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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
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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyus @I 0OC: OIIK.3 roroBHOCTH IPHMEHATH (PYyHIAMEHTAILHBIC MATEMATHYCCKHE,
€CTeCTBEHHOHAYTHBIE I 00IeHIKeHEePHbIE 3HAHUS B PO ecCHOHAIBLHOI eI TeTbHOCTH; 8 YdCHU CledYIomUxX
pe3yibmanioe ooyueHun:

38. 3HaTb OCHOBHbIE NOHATUA U 3aKOHbI XMMUW, 3aKOHOMEPHOCTM NMPOTEKAHMSA XMMNYECKNX MPOLIECCOB;
CBOICTBA, Ha3Ha4YeHWe 1 061aCTV NPUMEHEHNA OCHOBHbIX XMMUYECKMX BELLIECTB U MX COENHEHWI

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

y12. yMeTb yCTaHaBNMBaTb B3aMMOCBSA3b PYHAAMEHTA/IbHLIX 3aKOHOB XUMUK C IU3MKO-XUMUYECKMM
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

OrlMK.3.38 3HaTb OCHOBHbIE MOHATUA N 3aKOHbI XMMNW, 3aKOHOMEPHOCTU MPOTEKaHUA
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.3.y10 ymMeTb NPUMEHSITb OCHOBHbIE 9KCMEPUMEHTa/IbHbIE U pacyeTHbIe MeTO/bl
onpeaeneHnss MakpoCKOMMYECKNX XapaKTePUCTUK CUCTEM U METOAbl XMMNYECKOTO U
(hM3MKO-XMMNYECKOT0 aHa/In3a pas/IMYHbIX K1accoB BELLECTB

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

OrlK.3.38 3HaTb OCHOBHbIE MOHATUA U 3aKOHbI XMW, 3aKOHOMEPHOCTW MPOTEKaHUA
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

OlK.3.y10 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

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

MpaKTNyecKne 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosaTenbHas paboTa

OlNK.3.y12 ymeTb ycTaHaBNMBaTb B3aUMOCBSA3b (PyHAAMEHTa/IbHbIX 3aKOHOB XUMUU 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.3.y10 ymeTb NPUMEHATbL OCHOBHbIE 3KCMepUMEHTa/IbHbIE N PacUYETHbIE METOAbI
onpeaeneHns MakKpoCKOMNMMUYeCKUX XapaKTepPUCTUK CUCTEM U METOAbI XMMNYECKOTO U

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

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

JNekuwnu; TpakTnyeckme 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

OlNK.3.y12 ymeTb yCcTaHaBMBaTb B3aMMOCBA3b (PyHAAMEHTa/IbHbIX 3aKOHOB XUMUU C
(DU3NKO-XUMUYECKUMUN ABNEHNAMW [/151 00BSACHEHUSA 1 NPOrHO3MPOBaHWS Hanpas/ieHNs

XVIMUYECKNX NPEBPaLLEHWI

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

MpaKTNyecKme 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosTenbHas paboTa

OlK.3.y10 ymeTb NPUMEHATbL OCHOBHbIE 3KCMepPUMEHTa/IbHbIE N PacUYETHbIE METOAbI
onpeaeneHns MakKpoCKOMNMMUYeCKUX XapaKTepPUCTUK CUCTEM U METOAbI XMMNYECKOTO U

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

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

JNekuwnu; TpakTnyeckme 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosaTenbHas paboTa

3. CofiepykaHvie U CTPYKTypa y4e6HOI AUCUMNANHbI

Tabnuua 3.1
CcbInikM Ha
TeMbl NeKLNA AKTUBHbIE Uacbl | pesynbTaTbl
(hopMbl, Yac.

06y4yeHuns
Cemectp: 1
AnpakTnyeckas eguHuua: O6was n HeopraHnyeckas XMMns
1. MpegmeT Xumnn, Lenu 1 3a8adm nsyveHus SUCLUNIMHBLI.
OCHOBHble KOMMYECTBEHHbIE 3aKOHbI XUMUK. ToHATHE O
XMUMUYECKOM 3KBUBASIEHTE. DNEKTPOHHOE CTPOeHME aToMa. 0 2 1928
KBaHTOBO-MexaHn4yeckas mofesb atoma. MNpuHumn Maynu n T
npasuio XyHga. CTpoeHne MHOr03/1eKTPOHHbLIX aTOMOB.
MpPUHLMN HaMeHbLUE 3Heprum, npasuno KneuykoBecKoro.




2. Nepuognyeckaa cuctema .. MeHfeneesa 1 U3MeHeHue
CBOWCTB 3/1EMEHTOB U UX COEAVHEHWIA.
OKMCNUTENbHO-BOCCTaHOBUTEbHbIE peakuun (OBP). CTeneHb
okucneHusi. CoctaBneHune ypasHeHnin OBP.

14,3,4,8

3. Xumunueckas cBsa3b. OCHOBHbIE TUMbI U XapaKTEPUCTUKM
KOBa/IEHTHOM CBA3W. MeTo/, BafleHTHbIX CBA3EN.
"mbpunansaumsa. KOMNIeKCHbIe COeAVHEHNS.

10, 14,15, 3, 4

4. PacTBOpbl. CNoco6bl BbIpaXKeHWs KOHLIEHTPaLIMI PacTBOPOB.
OCHOBHBbI€E MOMIOXEHVSI TEOPUM 3NIEKTPONUTNYECKOI
avccoupauumn. KoHCTaHTa AnccoLImaLnim; 3aKoH pa3taBneHus
OcTBasba. CTyneHyaTas gmccoupanms cnabblx
3NeKTPONUTOB. KOHCTaHTbI KUCNIOTHOCTU 11 OCHOBHOCTM.
ANeKTPONUTIYECKas AvccoumaLms BoAbl. BogopoaHbIii
nokasaTefb cpefbl. VIoHHble peakuymn B pacTBopax, ruaponms
coneil.

10, 15,2, 3,5

AnaakTuyeckas equHuLa: dr3nYeckas U KonmonaHas Xum

5. XvMunyeckas TepMmogmHaMmka. OCHOBHbIE
TepMoAVHaMUYecKue hyHKLMN COCTOAHWUSA CUCTEMBI.
SHTaNbNNA, 3HTPONUA 1 3Heprusa Mb6ca 1 NX N3IMeHeHWs Npu
XUMMYecKux npoueccax. OCHOBbI TEpMOXUMUN. 3aKOH ["ecca u
ero cneacTans. Kputepuy camonpor3Bo/ibHOrO NPOTEKaHNUA
XUMUYECKMX PeakLuii.

16, 3,9

6. Xnmunyeckas KnHeTnka. CKOpoCTb rOMO- U TeTepOoreHHbIX
XMMUYECKMX peakLuin. 3aKoH AeiCTBYIOLLMX MACC, KOHCTaHTa
CKOPOCTW peakumn. DakTopbl, BAMAIOLWME HA CKOPOCTb
XUMUYECKOW peakumm. MoHATVe aHeprum aktueaumu. MoxHaTre
0 FOMOreHHOM W reTeporeHHoM KaTaninse. XMnUyeckoe
paBHOBECKE. Y CNOBUA XMMNYECKOTrO paBHOBECUA. KOHCTaHTa
paBHOBECUA U ee CBA3b C TEPMOANHAMUYECKUMU (DYHKLUAMM.
MpuHumn Jle LaTense.

14,16,2,3,9

7. OCHOBbI 3n1eKTpoXuMmMK. OnpefeneHne U Knaccupmkaums
3/1IEKTPOXMMUYECKUX MpoLeccoB. MoHATE 06 3N1eKTPOAHBIX
noTeHumanax. CtaH4apTHbI BOAOPOAHbIA 3M1EKTPOA U
BOJIOPOAHaA LLKana NoTeHLUMaNoB. ["anbBaHUYECKME 3NEMEHTI,
3/4C v ee nsmepeHue. TepMmognHammnKa 3N1eKTPOAHbIX
npo-LeccoB. YpasHeHWe HepHcTa. MNoTeHLmanbl
MeTa/I/INYeCKNX, ra3oBbIX U
OKMNC/NTE/IbHO-BOCCTaHOBUTE/bHbIX 3N1EKTPOL0B.
DNeKTPOXMMUYECKAsA N KOHLIEHTPaLMOHHAA Nonapusaums.

1,11, 14, 16, 2,
3

8. Koppo3ua 1 3awmTa MeTau1fioB 0T KOppo3uun. OCHOBHbIE
BUAbI KOPPO3UKN. XUMUYECKasa W 3eKTPOXMMUYecKas
Koppo3wus. Kopposus nog AercTBreM 6/1y)XAaKoLLMX TOKOB.
MeTozpl 3aWuThl OT KOPPO3UK: NIETMPOBAHNE,
3/IEKTPOXMMUYECKAA 3aLLMTa, 3aLUUTHbLIE MOKPbLITUS,
M3MEHeHNe CBONCTB KOPPO3MOHHOM Cpefibl.

12,18, 3,6

9. KonnuraTvBHble CBOMCTBa pacTBOPOB. OCMOC, KPMOCKOMKA,
3bynuockonus.

10, 16, 18, 2,5

10. Snektponus. MNocnefoBaTenbHOCTb 3M1eKTPOAHBIX
npoveccos. 3akoHbl Papages. 31eKTPonns ¢
HepacTBOPUMBIMU U PACTBOPUMbIMI aHOLAMU.

11, 16, 18, 2, 3,
6

11. KonnongHele cuctemMsbl. JMcnepcHOCTb 1 AUCNEpPCHbIe
cucTembl. Knaccugumkaums KononaHbIx cucteM. 301 v renu.
MuLenbl N UX CTPOEHME. Y CTOMUMBOCTb KONTOUAHBIX
CUCTEM, OMTUYECKUE N NIEKTPUYECKME CBONCTBA. MeToapl
noslyyeHns 1 paspyLleHna KoNIonaHbIX CUCTEM.

10, 15,18, 3,5




Tabnuua 3.2

CcbINKM Ha
AKTNBHble
TeMbl nabopaTopHbIX paboT Uacbl | pesynbTaTthl YyebHada gedaTeNlbHOCTb
(popmb, Hac, 0by4yeHus

Cemectp: 1

AnpakTnyeckas egmHmnua: O6Laa U HeopraHMyeckas XMmus

1.
OKMCNNTENbHO-BOCCTAHOBUTE bHbI
e peakuuu

10, 15, 3,5

1. BbINOSHSAET ONbIThI,

2. (hMKcHpyeT HabMr4eHNs,

3. AenaeT BbIBOAbI M 06CYXaaeT
pe3ynbTaTbl paboThbl C
npenogsasaresiem.

2. PactBopbl. Cnocobsl
MPUroTOB/EHNSA PACTBOPOB

10, 15,2,3,5

1. BbIMONHSET OMbITbI MO
MPUroTOB/IEHNIO PACTBOPOB
3alaHHOIN KOHLEHTpaLuw;

2. U3MepseT MI0THOCTb
pacTBopa;

3. paccunTbIBaeT U1
yCTaHaB/IMBa€eT KOHLIEHTpaL
MOJTy4eHHbIX PaCTBOPOB;

4. 0(hopMNAET IKCNEPUMEHT Ha
A3bIKE CUMBO/IOB;

5. NpeAcTaBNSeT pe3ynbTaThbl
3KCnepuyMeHTa B y06HOI opme
1 06CyXKAaeT € NpenofaBaTesniem.

3. Amnccoupmaums cnabbix 1
CUNbHBIX 3M1eKTPONUTOB. Mnaponus
conei. OnpepeneHvie pH BOAHbIX
pacteopoB. O6pa3oBaHue
HEpacTBOPUMbIX COEAVHEHNIA.

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

1. BbIMONHSET OMbITbI MO
N3MepeHno 1 onpeaeneHuo pH
pacTBOpOB;

2. MPOBOAUT TMAPONN3 CONeN
pas/INYHbIX TUNOB W ONpeaenseT
pH pacTBOpa ¢ Ucnosib3oBaHeM
WNHAVKATOPOB;

3. NpoBOANUT ONbITLI NO
NOyYEHNI0 0CafKOB
HepacTBOPUMbIX COEANHEHWIA;

4. 0(hopMNAET IKCNEPUMEHT Ha
A3blKe CYIMBOJIOB;

5. npefcTaBnseT pesy/bTathl
3KcnepumMeHTa B y06HO thopme
1 06Cy>KaaeT ¢ NpenojaBaTeniem

4. KOMMNeKCHbIE COeaUHEHNS.
KauecTBeHHble peakuuu Ha
KaTnOHbI Xene3a, megu(ll).

10, 15, 4

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

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

3. NpeAcTaBNAeT pe3ynbTaThbl
3KCnepuMeHTa B y06HOI opme
1 06Cy>KAaeT ¢ NpenofaBaTenem.




5. OnpegeneHne MOMSIPHOIA Macchbl
9KBBA/IEHTOB MeTanNa

13, 14, 15, 2, 3,
4

1. cobupaeT ycTaHOBKY -
3BAVOMETP;

2. onpepenseT KOMNYecTBO
BblENVBLLIErOCSA rasa;

3. paccumTbIBaeT MOMAPHYHO
Maccy 3KBMBAEHTOB MeTa/INa;
4. ohopMAISET IKCNEPUMEHT Ha
A3bIKe CYIMBO/IOB;

5. npeAcTaBnseT pe3ynbTarhbl
aKcnepumMeHTa B y06HO thopme
1 06CYXX[aeT C NpenojaBaTenem.

JnpakTudeckas egnHmya: dusny

€CKasd 1 KonnongHasa xmmunsa

6. O6LMe 3aKOHOMepPHOCTH
XVIMUYECKMX MPOLEeCCOoB.
OnpegeneHve TennoBoro addexkra
HemTpanusauuu.

16,2,3,9

1. BLINOSIHAET
KanoprMeTpUYeCKre N3MepeHuns
ANS NPOLIECCOB MO YXECTKOWA
NHCTPYKLN;

2. 0bpabaTtblBaeT pe3ynbTarhbl
N3MEPEHUIA;

3. npeAcTaBNseT pe3y/bTar Ha
A3bIKE CUMBO/IOB, rPatnKoB,
PUCYHKOB B Y06HOI hopme;

4. [lenaeT BbIBOAbI N 06CyXaaeT
pesynbTaTbl paboTbl C
npenogasarenem.

7. KNHETUKA XUMUYECKNX PeaKLWA.
®aKTopbl, BAMAIOLLME HAa CKOPOCTb
peakummn. XMmmnyeckoe
paBHOBeCHe.

14,16, 17, 2, 3,
9

1. BbINOMHSAET U3MEPEHUS
CKOPOCTU peakuum u
aHanM3npyeT BIUSIHWE (haKTOpPOB
Ha CKOpPOCTb NPOLECCOB;

2. BbINO/HAET Ka4eCTBEHHbIe
OMbITbl MO CMELLEHNIO
paBHOBECUS B peaKLmu;

3. NpefCcTaBNseT KavyeCTBEHHbIe
M3MEHEHUS Ha S13blKe CUMBO/IOB;
4. opopmnseT pesynbTaTbl B
yLO6GHOM BUAe 1 06CyXaaeT C
npenogasaresem.

8. DNeKTpoXMMUYecKme NPoLEecChI.
"aibBaHNYECKMIA 3NIEMEHT 1
3N1eKTPON3 BOAHbIX PacTBOPOB
conei.

11, 15, 16, 2, 3,
56

1. cobupaeT rasibBaHNYeCKNit
3NIEMEHT U 3M1EKTPONN3Ep;

2. 0(hopMNSAET Ha A3bIKe
CYMBOJI0B U PUCYHKOB
yCTpOiicTBa, paboTty
ra/lbBaHN4YeCKOro 3/1eMeHTa U
3NeKTPONn3epa;

3. MPOBOANT M3MepPEeHNS
HanpsYXeHNs ra/lbBaHNYeCKOro
afeMeHTa ¥ NoTeHUpana
pasfoXKeHnsa 3eKTponmTa no
YKECTKOW UHCTPYKLUN;

4. nNpefcTaBnseT pe3ynbTarbl
13MepeHns B ya06HOM thopme 1
06CYy)XaeT C npernosfaBaTesiem.




9. Koppo3us meTannos v 3awmta
MEeTasI/I0B OT KOPPO3UN.

12,18,2,3,6

1. cobupaeT ycTpoiicTea Ans
3alMTbl METaINIOB OT KOPPO3WMK;
2. 0OpMASET Ha A3blKe
CVMBOJIOB U PUCYHKOB
YCTPOWACTBA;

3. MpOBOAUT HabNOAEHNA 3a
Ka4yeCTBEHHbIMUN N3MEHEHNAMM
npwv pasNnyHbIX BUAAX
Koppo3wuu;

4. hopmynmpyeT OTBETHI Ha
BOMPOCHI JOMALLHNX 3afaHNi 1
peLUaeT 3afaqu;

5. npefcTaBnseT pesy/bTarhl
M3MepeHns B ya06HOM thopme 1
06CyXaeT ¢ npenojasaTesiem.

Tabnuua 3.3

TeMbl MPaKTMUYECKNX 3aHATUIA

AKTUBHbIE
(hopMbl, yac.

Yacbl

CcbINIKN Ha
pe3ysibTaThbl
00yyeHus

YyebHas aesiTeNlbHOCTb

Cemectp: 1

AunpakTnyeckasn eguHmua: Obwas n HeopraHnyeckas

XNMns

1. 3aKOH 3KBVBAJIEHTOB.
OKUCANTENBHO-BOCCTAHOBUTESBbHbI
e peakuymm

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

1. onpefenset cTeneHb
OKWC/IeHus,

2. 3anucbIBaeT nosypeaxkunn
OKWCNEHUS 1 BOCCTaHOB/IEHNS,
3. COCTaB/ISAET 3NIEKTPOHHbIV
6anaHc,

4. onpefenseT OKUCNUTeNb U
BOCCTaHOBWTESb, PACCUNTLIBAET
NX MONSIPHbIE Macchbl
9KBUBA/IEHTOB.

2. PacTBopbl. CMOCOObI BblpaXKeHWs
KOHLeHTpaL 1 pacTBOpOB.

1,155

1. paccunTbIBaET KOHUEHTpauum
pacTBOpOB;

2. peLlaeT 3a4aun Ha
KOJINYECTBEHHbIE pacyeThl
cocTaBa pacTsopa.

3. Avnccoumauns cnabblx n
CW/IbHBIX 3M1EKTPONNUTOB. ['Maponn3
conei. OnpegeneHve pH BOAHbIX
pacTBopoB. [poun3BeseHne
pacTBOPUMOCTU.

1,10, 14, 15,
18,5

1. 3anncbIBaeT ypaBHeHNA
auccoumannm CUSIbHbIX 1
cnabbIX 3/1eKTPO/INTOB;

2. paccynTbiBaeT pH pacTBopoB
CUMbHBIX U CNabbIX
3/1EKTPO/INTOB;

3. 3anu1cbIBaeT ypaBHEHNA
rMaponun3a B MONEKYNSAPHOW 1
NOHHO-MOJEKYNIAPHON (hopMax;
4. paccumnTbiBaeT pH pacTsopos
conei;

5. 3anncbIBaeT CXembl
reTeporeHHOro paBHOBECUS B
pacTBope HepacTBOPMbIX
COeJUHEHNIA;

6. paccunTbIBaeT PacTBOPUMOCTb
Masio- 1 TPYLAHOPACTBOPUMBIX
COeIVHEN.




4, XMmunyeckasi CBs3b.
KomneKcHble CoeanUHEeHNS.

1,10, 14, 15,3

1. cocTaBnseT opmy bl
KOMMNEKCHbIX COeANHEHWA,
3anuncbIBaeT ypaBHEHMS
anccoumaumm;

2. paccymTbIBaeT KOHLEHTpaLmMK
B pacTBOpax KOMMIEKCHbIX
COeVHEHWIA.

AvpakTnyeckas eguHmLa: dusmny

€CKad 1 KonnongHa

A XUMUA

5. Xrmnyeckasa TepmoaMHaMnKa.

1,16,3,9

1. paccumnTbIBaeT
TepMoANHaMUYECKUE (YHKLWN
COCTOSIHUSI CUCTEMbI;

2. MPOBOANT TEPMOXMMUYECKUIA
pacyeT;

3. onpeaenseT Hanpas/neHue
MPOTeKaHKs npoLecca.

6. KMHETUKA XUMUYECKNX PeaKLWA.

XUMUYECKOe paBHOBECKE.

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

1. 3aNUCbIBAET KMHETNYECKME
BbIPaXXeHWS1 CKOPOCTEN FOMO- 1
reTeporeHHbIX XUMUYECKUX
peakumii;

2. pacCcuUnTbIBAeT CKOPOCTb
XVMUYECKOW peakumu;

3. 3annCbIBaeT KMHETUYECKOE
BbIPXXEHWE KOHCTaHThI
XUMWYECKOTO PaBHOBECUS Y
paccunTbLIBaET ee 3HaYeHue;

4. onpefenseT HanpasieHme
NPOTEKaHNA peakuun npu
N3MEHEHWW BHELLHWX YCNOBWUIA
no npuHumny Jle LLlatense.

7. INEKTPOXMMUYECKIME NMPOLLECCHI
Y CUCTEMBI.

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

1. 3anucbIBaeT ypaBHeHUS
3NEKTPOAHBIX pPeaKLnid,
npoTeKaloLwux B
rabBaHNYeCKOM 3/1EMEHTE U
3/1EKTPONN3epE;

2 pacCyNTbIBaeT 3/IEKTPOSHOE
HanpsXeHve, paBHOBECHOE
HanpsKeHne rasibBaHN4YecKoro
3/1IEMEHTAa,;

3. paccumnTbIBaeT KOMNYECTBO
BELLLeCTB, 06pasytoLLmXcs Ha
3/1eKTPOAAX NPW 3NEKTPONMn3e.

8. Kopposus MeTansioB 1 crnocoobbl
3aLWTbl METaI0B OT KOPPO3UMK.

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

1. 3anmcbIBaeT ypaBHeHUA
KOPPO3VOHHBIX NPOLECCOB;

2. COCTaBNAET CXeMbl
KOPPO3V1OHHOIO
ra/lbBaHNYeCKOro 3/1eMeHTa;
3. BbIGMpaeT cnocobbl 3aLinThbI
METa/1/I0B OT KOPPO3nu B
3aBMCUMOCTM OT NPUPOAbI
KOPPO3VIOHHOW Cpejbl.

4. CamocTosiTe/IbHaa paboTa o6yyatoLLerocs

CcCbIIKM Ha
o Yacbl Ha Yacbl Ha
No Buabl caMOCTOATE/IbHON paboThbl pesynbTaTthbl
BbIMNOJIHEHWE [KOHCY/TbTaLnK
06yyeHus
Cemectp: 1
14, 16, 17, 18,
1 [PI3 3.5 9 10 1




PacueTHo-rpagmyeckas pabota (PI'P) BbINONHAETCA CTYAEHTOM UHANBUAYA/BHO.

dopma 0TYETHOCTH - BYMaXKHBI 1 31EKTPOHHBIV BapuaHTbl CAAKTCA NPenoLaBaTesiio B yKasaHHbIe CPOKM.
Tema . Xumnueckasa TepmogmnHamuka. Cpoku cgauu: 3-6 yuebHble Heaenw.

Tema: KonnongHble pacteopbl. O6Lme cBONCTBa pacTBOpOB. Cpoku caaun: 10-16 yyebHbIe Hegenu.

: AnapHeB A. . Xumuns [INeKTPOHHbIV pecypc] : 3NeKTPOHHBIA yuebHO-MeToAMYecKMin komnneke / A. .
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.

10, 11, 12, 13,
14,15, 16, 17,
18,2,3,4,5,7,
8,9

2 |loAroToBKa K 3aHATUAM 20 7

JlomallHee 3aiaHve BbIMOJHAETCA K KaXKoM labopaTopHO paboTe HAMBUAYA/IbHO COr/TaCHO BapuaHTy.
dopma oT4yeTa - MMCbMEHHO Ha OTAe/bHbIX ABOMHBIX NCTax C YCMOBUSAMU 3aaHni (Kaxaas cTpaHuua
orpaHunyMBaeTCs NONAMU A5 3aMETOK NpenojaBaTesisa U 418 UCNPaBeHnii 3aMedaHnin CTYAeHTOM).
YKasblBaeTcsd @. M.0., Homep rpynnbl, faTa BbiMoHeHus. : AnapHeB A. M. O6was xummsi. COOpHNK
3afjaHnin ¢ NpUMepamMun peLLeHnii ; yuebHoe nocobue / A. . AnapHes, J1. V. AdoHunHa ; Hosocub. roc.
TeXH. yH-T. - HoBocnbupck, 2013. - 118 c. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000181263 Xumus. C60pHUK nabopaTtopHbIX paborT :
MEeTOAMYECKOE NOCO6ME MO TEXHUYECKMM Hanpas/IeHWAM 1 CNeLuaibHOCTAM BCeX (hopM 06yyeHns /
HoBocKb. roc. TexH. yH-T ; [cocT.: A. . AnapHes, P. E. CuHuypuHa]. - HoBocnbupck, 2014. - 78 ¢. : vn.,
Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000209514 AnapHes A. V. XumMus
[2neKTpOHHBI pecypc] : 3NeKTPOHHBLIN y4ebHO-MeToAMYecKniA Komnneke / A. . AnapHes, A. B. JTornHos,
P. E. CuHuypmrHa ; HoBoCKG. roc. TexH. yH-T. - HoBocnbupcek, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ sKpaHa.

1,10, 11, 12,
13, 14, 15, 16,
17,18, 2, 3, 4,
56,7,8,9

3 |MNopgroToBka K atTectauun 12 2

MoAroToBKa K aTTecTaumy Ha OCHOBE U3yYeHUs 1 MOBTOPEHWS MaTepuana iekuuin, yuebHol 1
y4ebHO-MeTOANYECKOW NUTepaTypbl. ICNONb3yeT MHTEPHET-TPEHaXKEP Ha caiiTe i-exam.ru: AnapHes A. V.
XuMusa [SNeKTPOHHbIN pecypc] : 3aNeKTPOHHBIV y4ebHO-MeToAMYecKnin komnneke / A. V. AnapHes, A. B.
JTornHos, P. E. CHuypuHa ; HoBOCKO. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ sKpaHa.

5. TexHonorus obyyeHus

[ns opraHnsaumm 1 KOHTPOA CaMOCTOATE/IbHOM paboThbl 00yYaroLWmMXCcs, a TakKe NPoBeAeHNs
KOHCYNbTaLuiA NPUMEHSIOTCA MHPOPMALMOHHO-KOMMYHMKALMOHHBIE TeXHoornm (Tabn. 5.1).

Tabnuua 5.1
JeAaTenbHOCTb VH(opmauoHHO-KOMMYHMKaUNOHHbIE TEXHOI0M N
MHhopmmpoBaHue Cpepia aneKTpoHHOro 06yyeHmss HI'TY; 96C
KoHCynbTMpoBaHue Cpefia aneKTpoHHOro o6yyenns HI'TY; 96C
KoHTponb Cpepia aneKTpoHHOro 06yyeHmss HI'TY; 96C
PasmeLleHme yyebHbIX S6C
mMaTepuanos

6. MpaBuna aTTecTaumm 06ydatoLLMXCs Mo yuebHO ANCLUNINHE

[ns atTecTaumm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3BonstoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.

Kpatkas nHgopmauus o BPC npvsefeHa B Tabn. 6.1.




Tabnuua 6.1

MuH. .
OueHnBaeMble BUAbI JeATENBHOCTM 00yYatoLLMXCS a1 MaKcMasbHbIN 6asn
Cemectp: 1
Iloocomosxka x 3ansamusam: BeIToOTHEHE WHANBUTY ATbHBIX 7 14
JOMAIITHUX 3aaHui

KoHTponupytowme MaTepuanbl NpuBoasaTcs B “AnapHes A. . XumMus [SneKTPoHHbIN pecypc] : 31eKTPOHHBbIN yue6HO-MeToanYeckmii komnneke / A. . AnapHes, A. B.
JlornHos, P. E. CuHyypuHa ; HoBocK6. roc. TexH. yYH-T. - HoBocubmpek, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ skpaHa.”

Jlabopamopnas: | 14 | 27

KoHTponupytoLmne matepuansl NpuBoaaTcs B “Xumus. CO0pHNK NabopaTopHbIX paboT : MeToANYeCKOe NOCO6Me MO TEXHNYECKUM HanpaBaeHNAM 1 CrieLyanbHOCTAM
Bcex (opm 06yueHus / HoBocub. roc. TexH. yH-T ; [cocT.: A. V. AnapHes, P. E. CuHuypuHa]. - HoBocubupck, 2014. - 78 c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000209514"

11  PAKMUYCCKUE 3AHAMUA.
KoHTponupytoLme MaTepuansl NpueoasTes B “AnapHes A. U. O6Las xumms. C60pHUK 3aiaHuii ¢ npuMepamu peLLeHwii : yuebHoe nocobue / A. V. AnapHes, /1. .
AdoHWHa ; HoBOCKG. roc. TeXH. YH-T. - HoBocmbupek, 2013. - 118 c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000181263"

PI'3: | 5 | 10
KoHTponupytoLme MaTepuanbl NpuBoAsaTes B "AnapHes A. U. XumMus [SneKTPOHHbIN pecypc] : aneKTPOHHBbIN yue6GHO-MeToAnYeckmid komnneke / A. . AnapHes, A. B.
JlornHos, P. E. CuHuypuHa ; HoBocK6. roc. TexH. YH-T. - HoBocubumpck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ 3kpaHa."

Drzamen: | 20 | 40

KoHTponupytoLme MaTepuanbl NpuBoasaTes B “AnapHes A. U. XumMus [SneKTPOHHbIN pecypc] : aneKTPOHHBIN yue6HO-MeToAnYeckmid komnneke / A. . AnapHes, A. B.
JlornHos, P. E. CuHuypuHa ; HoBocK6. roc. TexH. YH-T. - HoBocubumpck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ 3kpaHa."

B Tabnuue 6.2 npescTaBieHO COOTBETCTBME (DOPM KOHTPONSA 3asB/ISieMbIM TPeboBaHUAM K
pesynibTatam OCBOEHUS AUCLUMINHBI.

Tabnuua 6.2
Koge! DOopMbI KOHTPONSA
KOMMeTeH
e PesynbTaTbl 06yyeHUs
L 3awuTa [3awmrta SKaaMeH
eroc nip Pr3

38. 3HaTb OCHOBHbIE MOHSATWS U 3aKOHbI XMW, 3aKOHOMEPHOCTY MPOTeKaHWs
OlMK.3 [xumunyeckux NpoLeccoB; CBOINCTBA, Ha3HaueHWe U 061aCTU MPUMEHEHUS OCHOBHbIX + + +
XUMUYECKUX BELLIECTB U UX COEANHEHN

y10. yMeTb NPUMEHATb OCHOBHbIE SKCMEPUMEHTA/IbHBIE U PacyeTHbIE MeTo/bI
onpefeneHns MakpOCKOMUUECKMX XapaKTEPUCTUK CUCTEM 1 METO/bl XMMMUYECKOrO U + + +
(hM3NKO-XMMMYECKOTO aHann3a PasnnyHbIX KNacCoB BELLECTB

y12. yMeTb yCTaHaB/MBaTb B3aMMOCBA3b PyHAAMEHTa/IbHbIX 32aKOHOB XMW C
(PM3NKO-XMMUYECKUMI SBNIEHVAIMIA /151 OGBSICHEHMS 1 NPOTrHO3MPOBAaHMUSA HanpaBeHns | + + +
XUMUYECKUX MpPeBpaLLeHUi

®OH[] OLIEHOYHBIX CPEACTB MO AUCLIMMN/IMHE NPeACTaBNeH B MPUIoXeHUn Ne 1 K paboyeit
nporpamme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. Koposun H. B. O6mas xumust : yueOHUK U151 By30B 10 TEXHHYECKUM HAITPaBJIESHUSIM U
cneruaiasHocTsM / H. B. Koposun. - M., 2008. - 556, [1] ¢. : u.

2. Xumus : [yueOHUK 7151 By30B MO TEXHUYECKUM HAMpPaBJICHUSIM U CHeluaibHoCTIM ]| / A, A.
I'ypos [u mp.]. - M., 2007. - 777 ¢. : ni., Tab.

3. OcHoBbl xumun: Yuebuuk / B.I'. Ueanos, O.H. I'esa. - M.: KYPC: HHUI] UH®PA-M, 2014. -
560 c.: 60x90 1/16. (obnoxxa) ISBN 978-5-905554-40-7, 400 5k3. - Pexxum noctyma:
http://znanium.com/catalog. php?bookinfo=421658 - 3aru. ¢ sxpana.

JononHnTenbHas nuTepaTypa




1. Heopranuveckas xumus : yueOnuk / T.B. MapteiHoBa, 1.W. Cynmonunkas, FO.C. Areesa. — M. :
HUHOPA-M, 2017. — 336 c. + Jlomn. marepuasl [DaeKTpOHHBIN pecypc; Pexkum moctymna
http://www.znanium.com]. — (Briciiee oOpasoBanue: bakanaspuar). —
www.dx.doi.org/10.12737/25265. - Pexum noctyna:
http://znanium. com/catalog. php?bookinfo=648408 - 3arm. ¢ sxpana.

2. 3amayu 1 ynpaxHeHHs 110 o0Iel XUMHUH | yueOHOe ocoOue 11 By30B MO TEXHUYECKUM
HarnpaeieHusM u creruansHocTsaM / [Amamcon b. . u np.] ; mox pen. H. B. Koposuna. - M., 2004,
- 253, [2] c. : muL., Tabm.

3. I'munaka H. JI. 3agaun n ynpakHeHnus no obmieit xumud : Y yebHoe mocodue aJist HEXUM. CITell.
By30B / H. JI. 'munka; [Tox pen. B. A. Pabunosuua, X. M. PyGunoii. - M., 2002. - 240 c.

4. CysopoB A. B. O6mas xumus : YueOuuk ans By30B. - CI16., 1997. - 624c¢. : un.
5. AxmeroB H. C. Obmas u HeopraHnueckasi XUMHUsl . y4eOHUK [JIs XUMUKO- TEXHOJIOTHYECKUX
cneruangsHocTed By3oB / H. C. AxmeroB. - M., 2001. - 743 ¢. : un.

VIHTepHeT-pecypchl

1. OBC HI'TY : http://elibrary.nstu.ru/

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

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

5.

8. MeToanyecKoe 1 NPorpammMHoe obecredeHue

8.1 MeTopauyeckoe obecreyeHme
1. AnapreB A. M. Xumust [DneKTpOHHBIN pecypc] : 3MeKTPpOHHBIN y4eOHO-MeTOAUYECKUMA
komruiekc / A. . Anapues, A. B. Jlorunos, P. E. Cunuypuna ; HoBocu0. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pexum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000214943. -
3arJi. ¢ sKpaHa.
2. Amapnes A. M. O6mias xumusi. COOpHHK 3a1aHHi ¢ IpUMEpaMH pelieHni | yueOHoe mocodue /
A. U. Anapues, JI. 1. A¢onnna ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2013. - 118 ¢. : Tabn..
- Pexxum nocrtymna: http://elibrary nstu.ru/source?bib _i1d=vtls000181263
3. Xumust. CO0OpHUK 1a00OPAaTOPHBIX padOT | METOAUYECKOE TTOCOOHUE IO TEXHUYECKUM
HAIPABJIEHUSIM U CIIEUATBHOCTSIM BceX (hopm oOyuenwst / HoBocuO. roc. TexH. yH-T ; [cocT.: A. H.
Anapwues, P. E. Cunuypuna). - HoBocubupck, 2014. - 78 ¢. : un., tabn.. - Pexum nocryna:
http://elibrary nstu.ru/source?bib_id=vtls000209514

8.2 CreumanmanpoBaHHOe NporpammHoe obecreyeHme
1 Microsoft Office
2 Microsoft Windows
3 Microsoft Office

9. MaTtepuanbHO-TEXHNYECKOE 06ecrneyeHme

KomnnekT 060pya0BaHus

Ne HanmeHoBaHuMe Ha3HaueHne
1 |Habop gns onpegeneHns naoTHOCTENR MprMeHseTCA NPU BbINOMHEHUN
YKUOKNX,Fa3000pa3HbIX M TBEPAbIX TeN nabopaTopHo paboTbl Ne 2




CneupnanbHoe 060py0BaHNe

Ne HanmeHoBaHwMe HasHaueHune

1 |pH-meTp pH-150M [MpumeHseTCA NpY BbIMNOSHEHUN
naboparopHou pa6oTbl Ne 3

2 |Becbl nabopat [MprMeHseTCA NPU BbINOMHEHUN

nabopaTopHoi paboThkl 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

IToxka3zaTenn
®opmupyemble copmupoBaHHOCTH Tembt Meponpusitus TpomeskyTounas
KOMIIeTeHIMHU KOMIIeTeHU il (3HAHMS, TEKYLIETO }‘OHTPOH’I aTTecTaIHs
YMEHHS, HABBIKH) (kypcoBoii mpoekr, (3Kk3amen)
PI'P u np.)
OIIK.3 roTOBHOCTh IPUMEHSATE |38. TIpeamer XuMuH, e U 33a91 U3YICHUS TUCITUTUIMHBL. OCHOBHBIC Otuermo JIP Ne 4,5 31,33
(byHIaMeHTaIbHBIC 3HATh OCHOBHBIE TOHATHUS 1 KOJIMYECTBEHHBIC 3aKOHBI XUMUH. [loHsATHE 0 XuMuueckoM skBuBanenre. |(T.1(3), T.4 (10),
MaTeMaTHYECKHE, 3aKOHBI XHMMUH, DnekTpoHHOE cTpoeHue aToma. KBaHTOBO-Mexanuueckas Mmojeib atoma. | T. 5 (1-2)
€CTECTBCHHOHAYYHBIC U 3aKOHOMEPHOCTH MPOTCKAHUS Hpunnun [Maynu u npaBuino Xysaa. CTpOSHHE MHOTO3JICKTPOHHBIX
0O0IICHH)KCHEPHBIC 3HAHUS B XHUMHUYECKHX MPOIECCOB; aToMoB. [TpHHIMIT HANMEHBIIICH YHEPTrUuH, paBmwiIo KiiedkoBCcKoro.
npoQeCCUOHATBHOM CBOMCTBA, HA3HAUCHUE U
JIESATEIbHOCTHU o0yactu npuMeHeHust OCHOBHBIX |[lepuoanueckas cuctema J[.M1.MenaenceBa u n3MEHEHUE CBOMCTB Ortuer no JIPNe 1 32
XUMHUYECKHUX BEIIECTB U MX 3JIEMEHTOB U UX CoeInHEeHMH. OKUCIUTEIFHO-BOCCTAHOBUTEIIHHBIC T.1(1-3)
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.3 y12. yMeTh ycTaHaBIUBATh 3aK0H SKBUBAJICHTOB. Otuer o JIP Ne 5 31
B3aUMOCBSI3b (DyHAaMEHTAIIBHBIX T.5(1)
3aKOHOB XMMUH C (PU3NKO-
XxuUMudeckuMu sBieHusmu i |Ilepuoguueckas cuctema J[.M.MenzaeneeBa u U3MEHEHHE CBOMCTB Otuer o JIP Ne 1 32
OOBSICHEHUS M TIPOTHO3UPOBAHUS [3ICMEHTOB U MX coeAnHeHMH. OKUCITUTEIbHO-BOCCTAHOBUTEIIBHEIC T.1 (3)
HaIIPABJICHUS XUMUYECKHUX peakuuu (OBP). Crenens oxucnenus. CocraBnenue ypasuenuii OBP.
MpeBpalieHun
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.3 y10. yMeTh IPUMEHSTH 3aK0H SKBUBAJICHTOB. Ortuer o JIPNe 1, 5 31,32
OCHOBHBIE dKCTIEpUMEHTATbHBIE | OKHCIUTELHO-BOCCTAHOBUTEIILHBIC PEAKITUH. T.1(1-3), T.5(1-2)
U pacyeTHBIE METO/IBI
OIpEICIICHUS Xumnueckas cBsi3b. OCHOBHBIE THIIBI U XapAKTEPUCTUKU KOBAJICHTHOM Otuer o JIP Ne 4 321,322
MAaKpPOCKOIIMYECKUX CBsI3U. MeTox BaJIeHTHBIX cBs3el. ['ubpuanzanus. KommiekcHsie T.4 (10-12)

XapaKTCPpUCTUK CUCTEM U
METOAblI XUMHUYCCKOI'O 1
(1)I/I3I/IKO-XI/IMI/I‘JCCKOFO aHaJm3a
Pa3JIMYHBbIX KJIACCOB BCUICCTB

coenuHeHust. KauecTBeHHbIE peaklny Ha KaTHOHEI xene3a, meau(ll).

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.

[TpomekyTouHas aTTectanus Mo AMCLUUIUIMHE NMPOBOIUTCS B 1 cemecTpe B (opMe 3K3aMeHa, KOTOPBIH
HarpaBJIeH Ha OIIeHKY cpopmupoBanHocTH KommeTeHuuit OITK.3.

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
komnereHnuu OITK.3, 3a KoTopble OTBEYAET JUCHMIIIIMHA, Ha PA3HBIX YPOBHSX.

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 OOpa30BaHUs
«HoBocuOupCcKuii TOCYTapCTBEHHBIN TEXHUUECKUNA YHUBEPCUTET

Kadenpa xumuu 1 XuMu4eckoi TEXHOJIOTHH

HacnopT IK3aMCHa

10 AUCHUIUIMHE «XUMUs», | cemecTp

1. Meroauka oleHKH

DK3aMeH NPOBOJUTCA B TNHCHMEHHOM (hopMe, MO TecTaM B DIEKTPOHHOH ¢opme Ha
wiaropme  http://dispace.edu.nstu.ru/ditest. TecroBeie 3amaHUs] BKIIOYAOT CIICIYIOIINAE THIIBI
BOIIPOCOB: OJJMHOYHBIN, MHO>KECTBEHHBII, COOTBETCTBHE, YMCIIOBOW. TecT BKiIO4aeT B ceOst 3aJaHus
0 TUJTAKTUYECKUM €AMHUIIAM: 00IIIasi 1 HeOpraHm4yecKas XuMusi, (pu3rdecKkast ¥ KOJUIOWIHAS XUMUSL.
Ha Breimonxenne TecToBbIX 3amaHuii orBomurcss 90 muuyT. OTBETHI Ha 3aMaHUs, TPEOYROIIUE
pacueToB, MOATBEPXkIAIOTCI B IHCbMEHHOW SK3aMeHAIlMOHHOM pabore. Kaxnoe 3amanue B
3aBUCHMOCTH THIIa BOTIPOCA M YPOBHSI CIIOKHOCTHU OIleHHBaeTcst oT 1 10 3 6ayuios.

IIpumep Tecra aJ1s IK3aMeHa

3amanue 1. [Ipu cropanun 20 r AByXBaJIeHTHOTrO MeTayuia obpaszoBanoch 33,32 r okcuia
JAaHHOTO MeTaylia. MossipHas Macca MeTaljia paBHa r/MOJb. (2 banna)

3aganue 2. Cymma kodddunuentoB B ypaBuenun peakiun H,S + HCIO; = H,SO4 + HCI
paBa____ . (3 6auna)

3ananue 3. 3HaYeHUsT OPOUTAIBHOTO KBAaHTOBOTO YHCJA JUIS BAaJCHTHBIX 3JEKTPOHOB aToMa
CKaHaus paBHbl U ___ . (2 6anna)

3ananue 4. YpaBHEHME XMMHUYECKOM pEaKIMH, CTAHJAPTHOE W3MEHEHHUE DSHTAJbINHU B
KOTOpOM COOTBETCTBYET CTaHJApTHOM SHTAJIBIIMK 00pa30BaHuUs TBEPAOro KapOoHaTa Oapus npu
temmepatype 298K umeer Bua . (1 6ann)

3aganue 5. Ecinu temnepaTypHblil KO3(G(UIMEHT CKOPOCTH peaklUM paBeH 3, U IpHu
temriepatype 25 °C peakiusi 3akaHuMBaeTcs 3a 36 MUHYT, TO Torjaa npu temmeparype 45 °C
BpeMsI 3aBEpIICHUs OyIeT paBHO ___ MHUHYTaM. (2 b6ania)

3ananue 6. [Ipu yBennueHnun naBieHus B 4 paza ckopocTs npsmoit peakuuu C(t) + 2 Cly(r) =
CCly(r) (YBENMYHTCS/YMEHBIIUTCS) B pas. (1 6ann)

3amanue 7. PaBHOBecue »HmoTepMudeckoit peakiuu 3 S(t) + 2 HoO(r) = 2 HuS(1) + SO4(T)
CMECTUTCA B CTOPOHY IIPOJYKTOB PEAKUUU IIPH (TIOBBIIIEHUN/TIOHUKEHUN )
temneparypsl. (1 6anra)

3ananue 8. Cmemanu 200 r pacTBOpa IIIIOKO3bI C MACCOBOM J10JIel pacCTBOPEHHOTO BEILIECTBA
20% u 300 r pactBopa ¢ maccoBoil moineir 10%. MaccoBass m0Jsi BeIIeCTBa B TMOJYYEHHOM
pactBope paBHa __ % . (2 6anna)

3ananue 9. PactBop cepnoil kucinotel umeer pH=1. KoHuenTpanus cepHON KUCIOTH B 1
JUTpe pacTBopa paBHa ____ . (2 baina)

3ananue 10. @enondranenH OyneT UMETh MAJIMHOBYIO OKPAaCKy B PacTBOpE MPH THAPOIM3E
couneit: NapCOs, Pb(NO3), KNO3, KNOy. (3 6anra)

3amanne 11. OcmoTuueckoe MaBieHUE pacTBopa, coaepxaiiero 23 T stanona B 500 r Boabl
npu 20 °C, pasuo ____ kIla. (2 6anna)

3aganue 12. KoopaunarmmonHoe 4#ciio ¥ 3apsii HMOHA-KOMIUIEKCOOOpa3oBaTelsi B
coenunennu Ba[Cu(CN),Cly] paBubr __ u . (1 6aun)

3ananue 13. Jlns 3074, nonydenHoro no peakiuu FeCly; + NapS(u30bitok) = FeS + 2 NaCl,
HaWJIy4IllUM KOaryJupyloluM JeiictBueM OyayT obianaTh (KaTHOHBI/aHHOHBI )
aNieKTponuTa. (2 6ania)

3ananue 14. PactBop, conepxkamuii 6,4 r Heanekrponuta B 100 r GeH3051a, KPUCTAITU3YETCS
npu temneparype Ha 2,55 °C HuKe, 4yeM YHCTBI OeH30j. MousipHas Macca HEdIEKTPOIHUTA
paBHa __1/Moib. Ki,(CeHs) = 5,1 rpan-kr/mons). (2 6anna)
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3amanme 15. Ilpm paboTe rajpbBaHUYECKOTO 3JEMEHTA, COCTOAIIETO M3 aTIOMHHHEBOTO U
KOOAQJIbTOBOTO 3JIEKTPOJIOB, MOTPYXeHHBIX B 0,5M pacTBOpBI MX XJIOPHIIOB, Ha aHOnIe OyneT
NpOTEKaTh MPOIIECC, ypaBHEHUE KOTOPOro uMeeT BuaA . (2 banra)

3amanue 16. [Ipu snexrponuse BogHoro pactBopa ZnCly ¢ IUHKOBBIM aHOIOM Ha aHOJE
Oynaer nporekars nipouiecc . (1 b6ann)

3aganue 17. 1,55 1 onoBa OBLIO MONYYEHO MPHU AJIEKTPOIHM3E BOJHOTO PacTBOpa XJIOpUIA
osioBa(Il) ¢ yrompHbiMu 31ekTpoaamu B TeueHue 0,5 4. Cuia Toka, IPOIYIICHHOTO MPH 3TOM
yepes pacTBop, paBHa ____ A. F=96500 Kir, Mr(Sn) = 118,7 r/mois. (3 6aria)

3aganue 18. s 3a1IUThI KEIE3HBIX U3JCTUN OT KOPPO3HHM B KAYECTBE aHOHOTO MOKPBITUS
MOXHO UCMONB30BaTh . (2 6ania)

3aganue 19. PactBopumocts Co(OH), paBua _ wmr/m, ecau ITP(Co(OH)y) = 2107,
(2 6anna)

Saganme 20. Monekyna PCls, B koTopoii aroM docopa HAXOZUTCS B SP° THOPHIHOM
COCTOSIHUH, UMEECT dopmy. (1 6ann)

3ananue 21. OOpa30BaHUIO XUMHUYECKOU CBSI3U CIIOCOOCTBYET . (1 6ann)

3ananue 22. [Ipu B3auMoAeiicTBUM HOHOB Fe** ¢ pPacTBOPOM, COAEPIKALIErO POJAHUI - HOHBI,
HaOMroaeTcs 0Opa3oBaHKe oKparuBanus. (2 6auia)

YTBepxkaato: 3aB. kapenpoit XXT YBapos H.®.

(mozmycs)
(mata)

2. Kputepuu oneHKH

* OTBeT Ha AIK3aMCHAIIMOHHBI TECT CYMUTACTCS HEYIOBJETBOPHTEIBHBIM, CCIH CTYACHT HE
00OCHOBAHO TIPUMEHSET OCHOBHBIC MOHSATHS M 3aKOHBI XUMHH, HE COOTHOCUT TEOPETUYCCKHUEC
3HAHHS C 3alUCSIMU Ha SI3bIKE XMUMUYECKUX (OPMYNI M CHMBOJIOB, B NMUCBMEHHOH padoTe
OTCYTCTBYIOT OTBEThI HAa BOIIPOCHI WIIM COJICPKATCA CYHICCTBCHHbIC OIIMOKH, HE
chopMHpOBaHA CHUCTEMa XHMHYCCKMX TOHATHH, naetr MeHee 50% TNpaBWIBHBIX OTBETOB.
Onenka cocrasiser Mmenee 20 6an08.

* OTBeT Ha HK3aMEHAIIOHHBII TECT 3aCUMTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIH CTYJCHT HE BO
BCEX CJIydasx 00OCHOBAHO IMPUMEHSET OCHOBHBIC MTOHATHS M 3aKOHBI XUMHH, B 9aCTH BOIIPOCOB
HE COOTHOCUT TEOPETUUECKUE 3HAHUS C 3aIHMCAMH Ha S3bIKE XUMUYECKUX (POPMYIT M CHMBOJIOB,
B MHCHBMEHHOH paboTe OTBETHI HAa BOMPOCHI COJEpXKATCSI OIMIMOKM B MaTeMaTHYECKUX
BBIYMCIICHUX, TaeT He MeHee 50% npaBuibHBIX 0TBEeTOB. Onenka coctasiser 20-28 6annos.

* OTBeT Ha 5K3aMEHAIIMOHHBIN TECT 3aCYMTHIBAETCS Ha 0a30BOM YPOBHE, €CIH CTYACHT NpHU
OTBETE Ha BOIPOCHI YE€TKO (POPMYIHPYET OCHOBHBIE TMOHSATHS U 3aKOHBl XMMHHU, B 4YaCTU
BOMPOCOB KOPPEKTHO COOTHOCHUT TEOPETHUECKHE 3HAHUS C 3aMUCSIMH Ha S3bIKE XUMHUYECKUX
dopMynT M CHMBOJIOB, B NMHCBMEHHOW pabOTe HECKOJIBKO OTBETOB HA BOIMPOCH COAEPIKAT
HETOYHOCTH WJIM HE3HAYHWTENbHBIC OIIMOKH, CBSI3aHHBIE C BBIJCIICHUEM IPH3HAKOB
KJ1acCU(hUKAIIMU WK TIPH COCTABJICHUU YPaBHCHUN PEaKIUid, B MAaTEMAaTHUECKUX BBITHCICHUSIX
MOTYT TIPHCYTCTBOBATh HE3HAYUTENIbHBIE TMOTPEIIHOCTH, JaeT Oonee 75% mpaBHIIbHBIX
otBeToB. Onenka cocrapisier 29-34 6annos.

* OTBeT Ha HK3aMEHAIMOHHBIA TECT 3aCUMTHIBACTCS HA MPOABUHYTOM YpPOBHE, €CITH CTYACHT
IpU OTBETE HA BOMPOCHl HYETKO (OPMYIHpPYET OCHOBHBIE MOHSATUS M 3aKOHBl XHMHH,
KOPPEKTHO COOTHOCHUT TEOPETHYECKHE 3HAHUS C 3aMUCSAMH Ha S3bIKE XUMUYECKHX (hopMyn U
CUMBOJIOB, B TIHCHbMEHHOW paboTe OTBETHI Ha BONPOCHl HE COAEpKAT OIIUOOK, B
MaTeMAaTHYECKUX BBIUMCIEHUSX OTCYTCTBYIOT TOTPEIIHOCTH, naeT Oonee 90% mpaBUIBHBIX
otBeToB. OnieHKa coctapisieT 6omnee 35 Han108.

TecT cuntaercs BBIMOIHEHHBIM, €CITH CTYIEHT HaOupaeT He MeHee 20 6aroB.

3. IIIkana ouneHku

Peiituar crynenta mo qucrurinHe " Xumus'" onpeaensercs Kak cyMMma 0ajiioB 3a paboTy
B TeueHue ceMmecTpa (Tekymias arrecrtauusi) u 0OauioB, TMOJYYEHHBIX B pe3yJbTaTe
IPOMEXYTOUHOU arrecTanuu (dk3aMeH). COOTHOIIEHHE OayloB 3a pa3lnyHble BUABI YUeOHOH
JesITeIbHOCTH cTyAeHTa cocTaBiseT 60:40, cymmapHo 100 6anmos.



B ciydae ecim cTyneHT HaOupaeT MOrpaHuvHOE YKCIO0 OaioB (CyMMapHO 1O pe3ysibTaram
TEKyILeW W MPOMEXYTOYHOM aTTecTaluii), mpernojaBaTeb MPOBOIUT JAOMOJHUTENBHYIO Oecemy 1o
BoIpocaM (1. 4) ¥ IO ee pe3yIbTaTaM BbICTaBIISIET COOTBETCTBYIOIINE OAJLIBI K HTOTOBYIO OLICHKY.

B o0meit omenke 0O IUCHMIUIMHE 3K3aMCHAIMOHHbIE Oayibl yYUTHIBAIOTCS B
COOTBETCTBUM C NpaBWIAMU OaNIbHO-PEUTHHIOBOM CHCTEMBbI, NPHUBEAECHHBIMU B paboueit
IIPOrpaMMe JUCLHUIIINHBIL.

4, B()l'[pOCLI K 3K3aMCHY 110 TUCHHUILJINHE «XHMHUSD)

1. TloHsiTHE «XUMUYECKHUI SKBUBAJIICHT», 3aKOH SKBUBAJICHTOB U €T0 CJICJICTBHUS.

2. Crpoenue aroma. XapaKTepUCTHKA COCTOSHUS JIEKTPOHA B aTOME CUCTEMON KBaHTOBBIX
yucen. llpunnun [laynu w npaBuno XyHAa, NPUHIUI HAaWMEHbBIIEW SHEPrUM, IPaBUIIO
KneukoBckoro.

3. Ilepmommueckuii 3akoH © Tmepuoanueckas cucrema osyemeHToB JI.M.Menzaeneena,
3JIeKTpOHHBIE (QOpMyYJbl aTOMOB M HOHOB. [lepmoguyeckoe HM3MEHEHHE CBOWCTB 3JIEMEHTOB
(MpOCTBIX BELIECTB) W UX COEAMHEHUH. OHEpruy HMOHU3ALUHU, CPOJICTBO K DIEKTPOHY,
ANEKTPOOTPULATEIBHOCTh; 3aKOHOMEPHOCTH HW3MEHEHMS J3THX BEJIWYMH IO TpYyIIaM H
MEpUOJAM.

4. Xumudeckas CBsI3b. THIBI XMMHYECKOW CBSI3U: KOBAJCHTHAs M MOHHAs; WX CBOWCTBA.
OOMCHHBIH M JTOHOPHO-aKIICTITOPHBIM MEXaHWU3Mbl 00pa3oBaHUs CBs3W. KBaHTOBOXMMHYECKHE
METO/Ibl OMKMCAHUSI XUMHUYECKOM CBSA3H MO METOJY BaJICHTHBIX CBsizeil. Curma(c)- u nu(m)-cBsi3u.
[IpencraBnenust 0 TUOPUIM3ALMKA ATOMHBIX OpOUTANEl MPU ONMHUCAHUU XUMUYECKOU CBSI3U B
Mosnekynax. OCHOBHbBIE XapaKTEPUCTUKHU KOBAJCHTHOW CBS3M: SHEprusi (PHTAJbIMS) CBSI3H,
JUIMHA, KPAaTHOCTb, BAJEHTHBIM yroyl, MNOJSPHOCTb CBA3U. JIMNOJIBHBIH MOMEHT CBSI3M U
JUIIOJbHBIA MOMEHT MOJIEKYJIBI.

5. KowmruiekcHble COEIMHEHHUS: HOH-KOMILIEKCOOOpa3oBarTeib, JHTaHIbl, BHYTPEHHSS U
BHEIIHAS c(hephl, KOOPAWHAIIMOHHOE YHCI0. MOHO-, OW- W TONHICHTATHBIC JIUTAHIBI.
Homenknarypa KOMIUIGKCHBIX coenuHeHnd. Kiaccudukamuss  KOMIDIGKCHBIX COCIHMHCHHUM.
Juccoumanus KOMIUIEKCHBIX coequHeHud. KOHCTaHTa yCTOWYMBOCTHM KOMIUJIEKCHOTO HMOHA.
[Ipupona XUMHYECKON CBSI3M B KOMIUIEKCHBIX COCIMHEHUSAX. [IpUMEHEHHME KOMILIEKCHBIX
COCMHEHUM.

6. DneMeHTbl XMMHUYECKON TepMOIWHAMUKU. BHYTpEHHSAS SHEprus U SHTAIBIUS CHCTEM.
I[TepBolii 3akoH TepMoauHaMuKH. TerutoBoi 3¢ddext xumudeckoit peakuuu. TepMmoxumuueckue
YpaBHEHHUS TMPOILIECCOB. DHTAIBNUU 00pa30BaHUS XUMHUYECKHMX coeAnHeHuU. 3akoH ['ecca u
cnenctBusi U3 Hero. [loHsTHe 00 SHTPONUM M €€ M3MEHEHUH B XMMHUYECKUX MPEBPAICHUSIX.
Oneprus ['nb6ca U ee U3MEHEHHE B XMMHUYECKUX Mporeccax. Kpurepuii camMornpous3BOIbHOTO
MPOTEKAHUS XUMUYECKUX PEAKIIMi B N300apHO-U30TEPMUUECKUX YCIOBUSIX.

7. Xumudeckas KnHeTHKa. ['oMoreHHble U reTeporeHHbie peakiuuu. CKOpOCTh TOMOTEHHBIX
XUMUYECKHUX peakiuid. DakTophl, BIUSIIONKME HA CKOPOCTh XUMHUECKOW peakinu. 3aBUCUMOCTh
CKOPOCTH XMMHYECKOM PEaKUHWH OT KOHLEHTPALMM pPEearupyroliuX BeEIIECTB, 3aKOH JEUCTBUS
Macc. Koncranra ckopoctu. Kunernueckoe ypaBHeHue. [1opsiiok 1 MOJIEKYISIPHOCTh PEAKIIHH.
3aBHUCHUMOCTh CKOPOCTH peakiuu oT Temneparypsl. I[lpaBunmo Baut-I'opda. VYpaBHenue
Appennyca. [loHaTHE SHEPTUM AKTUBALIMH.

Xumudeckoe paBHOBecue. OOpaTumbie U HeoOpaTuMble peakiuu. KoHcTaHTa XMMHUYECKOTO
paBHOBECHS, €€ CBS3b C TEPMOJUHAMUYECKMMH XapaKTepUCTUKaMU cucTteMbl. CMelieHue
paBHoBecuss W npuHuun Jle Illarense-bpayna. Xumuueckoe paBHOBECHME B TI'€TEPOrEHHBIX
cucremax. [loHSTHE O TOMOreHHOM M TeTEepOreHHoM Kartanuse. [loHsTue O MexaHHu3Me
TOMOTE€HHOTO KaTaiau3a. ABTOKATaIN3.

8. PactBoprl. Ormpenenenne u kiaccuukamusi pacTBOpoB. PacTBopeHme kak (U3UKO-
XuMu4Yeckuii mporecc. PactBopumocTb. CriocoObl BBIpaKeHHUS KOHIICHTPAIIMH PAcTBOPOB.
DIEeKTPONUTHYECKasT JUCCOLMANMS B BOJHBIX pacTBOpax. CuibHBIE (HEACCOIMUPOBAHHBIC) U
cnabbie (aCCOLMUPOBAHHBIE) ANEKTPONUTHl. KOHCTaHTa M CTENeHb IUCCOLMALUU CJIadoro
anektponuta. OcoOEHHOCTH BOABI Kak pacTBoputens. Bomopoanslit moka3atens cpeasl (pH).
Mertonsl onpeneneHus Benuuusbl pH.



I'maponusz coneil. YpaBHeHus peakuuii ruaponusa. CTeneHb THAPOIN3a, KOHCTAaHTA
runponusa. HeoOpaTuMmeblil ruiponms.

HonHble peakuuy B pacTBopax. PaBHOBecHE MalOpacTBOPUMBIN JJIEKTPOJIMT — HACHIICHHBIN
pactBop. I[IponsBeneHre paCTBOPUMOCTH. Y CJIOBUS BBINAJACHUSA U PACTBOPEHUs OCAKA.

9. KomouaHble M JHUCIEPCHBIE CUCTEMBI. JIMCIIEPCHOCTh W AMCIEPCHBIE CHCTEMBI.
Knaccugukarus nucnepcHbIx cucteM. Munensl, ux odpazoBanue U crpoeHue. Onrudyeckue u
JJIEKTPUYECKUE CBOMCTBA KOJUIOMJIHBIX CHCTEM. MeToasl TMONYy4eHHs M pa3pyLICHUs
KOJUIOMIHBIX cucTeM. [loHsTHE KOarynsanuu.

10.  DraexTpoxuMHUYECKHE MIPOLIECCHI. Omnpenenenue u KJ1accu(puKanus
INEKTPOXUMHUUYECKUX MpoIieccoB. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuuu. OKUCIUTETBHO-
BOCCTaHOBUTEJIbHbBIN MOTEHLIUA. Hanpasnenue MPOTEKAHUS OKHUCJIUTEIbHO-

BOCCTAHOBUTENIbHBIX peaKUui. DJIEKTPOAHBIN noTeHIual. BonopoaHblil 37€KTPOJl CpaBHEHUS.
VYpasnenue HepHcra. PaBHOBecHE Ha rpaHulle METAIUI—PACTBOP. XMMHUYECKUE UCTOYHUKHU TOKA.
['anpBaHHMYECKUE  DJIEMEHTBHL.  AKKYMYJISTOpPBL.  OJEKTPOAU3  KaK  OKUCIHUTEIbHO-
BOCCTAHOBUTENIbHBIN MpOLIECC. DNEKTPOJIU3 C PACTBOPUMBIMU M HEPACTBOPHUMBIMHM aHOJAMHU.
XUMHYECKas ¥ AIEKTPOXUMHUYECKast KOppo3us MeTaiIoB. CriocoObl 3aLIUTHI OT KOPPO3HH.



denepanpHOE TOCYAaPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNES
BBICIIIETO 00Pa30BaHUs
«HoBocuOupckuii rocy1apCTBEHHBIA TEXHHYECKHI YHUBEPCUTET

Kadenpa xumun 1 XuMHU4eCcKON TEXHOJIOTUU

IHacnopr
pacueTHO-TpapruecKoil padboTbl

M0 JUCHUIUIMHE «XUuMHUsI», 1 cemecTp

1. MeToauka olleHKH
B pamkax pacyetHo-rpadudeckoil paboThl 0 JUCHMILIUHE CTYIEHT JOJKEH PaccuuTaTh
TEPMOAUHAMUYECCKUE BEJIMYUHBI COCTOSIHUS CUCTEMBI, OLICHUTH BO3MOXHOCTb
CaMOIIPOM3BOJILHOTO TMPOTEKaHUs TMpollecca B 3aJlaHHBIX YCIOBHUSX, IOCTPOUTH TIpaduk
3aBHCUMOCTH M3MEHEHHUs sHeprun [ m66ca oT TemmnepaTypbl; pacCuuTaTh TEMIEPATyPhl KUTICHUS
U 3aMep3aHus 3a/laHHOTO PacTBOpA; 3amucartbh GOpMyIy MHIEUIBI U ONPEAETUTh HAlpaBlIeHUE
JBUKEHUSI KOJUIOMJIHOM 4YacTHLbl B 3JEKTPUUECKOM II0JI€, BBIOpAaTh pEareHT C Hawlydllei
KOaryJIupymoIend CnocoOHOCTBIO.
O06s13aTenbHbIe CTPYKTYpHBIE YacTu PI'P 1 onieHrBaeMble O3UIMH IPUBEACHBI B TAOJIMLIE.
No | Crpykrypasbie yactu PI'P OrneHrBaeMast O3HIIH
1 | Xumudeckas TepMOAMHAMUKA WcxonHble naHHbBIE
Pacuetsl 1 cocTaBieHre ypaBHEHUN peakuui
[loctpoenue rpaduka
AHanu3 ¥ HHTEpIpeTalys JaHHBIX (BBIBOJI WM 3aKJIIOUYCHHUE)

2 | OOmume CBOHCTBA pacTBOPOB Pacyer TemmepaTypbl KHIEHHS M 3aMep3aHUs 3aJaHHOIO
pacTBopa
3 | KonmounHsie pacTBopbl CocraBineHue ypaBHEHUN peakuui

Pacyer KonM4ecTBa pearupyrouyx BeIeCTB
@opmyna mMuLeIEl U ee cocTaBHble yacTu. Koarynupyromee
JIEHCTBUE AIEKTPOIUTOB

PacuetrHo-rpaduueckast paboTa BBINONHSIETCS CTYACHTOM MHIAUBUAYAIbHO, OPOpMIISIETCS
B IIeyaTHOH Gopme.

2. Kpurepun ouenku

* PaGota cumTaercs He BBINOJHEHHOMH, eciu pabora odopMmieHa B HE COOTBETCTBUHU C
TpeOOBaHUSIMU C CYIIECTBEHHBIMH 3aMEYaHUSMU U BBHINOJTHEHAa HE B TIOJHOM O0beMe: He
MPABUJILHO TMPUBEICHBI TEPMOAMHAMUYECKHE PACUEThl, HE yKa3aHbl UX €IUHUIIBI U3MEpPEHUS,
rpaduk MPOTUBOPEUUT PACUETHBIM JAHHBIM, HE BEPHO OINPEAETICHO HAIPABJICHUE PEaKIUU B
TEMIEpaTypHOM HWHTEpBaje; TEeMIEpaTypbl KHUIIEHHUS W 3aMep3aHdsl 3alaHHOTO pacTBOpa
paccuuTaHbl C OMMOKAMH; YpaBHEHUS PEaKIMii 00pa30BaHMS KOJUIOMIHON YaCTHIIBI 3aITUCaHbI
¢ omubKaMH, HE ONpEeIeIeH peareHT, HaxOosAluics B U30bITKE, (OpMYyIa MHUIICIIIBI
COCTaBIICHa HEMPABWIILHO W/WIIM HE 00O3HAYECHBI €€ COCTABHBIC YaCTH, HE ONPEICICH 3aps
KOJ'IJ'IOI/II[HOI\/’I qaCTHUIbI A/WIN HE YKa3aHO HalIpaBJICHUC ABHXKCHHA I'PaHYJIbl B JJICKTPUYCCKOM
moJie, He 00OCHOBAH BBIOOP AJIEKTPOJIMTA-KOATYJISTHTA, OLIEHKA COCTABIISIET MEHEE S 6a/1108.

» Pabora cunTaercs BBITOJHEHHONH HA MOPOroBOM YpOBHE, ecid pabora odopmicHa B
COOTBETCTBHH C TPEOOBAHUSIMU C HECYIICCTBCHHBIMH 3aMEUYaHHSMH M BBIIOJIHEHA HE B
MOJTHOM OO0BEeMe: MPHBEACHBI TEPMOJUHAMHUYCCKHE PACYCThl, HO HE YKa3aHbl E€IMHUIIBI
U3MEepeHHs, rpayK MPOTHBOPEUUT PACUECTHBIM JaHHBIM, ONPEICIICHO HAIpPaBICHUE PEaKIIUU B
TEMIEPATypPHOM HHTEPBAJC; PACCUMTAHbl TEMICPATyphl KHIICHHS W 3aMEp3aHHs 3aJaHHOrO
pacTBOpa; ypaBHEHHUs peakiuii oOpa3oBaHMs KOJUIOMIHOM YaCTHIIBI 3allMCaHbl ¢ OIIHOKAMHU,
OIpeiesicH peareHT, HaXOIAIIMICS B M30BITKE, COCTaBIeHa (hOpMyJIa MUIIEIIJIBI U €€ COCTAaBHBIE
yacTH 0003HAYEHBI C OIIMOKAMH, ONPEAEIeH 3apsi KOJUIOMIHOM YaCTHIBI U €€ HaIlpaBIICHHE
JBIOKEHHSI B DIIEKTPHUYECKOM II0JI€, BHIOOpP DJIEKTPOJIMTA-KOAryasHTa OO0OCHOBAaH HEBEPHO,
OILIEHKa cOCTaBJIsIeT 5-6 6annos.



* PaGota cumTaercs BBIIOJIHEHHOW Ha 0a30BOM ypoBHE, eciu pabora odopMicHa B
COOTBETCTBUH C TPEOOBAHHMSIMH C HECYIICCTBEHHBIMH 3aMEUaHMSIMH M BBHITIOJHEHA B TIOJTHOM
00bEMe COTIIACHO 3a/IaHHIO: TIPUBEICHBI TEPMOJINHAMHYECKHE PACUEThI, HEKOTOPHIC BEINYHHBI
0003HaYCHBI HEKOPPEKTHO, CITUHUIIBI U3MEPEHHUS ITPEICTABIICHBI C OTMOKAaMHK, IPU TIOCTPOCHUH
rpaduk He 0003HAUCHBI OCH, OTIPEICIICHO HAIPABJICHHE PEAKIIMU B TEMIIEPAaTYPHOM WHTEPBAJIC;
paccuyMTaHbl TEMIIEPATYPhl KUIICHHS ¥ 3aMep3aHusl 3aJ]aHHOTO PAacTBOPA; 3alTMCAaHbl YPABHEHHUSI
peaknuii 00pa3oBaHMs KOJUIOWIHOM YaCTHIIBI, ONPENENICH PEearcHT, HaXOMSIIHiCsS B H30bITKE,
coctaBiieHa (GopMylia MHUIEIUIBI U 0003HAYCHBI €€ COCTaBHBIC YaCTH, OMNPEACICH 3apsij
KOJUTOMJTHOW YacTUIBI W €€ HampaBlIieHUE [BUKCHHUS B JJIGKTPHYECKOM TI0J€, BHIOOP
AIIEKTPOJIUTA-KOATYJISTHTa 0OOCHOBAH HE MOJIHO, OLIEHKA COCTaBIseT 7—9 6annos.

PabGora cuuTaeTcsi BBIOJHEHHOW HA MPOJABUHYTOM YpOBHE, eciii pabora odopmiieHa B
COOTBETCTBUM C TpeOOBAaHUSAMHU U BBHINIOJHEHA B IOJTHOM OOBEME COTJIACHO 3aaHUIO;
MIPUBEICHBI TEPMOJMHAMUYECKUE PacYeThl, 0003HAYCHBI BETMYMHBI M X CIUHHIIBI U3MEPCHUS,
MOCTPOCH TpaduK W ONpeAeTCHO HalpaBICHUE PEAaKIUW B TEMIIEPATYpPHOM HHTEPBAJIC;
paccuyMTaHbl TEMIIEPATyPhl KUIICHUS U 3aMep3aHusl 3aJJAHHOTO PAaCTBOPA; 3allMCaHbl YPaBHECHUS
peaknuii 00pa3oBaHMs KOJUIOWIHOM YaCTHIIBI, ONPENENICH PEearcHT, HaXOASIIMiCs B H30bITKE,
cocraBiieHa (opMyina MHIEUIBI U 00O3HAYCHBI €€ COCTaBHBIC YAaCTH, ONPENIEICH 3apsi
KOJUIOMTHOW YaCTHIIBI M €€ HalpaBIICHUE JBYKEHHS B AJIEKTPHUYECKOM T10JIe, 000CHOBaH BBIOOD
AJIEKTPOJINTA-KOATyJISIHTA, OIICHKA cocTaBisieT /0 b6anos.

3. IlIkaja oueHkKH
B o6mieii onenke mo aucuumiiuHe Oamibl 3a PP yuuThiBaioTcs B COOTBETCTBHH C

npaBWiiaMd  OaJlJIbHO-PEUTUHIOBOM  CHUCTEMbI, NPHUBEIECHHBIMH B paboueil mporpamme

JUCHUITIINHBI.

B Ttabnuue npencrasnena mkana oneHku PI'P, MakcumanbHas cymma 3a BBIIOJHEHHBIE
3amanus cocrarisier 10 6amioB. PacuetHo-rpaduueckas paboTa cuMTaeTCs BBIMOJTHEHHOM, €CITN

CTYJEHT HaOMpaeT He MeHee 5 0aIoB.

Ne
Copneprxanne bamn
3afaHus
1 Beruncnute HM3MEHEHHE BHTANBIIMM PEAKUUMM A H, W ONpEeNeNHTe, ABIsSeTCA M JaHHAs 1
PEaKIHst HK30- WM SHAOTEPMHUIECCKON. 3aUIINTE TEPMOXHUMUYIECKOE YPAaBHEHNE PEAKIIHIH.
Ilo Bumy ypaBHEHHs peakuuy, He Hpuberas K pacderaM, ONpPENeNHTe 3HaK H3MEHEHHS
2 SHTPOIMM DEaKUUU A S, . BblUMcINTe H3MEHEHHWE OSHTPOIMM DPEeaKUUH B CTaHAAPTHBIX 1
YCIOBHSIX A S, U OOBSCHUTE 3HAK.
o 0
3 Beruucnure »Hepruro I'm60ca mnpsAMOil peakuuu B CTaHIAPTHBIX YCIOBUAXA G,, H 1
YCTaHOBHTE BO3MOXKHOCTh CaMOIPON3BOJIBHOTO IPOTEKAHUS] PEAKIIH.
4 Omnpezenute TeMIepaTypy, PU KOTOPOil peakuusi HaXouTcsi B paBHOBecuH (7). 0,5
5 Paccuuraiite A .G mpu 77 = T,-100 u 7, = T,,+100. 0,5
6 Ioctpoiite rpaduk 3aBucumMoctd A, G ot T u 0003HaubTe Ha rpaduke 00JIacTh TEMIEPATYP 1
CaMOIIPOU3BOJIGHOTO MPOTEKAHHSI PEAKITHH.
7 Boruncnure 3HaueHus KoHCTaHTHl paBHoBecust K. mpu temmepatypax 7p u T,. Crhemnaiite 1
BBIBO/I O BJIMSIHUM TeMIlepaTypbl Ha BennuuHy K¢ 1 Ha cMeleHne XMMHUYECKOT0 PaBHOBECHSL.
8 Paccumraiite TemnepaTypy KHIEHHUS M 3aMep3aHusl pacTBOPaA 331aHHOTO COCTaBa 1
9 HanmmmTe MonekynspHOe ypaBHEHHE XUMHUECKOH peakiuy 00pa3oBaHMs KOJIOUIHON 1
YJaCTHUIIBI IPH CMEIIMBAHUK ABYX pacTBOpoB. OnpenenuTe, KaKOW peareHT B3AT B H30BITKE.
y (0) , 0
10 CocrtaBbTe (pOpMYITy MUIEIUTBI, OTIPEACTNUTE 3apsi]] KOJUIOUIHOM YacTUIIB U YKaXKHUTE 1
HaIlpaBJICHUE MTEPEMEIICHIUS YaCTUIIBI B DJICKTPUYECKOM TIOJIE.
11 Kakoii U3 yKka3zaHHBIX DJICSKTPOJIUTOB 00J1a/IaeT HAWIYUIIUM KOAryJIMPYIOIUM AeHCTBUEM ? 1

4. TlpumepHblii nepeyensb Tem PI'P

Tunosie 3aganus s BbinodHEeHUsT PI'P BKiItoWarOT BOMPOCH! MO TeMaMm: XUMHYECKas

tepMoarHamuka (Tema 3, [1]), kosuuraTuBHBIE CBOicTBa pacTBOpoB (Tema 6, [1]) u komouaHbIe

pactBopsI (Tema 7, [1]). Tabmuip! BapuanToB ¢ 3aganusimu PI'P npencraieHs:

[1] Amapres A. Y. Xumust [ D11eKTpOHHBIH pecypc]: SIMeKTPOHHBIH yueOHO-MeToanIeckuii komruteke / A .
Amapnes, A.B. Jlorunos, P.E. Cunuypuna; HoBocub6. roc. Texs. yH-T. - HoBocubupck, [2015]. - Pexxum moctyma:

http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arux. ¢ 3kpaHa.



[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.



