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PABOYASI [TPOTPAMMA YUYEBHOU JTACITATITAHBI

Xumusn

OobpasosaTtenbHas nporpamMmMa: 13.03.02 3MeKTPO3HepPreTka 1 3NeKTPOTEXHUKA, NPOQPUb:
OneKTpoaHepreTnka

Kypc: 1, cemecTp : 1
®aKyNbTET 3HEPreTUKN,

CemecTp

No

Bupg geatenbHocTn

1

1

Bcero 3a4eTHbIX efuHULY
(KpeauTtoB)

Bcero yacos

108

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

66

Jekuymn, yac.

18

MpakTnyeckune 3aHATUA, Yac.

18

NabopaTopHble 3aHATUSA, Yac.

18

13 HNX B aKTVUBHOIA 1
VHTEPaKTMBHOI (hopMe, Yac.

ATTECTaums, yac.

KoHcynbTaumm, vac.

10

10

CamocTonTefibHas paboTa, yac.

42

11

Buabl camocTosTenbHO paboThl
(KypcoBoi1 NPOeKT, KypcoBas
paboTa, PI'3, noarotoBka K
KOHTPO/bHOW paboTe)

PI'3

12

Bug aTTecTaumm

Hosocnbupck 2017



Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWW (pefepasibHOro rocyapcTBeHHOro 06pa3oBaTe/ibHOro
CTaHAapTa BbicLLero obpasoBaHus NO HanpasneHnio (cneyunanbHocTK): 13.03.02 SneKTpo3HepreTmka n
3/1EKTPOTEXHNKA

& OC BBefeH B aeinctame npmkasom Ne955 ot 03.09.2015 ., gata ytBepxaeHms: 25.09.2015 r.

MecTo AucumnvHbI B CTPYKTYpe yuebHoro nnaHa: biok 1, 6a3oBas

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 13.03.02 INeKTPOIHEPreTKa 1 3/1eKTPOTEXHMKA

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

XXT, npotokon 3acefaHus Kageapbs! Ne2/1 ot 20.06.2017
YTBepX/aeHa Ha coBeTe (haKynbTeTa aHepreTuku, npotokon Ne 9 ot 21.06.2017

Mporpammy paspaboTan:
[IOLEHT, K.X.H. AnapHeB A. .
3aBepfytoLnii kadeapoi:

A.X.H. YBapoB H. ®.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

JoueHT JIblKnH A. B.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyus @roC: OIIK.2 cnioco0HOCTH IPHMEHSITH COOTBETCTBYIOINMIT (PHINKO-MATEMATHICCKHIT
ANNapar, MeToAbl AHAIN3A H MOIeTHPOBAHHSI, TEOPETHUECKOT0 1 IKCIIEPUMEHTATLHOI0 HCC/IeJOBAHNSI ITPH
pelieHnN NpodeccHoHATILHBIX 3aJa'; ¢ YACHIU CLeOVIOMUX PE3YTbIMAMOG 00y UeHUA:

312. 3HaTb OCHOBHbIE MOHATUSA U 3aKOHbI XMMUW, 3aKOHOMEPHOCTY MPOTEKaHWUA XMMUYECKMX NPOLLECCOB;
CBOICTBA, Ha3Ha4YeHWe 1 061aCTV NPUMEHEHNA OCHOBHbIX XMMUYECKMX BELLIECTB U MX COENHEHWI

y12. YMETb MPUMEHATb OCHOBHbIE 3KCMEPUMEHTA/IbHbIE U PAaCHETHbLIE METOAbI ONpeaeeHna
MaKpPOCKOMUYECKUX XapaKTEPUCTUK CUCTEM U METOAbI XMMNYECKOTO U CbVI3VIKO-XVIMVIH€CKOFO aHam3a
pPasinyHbIX K/1accoB BELLIECTB

y7. yMeTb YCTaHaB/MBATb B3aMMOCBS3b (PYHAAMEHTa/IbHbLIX 32aKOHOB XUMUW C (I3UKO-XMMNYECKUMU
ABNEHUAMM /18 06bACHEHWSA U MPOrHO3MPOBaHUS HANPaBNEHWUS XMMUYECKUX NMPEBPaLLEHI

2. TpeboBaHuss HI'TY K pe3ynbTaTaM 0CBOEHUS ANCLUUM/INHbI

Tabnuua 2.1
PEBy}'IbTaTbI N3yveHnsa gncunnInHbl no ypoBHAM 0CBOEHUA (I/IMeTb CDOprI opraHumsaunn
npeacTaB/ieHWe, 3HaTb, YMeTb, BNaJeTh) 3aHATWIA

Xumus

OlNMK.2.312 3HaTb OCHOBHBbIE NMOHATUA U 3aKOHbI XMW, 3aKOHOMEPHOCTWN NPOTeKaHUsA
XUMNYECKMX MPOLLECCOB; CBOMCTBA, Ha3HayYeHne 1 061acTy NPUMEHEHNS OCHOBHbIX
XVMUYECKMX BELLECTB 1 UX COEAVHEHUI

1.0 cBa3M Kypca ¢ JpyTr'uMH JUCITUINTAHaMU HalIpaBJICHMS U O €0 POJIA B HEKU,MVI; ﬂpaKqueCKme 3aHATNS;

HIOIOTOBKE 06yanOmI’D(CH CamocTosTensHas pa60Ta

2.00 OCHOBHBIX ITOHATHSX B 3aKOHAX XUMHH, O KHCIOTHO-OCHOBHBIX H HEKU,VII/I; ﬂpaKqueCKme 3aHATUS;

OKHCIIUTEIbHO-BOCCTAHOBUTEIBLHBIX CBOMCTBAX COEIMHEHUN ﬂa6opa‘|’opr|e pa6o'|'|,|;
CamocTosTensHas pa60Ta

3.0 XUMHUECKHUX CUCTEMAaX U XUMHUUECKIX IIporneccax HEKU,VII/I; ﬂpaKqueCKme 3aHATUS;

JabopaTopHble paboThl;
CamocTosTenbHasa paboTta

4.0 mpupo/ie ¥ XapaKTePHBIX CBOMCTBAX XMMUYECKOHN CBSI3M, TUIIAX XUMHIECKHX Nexuuu; MpakTUYeCKmne 3aHATUS;

peaxituii JlabopaTopHble paboThl;
CamocToaTenbHas paboTa
5.06 o6mux cBoMCTBAX TOMO- U TETEPOTCHHBIX CUCTEM HEKU,VII/I; ﬂpaKqueCKme 3aHATUS;

JabopaTopHble paboThl;
CamocTosTenbHasa paboTta

6.0 BO3BMOKHBIX SKOJIOTHYECKUX ITOCIEACTBUIX XUMUIECKHX IIPOIECCOB Nexuyu; JlabopaTopHble paboTb;
CamocTosTenibHas paboTa

OMK.2.y12 ymeTb NPUMEHSITb OCHOBHbIE 9KCMEPUMEHTA/IbHbIE U PaCUYETHble METO/bI
onpeaeneHnst MaKpoCKOMNYECKMX XapaKTePUCTUK CUCTEM Y METOAbI XMMUYECKOT0 U
(hM3NKO-XMMNYECKOT0 aHa/1M3a Pas3/IMYHbIX K1acCoB BELLECTB

7.0 MeToax I/I,Z[eHTI/I(pI/IKaL[I/II/I BEIIeCTBa ﬂpaKqueCKme 3aHATUS;
CamocTosTensHasa paborta

OrlK.2.312 3HaTb OCHOBHbIE MOHATUA N 3aKOHbI XMMUW, 3aKOHOMEPHOCTU NPOTeKaHUA
XUMWNYECKUX MNPOLIECCOB; CBOWCTBA, HasHayeHne 1 061acTu NPUMEHEHUST OCHOBHbIX
XUMWNYECKUX BELLLECTB U UX COeIHEHWIA

8‘KBaHTOBO-MeXﬂI—II/I'-IeCKyIO MOJEIb CTPOCHUA aToMa U IIEPHO JUTHOCTH CBOUCTB ﬂeKL|||/||/|; CamocToaTenbHas
XUMHIECKHX DJIEMEHTOB U UX COSTUHECHUN pa60Ta
9.OCHOBHEBIE ITIOHITHS U 3aKOHBI XUMHUECKOH TEPMOJUHAMUKH U KUHETUKHA ﬂeKL|||/||/|; npaKTM YeCKue 3aHATNSA,

JlabopaTopHble paboThbl;
CamocTrosTensHas paboTa

10.ocHOBHBIE TIOHATHS TEOPHUU PACTBOPOB DIEKTPOIIUTOB U HEBJIEKTPOIIUTOB, .neKLl,I/II/I; npaKqueCKme 3aHATUS;
0CcO0EHHOCTH KOMIDIEKCHBIX M KOJIIOH THBIX pacTBOpOB j'|a6opaT0pr|e paﬁoTb”

CamocTosTenbHaa paboTa




11.0CHOBHEIE TIOHITHS B 3aKOHEI DIIEKTPOXHUM U

JNekuwnu; TpakTnyeckune 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosaTenbHas paboTa

124KHEICCI/I(1)I/H(2U:[I/HO KOPPO3HOHHBIX IPONECCOB, METO/IBI 3aIITATHL METAIITIOB U
CILUIaBOB METAJUIOB OT KOPPO3HUH

JNekuwnu; TpakTnyeckune 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosaTenbHas paboTa

13.onpeensTs cBOHCTBa XUMHAIECKOTO 3JIEMEHTA TI0 3IeKTPOHHOH KOHGUTYparin
U IOJIOKEHUIO B LIEPHO JUIECKON cUCTEME

MpaKTNyecKne 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosaTenbHas paboTa

OrlMK.2.y7 ymeTb yCTaHaB/MBaTb B3aMMOCBSA3b (DyHAaMEHTa/IbHbIX 3aKOHOB XUMWUU C
(DU3NKO-XMUYECKUMUN ABNEHNAMW [/151 00 BSACHEHUSA 1 NPOrHO3MPOBaHWS Hanpas/ieHNs

XVIMUYECKNX NPEBPaLLEHW

14 3anuchIBaTH YpaBHECHHA peﬂKI_H/ﬁ/'I, OCHOBHBIC MaTEMaTHICCKHUEC U KHHCTHICCKHC
BBIPAKE€HUSL, OIMUCHIBAIONHE XUMHWIECKUE IIPOITECCHI PA3JIMTHOIO THUIIA

JNekuwnu; TpakTnyeckune 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosaTenbHas paboTa

OlK.2.y12 ymeTb NPUMEHATbL OCHOBHbIE 3KCMepUMEHTa/IbHbIE N PacYETHbIE METOAbI
onpeaeneHns MakKpoCKOMNMMUYeCKUX XapaKTepPUCTUK CUCTEM U METOAbI XMMNYECKOTO U

(*)I/I3I/IKO-XI/IMI/ILIeCKOFO aHa/M3a pPas3/INYHbIX KJ1aCCoOB BELECTB

154paCCIII/ITBIBaTb KOJTMYIECTBO, MaCChl U KOHIIEHTPAalTuX BEIECTBA B TOMO-
reTepOreHHbIX CUCTEMAaX

JNekuwnu; TpakTnyeckune 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosaTenbHas paboTa

16.paccunTHIBATE OCHOBHBIE TEPMO INHAMUYIECKHE (PU3NIECKHE, KHHCTHICCKHIE,
9IIEKTPOXUMHIECKIE BEJIMIHHBI, X M3MEHEHHE B 3aBUCUMOCTH OT YCIOBHM
IIPOTEKAHUS B TOMO- ¥ T€TEPOTCHHBIX CHCTEMAax;, PAaCCUUTHIBATH KOHCTAHTEI
XIMPYECKUX U (pa30BBIX paBHOBECHH

JNekuwnu; TpakTnyeckme 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosTenbHasa paboTa

OrlMK.2.y7 ymMeTb yCTaHaB/MBaTb B3aMMOCBSA3b (DyHAaMEHTa/IbHbIX 3aKOHOB XUMWUU C
(DU3NKO-XUMUYECKUMUN ABNEHNAMW [/151 00 BACHEHUSA 1 NPOrHO3MPOBaHWS Hanpas/eHNs

XVIMUYECKNX NPEBPaLLEHWI

174y0T£IHaBJ'II/IBaTB HarpapJIeHUE CMEIEHIT XUMUICCKOIO PaBHOBECH peaKL{I/Iﬁ B
3aBHCHUMOCTH OT ITapaMETPOB CHCTEMBL

MpaKTNyecKme 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosaTenbHas paboTa

OlK.2.y12 ymeTb NPUMEHATbL OCHOBHbIE 3KCMepUMEHTa/IbHbIE N PacYETHbIE METOAbI
onpeaeneHns MakKpoCKOMNMMUYeCKUX XapaKTepPUCTUK CUCTEM U METOAbI XMMNYECKOTO U

(*)I/I3I/IKO-XI/IMI/ILIeCKOFO aHa/M3a pPas3/INYHbIX K/1aCCoOB BELECTB

18.3anmcHIBATH CXEMBI M MOJIETIN TOMO- U TeTEPOIEeHHBIX MPOIECCOB, OIUCHIBAIONITE
HUX CBOMCTBA

JNekuwnu; TpakTnyeckme 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosTenbHas paboTa

3. CofiepykaHvie U CTPYKTypa y4e6HOI AUCUMNANHDI

Tabnuua 3.1
o AKTUBHbIE Cebinkin Ha
Tembl NeKuUmia (hOPMbI, uaC. Yacel pe3ynbTaThl
' 06y4yeHuns

Cemectp: 1
AnpakTnyeckas eguHuua: O6was n HeopraHnyeckas XMMns
1. MpegmeT Xumnn, Lenu 1 3a8adm nsyveHus SUCLUNIMHBLI.
OCHOBHble KOMMYECTBEHHbIE 3aKOHbI XUMUK. ToHATHE O
XUMWYECKOM 3KBUBaAsIEHTE. SNEKTPOHHOE CTPOEHME aToMa. 0 2 1928
KBaHTOBO-MexaHn4yeckas mofesb atoma. MNpuHumn Maynu n T
npasuio XyHaa. CTpoeHne MHOr03/1eKTPOHHbLIX aTOMOB.
MpPUHLMN HaMeHbLUE 3Heprum, npasuno KneuykoBecKoro.
2. Nepviognyeckaa cuctema .. MeHgeneesa 1 U3MeHeHve
CBOVICTB 3/1EMEHTOB U UX COEAVHEHNIA. 0 1 14348
OKMcNUTeNbHO-BOCCTaHOBUTEbHbIE peakuun (OBP). CTeneHb T
okucneHusi. CoctaBneHune ypasHeHnin OBP.
3. Xumunueckas cssasb. OCHOBHbIE TUMbI U XapaKTEPUCTUKM
KOBa/IEeHTHOM CBA3WN. MeTo/, BaleHTHbIX CBA3ENA. 0 2 10,14, 15, 3,4
Mmbpuansaumsa. KomniekcHble COeVHEHUS.




4. PacTBOpbl. CNoco6bl BbIpaXKEeHWs KOHLIEHTPaLIMI PacTBOPOB.
OCHOBHbI€e MOMIOXEHWS1 TEOPUM 3NIEKTPONUTNYECKOI
avccoupauumn. KoHCTaHTa AnccoLmaLmi; 3aKoH pa3taBneHus
OcTBanbfa. CTyneHuaTas gmccoumaums cnabbix
aneKTPoNnToB. KOHCTaHTbI KUCNIOTHOCTY 1 OCHOBHOCTM.
dneKTpoNUTYECKas avccoupaumns Boabl. BogopoaHbIii
rnokasaTe/b cpefbl. VIoHHble peakuymn B pacTBopax, ruaponms
COneii.

2 10,15, 2,3,5

Anpaktuyeckada eagnHuua: dusnyeckasa u Kosi1ongHasa XmMus

5. Xumuueckas TepmogmHamuka. OCHOBHbIE
TePMOAMHaMUYECKMe (DYHKLMWN COCTOAHUSA CUCTEMBI.
SHTaNbNNA, 3HTPONUA 1 3Heprua MmMbbca 1 NX N3MeHeHNs Npu
X“MUYecknx npoueccax. OCHOBbI TepMOXUMUK. 3aKoH Mecca 1
ero cneacteud. Kputepum camonpor3Bo/ibHOMO NpoTeKaHus
XUMUYECKMX peakLmii.

2 16, 3,9

6. XrMnyeckas KnMHeTnKa. CKOpOCTb FOMO- U FeTepOoreHHbIX
XUMUYECKMX peakuuid. 3aKoH [eliCTBYIOLLMX Macc, KOHCTaHTa
CKOpOCTU peakuumn. ®aKTopbl, BAUAIOLLME HA CKOPOCTb
XMMUYECKOW peakuuu. MoHsATHe aHeprum aktueaLumu. MoxsaTre
0 FOMOreHHOM W reTeporeHHoM Katanmse. XrM1UYeckoe
paBHOBECWE. Y CNOBUA XMMUYECKOro paBHoBecus. KoHcTaHTa
paBHOBECUSA N ee CBA3b C TEPMOAVHAMUYECKUMU (YHKLMAMM.
MpuHumn Jle LaTense.

2 14,16,2,3,9

7. OCHOBBbI 3M1eKTpOXMMUN. OnpesenieHne N Knaccupukaums
3N1EKTPOXMMMNYECKNX MPOLLECCoB. MOHATME 06 3N1EKTPOAHBIX
noTeHumanax. CtaH4apTHbIV BOAOPOAHBIA 3NEKTPOA U
BOJOPOAHaA LIKana NoTeHUManoB. ["abBaHUYECKME 3/IEMEHTBI,
3/4C v ee nsmepeHue. TepMmoanHamMmnKa 3NeKTPOAHbIX
Nnpo-LeccoB. YpasHeHWe HepHcTa. MNMoTeHumanbl
MeTa/I/INYeCKNX, ra3oBbIX U
OKMNC/INTE/IbHO-BOCCTAHOBUTE/IbHbIX 3/1EKTPO/0B.
DNeKTPOXMMUNYECKAA N KOHLEHTPaLMOHHAs NonspusaLms.

1,11, 14, 16, 2,
3

8. Kopposua n 3aluTa MeTannos oT Kopposuu. OCHOBHbIE
BUAbI KOPPO3UK. XUMUYECKasa W 3NeKTPOXMMMNYecKas
Koppo3sus. Koppo3ws nog AeincTemem 61yatoLumx TOKOB.
MeTogpb! 3aLWTbI OT KOPPO3UW: NerMpoBaHue,
3/IEKTPOXMMMNYECKAS 3aLLMTa, 3aWMUTHbIE MOKPbLITUS;
M3MeHeHWe CBOMNCTB KOPPO3VMOHHOW Cpefbl.

1 12,18, 3,6

9. KonnuraTveHble CBOMCTBa pacTBOPOB. OCMOC, KPMOCKONKS,
36ynmnockonus.

1 10, 16, 18,2, 5

10. SnekTponus. NMocnenoBaTesibHOCTb AMEKTPOLHBIX
npoLeccoB. 3akoHbl Papages. INeKTPoIns ¢
HepacTBOPUMbIMUN W PaCTBOPUMbIMI aHOZAMMW.

11, 16, 18, 2, 3,
6

11. KonnongHsle cnuctemMbl. JMcnepcHOCTs U AUCNEPCHbIe
cucTembl. Knaccnmkaums KonnougHbIX CUCTeM. 3011 1 Tenn.
MuLenibl N X CTPOEHUE. Y CTONYMBOCTb KONTOUAHbIX
CUCTEM, OMTUYECKUNE N 3NIEKTPUYECKME CBOICTBA. MeToabl
noJslydyeHna 1 paspyLleHna KoNIonaHbIX CUCTEM.

2 10, 15,18, 3,5

Tabnmua 3.2
CcbIfIKN Ha
AKTUBHbIE
Tembl nabopaTopHbIX paboT Uacbl | pesynbTathbl YyebHasa fesaTe/IbHOCTb
(popmb, Hac. 06y4eHus

Cemectp: 1

AnpakTuueckas eguHunua: O6Las 1 HeopraHM4Yeckast XMmust




1.
OKUCINTENBHO-BOCCTAHOBUTESbHbI 0 2 10, 15, 3,5
e peakumm

1. BbINOMHSAET ONbIThI,

2. (MKCHpyeT HabMaeHNs,

3. Aenaet BbIBOAbI M 06CYXaaeT
pe3ynbTaTbl paboThbl C
npenogsasaresem.

2. PactBopbl. Cnocobsl

0 2 10,15, 2, 3,5
NpUroToB/IeHNs PaCTBOPOB

1. BbINONHSET OMbITbI MO
MPUroTOB/IEHNIO PaCcTBOPOB
3a/1laHHON KOHLeHTpauuu;

2. U3MepseT MI0THOCTb
pacTBopa;

3. paccunTbIBaeT U
yCTaHaB/IMBaeT KOHLEHTpaLuu
MoJTy4eHHbIX PaCTBOPOB;

4. ohopmMnseT IKCNepUMEHT Ha
A3blKe CYIMBOJIOB;

5. npeacTaBnseT pe3y/bTarhbl
3KCnepuyMeHTa B y06HOI opme
1 06CYXXAaeT C NpenojaBaTesnem.

3. Amnccoumaums cnabbix 1
CUNbHBIX 3/1eKTPONNTOB. Mnaponus
conei. OnpegeneHvie pH BoAHbIX 0 2
pacteopoB. O6pa3oBaHme
HepacTBOPUMbIX COEANHEHWIA.

10, 15, 16, 18,
2,3,5

1. BbIMONHSET OMbITbI MO
N3MepeHno 1 onpegeneHuo pH
pacTBOpOB;

2. MPOBOAUT T1APONN3 COMeN
pas/INYHbIX TUNOB W ONpeaenseT
pH pacTBOpa ¢ Ucnosib3oBaHeM
WNHAWKATOPOB;

3. NpoBOANUT ONbITLI NO
NOJy4YeHNI0 0CafKOB
HepacTBOPUMbIX COeAVNHEHUI;

4. 0(hopMNAeT IKCNEPUMEHT Ha
A3blKe CYIMBOJIOB;

5. npefcTaBnseT pesy/bTathl
3KCnepuMeHTa B y06HOI opme
1 06Cy>KAaeT ¢ NpenofaBaTeniem

4. KomnsieKcHble CoeaNHEeHNS.
KauecTBeHHble peakuuu Ha 0 2 10, 15, 4
KaTnOHbI Xenesa, megu(ll).

1. BbIMONHSET OMbITbI MO
MONMy4YeHWIO N CBONCTBAM
KOMM/EKCHbIX COeANHEHWIA;

2. 0hopMNSAET 3KCNEPUMEHT Ha
A3bIKE CUMBO/IOB;

3. NpeAcTaBNsAeT pe3ynbTarhbl
3KcnepuyMeHTa B y106HOI hopme
1 06Cy)KAaeT ¢ NpenofaBaTenem.

5. OnpepgeneHve MONSPHON Macchbl 13, 14, 15, 2, 3,
3KBUBAJIEHTOB MeTa/Na 4

1. cobupaeT ycTaHOBKY -
3BAMOMETP;

2. onpefensieT KoM4ecTso
BblfeNVBLLErOCH rasa;

3. paccunTbIBaET MOMAPHYIO
Maccy 3KBMBAIEHTOB MeTa/Na;
4. ohopmnseT IKCNepUMEHT Ha
A3blKe CYIMBOJIOB;

5. npefcrtasnseT pesy/bTarhl
3KCnepuyMeHTa B y06HOI opme
1 06CY)XAaeT C NpenojaBaTesnem.

JnpakTtundeckan eguHmya: dusmyeckas 1 KonaomngHasa xmmus




6. O6Lme 3aKOHOMepPHOCTH
XUMUYECKMX MPOLECCOB.

OnpegeneHve TennoBoro shekra

HenTpanusauuu.

16,2,3,9

1. BLINOSIHAET
Ka/lopuMeTpryecKme n3MepeHus
AN NPOLLECCOB MO XECTKOM
VHCTPYKLMU;

2. 0bpabaTtblBaeT pe3ynbTarhl
N3MEPEHWIA;

3. NpefcTaBnseT pesy/bTar Ha
A3blKe CMBOJIOB, FPatinKOB,
PUCYHKOB B Y06HOI hopme;

4. fenaet BbIBOAbI 1 06CyXaaeT
pe3ynbTaTbl paboThbl ¢
npenogasaTesem.

7. KNHETUKA XUMUYECKNX PeaKLWA.
daKTopbl, BIMAIOLLME Ha CKOPOCTb

peakLmn. Xvmmnyeckoe
paBHOBECKE.

14,16, 17, 2, 3,
9

1. BbINOMHAET U3MEPeHNs
CKOPOCTM peakumu n
aHaM3npyeT BINAHWE (haKTOpOoB
Ha CKOPOCTb MPOLECCOB;

2. BbINOJIHAET KaYeCTBEHHbIe
ONbITbI MO CMELLEHNIO
paBHOBECUSA B peakLmu;

3. NpefCTaBNseT KavyeCTBEHHbIe
M3MeHeHUs Ha A3blKe CUMBO/I0B;
4. opopmnseT pesynbTatbl B
yA06HOM BUAE 1 06CyXaaeT C
nperogasaresem.

8. DNeKTpoXMMNYECKME MPOLLECChI.

CaIbBaHNYECKUIA 3NEMEHT U
3NeKTPON3 BOAHbIX PacTBOPOB
conei.

11, 15, 16, 2, 3,
56

1. cobupaeT rasibBaHNYeCKWiA
3N1EMEHT W 3M1EKTPONN3EP;

2. 0hOpMASET Ha A3blKe
CVMBOJIOB U PUCYHKOB
yCTpOIiicTBa, paboTy
ralbBaHNYECKOro 3/1eEMeHTa U1
3NeKTpONM3epa;

3. NPOBOAUT M3MepPeHUA
HanpsYXeHWs ra/lbBaHNYeCKoro
3/leMeHTa ¥ noTeHuuana
Pa3/IOXKEeHNA INEKTPONUTA MO
YKECTKOMN MHCTPYKLMK,;

4. npefcTaBnseT pe3ynbTarbl
M3MepeHns B ya06HOI thopme 1
06CyXaeT ¢ npenojasaTesiem.

9. Koppo3usi MeTa/I/10B 1 3alupTa
MeTa/I/I0B OT KOPPO3WH.

12,18,2,3,6

1. cobupaeT ycTpolicTea Ans
3alUMTbl METaN0B OT KOPPO3UK;
2. 0hopMmAseT Ha A3blKe
CVYMBO/IOB U PUCYHKOB
YCTPOWCTBA;

3. MPOBOAUT HabNOAEHNA 3a
KayeCTBEHHbIMU N3MEHEHNSAMM
NPy pasnyHbIX BUAaX
Koppo3suu;

4. (hopMynupyeT OTBETHI Ha
BOMPOCHI AOMALLHWX 3afaHunii 1
peLlaeT 3ajauu;

5. npeacTaBnseT pe3y/bTarhbl
n3vepeHns B yL06HOIN thopme u
06CyXaeT ¢ npenojasaTesiem.




Tabnuua 3.3

TeMbl NPaKTUYECKNX 3aHATUIA

AKTUBHbIE

Yacbl
hopMbl, yac.

CcbINIKM Ha
pesynbTaThl
06y4eHuns

YyebHas feaTeNIbHOCTb

Cemectp: 1

AnpakTnyeckas egmHmnua: O6Laa U HeopraHMyeckas XMmus

1. 3aKOH 3KBVBA/IEHTOB.
OKNCANTENBHO-BOCCTAHOBUTEbHbI
e peakumm

1,13, 14, 15, 2,
4,7

1. onpefenseT cTeneHb
OKUCTIEHUS,

2. 3anucbiBaeT nosypeakumm
OKMCNEHWS 1 BOCCTAHOB/IEHUS,
3. COCTaB/ISAET 3NEKTPOHHbIV
GanaHc,

4. onpesensieT OKMCMTeNb U
BOCCTaHOBWTE/b, PacCUUTLIBAET
NX MONISIPHbIE MacChl
9KBMBA/IEHTOB.

2. PacTBOpbI. CMOCO6bI BbIPAXKEHMs!
KOHL,EHTpaLMn pacTBOPOB.

1,15,5

1. paccunTbIBaET KOHUEHTpauum
pacTBOpOB;

2. peLlaeT 3afa4n Ha
KONNYECTBEHHbIE PacYeThl
cocTaBa pacTsopa.

3. Aunccoupmaums cnabbix 1
CUNbHBIX 3N1eKTPONNTOB. Mnaponus
conei. OnpeaeneHvie pH BoAHbIX
pacTeopos. [NMpon3BeaeHue
pacTBOpUMOCTH.

1,10, 14, 15,
18,5

1. 3anncbIBaET ypaBHeHus
anccoumnaunm CUSIbHbIX 1
cnabbIX 3/1eKTPOINTOB;

2. paccunTbiBaeT pH pacTsopos
CUNBHBIX U CNadbIX
3/1EKTPOJINTOB;

3. 3anucbIBaeT ypaBHEHNS
rMaponmn3a B MONEKYNSAPHOW 1
NOHHO-MOJEKYNISIPHOM (hopMmax;
4. paccunTbiBaeT pH pacTBopoB
conem;

5. 3anucbIBaeT cxembl
reTeporeHHOro paBHoBecus B
pacTBOpe HepacTBOPMbIX
COeVHEHMWIA;

6. paccunTbIBaET PacTBOPUMOCTb
MaJio- U TPYAHOPaCTBOPUMbIX
COeNHENA.

4, Xmmnyeckasi cBs3b.
KomnsieKcHble CoeANHEHNS.

1,10, 14,15,3

1. cocTaBnseT opmy bl
KOMM/EKCHbIX COEAVHEHWA,
3anncbIBaeT ypaBHEHMS
auccoumaunu;

2. paccunTbIBaeT KOHLEHTpaLmMm
B pacTBOpax KOMMJIEKCHbIX
COeVHEHWIA.

AvpakTndeckas eguHumua: dumsny

eCKad 1 KoiongHa

A XUMUA

5. Xumuueckas TepMoAMHaAMUKa.

1,16,3,9

1. paccumnTbIBaeT
TepMOAMHAMUYECKME (DYHKLIMN
COCTOSIHUS! CUCTEMBI;

2. NPOBOANT TEPMOXMMUYECKMIA
pacyer;

3. onpefensieT HanpaeneHue
MpoTeKaHUs NpoLecca.




6. KnHeTnKa XMMUYeCKNX peakLnid.
XUMUYECKOoe paBHOBeCKE.

1, 14, 15, 16,
17,2,3,9

1. 3annCbIBAET KMHETUYECKNE
BbIPaXXeHWsi CKOPOCTEN FOMO- 1
reTeporeHHbIX XUMUYECKUX
peakumii;

2. paccumnTbIBaeT CKOPOCTb
XVMUYECKOW peakumu;

3. 3anncbIBaeT KMHETUYECKOE
BbIpaXKeHWe KOHCTaHThI
XMMMWUYECKOr0 PaBHOBECUSA 1
paccunTbLIBaET ee 3HaYeHue;

4. onpegensiet HanpasfeHue
NPOTEKaHWNA peakLmn npu
M3MEHEHUW BHELLHUX YCN0BWIA
no npuHumny Jle LLlatense.

7. DNEKTPOXMMIUYECKME NMPOLECChI
1 CUCTEMBI.

1,11, 14, 16,
18,2,3

1. 3aNMCbIBaET YpaBHEHUS
3NEKTPO/HbIX peaKLwid,
MPOTEKaLLMX B
ra/lbBaHNYECKOM 3/1EMEHTE W
3M1EKTPO/IN3EPE;

2 paccUMTbIBAET 3NEKTPOAHOE
HanpsHXeHne, paBHOBECHOE
HaNPsHKeHMe raslbBaHNUYecKoro
3M1EMEHTa;

3. paccUMTLIBAET KONIMYECTBO
BELLIECTB, 06Pa3yHOLLIMXCS Ha
3N1EKTPO/AX NpW 3M1IEKTPONN3E.

8. Koppo3us MeTansnioB 1 cnocoobbl
3alnTbl META/I/IOB OT KOPPO3UMK.

1,12, 14, 16,
18,2,3

1. 3anncbIBaeT ypaBHeHUA
KOPPO3NOHHLIX NPOLIECCOB;

2. COCTaB/ISeT CXEMbI
KOPPO3MOHHOI0
ra/lbBaHNYECKOr O 3/1EMEHTE;
3. BbIGMpaeT cnocobbl 3aLinThbI
METa/INI0B OT KOPPO31K B
3aBMCMMOCTM OT NPUPOLbI
KOPPO3NOHHOI Cpefpl.

4. CamocTosiTeNlbHasA paboTa 06yyatoLLerocst

CcCbI/IKU Ha
o Yacbl Ha Yacbl Ha
No Buabl caMOCTOATENbHOW paboThbl pesynbTaTthbl
BbIMNO/IHEHWE [KOHCY/TbTaLNK
00yyeHus
Cemectp: 1
14, 16, 17, 18,
1 |[PI3 3,5 9 4 1

PacueTHo-rpagmyeckas pabota (PI'P) BbINONHSAETCA CTYAEHTOM UHAUBUAYA/BHO.

dopma OTUETHOCTU - BYMAXKHBI 1 3IEKTPOHHBIV BapuaHTbl CAAKTCA NPenoLaBaTesiio B yKasaHHbIe CPOKM.
Tema . Xumunueckasa TepmogmnHamuka. Cpoku cpauu: 3-6 yuebHble Heaenu.
Tema: KonnongHble pacteopbl. O6Lyme cBONCTBa pacTBOpOB. Cpoku caaun: 10-16 yyebHbIe Hegenu.

: AnapHeB A. V. XuMus [ONeKTPOHHbIN pecypc] : 3NeKTPOHHbI y4e6HO-MeToANYeCKMA komnneke / A. W.
AnapHes, A. B. JlornHos, P. E. CnHuypurHa ; HoBOCKG. roc. TexH. yH-T. - HoBocnbmpck, [2015]. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ akpaHa.

2 |loAroToBKa K 3aHATUAM

10, 11, 12, 13,
14,15, 16, 17,

8,9

18,2,3,4,5,7,

20 7




[lomalliHee 3a/iaHue BbIMOHAETCA K KaXJ0i nabopaTtopHol paboTe MHAMBUAYa/IbHO COrNacHO BapuaHTy.
dopma oTyeTa - MMCbMEHHO Ha OTAe/bHbIX ABOMHBIX IMCTax C YCNOBUAMY 3afaHunii (Kaxaas cTpaHuLa
orpaHuymBaeTcs NoNAMN 415 3aMeTOK npenojasatenis v 41s UCrpaB/ieHnin 3aMevaHnin CTyAeHTOM).
YkasbigaeTcs @. M.0., Homep rpynnbl, JaTa BbiNonHeHus. ;. AnapHeB A. N. O6was xumms. C60pHUK
3a/laHnin ¢ npuMepamMu peLLeHnii : yye6Hoe nocobume / A. W. AnapHes, J1. V. AdoHuHa ; HoBocu6. roc.
TeXH. yH-T. - HoBocnbupcek, 2013. - 118 c. : Tabs.. - Pexxkum foctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000181263 Xunmusi. C6OpHNK nabopaTopHbIX paboT :
MeTOAMYECKOe Noco6me Mo TEXHUYECKMM Hanpas/ieHWsIM 1 CNeLuanbHOCTAM BCeX (hopM 06yyeHns /
HoBocub6. roc. TexH. yH-T ; [cocT.: A. V. AnapHes, P. E. CuHuypuHa]. - Hosocnbupck, 2014. - 78 ¢. : un.,
Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000209514 AnapHeB A. V. XrMus
[ONeKTPOHHBI pecypc] : aNeKTPOHHbIN y4ebHO-MeToAMYeCKUIA komnneke / A. V. AnapHes, A. B. J1ornHos,
P. E. CuHuypuHa ; HoBocuKb. roc. TexH. yH-T. - HoBocnbupcek, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ aKpaHa.

1,10, 11, 12,
13, 14, 15, 16,
17,18, 2, 3, 4,
56,7,89

3 |MNopgrotoBka K atrectauun 18 2

MofroToBKa K aTTecTaluy Ha OCHOBE U3y4eHUs U MOBTOPEHUA MaTepuasa NekLuia, y4e6HoM 1
y4ebHO-MeTOANYECKON NnTepaTypbl. ICNoNb3yeT MHTEPHET-TPEHaKEP Ha caliTe i-exam.ru: AnapHes A. U.
Xumus [SneKTPOHHBIV pecypc] : 3NeKTPOHHLIN yue6HO-MeToAMYecKuiA Komnneke / A. V. AnapHes, A. B.
JlornHos, P. E. CuHuypuHa ; HoBocKG. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ 3KpaHa.

5. TexHonormna oby4veHns

N5t opraHu3aLmy 1 KOHTPO/IS CaMOCTOSTE/IbHOV PaboThl 06YUaKOLLIMXCS, @ TAKXKE NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHSAOTCSA MHDOPMALOHHO-KOMMYHUKALIMOHHbIE TeXHONOrMK (Tabn. 5.1).

Tabnunua 5.1
JeAatenbHoCTb MHdopmMayMOHHO-KOMMYHMKALNOHHbIE TEXHO/10r UK
MHopmmpoBaHue e-mail; Cpejia 3N1eKTpOHHOro 0byyeHus HI'TY
KOHCcynbTMpoBaHme e-mail; Cpefia aneKTpoHHOro obyyeHus HI'TY
KoHTponb Cpefia aneKTpoHHOro 06yyeHns HI'TY
PasmelljeHme yeoHbIX Cpepa anekTpoHHOro 06yyeHmss HI'TY; 9b6C
mMaTepuanos

6. MpaBunna aTTecTaynm obyvaroLmMxcs No y4ebHon gucumnianHe

[ns atTecTaumm obyyaroLwmxca no AUCUMNIVHE UCMNOosb3yeTcs 6aIbHO-PeNTUHIOBas CUCTeMa
(BPC), no3sonsoLLas BbICTaBNATb OLEHKM MO TPaaULMOHHON LwKane n 15-ypoBHesoi ECTS.

KpaTkas nHhopmaums o bBPC npuseseHa B Tabn. 6.1.

Tabnmua 6.1
MWUH. o
OueHnBaeMble BUAbI LeATeNIbHOCTY 06yYaroLMXCs 6amn MakcumasibHbI 6asin
Cemectp: 1
TIoocomosexa xk 3ansamusim. BeImoTHeHUE WHIUBUTY ATBHBIX 7 14
TIOMAIITHUX 3a7laHui

KoHTponupytowme Matepuaibl NpuBoaaTes B "AnapHes A. V. Xumus [SneKTpoHHbIN pecypc] : 31eKTPOHHBbIN yue6HO-MeToanYeckuii komnneke / A. . AnapHes, A. B.
J1orvHoB, P. E. CuHYypuHa ; HoBocumb. roc. TexH. YH-T. - HoBocnbumpck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ sKpaHa."

Jlabopamopnas: | 14 | 27

KoHTponupytoLmne matepuansl NpUBOAATCS B ""Xumuns. CGOpHMK NabopaTopHbIX paboT : MeToANYeCKOe NOCOGME MO TEXHUYECKUM HampaBeHNsM 1 CrieLyanbHOCTAM
Bcex (hopm 06yyeHns / HoBocm6. roc. TexH. yH-T ; [cocT.: A. W. AnapHes, P. E. CHuypuHa]. - HoBocmbumpcek, 2014. - 78 c. : un., Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib id=vtls000209514"

IIpaxmuueckue 3aHAMUL | 4 | 9




KoHTponupytowpe MaTepuanbl NpuBoasaTes B “AnapHes A. W. O6wwasn xumms. C60pHUK 3aaHuii ¢ puMepamu peLUeHwii : yuebHoe nocobue / A. W. AnapHes, /1. .
AdoHMHa ; HoBOCKG. roc. TexH. YH-T. - HoBocnbupek, 2013. - 118 c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000181263"

PI'3: | 5 | 10

KoHTponupytowme MaTepuanbl NpuBoAaTes B “AnapHes A. V. Xumus [SneKTpoHHbIN pecypc] : 31eKTPOHHBbIN yue6HO-MeToAnYeckmii komnneke / A. . AnapHes, A. B.
J1orvHoB, P. E. CMHYypuHa ; HoBOCKG. roc. TexH. YH-T. - HoBocn6umpck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000214943. - 3arn. ¢ sKpaHa."

Drzamen: | 20 | 40

KoHTponupytowme MaTepuanbl NpuBoAaTes B “AnapHes A. V. XumMus [SneKTPoHHbIN pecypc] : 31eKTPOHHBIN yue6HO-MeToAnYeckmii komnneke / A. . AnapHes, A. B.
J1orvHoB, P. E. CMHYypuHa ; HoBOCKG. roc. TexH. YH-T. - HoBocn6umpck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000214943. - 3arn. ¢ sKpaHa."

B Tabnuue 6.2 npecTaBeHO COOTBETCTBIE POPM KOHTPO/S 3asiB/IsieMbIM TPEGOBAHUAM K
pe3ynbTaTaM OCBOEHMS AUCLUNVHBI.

Tabnunua 6.2
KOI‘I\(II(I)'IID('?I:';'IEH DdopMbl KOHTPONS
o PesynbTaTbl 00yyeHUA
L 3awmTa [3awmTta 3
®roc np | prg |V

312. 3HaTb OCHOBHbIE MOHATUSA U 3aKOHbI XUMUW, 33aKOHOMEPHOCTM NPOTEKaHUs
OlMK.2 |XxnMmnyecknx NpoLLEeccoB; CBOMCTBA, Ha3HaueHMe 1 061acTV MPUMEHEHNS OCHOBHbIX + + +
XUMUYECKUX BELLECTB U UX COEAUHEHWIA

y12. yMeTb NPUMEHATb OCHOBHbIE 3KCMEPUMEHTaSIbHbIE M pacyeTHble MeTofpbI
onpefeneHns MakpOCKOMMUUECKUX XapaKTePUCTUK CUCTEM 1 METO/bl XMMMUUYECKOTO U + + +
(PM3NKO-XMMUYECKOTO aHann3a pasfnuHbIX KNacCoB BELLECTB

y7. yMeTb yCTaHaB/MBaTbL B3aMMOCBA3b beH,D,aMEHTaJ'IbeIX 3aKOHOB XMW C
CbVISI/IKO-XVIMI/ILIECKI/IMI/I ABNEHNAMN ONA 006bACHEHUA 1 MPOrHo3npoBaHNA HanpaBneHna [ + + +
XUMUYECKUX I'IpeBpaLLl,EHVIVI

®OH/, OLIEHOYHBIX CPEACTB MO AMCLIMMMHE NPeACTaBNeH B NpunoXeHnun Ne 1 K paGoyel
rnporpamme.

7. lutepatypa

OcHoBHas nuTepaTypa
1. Koposun H. B. O6mas xumust | yueOHUK 151 By30B MO TEXHUYECKUM HAIPABJISHUSIM U
cnermaiasHocTsM / H. B. Koposun. - M., 2008. - 556, [1] c. : ni.
2. Xumus : [yueOHHK 7151 By30B [0 TEXHUYECKAM HAIMPABJICHUSIM U CIIELUATBHOCTIM] / A. A.
I'ypos [u mp.]. - M., 2007. - 777 c. : v, Tabmn.
3. OcHosbl xumun: YueOnuk / B.I'. Usanos, O .H. I'esa. - M.: KYPC: HUI] UH®PA-M, 2014. -
560 c.: 60x90 1/16. (o6noxka) ISBN 978-5-905554-40-7, 400 3k3. - Pexxum noctyma;
http://znanium.com/catalog.php?bookinfo=421658 - 3aru. ¢ 3xpana.

[ononHuTenpHaa nauTepaTypa

1. Heopranuueckast xumus : yueOuuk / T.B. MapteiHoBa, U.W. Cynonunkas, FO.C. Areesa. — M. :
HH®PA-M, 2017. — 336 c. + Jlomn. marepuasl [DIeKTPOHHBIN pecypc; Pexum moctymna
http://www.znanium.com]. — (Bsiciee obpasosanue: bakanaspuar). —
www.dx.doi.org/10.12737/25265. - Pexxum goctyna:
http://znantum. com/catalog. php?bookinfo=648408 - 3ary. ¢ sxpaHa.

2. AnapueB A. Y. O6mas xumust. COOpHUK 33124 ¢ METONAMH pelneHus | yaeOnoe rmocodue / A. U.
Anapues ; HoBocu®0. roc. TexH. yH-T. - HoBocubupck, 2005. - 85 c.. - Pexum nocryna:

http://www library.nstu. ru/fulltext/metodics/2005/aparnev.rar

3. I'nuuka H. JI. 3apaun u ynpakHeHuUs 1o obmen XuMud ;| Y yebHOe TocoOHe i HEXUM. CHell.
By30B / H. JI. 'munka; [Tox pen. B. A. Pabunosuua, X. M. PyGunoii. - M., 2002. - 240 c.

4. CysopoB A. B. O6mas xumus : YueOnuk ans By30B. - CI16., 1997. - 624c¢. : un.

5. AxmeroB H. C. O6mias u HeopraHu4deckast XUMHs | YIeOHUK JJIs1 XUMHUKO- TEXHOJTOTHYECKUX
cnermaibHocTel By30B / H. C. Axmeros. - M., 2001. - 743 ¢. : un.



6. 3amauu n yripaxxHeHHs 1Mo o0mer XumMuu ;| yaeOHoe rocodue 1Jist By30B IT0 TEXHUYECKHUM
HaIpaBJieHUsM U crienranbHocTsM / [Amamcon b. M. u ap.] ; mox pen. H. B. Koposuna. - M., 2004.
- 253, [2] ¢. : un., Tabm.

NHTepHeT-pecypcsl
1. 3BC HI'TY : http://elibrary.nstu.ru/

2. OBC «HznmatensctBo Jlaney : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. OBC "Znanium.com" : http://znanium.com/

5.

8. MeTonuyecKoe 1 NPorpaMMHoe obecrneyeHume

8.1 MeToauyeckoe obecrneyeHme
1. AnapreB A. M. Xumust [DneKTpOHHEBIN pecypc] : 3JIeKTPOHHBIN y4eOHO-MeTOAUYeCKUMA
xomruiekc / A. M. Amapues, A. B. Jlorunog, P. E. Cunuypuna ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000214943. -
3ary. ¢ sKpaHa.
2. Anapues A. . O6mas xumust. COOpHUK 3a1aHuii ¢ TIPUMEPaMU PeIeH i | yaeOHoe mocodue /
A. U. Anapues, JI. U. A¢onuna ; HoBocu6. roc. TexH. yH-T. - HoBocu6upck, 2013. - 118 ¢. : tabm..
- Pexxum noctyna: http://elibrary nstu.ru/source?bib_1d=vtls000181263
3. Xumust. Co0pHUK 1a00PATOPHBIX paboT | METOAMYECKOE MOCOOUE IO TEXHUYECKUM
HAIPABJICHUSIM U CIIEIUATBHOCTSIM BCeX (hopm oOyuenws / HoBocuO. roc. TexH. yH-T ; [cocT.: A. H.
Amnapsres, P. E. Cunuypuna]. - HoBocubupck, 2014. - 78 c¢. : un., Tabn.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000209514

8.2 CreunasmsnpoBaHHOe NporpammHoe obecreyeHme
1 Office
2 Windows
3 Office

9. MaTtepuanbHO-TEXHMYECKOe 06ecneyeHme

Komnnekt o6opyznoBaHus

Ne HanmeHoBaHue Ha3HauyeHue
1 |Habop ans onpefeneHns rnaoTHOCTeN MpuMeHseTCA NPY BbIMNONHEHNUN
KUAKNX,Ta3000pa3HbIX U TBEPAbIX TeN nabopaTopHoi paboThkl Ne 2

CneuvansHoe 06opyfoBaHue

No HanmeHoBaHue Ha3HauyeHue

1 |pH-meTp pH-150M INprmeHseTca Npw BbIMOMHEHUN
nabopaTopHoi paboTkl Ne 3

2 |Becbl nabopat MprMeHseTCA Npu BbIMOSHEHMM

nlabopaTopHoi paboThbl Ne 2
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1. OO000meHHas CTPYKTYPA (pOHIA OLEHOYHBIX CPEICTB YUeOHOM IMCUMILINHBI
O06o0meHHas cTpykTypa (poH1a OIIEHOYHBIX CPEACTB MO TUCIUIUIMHE XUMHUS TipuBeacHa B Tabmuire.
Tabmnuma

Jranbl OEeHKH KOMIIeTeHIii

Ioka3zatenu
®opmupyemble copmupoBaHHOCTH Tembt Meponpusitus TpomeskyTounas
KOMIIeTeHIMHU KOMIIeTeHU il (3HAHMS, TEKYLIETO }‘OHTPOH’I aTTecTaIHs
YMEHHS, HABBIKH) (kypcoBoii mpoekr, (3Kk3amen)
PI'P u np.)
OIIK.2 ciocoGHOCTE 312. TIpeamer XuMuH, e U 33a91 U3YICHUS TUCITUTUIMHBL. OCHOBHBIC Otuermo JIP Ne 4,5 31,33
MPUMEHSITh COOTBETCTBYIOIINI [3HATH OCHOBHEIE MOHATHUS U KOJIMYECTBEHHBIC 3aKOHBI XUMUH. [loHsATHE 0 XuMuueckoM skBuBanenre. |(T.1(3), T.4 (10),
(hU3MKO-MaTEeMaTHYCCKUI 3aKOHbI XUMUH, DnekTpoHHOE cTpoeHue aToma. KBaHTOBO-Mexanuueckas Mmojeib atoma. | T. 5 (1-2)
amrmapar, METOJIbl aHAIIN3a U 3akoHOMepHOCTH npotekanus  |[Ipuarmmn [Taynu u npasuno XyHanaa. CTpoeHHE MHOTO3JICKTPOHHBIX
MOJICIIUPOBAHHS, XHUMHUYECKHX MPOIECCOB; aToMoB. [TpHHIMIT HANMEHBIIICH YHEPTrUuH, paBmwiIo KiiedkoBCcKoro.
TEOPETHICCKOTO U CBOICTBa, HA3HAYCHHUC U
DKCIIEPUMEHTAIILHOTO obnactu npumeHenust ocHoBHBIX |[Tepronnyeckas cuctema /I.11.MenneneeBa 1 n3MeHeHHE CBOMCTB Otuer mo JIPNe 1 32
WCCIICIOBaHMS TIPU PEIICHUHN XAMHWYECKHX BEIECTB U MX 3JIEMEHTOB U WX coeTuHEeHNH. OKHUCINTEIbHO-BOCCTAHOBUTEIEHBIC T.1 (1-3)
npodeccnoHabHBIX 3a1a9 CcoeTMHEHUH peakiuu (OBP). Creniens okucienus. CoctaBienne ypasaennii OBP.
Xumnueckas cBs3b. KOMIUIEKCHBIE COEAUHEHHS. X MMUYECKasH CBA3b. Oruer mo JIP Ne 4 312, 321
OCHOBHBIE THIIBI M XapaKTEPUCTUKHA KOBAJICHTHOH CBs3H. MeTo T. 4 (10-12)

BaJICHTHBIX cBsi3eil. [ mOpuam3amus. KoMIiekcHbie coeTnHEHUSI.

Xumnueckas repMoarHamMuka. OCHOBHbIE TepMoauHamuyeckne pynkunu  |Oraer o JIPNe 6 34
COCTOSIHUSI CUCTEMBI. DHTAJIBIINS, SHTPONHS 1 dHeprus [ mooca u nx T.6 (15-17)
U3MEHEHHUs IIpU XUMHUUecKux nporeccax. OCHOBBI TEPMOXUMHUU. 3aKOH PTP

T'ecca u ero CICACTBHUA. KpI/ITepI/II/I CaMOITPOU3BOJILHOT'O IPOTCKAHU
XUMHYCCKUX peaKuI/n‘/i.

Xumndeckas kuaeTuka. CKOpOCTh TOMO- U T€TEPOTeHHBIX XUMUIECKUX Otuer o JIP Ne 7 35, 36, 37
peaknuii. 3aKoH TeHCTBYIONINX MACC, KOHCTAHTa CKOPOCTH PEAKITHH. T.7 (18-21)
DaKTOpHI, BIUSIONIME HA CKOPOCTh XUMHUECKOU peakiuu. [lonsTue
SHEepPruy akTHUBannu. [I0HATHE 0 TOMOTCHHOM U T€TEPOTEeHHOM KaTaln3e.
XumMuueckoe paBHOBECHE. Y CJIOBHUS XUMUYECKOTO paBHOBecus. Koncranra
PaBHOBECHS H €€ CBS3b C TEPMOJUHAMUYCCKUMHU QyHKIusMu. [Tpuaimn Jle
[Marenbe.

OcHoBblI tekTpoxumMun. OrnpeneneHue u KiaccupuKanus Otuer o JIP Ne § 315,316, 317
JNMEKTPOXHUMHUUYECKHUX MpoueccoB. [ToHsTHe 00 371eKTpoAHbIX MoTeHIuanax. |T.8 (22-24)
CraHgapTHBIH BOAOPOJHBIN 3JIEKTPO ¥ BOJOPOAHAS IIKaJIa MOTCHIHATIOB.
TanpBannyeckue dneMenTsl, DJIC u ee m3mepenne. TepMonrHaMUKa




9JIEKTPOAHBIX MpoleccoB. YpaBHenue Hepucra. [ToTeHmanst
METAJNTNYECKHUX, Ta30BbIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
3JIEKTPOIOB. DIEKTPOXUMUIECKAast M KOHIICHTPAIMOHHAS TTOJIAPH3aIH.
Onextponus. [locnenoBaTeIbHOCTD AIEKTPOAHBIX IIPOLIECCOB. 3aKOHEI
Dapayes. DIEKTPOIIN3 ¢ HEPACTBOPUMBIMHU H PACTBOPUMBIMH aHOIAMH.

Kopposwus n 3amura MeTamioB oT Koppo3uu. OcHOBHBIC BUIBI Koppo3un.  |Otder mo JIP Ne 9 318
XuMudeckas U dJIEKTpOXUMHUUecKas kopposus. Kopposus mox neiicteuem |T.9 (25-26)
Oy K TarOLMX TOKOB. METO/IbI 3alIUTHI OT KOPPO3UH: JIETHPOBaHUE,
INEKTPOXUMHUYECKAs 3aIINTa, 3AIUTHBIC TOKPBITHS; U3MEHEHNUE CBOMCTB
KOPPO3HOHHOM Cpebl.
Konnuratusssle cBoiicTBa pacTBopoB. OcMOC, KPHOCKOMNNS, PTP 311, 314
30yTUOCKOIIHSI.
Konnounnsie cuctemsl. JIUCIEPCHOCTD U TUCTIEPCHBIE CUCTEMBI. PI'P 313
Krnaccudurkarus KOJUTONIHBIX CUCTEM. 301 U TeIH. MHULIEIUTH M UX
CTpOCHHE. YCTOMYMUBOCTH KOJUTOMTHBIX CUCTEM, ONTHYECKUE U
JJIEKTPUUYECKUE CBOMCTBA. METOIBI MOTyYeHHS U pa3pyLICHUS
KOJUIOMJTHBIX CUCTEM.
OIIK.2 y7. 3aK0H SKBUBAJICHTOB. Otuer o JIP Ne 5 31
YMETb YCTaHABIIMBATh T.5(1)
B3aUMOCBSI3b (DyHAaMEHTAIIBHBIX
3aKOHOB XMMUH C (PU3NKO- ITepuonuueckas cucrema [I.M1.MenaeneeBa 1 U3MEHEHUE CBOICTB Otuer o JIP Ne 1 32
XUMUYECKUMH SIBIICHUSIMU JJI1  [9JIEMEHTOB U UX coequHEeHH . OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE T.1 (3)
00bsicHeHus 1 nporaosupoBanus |peakunu (OBP). Crenens oxucnenus. CocraBnenne ypasuenuii OBP.
HaTpaBJICHUS XUMHYECKUX
TIpeBpAIECHUI Xumudeckas cBsi3b. OCHOBHBIEC THUIIBI U XapaKTEPUCTUKH KOBAJIEHTHOM Otuer o JIP Ne 4 312, 320
CBsA3U. MeToI BAJIEHTHBIX CBsI3ei. KOMITIEKCHBIE COETUHEHHS. T.4 (12)
Jucconmarus ciabbIX M CHITBHBIX 3JIEKTPOIUTOB. [ HIpOIN3 coleit. Otuer o JIP Ne 3 39,310
Omnpenenenrie pH BOIHBIX pacTBOPOB. T.3 (6, 8)
Xumnueckast kuHeTuka. CKOpOCTh TOMO- U T€TEPOreHHBIX XUMHUECKUX Otuer o JIP Ne 7 35, 36, 37
peakiuii. 3aKoH JeHCTBYIOIUX Macc, KOHCTAHTA CKOPOCTH PEAKIIMU. T.7 (21)
®dakTopsl, BIMSIOMINE HA CKOPOCTh XUMHUUYECKOi peakiun. [lonsTue
sHepruu akTuBaiuu. [IoHsTHE 0 Karanu3e. XMMUYECKOE paBHOBECHE.
VYcnoBust xumMu4yeckoro pasHoBecusi. KoHCTaHTa paBHOBeCUS U €€ CBA3b C
tepMonuHamMudeckumu Gyakmusmu. [Tpuammmn Jle [larense.
OcHoBBI 2stekTpoxuMun. Onpenesenre 1 KiraccuGuKarys Otuer o JIPNe 8 315, 316, 317

JIEKTPOXUMHUIECKUX Mpo1ieccoB. [IoHATHE 00 3JIEKTPOTHBIX TIOTEHITHAIAX.
CTaHIapTHBIA BOJOPOIHBIN AJICKTPOA M BOAOPOIHAS IIKaJIa TIOTEHITHAIOB.
T"anpBannyeckue anementsl, DJIC u ee usmepenue. TepMonrHaMuka

T.8 (23, 24)




ANEKTPOJHBIX mporieccoB. YpaBuenue Heprera. I[ToTeHnamb
METANINYECKHUX, Ta30BBIX U OKUCIIATENBHO-BOCCTAHOBUTEILHEIX
3JIEKTPOIOB.

Koppo3sust MeTammoB 1 crioco0bl 3aIATH METALIOB OT KOPPO3UH. Otuer o JIPNe 9 318
T.9 (26)
OIIK.2 y12. 3aK0H KBHBAJIEHTOB. Otuermo JIPNe 1, 5 31, 32
YMETh IPUMEHSTH OCHOBHBIC OKHCITUTENTLHO-BOCCTAHOBUTEIILHBIC PEAKITUH. T.1(1-3), T.5(1-2)
9KCTIEPUMEHTAIIBHBIC U
pacyeTHbIE METOABL Xumnueckas cBsi3b. OCHOBHBIE THIIBI U XapAKTEPUCTUKU KOBAJICHTHOM Otuer o JIP Ne 4 321,322
OIpEICIICHUS CBsI3U. MeTox BaJIeHTHBIX cBs3el. ['ubpuanzanus. KommiekcHsie T.4 (10-12)
MaKpOCKOMUYECKUX coenuHeHust. KauecTBeHHbIE peaklny Ha KaTHOHEI xene3a, meau(ll).

XapaKTCPpUCTUK CUCTEM U
METOAbI XUMHUYCCKOI'O 1
(1)I/I3I/IKO-XI/IMI/I‘ICCKOFO aHaJm3a
pa3InYHbIX KJIACCOB BECIIECTB

PactBopsl. CriocoOBI BeIpasKeHHs KOHIICHTPAIUH PacTBOPoB. OCHOBHBIC
MOJIOXKCHUS TCOPUH IICKTPOTUTHICCKON ucconuanuu. Koncranra
JMCCOIIMAIINY; 3aKOH pa3daBienuss OctBanbaa. CTymeHdaTas TUCCOMMAIINS
CITa0BIX ANIEKTPOINTOB. KOHCTAHTHI KUCIIOTHOCTH U OCHOBHOCTH.
ONeKTpOoNUTHIECKAsT TUCCOIMAI BOABl. BoIopoaHbIi OKa3aTeb Cpesl.
HonHHbIe peakIyy B pacTBOpax, ruaponus coneil. OOpasoBaHme
HEpacTBOPUMBIX coeAnHeHui. [IpousBeneHrne pacTBOPUMOCTH.

Xumunueckas repMoarHaMuka. OCHOBHBIE TEPMOIMHAMHIYECKHE (YHKINT
COCTOSIHHSI CUCTEMBI. DHTAJIBIINS, SHTPONHS 1 dHeprus [ mooca u nx
M3MEHEHHMS TIPH XUMHUUYECKHX MponeccaXx. OCHOBBI TEPMOXUMHH. 3aKOH
I'ecca u ero ciencrsus. OnpeneneHue TemaoBoro dpdexra
HeWTpanu3anuu. Kpurepun caMoIrpou3BOJILHOTO MPOTEKAHHUST XUMHYECKUX
peakiuii.

Xummndaeckast KuHeTHKa. CKOPOCTh TOMO- ¥ TETEPOTeHHBIX XUMHUECKUX
peaknuii. 3aKoH TeHCTBYIONINX MACC, KOHCTAHTA CKOPOCTH PEAKITHH.
DaKTOpHI, BIUSIONME HA CKOPOCTh XUMHUECKOU peakiuu. [lonsTue
SHEPrUX aKTHUBAINU. XUMHUYECKOE PAaBHOBECHE. Y CJIOBUS XUMHUIECKOTO
paBHoBecusi. KoHctaHTa paBHOBECHS U €€ CBSI3b C TEPMOJIMHAMUYECKUMH
GbyHKIMSAME.

OcHoBBI ntekTpoxumMun. OnpeencHue U Kiaccuduranms
JNEKTPOXUMUYECKHX MPOoLeccoB. [ToHsATHE 00 37IEKTPOIHBIX MOTCHIIMATAX.
CraHnapTHBIA BOJIOPOTHBIN 3JIEKTPO]] i BOJOPOIHAS [ITKAJIA TOTCHIIMAIOB.
TaneBannyeckue anmementsl, D/]C n ee m3mepenue. YpaBHenue HepHera.
[MoTeHManbl METAJUTHNYECKHX, T'a30BbIX U OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX JEKTPOJIOB.

Onexrponus. [Tocien0BaTeIbHOCTD JEKTPOAHBIX MPOLIECCOB. 3aKOHBI
Dapajes. DIEKTPOIN3 C HEPACTBOPUMBIMU M PACTBOPHUMBIMHU aHOJAMH.

Ortuer o JIP Ne 2, 3
T. 2 (4-5), T.3 (6-9)

Otuyer mo JIP Ne 6
T.6 (15-17)
PI'P

Oruer mo JIP Ne 7
T.7(18-21)

OTuet mo JIPNe 8
T.8 (22-24)

38, 39, 310, 319

34
35, 36, 37
315, 316, 317




Koppo3sus u 3ammra MetamioB oT Koppo3uu. OCHOBHBIE BUJIbI KOPPO3HHU.
XuMuyeckas ¥ dJeKTpoXUMHUecKas kopposus. Kopposus noj aeictBuemM
OTy>KIaroNIX TOKOB. METOIBI 3aIIUTHl OT KOPPO3HUH: JETHPOBAHNE,
3IEKTPOXMMUYECKas 3allNTa, 3aIUTHBIC TOKPHITHS; MI3MEHEHUE CBOIICTB
KOppo3uoHHOU cpenpl. Koppo3us MeTasnsioB u 3aiiuTa METamuioB OT
Kopposun. Kopposus MeTamioB v CIOCOOBI 3aIIUTHI METAIIOB OT
KOPpPO3HH.

Konnuratusssle cBoiicTBa pacTBopoB. OcMOC, KPHOCKOMNNS,
30YIHOCKOIHSL.

Komnouanslie cucteMsl. JlucnepcHOCTh U AUCTIEPCHBIE CUCTEMBI.
Knaccudukanus KOJUIOHTHBIX CUCTEM. 30U U TeIr. MHULIEIUTBI U UX
CTpOCHHE. YCTOMYMUBOCTH KOJUTOMTHBIX CUCTEM, ONTHYECKUE U
3JIEKTPUYECKHE CBOMCTRBA.

Otuyer mo JIP Ne 9
T. 9 (25-26)

PTP

PTP

318

311,314

313

Kparkue o603HaueHus:

JIP — maGoparopnas padota, PI'P — pacuerno-rpaduueckas padota, T — Tema (3agaHust 1y1st 3aIUT JIaOopaTOpHBIX padoT u3 [Ipunoxenus 2),

3 — TUMoOBOE 3aJaHuC 3K3aMCHAIIMOHHOI'O TECTA.




2. MeToaMKa OLIEeHKH 3TanoB (popMUPOBAHUSI KOMIIETEHIIHIl B paMKaX JMCIUILIMHBI.

[IpoMexxyTouHast aTTecTanysi MO JUCHUILIMHE MPOBOAMUTCS B 1 cemecTpe B opMme 3K3aMeHa, KOTOPBIN
HarpaBJIeH Ha OIIeHKY cpopmupoBanHocTH KommeTeHuuit OITK.2,

DK3aMeH MPOBOJAUTCS B TUCBMEHHOU (DOopMe, TTO TeCTaM.

Kpome Toro, chopMupoBaHHOCTH KOMIETEHIIUH MIPOBEPSIETCS MPU MPOBEACHUHM MEPONPHUATHIA TEKYIIETO
KOHTPOJISl, yKa3aHHbIX B Ta0iuLe paszzena 1.

B 1 cemecTtpe 00s3aTelabHBIM 3TAlOM TEKYILIEH aTTeCTallUd SIBISETCS pacdyeTHo-rpaduueckas padoTa
(PT'P). TpeboBanmus x BeimonHeHuto PI'P, cocraB u npaBuina onenku cpopmynupoBansl B mactiopte PI'P.

OO0u1me npaBuiia BEICTABICHUS OIICHKH 110 AUCIUILIMHE OMPEIEIAIOTCS 0aIbHO-PEUTHHTOBON CUCTEMOM,
MIPUBEJICHHOMN B paboyel mporpaMMe TUCITATITAHEI.

Ha ocHOBaHuuM mpuBEeNEHHBIX Jajee KPUTEPUEB MOXKHO CHENaTh OOIMIMH BBIBOA O c(HOPMUPOBAHHOCTH
komrereHnuu OI1K.2, 3a koTOpbIe OTBEYaeT TUCIUIIINHA, HA Pa3HBIX YPOBHSIX.

O0mas xapakTepucTHKA YPOBHell 0CBOCHHUSI KOMIIEeTeHIHIA.

Hu:ke moporoBoro. YpoBeHb BBINOJHEHHS PadOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUYECKOE COJIEpKaHNE Kypca OCBOGHO YaCTHYHO, IPOOEIBI MOT'YT HOCHTh CYIIIECTBEHHBIH XapakKTep,
HE0OXOIMMBbIE TPAKTHYECKNE HABBIKK PAOOTHI C OCBOCHHBIM MAaTEpHAIOM C(OPMHUPOBAHEI HE JOCTATOYHO,
OOJIBIIMHCTBO TPEIYCMOTPEHHBIX TMPOrpaMMol OOydeHHsI y4eOHBIX 3aJaHWil HE BBIIOJHEHBI HIIH
BBITIOJTHEHBI C CYIIECTBEHHBIMHU OIINOKAMHU.

IloporoBblii. YpoBeHb BBINOJHEHUS PAa0OT OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUYECKOE COJEPIKaHNE Kypca OCBOEHO YaCTUYHO, HO IMPOOEIB He HOCST CYIIECTBEHHOTO XapaKTepa,
HEOOXOIMMbIE TIPAKTUYECKHE HABBIKM PA0OTHI ¢ OCBOCHHBIM MAaTEpHajoM B OCHOBHOM C(OPMHPOBAHEI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrpaMMoOii 00y4deHHsl Yy4eOHBIX 3aJaHWi BBIOJHEHO, HEKOTOpHIE
BU/IBI 3371aHU BBITOJHEHBI C OIINOKaMH.

Bba3oBblil. YpoBeHb BBINOJHEHHUS pabOT OTBEYAET BCEM OCHOBHBIM TpEeOOBaHUSIM, TEOPETHUYECKOE
coJiep’kaHle Kypca OCBOEHO TMOJHOCThIO, 0€3 MpoOesioB, HEKOTOpPhIE MPAKTUUYECKHUE HABBIKM PabOThHI C
OCBOCHHBIM MaTepuasioM c(hOpMHUPOBAHbI HEJOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMoOi 00y4YeHHs
yueOHbIe 3aJaHUs BBIMOJIHEHBI, KAYECTBO BBIMOJIHEHHUS] HU OJHOTO W3 HUX HE OLIEHEHO MHUHUMAIbHBIM
YHCIIOM 0ajyioB, HEKOTOPBIE U3 BBIMOIHEHHBIX 33JJaHUH, BO3MOXHO, COJIEPKaT OLUIMOKH.

IIponBUHYTHI. YPOBEHb BBHIOJHEHUSI pabOT OTBEYAET BCEM TPEOOBAHUSIM, TEOPETHUECKOE CO/IEPKAHUE
Kypca OCBOEHO TOJIHOCTBIO, O€3 Mpo0eIoB, HEOOXOUMbIC TTPAKTUYECKUE HABBIKM PAOOTHI C OCBOCHHBIM
MaTepuasioM CcGOPMHPOBAHBI, BCE TMPEAYCMOTPEHHBIC MPOTrpaMMOil 00ydeHUs ydeOHBbIC 3aJaHus
BBITNOJIHEHBI, KAYECTBO MX BBIIIOJHEHUS OLIEHEHO YHCIIOM 0ajlioB, OJM3KUM K MAaKCUMaJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00pa30BaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUIECKUNA YHUBEPCUTET

Kadenpa xumMun 1 XMuMUIECKON TEXHOJIOTUN

IHacnopr 3x3ameHa
M0 AUCIUIUIMHE «XUMUs», | cemecTp

1. Meroauka oleHKH

DK3aMeH TPOBOJIUTCS B THCHMEHHOW (opMme, MO TectaM B AIIEKTPOHHOM (opme Ha
wiaropme  http://dispace.edu.nstu.ru/ditest. TecroBele 3amaHUsl BKIFOYAOT CIICIYIOIIUE THIIBI
BOIIPOCOB: OJIMHOYHBIA, MHOKECTBEHHBIH, COOTBETCTBHE, YACIIOBOM. TecT BKIIOYaeT B ceOs 3a1aHus
M0 IUAAKTUYECKUM €IUHUIIAM: O0IIasi U HeOpraHMYecKasi XUMusi, (Pr3nvecKkast ¥ KOJUIOUTHAS XUMHUSL.
Ha Bremonxenne TecToBbIX 3amaHuii orBomutcss 90 muHyT. OTBETHI Ha 3aMaHUs, TPEOYrOIIUE
pacueToB, TONTBEPKIAIOTCS B THCBMEHHOW 5SK3aMeHAIMOHHOW pabore. Kaxknoe 3amanne B
3aBHCUMOCTH THITa BOIIPOCA M YPOBHSI CIIOKHOCTH OIeHHBAeTCst OT 1 10 3 Gayios.

IIpumep Tecra N1 JK3aMeHa

3amanme 1. [Ipu cropanum 20 T ABYXBaJE€HTHOTO MeTauta oOpa3oBaioch 33,32 r okcuua
JAHHOTO MeTaylia. MoJisipHas Macca MeTalljia paBHa r/mMonb. (2 banna)

3aganue 2. Cymma koddduimentos B ypaBHenun peaxiun H,S + HCIO; = H,SO4 + HCI
paBHa____ . (3 6anna)

3ananue 3. 3Ha4eHUsT OPOUTAIBHOIO KBAHTOBOTO YHCIA JUIS BaJICHTHBIX 3JICKTPOHOB aToMa
CKaHaus paBHbl U ___ . (2 6anna)

3amanue 4. YpaBHEHHE XUMHUYECKOW pEaKIMH, CTAaHIAPTHOE W3MEHEHHE DJHTAJbIINH B
KOTOPOH COOTBETCTBYET CTAHAAPTHOM SHTAIBIINK 00pa3oBaHUs TBEPAOro kapOoHarta Gapus mpu
temneparype 298K umeet Bun . (1 bann)

3amaane 5. Ecnu TemmepaTypHbI KOY(DHUIIMEHT CKOPOCTH pPEaKIMd paBeH 3, W TpH
temriepatype 25 °C peakiusi 3akaHUMBaeTCs 3a 36 MHHYT, TO Torda mpu Temneparype 45 °C
BpeMs 3aBepIIcHus OyaeT paBHO ___ MuHyTaMm. (2 6anna)

3amanwue 6. [Ipu yBenuuenun naBieHus B 4 paza ckopocTh npsimoit peakiuu C(T) + 2 Cly(t) =
CCly(r) (YBETMYHUTCS/YMEHBIITUTCS) B pas. (1 6ann)

3anmanue 7. PaBHOBecue »nmoTepmudeckoit peakiuu 3 S(t) + 2 HoO(r) = 2 HaS(1) + SO4(T)
CMECTUTCSI B CTOPOHY NPOAYKTOB PpEaKIUH Mpu (TIOBBIIIIEHU W/ TIOHM>KEHUH )
temmepatypsl. (1 6aria)

3ananue 8. Cmemanu 200 r pacTBOpa IIFOKO3bI C MACCOBOM J0JI€H pacCTBOPEHHOI'O BEIIECTBA
20% u 300 r pactBopa ¢ MmaccoBoil nmoneit 10%. MaccoBas 1oJis BeUIeCTBA B MOJYYEHHOM
pactBope paBHa __ % . (2 banna)

3aganue 9. PactBop cepHoii kucnoTel umeer pH=I1. KoHueHTpanus cepHoil KUCIOTH B 1
JUTpE pacTBopa paBHa . (2 banna)

3amanne 10. denondranens OyaeT UMETh MATMHOBYIO OKPACKy B pacTBOPE MPH THIPOIU3E
coneit: Na,COs, Pb(NO3), KNO3, KNO;. (3 bania)

3ananue 11. OcMoTHUecKOe AaBlI€HUE pacTBOpa, coaepxkaiiero 23 r araHosna B 500 r BoJbI
npu 20 °C, pasao ____ «kIla. (2 6anra)

3aganne 12.  KoopaumHammMoHHOE 4YHCIO M 3aps] HOHA-KOMILIEKCOOOpa3oBarens B
coequnennu Ba[Cu(CN),Cl;] paBubst __ u__ . (1 6aun)

3anmanue 13. Jlns 3o0ms, nomydenHoro no peakiuu FeCl, + NayS(u36birok) = FeS + 2 NaCl,
HaWJIy4dIIuM KOAryJIUpPYIOMUM JeHCTBUEeM OyayT o00ianaTh (KaTHOHBI/aHUOHBI )
aNeKTponTa. (2 6ania)

3amanue 14. PacTtBop, copepxantuii 6,4 T HeanektponuTa B 100 r 6eH3051a, KPUCTAIITU3YETCS
npu temmneparype Ha 2,55 °C Huke, 4eM 4YUCTBIA OeH30i. MoJspHas Macca HEDIEKTPOJIUTA
paBHa __r/Moub. Ki,(C¢Hg) = 5,1 rpan-xr/mouns). (2 6anna)
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3amanne 15. Ilpu pabore ranpbBaHWYECKOTO 3JIEMEHTA, COCTOSIIETO M3 aFOMHHUEBOTO U
KOOAIIbTOBOTO 3JIEKTPOJIOB, MOTPYXEeHHBIX B 0,5M pacTBOpBI MX XJIOPHIOB, Ha aHonme Oyner
IPOTEKaTh MPOLIECC, ypaBHEHHE KOTOPOTo uMeeT BUuA . (2 bania)

3amanue 16. Ilpu snexkrponusze BogHOro pactBopa ZnCly ¢ IIMHKOBBIM aHOJOM Ha aHOJE
Oynaer npotekars nipouiecc . (1 6ann)

3aganue 17. 1,55 r onoBa ObUIO MOMYYEHO MPHU IIEKTPOIU3E BOJHOTO PAacTBOpa XJIOPHIA
onoBa(Il) ¢ yrompHbIMEU 37ekTpoaamu B TedeHue 0,5 4. Cuia Toka, MPOMYIIEHHOTO MPU 3TOM
yepes pacTBop, paBHa ____ A. F=96500 Ki, Mr(Sn) = 118,7 r/mouns. (3 6arra)

3aganue 18. [[ns 3a1UTHI KEIE3HBIX U3JIETUNA OT KOPPO3UHU B KAU€CTBE aHOTHOT'O MOKPBITUS

MOYKHO UCIONB30BaTh . (2 6anna)

B3amanne 19. PactBopumocts Co(OH), paBua  wr/a, ecau IIP(Co(OH),) = 2107,
(2 6anna)

Samanme 20. Monekyna PCls, B xoTopoii aroM docopa HaxoauTcs B SP° THOPHIHOM
COCTOSIHUH, UMEET dopmy. (1 6ann)

3ananue 21. O0pa30BaHUIO XUMHUECKOW CBSA3H CIIOCOOCTBYET . (1 6ann)

3ananue 22. [Ipu B3auMOeiICTBUM HOHOB Fe¥ ¢ PacTBOPOM, COAEPIKALIErO POJAHU] - UOHBI,
HabJIr01aeTCst 00pa3oBaHue okparuBanus. (2 6auna)

Yr1Bepxkaato: 3aB. kadenpoit XXT VYBapos H.®.

(moxnuce)
(mata)

2. Kputepuu oueHKH

e OtTBeT Ha JK3aMCHAIIMOHHBIA TECT CUMTACTCS HEYHAOBJETBOPUTEIBHBIM, €CIIM CTYIACHT HE
000CHOBaHO TPUMEHSICT OCHOBHBIC MOHATHSA W 3aKOHBI XMMHH, HE COOTHOCHUT TCOPETHYCCKHE
3HAHUS C 3alUCAMHU Ha SI3bIKE XMMHUYCCKHX (OPMYJI M CHMBOJIOB, B NMHUCBMEHHOW pabote
OTCYTCTBYIOT OTBETHI Ha BONPOCHI WM COJEPXATCs CYIICCTBCHHBIC OIMMOKH, HE
chopMUpOBaHA CHCTEMa XHMHUCECKHX TOHITUH, maeT MeHee 50% NpaBUIBHBIX OTBETOB.
Orenka cocrasiseT Meree 20 6annos.

* OTBeT Ha SK3aMCHAIIMOHHBIN TECT 3aCUUTHIBACTCS HA MOPOTOBOM YPOBHE, €CJIM CTYJCHT HE BO
BCEX CIIy4asx 000CHOBAHO MPUMECHSICT OCHOBHBIC MTOHATHS U 3aKOHBI XUMHH, B YaCTH BOIIPOCOB
HE COOTHOCUT TEOPETUUCCKUE 3HAHUS C 3aIlIMCAMH Ha SI3bIKE XUMHUUECKHX (POPMYJT i CUMBOJIOB,
B IMCHBMCHHOH paboOTe OTBETHI HA BOMNPOCH COJEPXKATCS OIIMOKA B MaTeMaTHYCCKHX
BBIUMCIICHUSX, AaeT He MeHee 50% mpaBuibHBIX 0TBETOB. OnieHka coctaisieT 20-28 6annos.

* OTBeT Ha 5K3aMCHAIMOHHBIN TECT 3aCYMTHIBACTCS Ha 0a30BOM YPOBHE, €CJIM CTYACHT INPH
OTBETE Ha BOIPOCHI YETKO (DOPMYIMPYET OCHOBHBIC MOHSATHS M 3aKOHBI XMMHH, B 4YacTH
BOIPOCOB KOPPEKTHO COOTHOCHT TEOPETHUCCKUE 3HAHWS C 3aITUCSIMH Ha S3BIKE XUMHYCCKUX
GopMys ¥ CHMBOJIOB, B HMHCBMEHHOW pabOTE HECKOJbKO OTBETOB HAa BOIPOCHI COACPIKAT
HCTOYHOCTH WJIM HE3HAYUTCIbHBIC OIIMOKM, CBSA3aHHBIC C BBIJICICHHUEM IPHU3HAKOB
KJIacCU(DUKAIIUK WM TTPU COCTABJICHUN YPAaBHCHUMN PEaKI[Mii, B MATEMATHUECKIX BBIYUCIICHHUSIX
MOTYT TPHCYTCTBOBAaTh HE3HAYUTENBHBIC TOTPEIIHOCTH, jgaeT Oonee 75% mMpaBUIIBHBIX
otBeToB. Ornenka cocrasisier 29-34 6annos.

e OTBeT Ha SK3aMCHAIMOHHBIA TECT 3aCYUTHIBACTCS HA MPOABHHYTOM YPOBHE, €CIH CTYACHT
IpH OTBETE HA BOIMPOCHI YETKO (OPMYIHMpPYET OCHOBHBIC IOHSATHS W 3aKOHBI XHMHH,
KOPPEKTHO COOTHOCHT TEOPETHYCCKHE 3HAHUS C 3aMUCIMH Ha S3bIKE XMUMHUYECKHX (HOpMYT U
CUMBOJIOB, B TIMCBMCHHOW pabOTe OTBETHI HAa BONPOCH HE COAEPKAT OIMHUOOK, B
MaTeMAaTHYECKHUX BBIUMCIICHUSX OTCYTCTBYIOT IOTPEINHOCTH, AaeT Oonee 90% mpaBUIIBHBIX
otBeroB. Onenka cocraBiaeT ooiee 35 b6anios.

Tect cunTaercst BBITOJHEHHBIM, €CJI CTYACHT HaOupaeT He MeHee 20 OaloB.

3. IlIkana oueHKH

Pelitunr crynenTta o qucruruivae " Xumus'" onpeaenseTcs Kak cymma 06amioB 3a paboTy
B TeueHHWe ceMmecTpa (TeKymlas aTTecTalus) © OallJloB, TOJNYYEHHBIX B pe3yJibTare
MPOMEKYTOUHON aTTecTaruu (9k3ameH). CooTHOIIEeHWe OaJIOB 3a pa3jMYHbIe BUIbI Y4eOHOU
JeATEeTLHOCTH cTyaeHTa coctaBisieT 60:40, cymmapno 100 6amos.



B ciydae ecim cTyneHT HaOupaeT MOrpaHuvHOE YKCIO0 OaioB (CyMMapHO MO pe3yiibTaramM
TEKyILeW U MPOMEXYTOYHOM aTTecTaluii), MpernoaBaTeb MPOBOIHUT JAOMOJHUTENBHYIO Oecemy 1o
BoImpocaM (1. 4) ¥ IO ee pe3yNIbTaTaM BbICTaBIISIET COOTBETCTBYIOIINE OALIbI K HTOTOBYIO OLICHKY.

B o0meit omeHke 0O OUCHUIUIMHE SK3aMEHALMOHHbIE Oaibl yYUTHIBAIOTCS B
COOTBETCTBUM C NpaBUIaMU OaJUIbHO-PEUTHHIOBOM CHCTEMBI, NPUBEACHHBIMU B pabodeil
IPOrpaMMe TUCLHUTIINHBIL.

4. Bomnpocsl K 3K3aMeHy M0 THCHUIINHE «XUMHUA»

1. TloHsiTHE «XUMUYECKUI SKBUBAJIEHT), 3aKOH SKBUBAJICHTOB U €TI0 CJIEC/ICTBHUS.

2. Crpoenue aroma. XapaKTepUCTHKA COCTOSHUS JICKTPOHA B aTOME CHCTEMOU KBAaHTOBBIX
yucen. [lpunnun Ilaynm w npaBwio XyHAa, NPUHIMI HAaUMEHbBIIEH SHEPruu, MPaBUIIO
KiteukoBckoro.

3. Ilepmommueckuit 3akoH | Tmepuoandeckas cucrema osiemeHToB J[.M.Menneneena,
JJIEKTpOHHBIE (QOpMyJIBl aTOMOB M HOHOB. [leprogumueckoe H3MEHEHHE CBOWCTB 3JIEMEHTOB
(MpOCTBIX BEWIECTB) M WX COEAMHEHUH. OHEPruu MOHHU3ALMU, CPOACTBO K JJIEKTPOHY,
ANEKTPOOTPHUIIATEIBHOCTD, 3aKOHOMEPHOCTH UW3MEHEHHUsSI OSTUX BEIWYMH 10 Tpynmnam u
MEepPHOJIaM.

4, XwuMmuyeckas CBs3b. THIIBI XMMHUYECKOM CBSI3M. KOBAJICHTHAsd W WOHHAS, WX CBOMCTBA.
OOMEHHBIN ¥ JTOHOPHO-AKIETITOPHBIM MeXaHU3Mbl 00pa3oBaHUs CBs3H. KBaHTOBOXMMHYECKHE
METOJIbI ONMCAHUSI XUMUUECKOH CBS3H MO METOJy BAJIEHTHBIX cBs3eil. Curma(c)- u mu(m)-cBs3u.
[IpencraBinenust 0 TUOpPUAM3ALMU aTOMHBIX OpOWTanei NMpU ONMUCAHUU XUMUYECKOM CBSI3U B
MoJiekynax. OCHOBHbBIE XapaKTE€pPUCTUKH KOBAJCHTHOW CBSA3M: DHEPrus (dHTAJbIUS) CBS3H,
JUIMHA, KPaTHOCTb, BAJEHTHBIA YyroJ, MOJSAPHOCTh CBSI3U. JIWIMONBHBIA MOMEHT CBSA3U H
JUIIOJIbHBIA MOMEHT MOJIEKYJIBI.

5. KowmmiekcHble cOeIMHEHHUS: HOH-KOMIUJIEKCOOOpa3oBaTelb, JIMTaHAbl, BHYTPEHHSS U
BHEIIHAS c(hepbl, KOOpAWHAIIMOHHOE 4YHCIo. MOHO-, OuU- W TONHIECHTATHBIC JIUTAHIBL.
Homenknarypa KOMIUIEKCHBIX coeauHeHuil. Kiaccupukamuss  KOMIUIEKCHBIX COEAMHEHUI.
Hucconmanus KOMIUIEKCHBIX coequHeHuid. KoHcTaHTa yCTOWYMBOCTHM KOMILUIEKCHOTO HOHA.
IIpupoa XUMHUYECKOM CBA3M B KOMIUIEKCHBIX COCAMHEHUSAX. lIpUMEHEHHE KOMIIIEKCHBIX
COCIMHEHU.

6. DneMeHTbl XMMHYECKON TepMOIWHAMUKHU. BHYTpPEHHSSI HEPTUS U SHTAIBIHS CHCTEM.
[TepBbIii 3aKOH TEPMOIUHAMUKH. TerIoBOM d)PEKT XUMUIECKON peakuu. TepMOXUMUYECKUE
YpaBHEHUS TPOIECCOB. DHTAIBIIUA O0pa30BaHUs XUMHUUYECKHX coeAuHeHui. 3akoH ['ecca u
cnenctBusi u3 Hero. IloHsTHe 00 SHTPONUM M €€ M3MEHEHUM B XMMHUYECKHUX IMPEBPALICHUSIX.
Oneprusi [ m60ca m ee M3MEHEHHE B XMMHUYECKHX Iporeccax. Kpurepuit caMonponu3BoJIbHOTO
MPOTEKAHUS XUMHUECKUX PEaKIUii B U300apHO-U30TEPMHUUECKHUX YCIOBHSIX.

7. Xumuueckas KMHETHKA. ['oMOreHHbIe U reTeporeHHbie peakuuu. CKOpOCTh TOMOT€HHBIX
XUMHUUYECKHUX peakuuid. DaKkTopsl, BIMSIOIINE HA CKOPOCTh XUMHUUYECKON peakiuu. 3aBUCUMOCTD
CKOPOCTH XMMHYECKOM PEakUMM OT KOHLEHTpALUN pearupyrolux BeELIECTB, 3aKOH JCUCTBUS
macc. Koncranra ckopoctu. Kunernueckoe ypaBHeHue. [lopsiok U MONEKYISIPHOCTh PEAKIIMH.
3aBUCHMOCTh CKOPOCTH peaknuu oT Temmeparypsl. llpaBuno Bant-I'odhda. VYpaBuenue
Appennyca. [loHsiTHE SHEPTUY aKTUBAIUH.

Xumuaeckoe paBHoBecue. OOpaTuMbie U HeoOpaTHUMBbIe peakiu. KoHCTaHTa XMMUYECKOTO
paBHOBECHs, €€ CBsI3b C TEPMOJMHAMHYECKUMHU XapaKTEPUCTUKAMHM CHCTeMBL. (CmerieHue
paBHoBecusi u npuHuun Jle Ilarenbe-bpayna. XumMuueckoe paBHOBECHE B T€TEPOTr€HHBIX
cucreMax. [loHsiTHE O TOMOT€HHOM M TreTeporeHHOM Katanuze. [loHsiTue O MexaHusMme
TOMOTEHHOTO KaTajiu3a. ABTOKaTaIN3.

8. PactBopsl. Ormpenenenue u kiaccuukanus pacTBopoB. PacTBopeHue kak (usmko-
xumudecknii  mporecc. PactBopumocts. CrocoObl BBIpaKEHHSI KOHIICHTPAIIUM PACTBOPOB.
ONEeKTpoIUTHUECKas AMCCOLMAMs B BOAHBIX pacTBopax. CuibHbIE (HEACCOLMUPOBAHHBIE) U
cnabpie (acCOIMUPOBAHHBIC) AIEKTPOJIUTHL. KOHCTaHTa W CTENEHb JUCCONMAIMH CIaboro
anekTposuta. OCOOEHHOCTH BOJABI Kak pacTBOpUTENs. Bomopoansli mokazatens cpenbl (pH).
Mertonp! onpenenienus: BeauuauHbl pH.



I'maponus coneil. YpaBHeHus peakuuii ruaponusa. CTeneHb THAPOIU3a, KOHCTAHTA
ruponusa. HeoOpaTuMeblil ruiponms.

HonHble peakuiuy B pacTBopax. PaBHOBECHE MAIOPaCTBOPUMBIN JIEKTPOJIMT — HACHIILICHHBIN
pactBop. [IponsBeneHune pacTBOPUMOCTH. Y CIIOBUS BBINIAJICHUS U PACTBOPEHUS OCAJKA.

9. KomsouaHble M JUCIEPCHBIE CUCTEMBbI. JIMCIEPCHOCTh M JUCIEPCHBIE CHUCTEMBI.
Knaccudukanus aucnepcHsix cucteM. Mumesisl, ux o0pa3oBaHue u crpoeHue. ONTHUECKUE U
JNIEKTPUYECKUE CBOMCTBA KOJUIOMJIHBIX CHCTEM. MeToapl TMONy4YEeHHs M pa3pyLICHUs
KOJUIOMIHBIX cucTteM. IloHsaTHE KOarynsanuu.

10.  DnexTpoxXuMHUYECKHE MIPOIIECCHI. Omnpenenenue " KJ1accupuKarms
ANEKTPOXUMHUYECKHX TporieccoB. OKHCIUTETHHO-BOCCTAHOBUTEIbHBIE peakini. OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIH MOTEHITHAI. Hamnpasnenue POTCKAHHS OKHCITUTEIHHO-

BOCCTAHOBUTENBHBIX peaKUUi. DNEKTPOAHBIN MOTeHIMal. BomopoaHbIil 3JIEKTPOJl CpaBHEHHS.
VYpasuenue HepHcra. PaBHOBecue Ha rpaHuiie METaUI—-pacTBOP. XUMHUUYECKUE UCTOYHUKU TOKA.
lanpBaHnueckne  2ME€MEHTHl.  AKKyMYJSTOpBL.  OJIEKTPOJIM3  KaK  OKHUCIMTEIBHO-
BOCCTAaHOBUTENBHBIN MpoLEecC. DIEKTPOIN3 C PAaCTBOPUMBIMU U HEPACTBOPUMBIMM aHOJAMHU.
XUMHUYECKas M AIEKTPOXUMHUYECKast KOppo3us MeTaisioB. CriocoObl 3alIUTHI OT KOPPO3UH.



DenepanbHOE rOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE yUPEKICHHE
BBICLIETO 00Pa30BaHUs
«HoBocuOupckuii rocy1apcTBEHHBIH TEXHUYECKH YHUBEPCUTETY

Kadenpa xuMun 1 XMMUYIECKON TEXHOJIOTUH

IHacnopt
pacueTHO-TpadpuuecKoil padoTbl

MO0 JUCHUIUIMHE «XUMHUsI», 1 cemecTp

1. MeToanka oneHKH
B pamkax pacuetHo-rpaduueckoi paboThl IO JUCIUIUIMHE CTYACHT JOJKEH pacCYUTaTh
TEPMOAUHAMUAYECKUE BEJIUYMHBI COCTOSIHUS CHUCTEMBI, OLICHUTH BO3MOKHOCTb
CaMOTIPOM3BOJIBHOTO TPOTEKAaHUs TIpoliecca B 3aJaHHBIX YCIOBHUSAX, IIOCTPOUTH Tpaduk
3aBUCHUMOCTHU U3MEHEHUs dHepruu [ mb0ca oT TeMmnepaTyphl; paCCUYMTATh TEMIIEPATYPhl KUIICHUS
W 3aMep3aHus 3aJaHHOTO PacTBOPA; 3amucarh GOPMYITy MHIIEIUIBI U ONMPENCTUTh HAlpaBJICHUE
JBUKCHUST KOJUIOMIHOM YacTUIBI B JJEKTPUYECKOM II0JIe, BBIOpATh pPEareHT C HaWITydIiiel
KOaryJupyroIieil ClocOOHOCTHIO.
O6s3arenbHble cTpYKTYpHBIE yacT PI'P 1 orieHnBaeMble NO3UIMK PUBECHBI B TAOJHLIE.
No | Ctpykrypnsie yactu PT'P OneHuBaeMast MO3UIIMS
1 | Xumudeckas TepMOIMHAMHUKA Hcxoauble naHHbIe
PacueTsl 1 cocTaBieHUEe ypaBHEHUN peakiui
IToctpoenue rpaduka
AHanu3 ¥ UHTEPIIPETalUs JaHHBIX (BBIBOJI WIH 3aKITIOYCHHE)

2 | OOmume cCBOMCTBA PaCTBOPOB Pacuer TemmeparTypbl KUIIEHHUS U 3aMEp3aHusd 3aJaHHOTO
pacTBopa
3 | KomtounHelie pacTBOpbI CocraBieHue ypaBHCHUN PeakITuit

Pacuet xonuuecTBa pcarupyronmx BCUICCTB
dDOpMyna MHUICIIBI U €€ COCTAaBHBIC YaCTH. Koarynnpy}omee
JOCUCTBUEC DJICKTPOJINTOB

PacuerHo-Tpaduueckas paboTa BBINOIHACTCS CTYASHTOM MHIMBHIYaIbHO, OpopmIsieTcs
B IIeUaTHOM opme.

2. Kpurepun oueHkun

e PaGora cumrTacTcs He BBINOJHEHHOH, cciu pabora odopmMiIcHA B HE COOTBETCTBHU C
TpeOOBaHUSIMU C CYIICCTBEHHBIMH 3aMCUaHHMSIMHA W BBITIOJHEHAa HE B TOJHOM OObeMe: He
NPaBWIEHO TPUBEIEHBI TEPMOIUHAMUYECCKUAE PAcUYeThl, He YKa3aHbl UX CIUHHIIEI H3MEPECHUS,
rpadMK MPOTHBOPEYUT PACUCTHBIM IaHHBIM, HE BEPHO OINPE/CICHO HANpaBICHUE PEaKIMH B
TEMIIEPaTypHOM HHTEpBaje; TEMIIEPaTypbl KHUIICHUS M 3aMep3aHus 3aJaHHOTO pacTBOpa
paccuuTaHbl ¢ OMIMOKaMK;, ypaBHEHHS Peakiuii 00pa3oBaHUs KOJJIOUTHOW YaCTHUIIHI 3aIHCAHBI
¢ ommOKkamu, HE ONpeAeNieH pEeareHT, HaxXOIMIMWcSs B H30BITKE, (GopMyna MHUIICIUIBI
COCTaBJICHA HEMPABWIBHO W/WIM HEe 0003HAYEHBI €€ COCTABHBIC YACTH, HE OIPENEICH 3apsi
KOJUTOUTHOW YAaCTHUIIBI W/UITM HE YKa3aHO HANpaBICHHUE IBW)KCHUS TPaHYJbl B 3JEKTPUUECKOM
noJie, He 000CHOBAH BBIOOP DJIEKTPOJIUTA-KOATYIISTHTA, OIICHKA COCTABIIIET MEHee 5 Oanios.

* PaGora cumMTaeTcsi BBHIMOJHEHHOH HAa MOPOrOBOM YpOBHE, eciu pabora odopmiieHa B
COOTBETCTBUH C TpPEOOBAaHUSMH C HECYIICCTBEHHBIMH 3aMCUAHHMSIMHU W BBIIOJHEHA HE B
MOJTHOM O0BeMe: TPHUBEICHBl TEPMOAMHAMHUYECKHE pacyeThl, HO HE YKa3aHbl €IWHHIIBI
u3MepeHust, rpaduK MPOTHBOPEYUT PACUSTHBIM JIAHHBIM, ONPEICICHO HAIPaBJICHHE PEaKIHH B
TEMIIEPaTypHOM HMHTEPBAJe; PacCYMTaHbl TEMIEpATypbl KHIICHUS M 3aMep3aHusl 3aJaHHOTO
pacTBopa; ypaBHEHHs peaknuii 0O0pa30BaHUsl KOJUIOMTHOW YACTHIIBI 3alTUCAHBI C OIMIMOKAMH,
OTIpe/IeTICH PeareHT, HaXOAAIINICS B M30BITKE, COCTaBICHA (DOpPMYIIa MUIIEIUTBI U €€ COCTABHBIC
yacTh 00O3HAYEHBI C OMIMOKAMH, OMPEACIICH 3apsl KOJUIOMIHOW YaCTHUIIBl U €€ HalpaBliCHUE
JIBUKCHUS B DJIGKTPUYECKOM II0JI€, BHIOOpP JIIEKTPOJIHMTA-KOAryissHTa OOOCHOBAaH HEBEPHO,
OIICHKA COCTABIISICT 5—6 6a108.



* PaGora cuuTaeTcs BBIMOJTHEHHOH Ha 06a30BOM ypOBHE, eciu pabora odopmieHa B
COOTBETCTBUH C TPEOOBAHMSIMH C HECYIICCTBEHHBIMU 3aMEYaHUSIMH M BBITOJHEHA B TIOJTHOM
00bEMe COTIIACHO 3a/IaHHIO: IPUBEACHBI TEPMOJANHAMHUYECKHE PACUEThl, HEKOTOPHIC BEITMYHHEI
0003HAaYeHBI HEKOPPEKTHO, CITUHHIIBI N3MEPEHUS ITPECTABIICHBI C OTHOKaMU, TTPU TIOCTPOCHUH
rpaduk He 0003HAUCHBI OCH, OTIPENIEIICHO HAPABJICHUE PEAKIINU B TEMIIEPATYPHOM HHTEPBAJIC;
paccuyMTaHbl TEMIIEPATyPhl KUIICHUS U 3aMEP3aHus 33JAHHOTO PACTBOPA; 3alMCaHbl YPaBHEHUS
peakimii 00pa30BaHMs KOJUIOMTHON YaCTHIIBI, ONPEICICH PEareHT, HaXOSIIUICS B U30BITKE,
cocraBieHa (opMylia MHIEIUIBI U O0O3HAYEHBI €€ COCTAaBHBIC YaCTH, OIMPEACTeH 3apsij
KOJUTOUJTHOW YacTUI[BI W €€ HalpaBJICHUE JBIKEHHS B JJICKTPUYECKOM TIOJNE, BBIOOD
AIIEKTPOIUTA-KOATYIISIHTa OOOCHOBAH HE TIOJHO, OLIEHKA COCTaBIsAeT /-9 6a108.

PaGora cuuTaeTcs BHINOJHEHHOW HA MPOABHUHYTOM YpOBHE, eciii pabora odopmieHa B
COOTBETCTBUU C TpeOOBAaHUSMU U BBIMIOJIHEHA B TIOJTHOM OOBEME COTJIACHO 3aaHHUIO:
MPUBENICHBI TEPMOJMHAMUYECKUE PACUETHI, 0003HAUEHBI BEIMYMHBI M UX CIUHUIIBI U3MEPEHUS,
NOCTPOCH TpaduK W ONpEIeNICHO HAampaBJICHUE PEaKIMd B TEMIEpaTyYpHOM HWHTEPBAJIE,
paccuMTaHbl TEMIIEPATYPhl KUIIEHUS U 3aMEP3aHus 3aJaHHOTO PAaCTBOPA; 3alMCaHbl yPaBHEHUS
peaknuii 00pa3oBaHMs KOJUIOWIHOM YaCTHIIBI, ONPENENICH PEeareHT, HaXOAAIIHics B H30BITKE,
coctaBiieHa (opMyina MHIEUTBI U 00O3HAYCHBI €€ COCTaBHBIC YAaCTH, ONPENEICH 3apsi
KOJUUTOMTHOW YaCTHIIBI M €€ HalpaBIICHHE JBIKECHHS B AJIEKTPHUYECKOM TI0JIe, 000CHOBAH BBIOOD
AJICKTPOJIUTA-KOATYIISIHTA, OIICHKA cOocTaBisAeT /() 6annos.

3. lkana oueHKHU

B oOmeii onenke mo maucnuruHe Oamtbel 3a PI'P yumThiBatoTcs B COOTBETCTBHH C
npaBujaMu  OaUTbHO-PEHTUHTOBOM CHCTEMBI, TPUBEICHHBIMU B pabouell mporpamme
JTUCLUTIITUHBI.
B Tabnume npencraeneHa mkana oneHkd PI'P, MakcuManbHas cymMMa 3a BBITIOJTHEHHBIC
3aganus coctaBisier 10 6ammoB. PacueTHo-rpadmueckas paboTa cuuTaeTcs BHITOJTHEHHOM, €CIIH
CTYICHT HaOMpaeT He MeHee 5 0aIoB.

No
Copnepxanue Ban
3aaHus

1 BrrunciuTe M3MEHEHHE JHTANBIIMH PEaKIuH A Hj. ¥ ONpelenuTe, ABISETCA U JaHHAA 1
peaxIys PK30- WIK YHAOTEPMUYECKO. 3alHIIATE TEPMOXUMHUYECKOE YPAaBHCHHUE PEAKITHH.
Ilo Bumy ypaBHEHHS peaknuH, He TpubOeras K pacueTaM, ONpPEICTHTe 3HAK W3MEHEHHS

2 SHTPONHH peakuuu A S2,.. BblumcinTe H3MEHEHHE SHTPOINHH PEAKIUMH B CTAHIAPTHBIX 1
yCIoBHsIX A, Sy, M OOBSCHUTE 3HAK.

3 Brruncnnre sueprmro [mbO6ca mpsmMoil peakniWud B CTAHAAPTHBIX  YCIIOBHIX ArGg98 51 1
YCTaHOBHTE BO3MO)KHOCTh CAMOIIPOM3BOIBHOTO MPOTEKAHHS PEAKIIHH.

4 Ompesienute TeMIIepaTypy, PH KOTOPOH peakimsi Haxoautcst B pasHoBecuu (7). 0,5

5 Paccunraiite A,G npu 71 = 7,100 u T, = 7,,+100. 0,5

6 IMoctpoiite rpaduk 3aBucumoctd A, G ot T u 0603HaubTE Ha Tpadrke 00IACTH TEMIEPATYP 1
CaMOIIPOM3BOIBHOTO MMPOTEKAHISI PEAKIIHH.

7 Boruncinte 3HaYCHHMS KOHCTAHTHI paBHOBecws K. mpu temmepartypax 7; u Tp. Coemaiire 1
BBIBOJ O BIMSTHUH TEMIIEPAaTypHl Ha BeIHMIuHY K, 1 Ha cCMenIeHne XUMHUUECKOTO PABHOBECHSL.

8 PaccunraiiTe TeMIIepaTypy KUIICHHS U 3aMep3aHisl pacTBOpa 3aJaHHOTO COCTaBa 1

9 Harmmmmre MoekynspHOe ypaBHEHHE XUMHUIECKOW PEaKIINH 00pa30BaHUs KOJUTOWIHOM 1
YaCTUI[BI PH CMEIIUBAHUY JIBYX pacTBOpoB. Onpe/ieNiuTe, KAKOW PearcHT B3sT B H30BITKE.

10 CocrtaBbTe (POPMYITy MUIECILIBI, OIPEACTUTE 3aPS/] KOJUIOUTHON YACTHIIBI U YKAXKHUTE 1
HanpaBJICHUE NePEMEIICHHS YACTHUIIBI B DJIEKTPUUECKOM IMOJIE.

11 Kakoii u3 yka3aHHBIX 2JIEKTPOJIUTOB 00J1aJaCT HAMITYYIIUM KOATYJIHPYIOIINM JICHCTBUEM? 1

4. IlpumepHblii nepedyens Tem PI'P

Tunossie 3aganus s BbINOJHEHUsT PI'P BKiIro4aroT BOIPOCH! MO TeMam: XUMHYECKas
TepMoauHamuKa (tema 3, [1]), kommuraTuBHBIE CBOMCTBA pacTBOpoB (Tema 6, [1]) u KostonHbIC
pactBopsl (tema 7, [1]). Tabnuiel BapuanToB ¢ 3aganusmu PI'P mipeacraBieHsr:

[1] Anapues A. W. Xumus [DneKTpOHHBIN pecypc]: SIeKTPOHHBIN yueOHO-MeToanYecKkuil komiuieke / A .
Amnapues, A.B. Jlorunos, P.E. Cunuypuna; HoBocub. roc. TexH. yH-T. - HoBocubupck, [2015]. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3aru. ¢ skpana.



[epeveHs TeOpeTUIECKUX BOMPOCOB JJIsl SK3aMeHa

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 T€pMOJIMHAMHYECKUX PACUCTOB OIMPEACIUTE, MOKHO JIM BOCCTAHOBUTH BOJIOPOIOM
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 pasHa 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 CaHyyy + Nory = CazNym) + 3 Hyry conpoBosknaercs BeieneHueM temia. Kakumu
croco6amMM MOKHO CMECTUTh paBHOBECHE B CTOPOHY oOpa3oBaHus BemecTBa CazNy?

Tema 8. I'anbBaHUYECKUHN 3JIEMEHT. DJIEKTPOIHU3.

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



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

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

3anmumMTe ypaBHEHUS OJIIEKTPOAHBIX PEAaKIUA U DIEKTPOXUMHUYECKYHD cxemy [D wu
paccuuTaiiTe paBHOBECHOE HanpspkeHue ['D nByms criocobamu:

a) UCTOJIB3Ysl CTAHJAPTHBIC JICKTPOIHBIC TIOTCHIIUABI;

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)
IeKTpoJax mpu 3jekTponuse BogHoro pactBopa Al(NOs3)s. Paccuumraiite KoimdecTBo
BEIIECTB, BBIACIUBIINXCS Ha DIIEKTPOAAX, €CIIA Yepe3 pacTBOP 3JICKTPOJIUTA MPOITYCKAIH TOK
cwiioil 5 A B Teuenue 8 yacos?

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

25. Jlana mapa metamuioB Mn—Ni. Bo3MoskHa i Koppo3ust MeTajlia B JaHHO# cucteme mpu pH=3.
a) 3alMIINTE KOPPO3SHOHHYIO 3JIEKTPOXUMHUUECKYIO CUCTEMY,
0) ypaBHEHUS AJIEKTPOAHBIX PEaKIuil Mpu KOPPO3UH,
B) IMpPEAJIOKUTE JUIsl OKHCIIIEMOTO MeTajjla JaHHOW Mapbl KaTOJHOE M AHOJIHOE IOKPBITHE.
3anumuTe 3MEeKTPOXUMHUUECKYIO CUCTEMY 3JIEMEHTOB, 00Pa3yIOIIUXCsS MPU HAPYIICHUU LET0CTHOCTH
MOKPBITHUS, YPABHEHHUSI SJIEKTPOAHBIX pEaKLuii Py KOPPO3UH B IaHHOM cpejie.

26. OTBepcTUsl B MEJHOM CaMOBape M KEJE3HOM KOTEJIKE 3amasiid 0jIoBoM. Uepe3 HeKoTopoe
BpeMs (B OBITOBBIX YCJIOBMSIX) KOTEJIOK Hpoxyawics, a camoBap HeT. [louemy? CoctaBbTe
ypaBHEHMs KOPPO3HOHHBIX IIPOLIECCOB.



