 00YJAIOIIUMHUCS TOCPEICTBOM DIIEKTPOHHOM ITOYTHI.

10.2. lIporpaMmMHoeobGecneyeHue.
MicrosoftOffice (PowerPoint);
Internet Browser (Internet Explorer, Google Chrome nnnMozilla Firefox)

10.3. UndopManuoHHbIe CIPABOYHBbIE CHCTEMBbI.
WurtepakTuBHas 0a3a JaHHBIX KHHUT U )KypHaJIoB SpringerLink

11. MarepuajbHo-TexHHYecKasi 0a3a, HeoOXoauMasi sl  OCYLIEeCTBJIEHUS
o0pa3oBaTe/ILHOrONpoLecca Mo JMCHUILTHHE.

Jns BeneHUWs JEKUMOHHBIX 3aHATUN MCMOJNB3YEeTCS ayJUTOpUs OTAeNla TEXHHUYECKHX
cpeacTB oOyueHust, 000pyJOBaHHAs SKPAHOM, MYJIbTUMEAUNHBIM IIPOEKTOPOM U HOYTOYKOM.

Jlis npoBeleHHsS TNPAKTUYECKUX 3aHATUH U CaMOCTOSATENbHOW paboOThl CTYAEHTOB
IpeaycMaTpUBaeTCsl UCIOIb30BaHUE KOMITBIOTEPHOW TEXHMKH Kadeapbl pU3MUECKOW XUMHUH C
BO3MO>KHOCTBIO UCIIOJIb30BaHUS AJIEKTPOHHOM OubnuoTekn kadenpsl u MHTepHeTa.

Jns  mpoBeneHHuss — 1a0OpPaTOPHBIX — 3aHATUH  MCIOJB3YIOTCACHEIIMATN3UPOBAHHbIE
naboparopun Kadeapsl (QU3NYECKOW XUMHH, OO0OpYIOBaHHBIEYCTAHOBKAMHM M IpUOOpamH,
HEOOXOJMMBIMU ISl BBINOJIHEHHSI JJIS  BBIMOJHEHUS J1a0OpaTOpPHOTO MpPaKTUKyMma I10
JTUCIUIINHE.
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12. Oco0eHHOCTH OCBOCHHSI [JHCHUILIMHLBI HHBAJIWIAAMH ¥ JHIAMH C
OrpaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI.

I[HSI HHBAJIMAOB W JiML C OI'PaHUYCHHBIMU BO3MOKXHOCTAMU yT-I€6HBIC mponecc
OCYIECTBIACTCA B COOTBCTCTBHU C ITonoxxenuem 00 OpraHu3anmuunu yqe6Horo mponecca ajd

oOydeHHsT  WHBAIWJAOB W  JIMIl C  OTPAHMYEHHBIMH  BO3MOXHOCTSIMH  37IOPOBBS
CIIOI'TU(TY),yTBepxaeHHbIM pekTopom 28.08.2014r.
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[Ipunoxenue Ne 1
K paboyeil mporpamme JUCIUITIHHEL

DoHJ OLIEHOYHBIX Cpeacrs

AJIsl IPOBe/IeHUs MPOMEKYTOYHOI aTTecTaluu 1o

JUCHHUILIMHE «XHMHUSD)

1. IlepeyeHb KOMIETEHI U ¥ 3TANIOB UX (POPMHUPOBAHUS.

Komnerenuuu

Nupexc

DopMyTHPOBKA

Iran
¢dopmupoBanus

[1K-9

CIIOCOOHOCTBIO ~ ONpPENCHATb  HOMEHKIATYpy
[IapaMeTpPOB TNPOAYKLHUHM M TEXHOJOTMYECKHX IIPOLIECCOB €€
WU3TOTOBJICHUS, IOMJIEKAIIMX KOHTPOID M HU3MEPEHHIO,
YCTaHABIMBAaTh ONTUMAJIbHBIE HOPMBI TOYHOCTH IPOAYKLUH,
U3MEpPEHUl U JIOCTOBEPHOCTU KOHTPOJIs, pa3pabarhiBaTh
JIOKQJIBHBIE IIOBEPOYHBIE CXEMBl U BBIIOJHATH IPOBEPKY U
OTJIAJIKYy CHUCTEM M CPEICTB aBTOMATHU3alUU TEXHOJOTMYECKHUX
IIPOLIECCOB, KOHTPOJISA, TUArHOCTUKHU, UCIBITAHUMN, YIPaBICHUS
IIpOLIECCAMH, KU3HEHHBIM LIMKJIOM IPOLYKIUU U €€ Ka4eCTBOM,
a TaKk)Ke UX PEMOHT U BBIOOD; OCBaMBAaTh CPEACTBA 00ECIIEUCHUS
ABTOMATHU3ALMU U YIIPaBJICHUS

MIPOMEXKYTOUYHBIN

I1K-20

CIOCOOHOCTBIO MPOBOAUTH IKCIIEPUMEHTHI 11O
3aJlaHHBIM METOJIMKaM ¢ 00pabOTKOM U aHAIM30M UX
pe3yJbTaTOB, COCTABIIATH ONKUCAHUSI BBITOJIHEHHBIX
MCCIICIOBAaHHH U TIOATOTABIMBATH JaHHBIC IS pa3pabOTKH
Hay4YHbIX 0030pOB U MyOIHMKaLUi

IIPOMEXKYTOUYHBIN

2. Tloka3areau u KPUTECPHUU OLCHUBAHUA

(popMHUpoOBaHUs, IKAJIA OLIEHUBAHMSI.

KOMIIETEHIIMH Ha PA3JHYHBIX 3Tanax ux

ITokazarenu OLEHKH .
[Inanupyemsle Kpurepuit
Pe3yJIbTaTOB OCBOCHHUS Komnerennuu
pe3ynbTaThl OLIEHUBAHUS
JUCLIUILINHEI
OcBoenue paznena Ne 1 | 3HaeT OCHOBHBIE [IpaBuiibHBIE OTBETHI T1K-9
3aKOHBI XUMUYECKOM Ha Bompockl Ned, 19, [1K-20
TEPMOMHAMHKH. 25, 34-35, 38 «k
VYMeeT UCII0Ib30BaTh HK3aMEHYy
METOJIBI
TEPMOAMHAMUKH TIPU
aHaAJIN3€ XUMUYECKOTO
paBHOBECHSI.
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[TokazaTenu oueHKH .
[Inanupyemsle Kpurepuii
pPe3yJIbTaTOB OCBOCHHUS — OLEHHBAHIS Kommerenmun
JUCIUILTNHBI

OcBoenue paznena Ne2 | 3Haer ocHOBHbIE | [IpaBUIbHBIE OTBETHI I1K-9
MTOHSITHS Ha Bompockl Nel, 3, [1K-20
3IEKTPOXUMHUH. 7-8, 12, 14, 16, 18,
VYMmeer wucnons3oBars | 20, 22, 24, 27, 29,
IIOJIOKEHUS teopuu | 31, 33, 36-37, 39 x
ANEKTPONPOBOJAHOCTH U | SK3aMEHY
raJIbBAHUYECKUX
3JIEMEHTOB TUISt
ANMEKTPOXUMHUYECKUX
pacueros.

OcBoenue paznena Ne 3 | 3naer ocHOBHbIE | [IpaBHIIbHBIE OTBETHI I1K-9
MTOJIOKCHUS MeToza | Ha BOHpockl Ne2, 5- [1K-20
(hU3UKO-XMMHYECKOTO 6, 9-11, 13, 15, 17,
aHann3a 21, 23, 26, 28, 30, 32
H.C.Kypnakosa, K 9K3aMEHY
JTUarpaMMbl  COCTOSTHUS
JIBYXKOMITOHEHTHBIX
CHUCTEM.
YmMmeer IIPUMEHSATH
METOJ ¢duzuKo-
XUMHUYECKOTO aHamu3a
npu pazdope auarpamm
COCTOSIHMSI.

[kana ouenuBanus coorBercTByeT CTO CIIOI TU(TVY):
10 JUCIMILIMHE MPOMEKYTOUYHAs aTTECTAIlMs MPOBOIUTCS B (OpMe SK3aMeHa, IKajia
OIICHMBaHMS — OaJUIbHAS.

2. TunoBbIe KOHTPOJIbHBIE 3aJaHNS JIsl IPOBeeHUs POMEKYTOUHOM aTTecTAlUM.
a) Bomnpocel 11 OLEHKH 3HAaHMil, YMEHUIl U HaBBLIKOB, C(OPMHPOBAHHBIX Y
cryaenTa no komnerenunu OIK-1:

1.

2.

Omnpenenenne AG, AS. AH 1 KOHCTaHTBI paBHOBECHSI pEaKINH, MPOTEKAIOIICH B
raJIbBAHUYECKOM DJIEMEHTE.

JlnarpaMmbl pacTBOPUMOCTH (TJIABKOCTH) JIBYXKOMITOHEHTHBIX CHCTEM C MOJHOU
pPacTBOPUMOCTBIO B JKMJIKOM U IOJIHOM pacTBOPUMOCTBIO B TBEPIOM COCTOSIHHSX
(c mpocTOi 3BTEKTUKOM).

BripaskeHne paBHOBECHOI'O NOTEHLHUANA JJI1 OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
J1EKTPOAOB. IIpuMepsI 311eKTPOAOB.

PaBHOBecue B TreTEpOTreHHBIX XMMMUYECKHX peakuusx. KoHcTaHTa paBHOBecHs
reTEPOreHHOM peaKIuu.

Jlnarpamma coCTOSTHHSI OZJHOKOMIIOHEHTHON cUcTeMBbI (Bojbl). Pa3bop nuarpammbl
c mpuMeHeHueM npasuia (a3 'ndoca.

VYcioBre TepMOIMHAMUYECKOTO PaBHOBECHS MEXKY (hazaMH.
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7.

8.

9.

10

11

12

Krnaccudukanus raibBaHHUECKUX JIEMEHTOB (XUMUYECKHE U KOHIICHTPAIIMOHHBIC
AJIEMEHTBI, SJIEMEHTHI C TIEPEHOCOM U 0e3 ImepeHoca).
DnexTpuueckas MPOBOJUMOCTb PAaCTBOPOB. Y AeibHasA, MOJSPHAs IPOBOJUMOCTb.
CBs13b 2JIEKTPUYECKON MTPOBOAUMOCTH C MOABM>KHOCTSIMU HOHOB.
JlnarpamMmma COCTOSIHUSI OJHOKOMIIOHEHTHOH cucTteMbl. Pa30op amarpammsl ¢
npuMeHeHueM npasuia a3z ['nboca.

. UneanpHass pacTBOPUMOCTb TBEPABIX BEUIECTB B JKUAKOCTH (ypaBHEHHE
[penepa). Tepmudeckuii aHaau3, KPUBBIC OXJIAKICHHUS.

. lnarpaMMbl  TUIABKOCTHM  JBYXKOMIIOHEHTHBIX CHUCTEM C  yCTOWYUBBIMU
XUMHUYECKUMHU COCIMHEHUSMU, IIABSIIUMUCS KOHTPYIHTHO.

. Bepaxkenue U1 paBHOBECHOI'O CKadyka I[OTEHIMaJa Ha TPaHULE MeTall —
pacTBop 3JeKkTpoauTa. Bogopoanas mkana 3J1eKTpOIHbIX TOTEHIUAIOB.

0) Bompochl 115l OLEHKH 3HAHMH, YMEHUIl M HABBIKOB, C(POPMHUPOBAHHBIX Y

CTYy/JeHTa 0

13

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24,

25.
26.

rkomuerenuuu OITK-2:

. JlmarpaMMbl  MJIABKOCTH  JIBYXKOMIIOHCHTHBIX CHCTEM C  XHUMHUYCCKUMU
COCIMHEHUSIMHU, MIABAIIMMUICS HHKOHTPYIHTO.

DneKkTpruyecKasi MPOBOJAUMOCTb PACTBOPOB CHIIBHBIX JICKTPOJMTOB. 3aBUCUMOCTh
OT KOHIICHTPAIIUH.

JuarpamMMbl  pacTBOPUMOCTH  (TUTABKOCTH) JIBYXKOMITOHEHTHBIX CHCTEM C
OTPaHUYCHHOUW PaCTBOPUMOCTHIO B TBEPJIOM COCTOSHUH.

Hcnonbs3oBanne CTaHAAPTHBIX TMOTEHLUAIOB JUIsl OMPESICHUS HaIpaBiICHUs
XUMHUYECKHUX U DJICKTPOXUMUUYCCKUX PEAKITUN.

[IpaBuno ¢a3 ['m66ca. IlonsTre “daza”, ‘“cocraBisromiee BEmECTBO , “dHCIIO
KOMITOHEHTOB”, “‘TEpMOJMHAMUYECKAsI CTETICHb CBOOOIBI .

DneKkTpruyeckasi MpOBOJUMOCTh PACTBOPOB. Y A€NIbHAS, MOJISIPHAsE MPOBOIUMOCTb.
CBs13b DIIEKTPUYECKON MTPOBOAUMOCTH C MOABMKHOCTSIMH HOHOB.
TepMmoauHaMuuecKkre W TPAKTHYECKHE KOHCTaHTHI paBHOBeCHs. CBSA3b MEXKIY
HHMU.

BripakeHue paBHOBECHOTO MOTEHIIMANA JJIi OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
31eKTpo10B. [IpuMepsl 31eKTpo10B.

JluarpaMMbl pacTBOPUMOCTH (TIJIABKOCTH) JBYXKOMIOHEHTHBIX CHCTEM C TTOJTHOU
PacTBOPUMOCTBIO BXXHUJIKOM U TIOJTHOW HEPACTBOPUMOCTHIO B TBEPJIOM COCTOSIHHSIX
(c mpocTOi 3BTEKTUKOM).

3aBUCHUMOCTh DJEKTPUYECKON TMPOBOJMMOCTH OT KOHIEHTpAIMU: TMpeenbHas
MOJISIpHAS TIPOBOJUMOCTb.

BriBoa, ananu3 u unTerpupoBanue ypasHeHus Knaysuyca-Knaneiipona.
3aBUCHMOCTh  DJIEKTPUYECKONW TMPOBOAMMOCTH OT TEMIEPATyphl, MPUPOIBI
ANEKTPOJIUTA U PACTBOPUTEIS.

TepMmoauHaMUUYeCKHE U MPAKTHIECKUE KOHCTAHTHI PABHOBECHS.

JlmarpaMmbl  pacTBOPUMOCTH  (TUTABKOCTH) JIBYXKOMIIOHEHTHBIX CHCTEM C
HEOTPaHUYEHHON PaCTBOPUMOCTHIO B TBEPJIOM COCTOSIHUM.

B) Bompocbl 11 OleHKH 3HAHMH, YMEHHMii M HaBBIKOB, C(OpPMHMPOBAHHBIX Y

CTYJAEHTA MO0

27

28

29

komuerennuu [K-3:

. Knmaccudukarnius raibBaHUYECKUX 3JIEMEHTOB (XUMHUYECKHE U KOHIICHTPAIIMOHHBIC
AJIEMEHTHI C TIEPEHOCOM U 0e3 mepeHoca).

.Monstust  “daza”, “cocraBisroniee BEMIECTBO, “UUCIO  KOMIIOHEHTOB”,
“TepMoanHaMHUUecKas creneHb cBoOo b . [IpaBuiio a3 ['nboca.

. NorHoOOMeHHBIe 1eKTpoabl. CTEKISTHHBIN AJIEKTPO/I.
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30. BriBog, ananu3 u uHTErpupoBanue ypaBHeHus Knaysuyca - Knaneiipona.

31. BeipakeHre paBHOBECHOTO TOTEHITHANA ISl AJIEKTPOJOB 2-r0 pona. IIpumepst
AJIEKTPO/IOB.

32. JluarpaMMbl  TUIABKOCTH  JIBYXKOMIIOHEHTHBIX CHUCTEM C  XUMHYECKHUMH
COCIMHEHUSIMU, TUIABSIIIUMUCS KOHTPYIHTHO.

33. 3aBUCHMOCTD AJIEKTPUYECKOM MPOBOJUMOCTH OT KOHIIGHTpAIMH: MpeaeabHas
MOJISIpHAs! IPOBOJUMOCTb.

34. BeluuciieHne cocTaBa paBHOBECHOW CMECH, CTENEHU MpPEeBpalleHMs], BbIXOJa
MPOAYKTOB XMMHYECKON PEAKIIUU.

35. TepmoguHamMuueckie M MPAKTUUYECKHE KOHCTAHTHI PABHOBECHUS XHUMUYECKUX
peaKuuid.

36. 3aBUCUMOCTD  JJIEKTPUYECKOM TMPOBOJUMOCTU  CJIAOBIX  DJIEKTPOJIUTOB  OT
KOHIICHTpAIIUH.

37. MexaHu3M BO3HUKHOBEHHUS CKauka IMOTEHIMAJa U JBOMHOIO 3JIEKTPUYECKOIO
CJIOSl Ha TPaHMUILIE pa3zelia METaJl — PacTBOP JIEKTPOJIUTA.

38. Bnusinue Temmneparypsbl, JaBiIeHHUS U 00aBKHM HHEPTHBIX Ta30B HA XUMUYECKOE
paBHOBECHE.

39. BeipaxkeHre paBHOBECHOTO MOTEHIMANa A 3eKTpoaoB I-ro poma. IIpumepsr
AJEKTPO/IOB.

K OK3aMCHY JOIIYCKAaroTCd CTYACHTBI, BBIIOJHHUBIIUC BCC (bOPMI)I TCKYLICTO
KOHTpOJ’IH.HpI/I caavuec 5K3aMCHa, CTYACHT IIOJYYaCcT ABa BOIPOCa U3 IICPCUH, MPUBCACHHOIO
BBIIIIC.

BpeMH MOATOTOBKHU CTYACHTA K YCTHOMY OTBETY Ha BOIIPOCHI - HE MeHee4(0 MuH.

4. MeTtoanyeckue MaTepHAJbl JIsl OmMpeejeHUs] NMPOUEAYP OIeHUBAHUSI 3HAHMIA,
yMeHHi, HaBBIKOB H (WJH) ONBITA [eSITeIbHOCTH, XAPAKTEPU3YIOIIHX JTAMNbI
(opMupoBaHua KOMIETEHIHH.

[IpoMexyTouHass arTecTalisi TO JUCIUIUIMHE TPOBOJAHWTCS B COOTBETCTBHH C
tpeboBanusimu CTII

CTO CITIoI'TU(TVY) 016-2014. KC YKB/I. ITopsimok nmpoBeIeHUs 3a4€TOB U YK3aMCHOB.
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