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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenuyun @roC: I1K.19 ciocoGHOCTH Y4ACTBOBATE B PadoTax 110 MOAE/HPOBAHIIO IPOAYKINH,
TEXHOIOI HYECKUX HPOIECCOB, IIPOH3BOACTB, CPEACTB H CHCTEM ABTOMATH3ANUHI, KOHTPOJIS, IHATHOCTHKI,
HCOBITAHAI 1 YIPABJICHAS NPOIECCAMH, KI3HeHHLIM IAKIOM HPOIYKINA H ¢¢ KA9eCTBOM ¢ HCI0Ib30BAHHEM
COBPEMEHHBIX CPEACTB ABTOMATH3HPOBAHHOI'0 IIPOEKTHPOBAHUS, 110 Pa3padoTKe AJTOPUTMHYCCKOro H
HPOrpaMMHOre 00ecIeYeHNHsI CPeICTB H CHCTeM ABTOMATH3AINE U YIPABJICHHUS IIPONECCAMI; ¢ HACHIU
CRLEOYIOWUX Pe3YAbmMamos 00yueHus:

320. 3HaTb OCHOBHbIE MOHATUA M 3aKOHbI XUMUK, 3aKOHOMEPHOCTM NPOTEKAHUA XUMUYECKUX MPOLLECCOB;
CBOWCTBA, Ha3HaYeHMe 1 061acTu NPUMEHEHNA OCHOBHbLIX XMMWNYECKNX BELLIECTB U X COE,CI,I/IHEHI/M

y10. ymMeTb yCTaHaB/MBaTb B3aMMOCBSA3b (DyHAAMEHTa/IbHbIX 33aKOHOB XUMUM C (hM3UKO-XUMUYECKUMIA
ABNEHMAMUW ANs 06BACHEHWUS U NPOrHO3MPOBaHWS HANPaBEHWS XUMMUYECKMX NPeBPaLLEHNIA

Komnemenyua @IrOC: 11K.20 cnocodHoCTH IPOBOATH IKCHEPHMEHTHI 110 32JAHHBIM METOIHKAM ¢ 00padoTKoii
W AHAJTH30M HX Pe3YJIbTATOB, COCTABISITH ONHCAHNAS BLINOJTHEHHBIX HCCJIETOBAHII H OAT0TAB/INBATH JAHHbIE
AL pazpadoTKH HAYIHBIX 0030p0B U IMYOJHKAINIT; ¢ Yacmu c1edyiouux pe3yismamoe ooyuenus:

y3. YyMeTb NPUMEHSATb OCHOBHbIE 3KCTNEPUMEHTASIbHbIE Y PACUYETHbIE METO/bI ONpefefieHNA MaKPOCKOMUYECKUX
XapaKTEPUCTMK CUCTEM M METOAbI XMMMYECKOT0 M (PU3MKO-XMMUYECKOTO aHan3a pasaivyHbIX KNaccoB BELLECTB

2. TpeboBaHus HI'TY K pe3ynbTaTaM 0CBOEHUS ANCLUM/INHbI

Tabnuua 2.1
PesynbTaTbl M3yYeHUS GUCLUMIINHBI MO YPOBHAM OCBOEHUSA (MMETb dopMbI OpraHusaunm
npeacTaBfieHNe, 3HaTb, YMeTb, BNajeTb) 3aHATUI

Xumus

MK.19.320 3HaTb OCHOBHbIE NMOHATUA N 3aKOHbI XMW, 3aKOHOMEPHOCTU NPOTEKAHUA
XUMMUYECKMX MPOLLECCOB; CBOMCTBA, Ha3Ha4YeHne 1 06/1acTU NPUMEHEHMSI OCHOBHbIX
XUMNYECKNX BELLLECTB U UX COEAUHEHNI

1.0 cBs3uM Kypcea ¢ JpyrUME AUCITUILINHAMY HAIIPABICHUA U O €r0 POIIU B Nexuyn
HOJTOTOBKE 00YJIaloMmuXes

2.00 OCHOBHBIX TIOHSTHSX U 3aKOHAX XUMHH, O KHCIIOTHO-OCHOBHBIX A ﬂE‘KLl,l/IVI; ﬂpaKqueCKme 3aHATUS;

OKHCIIUTEJIbHO-BOCCTAHOBUTEIILHBIX CBOMCTBAX cOeTUHEHUI j'|a60paTopr|e pa60-|-b|;
CamocToaTesibHasa paboTa

3.0 XUMHYECKHUX CUCTEMaX U XUMHUIECKIX oporeccax ﬂE‘KLl,l/IVI; ﬂpaKqueCKme 3aHATUS;

JabopaTopHble paboTsl;
CamocTosTenbHas paborta

4.0 HIpHUPOJE U XapaKTCPHBIX CBOMCTBaX XUMHUUYECKOH CBSI3H, TUIIAX XUMHUYECKUAX ﬂE‘KLl,l/IVI; ﬂpaKqueCKme 3aHATUS;

peaximi JabopaTopHble paboTsl;
CamocToaTesibHasa paboTa
5.06 obmux cBoHCcTBaX TOMO- U TETEPOTEHHBIX CUCTEM ﬂE‘KLl,l/IVI; ﬂpaKqueCKme 3aHATUS;

JabopaTopHble paboTsl;
CamocTosTenbHas paborta

6.0 BO3MOKHBIX SKOJOTHIECKIX IMOCHE ACTBUAX XUMHUHIECKUX IIPOIECCOB ﬂem_u,]m; f|a6opa'|'opr|e pa60'|'b|

MK.20.y3 yMeTb NMPMMEHSATb OCHOBHbIE 3KCMEPUMEHTA/IbHbIE N pacyeTHbIE METOAbI
onpegeneHnst MaKpoCKOMNYECKMX XapaKTePUCTUK CUCTEM 1 METOAbI XMMUYECKOr0 U
(hM3NKO-XMMNYECKOT0 aHa/IM3a Pas/IMYHbIX KNaccoB BELLECTB

7.0 MeToJaX AACHTH(UKAITNA BEecTRa NabopaTopHble paboThbl;
CamocToaTe/ibHaa paboTa

MK.19.320 3HaTb OCHOBHbIE MOHATUA N 3aKOHbI XMMNW, 32aKOHOMEPHOCTU MPOTEKAHUA
XMMUYECKMX NPOLECCOB; CBONCTBA, Ha3HaueHne 1 061acTn NPUMeHeHUA OCHOBHbIX
XUMWNYECKMX BELLLECTB U UX COeSUHEHNI

8.XBaHTOBO-MEXaHUIECKYIO MOJIENIb CTPOCHHUI aToMa U IepHoAUIHOCTh CBOHCTB Nekuyu; CamocTosTeNbHas
XHUMHYIECKHX 3IEMEHTOR H UX COeTUHCHUH paboTa
9 .OCHOBHBIE TIOHSITHS U 3aKOHBI XUMUIECKOH TEPMOTMHAMHUKH U KHHETUKH Nekuyu; MNpakTUyecKme 3aHATUS;

JTabopaTopHble paboThl;
CamocTosTenbHasa paboTta




10.0ocHOBHBIE TOHSITHUS TEOPUU PACTBOPOB SJIEKTPOIUTOB H HEBIIEKTPOIUTOB;
0c0o0EHHOCTH KOMIUTEKCHBIX U KOJIIOHTHBIX PacTBOPOB

JNekuwnu; TpakTnyeckune 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosaTenbHas 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; TpakTnyeckme 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosaTenbHas paboTa

MK.19.y10 ymeTb ycTaHaB/MBaTb B3aMMOCBSA3b (DyHAaMEHTa/IbHbIX 3aKOHOB XUMWUU C
(DU3NKO-XMUYECKUMUN ABNEHNAMW [/151 00 BSACHEHUSA 1 NPOrHO3MPOBaHWS Hanpas/ieHNs

XVIMUYECKNX NPEBPaLLEHW

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

MpaKTNyecKne 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosaTenbHas paboTa

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

MK.20.y3 ymeTb MNPUMEHATb OCHOBHbIE 3KCMEPUMEHTa/IbHbIE N pacyeTHble 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

MK.19.y10 ymeTb ycTaHaB/MBaTb B3aMMOCBSA3b (DyHAaMEHTa/IbHbIX 3aKOHOB XUMWUU 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

MK.20.y3 ymMeTb MNPUMEHATbL OCHOBHbIE 3KCMEPUMEHTa/IbHbIE N pacyeTHble MeTOAbI
onpeaeneHns MakKpoCKOMNMMUYeCKUX XapaKTepPUCTUK CUCTEM U METOAbI XMMNYECKOTO U

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

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

JNekuwnu; TpakTnyeckme 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosTenbHas paboTa

3. CofiepykaHvie U CTPYKTypa y4e6HOI AUCUMNANHbI

Tabnuua 3.1
AKTUBHbIE Cebinkm Ha
" Yacsbl bTaTbl
Tembl NeKuUmia (hOPMbI, UaC. ac pesynbTa
06y4yeHuns
CemecTp: 2
AnpakTnyeckas eguHuua: O6was n HeopraHnyeckas XMMns
1. MNpeagmeT XMuK, Lenn 1 3aadm N3ydeHns GUCLUMNIIVHLI.
OCHOBHble KOMMYECTBEHHbIE 3aKOHbI XUMUK. ToHATHE O
XUMWYECKOM 3KBUBasIeHTE. DNEKTPOHHOE CTPOEHKE 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 .. MeHgeneesa 1 U3MeHeHue
CBOVICTB 3/1EMEHTOB U UX COEAVHEHWIA. 0 1 14348
OKMcNUTeNbHO-BOCCTaHOBUTEbHbIE peakuun (OBP). CTeneHb T
okucneHusi. CoctaBneHune ypasHeHnin OBP.




3. Xumuyeckas cBszb. OCHOBHbIE TUMbI N XapaKTEPUCTUKM
KOBAJIEHTHOM CBA3WN. MeTo/ Ba/leHTHbIX CBA3EN.
Mmepuamnsaumsa. KomnnekcHble CoeAUHEHNS.

2 10, 14,15, 3,4

4. PactBopbl. CNoco6b! BbipayXeHUA KOHLEHTpauumn pacTBopoB.
OCHOBHbIe NOMOXEHWSI TEOPUM 3NEKTPONUTNYECKON
pactBopuTens. KoHcTaHTa guccoumam; 3aKoH pas3baseHns
OcTtBanba. CTyneHyatas guccoumanns cnadbix
3/1EKTPO/INTOB. KOHCTaHTbI KUCMOTHOCTM 1 OCHOBHOCTMN.
AneKTponMTUYecKas auccoumanms Boabl. BogopoaHsbii
nokasaresib cpefpl. VIOHHbIe peakuuy B pacTBopax, rmaponus
CONeMN.

2 10, 15, 2, 3,5

AvpakTrnyeckas eguHuLa: dusnyeckas 1 KonnomaHas XMMums

5. Xumnyeckasa tepmogmHammka. OCHOBHbIe
TepMouHaMmyeckune yHKLMM COCTOSAHNUS CUCTEMDbI.
SHTaBMKWA, 3HTPOMKMA N 3Heprua Mnbbca 1 X N3MeHeHUs Npu
XUMMUYECKUX npoueccax. OCHOBbI TEPMOXUMUN. 3aKOH ["ecca n
ero cneacTens. Kputepuy camonpor3Bo/ibHOMO NPOTEKaHUA
XUMUYECKMX PeaKLUiA.

2 16, 3,9

6. Xrmnyeckaa KuHeTnka. CKOpoCTb rOMO- M reTeporeHHbIX
XUMUYECKNX peaKLMii. 3aKOH Ae/CTBYHOLLMX MacC, KOHCTaHTa
CKOPOCTY peakumn. PakTopbl, BUAIOLLME HA CKOPOCTb
XUMUYeCKOW peakumn. MoHATUE aHeprum akTueaumm. MNoHsaTme
0 FOMOreHHOM W reTeporeHHOM Katanmnse. XrMmyeckoe
paBHOBeCKE. Y CNOBUA XMMUYECKOTrO paBHoBecus. KoHcTaHTa
paBHOBECUSA M ee CBA3b C TEPMOAUHAMMYECKUMU (YHKLUAMMU.
MpuHumn Jle LWaTtenbe.

2 14,16, 2,3,9

7. OCHOBbI 3N1EKTPOXMMMK. OnpefeneHne 1 Knaccugpukaums
3N1EKTPOXMMMNYECKUX MPOLLECCOB. MOHATME 06 3M1EKTPOAHBIX
noTeHumanax. CtaH4apTHbI BOAOPOLHBIA 3N1EKTPOA U
BOJOPOAHaA LKana noTeHumanos. "aibBaHUYEeCKNE 3/IeMEHThI,
3AC n ee n3mepeHve. TepmMognHaMMKa 31eKTPOSHbIX
Npo-LeccoB. YpaBHeHWe HepHcTa. MNMoTeHumanbl
MeTa/NIMYECKUX, ra3oBbIX 1
OKUCNNTE/IbHO-BOCCTaHOBUTESIbHbIX 3/1EKTPOLOB.
INEKTPOXUMUNYECKAA U KOHLIEHTPALMOHHAA NOSpU3aLmsa.

1,11, 14, 16, 2,
3

8. Koppo3sus 1 3awmta MeTannoB 0T KOppo3nun. OCHOBHbIe
BMAbI KOPPO3UK. XUMUYECKas W 3N1eKTPOXMMUYECKast
Kopposus. Koppo3us nog AeicTerem 61y aatoLymx TOKOB.
MeTo/bl 3aLWMTbl OT KOPPO3MK: NIErMpoBaHue,
3NEKTPOXMMMYECKas 3aLLMTa, 3aLLUTHbIE MOKPbLITUS;
N3MEHEHNE CBONCTB KOPPO3NOHHOI Cpefbl.

1 12,18,3,6

9. KonnuraTrHble CBOMCTBa pacTBOPOB. OCMOC, KPMOCKOMNKS,
3bynmockonus.

1 10, 16, 18, 2,5

10. 3nekTponus. MNocnenoBarebHOCTb 31EKTPOLHbIX
npoueccos. 3aKoHb! Papases. INEeKTPoNu3 ¢
HepacTBOPUMBIMU U PaCTBOPUMBIMI aHOAMN.

11, 16, 18, 2, 3,
6

11. KonnongHole cnuctemsbl. JMcnepcHOCTb 1 AUCNEepCHbIe
cucTembl. Knaccnumkaums KonnouaHbIX CUCTeM. 3011 1 Tenn.
Mwuuennbl N NX CTPOEHME. YCTOMUMBOCTb KOMNOUAHBIX
CMCTEM, OMTUYECKME N ANIEKTPUYECKME CBOMCTBA. MeToAbl
NonyyYeHUs 1 paspyLleHns KoAIouLHbIX CUCTEM.

2 10, 15,18, 3,5

Tabnuua 3.2
CcbINKM Ha
AKTUBHbIE
Tembl nabopaTopHbIX paboT Uacbl | pesynbTaThbl YyebHana fesaTe/IbHOCTb
(popme, Hac, 06y4eHus

CemecTp: 2

AvpakTnyeckas eanHuua: O6Las U HeopraHMyecKas XUMns




1.
OKMCNNTENbHO-BOCCTAHOBUTE bHbI
e peakuuu

10, 15, 3,5

1. BbINOMHSAET ONbIThI,

2. (MKCHpyeT HabMaeHNs,

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

2. PactBopbl. Cnocobsl
MPUroTOB/IEHNS PACTBOPOB.

10, 15,2,3,5

1 BbINO/SIHAET ONbITbI MO
MPUroTOB/IEHNIO PaCcTBOPOB
3a/1laHHON KOHLeHTpauuu;

2. U3MepseT MI0THOCTb
pacTBopa;

3. paccunTbIBaeT U
yCTaHaB/IMBaeT KOHLEHTpaLuu
MOJTy4eHHbIX PacNBOPOB;

4. ohopmMnseT IKCNepUMEHT Ha
A3blKe CYIMBOJIOB;

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

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

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

1. BbIMONHSET OMbITbI MO
N3MepeHno 1 onpegeneHuo pH
pacTBOpOB;

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

3. NpoBOANUT ONbITLI NO
NOJy4YeHNI0 0CafKOB
HepacTBOPUMbIX COeAVNHEHUI;

4. (hopMNSET 3KCMEPUMEHT Ha
A3blKe CYIMBOJIOB;

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

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

10, 15, 4

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

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

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

5. OnpefeneHne MONSPHOW Macchbl
9KBVBA/IEHTOB MeTaNa

0

2

13,18,2,5,7

JnpakTtudeckasn eguHmya: dusmyeckas n KonnomngHasa xmmusa




5. O6Lwme 3aKOHOMepPHOCTH
XUMUYECKMX MPOLIECCOB.
OnpegeneHve TennoBoro shekra
HenTpanusauuu.

16,2,3,9

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

2. 0bpabaTtblBaeT pe3ynbTarhl
N3MEPEHWIA;

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

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

6. KMHETUKA XUMUYECKNX pPeaKLWA.

®aKTOpbl, BIUSIOLME HA CKOPOCTb
peakummn. XrMMYecKoe
paBHOBECKE.

14,16, 17, 2, 3,
9

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

2. BbINOJIHAET KaYeCTBEHHbIe
ONbITbI MO CMELLEHNIO
paBHOBECUA B peak-Luu;

3. NpefCTaBNseT KavyeCTBEHHbIe
13-MeHeHWA Ha A3blKe CYIMBOJIOB;
4. opopmnseT pesynbTatbl B
yA06HOM BUAE 1 06CyXaaeT C
npenojasare-/eM.

7. DNeKTPOXMMUYECKIE MPOLIECCHI.

CaIbBaHNYECKUIA 3NEMEHT U
3NeKTPON3 BOAHbIX PacTBOPOB
conei.

11, 15, 16, 2, 3,
56

1. cobupaeT rasibBaHNYeCKWiA
3/1e-MeHT W 3/1eKTPO/IN3EP;

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

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

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

8. Kopposusi MeTa/I/10B 1 3alypTa
MeTa/I/I0B OT KOPPO3WH.

12,18,2,3,6

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

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

4. (hopMynupyeT OTBETHI Ha
BOMPOCHI AOMALLHWX 3afaHunii 1
peLuaeT 3aja-uu;

5. npeacTaBnseT pe3y/bTarhbl
n3Me-peHns B yao6HoI opme 1
06CyXaeT ¢ npenojasaTesiem.




Tabnuua 3.3

TeMbl NPaKTUYECKNX 3aHATUIA

AKTUBHbIE

Yacbl
hopMbl, yac.

CcbINIKM Ha
pesynbTaThl
06y4eHuns

YyebHas feaTeNIbHOCTb

CemecTp: 2

AnpakTnyeckas egmHmnua: O6Laa U HeopraHMyeckas XMmus

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

13,14,15,2,4

1. onpefenseT cTeneHb
OKUCTIEHUS,

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

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

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

15,5

1. paccunTbIBaET KOHUEHTpauum
pacTBOpOB;

2. peLlaeT 3afa4n Ha
KONNYECTBEHHbIE PacYeThl
cocTaBa pacTsopa.

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

10, 14, 15, 18,5

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

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

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

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

6. paccunTbIBaET PacTBOPUMOCTb
MaJio- U TPYAHOPaCTBOPUMbIX
COeNHENA.

4, Xmmnyeckasi cBs3b.
KomnsieKcHble CoeANHEHNS.

10, 14, 15, 3

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

2. paccunTbIBaeT KOHLEHTpaLmMm
B pacTBOpax KOMMJIEKCHbIX
COeVHEHWIA.

AvpakTndeckas eguHumua: dumsny

eCKad 1 KoiongHa

A XUMUA

5. Xumuueckas TepMoAMHaAMUKa.

16, 3,9

1. paccumnTbIBaeT
TepMOAMHAMUYECKME (DYHKLIMN
COCTOSIIHUS CUCTEMbI;

2. NPOBOANT TEPMOXMMUYECKMIA
pacyer;

3. onpefensieT HanpaeneHue
MpoTeKaHUs NpoLecca.




1. 3annCbIBAET KUHETUYECKNE
BbIPaXKEHMSI CKOPOCTEN FOMO- U
reTeporeHHbIX XUMUYECKUX
peakumii;

2. paccunTbIBaeT CKOPOCTb
XUMNYECKOW peakuuu;

6. KnHeTnKa XMMUYeCKNX peakLnid. 14, 15, 16, 17, |3. 3anncbIBaeT KUHETUYECKOE
XMUMUYECKOe paBHOBECKE. 2,3,9 BbIP@XEHWE KOHCTaHThI
XUMWNYECKOTO PaBHOBECUSA U
paccynUTLIBaET ee 3HaYEHNE;

4. onpegensiet HanpasfeHue
NPOTEKaHWNA peakuun npu
N3MEHEHWW BHELLIHWX YCNOBWUIA
no npuHumny fle warense.

1. 3annCbIBaET ypaBHeHWS
3NEKTPOAHBIX pPeaKLnid,
NpoTeKaoLWwmXx B
ralbBaHNYeCKOM 3/1EMEHTE U
3NeKTPONn3epe;

7. QNeKTPOXMMMYECKIE NPOLECChI 11, 14, 16, 18, |2 paccUMTbIBAET 3/M1EKTPOLHOE
N CUCTEMBI. 2,3 HanpshkeHve, paBHOBECHOE
HanpsbkeHWe rasibBaHNYeCcKoro
3/1EMEHTa;

3. paccumnTbIBaeT KOMYECTBO
BeLLeCTB, 06pasytoLLMXCs Ha
3NeKTPoAax Npu 3NeKTPOn3e.

1. 3anncbIBaeT ypaBHeHUA
KOPPO3NOHHbIX NPOLIECCB;

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

8. Koppo3us MeTansnioB 1 cnocoobbl 12, 14, 16, 18,
3alMTbl METa/1/10B OT KOPPO3UU. 2,3

4. CamocTosiTeNlbHasA paboTa 06yyatoLLerocst

CcCbI/IKU Ha
o Yacbl Ha Yacbl Ha
No Buabl caMOCTOATENbHOW paboThbl pesynbTaTthbl
BbIMNO/IHEHWE [KOHCY/TbTaLNK
00yyeHus
CemecTp: 2
1 |PF3 14,16, 17,9 4 1

PacueTHO-rpadmueckas pabota (PIP) BbINOMHSAETCA CTYAEHTOM MHAMBUAYANBHO.

Cpoku cfiauv v 3anThbl: 3-6 yuebHble Heaenu.

dopmMa OTUYETHOCTM - BYMaXKHbIN W 3NEKTPOHHBIV BapuaHTbl CAAIOTCS NPenojaBaTesto 3a HeAento nepes
3alLMTON, KOTOpas Ha3Ha4aeTcsa nNpenojasareneM BO BHeayAUTOPHOE BPEMSI.

Tema . Xumunyeckasi TepMogmHammnKa.

: AnapHeB A. V. XumMus [SneKTPOHHBIIA pecypc] : 31eKTPOHHbIN y4ebHO-MeToAnYecKuid Kommnekce / A. W.
AnapHes, A. B. JlornHos, P. E. CuH4YypurHa ; HoBOCKG. roc. TexH. yH-T. - HoBocubmpck, [2015]. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ aKpaHa.

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

2 |lNoArotoBKa K 3aHATUAM 25 4




[lomalliHee 3a/iaHue BbIMOHAETCA K KaXJ0i nabopaTtopHol paboTe MHAMBUAYa/IbHO COrNacHO BapuaHTy.
dopma oTyeTa - MMCbMEHHO Ha OTAe/bHbIX ABOMHBIX IMCTax C YCNOBUAMY 3afaHunii (Kaxaas cTpaHuLa
orpaHuymBaeTcs NoNAMN 415 3aMeTOK npenojasatenis v 41s UCrpaB/ieHnin 3aMevaHnin CTyAeHTOM).
YkasbigaeTcs @. M.0., Homep rpynnbl, JaTa BbiNonHeHus. ;. AnapHeB A. N. O6was xumms. C60pHUK
3a/laHnin ¢ npuMepamMu peLLeHnii : yye6Hoe nocobume / A. W. AnapHes, J1. V. AdoHuHa ; HoBocu6. roc.
TeXH. yH-T. - HoBocnbupcek, 2013. - 118 c. : Tabs.. - Pexxkum foctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000181263 Xunmus : CO0PHUK UHANBUAYANbHLIX 3afaHWiA ANs
CaMOCTOSATe/IbHOM paboTbl CTYEHTOB, 00YYaKOLLMXCS MO TEXHUYECKAM HaNpPaB/ieHUAM 1 CNeLuaibHOCTAM,
AHeBHON (hopmMbl 06y4yeHns / HoBocu6. roc. TexH. yH-T ; [cocT.:A. . AnapHes, P. E. CuHuypuHa ]. -
Hosocunbupck, 2016. - 47 ¢. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000229632
AnapHeB A. . XrMusi [NeKTPOHHbIA pecypc] : 9NeKTPOHHLIN y4eOHO-MeToaNYeCcKUiA Komnneke / A. U.
AnapHes, A. B. JlornHos, P. E. CnHuypurHa ; HoBOCKG. roc. TexH. yH-T. - HoBocubmpck, [2015]. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ aKpaHa.

3 | MNMoarotoBka K aTTectaumm 13 18 |O

V3yyaeT TeopeTUUECKNn MaTepran No KOHCNEKTaM NeKLUIA, Y4eBHOR 1 y4ebHO-MeTOoANYECKOW NuTepaType:
AnapHeB A. V. XvMunsi [NeKTPOHHBIA pecypc] : aNeKTPOHHbIA yuebHO-MeToANYEeCKNiA Komnneke / A. W.
AnapHes, A. B. JlornHos, P. E. CuHuypurHa ; HoBOCKG. roc. TexH. yH-T. - HoBocubumpck, [2015]. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ aKpaHa.

5. TexHonormna oby4veHuns

[N opraH13aLum 1 KOHTPO/ISt CaMOCTONTeIbHOM PaboThbl 06YYatOLLIMXCA, & TaKXKe NPOBeAeHUs
KOHCYNbTaLMiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TexHonorum (Taén. 5.1).

Tabnuua 5.1
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKALNOHHbIE TEXHO/10r UK
MHopmmpoBaHue e-mail; Cpejia aneKTpoHHOro obyyeHus HI'TY
KOHCcynbTMpoBaHme e-mail; Cpefia aneKTpoHHOro obyyeHus HIF'TY
KoHTpo/nb Cpefia aneKTpoHHOro 06yyeHns HI'TY
PasmeLleHne y4ebHbIX

Moptan HI'TY; 36C

MaTepnasioB

6. MpaBunna aTTecTaunm oby4varoLmMxcs no y4ebHom gucumnanHe

[ns atTecTaumm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6aIbHO-PeNTUHIOBas CUCTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHON LWKane n 15-yposHeBoi ECTS.
KpaTkas nHhopmaums o bBPC npuseseHa B Tabn. 6.1.

Tabnunua 6.1
MuH. o
OugeHMBaeMble BU/ibl 1eSTE/TbHOCTM 00yYatoLMXCs 6211 MakcrManbHbIii 6ann
CemecTp: 2
TIoocomosexa x 3ansamusimv. BeImomTHeHne WHIUBUIY AJTbHBIX 11 22
JIOMAIITHUX 3a7laHui

KoHTponupytoLme Matepuanbl NPUBOAATCS B " XUMWS : CEOPHUK UHANBMAYaNbHbIX 3afaHuii /15 CAMOCTOSATENbHOM paBGoThl CTYAEHTOB, 0GYUYaKOLLMXCA MO TEXHUYECKUM
HanpaBeHUsM 1 CreLyanbHOCTAM, JHeBHOV hopMbl 06yyeHns / HoBocuG. roc. TexH. yH-T ; [cocT.:A. . AnapHes, P. E. CuHuypuHa ]. - HoBocn6mupek, 2016. - 47 c. :
TabN.. - Pexxum aoctyna: http://elibrary.nstu.ru/source?bib id=vtls000229632"

Jlabopamopnas: | 12 24

KoHTponupytoLmre matepuansl NpuBoAaTcs B “Xumus. CO0pHUK nabopaTopHbIX paboT : MeToANYeCKOe NOCOGMe MO TEXHNYECKUM HanpaBaeHNAM 1 CrieLyanbHOCTAM
Bcex (opm 06yueHus / HoBocub. roc. TexH. yH-T ; [cocT.: A. W. AnapHes, P. E. CuHuypuHa]. - HoBocubupck, 2014. - 78 c. : un., Tabn.. - Pexxum goctyna:

http://elibrary.nstu.ru/source?bib_id=vtls000209514"
12 24

17  PAKMUYCCKUE 3AHAMUA.
KoHTponmpytowme Matepuanbl NpuBoasTes B "AnapHes A. U. O6was xumus. C60pHUK 3aaHuii ¢ npuMepamu peLLeHwii : yue6Hoe nocobue / A. W. AnapHes, /1. .
AdoHMHa ; HoBoCK6. roc. TexH. yH-T. - HoBocnbupck, 2013. - 118 c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000181263"

PI'3: | 5 | 10




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

Sauem: | 10 | 20

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

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

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

320. 3HaTb OCHOBHbIE MOHATUSA U 3aKOHbI XUMUW, 3aKOHOMEPHOCTM NPOTEKaHUs
MK.19 |XxumMmnyeckmx NpoLLeccoB; CBOMCTBA, Ha3HaYeHWe 1 0611aCTU NPUMEHEHUSA OCHOBHbIX + + +
XUMUYECKUX BELLECTB U UX COEAUHEHWNIA

y10. yMeTb yCTaHaB/MBaTb B3aMMOCBS3b PyHAAMEHTa/IbHbIX 32aKOHOB XUMMU C
(M3NKO-XMMUYECKMU SIBIEHUSMU 151 O6BSCHEHUS U NMPOrHO3MPOBaHWS HanpaBneHus | + + +
XUMWUYECKUX MPeBpaLLeHuii

y3. yMeTb NPUMEHATb OCHOBHbIE 3KCMEPUMEHTASIbHBIE U PacyeTHble MeToAbI
MK.20 |onpegeneHns MakpOCKOMUUYECKMX XapaKTEPUCTUK CUCTEM U METO/bI XMMUYECKOTO U + + +
(PM3NKO-XMMMYECKOTO aHann3a pasnnuHbIX KNacCoB BELLECTB

®OH/, OLIEHOYHBIX CPEACTB MO AMCLIMMIHE NPeACTaBNeH B NpunoXeHnun Ne 1 K paGoyeli
nporpamme.

7. lutepatypa

OcHoBHas nuTepaTypa

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

[ononHuTenbHaa nauTepaTypa
1. Heopranuueckast xumus : yueOnuk / T.B. MapteiHoBa, U.W. Cymonunkas, FO.C. Areesa. — M. :
HH®PA-M, 2017. — 336 c. + Jlom. marepuasl [DIeKTPOHHBIN pecypc; Pexum moctymna
http://www.znanium.com]. — (Briciee o6pasosanue: bakanaspuar). —
www.dx.doi.org/10.12737/25265. - Pexxum goctyna:
http://znantum.com/catalog. php?bookinfo=648408 - 3ars. ¢ s3xpana.
2. Axmeror H. C. Obmias 1 HeopraHu4ecKast XUMUS | YIeOHHUK IJI1 XUMHKO- TEXHOJIOTHYECKUX
cneuuansHocTel By3os / H. C. Axmetos. - M., 2001. - 743 ¢. :

3. I'munka H. JI. 3apaun u ynpakHeHus 1o obmel xuMud ;Y yebHOe mocobue it HeXUM. Crell.
By30B / H. JI. I'nmunka; [Tox pen. B. A. PabunoBuya, X. M. Pybunoii. - M., 2002. - 240 c.

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

5. 3amauu u yripaxHeHus 1o o0IIer XUMuHU | yaeOHOe TTocoOUe /1Jisk By30B 10 TEXHUYECKUM
HarpasJeHUsM U crierranbHOCTsIM / [Agamcon b. W w1 np.] ; mox pen. H. B. Koposuna. - M., 2004.
- 253, [2] c. : m., Tabmn.

NHTepHeT-pecypcsl



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

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

4. 9BC "Znanium.com" : http://znanium.com/

S.

8. MeToanyecKoe 1 NPorpammMHoe o6ecredeHue

8.1 MeTopauyeckoe obecrneyeHme

1. Xumus : cOOpHUK HHIUBUAYAJTBHBIX 33JaHUN JIJIsI CAMOCTOSATENBHOM pabOThI CTYIEHTOB,
00yJaroIKXCs MO TEXHAYECKUM HAIIPABJICHUSIM U CIIELUATBHOCTSIM, THEBHOU (opMbl 00ydeHws /
Hoocub®. roc. TexH. yH-T ; [cocT.:A. 1. Anapnes, P. E. Cunuypuna |. - HoBocubupck, 2016. - 47
c. : Tabu.. - Pesxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000229632

2. AnapueB A. 1. O6uias xumust. COOPHUK 3aaHU C TIPUMEPAMHE PeIeHuii ;| yaeOHoe mocodue /
A. . Anapres, JI. 1. A¢ponnna ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2013. - 118 ¢. : Tabn..
- Pexxum nocrtyna: http://elibrary nstu.ru/source?bib_i1d=vtls000181263

3. Xumus. CoopHHK J1abopaTOpHBIX paboT | MeTogudeckoe rmocodne mo TeXHUIeCKHUM
HAIPABJICHUSIM U CIIEIUATBHOCTSIM BceX (hopm oOyuenwst / HoBocuO. roc. TexH. yH-T ; [cocT.: A. W
Anapwues, P. E. Cunuypuna). - HoBocubupck, 2014. - 78 ¢. : un., tabn.. - Pexum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000209514

4. AnnapaeB A. M. Xumus [DnekTpoHHBIN pecypc] : 21eKTPOHHBIN y4eOHO-METOUIeCKHI
xomrutieke / A. . Anapues, A. B. Jlorunos, P. E. Cunuypuna ; HoBocu0. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000214943. -
3aru. ¢ 3KpaHa.

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

9. MaTepunasibHO-TEXHUYECKOE obecneyeHve

KomnnekT 060pyaoBaHus

Ne HanmeHoBaHuMe Ha3HaueHne
1 |Habop ans onpegeneHns naoTHOCTENR MpyMeHsEeTCA NPU BbIMOMHEHUN
YKUOKNX,Fa3000pa3HbIX Y TBEPAbIX TeN nabopaTopHo paboTbl Ne 2

CneupnanbHoe 060py0BaHNe

Ne HanmeHoBaHwMe HasHaueHune

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

2 |Becbl nabopat [MprMeHsEeTCA NPU BbINOMHEHUN

nabopaTopHoii paboThkl Ne 2




denepanbHOE rOCyIapCTBEHHOE OIOPKETHOE 00pa30BaTENIbHOE YUPEkKACHUE
BBICLIETO 00pa30BaHUs
«HoBocubupckuii rocy1apCcTBEeHHBI TEXHHUECKUH YHUBEPCUTETY

Kadenpa xumun 1 XMMHYECKON TEXHOJIOTHH

“YTBEP)XKJIAIO”

JIEKAH ®MA

K.T.H., morieHT M.E. Bunsbeprep
2 r.

(13

O®OH/] OUEHOYHLBIX CPEJICTB

YYEBHOU JUCHUTNJIAHBI

Xumus
Oo6pazoBarenpHas mporpamma: 15.03.04 ABromaruzaiiys TEXHOIOTUYECKUX MPOIIECCOB U
MIPOU3BOJICTB, MPOGUIIH: ABTOMATH3AIMS TEXHOJIOTHIECKUX MTPOILIECCOB U MPOU3BOICTB B
He(dTerazoBoM KOMIUIEKCE

Hosocubupck 2017



1. OO000meHHas CTPYKTYPA (pOHIA OLEHOYHBIX CPeICTB YUeOHOMH TUCHMIINHBI
O06o0meHHas cTpykTypa (hoH1a OIICHOYHBIX CPEACTB MO TUCHUILIMHE XUMHUS TpuBeacHa B Tabmulre.

Tabnuua
JTanbl OLEHKH KOMIeTeHIuii
Iloxka3zarenu
®Dopmupyembie chopMupoBaHHOCTH Tembr MeponpusiTust IpomeKyTouHast
KOMIIETCHIM U KOMIIeTeHU M (3HaHMS, TEKYIIET0 KOHTPOIst aTTecTamus
YMeHUsl, HABbIKH) (KypcoBoii mpoekT, (Ok3amen)
PI'P u np.)
ITK.19/HU ciocoGHOCTE 319. [Ipeamer Xxumuu, ENH U 337a91 U3y4eHUs AUCIUILTUHBL. OCHOBHBIE Otuermo JIP Ne 4,5 |31,33
y4acTBOBaTh B paboTax 1o 3HaTh OCHOBHBIE MOHATHS U KOJINYECTBEHHBIE 3aKOHBI XUMHUHU. [IOHATHE 0 XUMUYECKOM IKBHUBAJICHTE. T.1(3), T.4(10),
MO/JICIUPOBAHMIO MIPOAYKIIUY, |3aKOHBI XMMHH, 3aKOHOMEPHOCTH | DNIEKTPOHHOE CTpoeHne aToMa. KBaHTOBO-MexaHHYecKasi MOJIeNIb aTOMa. T.5(1-2)
TEXHOJIOTHYECKUX MPOIECCOB,  |MPOTEKAHUS XUMHUECKUX Ipunnun [aynu n npaBuno Xysajaa. CTpoeHre MHOTOJIEKTPOHHBIX
MPOMU3BOJICTB, CPEICTB U CUCTEM |TIPOLIECCOB; CBONCTRA, aTomoB. [IpuHIMI HauMeHbIIel 3Hepruy, IpaBmwIo KiieukoBCKOTo.
aBTOMAaTHU3alH, KOHTPOJIS, Ha3HAYEHHUE U 00J1aCTH Ilepunoguueckas cucrema J[.M1.MeHnneneeBa u u3MEHEHUE CBOICTB Otuet o JIPNe 1 32
JVarHOCTHKH, UCIIBITAHUHA U MPUMEHEHHUS! OCHOBHBIX 9JIEMEHTOB M MX COeIMHEeHUH. OKUCINTENEHO-BOCCTaHOBHTENbHBIE peakimu | T.1 (1-3)
yIOpaBJIeHUs NPOLIECCAMH, XUMHUYECKUX BEUIECTB U UX (OBP). Creniens okucnenus. Coctanenne ypasHeHuit OBP.
JKU3HEHHBIM IIUKJIOM COEIMHEHU N Xumuueckas cBA3b. KoMILIEKCHBIE COe JUHEHUS. X UMHAYECKAs CBSI3b. Otuet o JIP Ne 4 312, 321
MPOIYKIHMH U €€ KaUeCTBOM C OCHOBHBIE THIIBI U XapaKTEPUCTUKU KOBAJICHTHOH cBsI3u. Metox T. 4 (10-12)
HCIIOJIb30BaHHEM COBPEMEHHBIX BaJIeHTHBIX cBs3el. [ mopuam3anusa. KoMiuiekcHele cOeMHEHUS.
CPENCTB aBTOMATU3UPOBAHHOIO Xumudeckas TepmoanHaMuka. OcHOBHbIE TepMorHamMudeckue GpyHkuun |Ortuer o JIPNe 6 34
IIPOEKTUPOBAHUS, 110 COCTOSIHUSI CUCTEMBbI. DHTAJIBINS, SHTPOIUS U dHeprus [ mboca u ux T.6 (15-17)
pa3paboTKe aNropUTMHUYECKOTO U3MEHEHHUS TIPU XUMHUYECKHUX Iporeccax. OCHOBBI TEPMOXUMHUH. 3aKOH PI'P
U TIPOrpaMMHOT0 00ecreueHus I'ecca u ero cinenctus. Kpurepun caMonpou3BOIBHOTO MPOTEKaHUS
CPEJICTB U CUCTEM XUMHWYECKUX PEaKIHi.
aBTOMAaTHU3alMH U YIIPaBICHUS Xumuyeckast KuHeTHKa. CKOpOCTh TOMO- U T€TEPOr€HHBIX XUMUUECKHUX Ortuer o JIP Ne 7 35, 36, 37
poueccamu peakuuid. 3aKoH JAeMCTBYIOLUIMX MACC, KOHCTAaHTa CKOPOCTH PEaKLUH. T.7 (18-21)
dakTopbl, BIUSIONNE Ha CKOPOCTh XUMHYECKOH peakuuu. [TlonsTne
SHepruu akTuBanuu. [IoHATHE 0 TOMOT€HHOM UM F€TePOr€HHOM KaTallu3e.
XuMHuecKkoe paBHOBECHE. Y CIIOBUSI XUMHUYECKOT0 paBHOBecus. KoHcTaHTa
PaBHOBECHS U €€ CBA3b C TepMOJMHAMUYEeCKUMH QyHKIHMIMU. [Tpuannm Jle
[Tarense.
OcHoBbI 25tekTpoxuMun. OnpeaeneHue 1 KiacCupruKaus Otuet o JIP Ne 8 315, 316, 317
SIIEKTPOXUMHYECKHUX TpoIieccoB. [ToHsTHE 06 3IeKTPOAHBIX moTeHImanax. |T.8 (22-24)
CraHnapTHBIH BOJOPOJHBIHN JIEKTPO U BOJOPOJHAS IIIKaJa ITOTEHIHAIIOB.
laneBannyeckue snemenTsl, IJIC u ee namepenue. TepmoarnHaMuKa
3JIEKTPOAHBIX TpolieccoB. YpaBHenue Hepuera. [ToTeHunanst
METaJUIMYECKUX, Fa30BbIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
9NEKTPOAOB. DIEKTPOXUMHUUECKAsl U KOHIIEHTPALMOHHAS MOJIIPU3ALIUSL.
Onexrponus. [locaenoBaTeNnbHOCTD IEKTPOIHBIX IPOLECCOB. 3AKOHBI
Dapanes. DIEKTPOIN3 C HEPACTBOPUMBIMU U PACTBOPHMBIMH aHOJAMH.




Koppo3sus u 3amuTa MeTauioB oT koppo3uu. OCHOBHEIE BUAB Koppo3uu.  [Otuet mo JIP Ne 9 318
XuMudeckas | 3JEKTpOXUMUIEcKas kopposus. Kopposus mon meiicteuem  [T.9 (25-26)
Oy K JafoIINX TOKOB. METOBI 3alIUTHI OT KOPPO3HH: JIETHPOBAHHE,
UIEKTPOXUMHUUECKAS 3aIUTa, 3AIUTHBIE TOKPBITHS; N3MEHEHHE CBONCTB
KOPPO3UOHHOM CpEJIbL.
Konnuratuszsle cBoiicTBa pacTBopoB. OcMoc, Kpuockomnus, 30ynuockonus. PI'P 311,314
Konnouansie cucteMsl. J[UCIIEPCHOCTD U AUCHIEPCHBIE CUCTEMBI.
Knaccudukarus KOTOUIHBIX CUCTEM. 30JIM U resid. MUIeIITBI B UX PI'P 313
CTpO€HHUE. YCTOMYMBOCTH KOJUIOUIHBIX CUCTEM, ONITUYECKUE U
3MEeKTpUUYECKUE CBOMCTBA. METOABI OTyUeHUS U pa3pyLICHUS KOJUIOUTHBIX
CHCTEM.
ITK.19/HA y10. ymeTs ycTaHaBIMBATH 3aKOH 3KBHBAJICHTOB. Otuer o JIP Ne 5 31
B3aMMOCBS3b (PyHIaMEHTaIbHBIX T.5(1)
3aKOHOB XMMHH C (pU3nKo-
XUMUYeCKUMHU sABieHusMU ansi | [lepuonuueckas cucrema J[.M1.MeHnneneeBa u usSMEHEHHE CBOMCTB Otuet o JIP Ne 1 32
OOBSCHEHUS U IPOTHO3UPOBAHNS |3JIEMEHTOB U UX COeMHEeHNH. OKHUCINTENbHO-BOCCTaHOBUTENbHBIE peakunu | T.1 (3)
HaIpaBJICHUS] XUMUYECKUX (OBP). Creniens okucnenus. Coctanenue ypasHeHuit OBP.
MpeBpaLICHUH Xumugeckas cBs3b. OCHOBHBIE THIIBI U XapaKTEPUCTUKU KOBAJIEHTHON Ortuer no JIP Ne 4 312, 320
cBs3U. MeTo BaJleHTHBIX cBA3eil. KoMIneKkcHble coeTMHEHus!. T.4 (12)
Jucconmanus cnabbix ¥ CUIBHBIX SJIEKTPOIUTOB. [ HAPOIU3 CONEH. Ortyer o JIP Ne 3 39, 310
Omnpenenenne pH BOTHBIX pacTBOPOB. T.3 (6, 8)
Xumuyeckast KuHeTHKa. CKOpOCTh TOMO- U T€TEPOr€HHBIX XUMUUECKHUX Ortuer o JIP Ne 7 35, 36, 37
peakuuii. 3aKOH AeUCTBYIOLUIMX MAcC, KOHCTaHTa CKOPOCTU PEAKIIMH. T.7 (21)
dakTopbl, BIUIONNE Ha CKOPOCTh XUMHYECKoH peakuuu. [Tlonstrne
sHepruM akTuBamu. [TonsTre o karanuse. XUMHUECKOE paBHOBECHE.
YcnoBust XuMuueckoro papHoBecust. KoHcTaHTa paBHOBECHS 1 €€ CBSI3b C
tepMoarHaMudeckuMu GyHkuusmu. [Tpuamun Jle larense.
OcHoBbI AuekTpoxumMun. OrpesiesieHue U KiaccupuKaius Otuer o JIPNe 8 315, 316, 317
3NEKTPOXUMHUIECKUX MporieccoB. [lorarue 06 anekTpoaHsx moteHmmanax. |T.8 (23, 24)
CrannapTHBINA BOJOPOJHBIHN IEKTPO U BOJOPOTHAS IIIKAJIa TIOTCHIIHAIIOB.
TlaneBannyeckue snmemenTsl, IJ1C u ee namepenue. TepMoaguHaAMIKa
3JIEKTPOAHBIX TporieccoB. YpaBHenue HepHera. [loTeHunanst
METaJUINYECKUX, FA30BbIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
JIEKTPOIOB.
Kopposust MeTaiuioB 1 criocoObl 3aIUTHl METALIOB OT KOPPO3HH. Otuet no JIPNe 9 318

T.9 (26)




TIK.20/HHU criocoGHOCTD
TIPOBOIUTH AKCTIEPUMEHTHI IO
3aJaHHBIM METOIMUKAM C
00pabOoTKOM 1 aHATH30M X
Pe3yIbTaTOB, COCTABIIAT
OIIMCAHUS BBIMOJIHEHHBIX
HUCCJIEIOBaHUN U
[IOArOTABIMUBATEH JAHHBIE I
pa3pabOTKK HAYYHBIX 0030POB U
myonuKanuit

y3. yMEThb IPUMEHATh OCHOBHBIE
9KCIIEPUMEHTAIIbHbIC 1
pacdeTHbIE METOIBI
OTIPECTICHUS
MaKpOCKOTINYECKIX
XapaKTepUCTUK CUCTEM U
METOJIbl XUMUYECKOTO U (PH3HKO-
XUMHMYECKOT0 aHaIu3a
Pa3IUYHBIX KJIACCOB BEIIECTB

3aKOH SKBUBaJICHTOB. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC peaknunun.

Xumudeckast cBsi3b. OCHOBHBIE THIIBI M XapaKTEPHCTHKH KOBAJICHTHON
cBs3u. MeTon BaneHTHBIX cBa3eil. [ mOpumm3amnms. Komrekcusie
coequHeHus. KadecTBeHHbIC peakny Ha KaTHOHBI jkenesa, memu(ll).
PactBopsl. CriocoOb!I BeIpa)KeHHsT KOHIIGHTPAUU pacTBOpoB. OCHOBHbIE
MOJIOKEHUS TEOPUU JIEKTPOIUTHYECKOH nucconuanuu. KoHcranTta
JIMCCOLMAINK; 3aKOH pa3baBneHus OcrBanbaa. CTyneHyaras JUcconuanus
cJ1abbIX ANIEKTPONUTOB. KOHCTaHTBI KUCIOTHOCTH U OCHOBHOCTH.
OnexTpoauTHYecKas AUccouualys Boabl. BonopoaHslil mokaszaTens cpeasbl.
VoHHble peakiuy B pacTBOpax, ruaponus coneil. ObGpazoBanue
HEPaCTBOPHMBIX coelMHEHNH. [Ipon3BeneHne pacTBOPUMOCTH.
Xumudeckast TepMoarHaMuka. OCHOBHBIE TEPMOIMHAMHYECKNE (DYHKINH
cocTosHUs cucTeMbl. OCHOBBI TEpMOXUMHH. 3aK0H ['ecca U ero cieacTBHs.
Omnpenenenne temoBoro 3¢ ¢dexra HelTpanmusannu. Kputepun
CaMOIPOM3BOIBHOTO MPOTEKAHNUS XUMUYECKUX PEAKIIMMI.

Xumnueckasi KHHeTHKa. CKOpOCTh TOMO- U TeTePOTeHHBIX XUMUUECKUX
peaxiuii. 3aK0oH JeHCTBYIONUX Macc, KOHCTaHTa CKOPOCTH PEAKIIUH.
@DakTopsl, BIUAIONINE HA CKOPOCTh XUMUYeCKOU peakuuu. [Tonsatue
SHEPruy aKTUBaluU. XMMUYECKOE PABHOBECHUE. Y CIIOBUS XMMHUUYECKOTO
paBHOBecus. KoHcTaHTa paBHOBECHS U €€ CBSA3b C TEPMOANHAMUYECKIMHU
GYHKIUSIME.

OcHoBbI autekTpoxuMur. OmpeziesIeHne U KiacCupUKaIs
IEKTPOXUMHUUECKHX TponeccoB. [ToHsTHE 00 37EKTPOAHBIX HOTEHIMAAX.
CrannapTHBIN BOJOPOJHBIHN IE€KTPO, X BOJOPOJHAS IIKala TOTEHIUAIIOB.
laneBannyeckue snementsl, IC u ee usmepenue. Ypasuenue HepHcra.
[ToTeHnanbl METANITMYECKUX U Ta30BBIX ANEKTPOIOB.

Onextponu3. 3akoHsl Papajes. DIEKTPOIU3 C HEPACTBOPUMBIMU U
PacTBOPUMBIMHU aHO/IAMHU.

Koppo3sus u 3amura MeTauioB oT Koppo3uu. OCHOBHbBIE BUBI KOPPO3UH.
XuMmmu4ecKkas U 3JIeKTpoXuMHuueckas kopposust. Kopposus nox neiictBuem
OJTy’KTaoIIIX TOKOB. MeTObI 3aIUTHI OT KOPPO3HHU: JIETHPOBAaHUE,
AIEKTPOXUMHUYECKas 3aIIMTAa, 3aAITUTHRIEC TIOKPBITHS; N3MEHEHHE CBOWCTB
KOPpO3HOHHOH cpebl. Koppo3us MeTannos u 3alura MeTaaioB OT
KOPPO3HH.

KosummraTusHbie cBoiicTBa pacTBOpoB. OcMOC, KPHOCKOMHS, 30YIHOCKOIIHSL.
Konnounansie cucteMsl. JIUCIEPCHOCTD U AUCHIEPCHBIE CUCTEMBI.
Knaccudukarms koutonaHeIx cucteM. MHUIEIUTBI M UX CTPOCHHE.

Y CTONUUBOCTD KOJUIOMIHBIX CUCTEM, ONTHUYECKUE U ITEKTPUIECKUE
CBOMCTBA.

Otuer o JIPNe 1, 5
T.1(1-3), T.5(1-2)
Oruer o JIP Ne 4
T.4(10-12)

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

Otuyet o JIP Ne 6
T.6 (15-17)
PI'P

Ortuer o JIP Ne 7
T.7(18-21)

Otyer o JIPNe 8
T.8 (22-24)

Otuer o JIP Ne 9
T. 9 (25-26)

PI'P
PI'P

31,32

321,322

38, 39, 310, 319

34

35, 36, 37

315,316, 317

318

311,314
313

Kparkue o0Go3nauenus: JIP — naboparopnas padora, PI'P — pacuerHo-rpaduueckas padora, T — Tema (3amaHust A 3aIUT Ja0OpaTOPHBIX PaboOT M3

[Tpunoxxenus 2), 3 — TUIIOBOE 3aJlaHUE TECTa IS 3a4eTa.




2. Meroauka oueHKH 3TanoB GopMUPOBAHNS KOMIIETEHUMA B pAMKaX IUCHUILIAHbI.

[IpomexxyTounass aTrrecTanus IO JUCHMIUIMHE MpPOBOIUTCI B 2 ceMecTpe - B (opme
mubdepeHIIMPOBAaHHOTO 3a4yeTa, KOTOPBIM HampaBlieH Ha OIEHKY C(HOPMHPOBAHHOCTH KOMIIETEHIIUN
[K.19/HU, I1K.20/HU.

3aueTr MMpOBOAUTCA B (bopMe IMMCBMCHHOI'O TECTUPOBAHUS, BAPHUAHTBI TECTAa COCTABJIAKOTCA U3 BOIIPOCOB,
MMPUBCACHHBIX B macropTe 3a4€Ta,l103BOJIAIOIINX OLICHUTD IIOKa3aTcIin C(l)OpMI/IpOBaHHOCTI/I
COOTBCTCTBYIOIIIUX KOMHCTGHHI/Iﬁ

Kpome Toro, chopMupoBaHHOCTh KOMIETEHIUI MTPOBEPSETCS MPH MPOBEICHUN MEPOIPHUITUN TEKYILEro
KOHTPOJIS, yKa3aHHbIX B TaOnuue pazjena 1.

B 2 cemecTtpe 00si3aTelbHBIM 3TAllOM TEKYIIEH aTTECTAllUU SIBJISETCS pacueTHo-Tpaduyeckas pabora
(PT'P). TpeboBanus k BeinoiaHenuio PI'P, cocraB u mpaBuiia oteHKd chopMyaupoBansl B macmopte PI'P.

OO0mme npaBuiia BEICTABJICHUS OLICHKHU 10 AUCIHUILIMHE ONPEAETSIOTCS OaIbHO-PEUTHHTOBOW CUCTEMOM,
IPUBEJCHHOM B paboueil mporpamMme AUCLHUIUINHBL

Ha ocHoBanuu npuBENEHHBIX Jajiee KPUTEPUEB MOXKHO ClieJaTh OOMIMKA BBIBOJ O C(POPMUPOBAHHOCTH
komnetenmumii [TK.19/HU, [1K.20/HU, 3a koTopble OTBEYaeT AUCHUILINHA, HA PA3HBIX YPOBHSIX.

O0uas xapakTepuCcTUKA YPOBHEH 0CBOEHHSI KOMIIETEHIHIA.

Hu:ke moporoBoro. YpoBeHb BBITIOJHEHHS PadOT HE OTBEYAeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHWH,
TEOPETHUYECKOE COJIEpKAHNE Kypca OCBOEHO YaCTUYHO, ITPOOENbl MOTYT HOCUTh CYIIIECTBEHHBIN XapakTep,
HE0OXOMMBbIE MMPAKTUYECKHUE HaBBIKU PAOOTHI C OCBOEHHBIM MaTepHaIoM c(hopMUpPOBaHbI HE JOCTATOYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoil OOydeHHus y4eOHBbIX 3aJaHUN HE BBIIOJIHEHBI WM
BBINOJIHEHBI C CYIIECTBEHHBIMU OIIMOKAMHU.

IloporoBplii. VYpoBeHb BBHINOIHEHUS pabOT oOTBeyaeT OOJIBLIIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETHUYECKOE CO/IEPKaHNEe Kypca OCBOCHO YaCTHYHO, HO IPOOEIbl HE HOCAT CYIIECTBEHHOI'O XapakTepa,
HEO0OXOMMBbIEe MPAKTUUECKHE HAaBBIKK PabOThl ¢ OCBOEHHBIM MaTe€pHUalioM B OCHOBHOM C(OPMUPOBAHBI,
OOJIBIIMHCTBO MPEyCMOTPEHHBIX MPOrpaMMoil 00ydeHMs y4eOHBIX 3a/laHUil BBIMOJIHEHO, HEKOTOPbIE
BU/IbI 33/1aHUH BBITIOJIHEHBI C OMIMOKaMHU.

ba3oBbIi. YPOBGHL BBITIOJTHCHU A pa60T OTB€YaCcT BCCM OCHOBHBIM Tpe6OBaHI/I5[M, TCOPECTUICCKOC
COACPIKAHUC KYpCa OCBOCHO ITOJIHOCTBIO, 0e3 Hp06eJ'IOB, HCKOTOPLIC TNPAKTUYCCKHUEC HABBIKU pa6OTBI C
OCBOCHHBIM MaTc¢puajioM C(bOpMHpOBaHBI HEOOCTATOYHO, BCC MPECAYCMOTPCHHBIC TIpOT paMMOﬁ O6y‘leHI/Ifi
yqeGHHe 3aaHus BBIIIOJIHCHBI, KQY€CTBO BBLIIIOJHCHUA HHU OJHOTO M3 HUX HC OICHCHO MHWHHMAJIbHBIM
YU CJIIOM 6aJ'IJ'IOB, HCEKOTOPBIC N3 BBINTOJIHCHHBIX SaﬂaHHﬁ, BO3MOJXXHO, COACPIKAT OIIIMOKH.

IIpoaBuHYTHINA. YPOBEHb BHIIOJHEHHUS PadOT OTBEYAET BCEM TPEOOBAaHUSAM, TEOPETHUECKOE COMEpPIKaHUE
Kypca OCBOEHO IMOJHOCTBIO, 0€3 MpoOesoB, He00X0AMMbIE PAKTUYECKHE HABBIKM PabOThl C OCBOEHHBIM
MaTtepuajoM c(hHOpMHUpPOBaHbI, BCE MPEAYCMOTPEHHBbIE MpPOrpaMMoil oO0ydeHHs yueOHble 3aJaHus
BBINOJIHEHBI, KAUECTBO MX BBIIOJHEHHSI OLIEHEHO YHUCIIOM OaljioB, OJU3KUM K MAaKCUMAaJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET
Kadenpa xuMun 1 XMMUYECKON TEXHOJIOTHH

ITacnopr 3a4era

M0 JUCHUIUIMHE «XUMHUS», 2 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:
OJMHOYHEIN, MHOKECTBEHHBIM, COOTBETCTBUE, YMCIIOBOM. TecT BKIo4YaeT B ceOs 3amaHus I10
JIMJJAKTHYECKUM CIHUIIAM: 00II[asi 1 HeOpraHM4YeCcKasi Xumust, (pu3mdeckast ¥ KoJuTouIHast xumust. Ha
BBITIOJTHEHUE TECTOBBIX 3amaHuii oTBoauTcs 90 muHyT. OTBETHI HA 3a/IaHUs, TPEOYIOIINE PACUETOB,
TIOAITBEPIKIAOTCS B IMCHMEHHOM 3a4eTHOM pabote. Kaxknoe 3aianne B 3aBUCHMOCTH TUTIA BOIIPOCA
YPOBHS CJIO)KHOCTH OLIeHHBaeTcst oT 1 110 3 Gasuios.

ITIpumep Tecra s 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)

3amanne 4. YpaBHEHHE XUMHUYECKOW pEaKUUH, CTaHAAPTHOE HW3MEHEHHWE SHTAIBINH B
KOTOpOM COOTBETCTBYET CTaHIAPTHOM SHTAIBIIUU 00pa30BaHuUs TBEPAOro KapOoHaTa Oapus npu
temrepatype 298K umeer Bua . (1 6ann)

3amanne 5. Ecmu TemmeparypHblii K03(pQHUIMEHT CKOPOCTH peakuuu paBeH 3, U IpH
temriepatype 25 °C peakiusi 3akaHuMBaeTcs 3a 36 MUHYT, TO Torjaa npu temmneparype 45 °C
BpeMsI 3aBEpIICHUs OyeT paBHO _ MHHYTaM. (2 bania)

3amanue 6. [Ipu yBenmuueHnn naBjieHus B 4 pa3a ckopocTb npsimoit peakimu C(1) + 2 Cly(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 IIIOKO3bI C MACCOBOM J10JIel pacCTBOPEHHOTO BEILIECTBA
20% u 300 r pactBopa ¢ MmaccoBoil noneir 10%. MaccoBasg A0Jsi BeUIECTBAa B MOJYYEHHOM
pactBope paBHa __ % . (2 bania)

3ananue 9. PactBop cepnoit kuciaotel umeer pH=1. KoHuenTpauus cepHoil KuciaoTsl B 1
JUTpE pacTBopa paBHa . (2 baina)

3ananue 10. ®enondranenH OyaeT UMETh MAJIMHOBYIO OKPAacKy B pacTBOPE IPU T'MAPOIIU3E
coueit: NapCOs, PB(NO3), KNO3, KNOy. (3 6anra)

3ananue 11. OcMoTHUECKOE IaBlIEHUE pacTBOpa, comepxkaiuero 23 r ataHona B 500 r Boasl
npu 20 °C, paBHO klla. (2 banna)

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

3ananue 13. Jlns 3074, nonydenHoro no peakuuu FeCly + NapS(u30bitok) = FeS + 2 NaCl,
HAWJIy4IllUM KOaryJupyloluM JeiicTBueM OyayT oOnanaTh (KaTHMOHBI/aHHOHBI)
SIIEKTPONHTA. (2 bania)

3ananue 14. PactBop, conepxkamuii 6,4 r HeanekTponuta B 100 r 6eH301a, KpUCTALIU3YETCs
npu temneparype Ha 2,55 °C HuKke, 4yeM YHCTBI OeH30j. MousipHas Macca HEdIEKTPOIHUTA
paBHa __1/Moib. Ki,(CeHg) = 5,1 rpan-xr/mouns). (2 6anna)
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3aganue 15. Ilpu paboTe raqbBaHHYECKOTO 3JEMEHTA, COCTOSILIET0 M3 aTIOMHHHEBOIO M
KOOAJIbTOBOTO 3JIEKTPOJIOB, MOTPYXEeHHBIX B 0,5M pacTBOpHI X XJOPHUAOB, Ha aHojxe Oyner
IPOTEKaTh MPOIIECC, ypaBHEHUE KOTOPOro UMeeT BUA . (2 banna)

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

3amanme 17. 1,55 r onoBa ObUIO MOJTYYEHO MPH SJIEKTPOIM3E BOJHOIO PACTBOpA XJIOpHIIA
osoBa(ll) ¢ yronbubiMu 3nekTpogamu B TedeHue 0,5 4. Cuna Toka, IPOMYLIEHHOTO IPU 3TOM
4epes pactBop, paBHa A, F =96500 K, Mr(Sn) = 118,7 r/moib. (3 6aia)

3ananue 18. s 3a1uThl XKEJNEe3HbIX U3JEIUNH OT KOPPO3UH B KAUECTBE AHOAHOTO MOKPBITHS

MO3KHO MCIIOJIb30BaTh . (2 6anna)

3aganue 19. PacrtBopumocts 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)

3ananue 21. OGpa30oBaHUIO XUMUYECKOM CBSI3U CIIOCOOCTBYET . (1 6ann)

3aganue 22. [Ipu B3auMo1eiiCTBUM NOHOB Fed* ¢ pacTBOPOM, COJEPAKAIIETO POJAHU]T - HOHBI,
HaOII01aeTCsl 00pa3oBaHUe OKparuBanusi. (2 6auia)

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

(moamnucek)
(mata)

2. Kputepuu oleHKH

* OrtBer Ha TeCT JUIS 3aUeTa CUUTACTCS HEeYd0BJEeTBOPUTEIbHBIM, €CITH CTYIEHT He 000CHOBAHO
NPUMEHSIET OCHOBHBIC IOHSTHS W 3aKOHBI XMMHH, HE COOTHOCHT TEOPETHYECKHE 3HAHHS C
3aMUCSIMHU Ha SI3bIKE XUMHYECKUX (OPMYJ M CHMBOJIOB, B TIMCBMEHHOW pabOTE OTCYTCTBYIOT
OTBETHI HA BOMPOCHI WJIM COJIEPKATCS MPUHIUITAAIBHBIE OIMOKH, He c(hOpMUpOBaHA CUCTEMA
XMMHUYECKUX MOHATHH, naeT MeHee 50% npaBmwibHbIX 0TBeTOB. OrieHKa cocraBiseT Menee 10
bannos.

» OrtBer Ha TecT /Ul 3a4eTa 3aCYMTHIBACTCS HAa MOPOTOBOM YPOBHE, €CJIM CTYJCHT HE BO BCEX
cltydastx 000CHOBAaHO NPUMEHSIET OCHOBHBIC TIOHTHSI M 3aKOHBI XMMHUH, B YaCTH BOIIPOCOB HE
COOTHOCHUT TEOPETUYECKUE 3HAHMSA C 3aIUCIMM Ha SI3bIKE XMMUYECKUX (OpPMYJT U CUMBOJIOB, B
NUCEMEHHOW pPaboTe OTBETHl Ha BOMPOCHI COMEP)KATCS OMMOKA B MaTeMaTHYECKHX
BBIYMCIICHUSX, aeT He MeHee 50% npaBuibHbIX 0TBeTOB. Ouenka coctasnser 10-14 6annos.

* OrtBeT Ha TecT JyIi 3adyeTa OWJIET 3aCUMTHIBAeTCS Ha 0a30BOM YpOBHE, €CIIM CTYAEHT IpPHU
OTBETE€ Ha BOIPOCHI YETKO (OPMYIMPYET OCHOBHBIE MOHATUS M 3aKOHBI XMMMHU, B YaCTH
BOIIPOCOB KOPPEKTHO COOTHOCHT TEOPETHYECKUE 3HAHUSI C 3alMUCSIMHU Ha S3bIKE XUMHUYECKHX
dbopMyn M CHMBOJIOB, B HHCBMEHHOW pabOTe HECKOJIBKO OTBETOB Ha BOIPOCHI COAEpXKaT
HETOYHOCTH WJIM HE3HAUMTEIbHbIE OIMMOKM, CBSA3aHHBIE C BBIZCICHUEM IPHU3HAKOB
KJIacCU(UKALUK UM MTPU COCTABJICHUN YPaBHEHUH peakiMii, B MATEMAaTHUECKUX BBIYMCIEHUIX
MOTYT TIPHCYTCTBOBaTh HE3HAUYMUTENbHBIE IIOTPEIIHOCTH, jaaeT Oonee 75% TpaBHIIBHBIX
otBeToB. Onenka cocrasiusetr 15-17 6annos.

* Ortser Ha Ouner (TecT) A 3aueTa OWJIET 3aCUUTHIBAETCS HAa NMPOABHHYTOM YPOBHE, €CIU
CTYAEHT NP OTBETE Ha BOIPOCHI YETKO (OPMYIHPYET OCHOBHBIE TIOHATHS U 3aKOHbI XMMUH,
KOPPEKTHO COOTHOCHUT TEOPETUYECKHE 3HAHUS C 3aAIMCSIMH Ha S3bIKE XUMHYECKUX (OpMYI 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, €CJIH CyMMa OaJUTOB ITO BCEM 3a/IaHUSIM OHMIIETa OCTaBIIICT HE MCHEe
10 6awuioB 3 20 BO3MOXKHBIX.



3. IlIkana oneHKH

PeiiTuHr cTynenTa mo aucturuinHe "Xumusa'" onpenesnsercs Kak cymMma 0ayuioB 3a padoTy B
TeYeHHE ceMecTpa (TeKyIlas arTecTanus) U 0aioB, MOJIYYEHHBIX B Pe3yJbTaTe MPOMEKYTOUHON
arrectauuu (3ader). CooTHouieHue OaioB 3a pa3iWyHbIE BUABl YYEOHOH MAESITENBbHOCTU
crynenra coctasisier 80:20, cymmapuo 100 6amios.

B ciyuae ecnu cryneHT HaOupaeT MOrpaHMYHOE YUCIO OajuloB (CyMMAapHO MO pe3ylbTaram
TEKyIIeH U MPOMEXKYTOYHOM arTecTanuii), mpernoiaBaresib MPOBOAUT JIOMOJHUTENbHYIO Oeceny Mo
Borpocam (1. 4) v 1O €€ pe3yJibTaTaM BBICTABIISIET COOTBETCTBYIOIIHME OATbl U UTOTOBYIO OIICHKY.

B o01weii onieHKe o AMCHUILIMHE OAJLIbI 32 3aUeT YUYUTHIBAIOTCS B COOTBETCTBUHU C IIPABHIIAMU
OaJIbHO-PEUTUHTOBOM CHCTEMBI, IPUBEACHHBIMU B paboyeil mporpaMme JUCIUILINHBL.

4. Bomnpocsl K 3a4eTy M0 TUCIHIJINHE « XHMHSD)

1. TloHsiTHE «XMMUYECKHI SKBUBAJICHT), 3aKOH SKBUBAJICHTOB U €T0 CJICICTBUSI.

2. Crpoenue aroma. XapaKTepUCTHKa COCTOSHUS AJIEKTPOHA B aTOME CUCTEMON KBaHTOBBIX
yucen. llpunnun [laynu w npaBuno XyHnAa, NPUHLIMI HAaUMEHbIIEH SHEPrUM, IIPABUIIO
KiteukoBckoro.

3. Ilepuogmuveckuii 3akOH U mepuoAuveckas cuctema odjemeHTtoB J[.M.Menneneena,
AJIEKTPOHHBIE (DOPMYIIBI aTOMOB M HMOHOB. [lepHoawueckoe W3MEHEHHWE CBOMNCTB AJIEMEHTOB
(MpOCTBIX BELIECTB) W MUX COEAMHEHUH. OHEPruy MOHU3ALUH, CPOJCTBO K DJIEKTPOHY,
3JIEKTPOOTPULATENBHOCTh; 3aKOHOMEPHOCTHM HW3MEHEHUs H3TUX BEJIWYMH [0 TIpynnam u
IIEPHOJIaM.

4. Xumudeckas CBs3b. THUIBI XMMHYECKOH CBSI3M: KOBAJIEHTHAs W HMOHHAs; UX CBOWCTBA.
OOMCHHBIH M JTOHOPHO-aKIICTITOPHBIM MEXaHU3Mbl 00pa3oBaHUs CBs3W. KBaHTOBOXMMHYECKHE
METO/Ibl OMMCAHUSI XUMHUYECKOM CBSA3H M0 METOJY BAJICHTHBIX CBsizeil. Curma(c)- u nu(m)-cBsi3u.
[IpencraBinenuss 0 TUOPUIM3ALUKA ATOMHBIX OpOMTaNel MPH ONMUCAHUM XUMHUYECKOW CBS3H B
Mosiekysiax. OCHOBHBIE XapaKTEPUCTUKU KOBAJIGHTHOW CBSI3U: SHEPrusi (SHTAJBINSA) CBSI3H,
JUIMHA, KPAaTHOCTb, BAJEHTHBIN yroy, MNOJSPHOCTb CBA3U. [IUNOJNBHBIA MOMEHT CBSI3U H
JUIIOJbHBIA MOMEHT MOJIEKYJIBI.

5. KoMIUIeKCHBIE COCIMHEHHUS: HOH-KOMILIEKCOOOpa30BaTeib, JHMTaHIbl, BHYTPCHHSSI W
BHEIIHAS cdepbl, KOOpAWHAIIMOHHOE YHCI0. MOHO-, OW- W TONHUIEHTATHBIE JIUTaHBI.
Homenkmarypa komIuieKCHbIX coeauHeHuid. Krnaccupukanus  KOMIUIEKCHBIX COEIUHEHUM.
Juccoumanys KOMIUIEKCHBIX coequHeHud. KoHCTaHTa yCTOWMYMBOCTHM KOMILJIEKCHOTO HOHA.
IIpupona XUMHYECKON CBSI3M B KOMIUIEKCHBIX COCAMHEHUSAX. [IpUMEHEHME KOMILIEKCHBIX
COCTUHEHUH.

6. DJeMeHThl XMMHUYECKON TepMOIWHAMUKHU. BHYTpEHHSAS SHEprus U SHTAIBIUS CHCTEM.
I[TepBblii 3akoH TepMoauHaMukH. TertoBoii 3pdext xumuueckoil peakuuu. Tepmoxumuueckue
YpaBHEHHUS TPOIECCOB. DHTAIBIIMUA O0pa30BaHUs XUMHUYECKUX COoeAMHEeHHi. 3akoH ['ecca u
cnenctBusi U3 Hero. [loHsTHe 00 SHTPONUM M €€ M3MEHEHUH B XMMHUECKUX MPEBPAIICHUSIX.
Oneprusi [m60ca u ee U3MEHEHHE B XMMHUUYECKHX Iporeccax. Kpurepuii caMmonpou3BoJIbHOTO
MPOTEKAHUS XUMUYECKUX PEAKIIUN B N300apHO-U30TEPMHUUECKUX YCIOBUSIX.

7. Xummndeckas KWHETHKA. | OMOTeHHBIE U TreTeporeHHbie peakiuu. CKOpoCcTh TOMOTEHHBIX
XUMUYECKUX peakiuid. DakTopsl, BIUAIONME HA CKOPOCTh XMMHYECKOW PeaKIuu. 3aBUCUMOCTD
CKOPOCTH XMMHYECKOM pEeakiuu OT KOHLIEHTPAlUi pEearupyrollnX BEIIECTB, 3aKOH JEHCTBUS
Macc. Koncranra ckopoctu. Kunernueckoe ypaBHenue. [lopsaok U MOJIEKYISPHOCTh PEAKIUU.
3aBUCHUMOCTh CKOPOCTH peakiuu oT Temneparypsl. [IpaBuno Bant-T'opda. VYpaBHenue
Appennyca. [lonsTue sHEeprun aKTUBALIUH.

Xumunyeckoe paBHoBecue. OOpaTumMble U HeoOpaTHMble peaknyd. KoHCTaHTa XUMHUYECKOTro
paBHOBECHS, €€ CBS3b C TEPMOJWHAMUYECKUMHU XapaKTEPUCTUKAMH CHUCTEMbl. CMelleHHe
paBHoBecuss W npuHuun Jle Illatense-bpayna. Xumuueckoe paBHOBECHE B T'€TEPOrE€HHBIX
cucremax. [loHSTHE O TOMOIN€HHOM W TE€TEpPOreHHOM Katanuse. [loHsTue o MexaHu3Mme
TOMOTEHHOTO KaTaiu3a. ABTOKaTaIN3.

8. PactBopel. Ompenenenne W KiIacCH(pUKAIUMA pacTBOpPoB. PacTBopeHnme Kak (U3HKO-
XuMu4Yeckuii mporecc. PactBopumocTh. CrocoObl BBIpaKEHHUS KOHIIEHTPAIlMUd PacTBOPOB.



DNEeKTpoIUTHUYECKas AMCCOLMAIMs B BOAHBIX pacTBopax. CuilbHbIE (HEACCOLMHUPOBAHHBIE) U
cima0pie (aCCOLMUPOBAHHBIE) ANEKTPONUTHl. KOHCTaHTa M CTENEeHb OUCCOLMALUU CJIadoTro
anekTposuta. OCOOEHHOCTH BOJABI KaK pacTBOpHUTeNss. Bomopomnslil mokazatenb cpensl (pH).
MeTtonbl onpenenenns Beauuunsl pH.

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

HonHble peakuuu B pacTBopax. PaBHOBeCcHE MaopacTBOPUMBIN 3JIEKTPOIUT — HACHIICHHBIN
pactBop. [IpousBeaeHne pacTBOPUMOCTHU. Y CIIOBHS BBINAJCHUS U PACTBOPEHHUS OCaJKa.

9.Komnouanele © JHUCIEPCHBIE CUCTEMBI. JIMCTIEPCHOCTh W AMCIEPCHBIE CHUCTEMBI.
Knaccugukanus nucnepcHbIX cucteM. Munenisl, ux oopazoBanue U crpoeHue. OnrTudyeckue u
JNEKTPUYECKUE CBOMCTBA KOJUIOMJHBIX CHUCTEM. MeToAbl TMOJNyYeHHUs U pa3pylIeHUs
KOJUIOMJIHBIX cucTeM. [loHsTHE KOarysiuu.

10.  DrnexTpoxuMHUYECKHE MIPOLIECCHI. Omnpenenenue u KJ1accu(puKanus
INEKTPOXUMHUUYECKUX MpoIieccoB. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTETBHO-
BOCCTAHOBUTEIbHBIN MOTEHIUA. Hamnpasnenue MPOTEKAHUS OKUCIUTEIBHO-

BOCCTAHOBHUTEIBHBIX PEAKIUUA. DJIEKTPOAHBIN MOTEHIUAI. BOIOPOAHBIN 3JIEKTPOA CpaBHEHHS.
VYpaBnenue HepHcra. PaBHOBecHE Ha rpaHulle METAIUI—PACTBOP. XMMHYECKUE UCTOYHUKHU TOKA.
l'anpBannyeckue DJIEMEHTEL. AKKYMYJISITOPBI. DneKkTponn3 KakK OKHCIIUTEILHO-
BOCCTAHOBHUTEJbHBIA MpOLIECC. DIEKTPOJIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMU AHOJIAMH.
XuMH4ecKast M dJIEKTPOXUMHUIECKast KOppo3ust MeTauioB. CriocoOb! 3alIUTH OT KOPPO3UH.



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocuOupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTET

Kadenpa xumuu 1 XuMu4eckoi TEXHOIOTHH

IHacnopr
pacueTHO-TpapruecKoil padboTbl

10 JUCIUIUTMHE «XUMHUS», 2 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 onjeHrBaeMble O3UIMH PUBEACHBI B TAOJIHIIE.
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.



[NepeveHs TEOPETUIECKUX BOMIPOCOB IS 3a4eTa

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

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

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

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

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

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

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

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

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

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

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

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



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

0 JUCLUILIAHE XUMHUS
(HauMEeHOBaHHME AUCLUILIHBI)

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

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

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

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

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

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

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

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

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

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

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

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

Tema 4. KoMmIiekcHbIE COeUHEHNS. XUMHYECKast CBS3b.

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



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

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

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

Tema 5. XUMHU4YECKUI DKBUBAICHT.

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

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

Jluoaxmuueckasn eounuya 2. @usuueckas u KOJIOUOHASL XUMUSL

Tema 6. XuMuyeckasi TEpMOJMHAMUKA.

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

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

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

Tema 7. KuHeTuka XUMHYECKUX peakMid. XMMUYECKOE paBHOBECHE.

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

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

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

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

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

Tema 8. I'anbBaHUYECKUHN 3JIEMEHT. DJIEKTPOIHU3.

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



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

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

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

a) UCTIOJIB3Ysl CTAHJAPTHBIC SJICKTPOIHBIC TOTCHIIHAIBI;

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

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

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

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

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



