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N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

ATTECTauus, yac.

10
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3aBefytowmii Kadeapoii bataes B. A.



1. BHewHe TpeboBaHWSA
Tabnuua 1.1

Mpynna

KomneTteHuumn

VIHAMKaTOPbI AOCTUXKEHUS] KOMMETEHLMIA

ObLenpoeccnmoHasbHble
KOMMETEHL

OrlMK-1 CnocobeH pewlath 3aga4un NpodiecCUoHaIbHOM AeATeNbHOCTH, MPUMEHSISt METOAbI
MO/IEIMPOBaHMSA, MaTEMATUYECKOr0 aHann3a, eCTECTBEHHOHAYUHbIE U 06LLIENHXEHEPHbIE
3HaHuA

OlMK-1. 2 ¥YMeeT 1cnosb30BaTb OCHOBHbIE 3KCTMepUMEHTasIbHbIe METO/AbI ONpeseseHns
(OM3MKO-MEXaHNYECKMX CBOWCTB MaTep1anoB U U3Aenui

ObLwenpoeccnoHasibHble
KOMMETEHL MM

OlMK-4 CnocobeH NpoBOAWTb U3MEPeHUs 1 HabnoaeHNs B cihepe NPothecCMoHaNbHON
JeATenbHOCTH, 06pabaThlBaTh M NPeACTaBATh IKCNEPUMEHTaIbHbIE JaHHbIE

OlMK-4. 1 CocTtaBnseT 0TYeTbl N0 Y4eBHO-MUCCe[0BaTENIbCKO AeATeNbHOCTM, BKIKOYas
aHa/13 3KCMepuMeHTabHbIX Pe3ybTaToB, CONOCTABNEHNSA UX C U3BECTHLIMMW aHaNoraMm

YHuBepcabHble
KOMMETEHLMN

YK-6 CnocobeH ynpasnisiTb CBOMM BPEMEHEM, BbICTPAUBAThL W Peain3oBbIBaTh
TPaEKTOPUIK CaMOPa3BUTUS HA OCHOBE MPUHLMNOB 06pa3oBaHKs B TeYEHWE BCEM YKM3HN

YK-6. 2 ¥MeeT nnaHupoBaTb CBOE paboyee BpeMs U BpeMs A5 caMopasBuTus,
(hopMyNMPOBaTh LieAN IMYHOCTHOMO 1 NPOgIECCMOHAILHOTO Pa3BUTUSA 1 YCI0BUSA NX
[OCTVXKEHUS, NCXOAA U3 TEHAEHLMIA pa3BUTMS 061aCTV NPOMECCMOHANTbHON AeATeNbHOCTH,
WHAMBUAYaTbHO-IMYHOCTHBLIX 0COBEHHOCTENA.

2. TpeboBaHna HI'TY K nnaHMpyeMbIM pe3y/ibTaTam 00yyeHUsi, COOTHECEHHbIM C

NHAMKATOPaMu SOCTVKEHNS KOMMETEHL M
Tabnuua 2.1

VIHAMKATOPbI AOCTMXKEHUST KOMMETeHL WA

PopMbl OpraHmsaLnm

Pe3ynbTaTbl 06y4eHUs

3aHATUIA

OIIK-1. 2 YMmeeT HcHOIb30BATH OCHOBHBIE YKCIIEPHMEHTAJIbHbIE METO/IbI
onpeeaeHust PU3MKO-MEXAHUIECKAX CBOMCTB MATEPUAIOB U M3/IeJIHi

KBaHTOBO-MeXaHW4YECKYHO MOAENb CTPOEHNA aTOMa U NMepnognvyHoCTb CBOICTB
XUMMWYECKMX 3/IEMEHTOB U UX COEAVHEHUIA

Nexuyn; CamocTosTeNbHas paboTy

OCHOBHbIE MOHATUA TEOPUKN PaCcTBOPOB 3/IEKTPOSTNTOB U HESNEKTPO/IUTOB;
0COBEHHOCTY KOMIMEKCHBIX U KOJ110MAHbIX PacTBOPOB

JNekumu; MNpakTUYecKme 3aHATUS;
JabopaTopHble paboThl;
CamocTosnTenbHas paboTa

OCHOBHbIE MOHSATUSA U 3aKOHbI XMMUYECKOIA TePMOANHAMUNKN N KNHETUKN

JNekumu; MNpaKTUYecKme 3aHATUS;
JabopaTopHble paboTsl;
CamocTosnTenbHas paboTa

OCHOBHbI€ NMOHATUA U 3aKOHbI 3NTEKTPOXUMUN; K]'IaCCI/Iq)I/IKaU,I/I}O KOPPO3NOHHbIX
npowueccos, MeTOAbl 3alLUTbl META/1IJIOB M CM1aBOB METaA/1IJIOB OT KOPPO3Un

JNekumu; MNpaKTUYecKue 3aHATUS;
JabopaTopHble paboTsl;
CamocTosnTenbHas paboTa

onpeaensiTb CBONCTBA XMMWUYECKOTO 3/1EMeHTA MO 3/1eKTPOHHOI KOH(UrypaLuum u
MONOXKEHWUIO B MEPUOANYECKOI CUCTEME

[NpakTnyecKme 3aHATUS;
CamocToaTesibHas paboTa

MMeTb NPEACTaBNEHME O METOAAX MAEHTU(MKALM BELLIECTBA

JTabopaTopHble paboThl;
CamocTosTenbHas pabora

OIIK-4. 1 CocraBisieT 0TYeTHI 10 YUeOHO-HCCIEI0BATEIbCKOM
AesITeIbHOCTH, BKIIOYAasl AHAJN3 YKCHePHMEHTAIBHBIX Pe3yJbTaToB,
CONOCTABJICHUSI HX ¢ H3BeCTHBIMH AHAJOT AMH

paccynTbiBaTb KOMNYECTBO, MacCbl N KOHLIEHTPaLK BELLECTBa B TOMO-
FETEPOreHHbIX CUCTEMAX

Nekumm; MNpakTUYecKme 3aHATUS;
JTabopaTopHble paboThl;
CawmocToaTenbHas paboTa

PaCcCUNTbIBATh OCHOBHbIE TEPMOAVMHAMUYECKIE (IU3NYECKIE, KMHETUYECKNE,
9NEKTPOXMMUYECKIE BEMNUMHBI, WX U3MEHEHVE B 3aBUCUMOCTU OT YC/I0BMIA
MPOTEKaHNS B FTOMO- U FeTEPOreHHbIX CUCTEMAX; PACCUMTbIBATb KOHCTAHTbI
XUMMWYECKMX 1 a30BbIX PABHOBECUIA

Nekumm; MNpakTUYecKme 3aHATUS;
JTabopaTopHble paboThl;
CawmocTonTenbHas paboTa

yCTaHaB/MBaTb HaNpaB/ieHVe CMELLEEHUS XMMUYECKOro paBHOBECWS peakLinii B
3aBMCMMOCTM OT NapamMeTpPoB CUCTEMBI

MNpakTnyeckme 3aHATUS,;
JTabopaTopHble paboThl;
CamocToaTenbHas paboTa




3arnncbiBaTb ypaBHEHUA peaKLI.I/II\/’I, OCHOBHbIE MaTeMaTU4eCKNE N KNHETUYECKNE
BblpaXXeHWns, onncbiBatoLLie XMMUYECKne NpoLecchbl pasIMyHOro Tmna

Nekunn; MNpakTrnyeckme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosaTenbHas paboTa

3anncbiBaTb CXEMbl N MOAETN TOMO- N TETEPOr€HHbIX NPOLIECCOB, ONUCbiBakoLLne

MX CBOWCTBA

Nekunn; MNpakTrnyeckme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosaTenbHas paboTa

YK-6. 2 YMeeT INIAHHPOBATH CBoe padodee BpeMsi M BpeMsI sl

caMopa3BUTH, (opMYTHPOBATH HeJIN JHIHOCTHOTO H PO ecCHOHAILHOTO
Pa3BHTHSI M YCJIOBHUSI MX JOCTHKEHHUSI, HCXO/ISI H3 TeHIeH U Pa3BUTHSI
obJacTu mpodeccHOHANIBLHOM 1eSITeILHOCTH, HHAUBHAYAIbHO-JIHYHOCTHBIX

0CO0EHHOCTEH.

MMETb NpeaAcCTaBIEHNE O BO3MOXHbIX 3KO/TOTMYECKNX MOCNEACTBUAX XUMNYECKNX

MpoLLEeccoB

Nekuun; JlabopaTopHble paboThl;

3. CofepykaHue 1 CTPYKTypa ANCUMUN/NHBI

Tabnuua 3.1

TeMbl NeKuni

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble
thopMmbl, Hac.

NHankaTopsl
LOCTVXKEHUA
KOMMeTeHUMIA

YyebHasi 4eATENbHOCTb

Cemectp: 1

AnpakTnyeckas eguHuLa: O6Las n HeopraHuyeckas XMmns

1. MNMpeAMeT XUMUK, LEenn n
3af,a4n n3yyeHus
ancumnnmHbl. OCHOBHbIe
KOJINYECTBEHHbIE 3aKOHbI
XUMUN. TToHATKE O
XUMWNYECKOM 3KBUBAJIEHTE.
DNeKTPOHHOE CTPOEHMEe aTtoma.
KBaHTOBO-MexaHu4eckas
MoZenb atoma. MNpuHLmMn
Maynu n npasuno XyHpa.
CTpoeHne MHOr03/1eKTPOHHbIX
aTtomos. MNpuHumn
HanMeHbLLEel 3Hepruu,
npasuno KneykoBCcKoro.

OriK-1.2

Nekuus

2. MNepuognyeckas cuctema
[.V.MeHpeneesa 1 n3meHeHue
CBOWCTB 3/1EMEHTOB U UX
COeIHEHWIA.
OKuCNNTENBLHO-BOCCTAHOBUTEN
bHble peakuuy (OBP).
CreneHb OKMCNEHNS.
CocTaBneHue ypaBHeHuin OBP.

OMK-1.2,0r
K-4.1

Nekumnsa

3. XMmnyeckas cBsisb.
OCHOBHbIe TUMbI U
XapaKTepUCTUKM KOBa/IEHTHO
cBA3U. MeTo/ BaIeHTHbIX
ceazeid. Mmbpuamnsaums.
KoMmrnekcHble CoefiMHEHNS.

OrMK-1.2,0r1
K-4.1

Nekuus




4. Pacteopbl. Criocobbl
BbIP@XXEHWA KOHLEHTpaLuum
pacTBopoB. OCHOBHbIE
MOJIOXKEHMSA TeopUK
3NeKTPONNTNYECKON
pactBoputens. KoHcTaHTa
Aviccoumanmm; 3aKoH
pasz6asnieHns OcTBasbAa.
CTyneHyaras guccouuauns
CnabbIX 3/1EKTPONUTOB.
KOHCTaHTbI KUCNOTHOCTY U
OCHOBHOCTM.
DNeKTPoIMTUYECKASA
AviccoumaLns Bofpl.
BozopoaHblii nokasarenb
cpeabl. VIoHHbIe peakumm B
pacTBopax, rmaponu3 conein.

OrMK-1.2,0r1
K-4.1

Nekuwnsa

AvpakTnyeckas eauHmua: dusmyeck

as 1 KoanongHada Xxmvm

5. Xumunyeckas
TepMmognHaMmuka. OCHOBHbIe
TepMoguHaMmyecKune hyHKLMUM
COCTOSHUSA CUCTEMBI.
SHTaNbNUA, IHTPONUSA K
3Heprua M'mébcea n nx
N3MEHEHUS NMPU XUMUYECKUX
npotieccax. OCHOBbI
TepMoxXmMmMnn. 3akoH lMecca n
ero cneacTaus. Kputepuu
CamMOorpon3BO/IbHOr0
NPOTEKAHUA XUMUYECKNX
peakLuii.

OrMK-1.2,0r1
K-4.1

Nekuus

6. XrIMnyeckas KMHeTHKa.
CKopocCTb romo- 1
reTeporeHHbIX XMMUYECKUX
peakLmin. 3aKoH AeACTBYHOLLMX
Macc, KOHCTaHTa CKOpOCTU
peakumun. dakTopsbl,
BNVAIOLLIME HA CKOPOCTb
XUMUYECKOW peakLum.
[MoHATME 3Heprumn akTMBaLuu.
IMoHATWE O TOMOTreHHOM U
reTeporeHHOM Katasnmse.
XUMUYECKOe paBHOBECKE.
YCNnoBus XMMNYECKoro
paBHoBecusa. KoHCcTaHTa
paBHoOBecUs 1 ee CBA3b C
TepMOoANHaMUYECKUMU
(yHKUMAMKN. MNpuHLMn Jle
LaTtense.

OlMK-1.2,0r
K-4.1

Nekumnsa




7. OCHOBbI 3N1EKTPOXUMUMN.
OnpegeneHne n
Knaccumkaums
3/M1EKTPOXMMUYECKUX
npotieccos. [NoHATHE 06
3M1EKTPOAHbBIX NOTeHUManax.
CTaHAapTHbIN BOLOPOAHbIN
3/1EKTPO/ W BOLOPOAHASA
LIKaNa NOTeHL1aNoB.
"anbBaHNYECKMe 3/IEMEHTDI,
3/AC n ee n3mepeHwe.
TepmoguHaMnKa 3NeKTPOSHbIX
NpO-LIeCCcoB. YpaBHeHue
HepHcTa. NoTeHUmanbl
MEeTaNIMYECKIUX, ra30BbIX 1
OKUCNNTE/IbHO-BOCCTaHOBUTEN
bHbIX 3/1eKTPO/0B.
DNEeKTPOXMMUYECKASA U
KOHL,eHTpaLMOHHas
nonapusauus.

OrMK-1.2,0r
K-4.1

Nekuus

8. Kopposua 1 3awmTa
METa/1/I0B OT KOPPO3UW.
OCHOBHble BUbl KOPPO3UMK.
Xumunyeckas u
3NeKTPOXMMUYECKan
Koppo3us. Kopposus nog
AeicTBrEM BAYXAAIOLLNX
TOKOB. MeToAb! 3almTbl OT
KOPpPO3nW: NIermpoBaHue,
3N1eKTPOXMMUYECKaA 3aLLmMTa,
3aLLMTHbIE MOKPbLITUS;
N3MEeHEeHVe CBOICTB
KOPPO3MOHHOM Cpefpbl.

OrnkK-4.1,¥YK
-6.2

Nekuunsa

9. KonnuratuBHble CBOMCTBA
pactsopos. OcMmoc,
KprocKonus, 36yIMOCKONKS.

OrMK-1.2,0r1
K-4.1

Nekuwnsa

10. SnekTponus.
MocnepoBateNibHOCTb
3/1eKTPOAHbIX NPOLLECCOB.
3akoHbl Papased. INeKTpomn3
C HepacTBOPUMbIMUN U
pacTBOPUMbIMI aHOZAMM.

OMK-1.2,0r
K-4.1,YK-6.2

Nekumnsa

11. KonnongHble CUCTEMBI.
JucnepcHocTb 1 AncnepcHble
cuctembl. Knaccugukaums
KONONAHbIX cuctem. 301m U
renn. Muennbsl u nx
CTPOeHMe. YCTOWYMBOCTb
KO/MINMOUAHBIX CUCTEM,
OMTUYECKME N 3/IEKTPUYECKME
cBoiicTBa. MeTogpl nonyyeHms
N paspyLLeHna KonnounaHbIxX
CUCTEM.

OrK-1.2,0r1
K-4.1

Nekumnsa

TeMmbl nabopaTopHbIX paboT

Yachbl

N3 HuX B
thopme npaxT.
noAr., vac.

AKTVBHbIe
hopmbl, yac.

NHonKaTopbl
L[OCTMKEHUSA
KOMMeTeHL

YyebHas AesiTeNbHOCTb

CemecTp: 1




AvpakTryeckas eanHmua: O6LLas U HeopraHMYecKast XMMns

1.
OKucnutenbHo-BoccTaHoBUTEN| 2 0 0
bHble peakLmn

OMK-1.2,0r1
K-4.1

JabopaTopHas paboTa:

1. BbINO/HSAET ONbITbI,

2. (PMKCUpyeT HabnoLeHns,
3. [lenaeT BbIBOAbI U
06Cy)XaeT pe3ynbTarhl
paboThl C NpenoaaBaTeniem.

2. PacTtBopbl. Crioco6s!
MPUroTOB/IEHNS PACTBOPOB.

OMK-1.2,0r
K-4.1

JabopaTopHas paboTa:

1 BbINO/HAET OMbITbI MO
MPUroTOB/IEHNIO PACTBOPOB
3ajaHHOM KOHLIEHTpaLuK;

2. NU3MepseT NNOTHOCTb
pacTsopa;

3. paccumTbIBaeT n
ycTaHaBNMBaeT
KOHLEHTpaLMN NONYYEHHbIX
pacnBOpOB;

4. 0(hopMNSAET IKCMEPUMEHT
Ha A3blKe CMBOJIOB;

5. npeacTaBnseT
pe3ynbTaTbl IKCNEePUMEHTA B
YA06HOI hopme n
obcyXaaeT ¢
npenogasaresnem.

3. Anccoumaums cnabbix u
CUNBHBIX 3/1eKTPO/INTOB.
Fmaponus cone.
OnpegeneHne pH BoAHbIX
pacTBopos. O6pa3oBaHme
HepacTBOPUMbIX COEANHEHNIA.

OlMK-1.2,0r1
K-4.1

JlabopaTopHas paboTa:

1. BbINOMHSET OMbITbI M0
M3MEPEHMIO 1 ONpPeAeeHIo
pH pacTtsopos;

2. NPOBOAUT TMAPONN3
COJIe pasINyHbIX TUMOB U
onpegenset pH pacTeopa ¢
CMO/b30BaHUEM
VNHAWNKATOPOB;

3. MPOBOANT OMbITbI MO
MOJTy4eHNI0 0CaLKOB
HepacTBOPUMbIX
COeANHEHWIA;

4. hopmASeT aKcnepuMeHT
Ha A3blKe CMBOJI0B;

5. npeacrasnser
pe3ynbTaTbl IKCNepPUMEHTa B
YA06HOI hopme n
obcyXaaeT ¢
npenogasaresnem

4. KOMMNeKCHbIE COeaUHEHNS.
KauecTBeHHble peakuuu Ha 2 0 0
KaTnOHbI Xenesa, megu(ll).

OMK-1.2,0r
K-4.1

JabopaTopHas paboTa:

1. BbINONHSET OMbITbI MO
MONYYEHWIO 1 CBOWCTBAM
KOMIM/IEKCHBIX COeLNHEHWIA;
2. 0(hopMASAET IKCMEPUMEHT
Ha A3blKe CMBOJIOB;

3. npeactaenser
pe3ynbTaTbl KCMEPUMEHTA B
yA06HOI hopme n
06CyXaaeT C
npenogasarenem.




Jnpaktndeckaa egmHuLa: dusmnyeckasn u KosinongHaa XmumMmmna

5. O6Lme 3aKOHOMEPHOCTK
XMUMUYECKNX NPOLLECCOB.
OnpegeneHve Tenno0Boro
ahtheKTa HeMTpam3aLmnu.

OMK-1.2,0r
K-4.1

JlabopaTopHas paboTa:

1. BLINONHAET
KalopyMeTpuyecKmne
M3MepeHns /18 NpoLLeccoB
M0 YKECTKOWN NHCTPYKLMU;
2. obpabatbiBaeT
pe3ynbTaTbl M3MEPEHWIA;

3. NpeAcTaBnseT pesynbTtar
Ha A3bIKe CUMBOJIOB,
rpadmkoBs, pUCYHKOB B
yA06HOI thopMe;

4. fenaet BbIBOAbLI U
06CYy)XaeT pe3ynbTarhl
paboTbl C Npenogasartesiem.

6. KMHeTNKa XMMUYECKNX
peakLumii. PakTopbl,
B/IAIOLLIME HA CKOPOCTb
peakumm. XrMmmnyeckoe
paBHOBecCHe.

OMK-1.2,0r1
K-4.1

abopaTopHas paboTa:

1. BbINONHSET N3MEPEHNS
CKOpPOCTU peakuum u
aHaM3npyeT BIMSAIHWE
(haKTOPOB Ha CKOPOCTb
MpOLIeCCoB;

2. BbIMOMHAET
KayeCTBEHHbIe ONbITbl N0
CMELLEHMNI0 paBHOBECUS B
peakumu;

3. npeacTaenser
KayeCTBEHHbIE N3-MeHeHWs
Ha A3blKe CMBOJIOB;

4. oopMNsAeT pesynbTaThl B
YAO6HOM BUe M 06CYyKaaeT
C npenogjasaTtesiem.

7. DNeKTPOXMMUYECKIME
npouecchbl. ManbBaHUYECKNI

ANIEMEHT N 3NEKTPONN3 BOAHbIX

pacTBOpPOB CONeiA.

OrMK-1.2,0r1
K-4.1,YK-6.2

NabopatopHas paboTa:

1. cobupaet
ra/lbBaHNYECKMNIA 3/1e-MEHT 1
3NeKTPONn3ép;

2. 0thopMNsAeT Ha A3bIKe
CMMBOJIOB V1 PUCYHKOB
ycTpolicTea, paboTy
ra/lbBaHN4YeCKOro a/leMeHTa
W 3NeKTPONn3epa;

3. NPOBOAUT M3MepeHUs
HanpsHKeHns
ralbBaHNYeCKOro a/leMeHTa
1 NOTEHUMaNa pasnoXxeHus
3NIEKTPO/NNTA MO XECTKOM
VHCTPYKLMW;

4. npeacraenset
pe3ynbTaTbl U3MEPEHNS B
yLo6HoW opme v
06CcyXaaeT ¢
npenojasaTenem.




8. Kopposus metannos n

JlabopaTopHas paboTa:

1. cobmpaeT ycTpoiicTea Ans
3alMThl METasIoB OT
Koppo3wuu;

2. 0hopMNseT Ha A3bIKe
CMMBO/IOB 11 PUCYHKOB
YCTPONCTBA;

3. MPOBOAUT HabNOAeHNS 3a
KayeCTBEHHbIMU

OlMK-4.1,YK|n3meHeHnamu npu
3aliMTa MeTaN1oB OT 2 0 0
-6.2 Pas3INYHbIX BUAaX
KOppo3uu. .
KOpPPO3nu;
4. hopmynunpyeT OTBETbI Ha
BOMPOCHI JOMaLLHUX
3aflaHuiA 1 peLuaeT 3a4a-uu;
5. npeacTasnsaeT
pe3ynbTaThbl U3Me-pPeHns B
yA06HOI hopme n
obcyXaaet ¢
MpenogasaTesiem.
TeMbl NPaKTNUECKMX VIBHAXB | Airigrpre | VIHAVKATODSI
o Yacbl |thopme npakT. (hOpMbl, uac HOCTVKEHUA YyebHasa feaTe/IbHOCTb
3aHATUN noAr., vac. PMb!, " | komneTeHuwuiA
CemecTp: 1
AnpakTndeckas eguHuua: Ob6was n HeopraHnuyeckast XMMns
1. 3aKOH 3KBMBAIEHTOB.
OrlnK-1.2,0M
OkucnutensHo-soccTaHosuTen| 1 1 0 K41 MpaKTnyeckoe 3aHATHE
bHblE peakuun '
2. PacTBOpbI. CNOCO6bI
BbIpaXKeHNs KOHLeHTpaumu 1 1 0 OlK-4.1 |lMpaKTn4yeckoe 3aHATHE
pacTBopoB.
3. Anccoumaums cnabbix u
CUJIbHbIX 3/IEKTPO/INTOB.
fmaponus conen. OlMK-1.2,0M
1 1 0 MpakTnyeckoe 3aHATUE
OnpegeneHne pH BOAHbIX K-4.1
pacTBopoB. [Npoun3BeseHe
pacTBOPMMOCTH.
4. Xnmnyeckas cBs3b. OrnK-1.2,0M
1 1 0 MpakTnyeckoe 3aHATUE
KomneKcHble CoeanUHEeHNS. K-4.1
AupakTuyeckas egnHuLa: dusnyeckasa 1 KonnongHaa Xxmmmsa
5. Xumnyeckas OlnkK-1.2,00
1 1 0 MpakTnyeckoe 3aHATHE
TepMoAMHaMUKa. K-4.1
6. KnHeTrKa XMMn4eckmx
o OrnK-1.2,0M
peakunn. XnMmmyeckoe 1 1 0 K41 MpakTnyeckoe 3aHATUE
paBHOBecCKe. '
7. DNEKTPOXNMNYECKNE 1 1 0 OlK-1.2,011 MDaKTUYECKOe 3aHSTHE
NpPOoLeCChbl N CUCTEMBI. K-4.1 P
8. Kopposus metannos n
CNoco6bI 3aLMTbl MeTannoB oT| 1 1 0 OrlK-4.1 |lNpakTn4yeckoe 3aHATUE

KOPPO3UH.

3.1 lNpakTnyeckas NogrotoBka

Tabnuua 3.2




Tembl 3aHATUNA

®opMbl OpraHuzaluu

3aHATUN

CopgepXaHve NpakTUYeCcKol NOAroTOBKN
(Bnabl pabor)

3aKOH 3KBMBAIEHTOB.

OKMCNTENbHO-BOCCTAHOBUTE/bHbIE peakunun

Mp

BbINonHseT cnegytowme suasl padort: 1.
orpesenseT CTerneHb OKUCIEHNS,

2. 3annCbIBaeT NOMypeakLum OKUCIEHNS 1
BOCCTaHOB/IEHNS,

3. COCTaBNSAET 3MEKTPOHHbIN 6anaHc,

4. onpefensieT OKNCUTENb U
BOCCTaHOBMWTE/Tb, PACCUMTBIBAET UX
MOJISiPHbIE MacChl 3KBUBAIEHTOB.

PacTBOpbI. CNOCO6bI BbIPAXKEHMS!
KOHLLEHTpaLMM PacTBOPOB.

Mp

BbInonHseT creaytoLLyve Buipsl pa6oT: 1.
paccumThIBAaET KOHLEHTPALMW PACTBOPOB;
2. MPOBOAMT KO/IMYECTBEHHbIE pacyeTbl
COCTaBa pacTBopa.

Juccounaums cnabbiX U CUMBHBIX
3NEeKTPONNTOB. MMAPOIN3 COoNeil.
OnpepeneHue pH BogHbIX PacTBOPOB.
Mpown3BefeHNe pacTBOPUMOCTH.

Mp

BbInonHseT cnegytolime Buasl pador: 1.
3anucbIBaeT ypaBHEHUs guccoLmanmm
CUNbHBIX 1 CNabbIX 3NEKTPOSIUTOB;

2. paccunTbIBaeT pH pacTBOPOB CU/bHbIX
1 cnabbiX 3NeKTPONTOB;

3. 3anuncbIBaeT ypaBHEHMS r1apoIn3a B
MO/IEKYNIIPHO N MOHHO-MOMNEKYNAPHOA
thopmax;

4. paccumTbiBaeT pH pacTBOpOB CONeil;

5. 3aMmMcbIBaET CXeMbl FETEPOTreHHOI0
paBHOBECWSI B PaCTBOPE HEPACTBOPMbIX
COeVHEHWIA;

6. paccUmMTbIBAaET PacTBOPMMOCTb Maso- 1
TPYAHOPACTBOPUMbIX COBNHEN.

Xunmunyeckas cBsidb. KoMnieKcHble
COeAMHEHUS.

Mp

BbInonHseT cnegytolme Buasl pador: 1.
COCTaB/1SIET (HOPMY/Ibl KOMMJIEKCHbBIX
COe/IJUHEHWNIA U 3aMNMCbIBAET YPaBHEHNS NX
anccoumagum;

2. pacCUMUTBLIBAET KOHLEHTpaLum
KOMMOHEHTOB B pacTBOPaxX KOMM/EKCHbIX
COEIMHEHWA.

XumMmnyeckas TepMoarHamMmKa.

Mp

BbInonHseT cneaytoume Buisl pabort: 1.
paccuMTbIBAET TEPMOLUHAMUYECKIME
(hYHKLMUN COCTOSASIHUSA CUCTEMbI;

2. NPOBOAMUT TEPMOXMMMWYECKMNIA PacyeT;
3. onpefenseT HarnpasneHne NpoTeKaHus
npovecca.

KMHETVKA XUMUYECKUX peakLIWiA.
XNMMNYECKOe paBHOBECHKE.

Mp

BbINOMHSET crefytoLye Buabl pagoT: 1.
3anMCbIBAET KMHETNYECKUE BbIPAKEHWS!
CKOPOCTEW rOMO- 1 reTeporeHHbIX
XUMNYECKUX PeakLmnii U paccumnTbiBaeT
CKOPOCTb AaHHbIX peakLuii;

2. 3aMMUCbIBAET KUHETUYECKOE BbIPaXKEHE
KOHCTaHTbl XMMWUYECKOT0 PaBHOBECUS 1
paccunTbIBAET ee 3HAYEHNE;

3. onpedenseT HanpaBeHue NpPoTeKaHus
peakLnu Npy UI3MEHEHWW BHELLIHUX
yCnoBmiA No NpuHumny Jle Lwatesnbe.

DNEeKTPOXMMUYECKME MPOLLECCHI U CUCTEMDI.

Mp

BbINonHseT cnegytoLme gl pabor: 1.
3anuncbIBaeT ypaBHEHNA 3NMeKTPOAHbIX
peakLiA, NPoTeKatoLWWX B
raibBaHUYECKOM 3/1eEMEHTE U
3MEKTPONN3EpE;

2 paccyuTbIBaeT 3/1EKTPOHOe
Harnps>XeHe N PaBHOBECHOE HanpsXXeHve
ralbBaHWYECKOro 3/1eMEHTa;

3. paccunTbIBaET KONMYECTBO BELLECTB,
06pasyoLWmXCcs Ha a1eKTpoLax npu
3/1eKTpoNu3e.




8 Koppo3susi MeTansioB 1 cnocoobl 3auThl Mp BbINonHsAeT cnegytoLmne suisl paéort: 1.
METa/1/I0B OT KOPPO3NM. ornpesensieT BO3MOXHOCTb NMPOTEKaHNS
KOppO3uu, COCTaBANET CXEMbl
KOPPO3MOHHOI O rafilbBaHUYECKOro
3/eMeHTa U 3anucbIBaeT ypaBHeHUs
KOPPO3UOHHbIX MPOLECCOB;

2. BblOMpaeT cnocoobbl 3aLMTbl METa10B
0T KOppPO3UK B 3aBUCUMOCTI OT NPUPObI
KOPPO3WOHHOIA Cpefbl.

3.2 CamocTosiTeNlbHasA paboTa 0by4yatoLLerocs

Tabnuua 3.3
o VIHpKaTopb! Yacbl Ha Uacbl Ha
Ne Bnabl caMocTosATeNbHOW paboThl JOCTVKEeHUA
< |BbINOJIHEHWE |KOHCY/TbTaLnm
KOMTMETEHLMIA
Cemectp: 1
1 |Pr3/Pedepar A?';K'l-Z’OHK' 10 1

PacueTHo-rpagmyeckas pabota (PIP) BbINOMHAETCA CTYAEHTOM UHAUBUAYANIbHO.

CpoKu ciaum 1 3aWnThbl: 3-6 yuebHble Heaenw.

dopma 0THETHOCTU - BYMaXKHBbIV 1 3IEKTPOHHBIV BapyaHTbl CAAKTCA NPenogaBaTtesiio 3a Hefeso nepeg
3alLMTOM, KOTOpas Ha3HavaeTcsa npenojasareneM BO BHeayAUTOPHOe BPeMS.

Tema . Xumuyeckas TepMognHamMmunKa.

: AnapHeB A. . Xumuns [SneKTPOHHbIV pecypc] : 3NeKTPOHHbIA yuebHO-MeToAMYecKnin komnneke / A. .
AnapHes, A. B. JTornHos, P. E. CuHuypuHa ; HoBOCKG. roc. TexH. yH-T. - HoBocmbmpcek, [2015]. - Pexum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ akpaHa.

OrK-1.2,0r1K-
4.1 62 9

2 |[MoprotoBka K 3aHATUAM

[JlomallHee 3aiaHe BbIMOJHAETCA K KaXkoM labopaTopHO paboTe HAMBUAYA/IbHO COrMIaCHO BapuaHTy.
dopma oT4yeTa - MMCbMEHHO Ha OTAe/bHbIX ABOMHBIX NCTax C YCOBUSAMU 3alaHni (Kaxxaas cTpaHuua
orpaHu1yvBaeTCs NONAMU A5 3aMeTOK NpenojasaTesis U 418 UCNPaBeHnid 3aMedaHnin CTYeHTOM).
YkasbiBaeTca ®. 1.0., HOMep rpynnbl, AaTta BbINOAHeHWS. : AnapHeB A. U. O6wasa xumusa. CO60pHUK
3afjaHniA ¢ NpuMepamim peLleHnia : yuebHoe nocobue / A. V. AnapHes, J1. . AdoHnHa ; HoBocK6. roc.
TeXH. YH-T. - HoBocmbupck, 2013. - 118 c. : Tabn.. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000181263 Xumus : COOPHWUK UHAMBUAYANbHBIX 3a4aHWiA AN
CaMOCTOATe/IbHON paboTbl CTYAEHTOB, 0OYyYatOLMXCA NO TEXHUYECKUM HanpaBneHUsM 1 CreLmanbHOCTAM,
AHEBHOW (hopMbl 06y4eHunst / HoBoCKG. roc. TexH. YH-T ; [cocT.:A. . AnapHes, P. E. CuHuUypuHa ]. -
Hosocmnbupck, 2016. - 47 c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000229632
AnapHes A. . Xvmuns [SneKTPOHHBIV pecypc] : 3N1eKTPOHHbIN yue6HO-MeToAMYecKuiA Komnnekce / A. U.
AnapHes, A. B. JlornHos, P. E. CuH4YypurHa ; HoBOCKG. roc. TexH. yH-T. - HoBocubmpck, [2015]. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ aKpaHa.

3 |MoparotoBka K atTectauun OnkK-1.2 18 |O

3yyaeT TeopeTUYECKMA MaTepuan No KOHCNEKTaM NeKUMiA, y4ebHOM 1 y4ebHO-MeTO4MYECKO NnTepaType:
AnapHeB A. . XvMus [SneKTPOHHBIV pecypc] : 3N1eKTPOHHbIA yue6HO-MeToAMYecKUiA Komnneke / A. W.
AnapHes, A. B. JlornHos, P. E. CuHuYypurHa ; HoBOCKG. roc. TexH. yH-T. - HoBocubmpck, [2015]. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ sKpaHa.

3.3 TexHonorms oby4eHns

[lns opraHnsaumm 1 KOHTPOA CaMOCTOATE/IbHOM paboThbl 00yYatoWmMxcs, a TakxKe NPoBeAeHNs
KOHCYNbTaLuiA NPUMEHSIOTCA MHPOPMAaLMOHHO-KOMMYHMKALMOHHBIE TeXHOornK (Tabn. 3.4).

Tabnuua 3.4
[JedAtenoHocTb VHopmauoHHO-KOMMYHMKaUVNOHHbIE TEXHOI0M N
MHhopmmpoBaHue e-mail; Cpefa aneKTpoHHoro oby4veHuns HI'TY; 36C
KoHCynbTMpoBaHue e-mail; Cpejia aneKTpoHHOro 0byyeHms HI'TY




KoHTponb Cpefia aneKTpoHHOro 06yyeHmss HI'TY

PasmeLleHne yyebHbIX

Cpepa aneKTpoHHOro obyyeHuns HI'TY; 36C
maTepuasion

4. MpaBuna aTTecTauum 06y4YatoLLMXCs N0 AUCLUMNINHE

[ns atTecTaymm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anibHO-penTUHIOBas CUCTeMa
(BPC), no3BonatoLLas BbICTaBNATb OLIEHKM MO TPaAULMOHHON LwKane n 15-ypoBHeBoli ECTS.
Kpatkas nHgopmauus o BPC npvsefeHa B 1abn. 4.1.

Tabnuua 4.1
MwuH. o
OueHnBaeMble BUAbI LeATENbHOCTM 06y4yatoLmxcs 6ann MaKcuMasibHbIN bann
CemecTp: 1
IToocomoeka k 3ansmusm.; BeIoTHEHNE MHANBUIYTBHBIX 7 14
JIOMAINIHUX 3aJaHui

KoHTponupytoLme MaTepuansl NpuBoasTcs B “AnapHes A. V. XumMusi [SneKTPoHHbIN pecypc] : 3NeKTPOHHBIN yue6HO-MeToAnYeckmid komnneke / A. . AnapHes, A. B.
JlornHos, P. E. CuHuypuHa ; HoBocumb. roc. TexH. YH-T. - HoBocnbumpck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ akpaHa."

Jlabopamopnas: | 18 | 36

KoHTponupytoLmne maTepuansl NpUBOAATCS B “Xnumuns. CEOPHUK NabopaTopHbIX paboT : MeToANYeCKOe NOCOGME MO TEXHUYECKUM HanpaBaeHNAM 1 CreLyanbHOCTAM
Bcex thopm 06yyeHns / HoBocm6. roc. TexH. yH-T ; [cocT.: A. U. AnapHes, P. E. CHuypuHa]. - Hosocmbupcek, 2014. - 78 ¢. : un., Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000209514"

PI3/Pegepam: 5 | 10

KoHTponupytowme Matepuanbl NpueoaaTes B "AnapHes A. V. Xumus [SneKTpoHHbIN pecypc] : a1eKTPOHHBbIN yue6HO-MeToAnYeckmii komnneke / A. . AnapHes, A. B.
J1orvHoB, P. E. CuHYypuHa ; HoBocumG. roc. TexH. YH-T. - HoBocnbumpck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ sKpaHa."

Drszamen: | 20 | 40

KoHTponupytowme Matepuanbl NpuBoaaTes B "AnapHes A. V. Xumus [SneKTpoHHbIN pecypc] : a1eKTPOHHBbIN yue6HO-MeToanYeckmii komnneke / A. . AnapHes, A. B.
J1ornHoB, P. E. CuHYypuHa ; HoBocumG. roc. TexH. YH-T. - HoBocnbumpck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ sKpaHa."

B Tabnuue 4.2 npenctas/ieHO COOTBETCTBYE POPM KOHTPO/ISA 3a5B/ISEMbIM TPEOOBaHMAM K
pesynbTaTaM 0CBOEHWS AUCLUMVHBI.

Tabnuua 4.2
Kogbl DopMbl KOHTPOSIA
KOMMETEH MHAnKaTOopbl AOCTMXKEHMST KOMMNETEHLAIA
U.”V' 3awumTa [3awmTta —
nip PIr3/pP
OMK-1 OlK-1 2. ¥YMeeT 1Cnosib30BaTb OCHOBHbIE 3KCMEPUMeHTa/IbHbIE METO/bI OMNpPeaeeHuns + + +
(hM3NKO-MEXaHNYEeCKMX CBOMNCTB MaTepPUasioB 1 U3Lennii
OrlMK-4 1. CocTaBnsieT 0TYEThI MO y4eBHO-MCCNef0BATENbCKON AeATENBHOCTH, BK/OYas
OlK-4 |aHann3 aKcrnepuMeHTabHbIX Pe3ybTaToB, CONOCTaBNEHNA UX C U3BECTHBLIMM + + +
aHanoramu
YK-6 2. ¥YMeeT nnaHnpoBath CBOe pabouee Bpems 1 BpeMs [/ caMopasBuTus,
VK-6 (hopMyNMpoBaTh LieNn IMYHOCTHOTO 1 MPOGIECCMOHA/IBHOTO Pa3BUTUSA U YCI0BUS X + +
[OCTVDKEHUS, MCX0AA U3 TEHAEHLMIA pa3BnTMA 061acTU NPOgecCoHaNbHO
[eaTenbHOCTH, MHAWMBUAYAIbHO-/IMYHOCTHBIX 0COOEHHOCTEN.

®OH/ OLIEHOYHBIX CPEACTB MO AMCLMMIHE NPeACTaBNeH B NpunoXeHun Ne 1 K paboyel
nporpamme.

5. Jlutepatypa
OcHoBHas nMTepaTypa




1. Endumos, B. . OcHoBsI 0011€ei xumuu : yueoHoe mocodue / B. U. Endumon. — 2-e u3a. —
Mocksa : UTHOPA-M, 2019. — 256 c. — (Bricmee obpazosanue: bakamaspuar). - ISBN
978-5-16-010066-1. - Tekcr : anekrponnsiii. - URL: https://znanium.com/catalog/product/915097
(mata obpamenwus: 16.02.2021). — Pexxum nocTyma: mo moanucke. - Pexxum gocryma:
https://znanium.com/catalog/document?1d=372542 - 3arn. ¢ 3xpaHa.

2. Endumos, B. . OcHoBbl 001meii xumun : yueOHoe mocodue / B. . Endumos. — 2-e uzn. —
Mocksa : UH®OPA-M, 2019. — 256 c. — (Bricmee o6pa3oBanue: bakanaspuar). - ISBN
978-5-16-010066-1. - Tekcr : 3nexTponHsIii. - URL: https://znanium.com/catalog/product/915097
(mata obpamenwmsi: 21.11.2022). — Pexxum nocTyIa: Mo MOAIUCKE.

3. Eropos, B. B. O6mas xumust : yaebuuk mist By3os / B. B. Eropos. — 2-e u3sn., crep. —
Canxkt-IletepOypr : Jlanb, 2021. — 192 ¢. — ISBN 978-5-8114-6936-9. — TekcT : 3€KTPOHHBIN
// Jlanb : a3nexTpoHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/153684 (mata
obpamenus: 21.11.2022). — Pexum mocTyma: aj1s aBTOPH3. TTOTb30BaTENEN.

[lononHnTenbHas nuTepaTypa

1. Heopranmueckas xumus : yaueOHuk / T.B. MapteiaoBa, U.W. Cynmonunkas, FO.C. Areesa. — M. :
NH®PA-M, 2017. — 336 c. + Jlon. maTepuaibl [ D1eKTpOHHBIN pecypc; Pesxkum moctyma
http://www.znanium.com]. — (Bricuiee oOpasoBanue: bakanaBpuar).
www.dx.doi.org/10.12737/25265. - Pexxum mocryma:
http://znantum.com/catalog. php?bookinfo=648408 - 3ar:. ¢ sxpaHa.

2. Ocuosbl xumun: YueOnuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUIL] MH®PA-M, 2014. -
560 c.: 60x90 1/16. (o6m0xka) ISBN 978-5-905554-40-7, 400 3k3. - Pesxxum goctyma:
http://znanium.com/catalog.php?bookinfo=421658 - 3aru. ¢ s3xpaHa.

3. Fapmmn, A. I1. O6mas u HeopraHUYecKass XUMUS B CXeMax, PUCYHKaX, TA0IUIaX, XUMAYECKHUX
peakuusx : yueoHoe mocooue / A. I1. FapmmnH. — 2-¢ usn., ucnp. u gon. — Mocksa : UHOPA-M,
2021. — 304 c¢. — (Bricmiee oopazoBanue: bakanaspuar). - [SBN 978-5-16-015940-9. - TekcT :
anektpouusiit. - URL: https://znanium.com/catalog/product/1070937 (naTa obparuerws:
16.02.2021). — Peskum moctyma: mo moamucke. - Pesxkum gocrtyma:
https://znanium.com/catalog/document?1d=361783 - 3aru. ¢ 3xpaHa.

4. Endumos, B. M. OcHoBbl 00111eii XMMun : yuedHoe nocodue / B. . Endhumos. — 2-e uza. —
Mocxksa : UHOPA-M, 2019. — 256 c. — (Bsicmee oOpa3osanue: bakanaspuar). - ISBN
978-5-16-010066-1. - Tekcr : 3nexTponHsIii. - URL: https://znanium.com/catalog/product/915097
(mara obpamenus: 16.02.2021). — Pexxum goctyma: mo moamnucke. - Pesxxum moctymna:
https://znanium.com/catalog/document?1d=372542 - 3arx. ¢ sxpaHa.

NHTepHeT-pecypcsl

1. XuMuK : [caiit]. — 2008—2020. — URL: https://xumuk.ru/ (aara oopamenus: 20.02.2021). —
TexcT : 3MeKTPOHHBIN.

6. MeToan4eckoe 1 NPorpaMMHoe obecrieueHme, NHHOPMAaLIMOHHbIE TEXHOOM N

6.1 MeToguyeckoe obecneyeHme

1. Xumus : cCOOpHUK MHIUBUAYATBHBIX 33JaHHH 711 CAMOCTOSTEIbHOI pabOTHI CTYyIEHTOB,
00yYaOLINXCS TI0 TEXHUYECKUM HAIPABICHUSIM U CIIELHAIBHOCTSIM, JHEBHOM (HOopMBbI 00yueHus /
HoBocu6. roc. TexH. yH-T ; [cocT.:A. . Anapnes, P. E. Cunuypuna |. - HoBocubupck, 2016. - 47
c. : Tabm.. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_i1d=vtls000229632

2. AmapueB A. W. O6mas xumus. COOpHHUK 3a1aHHI C IPUMepPaMHU PEIIeHui ;| yaeOHoe mocodme /
A. U. Anapses, JI. U. Adonnna ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2013. - 118 ¢. : Taba..
- Pexxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000181263

3. Xumus. COopHUK 1a00paTOPHBIX PabOT : METOAUYECKOE MMOCOOUE TIO TEXHUYECKUM
HAIPABJICHUSM H CIIEUATBHOCTSIM Bcex ¢opM o0yuernns / HoBocu6. roc. TexH. yH-T ; [cocT.: A. U.

Amnapses, P. E. Cunuypuna]. - HoBocubupcek, 2014. - 78 c. : wi., Tabu.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000209514



4. AnapueB A. Y. Xumus [ DneKTpOHHBIN pecypc| : 3JIeKTPOHHBIN y4e0HO-MeTO JUIeCKUA
xomruieke / A. . Anapues, A. B. Jlorunos, P. E. Cunuypuna ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pesxum moctyna: http://elibrary.nstu.ru/source?bib _1d=vtls000214943. -
3ary. ¢ IKkpaHa.

5. dyaxura M. I1. Opraam3amnus caMmoCTOATeNbHOM paboThl cTyaeHToB HoBOCHOMpPCKOTO
rOCYyJapCTBEHHOTO TEXHUYECKOTO YHHBEPCUTETA : yueOHO-MeToamdeckoe mocodme / M. I1.
Hynxuna, YO0. B. Hukutun ; HoBocu6. roc. TexH. yH-T.- HoBocubupcek: U3n-so HI'TY, 2022 - 61,
[1] c. : Tabm.- Tekct : HemocpencTBeHHBIN.- Peskum mocTyma:
http://elibrary.nstu.ru/source?bib_1d=223022

6.2 Cneunann3MpoBaHHOe NporpaMmmHoe obecrneyeHme
1 ITaket oducHbix npunoxkenuii Microsoft Office
2 Onepanmonnas cuctema Microsoft Windows
3 INaket oducHbix npmioxenuit Microsoft Office

6.3 NHhopMaLyoHHble TEXHONOTnK

Mpw ocyLecTeneHM 06pa3oBaTeIbHOro NpoLecca No AUCLUMNANHE NPUMEHSIOTCA 3/IEMEHTI
AVCTaHLUMOHHbIX 06pa30BaTe/ibHbIX TEXHOJONMi, @ TaKXe CUHXPOHHOTO Y aCUHXPOHHOIO
B3aMMO/ENCTBUA B 3/IEKTPOHHOIN MH(OpMaLMOHHO-06pa3oBaTenibHoM cpeabl HITY.

7. MaTepuranbHO-TeEXHMNYECKOE 06ecneyeHmne

KomnnekT 060pyaoBaHus

Ne HanmeHoBaHuMe Ha3HaueHue
1 |Habop ans onpeneneHns naoTHOCTeN [NpnumeHaeTca NPY BbINONHEHUN
YKUOKNX,Fa3000pa3HbIX M TBEPAbIX TeN nabopaTopHoV paboTbl Ne 2

CneupnansHoe 060pyfoBaHVe

Ne HanmeHoBaHMe HasHa4yeHune

1 |pH-meTp pH-150M INprmeHseTca Npw BbIMOMHEHUN
nabopatopHoi pa6oTbl No 3

2 |Becbl fabopar IMpumeHseTCA NpY BbINOSHEHNN

nabopaTopHoi paboThkl Ne 2
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1. OO000meHHas CTPYKTYPa (POHIA OLEHOYHBIX CPEICTB JUCHUNINHBI

O060061eHHass cTpyKkTypa ()OHAA OLEHOYHBIX CPEACTB MO AUCHUILIMHe XuMus npejacrasieHa B Tabmuue. COBOKYIHOCTb pe3y/lbTaTOB OOYYEHHS IO
JTUCIUIUIMHE COOTHECEHA C YPOBHSMHU C(HOPMHPOBAHHOCTH KOMIIETEHIIMN M COOTHECEHHBIMH C HUMU HHIWKATOpaMu. WHIUKATOPHI JOCTHKCHHUS KOMITETCHIIUN
M3MEpSEMBI C TOMOIIbIO CPEJCTB TEKYIIEH 1 MPOMEKYTOYHON aTTeCTalliy 0 AUCHHUILINHE XUMUSL.

Tabauua

®opmupyemble
KOMIIeTeHIIUH

NnaukaTopbl KOMIETEHIUI

Tembl

JTanbl OLEHKH Pe3yJIbTaTOB 00y4eHUsl U
COOTHECEHHBIX ¢ HUMH UHIAMKATOPOB A0CTUKEHHS
KOMIIeTeHI M i

MeponpusTHs TeKylero
KOHTPOJISA
(PI'P, oTuér no JIP)

IIpomexyTOoUuHast
aTTecranus (3K3aMeH)

OIIK-1 CrniocobeH perarb
3a1a49u MpoQecCHOHATbHON
JIeSITEIbHOCTH, TPUMEHSIS
METO/IbI MOJICIUPOBAHHUS,
MaTEeMaTHYECKOro aHaIN3a,
€CTECTBEHHOHAYYHbIC U
00IenH)KeHEpHBIC 3HAHUS

2. YMeeT UCIoab30BaTh OCHOBHEIE
JKCIIEPUMEHTAITLHBIC METO/IbI
ompesieNieHust PU3NKO-
MEXaHUYECKHNX CBOMCTB
MaTepuasoB U U3ACITUI

IIpeamer xuMuu, HEIU U 3a7a4d U3YYEHUS] TUCUUILIMHBL. OCHOBHBIE
KOJIMYECTBECHHBIC  3aKOHBI XUMHHU. [loHATHE O XHMHYECKOM
SKBHBAJICHTE. ONeKTpOHHOE  CTpoeHHe  aTtoMa.  KBaHTOBO-
MexaHuyeckass mojenb aroma. [lpunnun Ilaynu w npasBuio XyHpa.
CrpoeHre MHOTORJIEKTPOHHBIX aTOMOB. [IpHHIMD HanMeHbIIEH
SHEpIHH, MIPaBHIIO Kneukosckoro. 3aKkOH  DKBUBAJICHTOB.
Tlepuonuueckas cucrema J[.MI. MeHnaeneeBa u HM3MEHEHUE CBOWCTB
9JIEMEHTOB M HX coeAuHeHUH. OKUCIUTEIHLHO-BOCCTAHOBUTENIbHBIE
peakuuu (OBP). Metons! cocraBienust ypasuenuii OBP.

Xumunyeckasi cBsizb. OCHOBHbIE THIIBI U XapaKTEPUCTUKU KOBaJEHTHON
cBs3Uu. MeTo/] BaJICHTHBIX CBs3eil. [ mOpunuzanus.

Xumnyeckass kuHeTuka. CKOpPOCTh TOMO- M TI'€TepOTEeHHBIX
XUMHUYECKMX peakuuid. 3akoH JEHCTBYIOIIMX Macc, KOHCTaHTa
CKOpocTH peakiu. PakTOphl, BIUAIOIINE Ha CKOPOCTh XMMHUYECKOI
peakmmu. [Torarme »Heprun axkTWBanuu. [loHATHE O TOMOTEHHOM W
TeTepOreHHOM  KaTajgu3e. XHUMHUYECKOE paBHOBECHE. Y CIIOBUS
XIAMHYECKOTO paBHOBecHs. KoHcTaHTa paBHOBECHS W €€ CBS3b C
tepMonuHamMudeckumu Gyakmusvu. [Tpurammmn Jle [larense.

PactBopsl. CriocoObl  BBIpQKEGHHS  KOHIICHTPAIlMd  PacTBOPOB.
OCHOBHBIC TOJOXCHUS TCOPHU DIICKTPOJUTHUCCKON PACTBOPUTEIIS.
Koncranta  guccommanuu;  3akoH  pasOaBneHus — OcTBaibia.
CrymeHvarass JAWCCOLMAIMSA  CHa0BIX 3JICKTPOIUTOB. KOHCTaHTHI

KHACJIOTHOCTH M OCHOBHOCTU.  DIJICKTPOJIUTHYCCKAS IUCCOLMAIMS
BOombl. BomopomHelii moOkKaszarens cpensl. MoHHBIE peakiuM B
pacTBopax, ruAponm3 coiedi. OOpa3oBaHWE  HEPACTBOPHUMBIX

PI'P — 3amanue 1
Ortuer o JIP Ne 1

Oruer mo JIP Ne 6

PI'P — 3amanue 1

Otuyet mo JIP Ne 2

Otuyet mo JIP Ne 3

DK3aMeH
(Bompochr u3 tecta 1-2, 4,
7-11)
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coeauHeHui. [IpousBenenne pacTBOPUMOCTH.

Kommexcubie coenvuenus. KonnmuraTuBHbIE CBOWCTBA PacTBOPOB.
Ocmoc, kpuockonwms, »0ymuockomus. KoJulommHBIE — CHCTEMBEI.
Knaccudurkamnms KOMUIOMAHBIX cHCTEM. MUIEIUIBI U WX CTPOCHHE.
YCTOHYNBOCTD KOJIOMAHBIX CHCTEM, ONTHYECKHE M DJICKTPUIECKUE
cBoiicTBa. MeTonbl MOJyYeHUs] U Pa3pyLICHUS] KOJIOUIHBIX CHUCTEM.
KauecTBeHHble peakiuu Ha KaTHoHbI xene3a, meau(ll).

Otuyer mo JIP Ne 4
PI'P — 3ananue 2
PI'P — 3amanue 3

OIIK-4 Cnocoben
MPOBOJUTH U3MEPECHUS U
HaOmroeHus B cepe
npo¢heCCHOHATBHOMN
JIESITEIbHOCTH,
00pabaTbIBaTh U
MPEACTABISITh
9KCIIEPUMEHTAIbHbIC
JTAaHHBIE

1. CocTaBiser OTYETHI 10 Y4eOHO-
UCCIIEI0BATEIbCKON AEATENBHOCTH,
BKJIIOYas aHAIU3
SKCHEPUMEHTANBHBIX PE3yJIbTaTOB,
COTIOCTABJIEHUS UX C U3BECTHBIMU
aHaJIoTaMH

OU3UKO-XUMUYECKUE METOJIBI OTIpeieieHus: pH BOJHBIX pacTBOPOB.
YCTOHYMBOCTh KOJUIOWJHBIX CHCTEM, ONTHYECCKHE U JJICKTPUYCCKUE
CBOIICTBA.

Xumuueckass TepMoauHamuka. OCHOBHBIC — TEPMOJMHAMUYECKUC
(YHKIMK COCTOSHHS CHCTEMBL. DHTANBIUS, JHTPONUS W JHEPTHUL
I'mbOca m WX HW3MEHEHWs NpH XUMHUYECKHX Tporeccax. OCHOBBI
TepMoxumMuH. 3akoH lecca wm ero cneactBua. Kpurepuu
CaMOIIPOM3BOIHLHOTO MIPOTEKAHUS XAMHAYECKUX peaxuuii.
Onpenenenne TEIUIOBOTO P deKTa HeHTpaTu3aIim.

PI'P — 3amanue 3

PI'P — 3amanue 1
Otuer mo JIP Ne 5

DK3aMeH
(Bompocer u3 tecta 3,5-6,
12)

YK-6 CnocobeH ynpaBisaTh
CBOUM BpEMEHEM,
BBICTPANBaTh U
peaTn30BBIBATh TPACKTOPHUIO
CcaMOpa3BUTHS HA OCHOBE
MIPHUHITUIIOB 00pa30BaHUS B
TEUYCHHUE BCEH KU3HU

2. YMeeT mIaHupoBaTh CBOE
pabodee BpeMs U BpeMsl TSt
camopa3Butusi, HOpMyIUPOBATH
LENTU TIMYHOCTHOTO U

PO ECCUOHATBHOTO Pa3BUTHS U
YCIIOBHS UX JOCTHIKEHHUS, UCXOIS
W3 TCHICHIIUH pa3BUTHUs 00JIacTH
npoQeCCUOHATBHOM NEeSITEIbHOCTH,
WH/IMBHYaJIbHO-THYHOCTHBIX
0COOEHHOCTEH.

OCHOBBI 3JIEKTPOXUMHH. DNEKTPOXUMUYECKHE TPOIECCH U CHCTEMBI.
OmnpenencHre M KIAaCCH(PUKALUSA 3IEKTPOXUMHUYECKUX MPOLECCOB.
TTonsitue 00 37eKTPOAHBIX ToTeHITMANax. CTaHTAPTHRIN BOJOPOIHBIN
SMEKTPOJ, M BOJOpOJHAs IKajda IOTEHUMANoB. [ anbBaHHMYecKHe
snemeHnTsl, OJIC u ee usMmepeHue. TepMOAUHAMUKA AIIEKTPOAHBIX

npoueccoB. YpaBHenue Hepucra. [loTeHumansl MeTaUIMYECKUX,
ra3oBbIX W OKUCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX  DJIEKTPOJIOB.
DNIEeKTPOXUMHUYECKAs u KOHUEHTpaLMOHHAS MOJISIPU3AITHUSL.

Onextponu3. [locnenoBaTeTFHOCTD SIEKTPOTHBIX MPOIECCOB. 3aKOHBI
Qapazmes. DNEKTPONU3 C HEPACTBOPHUMBIMH ¥ PACTBOPHUMBIMHU
AQHOJJAMH.

Koppo3ust m 3ammra MeTaimioB OT Koppo3ud. OCHOBHBIE BHABI
KOpPO3HUH — XUMHUYECKas W 3JIEKTpOXUMUIeckas kopposus. Kopposus
MOJT IEHCTBHEM OITy)KIAIONIMX TOKOB. METOABI 3aIIUTHl OT KOPPO3UH:
JIETUPOBAHME, DJIEKTPOXUMUYECKAs 3alIUTA, 3ALIUTHBIE TIOKPBITHUSI.

Otuyet mo JIP Ne 7

Oruer mo JIP Ne 8

Ox3ameH
(Bompochl m3 TecTta 13 —
16)




2. MeToanka OlleHKH 3TanoB ()OpMHUPOBAHUSA KOMNETEHIUH MO TNCIUILINHE
PesynbraTrel 0Oy4deHHsT MO JUCHUILIMHE, COOTHECEHHBIC C YCTAHOBJIEHHBIMH B TIPOrpaMme
WHJUKATOpaMU JTOCTHIKCHHUS KOMIIETCHUUN IPOBEPSIOTCS IIPU IIPOBEACHUM MEPONIPUIATHM TEKYLICH
aTTECTAIlMU B MPOIIECCEe M3YUCHMs TUCIMIUIMHBI, YKa3aHHBIX B Tabnuie pa3aena 1.

B 1 cemecTtpe o0s3aTeNbHBIM 3TallOM TEKYIIEH aTTeCTalluu SBISETCS pacdyeTHO-Tpaduueckas
pabora (PI'P). TpebGoBanus x BemosHeHuto PI'P, cocraB m mpaBuia oreHkH cHOpMyIHpPOBaHBI B
nacropre PI'P.

[IpomexxyTouHasi arrecTanus Mo AMCHHUILIMHE TPoBOAWTCS B 1 cemecTpe B (popme 3K3aMeHa,
KOTOPBI HaIlpaBJICH Ha OLEHKY C(OPMHUPOBAHHOCTH pE3yJbTaTOB OOYYCHHS 10 JUCHHUILINHE,
COOTHECEHHBIX C YCTAHOBJIEHHBIMH B MPOTpaMMe HHAMKATOpaMH HocTwxkeHus kommereHmuit OITK-1,
OIIK-4, YK-6 1 COOTHECEHHBIX C HUMH WHIUKATOPOB. (CM. Tabnuiy paznena 1).

OK3aMeH NpOBOAUTCS B (OpME MHCBMEHHOTO TECTHPOBAHMS C HCIOJIB30BAaHWEM HIICKTPOHHOM
uHpOopMalMOHHO-00pa3oBarenbHoit cpeqa HI'TY. Bompocel Tecta TpeOyioT BBIOOP OJHOTO WK
HECKOJIBKUX BAPHAHTOB OTBETA, a HEKOTOPHIE BOMPOCH! TPEOYIOT PEIICHHS WM PAa3BEPHYTOTO OTBETA C
HOSICHEHHUSIMU.

Tect dopmupyercs u3 npuBeaeHHOro B [lacmopre sK3aMeHa CIUCKA BOIPOCOB, MO3BOJISIOIINAX
OIICHUTH PE3yJabTaThl OOyUYEHHUS TO IUCIHILIUHE, COOTHECEHHBIE C YCTAaHOBIEHHBIMU B TIpOrpamMme
WH/INKATOPaMH JTOCTH)KEHUS] KOMITETCHIINH.

OOmue npaBuia BHICTABIICHUS OLIEHOK TEKYIEH U MPOMEKYTOYHON aTTEeCTAIlH MO JUCIUILTHHE
OTIpENIETAI0TCS 0ATTbHO-PEHTHHTOBOM CUCTEMOM, TPUBECHHOM B paboyeil mporpaMMe TUCIIUTUTAHEI.

Ha ocHoBanuu kputepueB, NpUBEACHHBIX B I1. 3, OCYIIECTBIISIETCS OLEHKA YPOBHEU JOCTUTHYTBIX
pe3yapTaToOB  OOyYCHHS M0 JUCIMIUIMHE, COOTHECEHHBIX C YCTAaHOBJICHHBIMH B IIpOrpamMme
uHanKaTopamu noctkenus komnerenmnuii OIMK-1, OITK-4, YK-6, 3akperieHHbIX 32 JUCITUTLIAHOMA.

3. O0mas xapakTepuCcTHKA YPOBHEH pe3yJibTATOB 00yUeHHUsl, COOTHECEHHBIX ¢ HHAUKATOPAMH
JOCTHKEHUS] KOMIIeTeHIM i

IpoaBunyThlii. TeopeTnyeckoe COAECpP)KAHME Kypca OCBOCHO  MOJHOCThIO.  CTyIeHT
JIEMOHCTPUPYET CHCTEMATHYECKOE W TIYOOKOE€ TOHMMaHHE Yy4eOHOTrO MaTepHajlia M CIIOCOOHOCTh K
CaMOCTOSITETIbHOMY TIOTIOJTHEHUIO M OOHOBJICHMIO 3HAaHUM B XOJ€ JanbHeimed ydeOHOHl paldoThl u
npodeccuoHaIbHON JiesaTeTbHOCTH. ChopMUpoBaHbl HEOOXOIMMbBIC HABBIKH MPAKTHYECKON padoThl. Bee
yueOHbIe 3aJlaHHsl, TPETyCMOTPEHHBIE TPOrPaMMOil 00yUEHHsI, BBIITOJHEHBI KAUeCTBEHHO, 0€3 3aMeUaHuil.
Pe3ynbrarel 00y4eHUs MO AUCUUIUIMHE, COOTHECEHHBIE C YCTAaHOBJICHHBIMHU B IPOrpaMMe WHIMKATOpaMU
JOCTH>KEHUS] KOMIIETCHIIMH, OIICHEHBI YUCIIOM OaljIoB, BXOSIIUM B JUAMa30H MPOIBUHYTOI'O YPOBHS.

Bba3oBblii. Teopernyeckoe cojepkaHne Kypca OCBOCHO B 00beMe, HEOOXOAUMOM JIst
nanpHeimeil yueObl M mpodecCHOHATBHOM  JesATeNbHOCTH. HaBbIkM IpakTH4YecKod  paboTh
chopmupoBaHbl Ha 6a30BOM ypoBHE. Bce mpemxycMoTpeHHBIe TTporpaMMoi o0ydeHus y4eOHbIe 3aJTaHus
BBITIOJTHEHBI ¢ HEOOIBIIMMU MTOTPEITHOCTIMU. Pe3ynbTaTel 00y4eHHs IO AUCHIUIIINHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMU B MPOTrpaMMe MHAUKATOPaMH JOCTH)KEHUS KOMIIETEHIIMH, OLIEHEHbI YUCIOM OalljioB B
npezenax 6a30BOro ypoBHsI.

IloporoBelii. TeopeTndeckoe coaep)kaHue Kypca OCBOGHO B 00beMe, HEOOXOIUMOM JIs
JanbHEHIeH yaeonl 1 mpodeCcCHOHANTBHON NeATeIbHOCTH. HeKoTophle pakTHUeCKUe HaBBIKK PabOThI C
chopMupoBaHbl ¢ TmpobenamMu. YueOHble 3aJaHMs, NPEIYCMOTPEHHBIE NPOTrpaMMOi 00ydeHus,
BBIMOJHSUINCh C OMMOKaMM, HCIPAaBICHHBIMU TIOJI PYKOBOJACTBOM IpemnojaBaTens. Pe3ynabTaTsl
o0y4eHHsT TO JAWUCHUIUIMHE, COOTHECEHHBIE C YCTAaHOBJICHHBIMH B TMpOrpaMMe HWHAWKATOpaMH
JTOCTHKEHUS] KOMIIETEHLIUH, OLIEHEHBI YICIIOM OajyIoB B Mpe/iesiax MOPOroBOro yPOBHS.

Hu:xe moporoBoro. Teopetuueckoe cofepkaHue Kypca ocBoeHO (parmeHTapHo. HeoOxomumele
HaBBIKM MPAaKTU4EeCKOH paboThl c(HOpMUPOBaHBI MHMHHUMAJIbHO. bBOJNBIIMHCTBO Y4eOHBIX 3aJaHuUM,
MPEyCMOTPEHHBIX TMPOTpaMMOi OOy4YEeHHsI, HE BBHIMOTHEHBI. Pe3ynbTarhl OOy4YeHHS MO TUCIUILINHE,
COOTHECEHHBIE C YCTAHOBJIEHHBIMU B MPOrpaMME HWHJIUKATOPAMU JOCTHKEHHSI KOMIETEHIUH, OLIEHEHBI
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YUCIOM 6aJ'IJ'IOB, BXOAIIHUX B AUAINA30H HUKC ITOPOTOBOI0 YPOBHH.
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1. Meroauka oleHKH

OKk3aMeH TpoBOAMTCS B (OpME THCBMEHHOTO TECTHPOBAHUSI C  HCIIOJB30BAHUEM
AJIEKTPOHHOM HH(pOpMaImoHHo-00pa3oBatenbHoii cpeaa HI'TY (http://www.nstu.ru/sveden/eos).

TecroBble 3a1aHUsT OXBATHIBAIOT BCE COACPIKAHUE TUCIUILTHHBI « XHUMHSD.

Tect cocroutr u3 16 BOMPOCOB PA3IMUHOTO BHIA W IMO3BOJSIET MPOBEPUTH PE3YJbTAThI
o0y4YeHHs TI0 TUCIHIUIMHE, COOTHECEHHBIE C YCTaHOBIICHHBIMH B IMPOTpaMMe HHIWKATOPaMH
JOCTHKEHUSI KOMIICTCHITUH.

2. Kpurtepun ouneHKu pe3yJabTaTOB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMS
UHIUKATOPOB JOCTHKEHHs KOMIIeTeH Ui

BrimonHeHnue Tecta 3acUUTHIBACTCS Ha MPOABUHYTOM YPOBHE, €CIIM CTYACHT MPABHIBHO
OTBETUJI HAa BCE BOMNPOCHI TECTA, 3HAET OINpEACNCHUS BCEX MOHATUH, MPOJIEMOHCTPUPOBAI
CHOCOOHOCTh 0€30IMO0YHO yCTaHABIMBATH IOCIIEOBATEIPHOCTh M COOTBETCTBUE MEKIY
IpoleccaMd M SIBJICHUSMH, BBISBISATH MPOOJEMBbI, MpeliaraTb MEXaHHU3MBl UX pPELICHHUS,
MPEJCTABIISACT KOJIMYECTBCHHBIC M KAYeCTBEHHBIC XapaKTePUCTUKU OMPEICIEHHBIX MPOIECCOB U
HE JomyckaeT omuOOK mpu pemieHud 3anad. COBOKYHMHOCTb pe3yJlbTaTOB OOy4YeHHS IO
TUCITUTIIIMHE U COOTHECEHHBIX C HUMH WHIWKATOPOB IOCTHIKEHUS KOMIIETEHIIUN HE COACPIKHT
npoOeioB. YCTaHOBICHHBIE B NPOrpaMMe KOMIETEHIIUH CHOPMHUPOBAHBI B TOJHOM OOBEME.
Ornenka cocrasmusieT om 35 0o 40 bannos.

BrimonHenue Tecra 3acuMThIBacTCsl Ha 0a30BOM YpPOBHE, €CIM CTYICHT MPaBHIBHO
OTBETWJI Ha %3 BOIMPOCOB TECTA, 3HACT ONPEICICHUS OCHOBHBIX MOHSATUH, MPOJIEMOHCTPUPOBAI
CHOCOOHOCTh YCTaHaBJIMBATh IOCJEIOBAaTEIbHOCTE M COOTBETCTBUE MEXIYy IpoleccaMd U
SIBJICHUSIMHU, TIPaBWJIBHO XapaKTepHU3yeT TMPOIECCHI, SIBICHUS, HE JOMYCKAeT CYIIECTBEHHBIX
omunOoK mpu pemeHuu 3anad. COBOKYNHOCTh pE3yJNbTaTOB OOY4YEeHHs] MO AUCHUILIUHE U
COOTHECEHHBIX C HUMHU HHIUKATOPOB JOCTM)KCHUS KOMIIETEHIMH COAEPKUT HECYIIECCTBEHHBIC
npoOenbl. Y CTaHOBIICGHHBIE B MPOrpaMMe KOMITETCHIIMH C(HOPMHUpPOBAaHBI Ha 0a30BOM ypOBHE.
Ornenka cocrasusier om 27 0o 34 bannos.

BrimonHenue tecta 3acUMTHIBACTCS Ha MOPOrOBOM YPOBHE, €CIU CTYAEHT MPaBHIIBHO
OTBETHJII OT ¥ 10 % BONPOCOB TECTa, 3HAET ONpPEAEIECHHS OCHOBHBIX ITOHSTHH,
MPOJAEMOHCTPUPOBAJ CIIOCOOHOCTh YCTaHABIMBATH MOCIEI0BATEILHOCTh U COOTBETCTBUE MEXKITY
mpoIeccaMd W SBICHUSMHU, TPU PEIICHUW 3a7ad JOMYCKAeT HENPUHIUIHAIBHBIC OIIHOKH,
Hanpumep, BblYHcIUTENbHbIE. COBOKYMHOCTh pe3y/lbTaTOB OOy4YeHUS MO AMCHUIUIMHE U
COOTHECEHHBIX C HHUMH WHAUKATOPOB JOCTIKEHHUS KOMIIETCHIUNA COJEPKUT TPOOEIIHL.
YcTaHoBlIEHHBIE B IIpOrpaMMe KOMIIETEHUUH COPMUPOBAaHbI Ha MOPOroBoM ypoBHeE. OleHka
cocrasmusier om 20 do 26 bannos.

BrimonHenue Tecta cuMTaeTCs HeYAOBJETBOPUTENbHBIM, €CIU CTYIEHT IPaBUIBHO
OTBETUJI MEHEE YeM Ha IIOJIOBHHY BOMPOCOB TECTa, HE 3HACT OINpENeICHUI TOHATHH, He
MPOJAEMOHCTPUPOBAJ CIIOCOOHOCTh YCTaHABIMBATH MOCIEI0BATEILHOCTh U COOTBETCTBUE MEXKITY
npoIeccaMd M SIBJICHUSIMU, TIPU PEIICHWH 3a/1ad JAOMYCKaeT NPHUHIUIUAIBHBIC OIIMOKH.
COBOKYMHOCTh pe3y/bTaTOB 00Y4EHHUS MO JUCUUIUIMHE U COOTHECEHHBIX C HUMHU HHIUKATOPOB
JTOCTHIKEHUSI KOMIIETCHIIUN CONEPIKUT CYIIECTBEHHBIC MPOOEINBI. Y CTaHOBIIEHHBIE B MPOTPaMMe
KOMITETeHIINH He chopMupoBanbl. O1ieHKa coCTaBiseT meree 20 6annos.
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3. IlIkana oueHKH

DK3aMeH CUUTAETCI CHaHHbIM, €CJIM CyMMa 6aJIJIOB 10 BCEM 3alaHUAM 6Hnera COCTaBJIAICT
om 20 0o 40 6awos BrmountenbHo. Cymma wmenee 20 OayyioB  mpHU3HAETCS
HCYHAOBJICTBOPUTCIILHBIM PE3YJILTATOM HpOMe)KYTOqHOﬁ arrecTaluy 1o JUCHUIIJIINHC.

B o0meit omeHke N0 OUCHUIUIMHE SK3aMEHALMOHHbIE Oayibl yYUTHIBAIOTCS B
COOTBETCTBHUH C IIPABUIIAMH OAJIIIbHO-PEUTHHTOBOM CHCTEMBI, ycTaHOBIEHHBIMU B HI'TY.

4. IlpumepHbIi TeCT IJIsl SK3aMEHA

Tect
0 TUCHUMIINHE «XHUMHUI»

Bompoc 1.
Cymma KosdpdpuLmeHToB B ypaBHeHUMU peakun Mg + HNO3 = Mg(NO3)2 + N2O + H2O pasHa ...
B 4yepHosuke sk3ameHayuoHHol pabomel npusedume peuieHue:
- cocmaseime 31ekmporHeIl baaarc (1 6ann),
- paccmaseme ko3agguyueHmei (1 6asn),
- YK@Xume okucAumens U soccmadosumess U paccyumatime Ux MOASpHele Maccel skeusaseHmos (1 6an).
Mpu omcymemesuu pewierus, npu npasuasHoMm seibope omsema, 6aan yMeHswaemcs s 3 pasa.
14
U2y
10
19
(oanH BapwaHT)
Ouns3
Bompoc 2.
3HaueHuns opbUTaNbHOrO KBaHTOBOIO YKMCNa ANA BaNeHTHbIX 31eKTPOHOB aToMa BpoMa paBHbl .. U . ..
v
0V
4
3
(BO3MOXHO HECKO/IbKWX BapvaHTOB)
Ous?2
Bompoc 3.
YpaBHeHMe XMMMUUECKOW peaKLUK, CTaHAAPTHOE U3MeHeHNe 3HTaNbNuKM B KOTOpPOIi cooTBeTCTBYeT
CTaHAAPTHO 3HTaAbNUKN o6pasoBaHWA TBepgoro Kap6oHata Kanbuusa Npyu Temnepatype 298K umeer Bug . .

0o

00

Ca(1) + 1/202(r) + CO2(r) = CaCO3(7)

o Ca0(1) + CO2(r) = CaCO3(1)

© ca(r) + 3/202(r) + C(rpadur) = CaCO3(T) v
O cam + 3/507(r) + C(anmas) = CaCO3(1)

(oamH BapuaHT)
Ous2

Bompoc 4.
TeMnepaTypHbIii KO3GOULIMEHT CKOPOCTU 3eMeHTapHOI peakLK paseH 2, 1 Npu Temnepatype 40 °C peakuus
3aKaHuMBaeTca 3a 5 MUHYT, To Npu Temnepatype 10°9C Bpema 2aBeplueHNa BYAET PABHO ... MUHYTaM.

Omsem (4ucno):
v [Mpasuneneili omsem: 40
Ouns2



Bompoc 5.

Mpwu yBenuuennn gasnedna B cucreme 2 CO(r) + 02(r) = 2 CO2(r)
B 3 pasa CKOPOCTb NPAMOIA peakynn N3MEHUTCA B ... pas.

Omsem (4ducao):
v lpasunensili omsem: 27
Ous?2
Bompoc 6.
PaBHoBecue 3Hg0TepMUUeckoid peakuumn N2(r) + 02(r) = 2 NO(r) cmecTuTca B cTopoHy obpasoBaHua NO
npu...

™
L noBslwernn Temnepatypsl
™y
L yeenuuenun aasnenns Op

i:»i NOHWXeHW obLero gaBneHns B cucTeme
L nommxenum TemMnepaTypel
(BO3MOXHO HECKONbKWUX BapUaHTOB)
Oumns2
Bompoc 7.
Cmewann 200 r pacTBOpa rMHOKO3bI C MAacCOBOW Aoneli pactsopeHHoro sewectea 20% u 300 r pactBopa ¢
MaccoBoid goneli 10%. MaccoBas fons BellecTBa B NONYYeHHOM pacTBope paBHa . . .%.

B uepnosuxe sxzamenayuonnoii pabomol npusedume peuterue. Ilpu omcymemeuu 0anHo20 peuteHus, npu
npasuseHoM seibope omeema, 6a/1 yMeHsLaemcs 8 3 pasd.

'L:.i' 15
O
18
Qv
(oAviH BapuaHT)
Ons3
Bompoc 8.
PacTBOp rvapokcnaa bapua umeeT pH=13. KoHueHTpaums ruapokcnga bapua B 1 aMTpe pacTeopa paBHa . . .
B none BBeAnTe 3HaYEHME C TOYHOCTLIO A0 COThIX (Hanpumep, 0.01)
B yepHosuke 3k3ameHHayuoHHoU pabomel npusedume petuerue. [pu omcymemeuu daHHO20 pewieHuUs, npu
npasuasHoM seibope omsema, 6a1 yMeHewaemca s 2 pasa.

Omeem (uucno):
v lpasuneHreili omsem: 0.05
Owuns2
Bompoc 9.
Conu, pacTBopbl KOTOPbIX MMEIOT KUCAYIO Cpeay U NoABEPraloTcA rMaponsy Nno KaTMoHy, MMeloT cocTas
B uepHosuke sk3ameHHayUoHHoU pabomel npusedume peakyuu 2udpoausa odHoll us coneli 8 UOHHO-MOAeKyAAPHOU

uau MosiekyaapHol gpopmax no | cmyneHu.
B cnydae omcymemesus daaHozo omeema, hpu sepHoM selbope sapuaHma Ha sonpoc mecma, 6a44 yMeHoUIdemca 8

LI KNO3

0 Ba(NO3),

[ NHaNO3 v

(BO3M O>XKHO HeCKONbKWUX BapMa HTOB)

Ous4

Bompoc 10.
PacTeop, cogepxawwumii 9,2 r HeanekTponuTa 8 400 r BoAbl, 3amep3aeT npu -0,93 oC. MonpsaHas Macca

HEe3NeKTPOAUTa paBHa . .. [/MoNb
Kip(H20) = 1,86 rpaakr/monb.
Omesem (4ucho):

v lpasuneHeill omsem: 46
Ousz2



Bompoc 11.
KoopauHaLWOHHOE YWUCN0 1 3apsj MoHa-KoMNaekcoobpasosaTens B coeanHeHnn [Sn(OH)2(H20)4]SO4 paBHsl . . .
M...
B uepHosuke sksameHayuoHHoU pabomel Hanuwiume ypasHeHUs hepsuyHoll U smopuyHoll duccoyuayuu
KOMNAEKCHO20 CoeDUHEHUS, 8bipaxeHUe KOHCMaHmel Hecmolikocmu 05 KOMNAEKCHO20 UOHQ.
B cayqyae omcmymcemaus omeema Ha 0aHHbIl 80npoc, HO Npu eepHOM 8eibope 8apUAHIMos Mecmosgozo 3a0aHus,
6ans ymeHeiigemes e 2 pasa.

EJ-¢-2

+3
Osv
O +4
)
iy
(BO3MOXHO HECKONBKWX BapPUaHTOB)
Owuns2
Bompoc 12.
Ans 3018 MoAMAa CBMHLA, NoayyveHHoro no peakunn Pb(NO3)2(u3beitok) + 2 KI = Pblp + 2 KNO3, koaryasuumto
BbI3bIBAMOT . ..
B yepHosuke 3k3ameHayuoHHoU pabomel npusedume ghopMysty MUYensel U ykaxume
nomquuaﬂonpeéeﬂﬂmwue UOH®bI.
B cayyae omcmymcemeus omsema Ha 0aHHbIL 80npoc, HO Npu sepHOM selbope sapuaHma, baan

yMeHbwaemcs e 3 pasa.

':-:-:' HeWlTpanbHble MOoaeKyNbl
'::3' KaTWOHbl U @aHWOHbI OAHOBPEMEHHO
'(:3' aHWOHBI 31eKTpoanTa
O katvoHsl 3aNekTpoauTa
(oAWH BapunaHT)
Oumns3
Bompoc 13.
Mpw paboTe rajbBaHNUECKOTO 31€MEHTa, COCTOALLETO U3 aNtOMUHUEBOTO 1 KOBANETOBOrO 31EKTPOAOS,
norpy>xeHHbix B 0,5M pacTBopbl VX XNOPWAOB, Ha aHoAe ByaeT NpoTekaTh NPOLIECC, YPaBHEHME KOTOPOro UMeeT
BUA ...
B yepHosuke pabome! 3anuwiume cxeMy 2a/1b8AHUYECKO20 31eMeHMad, 3/1eKmpodHsie NPOUeccs! U CyMMApHYH
peakyuto.
B cayuae omcymcmsus omeema, HO npasu/eHOM eeibope sapuaHma mecmosozo 3adaHus, cymma 6aina

yMeHblWiaemcs & 3 pasa.

O Al=AB+ +3e
v
O o2t +2e =0Co
O AR+ +3e =Al
Oco=co?*+2e
(oaviH BapwmaHT)
Ous3
Bomnpoc 14.
10,1 r TpexsaneTHoro MeTanna Obl10 NONYUEHO NPW 3NEKTPONN3E BOAHOTO pacTBopa xaopuaa Metanna(lll) ¢
YrOJIbHBIMW 31eKTPOAaMK1 Npw cuae Toka 25 A u kKaToAHOM Bbixo4e no Toky 75% B TeueHve 50 muHyT. F = 96500 Ka.
MonspHaa Macca MeTania paBHa . .. [/MOoJb.
3Hauerue npusedume ¢ MOYHOCMbH J0 Yen020.
B uepHosuke sksameHayuoHHoU pabomel 3anuluume ypasHeHua peakyull, NPOMekarowux Ha 31ekmpodax.
lpu omcymemeuu daHHO20 omeema, HO NpasuLHOM sbibope Ha mecmoseili sonpoc, 6aan ymeHslaemcs e 4 pasa.

Omeem (uucso):
v lpasuneHeili omsem: 52
Ous4



Bompoc 15.
[ns 3a1MThI XKeNe3HbIX U3AEINIA OT KOPPO3MMW B KAYECTBE AHOAHOTO MOKPLITMS MOXHO UCMONBL30BATE . . .
B uepHosuke 3k3amMeHayuoHHol pabomel 3anuwiume ypasHeHUs 31ekmpoBHelx peakyuli hpu HapyweHuu
yenocmHocmu nokpeimus 8 cpede ¢ pH = 2.

B ciyyae omcymemsus omeema, HO 8epHOM 8blbope 8apuUAHMa Ha mecmosslil sonpoc. 6aan ymeHswaemcs Ha 2
6aana.
S Sh
|’-'\|
' Ag
1/'.\| .
~' Ni
1,—\.
S In
(oAvH BapKuaHT)
Ous3
Bompoc 16.

Mpu B3aMMOAEACTBUM MOHOB Fe3* ¢ pacTBOPOM, COAEepPXKalUMM POAAHMA-NOHBI, Habto4aeTca obpasoBaHue . . .

-(:,i- KpOBaBO-KpacHOro pacteopa
/ APKO-CHHEro pacTeopa

U ronyboro ocazka

O Genoro ocajka

(oanH BapwaHT)

Owus1
YT1Bepxaaro:
3aB. kadenpoii Amnapues A.U.
« » 20 r




DenepanbHOE rOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE yUPEKICHHE
BBICLIETO 00Pa30BaHUs
«HoBocuOupckuii rocy1apCTBEHHBIH TEXHUYECKH YHUBEPCUTETY

Kadenpa xuMun 1 XMMUYIECKON TEXHOJIOTUH

IHacnopt
pacueTHO-TpapuuecKoil padoThl

MO0 JUCHUIUIMHE «XUMHUsI», 1 cemecTp

1. MeToanka oneHKH

Beimonnenue pacuerHo-rpaguueckoit padotsl (nanee PI'P) susiercst opmoit Tekymiero
KOHTPOJIS 110 IUCUUIUIMHE, TPETyCMOTPEHHON Y4EOHBIM IJIaHOM.
IMens PI'P: cTymeHTBl [NOMKHBI HAydWTbCS, BBIIOJHUB PAacy€Tbl, OIPENCIATh
BO3MO>KHOCTb CaMOIIPOU3BOJIBHOIO POTEKAHUs MpoLecca B 3aJaHHBIX YCIOBUIX
Oo6s3arenbHBIM 351eMeHTOM PP sSBIsIIOTCS pacyeTsl 1 moCTpoeHHE TpaduKa.
PI'P BbIMONHAETCS WHAMBUAYAIBHO, HOMEP BapHAaHTAa COOTBETCTBYET IMOPSAKOBOMY
HOMEPY CTYAEHTA B TPYIIIOBOM XKypHaJIE.
KonuuectBo 3amaHmii 10oCcTaTodyHO MAisi  OOECHEUEHHMs, KakIOro OO0y4aromierocs
VHIUBUyAJIbHBIM 3a1aHueM PI'P.
[lepen BbITONHEHWEM 3aJaHUsl CTYAEHT JOJDKEH O3HAKOMHTBCS C TEOPETHUYECKHMMH
cBeneHusIMH 110 TeMe PI'P, nucnonp3ys yueOHyI0 1 yueOHO-METOIMUECKYIO JINTEPATYPY.
[IpenonaBaTenb OCYIIECTBISIET PYKOBOJACTBO I10 BBINOJHEHUIO 3aJaHMs, OKa3bIBAET
KOHCYJIbTALIMOHHYIO IIOMOLIb ¥ IIpuHUMaeT oryeT 1o PI'P.
[To pesynbraram BoinoaHeHus: PI'P BeimosiHsI€TCA OTYET, MPEACTABISIEMbIl B MUCEMEHHOM
u anekTpoHHOU (opme. OOs3arenbHble CTPYKTYpHBIe dacTu PI'P u onenuBaembie mo3uiuu
IPUBEJICHBI B TaOJIHIIE.
No | Ctpykrypnsie yactu PI'P OneHuBaeMast O3UIIMS
1 | Xumudeckas TepMoguHamMuka | McxomHbie maHHBIC
PacueTsl 1 cocTaBieHUEe ypaBHEHUN peakiuid
ITocTpoenue rpaduka
AHau3 ¥ HHTEPIPETAIUs JaHHBIX (BBIBOJ] MUTH 3aKTFOUCHHE)

2 | OOmume CBOMCTBA PaCTBOPOB Pacuer TtemmepaTypbl KUIEHUS U 3aMep3aHUs 3aJaHHOTO
pacTtBopa
3 | KommounHelie pacTBOpbI CocraBieHue ypaBHCHUN PEeaKITuit

Pacuer konnuecTBa pearupyronmx BEMeCcTB
®dopmysia MUIIEUIBI U €€ cocTaBHble yacTu. Koarymnupyroiiee
JICHCTBHE DIICKTPOIUTOB

PacuetHo-rpadmueckas paboTa  BBINOJHAETCS  CTYASCHTOM  HWHIAWUBUIYAJIbHO  I10
BapraHTaM, O(OPMIIIETCS COTJIACHO PEKOMEHIAlUsM, KOTopble mpuBeneHsl B OYMK mo
JUCLIUTLINHE.

Tpebosanus k opopmieruro:

O6wem PI'P mo 10 crpanwmi; MammHonucHoro tekcra ¢popmara A4. Ipudt Times New Roman,
12. ®opmynsl Habuparorcss B pemakrope Math Type. PasMemienre CKaHUPOBAHHBIX (DOPMYyT He
noryckaetcs. Hymeparus cTpaHuil CKBO3HAsl, B HWKHEW YacTH JIUCTa IO LEHTPY apaOCKuMH mudpamu.
Pabora nomkHa OBITH OTpPETAKTUPOBaHA, HE COJICPKATh OpporpaduUeCKuX, CHHTAKCHUECKUX M CTUIICBBIX
OIINOOK.

OTyeT B yCTaHOBJICHHBIE CPOKU caaercs Ha kadenpy mis mpoBepku. [IpemomaBaTens
OIICHUBAET Ka4eCTBO Pa0OTHI, OTMEUAET IOJIOKHUTEIbHBIE CTOPOHBI M HEIOCTATKU PadOTHI U
OTIpeNIeTIsieT, AOMyCKaeTes U OHa K 3amuTe. [Ipr HeoOX0IMMOCTH TpernoaBaTeh BO3BpaIIaeT
PT'P crymenty misi mopaOOTKM W YCTAHABIMBACT CPOKH IMOBTOPHOTO MPEIOCTABICHUS IS




npoBepkH. 1o 3amuTsl paboThl CTYIEHTOM JOJKHBI OBITH C/eNaHbl HE0OXOAUMBIE UCITPABICHUS
Y IOIIOJIHEHUS 110 BCEM 3aMEYaHMsIM IIPENOIaBaTeNs.

IIpn mnonoxurensHOM pe3ynbrare oueHuBanus PI'P crymeHT e€ pacreuyaTsiBaer,
nepeaaeTr Ha kKadeapy M 3alMIaeT A0 CECCUU B Ha3HAYEHHOE MIPEIo1aBaTesIeM BpeMsl.

3amura PI'P npoBoautcs B Buzne tectupoBanusd. Ilo pesynbraram BeimonHenus PI'P u
uToraM TecTupoBaHus (3amuTel PI'P) BhIABIsETCS ypOBEHb 3HAHHUM CTYICHTA, CTENEHb €ro
CaMOCTOSITEIFHOCTH TIPU  BBIIIOJHEHWH paOOThl M CTYAEHTY BBICTABISETCS OLEHKA B
COOTBETCTBUU C KPUTEPHUIAMHU, IPUBEACHHBIMU B I1. 2 HacTosmero [lacnopra.

2. Kpurtepumn ouneHKu pe3yJbTaTOB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMS
UHIUKATOPOB JO0CTHKEHHs KOMIIeTeHIHI

OOuue nmpaBuiia BBICTABIECHHUS OLEHOK TEKYILIEH aTTecTaluu ONpeNesstoTcss OaibHO-
PEUTHUHIOBOM CUCTEMOM, YCTAHOBIICHHOU JIOKaabHbIM akToM HI'TY.

PI'P cuuraercsi BBIOJHEHHOM Ha NPOABMHYTOM YPOBHE, €CIM BCE HEOOXOAMMBIE
pacyeTsl TPOM3BEIECHBI CAaMOCTOATENLHO W 0e3 OomuOOoK; Bce CTPYKTypHbie yactu PI'P
BHITIOJTHEHBl TPABWJIBHO W B TMOJHOM O0OBeMe; pabora odopMiIeHa B COOTBETCTBHH C
TpeOOBaHUSAMU; CJaHa MPEIOAaBaTeNI0 B yKa3aHHbBIE CPOKU U HE BO3BpAIAIach JIsl JOPabOTKU;
JIaHbl MOJIHBIE M Pa3BEPHYTHIE BBIBOJBI; HA 3alllUTE CTYAEHTOM JaHbl BCE NPABWIBHBIE OTBETHI.
COBOKYITHOCTh  3aIUIaHUPOBAHHBIX PE3YJIBTATOB M COOTHECEHHBIX C HUMH WHAMKATOPOB
JOCTHKEHUSI KOMIIETEHIIMH HE COAEpKUT MpobenoB. 3akpersieHHble 3a PI'P kommerenimn
chopMupoBaHbI Ha IPOJIBUHYTOM ypoBHE. Onienka cocrapinset 10 6annos.

PI'P cumraercsi BBHIOJHEHHON Ha §a30BOM YpOBHE, €CJIM BCE HEOOXOIUMBIE PacUETh
MIPOU3BENICHbI CAMOCTOSITENIbHO M 0€3 CYIIEeCTBEHHBIX OIIMOOK; Bce CTpyKTypHble yactu PI'P
BBITOJIHEHBI MPABUIIBHO, HO €CTh 3aMeUaHMsl K MOJHOTE MperocTaBieHus nHpopmarum; padbora
oopMIIeHa B COOTBETCTBHM C TPEOOBAHMUSMHM; CllaHa IpPENojaBaTelli0 B yKa3aHHbIE CPOKU U
OJTHOKPAaTHO BO3BpalllaJlaCh CTYACHTY [UIS HE3HAYUTEIbHOH JO0padOTKH; B 3aKIIOUEHHUH
MPUBEICHBl apryMEHTUPOBAHHbBIE BBHIBOJBI; Ha 3aIIMTE CTYACHTOM JOIMYIIEHO He Oosiee OqHOMU
omnOku. COBOKYITHOCTH 3aINIAaHMPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX C HUMHU MHJIUKATOPOB
JOCTYDKCHHST KOMIIETEHITUN COJEPKUT HECYIIECTBEHHBIC NpoOensl. 3akperuieHHble 3a PI'P
KOMIIETeHIIMH c(hOpMHUPOBaHbI Ha 6a30BOM ypoBHe. O1eHKa cocTaBiser om 7 0o 9 bannos.

PI'P cunTtaercs BBIMOJHEHHON HA MOPOr0OBOM YPOBHE, €CIIH BCE HEOOXOIMMBIE PACUEThI
IPOM3BEACHBI CAaMOCTOSTENIFHO, HO C OMIMOKAaMH, 4aCTh U3 KOTOPHIX HOCHT MPUHIMITAATBHBIN
XapakTep; €CTh 3aMEYaHMs K IMOJHOTE IpeaocTaBieHus umHpopmaiuu; padota odopmieHa B
COOTBETCTBUHM C TpPEeOOBAaHUSAMM;, CJaHa MpPENoJaBaTeiio, HO HEOJHOKPAaTHO BO3BpAaIlalach
CTYIEHTY JUIsl 10pabOTKH; PUBEIEHbI KpaTkue (He apryMeHTHpPOBaHHbIE) BHIBOJBI, HA 3allIUTE
cTyaeHToM aonyiieHo He 6oiee 50% ommnbok. COBOKYIHOCTD 3aIUIAHUPOBAHHBIX PE3yIbTATOB U
COOTHECEHHBIX C HUMHU HHJHUKATOPOB JOCTHKEHUS KOMIETECHUMH CONEPKUT CYLIECCTBEHHBIE
npo6ensl. 3akperieHHble 32 PI'P komnereHnnu chopmMupoBaHbl Ha TOPOroBoM ypoBHE. OreHka
cocTaBisieT om 5 0o 6 b6annos.

PI'P cuutaercs He BBINOJHEHHOI (HIKE IIOPOrOBOTO YPOBHS), €CIH PacyeThl
MPOU3BENECHbl C CEpPhe3HBIMH OMIMOKAMM; €CTh 3aMeyaHUsl K IOJHOTE MpPelOoCTaBIICHUS
uHpopmauun u odopmienuto; PI'P Obma crmana mnpemomaBarento, HO HEOJHOKPATHO
BO3BpaIajgach CTYACHTY IS JOpaOOTKH, YTO HE MPHUBEIIO K YIydlIeHuio ee kayectBa; PI'P He
JIOTIYIIIEHA 10 3alUThl, YTO CBUJETEIBCTBYET O HEYIOBIETBOPUTEIHHOM YPOBHE JOCTUTHYTHIX
CTYJIEHTOM pe3ysbTaToB. COBOKYIHOCTh 3aIUIAHMPOBAHHBIX PE3YyJIbTAaTOB M COOTHECEHHBIX C
HUMHU HHJIUKATOPOB JOCTH)KEHHS KOMIIETEHIIMM COJEP)KUT MHOKECTBEHHBIE CYIIECTBEHHBIE
npoOensl. 3akperieHHbIe 3a PI'P komnereniiun He chopmupoBanbl. O1ieHKa COCTaBIIsIeT MEHEe
5 bannos.



3. IIkaJja oueHKH

B oOmeii onenke mo mgucturimHe Oamwibl 3a PI'P yuuThiBaroTcs B COOTBETCTBHHM C
npaBUiIaMd  OaJUIbHO-PEUTHMHTOBOM  CHCTEMBI, TPUBEACHHBIMH B pabodeld mporpamme
JUCLUILIAHEL.

PI'P kax ¢opma TeKyIero KOHTPOJIS 10 AUCLHUILINHE CYUTACTCS YCIEIIHO BHITIOJTHEHHOM,
€ClIi CyMMa TIOJYYEHHBIX OaUIOB 1O BCEM €ro 3aJaHusM coctaBisieT om S do 10 bannos
BKJIFOUUTEJBHO.

4. TIpumepHblii nepevyeHb 3axanuii (mo Bapuanram) PI'P

Tems! u ycnosus 3aganuii PI'P npuBenens! B cOOpHUKE WHAMBUIYAIbHBIX 3aJaHUN
http://elibrary.nstu.ru/source?id=48055

3aoanue 1. Jlano ypaBHeHHE peakuny (CM. BApUAHT B Tald. 4).
1. JIna  Bcex  BEIIECTB,  YYacTBYIOIIMX B  pEaKkUWH,  BBIIMIONTE W3 TPWIOKEHHA  (CM.

http://elibrary.nstu.ru/source?id=48055) sHaueHws CTaHAAPTHBIX TEPMOIMHAMIYCCKIX BesianH A ¢ H g 11 Sog .

2. BouncianTe W3MEHEHNE YHTAIBITHH peakuumn Ar H 3981/1 OIIPEACIINTE, ABIACTCA JIU JaHHAsA pCaKIUA 3K30- UIIN

SHIOTEPMHYECKON. 3aNHIINTE TEPMOXHUMUYIECKOE YPaBHEHIE PEAKIINH.

3. Tlo BUAY YpaBHCHUSA PCAKLHU, HEC an/I6eraﬂ K pacucTaMm, OIpCACIUTC 3HAK U3MCHCHUA DHTPOIMUU pCaKIun

Arsg% . Beruncinue u3smeHnenue OHTPONHNHU PCAKIIUU B CTAHAAPTHBIX YCJIOBUAX, 00BSICHUTE 3HAK Arsg% .

4. Bprumcnure sHepruo [mb0ca mpsMOH peakIMu B CTAaHAAPTHBIX YCIOBHAX ArGgg8 U YCTaHOBUTE
BO3MOXKHOCTh CAMOITPOU3BOJIFHOTO TIPOTEKAHUS PCAKIIHH.

5. Ompezenute TeMnepaTypy, IpH KOTOPOH peakiys HaxoquTcs B paBHOBecuH (7).

6. Paccumraiite A,G npu Ty = T,-100, T, = T,+100.

7. Tloctpoiite rpaduk 3aBucumocth A,G or 7 um o0003HaubTe Ha rpaduke o007aCTH TEMIEPATyp

CaMOIIPOM3BOJIHLHOTO MPOTEKAHMS PEAKIIHN.
8. BrrumciuTe 3HaYeHMs KOHCTaHTHI paBHoBecus K. mpu Ttemmeparypax 71, 71 m T,. Chenmaiite BBIBOX 0
BIIMSIHAW TeMIICpaTyphl Ha BennmdunHy K 1 Ha CMeIlIeHne XUMHYECKOTO PaBHOBECHSI.

3adanue 2. Paccuuraiite TeMmmeparypy KHIEHHS W 3aMep3aHHs pacTBOpPa, COCTaB KOTOPOro IpeNCTaBlIeH B
tabmuue 8. TemmepaTypbl KHOCHHS M KPHUCTAUIH3ALWH, KPHOCKONMUYECKas M 30YJUIHOCKOIUYECKAsT MOCTOSHHBIC
YHCTBIX PaCcTBOPHTEICH MpUBeACHBI B prinoxkenun 4 (cm. http://elibrary.nstu.ru/source?id=48055).

Tab6bnuma 8

Homep PactBopurenn PactBopenHoe BemiecTBo
BapuaHTa Bemectso Macca, r BemiectBo Macca, r
DrtaHom Caxapo3za
1 500 30
C,HsOH C12H22011
Bona MoueBuna
2 H,0 500 (NH,),CO 20
YKcycHas KACI0Ta AHTpateH
3 CHsCOOH 100 CaaHio 4,25
Xnopodopm IIponenoBas kuciaora
4 CHCl, 500 CsH,O, 1.2
Jramon AHTpaHmIOBas
5 C,H-OH 200 KHUCJI0Ta 4.0
2 NH,CsH,COOH
benzon Kamdopa
6 250 7,55
CeHs C1oH160 !
Xnopodopm Hadramun
7 CHCl, 250 CyoHs 2,35
Bona I'uuepun
8 H,0 200 C3He(OH)s 11
DTaHon CanuuuiioBas
9 C,HsOH 250 kuciora C;HgO3 1



http://elibrary.nstu.ru/source?id=48055
http://elibrary.nstu.ru/source?id=48055
http://elibrary.nstu.ru/source?id=48055

Cepoyrnepon bensoitnas kucinora
10 Cs; 100 CsHsCOOH 25
Bona OTUJICHTJIUKOJIb
H H;0 20 (CH)A(OH); 125
uknorexcan IMuppon
12 CoHy 50 CHeN 0,25
13 g 150 Cepa 0,75
JvaTHnoBsii 2¢up AHunvH
14 (C2Hs),0 50 CeHsNH; 0.7
Bogna I'moxo3a
15 H,0 250 CoHy,06 20
benson ®enon
16 CoHg 50 CollsO 0,9
Bona Meranon
17 H,0 500 CH,OH 16
Bonma Caxapo3za
18 H,0 100 CiHy00 17,1
TpuxisopykcycHas
19 berson 200 Kuciora 4,95
676 CCl;COOH
YkcycHast KucioTa Aueton
20 CH,COOH 200 (CH,),CO 28
Aueron Imanepun
2t (CH2),CO 400 C3HS(OH), 92
Bona I'moxo3a
22 H,0 100 CoHp06 4,84
UeThIpeXXJIOPUCTHIH
A
23 yrIaepon 100 chrgfgf 1,45
CCl,
YkcycHas
24 KHUCJI0Ta 50 AHTpaneH 1,8
CH;COOH Ciatlo
OTaHon MoueBrHa
25 C,HsOH 50 (NH,):CO 1.25
Bona Cynbdar HaTpust
26 H,0 500 Na,SO, 14,2
[Mupunun Xnopua IuTHst
27 CoHeN 250 LiCl 0,84
Bona TuomoueBuHa
28 H,0 50 CH,N,S 1,52
Bogna Ilepoxcua Bogopoaa
29 H,0 100 H,0, 1,7
AUCTHICATUIIMIOBAS
30 (? TI?HSIH{ 50 KHCJIOTa 18
218 CgHgO4

3aoanue 3. JlaHbl pacTBOPHI JBYX PEarcHTOB (CM. BapuaHT B Ta0i. 9).

1. Hanmmmre MOJeKyJsIpHOE ypaBHEHHE XUMHYCCKOW pPEaKIWd 00pa3oBaHMSA KOJUIOMAHOW YACTHUIBI TIPHU

CMEIIUBAaHHUH JIBYX PACTBOPOB.

2. Ormpenenure, KAKOM PearcHT B3AT B H30BITKE.

3. CocraBbTe (HhopMyJy MHUIIEC/UTBI, 0003HAYBTE U HA30BUTE €€ COCTABHBIC YaCTH.

4. Ompenenute 3apsa KOJJIOWAHON YaCTUIBI M YKAKUTE, K KAKOMY 3JICKTPOIy OYIOyT ImepeMenaThcsl YaCTHIIBI

30JI4 B IOCTOSIHHOM 3JICKTPUYCCKOM I10JIC.

5. Kako#i U3 yKka3aHHBIX 3JIEKTPOJIMTOB OyAeT 001aJaTh HAMITYyUYIIUM KOAryIMpyomuM aelicteueM. OObsicHUTE,

nouemy?




Tab6bauma 4

Howmep 3aoanue 1 Home 3aoanue 1

BapuaH P
Ta ad +bB = cC+dD BapuaHTa ad +bB = cC+dD
1 CHyry + HoO(y = COry + 3 Hyy 16 2 PCly + Oy = 2 PCI30y,
2 CHyy + 2 HoS(y = CSyy + 4 Hyry 17 SiClyqy + 2 Hyry = Siyy + 4 HCly,
3 COyy + 2 Hyy = C(y + 2 HyOry 18 2 NOg + Clyqy = 2 NOClyy
4 2 NF3qy + Oy = 2 NOF5 19 CHyry + 3 COy =4 COry + 2 H0
5 COxry + 4 Hyy = CHygry + 2 HyOyyy 20 2 COy + 4 Hyy = C,HsOHy + HyO
6 2 PCls¢y + 0, =2 POClyy + 2 Clygy 21 2 Hy0 () + 2 Clyy =4 HCI ) + Oy
7 CSyy + 2 HoS 1) = 4 Sty + CHypy 22 Nagy+ 2 SO34) = 2 NOpy + 2 SOy
8 SOy(y + 3 Hywy = HaSiy + 2 HO 23 CSyy + 2 Clygy = CClygy + 2 Sy
9 2 NOyqy + Fory = 2 (NOL)F 24 2 NOgy + 2 SOy = Nygy + 2 SO5¢yy
10 2 NOgy + Brygy = 2 NOBr, 25 SiF4q + 2 HO) = 4 HF ) + SiOy
11 2 NOgy + Haqy = NoOgy + HoOyy 26 H,Sq + 2 HyO) = SO5¢y + 3 Hyy
12 Sy + 4 COyqy =2 SOy + 4 COpy 27 CHyy + 2 HyOqy = COyy + 4 Hyy
13 Syt 2Hy iy =2 HoS 28 2 SOyr) + Oyry = 2 SO3y
14 2 CO(y + 2 Hypy = CHygy + COypy 29 SOy +2 COqy = Sy + 2 COypy
15 2 HoS(ry + SO5¢4y = 3 Sy + 2 HyOy 30 COyy + 2 Hyry = CH30H




Tabanuma 9

aﬂeKTpOHPITLI , BBI3bI-

Homep Pacrsop | Pactsop I BAIOLIHE KOATYJISALIHIO
BApHANTa ™R ecTBO C, MOJIB/JI V, M Bemecrso C, MOJIB/II V, M1

1 Sr(NO5), 0,05 20 Na,SO, 0,01 20 Kch"'afp”(??“’

2 Pb(NO3), 0.1 100 KCI 0.1 200 AN -

3 FeCl, 0,001 50 Na,S 0,002 50 NaBPFOé;'(gSS')\iOS)Z'
4 BaCl, 0,01 100 KaPO, 0,02 100 NaBPé)e‘;'(sCSﬁ'ioa)z'
s N&CO, 05 50 Ni(NO), 0.1 50 o, 2

6 cdcl, 0,02 50 KOH 0,01 50 KBEg?égj)(;IZ‘

7 Ni(NO,), 0,02 100 KoS 0,02 30 A'C;'égpféfo“’

8 Mg(NO;), 0,5 20 NaF 01 20 Fecl\llaalg%(n)iozh

9 AICI, 0,01 50 KaPO, 0,05 50 ange|;(8|é35?4,
10 Ca(NOy), 0,2 25 K,COs 01 25 A'Cléggo“f O
1 snCl, 0,05 50 KOH 0,01 5 K3282é8f§ i
12 Znso, 0,001 100 K,SiOs 0,01 100 Bi(No,gz;'oi”SO4'
13 Bi(NOs)s 0,02 20 K,S 0,002 20 Na%i)(ggssdz,
14 MnCl, 0,05 50 NaOH 0,05 5 KBX?ZE‘S(C):T)S i
15 (NH,),SO, 0,05 20 AgNO; 0,01 20 DT

Aly(SO4)s




[NepeveHs TEOPETUIECKUX BOMIPOCOB IS 3a4eTa

1. TloHATHE «XMMUYECKUI SKBHBAJICHTY, 3aKOH SKBHBAJIICHTOB U €T0 CIEACTBUS.

2. Ctpoenue aroMa. XapaKTEpUCTHKAa COCTOSHHSA JJIEKTPOHA B aTOME CHCTEMOH KBAHTOBBIX YHCET.
ITpunnun Iaynu u npaswio XyHa, IPUHIMIT HAUMEHBIIEH YHEPTUU.

3. Ilepwoauwueckuii 3aKOH W IepHoAMYecKas cucrema osineMmentoB JI.M.MeHneneea, 3I€KTPOHHBIC
¢dbopmynbl aToMOB M MOHOB. [lepmoanueckoe M3MEHEHHE CBOWMCTB 3JIEMEHTOB (MPOCTHIX BEIECTB) M UX
COEIMHEHUH. DHEPruM HMOHM3ALUM, CPOJCTBO K 3JIEKTPOHY, 3JEKTPOOTPHULATENBHOCTD;, 3aKOHOMEPHOCTHU
M3MEHEHUS 3THX BEJIUYMH I10 TPYNIaM U IEPUOIAM.

4. XwumMudeckas CBSI3b M MEXMOJEKYJISIPHbIE B3aMMOJCHCTBUSA. THITBI XUMIYECKOHN CBSA3H: KOBaJeHTHAS U
WOHHas; MX cBolcTBa. OOMEHHBII H JOHOPHO-aKUENTOPHBIH MEXaHWU3Mbl O00pa3oBaHMS CBS3U.
KBanTtoBOoXuMHYeckre METOBI OMUCAHHS XUMHYECKOH CBSI3M MO METOAY BaJeHTHBIX cBs3ei. Curma(c)- u
(7)-cBs3u. IlpencraBieHrs 0 THOPHIM3AIMK aTOMHBIX OpOWTANICH TIPH OMHCAHUN XMUMHYECKOU CBSI3H B
Monekynax. OCHOBHBIE XapaKTEepUCTUKMA KOBAJICHTHOM CBs3U: OSHeprust (SHTaNbNMA) CBS3H, AJIUHA,
KpaTHOCTb, BAJEHTHBIH YIOJ, IOJIAPHOCTh CBSI3U. JMMONBHBIA MOMEHT CBSI3M M JUIOJBHBIH MOMEHT
MOJIEKYJIBI.

5. KowmmiekcHble coeqMHEHNs: HOH-KOMIUIEKCO00pa30BaTenb, JINTaHbl, BHYTPEHHS M BHEIIHSAA c(epsl,
KOOpAWHAIIMOHHOE Yuciio. MoHo-, OM- W TONMICHTaTHbIE JWraHabl. HoMeHKIaTypa KOMILIEKCHBIX
coequHennii. Kimaccudukaiuss KOMIUIEKCHBIX COeQUHEHWH. Jluccommarisi KOMIUIEKCHBIX COSIUHEHHU.
KoHcTaHnTa ycTOMYMBOCTH KOMIUIEKCHOIO HOHA. [Iprpoia XUMUYECKON CBSI3U B KOMIUIEKCHBIX COEIMHEHHUSIX.
[IpuMmeHeHre KOMIUIEKCHBIX COEIMHEHU M.

6. DOneMeHTH XMMHYECKON TepMOAWHAMUKHA. BHYTpEHHSSI SHEPrHsl W dHTAIBIUS cucTeM. [lepBbiii 3aKOH
TEPMOAMHAMUKH. TerioBoil >p(eKT XUMUYIeCKOH peakiuu. TepMOXMMHYECKHe ypaBHEHHS IPOIECCOB.
OHTanbnuu 00pa30oBaHMsI XUMHUYECKHX CoequHeHMi. 3akoH ['ecca m cienctBus u3 Hero. [lonsTue o0
SHTPOIHUH U €€ U3MEHEHUH B XUMHUYECKUX MpeBpauieHusx. JHeprus ['m06ca u ee M3MEHEHHE B XMMUYECKUX
mporieccax. Kputepuit  caMONpOW3BOJIBHOTO TPOTEKAHWS XUMHYECKHX peaknmuid B  U300apHO-
HU30TEPMUYECKUX YCIOBUSIX.

7. XuMudeckas KMHETHKA. XUMHU4YecKoe paBHoBecue. Karanu3. [[OMOreHHbIC M T'€TEPOTCHHBIC PEAKIIMH.
CKOpOCTh TOMOTE€HHBIX XHUMHUYECKHX peakiuil. DakTopbl, BIUSIOMINE HA CKOPOCTh XUMHYECKOH pEaKIUU.
3aBUCUMOCTh CKOPOCTU XMMHUYECKOM peaklMK OT KOHUEHTPALUi pearupyroluxX BEIIECTB, 3aKOH ACHCTBUS
macc. Koncranta ckopoctu. Kunetnueckoe ypaBHeHHe. Ilopsaok M MOJEKYJISIpHOCTh pEaKIUu.
3aBUCHMOCTh CKOPOCTH pEaklMd OT TemIieparypbl. YpaBHeHue Appenuyca. [Ipasuno Baut-I'odda.
OHeprus akTUBalMi. XUMUUYECKHE PEAKIINN B T€TEPOT€HHBIX CHCTEMAX.

Xumuueckoe paBHoBecre. OOpaTumble 1 HeoOpaTuMble peakii. KoHCTaHTa XUMHYECKOTO paBHOBECHS,
€€ CBS3b C TEPMOJMHAMHYECKUMH XapaKTepUCTHKaMH cucTeMbl. CMelleHHe paBHOBECHs M MpUHIMI Jle
[Tarenve-bpayna. XuMHuecKOe pPABHOBECHME B TIETEPOreHHBIX cUcTeMmax. [IoHSITHE O TOMOT€HHOM U
reTeporeHHoM karanuse. [loHsiTHe 0 MexaHu3Me FrOMOI€HHOTO KaTalinu3a. ABTOKATaJIN3.

8. PactBopsl. Onpenenenue U K1accUPUKaNus pacTBOpoB. PacTBopeHne Kak QU3UKO-XUMHUYECKHHA MTPOIIECC.
PactBopumMocTs. CriocoObl BBIpaXEHUS! KOHLEHTPALMH PAcTBOPOB. DJEKTPOIUTHYECKAs IUCCOLMALUS B
BOAHBIX pacTtBopax. CuibHBIE (HEacCOIMUpPOBaHHbIE) W ciadble (acCONMMPOBAHHBIC) 3IEKTPOIHTHI.
Koncranta um crenenp nucconmanuu cinaboro sjiekrpoiuta. OcoOEHHOCTH BOABI KaK pacTBOPUTEIS.
Bonoponnstit nokaszarens cpenst (pH). Merons! onpenenenus Benuaunsl pH.

I'mpponus comedl. YpaBHeHWs peakumid ruaponusa. CrTeneHb THIPOIN3a, KOHCTAHTa THIPOJIH3a.
HeoOpatumstii runpomnms.

HonHple peakuuu B pacTBopax. PaBHOBecHE MaJOpPACTBOPUMBIN 3JIEKTPOJIUT — HACBHILICHHBIA PacTBOP.
[IponsBenenne pacTBOPUMOCTH. Y CIIOBUS BBINAACHHS U PACTBOPEHHS OCAIKa.

9. KomnmonmHeie M JucnepcHbIe CHCTeMBI. JIMCIIEpCHOCTh W JHCIEpCHBIE cucTembl. Kitaccudukarms
TUCTIEPCHBIX crucTeM. Murennsl, X oOpa3oBaHne U crpoeHne. ONTHYECKHe W AIIEKTPUYECKHUE CBOMCTBA
KOJUTOMIHBIX CHCTeM. MEeTOIBbI MOTydeH s M pa3pyIIeHus] KOJUIOUAHBIX cucTeM. [loHaTHe Koarymsamum.
10.2nexTpoxumuueckue mporeccel. OnpeneneHue W KiaccU(UKALMS 3JICKTPOXUMHUYECKUX IPOLECCOB.
OxncAnTEeTHHO-BOCCTAHOBUTEIHHBIE peakuuu. OKHCINTETHHO-BOCCTAHOBUTEIHHBIN MOTEHITHAIL.
HampaBnenne mnpoTekaHWs] OKHUCIWTENBHO- BOCCTAHOBHTENBHBIX pPEAKIHUNA. DJIEKTPOIHBINA IMOTEHIHA.
Bonoponusiii anektpon cpaBHeHMs. YpaBHeHue HepHcrta. PaBHOBecne Ha TIpaHHIlE METalI—pacTBOP.
XUMHYECKHE HMCTOYHHMKM TOKa. ['ambBaHMUYECKHE JJIEMEHTBl. AKKyMYJSATOPBL.  OIEKTPOJIM3  Kak
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBINA TPOIIECC. DIEKTPOIN3 C PACTBOPUMBIMU U HEPACTBOPUMBIMHU aHOIAMHU.
XuMHUECKasl U JEKTPOXUMUYECcKask KOppo3usi MeTaioB. CriocoObl 3aIUTHl OT KOPPO3HHU.



KoMmieKT THIOBBIX 3aJaHMi /151 TeKYILIel aTTecCTAlNU
(3ammuTa Ja00paTOPHLIX padoT)

0 JUCLUILIAHE XUMHUS
(HauMEeHOBaHHME AUCLUILIHBI)

Jluoaxmuuecxasn eounuya 1. Obwasn u Heopeanuyeckas Xumus
Tema 1. OKUCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKLINH.

1. Omnpenenurte cTENeHb OKUCICHHS XJIOpa B €r0 COCTHHCHHUSX:
KCI, NaClO, Cl,0O7, HCIO,, KCIO3

2. COCTaBbTe YpaBHCHHUC (3aHI/ILHI/ITe YUCJIO MPUHATBIX HWJINW OTAAHHBIX BHGKTpOHOB) 1 HA30BUTEC
nporiecc rnepexo/ia (OKUCICHUE WM BOCCTAHOBIICHHUE):
a) Mn™ — Mn*, 6) Mn* — Mn®, B) Mn** — Mn™

3. PaccraBpTe KOI(DPUIMEHTHI B CcXeMaX OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIUH,
UCIOJIb3YSl METOJI DJIEKTPOHHOTO Oananca. OnpenenuTe OKUCIUTENb U BOCCTAHOBUTENb U BBIYUCINUTE
MOJIIPHBIC MACCHI UX SKBUBAJICHTOB

FeS + HNO; —» Fe(NO3), +S + NO + H,0
Tema 2. PactBopsl. CIOCOOBI BBIpQXKEHHSI KOHIIEHTPAIUU PACTBOPOB.

4, K 1 n 10%-noro pactBopa KOH (mnornocts 1,092 F/CMS) npubaswin 0,5 1 5%-HOTO
pactBopa KOH (mnotHocts 1,045 F/CM3). Briuncnure MOISIpHYIO KOHIEHTPALUIO U MACCOBYIO JIOJIFO
KOH B nonyduenHom pacTBope.

5. Paccuuraiite TUTp, MOJIIPHYIO KOHLIEHTPALMIO U MOJISIPHYIO KOHILIEHTpAlMI0 3KBUBAJICHTOB
MOJTyYEHHOTO PAcTBOpa, IMOJIyYEHHOTO MPU PacTBOpEeHUM cyibdara Hatpusi maccoit 42,6 T B BoJe
maccoii 300 r, eciii TUIOTHOCTh TIOJTy4eHHOTO pacTBopa pasHa 1,12 r/mir.

Tema 3. PactBOpbl. OnekTponuTHyeckas auccouuanusa. I'mapomus coneit. Ilpoumssenenue
pPacTBOPUMOCTH.

6. 3anumuTe ypaBHEHHs CTYNEHYATOM AMCCOLMAIMM pacTBopa ciaboro snektponuta HpTe u
BbIpakeHue K.

7. Paccunraiire pH 0,01 M pacteopa NH,OH, ecrir K,(NH4OH) = 1,76-10°.

8. Hamummrte MOHHO-MOJEKYJSPHbIE M MOJICKYJIApHbIe peakiu Tuaponusa comu FeCly mo
nepBoy cryneHu. Ykaxure pH pactBopa nanHo# conu. Kak npu 3TOM M3MEHUTCS OKpacka pacTBopa
UHIMKAaTOpa METWIOBOro opasxkeBoro. Paccumraiite pH 0,01 M pactBopa naHHOW COJIH.
K,o(Fe(OH),=1,3-10,

9. PaccuuraiiTe MOJIIpHYIO (MOJIB/JI) U MAacCCOBYIO PacTBOPUMOCTH (T/11) kapOoHaTa cepedpa, eciiu
[IP(Ag,COs)= 8,2-10 *2.

Tema 4. KoMmIiekcHbIE COeUHEHNS. XUMHYECKast CBS3b.

10. Tano kommuiekcHoe coenuaenne Naz[Cr(OH)g].
A) ykaxxuTe: a) BeJIMYMHY U 3HaK KOMIUIEKCHOTO MOHa,
0) aTOM-KOMILIEKCOO0pa3oBaTelb, €ro 3apsi 1 KOOPAMHAIIMOHHOE YHCIIO;
B) JIMTAH/IBI ¥l X 3aPSII;
b) nanummure:
a) DSJEKTpOHHYIO (OpMyTy aroMa W OJHOMMEHHOTO HOHA KOMIJIEKCOOOpa-
30BaTeds,



0) ypaBHEHHE AUCCOIUAINH KOMITJIEKCHOTO COSIMHCHHSI,
B) BBIp@)XKEHUE 11 KOHCTAHTBl HECTOMKOCTH KOMILJIEKCHOTO MOHA.

11. Kakum 00pa3om 00pa3yroTcs G- U T- CBSI3HM, KaKasi U3 HUX MIPOYHEe.

12. Kakoii Tur rudpuiu3aiii aTOMHBIX opOuTaield yriaeposa B Mmosiekyse CH3Br.

Tema 5. XUMHU4YECKUI DKBUBAICHT.

13. Ha cxwuranue (m.y.) 1,5 T nByxBaseHTHOro Metamuia norpeboBamock 690 mi1 kuciaopoza.
Beruncianre MonsipHYIO MacCy SKBHBAJICHTOB METAIJIa M YCTAHOBUTE €0 IPUPO.Y.

14. Paccuwuraiite, ckosibko rpaMMoB HNO3 conepxanock B pacTBope, €CiIM Ha HEUTpaIU3aI|Io €ro
notpedoBanock 35 oM’ pactBopa NaOH c¢ konuenrpanueit 0,4 H?

Jluoaxmuueckasn eounuya 2. @usuueckas u KOJIOUOHASL XUMUSL

Tema 6. XuMuyeckasi TEpMOJMHAMUKA.

15.V xaxoro u3 BemectB — Nyy), NOgy mmum NOyy) — suTponusa HaunbGonbmas? OObiCHUTE,
noyemy?
16. Ha ocHOBe TEpPMOJIMHAMHYECKUX PACUCTOB OINPEACINUTE, MOKHO JIU BOCCTAHOBUTH BOJIOPOJIOM
okcua Meau(l) mpu 25 °C u npu 500 K no peaxuu:
CUZO(T) + Hz(r) —2 CU(T) + HzO(r)

Cuz0q H,O( Cun Ha)
AH?°, xJx/Monb -173,2 —-241,8 0 0
S°, Jlx/moinb-K 92,9 188,7 33,1 130,5

17. B peakiuu 5 Fe,03 + Al = Fe + % Al,O3 uszpacxogosano 1 r amoMmunus. Paccunraiite, kakoe
KOJIMYECTBO TEILIOTHI BBIJCIIUTCS, 3aMUIIATE TEPMOXHUMHUIECKOEC YPABHCHHUE PEAKITUH.
AfHO(FegOg) = -822,2 xJI»x/Mob, AfHO(Aleg): —1670 xIx/M0Ib

Tema 7. KuHeTuka XUMHYECKUX peakMid. XMMUYECKOE paBHOBECHE.

18. lano ypaBnenue peakuuu Cqy + 2 HoOn) = COypy + 2 Hypy. 3anummre KuMHETHYECKHE
ypaBHEHHUS JJIsI CKOPOCTH TpsIMOM W oOpaTHOW peakiuid. Paccuuraiite, Kak W3MEHUTCS
CKOPOCTb NPSIMOM peaklMu IpU MOBbIMIEHUU TemiepaTypsl Ha 20 °C, ecnu TeMnepaTypHBbII
kodpduuuent y = 2,07

19. JIna peakuu 2 NOgy + Oy = 2 NOy(r) KoHCTaHTa ckopocTH paBHa 0,8 ”%oﬂb 2

PaccuuTaiite: a) Ha4aIbHYIO CKOPOCTh peakiiuu, eciiu ¢o(NO) = 0,4 Moiw/11, ¢o(O2) = 0,3 Mob/I;
0) CKOpPOCTh TaHHOH peaklluyi B MOMEHT, Korja npopearupyet 25% semrectBa NO.

20. Ucxonnas cmechk coaepxkut 0,3 mons/n Hory 1 0,2 Monb/n Ny, PaBHOBecue HacTynuT, Koraa
npopearupyer 0,24 monws/n Hp. PaccumTaiiTe paBHOBECHBIE KOHIIGHTPAIlMU BCEX BEIIECTB,
obpa3yromuxcs B cucreme 3 Hy + N = 2 NHs.

21. Peakmus 3 CaHyy + Ny = CazNyqy + 3 Hyry conpoBoxknaercs BeiaeneHuem temia. Kakumu
croco6amMM MOKHO CMECTUTh paBHOBECHE B CTOPOHY oOpa3oBaHus BemecTBa CazNy?

Tema 8. I'anbBaHUYECKUHN 3JIEMEHT. DJIEKTPOIHU3.

22. JlaHbl 1B TIOTydJIeMEHTa: SN ISnCl, u Fe |[FeCl,.
3anuinuTe: a) AIEKTPOXUMHUYECKYIO CXEMY rajibBaHMUecKOro snemeHTa (I'9);
0) ypaBHEHUS DJIEKTPOJHBIX peaKIuii;
B) CyMMapHYIO PEaKIIfIio, Opeestontyio padboty I'D.



Paccuuraiite paBHOBecHOE HampsbkeHHE 'O, ecnM 3lIeKTpoAbl MOIPYKEHbI B PacTBOPBI UX
coxeli ¢ konnentpanueit 0,01 mosb/1.

23. Jlana cymmapHast (TOK0OOpa3yromias) peakius
Ni + 2Ag" — 2Ag + Ni**

3anmumMTe ypaBHEHUS ODIIEKTPOAHBIX pPEaKIHA W DIEKTPOXUMHUYECKYHD cxemy [D w
paccuuTaiiTe paBHOBECHOE HanpspkeHue ['D nByms criocobamu:

a) UCTIOJIB3Ysl CTAHJAPTHBIC SJICKTPOIHBIC TOTCHIIHAIBI;

6) 1o u3MeHeHMIo >Heprun 'm66ca cymmapHoit peaximu, ecmu A/G°(AgY) = 77,1 kJ[x/Mob,
AfG°(Ni*?) = 45,56 xJ[>x/MOIb.

24. 3anumnTe ypaBHEHUs DJICKTPOJHBIX PEAKIUH, MPOTEKAIIMX Ha T'PapUTOBBIX (MHEPTHHIX)
JIeKTpoJax mpu 3jekTponuse BogHoro pactBopa Al(NOs3)s. Paccuumtaiite KkoimdecTBo
BEIIECTB, BBIACIUBIINXCS Ha DIIEKTPOAAX, €CIIA Yepe3 pacTBOP 3JICKTPOJIUTA MPOITYCKAH TOK
cwiioil 5 A B Teuenue 8 yacos?

Tema 9. Koppo3usi METAIJIOB U 3aIIMTa METAJUIOB OT KOPPO3HUH.

25. Jlana mapa metauioB Mn—Ni. Bo3MoskHa i1 KOppo3us MeTajlia B JaHHOM cucteme mpu pH=3.
a) 3alMIINTE KOPPO3SHOHHYIO 3JIEKTPOXUMHUUECKYIO CUCTEMY,
0) ypaBHEHUS AJIEKTPOAHBIX PEaKIUil MPU KOPPO3HH,
B) IMpPEAJIOKUTE JUIsl OKHCIIIEMOTO MeTajjla JaHHOW Mapbl KaTOJHOE M AHOJIHOE IOKPBITHE.
3anuiuTe >MEKTPOXUMHUUECKYIO0 CUCTEMY AJIEMEHTOB, OOPa3yIOIIUXCS IPU HAPYIIEHUH LEJI0CTHOCTU
MOKPBITHUS, YPABHEHHUSI SJIEKTPOAHBIX pEaKLuii Py KOPPO3UH B IaHHOM cpejie.

26. OTBepcTUsl B MEJHOM CaMOBape M KEJE3HOM KOTEJIKE 3amasiid 0jIoBoM. Uepe3 HeKoTopoe
BpeMs (B OBITOBBIX YCJOBMSIX) KOTEJIOK Ipoxyawics, a camoBap HeT. Ilouemy? CocraBbTe
ypaBHEHMs KOPPO3HOHHBIX IIPOLIECCOB.



