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1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenuyuna @IroC: OIIK.1 cnnocoGHOCTH NPEACTABIATH aIeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUIA
HAYTHYI0 KAPTHHY MHPA HA 0CHOBE 3HAHNISI OCHOBHBIX IOJI0/KeHMIl, 3aK0HOB W METO0B €CTECTBEHHBIX HAYK H

MATEMATHKHU] ¢ Uacmu cwerzomux pe3yiismanoes oéyuemm :

34. 3HaTb OCHOBHbIE NOHATUA N 3aKOHbI XMMUK, 3aKOHOMEPHOCTM NMPOTEKAHMSA XMMNYECKNX MPOLIECCOB;
CBOICTBA, Ha3Ha4YeHWe 1 061aCTV NPUMEHEHNA OCHOBHbIX XMMUYECKMX BELLIECTB U MX COENHEHWI

y4. YMETb MPUMEHATb OCHOBHbIE 3KCIMEPUMEHTa/IbHbIE U PAaCHETHbLIE METOAbI OnpeaeneHNa MakKpOCKOMNMNYeCKnx
XapaKTepUCTUK CUCTEM M METOAbI XMMNYECKOT0 1 (hM3MKO-XMMNYECKOr0 aHa/n3a pasivyHbIX KNaccoB BELLECTB

y8. yMeTb yCTaHaB/MBaTb B3aMMOCBS3b PYHAAMEHTa/IbHbLIX 32aKOHOB XUMUW C (I3UKO-XUMNYECKUMU
ABNEHUAMM 4718 06bACHEHWA U MPOrHO3UPOBaHWUS HANpPaBNeHU XMMUYECKUX NPeBPaLLEHI

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUM/INHbI

Tabnmuya 2.1
PESyI'IbTaTbI N3yveHnsa gncUunnInHbI no ypoBHAM OCBOEHUA (I/IMeTb CDOprI opraHumsaunn
npeacTaBfieHNe, 3HaTb, YMeTb, BNageTb) 3aHATUI

Xumus

OlMK.1.34 3HaTb OCHOBHbIE MOHATUA N 3aKOHbI XUMUW, 32aKOHOMEPHOCTU NMPOTEKAHUSA
XMMUYECKMX NPOLLECCOB; CBOMCTBA, Ha3HavYeHne 1 061acTv NPUMEHEHUSA OCHOBHbIX

XNMNYECKUX BELLIECTB N UX COG,U,I/IHeHI/IVI

1.0 cBsI3m Kypca ¢ JpYTHMH JAUCIHINTHHAMYA HaIlpaBICHIS B O €TO POIH B
HOJTOTOBKE O0YIarO XS

Nekuymmn;, CamocTosTe/IbHas
paboTa

2.00 OCHOBHBIX IIOHATHSIX M 3aKOHAX XUMHH, O KUCJIOTHO-OCHOBHBIX U
OKHCIIMTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTBAX COeIMHEHUN

Nekuwnu; TpakTnyeckune 3aHATUS;
JlabopaTopHble paboThl;
CamocToaTenbHas paboTa

3.0 XUMHUYIECKHX CHCTEMaX U XUMHUIECKUX Iporneccax

Nekuwnu; TpakTnyeckune 3aHATUS;
JlabopaTopHble paboThl;
CamocToaTenbHas paboTa

4.0 Ipupo/ie ¥ XapaKTEePHBIX CBOICTBAX XMMUYECKOH CBS3M, TUIIAX XUMHYECKHX
peaximii

JNexkuwnn; NabopatopHble paboThbl;
CamocTosTensHas paboTa

5.06 06IIII/IX CBOMCTBaX TOMO- U reTCPOreHHBIX CUCTEM

Jexuwnn; NlabopaTopHble paboThl;
CamocTosaTenbHas paborta

6.0 BO3BMOKHBIX 3KOJIOTHUECKIX IMOCHIC ACTBUAX XUMHUHIECKUX IIPOIECCOB

CamocTosiTe/IbHas paboTa

OlK.1.y4 ymeTb NPUMEHATb OCHOBHbIE 3KCNEepUMEHTa/IbHbIE U pacHeTHbIe METO/AbI
onpeaeneHns MakKpoCKOMNMMUYeCKUX XapaKTepPUCTUK CUCTEM U METOAbI XMMNYECKOTO U

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

7.0 METOJax I/II[EHTI/I(i)I/H{aIII/Iﬂ BEIeCcTBa

|CaMOCTOFITel'IbHaFI paboTa

OrlK.1.34 3HaTb OCHOBHbIE MOHATUA U 3aKOHbI XMW, 3aKOHOMEPHOCTW MPOTEKaHUA
XUMMNYECKUX MNPOLIECCOB; CBOWCTBA, HasHauyeHne 1 061acTu NPUMEHEHNST OCHOBHbIX

XNMNYECKUX BELLIECTB N NUX COG,U'MHEHMVI

8.KBaHTOBO-M€XaHI/I‘IGCKyIO MOJEIbL CTPOCHUI aToMa U IEPHO JUTHOCTH CBOMCTB
XUMHYCCKHX DIIEMCHTOB H UX COGILI/IHGHI/Iﬁ

Nekunun; CamocTosTe/bHasA
pabota

9 .0CHOBHBIC TOHSITHS W 3aKOHBI XUMHISCKOH TEPMOJUHAMUKH U KUHETUKHA

Nekuymu; MNpakTUYecKme 3aHATUS;
CamocTosaTensHas pabota

10.0cHOBHEIE TIOHATHS TEOPHUHU PACTBOPOB DIEKTPOIIUTOB U HEBJIEKTPOIIUTOB,
0COOEHHOCTH KOMIUTEKCHEBIX 1 KOJUIOUJJHBIX PACTBOPOB

Nekuyun; NlabopaTopHbIe paboThl;
CamocToaTenbHas paboTa

11.0CHOBHEIE TIOHATHS B 3aKOHBI DIIEKTPOXHUMHHA

Nekumn; MNpakTUYecKme 3aHATUS;
CamocToaTenbHas paboTa

124K.TIZICCI/I(1)I/IKa]II/IIO KOPPO3HOHHBIX HPOIECCOB, METO/IBI 3aIITUTHI MCTAJITIOB U
CILIaBOB METAJUIOB OT KOPPO3HUHU

MpakTnyeckme 3aHATUS;
CamocTonTeNbHas paboTa

13.ompeensaTh cBOHCTBA XUMHUYECKOTO 3JIEMEHTA TI0 SJIEKTPOHHON KOHGUTYparim
H TIOJIO’KEHHIO B IIEPHO/IITIECKON crcTeMe

CamocTonTenbHas paboTa




OrlMK.1.y8 ymeTb ycTaHaB/MBaTb B3aMMOCBSA3b (DyHAaMEHTa/IbHbIX 3aKOHOB XUMWUU C
(DU3NKO-XMUYECKUMUN ABNEHNAMW [/151 00 BSACHEHUSA 1 NPOrHO3MPOBaHWS Hanpas/ieHNs

XVIMUYECKNX NPEBPaLLEHWI

14.3anmcHBaTh YpaBHEHMS peaKiiyii, OCHOBHbBIE MaTeMaTHICCKIE 1 KNHETHIECKUE
BEIPa’KEHIS, OIACHIBAIONHE XUMIISCKHE TIPOIECCH PA3IITHOTO THITA

JNekuwnu; TpakTnyeckune 3aHATUS;
CamocTosaTenbHas paborta

OlK.1.y4 ymeTb NPUMEHATb OCHOBHbIE 3KCNepUMEHTa/IbHbIE U pacHeTHbIe METO/bI
onpeaeneHNs MakKpoCKOMMUYeCKUX XapaKTepPUCTUK CUCTEM U METOAbI XMMNYECKOTO U

(*)I/I3I/IKO-XI/IMI/ILIECK0FO aHa/1M3a pPas3/INYHbIX K/1aCCoOB BELECTB

154paCCIH/ITBIBEITb KOJIMIECTBO, MacChl 1 KOHIIEHTPalu BEIECTBa B TOMO- 1
TeTEPOrCHHBIX CHUCTEMAX

Nekumu; MNpakTUYeCKMe 3aHATUS;
NabopatopHble paboThl;
CamocTosaTenbHas paboTa

16.paccunTHIBATE OCHOBHBIC TEPMO IMHAMUYIECKHE (PU3NIECKHE, KUHCTHICCKHIE,
9IIEKTPOXUMHIECKIE BEIIMIHAHBI, WX I3MEHEHHE B 3aBUCUMOCTH OT YCIOBHM
IIPOTEKAHUS B TOMO- ¥ T€TePOTCHHBIX CHCTEMAax;, PacCUUTHIBATH KOHCTAHTEI
XMMHUYECKUX U (ha30BEIX PaBHOBECHH

Nekumu; MNpakTUYeCKMe 3aHATUS;
NabopatopHble paboThl;
CamocTosaTenbHasa paboTa

OrlK.1.y8 ymeTb ycTaHaB/MBaTb B3aMMOCBA3b (DyHAAMEHTa/IbHbIX 3aKOHOB XUMWUK C
(PU3NKO-XUMUYECKUMU ABNEHUAMU /15 00bACHEHUS U MPOrHO3MPOBaHWSA HanpaB/1eHUs

XVIMUYECKNX NPEBPaLLEHWI

17.y0TaHaBJ’II/IBaTB HalpaBJIeHUE CMEIEHIT XUMUICCKOIO PaBHOBECHS peaKL[Hf’I B
3aBUCMMOCTH OT IIapaMeTPpOB CUCTEMBbI

MpaKTUYecKme 3aHATUS;
CamocToATeNbHAaA paboTa

OlNK.1.y4 ymeTb MPUMEHATb OCHOBHbIe 3KCMNepUMEHTa/IbHbIE N PacHeTHbIE METO/bI
onpefeneHNsa MaKpPOCKOMNYECKUX XapaKTEPUCTUK CUCTEM N MeTOAbI XUMUYECKOTO U

q3M3VIKO-XVIMVI'-lECKOI'O aHa/IM3a Pas3/INYHbIX K/1aCCOB BELLIECTB

18.3anmceIBaTh CXEMBI X MOJEIIN TOMO- ¥ FeTEPOICHHBIX 1IPOLIECCOB, OIUCHIBAIOITTE
AX CBOMCTBa

MpaKTNYecKne 3aHATUS;
NabopaTtopHble paboTsl;
CamocTosaTenbHas paboTa

3. CofiepykaHvie U CTPYKTypa y4e6HOI AUCUMNANHbI

Tabnuua 3.1

AKTUBHbIE

TeMbl nekuni thopMbl, yac.

CcCbIIKM Ha
pesynbTaThl
00y4YeHuns

Yacbl

CemecTp: 2

AnpakTuueckas eguHunua: O6Las 1 HeopraHM4YecKast Xumust

1. Mepuopnueckasn cuctema A.1.MeHaeneesa 1 U3MeHeHme
CBOICTB 3/IEMEHTOB U UX COEAMHEHWIA.
OkucnnTeNbHO-BOCCTaHOBUTENbHBIE peakuuy (OBP). CteneHb
oKucneHus. CoctasnieHne ypasHeHWin OBP.

14,3, 4,8

2. PactBopbl. Croco6bl BbIpaXXeHNs KOHLIEHTpaLMW pacTBOPOB.
OCHOBHbIe NONOXEHWS TEOPUM 3NIEKTPONIUTUYECKOM
pacTBopuTens. KoHCcTaHTa guccoumatmm; 3aKoH pas3tasieHns
OctBanbfa. CTyneHyartas guccoumaums cnadbix
3/1IEKTPONNTOB. KOHCTaHTbI KACMIOTHOCTU Y OCHOBHOCTMU.
ANeKTpoNMTUYECKan auccoumanms Boabl. BogopoaHsblii
nokasaresib cpefpl. /IOHHbIe peakuuy B pacTBopax, rmaponms
CONeu.

10,15,2,3,5

CemecTp: 3

AupakTnyeckasa eguHmLa: ®usnyeckas XMmus

3. Xumunueckasa KnuHeTnka. CKOpOCTb FOMO- U TeTEPOreHHbIX
XUMUYECKNX peaKLMii. 3aKOH [Ae/CTBYHOLLMX MacC, KOHCTaHTa
CKOPOCTW peakumun. DakTopbl, BUAIOLWMNE HA CKOPOCTb
XUMUYECKOW peakumn. MoHATMe 3Heprum akTBaumm. MNoHsTme
0 FOMOreHHOM W reTeporeHHoOM Katanunse. XMMUYeCcKoe
paBHOBECKE. Y CNOBUA XMMUYECKOTO paBHOBeCKA. KOHCTaHTa
paBHOBECUA 1 ee CBA3b C TEPMOANHAMUYECKUMU (DYHKLMUAMM.
MpuHumn Jle LWWaTtenbe.

14,16, 2, 3,9




4. OCcHOBbI aneKTpoxmumMmmn. OnpegeneHne U Knaccuhmkaums
3/1EKTPOXUMUYECKMX NPOLecCOB. MOHATME 06 3M1EKTPOAHbIX

noTeHumanax. CTaHAapTHbIA BOAOPOAHBIA 3NEKTPOS, U

BOAOPOAHAA LLKaia NoTeHUManoBs. ["afibBaHNYeCKMe 31EMEHTDI,

1,11, 14, 16, 2,
34C v ee nsmepeHve. TepMoanHammnKa 3MeKTPOAHbLIX 0 1 3
npo-LeccoB. YpasHeHWe HepHcTa. MNoTeHLmanbl
MeTa/I/INYeCKNX, ra3oBbIX U
OKUCNNTENIbHO-BOCCTAHOBUTESIbHbIX 3/1EKTPOOB.
DNEKTPOXMMUYECKAA U KOHLEHTPaLMOHHAsA Nnongpusaums.
Tabnuua 3.2
CcbINKM Ha
AKTUBHbIE
TeMbl nabopaTopHbIX paboT Yacbl | pesy/nbTaTtbl YyebHada aesaTeNlbHOCTb
hopMmbl, yac.
06y4eHuns
Cemectp: 3
AnpakTnyeckas eguHuua: O6was n HeopraHnyeckas XMMns
1. BbINOJIHAET ONbITHI,
1. 2. (MKCUpyeT HabMAeHNS,
OKNCINTENBHO-BOCCTAHOBUTESbHbI 0 1 10, 15, 3,4, 5 |3. genaet BbIBOAbI 1 06CYXAaeT
e peakumm pesynbTaTbl paboTbl C
npenogaBsaresiem.
1. BbIMOJIHAET OMbIThI MO
n3MepeHuto 1 onpeaeneHuio pH
pacTBOpOB;
2. MPOBOAUT TMAPONN3 COMeNn
pasnMyHbIX TUMOB U OMpejenset
2. Amnccoupmaumsa cnabbix 1 pH pacTBopa ¢ ucnosib30BaHNeEM
CUJIbHbIX 3/1eKTPONNUTOB. 'Maponn3 WHAMKATOPOB;
o 10, 15, 16, 18,
coneun. OnpepgeneHve pH BoAHbIX 0 1 5345 3. MPOBOAUT ONbIThI MO
pacTtBopoB. O6pa3oBaHme T Nnony4YeHno 0CaKoB
HepacTBOPUMbIX COEANHEHNIA. HepacTBOPUMbIX COANHEHNIA;
4. (hopM/ISeT IKCMEPUMEHT Ha
A13bIKe CUMBO/I0B;
5. npefcTaBnseT pesynbTarthl
aKcnepuMeHTa B y06HOI (hopme
1 06CyKaaeT ¢ npenojasatesiem
Tabnmua 3.3
CcbINIKN Ha
< | AKTMBHbIe
TeMbl NPaKTUYECKNX 3aHATUI Uacbl | pesynbTathbl YuyebHan gesaTesibHOCTb
(hopMblI, yac.
0byyeHus
CemecTp: 3
AupakTndeckasa eguHmLa: ®usnyeckas XMmus
1. 3annCbIBaeT KNHETUYECKME
BbIPaXXeHWsi CKOPOCTEN FOMO- 1
reTeporeHHbIX XUMUYECKUX
peakuuii;
2. paccunTbIBAET CKOPOCTb
XVIMUYECKOW peakumu;
1. TepMmognHaMMKa U KNHETMKA
- 14, 15, 16, 17, |3. 3anncbiBaeT KUHETUYECKOE
XUMMYECKUX peakLmii. 0 1
2,3,9 BbIpXKEHNe KOHCTaHTb!

XMUMUYECKOe paBHOBECKE.

XMMUYECKOTO PaBHOBECUS 1
PaCcCUMTbLIBAET €€ 3HAYEHMUE;

4. onpefiensieT HanpaeneHme
NPOTEKaHWA peakLm npu
M3MEHEHUMN BHELLHKX YCOBWIA
Mo NpUHUMNY J1e WwaTenbe.




1. 3anu1cbIBaeT ypaBHEHUA
3NEKTPO/HbIX PeaKLuia,
MPOTEKaLWMX B
rabBaHNY4eCKOM 3N1EMEHTE U
3NEKTPONN3EpE;

2. DNeKTPOXMMNYECKIME MPOLLeCChI 0 1 11,12, 14, 16, |2 paccuMTbiBaeT 3/1eKTPOAHOe
1 cucTeMbl. Kopposus MeTassoB. 18,2, 3 HanpsXeHne, paBHOBECHOE
HanpsXeHve rajibBaHM4YecKoro
3/1EMEeHTa;
3. paccumnTbIBaeT KONMYeCTBO
BeLLIeCTB, 06pa3yroLLMXCs Ha
3MIEKTPOLAX MPY 31EKTPO/INZE.
Tabnuua 3.4
CcblIfiKn Ha
TeMbl 4151 CAMOCTOATE/TIbHOMO N3YYEHUA AKTUBHbIE | (1o, pesynbTaThl
hopmbl, vac.
0by4eHns
CemecTp: 2
AnpakTnyeckas eguHuua: O6was n HeopraHnyeckast XMMns
1. MNpeameT XuMnK, Lenn 1 3agadmn n3yyeHns GUCLUMIINHBI.
OCHOBHbIe KONMYECTBEHHbIE 3aKOHbI XUMUK. ToHATHE O
XMUMUYECKOM 3KBUBAIEHTE. DNIEKTPOHHOE CTPOEHWE aToMa. 0 128

KBaHTOBO-MeXaHuuYeckas Mofenb atoma. MpuHumn Maynm n
npaBuno XyHaa. CTPOeHKe MHOTO3/1EKTPOHHbIX aTOMOB.
MPVHLMN HaMEHbLLIEI SHeprmn, NPaBuio KneukoBCcKoro.

2. Xrmunyeckas cBA3b. OCHOBHbIE TUMbI U XapaKTEPUCTUKM
KOBaNEeHTHOI cBA3WU. MeTof BaNleHTHbIX CBSA3ENA.
Mmépugmsaumsa. KomniekcHble CoeAUHEHNS.

0 10, 14,15, 3,4

CemecTp: 3

OnpakTtunyeckasn egnHmya: dusmyeckaa XMumMma

3. Xrmnyeckasa tepmogmHammka. OCHOBHbIe
TepMouHaMmyeckune yHKLMM COCTOAHNUS CUCTEMBbI.
SHTaNbNUA, 3HTPONMA N 3Heprusa M'mbbca n Nx N3mMeHeHUs Npu
XMMUYeCKMX npotieccax. OCHOBbLI TepMOXMMUK. 3aKOH [Mecca 1
ero cneacTens. Kputepuy camonpor3Bo/ibHOTO NPOTEKAHUA
XUMUYECKNX PeaKLiA.

0 16, 3,9

4. Koppo3sus 1 3awmrta MeTasiioB 0T KOppo3un. OCHOBHbIe
BUAbI KOPPO3UKN. XUMUYECKasa W 3N1EKTPOXMMUMYECKas
Koppo3sus. Koppo3us nog AeicTBreM 61y aatoLmx TOKOB.
MeTogbl 3aWmThl OT KOPPO3WK: NErmpoBaHue,
3NeKTPOXMMUYECKaA 3aLLmMTa, 3aLllUTHbIE NMOKPbITUS;
N3MEHEHNE CBONCTB KOPPO3WOHHON Cpefbl.

0 12,18, 3,6

5. KonnuraTvgHble cBOMCTBa pacTBOPOB. OCMOC, KPMOCKOMKS,
3bynmockonus.

0 10, 16, 18, 2, 5

6. OnekTponus. MNocnefoBaTeNbHOCTb 3NEKTPOAHbBIX
npoueccoB. 3aKoHbl Papajes. DNeKTpoms3 ¢
HepacTBOPUMBIMU U PaCTBOPUMBIMI aHOLAMN.

11, 16, 18, 2, 3,
6

AvpakTunyeckas eanHuua: KonnovaHas xvumust

7. KonnowgHble cucTembl. JMUcnepcHOCTb U AnCTepCHble
cucTeMbl. Knaccudukaums KonnouaHbIX CUCTeM. 301 U Fenu.
MuLUENnbl N UX CTPOEHME. Y CTONUNBOCTb KONMOUAHbIX
CUCTEM, ONMTUYECKUE M INEKTPUYECKUE CBOICTBA. MeToabI
MOoJyYeHNs 1 Pa3pyLLIEHNS KONNOWAHbBIX CUCTEM.

0 10, 15, 18, 3,5

AvpakTnyeckas egnHuLa: AHaIMTUYECKas XUMUSI.




8. Xvmmnyeckas naeHTUuKaumsa. AHaNMTUYECKWIA CUTHaN 1
ero Bugbl. KNCNOTHO-OCHOBHOE 1
OKUCNNTENIbHO-BOCCTAHOBUTENIbHOE TUTPOBaHMe. 0 0 10,14,2,7
I"paBMMETPUYECKNMIA N KONOPUMETPUYECKNIA aHaIN3.
DNEKTPOXMMUYECKME METO/bI aHaN3a.

4. CamocTosTe/IbHaa paboTta oby4atroLerocs

CcblIIKM Ha
o Yacbl Ha Yacbl Ha
Ne Buabl caMoCTOATE/IbHON paboThbl pesynbTaTthbl
BbIMOJ/IHEHWE [KOHCY/TbTalnm
06yyeHus
CemecTp: 2
1,11, 13, 14,
1 | AononHuTenbHas yuyebHas AesTenbHOCTb 15,17,2,3,4, |0 0
5,6,8

3HaKOMMWTCS C METOAMKON BbINO/IHEHUS NabopaTopHbIX paboT: AnapHes A. . O6wwas xumus. C60pHUK
3afjaHuiA C Npumepamm peLLeHnit : yaebHoe nocobure / A. V. AnapHes, /1. V. AdoHunHa ; HoBocwb6. roc.
TeXH. YH-T. - HoBocmbumpck, 2013. - 118 c. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000181263 AnapHeB A. /. Xumus [SneKTpoHHbIN pecypc] :
3NEKTPOHHbIN y4ebHO-MeToaMYecKmMiA komnneke / A. . AnapHes, A. B. JlornHos, P. E. CuHuypuvHa ;
HoBocmb. roc. TexH. yH-T. - HoBocmbupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ aKpaHa.

2 |lMNoarotoBka K aTTectaummu |1, 2,3,4,5/6,7 |0 |5

: AnapHeB A. . Xumus : [yde6Hoe nocobme] / A. V. AnapHes, P. E. CuHuypuHa ; HoBoCKG. roc. TexH.
YH-T. - HoBoCMGMpCK, 2017. - 79, [1] . : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234201 AnapHes A. V. Xumusa [OneKTpoHHbIN pecypc] :
3NEKTPOHHbIN y4ebHO-MeToanYeckmniA komnneke / A. V. AnapHes, A. A. KasakoBa ; HoBOcKG. roc. TexH.
YH-T. - HoBocmoumpck, [2015]. - Pexkxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000222096. -
3ars. ¢ aKpaHa.

3 CamMocToATe/IbHOe M3YYeHWe TEOPETUYECKOTO 1,10, 14, 15, 2,

marepuana 3,4,8 0 0

CTyAeHT n3yyaeT Tembl, NpuBeAeHHbIE B Tabnumue 3.4 : AnapHeB A. V. Xumuns [SneKTpOHHbIN pecypc] :
3NEKTPOHHbIN y4ebHO-MeToanYecKniA komnneke / A. . AnapHes, A. B. JlornHos, P. E. CnHuypuHa ;
HoBocmb. roc. TexH. yH-T. - HoBocmbupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3ar/. ¢ 3KpaHa.

Cewmectp: 3
11, 12, 13, 14,

1 |KOHTpOsbHbIe paboThl 15, 16, 17,18, |36 0
8,9

BbINONHSAET MHAMBMAYa/IbHbIE 3a4aHNA B MUCbMeHHON hopme: AnapHeB A. V. Xumus : [yue6Hoe nocobme]
! A. . AnapHes, P. E. CuHuypuHa ; HoBocKG. roc. TexH. yH-T. - HoBocmbupcek, 2017. - 79, [1] ¢. : vn.,
Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234201

1,10, 11, 2, 3,

4,7,8,9 36 0

2 | [ononHuTensHas ydebHas AesTeNbHOCTb

M3yyeHne TeopeTyecKoro mateprasna no yyebHmnkam, y4ebHom 1 yuebHO-MeTOANYECKO IUTepaType, a
TaKXXe UCMoNb3ys 3M1EKTPOHHbIN Y4eBHO-MeTOAMYECKUIA KOMMEKC MO aucumnanHe.: AnapHes A. U.
O6uias xummsi. COOpPHUK 3aaHnii ¢ NpuMepamm peLleHnia : yuebHoe nocobue / A. V. AnapHes, /1. L.
AdoHuHa ; HoBOCKO. roc. TexH. yH-T. - HoBocnbupcek, 2013. - 118 c. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000181263 Xumus. C60pHMK 1abopaTopHbIX paboT :
MEeTOAMYECKOE NOCO6ME MO TEXHUYECKMM Hanpas/ieHWsAM 1 CNeLuaibHOCTAM BCeX (hopM 06yyeHns /
HoBocKb. roc. TexH. yH-T ; [cocT.: A. . AnapHes, P. E. CuHuypuHa]. - HoBocnbupck, 2014. - 78 ¢. : un.,
Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000209514 AnapHes A. . Xumus
[2neKTpOoHHBIA pecypc] : 3NeKTPOHHBIA y4yebHO-MeToanuYecKuin Komnneke / A. V. AnapHes, A. A. KazakoBa
; HoBOCWMG. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000222096. - 3arn. ¢ s3KpaHa.

10, 11, 12, 13,

3 |lMoproToBKa K atTectaymm 15, 3,9




CamocToATeNIbHO MPOopeLLnBaeT NpakTUyeckmne 3afaHns ak3aMeHaLUMOHHbIX GUIETOB, KOHCYIbTUPYETCS C
npenogasartenem: AnapHes A. . O6wwas xumusa. C60pHUK 3aaHnii ¢ Mpumepamm peLLeHuii : yuebHoe
nocobue / A. V. AnapHes, /1. . AthoHnHa ; HoBocurb. roc. TexH. yH-T. - HoBocmbupck, 2013. - 118 c. :
Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000181263 AnapHeB A. V. Xumus :
[yuebHOoe nocobue] / A. . AnapHes, P. E. CuHuypuHa ; HoBOCKMO. roc. TexH. yH-T. - HoBocmboumpcek, 2017. -
79, [1] c. : wn., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234201 AnapHes A.
. Xvmus [SneKTpOHHbIA pecypc] : 3N1eKTPOHHbIN yuebHO-MeToAMYecKuii Komnneke / A. V. AnapHes, A.
A. Kasakosa ; HoBocub. roc. TexH. yH-T. - HoBocmbumpck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000222096. - 3arn. ¢ s3KpaHa.

CamocTosTeNbHOE N3yYeHne TeOPETUYECKOTO 10,11, 12, 14,
4 y P 15,16, 18, 2, 3, |0 0
maTepuana 5679

CTy[eHT n3yyaeT Tembl, NpuBeAeHHbIE B Tabmue 3.4 : O6Lwas n HeopraHnyeckas XMMus : C60pHUK
NHAMBUAYaNbHbIX 3afaHNii K 1abopaTOPHbIM M MPAKTUYECKMM 3aHATMAM A5 1 Kypca TEXHUYECKMX
cneupmanbHocTen / HoBocnb. roc. TexH. yH-T ; [cocT. J1. V. AdoHunHa, A. V. AnapHes, E. M. Typno]. -
Hosocunbupck, 2007. - 67, [1] c. : Tabn.. - Pexum gocTtyna:
http://www.library.nstu.ru/fulltext/metodics/2007/3364.rar AnapHes A. . O6was xumusa. C60pHUK
3afjaHuiA C Npumepamim peLLeHnin : ydebHoe nocobure / A. V. AnapHes, J1. V. AdoHunHa ; HoBocwb6. roc.
TeXH. YH-T. - HoBocmbumpck, 2013. - 118 c. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000181263 AnapHeB A. . Xumns [3neKTPOHHbI pecypc] :
3NEKTPOHHbIN y4ebHO-MeToanYeckmnii komnneke / A. U. AnapHes, A. A. Kasakosa ; HoBOCKG. roc. TexH.
yH-T. - HoBoCmbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000222096. -
3ar/. ¢ aKpaHa.

5. TexHonormnsa oby4veHns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONTeIbHOM PaboThbl 06YYatOLLIMXCA, & TaKXKe NPOBeAeHUs
KOHCY/NbTaLWiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TexHonorum (taén. 5.1).

Tabnuua 5.1
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHMKALNOHHbIE TEXHO/10r UK
VHhopmumpoBaHme e-mail; Moptan HI'TY
KOHCcynbTMpoBaHme e-mail; Cpefia aneKTpOHHOro obyyeHus HI'TY
KoHTpO/b Cpefia aneKTPOHHOro 0byyeHus HI'TY
PasmeLleHne y4ebHbIX

Cpepa 3aneKTpoHHoro obyuyeHus HITY; 9bC

MaTepnasioB

6. MpaBunna aTTecTayum oby4varoLmMxcs no y4ebHom gucumnanHe

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCnosb3yeTcs 6abHO-PenTUHIOBas cCUcTeMa
(BPC), no3sonstoLwas BbICTaBATb OLEHKMN MO TPaauLMOHHON LwKane n 15-yposHesor ECTS.

KpaTkas nHhopmaumsi o BPC npmseseHa B Tabs. 6.1.

Tabnuua 6.1
MuH. o
OueHnBaeMble BUAbI AeSATE/TbHOCTU 06y4atoLmxcs 62 MakcrManbHbIi 6ann
CemecTp: 3
Jlabopamopnas: | 10 20

KoHTponupytowme matepuansl npuBoaaTcs B " Xumus. CO0pHNK nabopaTopHbIX paboT : MeToANYeCKOe NOCo6Me MO TEXHNYECKUM HanpaBaeHNAM 1 CrieLyanbHOCTAM
Bcex (hopm 06yyeHns / HoBocm6. roc. TexH. yH-T ; [cocT.: A. W. AnapHeB, P. E. CuHuypuHa]. - HoBocmbumpcek, 2014. - 78 ¢. : un., Tabn.. - Pexum goctyna:

http://elibrary.nstu.ru/source?bib id=vtls000209514"

11 PAKMUYCCKUE SAHAMUA.
KoHTponupytowme MaTepuansl npueoasTcs B “AnapHes A. W. O6wwas xumus. C60pHUK 3aiaHuii ¢ npuMepamu peLLeHwii : yuebHoe nocobue / A. W. AnapHes, /1. .
AdoHMHa ; HoBOCKG. roc. TeXH. YH-T. - HoBocnGumpck, 2013. - 118 c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000181263"

Koumponvnsie pabomei: | 20 | 40




Bauem:

10 | 20

KoHTponupytowme MaTepuanbl NpuBoAaTes B “AnapHes A. V. XumMus [SneKTpoHHbIN pecypc] : 31eKTPOHHBIN yue6HO-MeToanueckuii komnneke / A. . AnapHes, A. B.
J1ornHoB, P. E. CuMHYypuHa ; HoBocKG. roc. TexH. yH-T. - HoBocnbumpck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ skpaHa."

B Tabnuue 6.2 npecTaBieHO COOTBETCTBIE POPM KOHTPO/S 3asiB/IsieMbIM TPE6OBAHUAM K
pe3ynbTaTaM OCBOEHMS AUCLUNVHBI.

Tabnunua 6.2
Kol'\(lltl)_l%I:IeH DopMbl KOHTPONA
< PesynbTaTbl 06yyeHUA
umn 3awmTa | KoHTp. 3
oroc nip pab. adeT

34. 3HaTb OCHOBHbIE MOHATUS W 3aKOHbI XUMUW, 3aKOHOMEPHOCTU NMPOTeKaHNs
OlK.1 |XnMm1yecknx NpoLLEeccoB; CBOMCTBA, Ha3HauYeHMe 1 061aCTV MPUMEHEHNS OCHOBHbIX + + +
XUMUYECKUX BELLECTB U UX COEAUHEHWIA

y4. yMeTb NPUMEHATL OCHOBHbIE 3KCNEePUMEHTaSIbHbIE 1 PacCYETHbIE METOAbI
onpeaeneHnsa MakpOCKOMNYECKNX XapaKTEPUCTUK CUCTEM U METOAbI XUMNYECKOIO n + + +
CbVI3I/IKO-XVIMI/I‘-IeCKOFO aHa/n3a pPas/InyHbIX KnacCoB BELLECTB

y8. yMeTb yCTaHaB/MBATb B3aMMOCBA3b (DyHAAMEHTa/IbHBIX 3aKOHOB XUMUU C
(PM3NKO-XMMUYECKMU SIBIEHUAMU [/151 O6BSCHEHUS U NMPOrHO3MPOBaHWS HanpaBneHus | + + +
XUMWUYECKUX MPeBpaLLeHuii

®OH/ OLIEHOYHBIX CPEACTB MO AMCLIMMIHE NPeACTaBNEH B NpUnoXeHUn Ne 1 K paboueit
nporpamme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. Koposun H. B. O6mas xumust | yueOHUK 151 By30B MO TEXHUYECKUM HAIPABJISHUSIM U
cnemuansaocTsM / H. B. KoposuH. - M., 2008. - 556, [1] c. : .

2. Xumus : [yueOHUK 17151 By30B MO TEXHUYECKAM HAMpPaBJIEHUSIM U CrieruaibHocTsM | / A, A.
I'ypos [u mp.]. - M., 2007. - 777 c. : ni., 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://znanitum. com/catalog. php?bookinfo=421658 - 3arn. ¢ sxpana.

[ononHuTenpHaa anTepaTypa

1. 3amauu u ynpaxkxHeHuUs 1Mo o0IIe XUMuH : yaeOHoe nocodue sl By30B MO TEXHUYECKUM
HarnpaeJieHusM U creruansHocTsaM / [Anamcon b. . u np.] ; mox pen. H. B. Koposuna. - M., 2004,
- 253, [2] c. : m., Tabm.

2. AnapueB A. M. O6mas xumust. COOPHUK 33124 ¢ METOIAMH pelieHus | yaeOHoe rocobue / A. W.
Amnapnes ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2005. - 85 c.. - Pexum gocryna:
http://www library.nstu.ru/fulltext/metodics/2005/aparnev.rar

3. I'munka H. JI. 3agauu u ynpakaeHus Mo o0niend XuMud : Y ueOHOoe mocoOue Ay HEXUM. CIIEll.
By30B / H. JI. I'munka; [Tox pen. B. A. Pabunosuya, X. M. Pyounoii. - M., 2002. - 240 c.

4. Cysopos A. B. O0mias xumus : YueOnuk aiist By30B. - CI16., 1997. - 624c¢. : u.

5. AxmeroB H. C. O0Omias n HeopraHu4ecKkasi XUMHS ;| y9eOHHK JJIs1 XUMUKO- TEXHOJIOTHISCKHUX
cnenuansHocTe By3oB / H. C. Axmeros. - M., 2001. - 743 c. : un.

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. MeToAnyeckoe n nporpamMmmHoe obecneyeHue

8.1 MeToanyeckoe obecrneyeHme
1. Ammapues A. M. Xumus : [yue6rHoe mocobue] / A. . Anapues, P. E. Cunuypuna ; Hoeocu0. roc.
TexH. yH-T. - HoBocubupck, 2017. - 79, [1] c. : un., Tabn.. - Pexxum goctyna;
http://elibrary.nstu.ru/source?bib_1d=vtls000234201
2. AmmapueB A. M. Xumus [DneKTpOHHBIN pecypc] | 3JeKTPOHHBIN yueOHO-MeTOANYEeCKH I
komrieke / A. M. Anapues, A. A. Kaszakosa ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, [2015]. -
Pexxum nocrtyna: http://elibrary.nstu.ru/source?bib_1d=vtls000222096. - 3aru. ¢ 3xpaHna.
3. O0mas 1 HeopraHu4eckass XUMHs .| COOPHUK WHAUBUAYTBHBIX 3a/1aHUH K Ja00paTOPHBIM U
MPAKTUYECKUM 3aHATHSAM s | Kypca TexHudeckux crienuanbHocTedt / HoBocuO. roc. TeXH. YH-T |
[coct. JI. K. Adonuna, A. 1. Anapues, E. M. Typno]. - HoBocubupck, 2007. - 67, [1] c. : Tabum.. -
Pexxum nocrymna: http://www library. nstu.ru/fulltext/metodics/2007/3364 rar
4. Anapue A. . O6mias xumus. COOpHHK 3aaHuii ¢ MpUMepaMH pelleHui | yueOHoe mocodue /
A. U. Anapues, JI. 1. A¢onuna ; HoBocu®. roc. Texs. yH-T. - HoBocubupck, 2013. - 118 ¢. : Tabm..
- Pexxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000181263
5. Xumusa. CoopHuK 1a00paTOPHBEIX paboT | METOAUYECKOE ITOCOOHE MO TEXHUYECKUM
HAIPABJIEHUSIM U CIIEUATBHOCTSIM Beex (hopm oOyuenust / HoBocuO. roc. TexH. yH-T ; [cocT.: A. H.
Amnapses, P. E. Cunuypuna]. - HoBocubupck, 2014. - 78 c. : un., Tabn.. - Pexxum nocryna:
http://elibrary nstu.ru/source?bib_i1d=vtls000209514
6. AnapueB A. 1. Xumus [ DneKTpOHHBIN pecypc| : 3JIeKTPOHHBIN yueOHO-MeTOANIEeCKUI
xkomruiekc / A. M. Amapues, A. B. Jlorunos, P. E. Cunuypuna ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pexxum poctyna: http://elibrary. nstu.ru/source?bib_1d=vtls000214943. -
3arn. ¢ sKpaHa.

8.2 CneunannanpoBaHHOe NporpammHoe obecneyeHme
1 Windows
2 Office
3 Office

9. MaTepuasibHO-TEXHUYECKOE obecneyeHne

CneymanbHoe o6opyfoBaHme

No HanmeHoBaHue Ha3HauyeHne

1 |pH-meTp pH-150M [NprMeHseTca Npw BbIMONHEHUN
nabopaTopHO paboThl 3

2 |Becbl nabopat MpumeHseTCA NPY BbIMOSHEHN
nabopaTopHOM paboThbl 2
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1. O0oOmeHHasi CTPYKTYpa (POHIA OLEHOYHBIX CPEICTB Y4eOHOM THCIUNINHbBI
O06o06mieHHas cTpykTypa (HOH/Ia OIICHOYHBIX CPEJICTB IO TUCIUIUIMHE XUMUs puBeieHa B Tabmnwuiie.

Tabnuma

9Tansbl OEHKH KOMIETEHIIH I

IMoka3arenn
dopMupyemMble c(popMUpPOBAHHOCTH Tembr Meponpusitus MpomexyTounas
KOMIIETEeHIUH KOMIIeTeHI M1 (3HAHMS, TEKYIIEro KOHTPOJIs aTTecTanus
YMEHHS1, HABBIKH) (kypcoBoii mpoekr, (Ok3amen)
PI'P u ap.)
OIIK.1 ciocoGHOCTE 34. 3HaTh OCHOBHBIE NOHATHA |[IpenMer xumuu, 1enu U 3aAa4u U3y4eHus: AUCUUIIMHBI. OCHOBHBIE KOJUYECTBEHHBIE KP —3amanue 1 31,33
MpEICTaBIATh Y 3aKOHBI XUMHUH, 3aKOHbI XUMUU. [IOHATHE O XUMHUUECKOM 3KBUBAJIEHTE. DJIEKTPOHHOE CTPOCHUE aTOMA. T10-11
aZIEKBaTHYIO 3aKOHOMEpHOCTH npoTekanus |KBaHtoBo-mexanuueckas moaens atoma. [Tpunuun [Maynu u npaBuno Xyuna. CtpoeHue
COBPEMEHHOMY YPOBHIO |XMMHUYECKHX IPOLIECCOB; MHOTO3JIEKTPOHHBIX aTOMOB. [IpyHIIMI HauMeHbIIEH SHEPrUux, TpaBuiio KieukoBcKoro.
3HaHUHM Hay4YHYIO CBOWCTBa, HA3HAYEHUE U
KapTHHY MUpPa Ha OCHOBE | 00JIaCTH IPUMECHEHUS [lepnoauueckas cucrema J[.M1.MeHneneeBa 1 U3MEHEHHUE CBOICTB 3JIEMEHTOB U MX KP —3aganue 2, 3 32
3HAHUSI OCHOBHBIX OCHOBHBIX XUMHUYECKHUX coenuHeHuit. OKUCIUTENbHO-BOCccTaHOBUTENbHBIE peakuinu (OBP). Ctenens okucnenus. |Otuet no JIP1
[IOJIO’KEHUH, 3aKOHOB U |BEILECTB U UX COEJUHCHUN CocraBienue ypaBHeHuit OBP. T1-2
METOJIOB €CTECTBEHHBIX
HayK U MaTeMaTHKU Xumunueckas cBa3b. Kommiekcuble coequaenns. XuMmuueckas ¢Bsa13b. OcHoBuble TUNBI 1 |KP — 3amanue 12 312, 321
XapaKTEePUCTUKU KOBAJICHTHOH CBsi3u. MeTo/] BaJIeHTHBIX CBsi3eil. ['ubpuanzarms. T8-10
KommuiekcHbie coeTuHeHMS.
Xumudeckas TepMogrnHaMiKa. OCHOBHBIC TEPMOJMHAMUYECKUE QYHKIIUN COCTOSTHHS KP — 3ananue 4 34
CHUCTEMBI. DHTANBIHS, YJHTPONH U 3Heprust [ mM00ca U NX H3MEHEHUS IIPH XUMUYIECKAX T12-14
npoueccax. OcHOBBI TepMOXUMHUU. 3akoH ['ecca u ero cnencrsusa. Kpurepun
CaMONPOMU3BOJIBHOTO POTEKAHUSI XUMUUYECKUX PEAKIUiL.
Xumudeckasi kuHeTruka. CKOpOCTh TOMO- U T€TEPOTeHHBIX XUMUYECKUX PEaKIuil. 3aKoH
JNEHCTBYIOIINX MacC, KOHCTaHTa CKOPOCTH peakiiuu. DaKkTopbl, BIUSIONINE HA CKOPOCTh KP - 3aganue 5,6 35, 36, 37
xumuyeckor peakuud. [Tonarue sHeprum aktupaiuu. [loHsITHE O TOMOTEHHOM U T15-17
TeTepOTEHHOM KaTann3e. XMMHUUEeCKOe paBHOBECHE. Y CJIOBUS XUMUYIECKOTO PABHOBECHSI.
KoHcTanTa paBHOBECHS U €€ CBS3b C TEPMOJUHAMIYECKUMHU QyHKIusMU. [Ipuaiun Jle
[laTenbe.
OcHoBBI AnekTpoxumun. OnpeaencHre 1 KiacCu)UKAUS TCKTPOXUMAICCKIX
nporeccoB. [TorsTre 00 MEKTPOAHBIX MOTeHIIMANaX. CTaHIAPTHBIN BOIOPOIHBIH
3JIEKTPOJ Y BOAOPOJHAs 1IKajia MOTeHMaNoB. ['anpBannueckue anementsl, DJC u ee KP —3ananue 13,14 (315, 316, 317

n3Mepenue. TepMoanHaMuKa 3JIEKTPOIHBIX Mpo1eccoB. Y paBHeHne HepHera.
[ToTeHmmampl METAUTMYECKUX, Ta30BBIX U OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIX
ANEKTPOAOB. DIEKTPOXUMHUUECKAsl M KOHIICHTPALIMOHHAS TTOJISIPH3AIISL.
Onexrponms. [locaenoBaTenbHOCTD IIEKTPOAHBIX MpoIieccoB. 3akoHbI Papazes.

T18-19




3J'IeKTp0J'IPI3 C HEpACTBOPHUMBIMU U paCTBOPUMBIMH aHOJIaMU.

Koppo3sus u 3amura MeTamioB oT koppo3un. OcHOBHbIE BUIBI Koppo3un. Xumudeckass U |KP —3ananue 15 318
AJIEKTpOXUMHYECKast Kopposus. Kopposust nox aefictBueM Omyxaaronux TokoB. Meronst | T20
3aIUTHl OT KOPPO3UHU: JIETUPOBAHUE, HIEKTPOXUMHUUECKAs 3aIlNTa, 3aIIUTHBIC TTOKPBITHS;
HU3MEHEHHE CBOMCTB KOPPO3UOHHOH CpeJibl.
Komnuratusabie cBoiicTBa pacTBOpoB. OcMOC, KPHOCKOITHS, 30YIHOCKOISL. KP —3amanme 10 311,314
Komnonaneie cucteMsl. J{uciepcHOCTh U AUCTIEpCHBIE cucTeMbl. Kiaccuukaris KP —3ananue 11 313
KOJUTOMJHBIX CUCTEM. 30JIM 1 TelIi. MHUIIEIUTBl M UX CTPOCHUE. Y CTOHYMBOCTH
KOJJIOWAHBIX CUCTEM, ONITHYECKHE U AIEKTPUUECKUE CBOMCTBA. MeTO b MOTyueHHs U
pa3pymeHus KOJUIOUIHBIX CHCTEM.
OIIK.1 y4. yMeTb MPUMEHSITh 3aK0OH SKBUBAJICHTOB. KP — 3ananue 1,2 31,32

OCHOBHBIE OKHCIHUTENBEHO-BOCCTAHOBUTEIIBHBIC PEaKITIH. T10-11

SKCIEpUMEHTANbHbIE U

pacyeTHbIE METOIbI Xumudeckas cBsizb. OCHOBHBIE THITBI M XapaKTEPUCTUKH KOBAJIEHTHOM CBsI3u. MeTon KP — 3apanue 2,3 321,312

OTIpeIeNICHHSI
MaKpOCKOTHYECKUX
XapaKTEPUCTHUK CHCTEM H
METO/Ibl XUMHUIECKOTO U
(HDU3UKO-XUMUYECKOTO
aHaJKM3a Pa3IMYHbIX KIaCCOB
BEILIECTB

BaJICHTHBIX cBsi3eil. [ ubpummsaims. KomiiekcHble coequueHust. KauecTBeHHbIC peakIuu
Ha KaTHOHBb! xene3a, meau(ll).

PactBopsl. CriocoOb! BeIpa)keHHS KOHIICHTPAIlMK pacTBOPOB. OCHOBHBIE TIOJIOKCHUS
TEOPHH 3NEKTPOIUTHIECKOH quccoranuy. KoHcraHTa qucconuanim; 3aK0H pa30aBiIeH s
OcrBanpa. CryneHyarasi JUcConranys CadbIxX 3JIeKTPOIUTOB. KOHCTaHTBI KHCIIOTHOCTH
1 OCHOBHOCTH. ODJIEKTPOJIMTHUYECKAs IMCCONMAnys BOAbl. BogopoHbIi oka3aTenb
cpensl. MoHHBIE peaknnu B pacTBopax, ruaposu3 coiaeid. OOpa3oBaHHEe HEPACTBOPUMBIX
coenuHeHuil. [IpousBeneHue pacTBOPUMOCTH.

Xumuueckas TepMoanHaMuKka. OCHOBHbIE TEPMOJMHAMHYECKUE (DYHKIUH COCTOSIHUS
CUCTEMBI. DHTANBITHSL, SHTPOIUsI U dHeprusi [ mo0ca n uX M3MEHEHHs PU XUMUYECKUX
nporeccax. OcHOBBI TepMOXUMHUU. 3akoH ['ecca u ero ciencteus. OnpeneneHne
TerioBoro 3¢ dexra HelTpanuzauu. Kpurepun caMonpou3BOILHOTO MPOTEKAHHS
XAUMHYICCKHUX PEaKIIHH.

Xumudeckasi KHHeTHKA. CKOpPOCTh TOMO- M T€TEPOT€HHBIX XMMUYECKHX PEaKIUH. 3aKOH
JEHCTBYIOIIMX Macc, KOHCTaHTa CKOPOCTH peakuy. PakTopsl, BIUAIOIINE HA CKOPOCTh
XuMHu4ecKoil peakuy. [IoHATHE 3HEPIUU aKTUBALUH. XUMHUYECKOE PABHOBECHE. Y CIIOBUS
XMMHUECKOTO paBHOBecHsA. KOoHCTaHTa paBHOBECHS U €€ CBSI3b C TEPMOJMHAMUIECKUMHU
GbyHKIUAME.

OCHOBBI AMeKTpoxuMuH. OmpeesieHne 1 KIacCH(PHUKANINS IEKTPOXUMHUYECKIX
nporeccoB. [TorsaTue 06 mekTpoAHBIX MOoTeHIIHANaX. CTaHIapTHBIN BOZOPOIHBIH
JIEKTPOJ], ¥ BOZOPOJHAS IIKaJIa MOTeHIHanoB. ['ansBanuueckue snemeHTsl, D/1C u ee
n3Mepenue. YpasHenue Hepucra. IloTeHInansl MeTalIM4ecKux, ra30BbIX U
OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX JJIEKTPOIOB.

Ortuer o JIP1
T1,2

KP —3amanue 7,8,9
Ortuer o JIP2
T3-6

KP — 3amanue 4
T12-14

KP — 3aganue 5,6
T15-17

KP - 3amanue 13,14
T18-19

38, 39, 310, 319

34
35, 36, 37
315, 316, 317




3J'IeKTpOJ'IPI3. IlocnenoBaTenbHOCTH QJICKTPOAHBIX ITPOLECCOB. 3aKOHBI (Dapa,ueﬂ.
3HeKTp0J'IPI3 C HEpACTBOPHUMBIMU U paCTBOPUMBIMH aHOJIaMU.

Koppo3sus u 3amura MetamioB oT koppo3un. OcHOBHbIE BUIBI Koppo3un. Xumudeckass U |KP —3ananue 15 318
AJIEKTpOXUMHUUECKast Kopposus. Kopposust nox aefictBueM Omyxaaronux TokoB. Meroast | T20

3aIUTHl OT KOPPO3UU: JIETHPOBAHUE, HIEKTPOXUMHUUECKAs 3aIIUTA, 3aIlIUTHbIE TIOKPHITHS;

HM3MEHEHHE CBOMCTB KOPPO3UOHHOM cpenbl. Koppo3us MeTanioB U 3amuTa METAJUIOB OT

Koppo3un. Kopposust METaJioB 1 crioco0Bb! 3alIUTHl METAJUIOB OT KOPPO3HH.

Komnuratusabie cBoiicTBa pacTBOpoB. OcMOC, KPHOCKOITHS, 30YIHOCKOIHSL. KP —3amanme 10 311,314
Komnouaneie cucteMsl. JIMCIEpCHOCTh U AUCHIEpCHBIC cucTeMbl. Kinaccudukarus KP —3ananue 11 313
KOJJIOWAHBIX CUCTeM. 30JI1 U refid. MULIeITUTB U UX CTpOeHHE. Y CTOWYMBOCTD

KOJJIOWAHBIX CUCTEM, ONITHYECKUE U JIEKTPUIECKHE CBOUCTBA.

OIIK.1 y8. yMeTh yCTaHaBIMBATh 3aK0OH SKBUBAJICHTOB. KP — 3aganue 1,2 31
B3aUMOCBSI3b Ortuer o JIP1
(yHIaMEHTAIbHBIX 3aKOHOB T11, T2
XUMUH ¢ PU3UKO- Ilepuonuueckas cucrema JI.11.MenneneeBa 1 n3MEHEHNUE CBOMCTB IEMEHTOB U UX KP —3ananue 2, 3 32
XUMUYECKUMHU SBJICHUSAMU 1115 [ coennueHuil. OKUCIUTENbHO-BoccTaHoBUTeNbHbIE peakiiuu (OBP). Ctenens okucnenus. |Otuet mo JIP1
OOBSICHEHUS U CocraBnenue ypaBHeHuit OBP. T1-2
MPOTHO3NUPOBAHUS
HaIpaBJIEHUS] XUMUYECKUX Xumnueckas cBs3b. OCHOBHBIE TUIIBI U XapaKTEPUCTUKHU KOBAJIEHTHOM CBsI3U. MeTo, KP —3aganue 2,3 312,321
MpeBpaLIeHUH BaJIEHTHBIX CBs3eil. KoMIuiekcHbIe coe JUHEHUS. Ortuer o JIP1

T1,2
Jucconmanus cnadbiX ¥ CUIIBHBIX 3JIEKTPOIUTOB. [ naponus coneit. Onpenenenne pH KP —3aganue 7,8,9 |39, 310
BO/JIHBIX PACTBOPOB. Ortuer o JIP2
T3-6
Xumudeckasi kuHeTuka. CKOpoCTh TOMO- U T€TePOreHHBIX XUMUYeCcKUX peakiuil. 3akoH  |KP — 3aganue 5,6 35, 36, 37
JENCTBYIONINX Macc, KOHCTaHTa CKOPOCTH peakiuu. DakTopsl, BIUAOMUE Ha ckopocts | T15-17
xumuueckoi peakuui. Ilonarue sneprun aktuBauuu. Ilonstue o katanuse. XuMudeckoe
paBHOBecHe. Y CIIOBHSI XUMHYECKOT0 paBHOBecus. KoHCTaHTa paBHOBECHS U €€ CBSI3b C
TepMoguHaMuYecKuMu QyHKImsmu. [Ipuniun Jle [atense.
OcHoBBI 35ekTpoxuMun. OrpeiesieHne 1 KiIacCU(PUKALHS HIEKTPOXMMUIECKIX KP —3ananue 13,14 |315, 316, 317
npoueccoB. [ToHsTHe 00 31eKTpoAHBIX oTeHIManax. CTaHAapTHHII BOJOPOAHBII T18-19
9NIEKTPOA U BOJOPOJHA IIKajla MOTeHINaNnoB. ['ansBanndeckue 3neMentsl, IJ1C u ee
n3Mepenue. TepMoIuHAMUKa 3IIEKTPOIHBIX MporieccoB. Y paBHeHne HepHeTa.
[ToTeHmmamsl METATMYECKUX, Ta30BBIX M OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
AIEKTPOIOB.
Koppo3us MeTamioB 1 cioco0B!I 3aIUTH METAINIOB OT KOPPO3HH. KP —3aganne 15 318

T20




Kpatkue o003HaueHus:

JIP — nabopatopnas pabora, KP — konTponsHas padora, T — Tema (3amanus Ui 3amT 1adopatopHbIX padot u3 Ilpunoxkenus 2), 3 — TUIOBOE 3aJaHKe
HK3aMEHAllMOHHOT'O TECTa.

. MeToauka olleHKH 3TaloB (l)OpMHpOBaHI/IH KOMIIETEHIIMH B PaMKax IUCHUIIJIMHBI.

[IpomexyTouHas aTTecTanus MO AUCHUILIMHE MPOBOIUTCS B 3 ceMecTpe - B ¢hopMe 3ayeTa, KOTOPbI HalpaBjieH Ha OLICHKY c(hOPMHUPOBAHHOCTH KOMIETCHIIUN
OIIK.1.

DK3aMeH MPOBOJUTCS B MMCbMEHHOM (opMe, 10 TecTaM B dJIeKTpoHHOM (hopme Ha miatdopme I1O http://dispace.edu.nstu.ru/ditest.

Kpowme Toro, chopMupoBaHHOCTh KOMIIETEHITUH ITPOBEPSETCS MPH MPOBEICHUH MEPOTIPUATHI TEKYIIETO0 KOHTPOJIS, YKa3aHHBIX B Tabiwuie pasaena 1.

B 3 cemectpe 00si3aTeabHBIM ATAIOM TEKYILEH aTTeCcTalluu SBIsETCS KOHTpoIbHAas paboTa. TpeOoBaHUs K BHIMOIHEHHIO KOHTPOJIBHOM pabOThI, COCTaB U MpaBHIia
OILICHKU C(POPMYIHUPOBAHBI B TACIIOPTE KOHTPOJIBLHON PabOTHI.

O61une IIpaBuJjia BBICTABJICHUS OLCHKU 110 JUCHHUIIIMHE OIMPCACIIAOTCS 6aHHLHO-pCﬁTHHFOBOﬁ CHCTGMOﬁ, HpHBeﬂeHHOﬁ B pa60qel71 IIporpaMme nUCHUITIIMHBI.

Ha ocHoBaHMM IIpUBENEHHBIX Jlajee KPUTEPUEB MOXKHO C/enaTh o01uil BbIBOA 0 chopMupoBanHocTH komnereHuuu OIIK.1, 3a koTopble OTBeUaeT MMCLUILIMHA,
Ha pa3HbIX YPOBHAX.

OO0mas xapakTepuCcTHKA YPOBHEH 0CBOeHHs] KOMIIeTEHIIHIA.

Hwuxe nmoporoBoro. YpoBeHb BBINOMHEHHUs] padOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TPeOOBaHMM, TEOPETHUECKOE COJIEp)KAaHHE Kypca OCBOEHO YaCTHYHO,
npo0esibl MOTYT HOCUTh CYILIECTBEHHBIH XapakTep, HE0OXOIUMbIE MPAKTUUYECKHE HAaBBIKM pabOThl C OCBOEHHBIM MaTepHaioM c(OpPMHUPOBAHBI HE JOCTATOYHO,
OOJIBIIMHCTBO MPETyCMOTPEHHBIX POrpaMMoii 00yueHHsl yueOHBIX 3aaHUN HE BBITIOJIHEHBI WM BBIOJIHEHBI C CYILIECTBEHHBIMU OIIMOKAMHU.

IToporosblii. YpoBeHb BBINOIHEHHS pa0OT OTBEYAET OOIBIIMHCTBY OCHOBHBIX TPEOOBaHUI, TEOPETUUECKOE COAECPIKAHNE Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbI HE
HOCSIT CYIIECTBEHHOI'O XapakTepa, HEOOXOJMMble NPAKTUYECKUE HAaBBIKM PAaOOTHI C OCBOCHHBIM MAaTE€pHalioOM B OCHOBHOM C(OPMHpPOBAHBI, OOJBIIMHCTBO
IPEYCMOTPEHHBIX MporpaMMoi 00ydeHHs yueOHbIX 3aaHui BHIIIOJHEHO, HEKOTOPbIE BUbI 331aHUH BBIIIOJIHEHBI C OLIMOKaMHU.

Ba3oBblii. YpoBeHb BBINIOTHEHHS PabOT OTBEYAaeT BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETUUYECKOE COJEPIKaHHUE Kypca OCBOEHO MOIHOCTHIO, 0€3 MpoOemnoB,
HEKOTOpbIe MPAKTUYECKHE HABBIKA PAaOOTHI C OCBOSHHBIM MaTepuanioM c(HOpMHUPOBaHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MporpamMMol oOydeHus ydeOHbIe
3aJlaHUs BBIMTOJIHEHBI, KAY€CTBO BBITIOJHEHUS! HU OJJTHOTO U3 HUX HE OLIEHEHO MUHUMAJIBHBIM YHCIIOM 0allJIOB, HEKOTOPBIE U3 BHITIOJTHEHHBIX 33JJaHU M, BO3MOXKHO,
COJIEp>KaT OUTHOKH.

IIponBuHYTBIN. YPOBEHB BBIIOJIHEHUS pa0OT OTBEYAET BCEM TPEOOBAHUAM, TEOPETUUECKOE COJIEPKAHNE Kypca OCBOCHO MOJHOCTBIO, O€3 MPoOeIoB, HEOOXOIUMbIE
MIPAKTUYECKHE HABBIKM PAOOTHI C OCBOCHHBIM MaTepHuajoM c(HOpMHUpPOBaHBI, BCE MPEIYCMOTPEHHbIE MporpamMMoil oOyueHHs ydeOHbIE 3aJaHMs BBITOJIHEHBHI,
Ka4eCTBO UX BBIIIOJHEHHUS OLIEHEHO YMCIIOM 0aJlIOB, OJM3KUM K MAKCUMAaIbHOMY.
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DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»
Kadenpa xuMuu 1 XMMUYECKON TEXHOJIOTUH

ITacnopr 3a4era
10 JUCIUIUTMHE «XUMHUS», 5 CEMECTP

1. Meroanka oLeHKH

3adeT MpOBOIUTCS B MHCBMEHHOW (opMe, IO TecTaM B 3JIEKTPOHHOU (opme Ha mardopme
http://dispace.edu.nstu.ru/ditest. TecToBble 3amaHMs BKIIOYAIOT CIICAYIOIIHAE THIIBI BOIPOCOB:
OJVHOYHEIN, MHOXXCCTBCHHBIM, COOTBETCTBHEC, YHMCIIOBOH. TecT BKIIOWaeT B ceOsA 3adaHus II0
JIJTAKTHYSCKUM €IMHHIIAM: 00ILasi 1 HeOpraHudeckasi XuMus, GU3rdecKas i KojutonaHas xumus. Ha
BBINOJIHEHUE TECTOBBIX 3afaHui oTBoaUTCA 90 MuHyT. OTBETHI HA 3a7aHus, TPEOYIOIIHE PACUETOB,
MOJTBEPIKIAIOTCS B MMCBbMEHHOM 3a4eTHOM padoTe. Kakmoe 3a1aHre B 3aBUCMMOCTH THIIA BOIIPOCA
YPOBHS CJIO)KHOCTH OLIeHHBaeTcst oT 1 110 3 Gasuios.

IIpumep Tecra niis 3a4era

3amanue 1. [Ipu cropanum 20 r AByXBalIeHTHOrO MeTajuia obpazoBanoch 33,32 r okcuia
JaHHOTO MeTayuia. MoJsipHas Macca MeTajlia paBHa r/Moub. (2 6anna)

3aganue 2. Cymma kosddunuentoB B ypaBuenun peakiun H,S + HCIO; = H,SO,4 + HCI
paBHa . (3 6ania)

3ananue 3. 3Ha4eHUsT OPOUTAIBHOTO KBAaHTOBOTO YHCJA JUIS BAaJCHTHBIX 3JCKTPOHOB aToMa
CKaHIWsI paBHBI U . (2 bawia)

3ananue 4. YpaBHEHHME XMMHUYECKOM pEaKIMH, CTaHJAPTHOE H3MEHEHHWE DSHTAJbIIMU B
KOTOPOM COOTBETCTBYET CTaHIAPTHOM SHTAIBIIUU 00pa30BaHUs TBEPAOro KapOoHaTa Oapus npu
temneparype 298K umeer Bun . (1 6ann)

3ananue 5. Ecnmu teMmeparTypHbIil KO3(QQUIMEHT CKOPOCTH pEaKIUH paBeH 3, U Mpu
temneparype 25 °C peakuus 3akaHuuBaeTcs 3a 36 MMHYT, TO Toraa npu temmeparype 45 °C
BpeMsI 3aBEpIICHUs OyeT paBHO _ MHHYTaM. (2 bania)

3ananue 6. [Ipu yBenuuenuu nasneHus B 4 paza ckopocTs npsmoil peakuuu C(t) + 2 Cla(r) =
CCly(r) (yBenmM4UTCS/yMEHBIIUTCS) B pas. (1 6ann)

3ananue 7. PaBHoBecue anpoTepMuyeckoit peakuuu 3 S(t) + 2 HoO(r) = 2 HoS(r) + SO2(T)
CMECTUTCS B CTOPOHY MPOAYKTOB pPEaKIUU MPHU (TOBBILIIEHUW/TIOHNKEHUH )
temneparypsl. (1 6ania)

3ananue 8. Cmemanu 200 r pacTBOpa IIIIOKO3bI C MACCOBOM /10JI€l pacCTBOPEHHOTO BEILIECTBA
20% u 300 r pactBopa ¢ MmaccoBoil noneit 10%. MaccoBas A0Jisi BeHIECTBAa B MOJYYEHHOM
pactBope paBHa __ % . (2 6anna)

3ananue 9. PactBop cepnoit kuciotel umeer pH=1. Konuentpamus cepHoil kucnotsl B 1
JHUTpE pacTBopa paBHa . (2 banna)

3ananue 10. @enondranenH OyaeT UMETh MAIMHOBYIO OKPAacKy B pacTBOpPE MPH T'HMAPOIIU3E
coneit: Na;COs, Pb(NO3), KNO3, KNO;. (3 bania)

3ananue 11. OcMoTHUECKOE aBlIEHUE pacTBopa, coiepxaiiero 23 r staHona B 500 r Boasl
npu 20 °C, paBHO k[la. (2 6anna)

3aganne 12.  KoopamHamMoHHOE 4YHMCIO M 3apsa] HOHA-KOMILIEKCooOpa3oBarens B
coequnennu Ba[Cu(CN),Cl;] pasust  u . (1 6aun)

3ananue 13. Jlns 3074, nonydennoro no peakiuu FeCly + NapS(u30bitok) = FeS + 2 NaCl,
HAWJIy4IllUM KOaryJupylolmuM JeiictBueM OyayT oOnanaTh (KaTHOHBI/aHHOHBI)
SIIEKTPONHTA. (2 bania)

3ananue 14. PactBop, conepxkamuii 6,4 r Heanektponuta B 100 r 6eH301a, KpUCTALIH3YETCS
npu temmeparype Ha 2,55 °C Huke, 4yeM 4YUCTBIA OeH30J. MoJspHash Macca HEdIEKTPOJIUTA
paBHa __1/Moib. Kin(CeHs) = 5,1 rpan-xr/mons). (2 6anna)
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3aganue 15. Ilpu paboTe raqbBaHHYECKOTO 3JEMEHTA, COCTOSILIET0 M3 aTIOMHHHEBOIO M
KOOaJIbTOBOTO 3JEKTPOJIOB, MOTPYXEHHBIX B 0,5M pacTBOpBI MX XJOPHIOB, Ha aHoAe Oyxaer
pOTEKaTh MPOIIECC, YPaBHEHHE KOTOPOro UMeeT BUA . (2 bania)

3amanue 16. IIpu snexrponuse BogHoro pactBopa ZnCl, ¢ IMHKOBBIM aHOAOM Ha aHOJE
Oynet npotekats nporecc . (1 6ann)

3amanme 17. 1,55 r onoBa ObUIO MOJYYEHO MPHU DJISKTPOIM3E BOJHOTO PAcTBOpa XJIOpHUIA
osoBa(ll) ¢ yronbubiMu 3nexTpogamu B TeueHue 0,5 u. Cuna Toka, IPOIMYIIEHHOTO IIPU 3TOM
4epes pactBop, paBHa A, F =96500 K, Mr(Sn) = 118,7 r/moib. (3 6aia)

3ananue 18. Jlis 3a1uThl XKeEJNEe3HbIX U3AEIUNA OT KOPPO3UH B KAUECTBE AHOAHOIO ITOKPBITUS
MO3KHO MCIIOJIb30BaTh . (2 6anna)

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

Baganne 20. Monekynaa PCl;, B xoTopoii atom ¢ochopa HaxoauTcs B sp3 TUOPUTHOM
COCTOSIHMH, IMEET dbopmy. (1 6ann)

3anmanue 21. O6pa30oBaHUIO XUMUYECKOU CBSI3U CIIOCOOCTBYET . (1 6ann)

3ananue 22. [Ipu B3anMozeiicTBiH HOHOB Fe®* ¢ pacTBOpOM, comepiKalero pojaHu - HOHBI,
HaOroaeTcst 00pa3oBaHKe OKpariuBanusi. (2 6auia)

YTBepxkaato: 3aB. kapenpoir XXT YBapos H.D.

(moamnucek)
(mata)

2. Kputepuu oleHKH

* OrtBer Ha TeCT JUIS 3aUeTa CUUTACTCS HEeYA0BJEeTBOPUTEIbHBIM, €CITH CTYIEHT He 000CHOBAaHO
NPUMEHSIET OCHOBHBIC IOHSTHS W 3aKOHBI XMMHH, HE COOTHOCHT TEOPETHYECKHE 3HAHHS C
3aMUCSIMHU Ha SI3bIKE XUMHYECKUX (OPMYJ M CHMBOJIOB, B TIMCBMEHHOW pabOTE OTCYTCTBYIOT
OTBETHI Ha BOTPOCHI WJIM COJIEPKATCS MIPUHIMITHAIBLHBIE OIINOKH, HEe c(hOpMHUpOBaHa CHCTEMA
XMUMUYECKUX MOHATUH, naeT MeHee 50% mpaBuiibHBIX 0TBETOB. OrieHKa coctaniseT MeHee 10
bannos.

* OtBer Ha TecT Ui 3a4eTa 3aCUUTHIBACTCS Ha MOPOroBOM YPOBHE, €CIIU CTYJIEHT HE BO BCEX
clTydastx 000OCHOBAaHO TIPUMEHSIET OCHOBHBIC TIOHSTHSI M 3aKOHBI XHMMHUH, B YaCTH BOIIPOCOB HE
COOTHOCHUT TEOPETUYECKUE 3HAHMS C 3aMUCSIMU Ha SI3bIKE€ XMMUYECKUX (OpMYIT M CUMBOJIOB, B
NUCEMEHHOW paboTe OTBETHl HA BONPOCHI COJEp)KaTcs OMMOKA B MaTeMaTHYECKUX
BBIYMCIICHUSX, aeT He MeHee 50% npaBuibHbIX 0TBeTOB. Ouenka coctasnser 10-14 6annos.

* OrtBeT Ha TecT JyIi 3aueTa OWJIET 3aCUMTHIBAeTCS Ha 0a30BOM YpOBHE, €CIIM CTYJIEHT IpH
OTBETE€ Ha BOIPOCHI YETKO (OPMYIMPYET OCHOBHBIE MOHATUS M 3aKOHBI XMMMHU, B YaCTH
BOIIPOCOB KOPPEKTHO COOTHOCHT TEOPETUYECKHE 3HAHHS C 3alHCSIMHU Ha S3bIKE XUMHUYECKHX
dopMynT M CHUMBOJIOB, B IHCbMEHHOM pabOTe HECKOJIBKO OTBETOB HA BOINPOCHI COAEPIKAT
HETOYHOCTH WJIM HE3HAUMTEIbHbIC OIMMOKM, CBSA3aHHBIE C BBIJACICHWEM IPHU3HAKOB
KJIacCH(PUKAIIUK UM TIPU COCTABICHUH YPAaBHEHUH peakiMid, B MATEeMaTHUECKUX BBIYHUCICHUIX
MOTYT TIPHCYTCTBOBaTh HE3HAYHUTENbHBIC IIOTPEIIHOCTH, gaer Oonee 75% TpaBHIIBHBIX
otBeToB. Ouenka cocrasinsier 15-17 6annos.

* Ortser Ha Ouyer (TecT) A 3aueTa OWJIET 3aCUUTHIBAETCS HAa NMPOABUHYTOM YpPOBHE, €CIU
CTYACHT NPH OTBETE Ha BOIPOCHI YETKO (OPMYIHPYET OCHOBHBIE TIOHATHS U 3aKOHbI XMMUH,
KOPPEKTHO COOTHOCHT TEOPETUYECKHE 3HAHUS C 3AIHUCSAMH Ha S3BIKE XUMHUYECKUX (POpPMYT U
CHMBOJIOB, B TIIHCbMEHHOW paboTe OTBETHl HA BONPOCHI HE COJEpXkAaT OIIMOOK, B
MaTeMaTUYeCKUX BBIUYMCICHHUAX OTCYTCTBYIOT IMOTPEIIHOCTH, naeT Ooinee 90% mpaBHIIbHBIX
otBeToB. OneHka cocrasiser 6osnee 18 dannos.

3ader cuMTaeTCs CAAHHBIM, €CIIH CyMMa OalIOB IO BCEM 3aJIaHMSIM OMJICTa OCTAaBIISICT HE MEHEe
10 6awioB u3 20 BO3MOXKHBIX.



3. IlIkana oneHKH

PeiiTuHr cTynenTa nmo guctuiuinHe "Xumus'" onpenensercs Kak cyMMma 0amioB 3a paboTy B
TEeYEeHHE ceMecTpa (TeKyllas aTTecTalus) U 0aJljioB, MOJIYYEHHBIX B Pe3yJbTaTe MPOMEKYTOUHON
arrectauuu (3ader). CooTHouieHue OaioB 3a pa3iWyHbIE BUABl YYEOHOH MAESITENBbHOCTU
crynenra coctasisier 80:20, cymmapuo 100 6amios.

B ciydae ecinm cTyneHT HaOHMpaer MOrpaHHUYHOE 4YHCiIo OauioB (CyMMapHO 1O pe3ylibTaTaM
TEKYIIEH W TPOMEKYTOUHOM aTTECTalluii), MPeroiaBaTelb MPOBOIHT JOMOJHUTEIBLHYIO Oecemy 1o
Borpocam (1. 4) v 10 ee pe3yJibTaTaM BBICTABIISIET COOTBETCTBYIOIIME OATBI U UTOTOBYIO OIICHKY.

B o01weii onieHKe o AMCHUIIIIMHE OaJLIbI 32 3aU€T YUYUTHIBAIOTCS B COOTBETCTBUU C IIPABUIIAMU
OaJIbHO-PEUTUHTOBOM CHCTEMBI, IPUBEACHHBIMU B paboyeil mporpaMme JUCIUILINHBL.

4. Bomnpocsl K 3a4eTy 0 TUCIHIJIMHE « XHMHSD)

1. TlonsiTHE «XMMHUYECKHI SKBUBAJICHT», 3aKOH YKBUBAJICHTOB U €T0 CJIC/ICTBUSL.

2. Crpoenue aroma. XapaKTepUCTHKAa COCTOSHUS AJIEKTPOHA B aTOME CUCTEMON KBaHTOBBIX
yucen. [lpunnun Ilaynu w npaBuno XyHna, NPUHLUAN HAaUMEHbLIEH SHEPrUH, IIPABUIIO
KiteukoBckoro.

3. Ilepuogmdveckuii 3akoH M IepuoaWdeckas cucrema odiemeHToB J[.M.Menneneena,
AIIEKTPOHHBIE (OPMYIIBI aTOMOB M HMOHOB. [lepronnyeckoe M3MEHEHHWE CBOWCTB AIIEMEHTOB
(MpOCTBIX BELIECTB) W MUX COEAMHEHUH. OHEPruy MOHU3ALUH, CPOJCTBO K DJIEKTPOHY,
3JIEKTPOOTPULATENIBHOCT;, 3aKOHOMEPHOCTHM HW3MEHEHUs OSTUX BEIWYMH 10 TIpynmnam u
IIEPHOJIaM.

4. Xumudeckas CBs3b. THUIBI XMMHUYECKON CBA3M: KOBAJICHTHAas U MOHHAs; WX CBOMCTBA.
OOMCHHBIH M JTOHOPHO-aKIICTITOPHBIM MEXaHU3Mbl 00pa3oBaHUs CBs3W. KBaHTOBOXMMHYECKHE
METO/Ibl OMMCAHUSI XUMHUYECKOM CBSA3H M0 METOJY BaJICHTHBIX CBsizeil. Curma(c)- u nu(m)-cBsi3u.
[IpencraBienust 0 TUOPUIM3ALMKA ATOMHBIX OpOUTANel MPU OMHUCAHUU XUMUYECKOW CBSI3U B
MoJiekynax. OCHOBHbIE XapaKTEpPUCTUKH KOBAJEHTHOM CBS3M: SHEprusi (PHTAJbIMS) CBSI3H,
JUIMHA, KPAaTHOCTb, BAaJEHTHBIM yroyl, MOJSPHOCTh CBA3U. JIMMONBHBIA MOMEHT CBSI3M U
JUTIONbHBIA MOMEHT MOJIEKYJIBI.

5. KomruiekcHble COEIMHEHHUS: HOH-KOMILJIEKCOOOpa30BaTeib, JUTaHIbl, BHYTPEHHSS U
BHEIIHAS cdepbl, KOOpAWHAIIMOHHOE YHCI0. MOHO-, OW- W TONHUIEHTATHBIE JIUTaHBI.
Homenkmarypa komIuieKCHbIX coeauHeHuid. Krnaccupukanus  KOMIUIEKCHBIX COEIUHEHUM.
Huccoumanus KOMIUIEKCHBIX coequHeHud. KoHCTaHTa yCTOWYHMBOCTH KOMIUJIEKCHOTO HMOHA.
IIpupona XUMHYECKON CBSI3M B KOMIUIEKCHBIX COCAMHEHUSAX. [IpUMEHEHME KOMILIEKCHBIX
COCTUHEHUH.

6. DJeMeHThl XMMHUYECKON TepMOIWHAMUKHU. BHYTpEHHSAS SHEprus U SHTAIBIUS CHCTEM.
[TepBolii 3akoH TepMoauHaMuKH. TeruoBoi 3¢ddekt xumudeckoit peakuuu. TepMmoxumuueckue
YpaBHEHHUS TMPOIECCOB. DHTANBIIUU O0pa30BaHUsI XUMUYECKHX coeAuHeHui. 3akoH ['ecca u
cnenctBuss U3 Hero. [loHsTHe 00 SHTPONUM M €€ M3MEHEHUH B XMMHUYECKUX MPEBPAIICHHSIX.
Oneprusi [m60ca u ee M3MEHEHHE B XMMHUYECKHMX Tpoiieccax. Kpurepuii camonpon3BOILHOTO
MPOTEKAHUS XUMUYECKUX PEAKIIUi B N300apHO-U30TEPMHUUECKUX YCIOBHSIX.

7. Xummndeckas KMHETHKa. | OMOTeHHBIE M TreTeporeHHbie peakiui. CKopocTh TOMOTEHHBIX
XUMUYECKHUX peakuuid. DakTopsl, BIMSAIOIME HA CKOPOCTh XUMHYECKOW peaklMy. 3aBUCHUMOCTh
CKOPOCTH XMUMHYECKON PEaKUMU OT KOHILIEHTPAUUW PEarupyrolux BELIECTB, 3aKOH JIEWCTBUS
Mmacc. Koncranra ckopoctu. Kunernueckoe ypaBuenue. [lopsaok u MOJIEKYISPHOCTh PEAKIUU.
3aBUCHUMOCTh CKOPOCTH peakiuu oT Temneparypbl. llpaBuno Bant-I'opda. VYpaBHenue
Appennyca. [lonsTue sHEeprun aKTUBALIUH.

Xumunueckoe paBHoBecre. OOpaTuMble U HeoOpaTHMble peakiinyd. KoHCTaHTa XUMHYECKOTro
pPaBHOBECHsI, €€ CBS3b C TEPMOJMHAMHUYECKMMM XapaKTepUCTHKaMu cucteMbl. CMelnieHue
paBHoBecuss W npuHuun Jle Illarense-bpayna. Xumuueckoe paBHOBECHME B TI'€TEPOr€HHBIX
cucreMax. [loHsATHE O TrOMOreHHOM M TeTeporeHHoM Karanuse. [loHsTne O MexaHusMme
TOMOTEHHOTO KaTajiu3a. ABTOKaTalIn3.

8. PactBoprl. Ompenenenue u KiaaccuuUKaIus pacTBOpoB. PacTBopeHme Kak (HU3HKO-
XUMu4Yeckuii mporecc. PactBopumocTb. CrocoObl BbIpaKCHHS KOHIICHTPAIIMH PAcTBOPOB.



ONeKTpoaUuTHYECKas AMCCOLMalus B BOAHBIX pacTBopax. CuibHbIE (HEacCOLMMPOBAHHbBIE) U
cima0pie (aCCOLMUPOBAHHBIE) ANEKTPONUTHl. KOHCTaHTa M CTENEeHb OUCCOLMALUU CJIadoTro
anexkTponuta. OcoOeHHOCTH BOABI Kak pacTBoputeis. Bomopoansiii mokazatens cpeast (pH).
MeTtonbl onpenenenns Beauuunsl pH.

I'maponus coneld. YpaBHeHHs peakuuii rujaposnn3a. CreneHb THAPOIU3a, KOHCTaHTa
ruaponuza. HeoGpatumelil ruaponus.

HonHble peakuuu B pacTBopax. PaBHOBeCcHE MaopacTBOPUMBIN 3JIEKTPOIUT — HACHIICHHBIN
pactBop. [Ipon3Benenne pacTBOPUMOCTH. Y CJIOBUS BBINIAJCHUS U PACTBOPEHHUS OCAJKa.

9.Komnouanele M JHUCIEPCHBIE CUCTeMBI. JIMCIIEPCHOCTH M JUCIIEPCHBIE CHUCTEMBI.
Knaccugukanus nucnepcHbIX cucteM. Munenisl, ux oopazoBanue U crpoeHue. OnrTudyeckue u
JJIEKTPUYECKHE CBOMCTBA KOJUIOMJHBIX CHUCTEM. MeToapl TOJNy4YeHHS U pa3pyLIeHUs
KOJUIOMJIHBIX cucTeM. [loHsTHE KOarysiuu.

10.  DrnexTpoxuMHUYECKHE MIPOLIECCHI. Omnpenenenue u KJ1accupuKanus
INEKTPOXUMHUUYECKUX MpoIieccoB. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuuu. OKUCIUTETBHO-
BOCCTAaHOBUTEIHHBIN MOTEHIUA. Hamnpasnenue MPOTEKAHUS OKUCITUTEIBHO-

BOCCTAHOBUTEJBHBIX pPEaKLM. DJIEKTPOIHbIN NOTEHUHAT. BOOOpOAHBINA 3IEKTPOJI CpPAaBHEHMS.
VYpasnenue HepHcra. PaBHOBecHE Ha rpaHulle METAIUI—PACTBOP. XMMHUYECKUE UCTOYHUKHU TOKA.
["anibBaHM4eCKHE DIIEMEHTEL. AKKYMYJIATOPBI. DNeKTpoan3 Kak OKHUCIIUTEIBLHO-
BOCCTAHOBUTEJIBHBIN MPOLECC. DIEKTPOJIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMHM AHOJAMHU.
XuMH4ecKast M 3JIEKTPOXUMHUIECKast KOppo3usi MeTauioB. CriocoObl 3alIUTH OT KOPPO3UH.



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBI TEXHUYECKHI YHUBEPCUTET
Kadenpa xumuu 1 XuMu4eckoi TEXHOJIOTHH

IMacnopT KOHTPOJILHOI padoTHI

M0 TUCIUTUINHE «XUMUS», 3 CEMECTP

1. MeToauka OLEHKH

KonTponbHas paboTa BKIIOYAET 3aJaHUs IO TEMaM:
XUMHUYECKUN HKBUBAJICHT. 3aKOH SKBUBAJICHTOB.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
CrpoeHnue BelecTna.
XuMHuueckasi TEpMOJIMHAMHUKA.
KuHeTnka XMMHUYECKHX MPOIIECCOB U XUMUYECKOE PAaBHOBECHE.
PactBOpBI 351€KTPOIHUTOB.
OO61ue cBOiCTBa pacTBOPOB.
Komnnouiaeie pacTBOpHI.
. KommnekcHele coequHeHus.

10. DneKTPOXUMHUYECKHE TPOIIECCHI.

Kontponbhuast pabora Biiaroyaer 15 3amanuii. BeImonHseTcss MUCBMEHHO MO BapUaHTaM,
HOMEp BapuaHTa YCTaHABIMBAETCA MO ABYM HOCIHeAHUM Iudpam mudpa 3a4eTHOW KHUKKU
cryaenta. KontponpHas padoTa opopmisieTcs B OTASIBHON TETPAIU C YKa3aHUEM TEMbI, HOMepa
BapHaHTa U yCJIOBUS 3aJaHUM (€CIIM CTYJIEHT BBINOJIHWII 3aJJaHUsI HE CBOEr0 BapHaHTa, paboTa He
penensupyetcs). [lepas crpanuiia npeaHasHaueHa ajs 3aMe4aHui MpernojaBaTels-perieH3eHTa.

CoNoOkwWNE

2. Kpurtepum oneHKH

Kaxnoe 3amaHue KOHTPOJbHOW pPabOThl OLIEHUBAETCS B COOTBETCTBUU C IPHUBEICHHBIMU
HIKE KPUTEPUSIMHU.

KonTtponbHast paboTa cuMTaeTcs HEBBINOJHEHHOW, €CIIM CTYJIEHT OOJBIIMHCTBO 3aJaHUN
pelna HEBEPHO W/WJIM HCIOJIb30BAT HE KOPPEKTHBIE CIpaBOYHBbIC NaHHBIE. OTCYTCTBYIOT
OTBETHl Ha BOMPOCHI, TpeOyrommue oOocHOBaHusA. PabGora odopmieHa He MO TpeOOBaHUSM.
Orenka cocrasisieT MeHee 20 6annos.

Pabora BeITIONTHEHA HA MOPOrOBOM YPOBHE, €CIIM YPOBEHb OQOPMIICHHS W BBITIOJTHEHHS
OTBeuaeT OOJBIIMHCTBY TpeOOBaHUU, OONBIIMHCTBO 3aJaHHUI BBIMOJIHEHO, HO OTCYTCTBYIOT
OTBETHl Ha BOIPOCHI, HEKOTOPHIE 3aJaHMs] UMEIOT OMIMOKM B MAaTeMaTHYECKHX BBIYMCICHUSX,
OoJbIIas 4acTh 3a/IaHUN OIEHEHA CPEJHUM WM MUHUMAIBHBIM Oamutom. OIeHKa COCTaBIISET
20-28 6annos.

PaGora BhImoNHEHa Ha 0a30BOM YpOBHE, €CIH ypPOBEHb OQGOPMIICHHS M BBHITIOTHEHHS
OTBeuaeT OONBIIMHCTBY TpeOOBaHUN, OONBIIMHCTBO 3aJaHWi  BBHIMOJIHEHO, KauyeCTBO
BBITIOJTHEHUS HHU OJHOTO W3 HUX HE OIECHEH MHUHUMaIbHBIM OaymioM. Hekoropele wu3
BBITIOJTHCHHBIX 3aaHUIA, BO3MOXKHO, COJIEpKaT HECYIICCTBeHHbIE OMMUOKH. OIeHKa COCTaBIISICT
29-35 bannos.

Pabota cuuTaercs BBIOJHEHHON HA MPOABUHYTOM ypPOBHE, €CIU YPOBEHb OGOPMIICHHS U
BBITIOJTHCHHSI OTBEYAaeT OOJBIIMHCTBY TPeOOBAaHWH, ITOJHOCTHIO BBIIOJIHCHBI BCE 3aJIaHUS,
KaueCTBO MX BBITMIOJHEHHUS OIEHEHO YHCIOM OayyioB, ONMM3KMM K MakcuMmaibHOMy. OrieHka
cocTaBiaeT 36 u bonee bannos.

3. IlIxajaa oueHkH

Kaxxnoe 3amanue KOHTpOJIBHOM pPaOOTHI OIIEHMBAETCS MAaKCUMAlIbHO OT 2 10 5 Oaios.
KontponbHasg paGora cuuTaercs 3auyTEHHOH, €CIM CTYIEHT BBINOJHMI BCE 3aJaHus OOIen
cymMmoii 6amioB He meHee 20.

B oOmeii omeHke Mo AMCHUIUIMHE Oaulbl 3a KOHTPOJBbHYIO pabOTy YYHUTBHIBAIOTCS B
COOTBETCTBUU C TMpaBUiIaMH Oa/NIbHO-PEHTHHIOBOM CHCTEMBI, MPHUBEACHHBIMH B paboueit
porpamme AUCIUIUINHBL.



4. TlpuMep BapHaHTa KOHTPOJILHOI PpadoThI

3amganue 1 (2 6anna). (Tema 1). JlaHbl Macchl JAByXBaJeHTHOTO MeTamia (M), ero okcuaa (M,) u
cynepuga (Mm.). Paccuuraiite MOJSpHBIE Macchl DKBHUBAJICHTOB METalIa, CEpPhbI, OKCHIA U Cyibduma
MeTasuia. Y CTAHOBHTE M 3aIMIUTE XUMHUECKHE (JOPMYJIBI BEIIECTB.

3amanue 2 (2 6anna). (Tema 2). Jlana cxema peakuun: Kl + KBrOs;+ HCI — |, + KBr + KCI + H,0.

1)  ompenenuTe CTENEHb OKUCICHUS aTOMOB 3JIEMEHTOB, MEHSIIOIINX €€ B MPOILIECCE PEaKIINH;

2)  COCTaBbTE DJICKTPOHHBIM OalaHC C y4eTOM MPUHIMIA PABEHCTBA YHCIA OTIABAEMBIX H
NPUHAMAEMBIX 3JIEKTPOHOB, YKa)KHUTE MPOLIECCHI OKUCIEHUS U BOCCTAHOBIICHUS,

3) zanuImMTEe MHOXKHTEIM B YypaBHEHHE OKHCIIUTEIBHO-BOCCTAHOBHTEIBHON PEAKIIMH Kak
OCHOBHBIE CTEXHOMETPHUYECKUE KOIPPHUITUEHTHI,

4)  moxbepuTe CTEXHMOMETPHUYECKHE KOIDDHUIIMEHTHI OCTAIBHBIX YYACTHUKOB PEAKIIUH;

5)  Bemmmure (GOPMYNBl BENIECTBA — OKUCIAMTENS W BOCCTAHOBHUTEIS, PACCUMTANTE WX
MOJISIPHBIE MaCChl 9KBHBAJIEHTOB.

3ananue 3 (3 6anna). (Tema 3). [yt MOMYEPKHYTOTO JIEMEHTA, aTOM KOTOPOTO 00pa3yeT MOJICKYJIy:

1) HamWIIKTE SJIEKTPOHHYIO (QOPMYIy, MOTUYEPKHHUTE BAJCHTHBIC 3JCKTPOHBI M ONPEHACIHTE
CEMEHCTBO;

2)  pacmpenenuTe BaJICHTHBIE DIEKTPOHBI M0 JHEPreTHYECKHUM siUeliKkaM I aTroma,
Haxoasamerocss B OCHOBHOM U BO36y)KIlCHHOM COCTOAHUAX; ONPCACIUTEC BO3MOKHYIO BAJICHTHOCTDH
aToMa B KaXJIOM COCTOSIHUH;

3) YKaXXUTC 3HAYCHHA KBAHTOBBIX YMCCII JIA BAJICHTHBLIX J3JICKTPOHOB aTOMa, HaXOAALICTOCA B
OCHOBHOM COCTOSHUH;

4)  oOBsCHHWTE CBS3b DICKTPOHHOTO CTPOCHHS aToMa »JJIeMEHTa C €ro IOJOXKEHHEM B
MIEPHOAMYECKON cucTeMe (TIepUo/I, TPYIIa, OATPYTINa);

3ananue 4 (3 6anna). (Tema 4). lano ypasuenne peakiuut COyy + 2 Hyyy = CH;OHy.
1) Jlns Bcex BEIIECTB, YYAaCTBYIOIIMX B PEaKIWH, BBIIHIINTE W3 NPUWIOKCHHs | 3HAYCHHS

CTAHIAPTHBIX TEPMOTMHAMUUECKHX BEMMUMH A ; H 25 1 Sq .

0
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peaxys 3K30- WM SHIOTEPMUYECKOH. 3aUIIUTEe TEPMOXUMHUECKOE YPABHEHHE PEAKLIUH.
3) [Ilo Bumy ypaBHEHHs peakiuu, He TpuOeras K pacyeraM, OIpeIelIUTe 3HAK H3MEHEHHS

SHTPOIHUHU Peakmu A, S2, . BblunciuTe N3MeHEH!E SHTPOIINH PEAKIUN B CTAHAAPTHBIX YCIIOBHUSIX.

2) Brunciautre M3MEHEHHE SHTAJIbIINHU peaknuun ArH U onpeAcinTe, SABIACTCA JIM AdaHHas

4) Beuuciaute dSHeprumio ['m60ca mpsAMoil peakuum B CTAHAAPTHBIX yCIOBHAX A,Glg H
YCTaHOBUTE BO3MOXHOCTH CAMOIPOHU3BOJIBHOIO IPOTEKAHUS PEAKLIUH.

3ananue 5 (2 6anna). (Tema 5). [lano ypaBHenue peakimu COy + 2 Hyyy = CH3;OHy.

1) 3anumuTe KMHETHYECKHE YPaBHEHUs CKOPOCTEll mpsMoil V u obpartHoii V peakuuii. ['omo-
WK T€TEePOreHHOM SIBJISIETCs JaHHAS peaKius?

2) PaccuuraiiTe n3MeHEHHE CKOPOCTH HPSIMOW pPEaKInu Vi TIpH OIHOBPEMECHHOM IOBBIIICHAH

JIaBJIEHUsI B CUCTEMeE B 2 pa3a u Temmnepatypsl V; Ha 20 °C npu y = 2.

3ananue 6 (2 6anna). (Tema 5). [lano ypaBHeHue peakmu CO,y + 2 Hyyy = CH;OHy).
1) 3ammmmre BBIpOKCHHE I KOHCTAHTHI paBHOBecus K. XMMHYeCKOH peakiuu uepes

KOHLEHTPALMX BELIECTB.
2) VYxakWTe HampaBJIEHWE CMEIIEHUS PABHOBECHS MTPH M3MEHEHHMH KaKI0ro u3 (Gaxtopos(C, p,

Vul).

3ananue 7 (2 6ania). (Tema 6). IMeeTcs pacTBOp BEIIECTBA JaHHOW KOHIIEHTPAIMH U TUIOTHOCTH (CM.
TabJy. BapuaHTOB). PaccumraiiTe MOJSpHYIO KOHIEHTpAIMIO BemiecTBa (C), MOISIPHYIO KOHIIEHTPAIIHIO
SKBUBAJICHTOB BeleCcTBa (C,c), MAaCCOBYIO JOJII0O PACTBOPEHHOro BemiecTBa (®, %) B pacTBOpE W THUTP
pactBopa (T).

Bamanwue 8 (2 6anna). (Tema 6). ImeeTcst pacTBOp ¢1ab0T0 3IeKTPOIHTa (CM. Tabj1. BAPUAHTOB).

1) 3anwummrte ypaBHEHHUS JAUCCOIMAIIMK U BBIPOKCHUS A1 KOHCTAHT muccormanuu (K;) mo Bcem
BO3MOJXHBIM CTYIICHAM, YKAXKUTC UX BEJINYNHBIL.

2) PaccuuTaiiTe cTeneHb AMCCONMALMM CIAabOrO 3JIEKTPOJIUTA, KOHIEHTpanuio uoHoB H' B
pactBope u pH jaHHOTO pacTBopa ¢ 3a1aHHON KOHIEHTPALlUeN 3JIeKTPOIUTA.

Zamanue 9 (3 6ana). (Tema 6). meetcst pacTBOp coiu (CM. TabJI. BapHAHTOB).
1) Hanummre HOHHO-MOJEKYJISIPHOE W MOJICKYJSIPHOE YPaBHEHHS PEAKIMK THAPOJIW3a U
BBIPAXKEHUE JIJIsl KOHCTAHTBI THPOJIH3a JaHHOW cout 1o niepBoit crymenu (Ky).



2) Paccunraiite creneHs ruapoimsa (o) U pH pacTBopa coiM ¢ 3aJaHHON KOHIIEHTPAIUEH,
YUUTHIBAS TOJIBKO 1-10 CTYIEHb TUAPOIN3A.

3) Kakoii mBer OymeT HMMeTh HHIUKATOP METHJIOBBIM OpAKEBBIA WK (eHONPTATICHH B
pacTBoOpe TaHHOM comu?

4)  Kak u3menaTbes pH pacTBopa ColM U OKpacka MHIMKATOpA MPH HATPEBAHUH U TIOUeMy?

3amganue 10 (2 6anra). (Tema 7). Paccuuraiite Temiieparypy KUICHHUsS W 3aMep3aHHs PacTBOpa IS
3aJJaHHOTO COCTAaBa.

Bamanve 11 (4 6anna). (Tema 8). JlaHbl pacTBOPHI IBYX PEarcHTOR.

1) HanumuTe MOJICKYISIPHOE YpaBHEHHE XUMUYECKOH pPEakIMu oOpa30BaHUs KOJUIOWIHON
YACTHIIBI IPU CMEIIUBAHUH JIBYX PACTBOPOB.

2) Ompegenure, Kakoil peareHT B3sAT B N30BITKE.

3) CocraBbTe (HOpPMYITy MHUIICIUIBI, 0003HAYBTE M HA30BUTE €€ COCTABHBIC YaCTH.

4)  Ompenenure 3apsa KOUIOWAHOW YACTUIBI M YKAXKHTE, K KAKOMY 3JIEKTpOay OymyT
MepeMenaThCs YACTUILIBI 3011 B TOCTOSTHHOM DJIEKTPHUIECKOM TIOJIE.

5) Kakoii w3 yKkasaHHBIX DJJIEKTPOIUTOB OyaeT 00JamaTh HAWIYYIIAM KOATYTHPYIOIINM
neiictueM. OOBsACHUTE, TOUEMY?

3ananue 12 (2 6anna). (Tema 9). ano kommuiekcuoe coequnerne Ko[Hg(CNS),].
1)  VYkaxuTe: a) BHYTPSHHIOI U BHEIIHIOI Chepbl, HX 3apsjibl; 0) KOMILIEKCOOOpa30BaTelib, €ro
KOOPAMHAIIMOHHOE YKCJIO U 3apsii; B) JUTAHIIBI M UX 3apsi.

2) ns atoMa ¥ OJHOMMEHHOTO HOHA KOMIUIEKCOOOpa3oBaTeNsl HANMIIUTE 3JICKTPOHHYIO
(hopMyITy BaJCHTHBIX SJIEKTPOHOB.

3) Hanwmmre ypaBHEHHs JUCCONMANNK KOMIUIEKCHOTO COCIHHEHHS B BOJHOM DPacTBOpE U
BBIPaKCHHE KOHCTAHTHI HECTOMKOCTH KOMIUIEKCHOTO HOHA.

Bamganue 13 (3 6amna). (Tema 10). TanbBaHUYECKHUI 3JIEMEHT COCTABICH M3 JBYX METAJUTHUCCKUX
3JIEKTPOJIOB.

1) Ompenpenure nMpupoay KaToga U aHOJIA U 3aMMIIUTE CXeMY (JIEKTPOXUMUYECKYIO CHCTEMY)
raJbBaHUYECKUI DIIEMEHTA.

2) 3anuimMTe YpaBHEHUs JJICKTPOIHBIX Peakiuii (Ha KaTole W aHOJe) U CyMMapHO# peakiluy,
orpeaessioye paboTy ralbBaHUIECKOTO JIEMEHTA.

3) PaccuuTaiiTe paBHOBECHOE HANPSDKCHHWE TallbBAHUYECKOTO DJIEMEHTa, COCTaBICHHOTO W3
YKa3aHHBIX 3JIEKTPOAOB C YU€TOM aKTUBHOCTU MOHOB a ipu 7= 298 K, p =1 aT™m.

4)  Paccuuraiite osHepruro ['m06Gca TOKOOOpasyromero mnporecca A,Gj; W PaBHOBECHOE
HaIMpsAKECHUC IraJIbBAHUYCCKOT'0O 3JICMCHTA E?U Ipu CTaHAAPTHBIX YCIIOBUAX.

Bamanwve 14 (3 6amna). (Tema 10). Jan Boausiii pactBop amextpoaura KCI.
1)  Vkaxwure pH pacTBOpa 31eKTPOIUTA 10 NEKTposn3a (KUCiasi, HelTpanbHasi, IeI0qHast).
2) 3anuuTe YpaBHEHUsI JJICKTPOHBIX PEAKILHid IEKTPOIIN3a C IPaUTOBBIMH JIEKTPOJIAMH.
3) Kak usmensiercss pH pactBopa y 3J€KTpOJOB B Tpolecce 3JIeKTposn3a (yBETHYHTCS,
YMEHBIIUTCS, HE U3MEHUTCS)?
4)  PaccuuTaiiTe, CKOJIBKO U KaKHX BEIIECTB BBIACIHUTCS HA IEKTPOJAX MPU DICKTPOIIU3E MPU
3aJIaHHBIX YCIOBUSIX. AHOHBIN BBIXOJI TIO TOKY BO Beex ciydasx paseH 100 %.

B3amanve 15 (5 6anra). (Tema 10). Jlampl mapa MeTayioB W 3HadeHus pH BOAHON cpess
(cM. Tabi1. BApHAHTOB).

1) Paccuuraiite paBHOBECHbBIE NOTEHIMAIBI BOJIOPOTHOTO W KHCIOPOIHOTO 3JEKTPOJIOB H
OIIEHUTE BO3MOXXHOCTh KOPPO3MHM METalljla B JaHHOW JJIEKTPOXHMHYECKON CHCTEME Ha OCHOBAaHWHU
CPaBHEHUS PaCCUMTAHHBIX ITOTEHLIMAIOB CO CTAHJAPTHBIMU 3HAYEHUSMHU PAaBHOBECHBIX MOTEHIMAIOB
METATHIECKUX IEKTPOIOB. YKaKUTE, KAKOW MeTall Oy/IeT MOIBEepraThCsi KOPPO3uH (OKUCICHHUIO)?

2) 3anumuTe KOPPO3HMOHHYIO JJIEKTPOXHMMHUYECKYIO CHUCTEMY, YPaBHEHHUS 3JIEKTPOIHBIX
peaKkuil Npyu KOPpO3UHM METajula U3 AAHHOW Iapbl B BOJHOM cpefie C 3aJaHHbIM 3HaueHueM pH npu
KOHTaKTE C BO3J[yXOM.

3) Ilpemnmoxure ans OKUCIAEMOro (pa3pyllaeMoro) MeTajula JaHHOM Napbl KaTOJHOE |
AHOJTHOE METAJUTMYECKOE MOKPHITHE U 3aTHIIUTE:

a) DIIEKTPOXMMHUYECKYIO CXEMy KOPPO3MOHHBIX 3JIEMEHTOB, OOpa3ylolIMXcs NpH HapyLICHUU
LEJIOCTHOCTH TIOKPBITUH,
0) ypaBHEHUsI AIEKTPOAHBIX PEaKIMi PH KOPPO3UH TAHHOTO METaJlIa.

4) TIpemiokutre TPOTEKTOPHYIO 3alIMTy JUISl  JIAHHOW Tapbl METAUIOB.  3allMIINATe
3NEKTPOXUMHUYECKYIO CUCTEMY, YPABHEHHS 3JIEKTPOAHBIX PEAKIIMHA ITPHU MPOTEKTOPHOM 3aIlHTE.

5) 3anumuTe 53JIEKTPOXUMHUYECKYIO CHUCTEMY OJIICKTPO3AIUTHI (KAaTOJHOW) ITaHHOH mapbl
METaJUIOB, yPaBHEHUS 3IEKTPOAHBIX PEaKIUi IIpu paboTe 3JIEKTPO3ALIUTH



[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.



