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(KpeauTtoB)
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Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

66

Jekuymn, yac.

18

MpakTnyeckune 3aHATUA, Yac.

18

NabopaTopHble 3aHATUSA, Yac.

18

13 HNX B aKTVUBHOIA 1
VHTEPaKTMBHOI (hopMe, Yac.

ATTECTaums, yac.

KoHcynbTaumm, vac.

10

10

CamocTonTefibHas paboTa, yac.

42

11

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

PI'3
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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenuyuna @IrocC: OIIK.2 Bnajenne HAYITHBIMH OCHOBAMH TeXHOJIOTHYECKHAX HPOECCOB B 00/ 1acTH
HKCINIYATAIHH TPAHCIOPTHO-TEXHOJIOTHUCCKHX MAIIITH U KOMILICKCOB; 8 4ACHIU C1EOVIOUiUX Pe3VIbmamos
obyuenusn:

y1. yMeTb yCTaHaBMBATL B3aMMOCBSA3b (PYHAAMEHT/IbHBIX 3aKOHOB XMW C (IN3UKO-XUMUYECKMM
ABNEHUAMU ANS 0GbACHEHWS U MPOrHO3MPOBaHUS HANpaBNeHNS XUMUYECKUX NPeBpaLLeHNi

Komnemenyun @IOC: OIIK.3 roToBHOCTDH IPHMEHSITh cHcTeMY (pYHIAMEHTAJILHBIX 3HAHHII (MaTeMaTHYeCKHX,
€CTEeCTBCHHOHAYTHBIX, HHRCHEPHBIX H YKOHOMHYECKNX) /ISl IIeHTHPUKANNN, GopMy THPOBAHNS U PelIeHAsT
TeXHHIECKAX H TeXHOJIOTHIeCKAX MPod/ieM KCINIYATAITH TPAHCIIOPTHO-TEXHOJIOTAMeCKAX MATINH U
KOMILIEKCOB; ¢ YACHU CTLeOYIOMUX Pe3YIbMamoe 00yUeHun:

34. 3HaTb OCHOBHbIE MOHATUA N 3aKOHbI XUMUW, 3aKOHOMEPHOCTN NPOTEKAHNA XUMNYECKMX MPOLECCOB;
CBOIICTBA, HAa3Ha4YeHUe 1 061aCTV NPUMEHEHNSA OCHOBHbIX XMMMUYECKMX BELLLECTB U MX COEUHEHWI

y1. BNageTb MeTOAaMM BbIMO/IHEHWS 3/lEMEHTaPHbIX TAGOPATOPHbLIX (PU3NKO-XUMUYECKUX UCCNIE[0BaHWIA B
06/1aCTN NPOthecCcUOoHaNbHOM AEATENbHOCTU

Komnemenyus @IOC: OIIK.4 roToBHOCTH IPHAMEHATH B MPAKTHYECKO 1eSITe TbHOCTH P HHIHITLI
PANHOHAILHOI'0 HCNO/Ib30BAHNAS NPHPOJHBIX PECYPCOB H 3AIIHTHI OKPYAKANINEH CPebI; 6 HACHIU C1EOVIOUUX
pe3yasmanioe oGyueHun:

31. 3HaTb BTOPUYHbIE 3HEPreTUYECKME PECYPCHI

Komnemenyus @IOC: I1K.21 roTroBHOCTH IPOBOIHTH H3MEPHTEILHEBI SKCIICPAMEHT 1 ONCHABATH
pe3yIbTAThI H3MEPEHHil; ¢ uacmi cledylomux pe3yibmamos ooy ueHusn:

y3. YMeTb NMPUMEHSATb OCHOBHbIE 3KCMEPUMEHTA/IbHbIE U pacYeTHbIe METOAbI OMNpPeeneHNs MaKpOCKONUYECKNX
XapaKTePUCTUK CUCTEM U METOAbI XMMUYECKOT0 M (PU3MKO-XUMUYECKOIO aHa/I13a pasiMiHbIX KNacCcoB BELLECTB

2. TpeboBaHus HI'TY K pesynbTataM 0CBOEHUS ANCLUNINHbI

Tabnuua 2.1
PesynbTaTbl M3yuYeHUs AUCLUMNNINHBI N0 YPOBHAM 0CBOEHUS (UMETb dopMbl OpraHmsaunm
npescTaBfieHWe, 3HaTb, YMeTb, BNajeTb) 3aHATUIN

Xumus

OlK.2.yl ymeTb ycTaHaB/MBaTb B3aMMOCBS3b (DyHAaMeHTa/IbHbIX 3aKOHOB XMMWUU C
(DM3NKO-XMMNYECKNMU ABNIEHUSMWN A1 00BACHEHUSA 1 MPOrHO3MPOBaHWSA Hanpas/eHNs
XUMUYECKUX MpeBpaLLeHnii

1.0 cBf3M Kypea ¢ APYTMMHA JAUCIHAILIMHAME HAIIPaBICHUA U O €TO POIH B Nekumu; MpakTUYecKue 3aHATUSA
HOATOTOBKE 00yJaIoImMuxes

OrlK.3.34 3HaTb OCHOBHbIE MOHATUA U 3aKOHbI XMW, 32aKOHOMEPHOCTW MPOTEKaHUA
XUMMNYECKUX MNPOLIECCOB; CBOWCTBA, HasHauyeHne 1 061acTu NPUMEHEHNSI OCHOBHbIX
XUMWNYECKUX BELLLECTB U UX COeAIHEHWIA

2.00 OCHOBHBIX MOHATHIX W 3aKOHAX XUMHAH, O KACIOTHO-OCHOBHBIX 1 ﬂeKLl,I/II/I; npaKTVlLlECKVle 3aHATUS;

OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX CBOHCTBAX coeTUHEHUH Ja6opaTopHble paboThl;
CamocTosnTe/NbHasA paboTa

3.0 XUMHIECKUX CUCTEMax U XUMUTEeCKIX uponeccax ﬂeKLl,I/II/I; npaKTVlLlECKVle 3aHATUS;

JlabopaTopHble paboTbl;
CamocTosaTenbHas paboTa

4.0 IpHUPOJAE U XapaKTECPHBIX CBOMCTBAX XUMHUYECKON CBSI3H, TUIIAX XUMHYECKUX ﬂeKLl,I/II/I; npaKTVI YecKue 3aHATUS;

peakiit Na6opatopHbie paboThl;
CamocrodaTensHas paboTa
5.06 oOmux cBOHCTBAX TOMO- U TETEPOTCHHBIX CUCTEM Nekuun; MpakTUYecKie 3aHATUS;

JlabopaTopHble paboTbl;
CamocTosaTenbHas paboTa

OrlK.4.31 3HaTb BTOPUYHbIEe 3HEPTeTUYECKME Pecypchbl

6.0 BO3MOKHBIX SKOJIOTHIECKHX ITOCTE ACTBUAX XUMHUICCKUX IIPOTECCOB erKLl,I/II/I; ﬂa60pa‘|’0p|.|b|e pa60'|'b|

7.0 MeTO/aX UAEHTU(DUKAIINE BENecTBa CamocTosTenbHas pa60Ta




OrlK.3.34 3HaTb OCHOBHbIE MOHATUA U 3aKOHbI XMW, 3aKOHOMEPHOCTW MPOTEKaHUA
XUMMNYECKUX MNPOLIECCOB; CBOWCTBA, HasHauyeHne 1 061acTu NPUMEHEHNSI OCHOBHbIX

XNMNYECKUX BELLIECTB N NX COG,U'MHEHMVI

8.KBaHTOBO-M€XﬂHI/I‘IGCKyIO MOJEIbL CTPOCHUI aToMa U IEPHO JUTHOCTD CBOMCTB
XUMHUIECKHUX DJIIEMEHTOB H UX COeTUHCHUN

Nekunun; CamocTosTe/ibHas
paboTa

OlNK.2.yl ymeTb ycTaHaBIMBaTb B3aMMOCBA3b (DYHAAMEHTa/IbHbIX 3aKOHOB XUMWUU C
(PU3NKO-XUMUYECKUMUN ABNEHUAMUN /191 06bACHEHUS U MPOrHO3MPOBaHUSA Hanpas/eHUA

XVIMUYECKNX NPEBPaLLEHWI

9 .OCHOBHBIC HOHATHS B 3aKOHB XUMHICCKOMH TEPMOJHUHAMHKH U KHHCTHKH

Nekumu; MNpakTUYeCKMe 3aHATUS;
NabopatopHble paboThl;
CamocTosaTenbHas paboTa

OrlK.3.34 3HaTb OCHOBHbIE MOHATUA U 3aKOHbI XMW, 3aKOHOMEPHOCTW MPOTEKaHUA
XUMUYECKMX MPOLLECCOB; CBOMCTBA, Ha3HaveHme 1 06/1acTU NPUMEHEHMSI OCHOBHbIX

XNMNYECKUX BELLIECTB N NUX COGAMHEHMVI

10.ocHOBHEIE TTIOHATHS TEOPHU PaCcTBOPOB SIIEKTPOIIUTOB U HEDIEKTPOIIUTOB,
0COOEHHOCTH KOMIUIEKCHBIX 1 KOJIJIOUTHBIX PacTBOPOB

Nekumu; MNpakTUYecKme 3aHATUS;
NabopatopHble paboThl;
CamocTosaTenbHas paboTa

11.0cHOBHEIE IOHATHS U 3aKOHBI SJIICKTPOXHUMHHU

Nekumu; MNpakTUYecKme 3aHATUS;
NabopatopHble paboThl;
CamocTosaTenbHas paboTa

OrlNK.4.31 3HaTb BTOPUYHbIE 3HEPreTUYeCKUe pecypchbl

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

JNekuwnu; TpakTnyecKkune 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosaTenbHas paboTa

OlMK.2.yl ymeTb ycTaHaB/MBaTb B3aMMOCBS3b (DyHAaMeHTa/IbHbIX 3aKOHOB XMMWUU C
(PU3NKO-XUMUYECKUMUN ABNEHUAMUN 4191 06bACHEHUSA U MPOrHO3MPOBaHUSA Hanpas/ieHUA

XVIMUYECKNX NPEBPaLLEHWI

13.ompejiensTh CBOWCTBa XUMHUIECKOTO 3JIEMEHTA TI0 SJIeKTPOHHON KoHGUTYyparmm
U TIONI0KEHHIO B IIEPHOTAIECKOH cHcTeME

MpaKTNyecKne 3aHATUS;
CamocTosaTenbHas paborta

MK.21.y3 ymeTb MNPUMeEHATb OCHOBHbIE 3KCMEPUMEHTa/IbHbIE N pacyeTHble MeTOAbI
onpeaeneHNs MakKpoCKOMNMMUYeCKUX XapaKTepPUCTUK CUCTEM U METOAbI XMMNYECKOTO U

(bI/ISI/IKO-XI/IMI/NECKOFO aHa/1M3a Pas3/INYHbIX K/1aCCoOB BELLECTB

14 3anmceBaThH YpaBHCHHS pCaI(HHi/'I, OCHOBHBIC MaTEMaTHICCKHUEC U KHHCTHICCKHC
BBIPAKEHHS, OIMUCHIBAIONHE XUMHWIECKUE IIPOIIECCHI PA3IHIHOIO THUIIA

Nekumu; MNpakTUYeCKMe 3aHATUS;
NabopatopHble paboThl;
CamocTosTenbHas paboTa

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

Nekumu; MNpakTUYeCKMe 3aHATUS;
NabopatopHble paboThl;
CamocTosaTenbHas paboTa

OlNK.3.yl Bnagetb METOAAMW BbIMO/IHEHMS 3N1EMEHTAPHbIX 1abopaTopPHbIX
(OM3NKO-XMMNYECKNX UCCNeAoBaHnin B 06/1acTU NPOECCUOHANIbHOM [eATeNbHOCTY

16.paccunThIBaTH OCHOBHBIE TEPMO IMHAMUYECKHE (HU3NTECKIEe, KUHETHIECKHUE,
9IIEKTPOXHMUIECKIE BEJIMYHMHBI, UX H3MEHEHHE B 3aBUCHMOCTH OT YCIOBHM
MIPOTEKAaHUS B TOMO- ¥ T€TEPOTCHHBIX CHCTEMAaX;, PACCUUTHIBATh KOHCTAHTEI
XIMHPYECKUX U (pa30BBIX paBHOBECHH

Nekuwnu; MNpakTnyeckme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosaTenbHasa paboTa

174y0TaHaBJ'II/IBaTI) HalpaBJIeHUE CMEIEHI XUMUICCKOIO PaBHOBECHS peaKL[I/IfI B
3aBHCHUMOCTH OT ITapaMETPOB CHCTEMBL

MpaKTUYecKme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosTenbHasa paboTta

MK.21.y3 ymMeTb MPUMEHATbL OCHOBHbIE 3KCMEPUMEHTa/IbHbIE N PacyeTHble MeTOAbI
onpegesieHNsA MaKpPOCKOMNYECKUX XapaKTepUCTUK CUCTEM U METOAbI XMMUYECKOro 1

(bVI3I/IKO-XI/IMI/I‘-I€CKOFO aHa/M3a Pas3/INYHbIX K/1aCCOB BELECTB

18 .3ammchBATL CXEMBI B MOJIEIIH TOMO- U T€TEePOTEeHHBIX IIPOIIECCOB, OIACHIBAIONHE
HUX CBOMCTBA

Nekuwnu; TpakTnyeckme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosTenbHas pabota

3. CopepxkaHue 1 CTPYKTypa yuebHOM ANCLUUNIMHDI




Tabnuua 3.1

AKTUBHbIE

Tembl Nekumi hopMbl, vac.

Yacbl

CcbIIKK Ha
pesynbTaThl
006y4yeHuns

Cemectp: 1

AnpakTnyeckas egmHmnua: O6Laa U HeopraHMyeckas XMmus

1. MNpeagmeT XUMuK, Lenn 1 3aadm N3ydeHns QUCLUMNIIVHLI.
OCHOBHbIe KO/MMYECTBEHHbIE 3aKOHbI XUMUW. INoHATKE O
XMMUYECKOM 3KBMBaNIeHTE. DNEKTPOHHOE CTPOeHME aToMa.
KBaHTOBO-MexaHuyeckas Mogesb atoma. MNpuHumn Maynm n
npaswno XyHga. CTpoeHne MHOT03/1EKTPOHHbIX aTOMOB.
MpYHUMN HaUMeHbLLE 3HepruK, Npasmnno KneuykoBecKoro.

1,2,8

2. Nepuognyeckaa cuctema .. Menfeneesa 1 U3MeHeHue
CBOWCTB 3/1EMEHTOB N X COEAUHEHNIA.
OKuMcNUTeNbHO-BOCCTaHOBUTEbHbIE peakuun (OBP). CTeneHb
okucneHus. CoctaBneHue ypasHeHuii OBP.

14,3,4,8

3. Xrmunyeckas cBasb. OCHOBHbIE TUMbI U XapaKTepuCTUKK
KOBaJIEHTHOM CBA3N. MeTo/ Ba/leHTHbIX CBA3EN. 0
Mmépungmsaumsa. KomniekcHble CoeMHEHNS.

10, 14,15, 3,4

4. PacTBOpbl. CNoco6bl BbIPaXKeHWs KOHLIEHTPaLIMI PacTBOPOB.
OCHOBHbI€ MOMIOXEHVS1 TEOPUM 3NEKTPONUTNYECKOI
pacTBopuTens. KoHCTaHTa gvccoumaLim; 3aKoH pa3taseHns
OcTtBanbaa. CTyneHuaTas gmccoLmauys cnabbix
3neKTPoNUToB. KOHCTaHTbI KUCNIOTHOCTY 11 OCHOBHOCTM.
SneKTPONUTYECKas avccoumaluns Boabl. BogopoaHblii
nokasatesb cpefbl. VIoHHble peakLmu B pacTBopax, rMaponm3
COneid.

10, 15,2, 3,5

AnpakTnyeckas egmHnLa; dusmyeckas Xumms

5. Xvimunyeckas TepMmogmHaMmka. OCHOBHbIE
TePMOLMHaMUYECKMe (DYHKLMWN COCTOAHUSA CUCTEMBI.
SHTaNbNWA, 3HTPONWSA U 3Heprna M'mo6ca n X N3MeHeHNUs nNpu
XUMmMyeckux npotieccax. OCHOBbI TepMOXUMUK. 3aKOH ["ecca 1
ero cnefcTens. Kputepuy camonpor3Bos/ibHOro NpoTeKaHna
XUMUYECKMX peakLyi.

16, 3,9

6. XrMnyeckas KnHeTnka. CKOpOCTb FOMO- U FeTepOoreHHbIX
XUMUYECKMX peakLuid. 3aKoH [e/iCTBYIOLLMX Macc, KOHCTaHTa
CKOpOCTU peakuum. ®akTopbl, BAUAIOLLME HA CKOPOCTb
XUMUYECKOW peakuuu. MoHATYe 3Heprm akTusaumn. MoHsaTue
0 FOMOreHHOM W reTeporeHHoM Katanmnse. XrMUYeckoe
paBHOBECUE. Y CNOBUA XMMUYECKOro paBHoBecus. KoHcTaHTa
paBHOBECUA N ee CBA3b C TEPMOAVHAMUYECKUMU (YHKLMAMM.
MpuHumn Jle LaTenbe.

14,16,2,3,9

7. OCHOBBbI 31eKTpOXUMUK. OnpegeneHne U KnaccupuKaums
3NEKTPOXMMUYECKMNX MPOLLECCOB. MOHATUE 06 3NEKTPOAHbIX
noteHupanax. CtaHAapTHbINA BOLOPOLHBIN 3/1EKTPOS, U
BOJOpPOAHaA LKana noTeHumnanos. I"anbBaHNYECKNE 3N1EMEHTDI,
3/4C v ee nsmepeHne. TepMognHaMUKa 3NEKTPOAHbBIX 0
npo-Lieccos. YpaBHeHWe HepHcTa. MoTeHumanbl
MEeTaIIMYECKIUX, ra3oBbIX 1
OKUCNNTENIbHO-BOCCTAHOBUTESbHbLIX 3/1EKTPOOB.
DNeKTPOXMMUNYECKAA N KOHLEHTPaLMOHHAs NonspusaLms.

1,11, 14, 16, 2,
3

8. Kopposua 1 3awmTa MeTaulfioB 0T KOppo3uun. OCHOBHbIE
BUAbl KOPPO3UKN. XMMUYECKass W 3NeKTPOXUMUYECKas
Koppo3wus. Koppo3sus nog AercTBreM 6/1y)KAaKoLLMX TOKOB.
MeToAb! 3aWuThl OT KOPPO3UW: NermpoBaHue,
3NIEKTPOXMMUYECKAA 3aLLMTa, 3aLLUTHbIE MOKPbITUS;
M3MeHeHNe CBOMNCTB KOPPO3MOHHOW Cpefbl.

12,18, 3,6




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

1 10, 16, 18, 2,5

10. SnekTponus. MNocnefoBaTenlbHOCTb 3/1EKTPOAHbIX
npoveccos. 3aKoHbl Papages. INeKTPonns ¢ 0
HepacTBOPUMBIMU U PACTBOPUMbIMI aHOLAMU.

11, 16, 18, 2, 3,
6

Onpaktundeckasn egnHmua: KonnongHasa xmmma

11. KonnongHsle cuctemMsbl. JMcnepcHOCTb M AUCNEepCHbIe
cucTembl. Knaccugukauma KononaHbIx cucteM. 3011 v renu.
Mwuuennbl U NX CTPOEHME. Y CTONUMBOCTb KOMNOUAHbIX 0
CUCTEM, OMTUYECKUNE N INEKTPUYECKIME CBOICTBA. MeToabl
nosly4yeHns 1 paspyLleHna KoNJTonaHbIX CUCTEM.

2 10, 15,18, 3,5

Tabnuua 3.2
CcCblIKM Ha
AKTUBHbIE
TeMbl NabopaTOPHbIX paboT Uacbl | pesynbTathbl YyebHada aesATeNlbHOCTb
(PopMbI, Hac. 06y4yeHns

Cemectp: 1

AnpakTuueckas eguHunua: O6Las 1 HeopraHMYecKas Xumust

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

1. BbINONHSET OMbITHI,

2. (hMKCHpyeT HabMHaeHNS,

3. fenaeT BbIBOAbI 1 06CyXaaeT
pesynbTaTbl paboTbl C
npenogjasarenem.

2. PacTtBopbl. Crioco6bl

0 2 10,15, 2,3,5
NPUroTOB/EHMS PacTBOPOB.

1 BbINO/IHAET ONbITLI MO
MPWroTOB/IEHNIO PACTBOPOB
3a/1aHHOI KOHLeHTpauuu,;

2. U3MepseT NJI0THOCTb
pacTeopa;

3. paccumTbIBaET U
yCTaHaBNMBaeT KOHLEHTpaLum
MOJyYeHHbIX PaCTBOPOB;

4. ohopMAIfeT IKCNEPUMEHT Ha
A3blKe CYIMBOJIOB;

5. npefcTaBnseT pesy/bTarhl
aKcnepurMeHTa B y06HOI (hopme
1 06CYXAET C NpenojasaTesiem.

3. Amnccoupmaums cnabbix 1
CUJIbHbIX 3/1EKTPOUTOB. ['naponmus
coneii. OnpeseneHve pH BOAHbIX 0 2
pacTBopoB. ObpasoBaHue
HEepacTBOPUMbIX COEMHEHWIA.

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

1. BbINONHSET OMbITbI M0
N3MepeHnto 1 onpegeneHuo pH
pacTBOpOB;

2. MPOBOANT T1APONN3 COMeNn
pas/fIMYHbIX TUMNOB U OnpeaenseT
pH pacTBOpa ¢ ucnosib3oBaHeM
WNHAWKATOPOB;

3. MPOBOANT OMbITbI NO
MOJTy4EeHWIO 0CALIKOB
HepacTBOPUMbIX COeAMHEHNIA;

4. opopMNAeT IKCNEPUMEHT Ha
13blKe CUMBO/IO0B;

5. npeacTaBnseT pe3y/bTarhbl
3KCMepUMeHTa B YA06HOI hopme
1 06CyXKaaeT ¢ npenogasaTenem




4, KomneKcHble COeaNHEHNS.
KauecTBeHHble peakummn Ha
KaTnOHbI Xenesa, megu(ll).

10, 15, 4

1. BbINO/HSAET ONbITbI MO
MONy4YeHWIO U CBONCTBAM
KOMMNEKCHbIX COeANHEHMWIA;

2. 0hopMASET IKCMEPUMEHT Ha
A3bIKe CYIMBO/IOB;

3. NpeAcTaBNsAeT pe3ynbTaThbl
aKcnepuMeHTa B y06HOI thopme
1 06CyXXAaeT ¢ NpenogasaTenem.

5. OnpegeneHne MONSPHOM mMaccs
9KBMBA/IEHTOB MeTa/INa

14, 15,17, 2

1.BbINONHACT 3KCNEPUMEHT MO
onpeaeneHn0 MONSPHOW Macchbl
3KBMBa/IEHTa MeTasINa
ra3soMeTpUYecKNM MeTOLOM.
2.PaccunTbiBaeT Maccy
3KBWBA/IEHTOB MeTaN/1a .
3.0hopmnseT pesynbTaThl
3KCMEepVMEHTA Ha fA3bIKe
CUMBOJIOB.

4 MpeacTaBnseT pe3ynbrarthl B
BUe OT4HeTa U 06CyXKAaeT ¢
npenojasaresnem.

AnpakTtudeckan egnHmya: dusny

eCcKasa XnmMu

6. O6LLMe 3aKOHOMEPHOCTM
XMUMUYECKNX MPOLLECCOB.
OnpefeneHve TenaoBoro agekTa
HeiTpanusaumm.

16,2,3,9

1. BLINOSHAET
KaopvMeTpUYEeCKre N3MepPeHUns
A/151 IPOLLECCOB MO YXECTKOM
NHCTPYKLMN;

2. 06pabaTbIBaeT pe3ynbTaThl
N3MEPEHMNIA;

3. NpeAcTaBNAeT pe3ynbTar Ha
A3bIKE CUMBO/IOB, rPatnKoB,
PWCYHKOB B YA06HO thopMe;

4. flenaeT BbIBOAbI N 06CYXaaeT
pesynbTaTbl paboTbl C
npenogasatenem.

7. KNHeTMKA XMMUYECKMX peakLui.
®akTopbl, BMAIOLLME Ha CKOPOCTb
peakumn. XvMmmnyeckoe
paBHOBECHE.

14,16, 17, 2, 3,
9

1. BbINONHSAET N3MEPEHNS
CKOpPOCTU peakuum u
aHanmM3npyeT BANUSHME (haKTOPOB
Ha CKOPOCTb NPOLECCOB;

2. BbIMOJTHAET Ka4eCTBEHHbIE
OMbITbl MO CMELLEHNIO
paBHOBECUS B peakLuu;

3. NpefCcTaBNseT KavyeCTBEHHbIE
N3MEHEHNS Ha 5i3blke CUMBOJIOB;
4. othopmnseT pe3y/bTaTbl B
YyO06HOM BUAE U 06CYXAAET C
npenogasaTesem.




8. DNeKTpoXMMNYEeCKre NMPOLLECChI.
"anbBaHWYECKMNIA 3N1IEMEHT Y
3NEKTPO/N3 BOLHbIX PacTBOPOB
conei.

11, 15, 16, 2, 3,
56

1. cobupaeT rasibBaHNYeCKWiA
3NEMEHT W 3/1EKTPOIN3EP;

2. 0OpMASET Ha A3blKe
CVMBOJIOB U PUCYHKOB
yCTpOIiicTBa, paboTy
ra/lbBaHNYECKOr0 3/1EMeHTa 1
3NEKTPONN3epa;

3. NPOBOAUT M3MepPeHUs
HanpsYXeHWs ra/lbBaHNYeCKoro
3NeMeHTa U noTeHuuana
Pa3/IOXKEeHNA 3NEKTPONTA MO
YKECTKOMN MHCTPYKLUK,;

4. npefcTaBnseT pesynbTarbl
M3MepeHns B ya06HOM thopme 1
06CyXaeT ¢ npenojasaTesiem.

9. Kopposusi MeTa/1/10B 1 3alpTa
MeTa/I/I0B OT KOPPO3WH.

12,18,2,3,6

1. cobupaeT ycTpolicTea Ans
3alUMTbl METaIN0B OT KOPPO3UK;
2. 0hopMmAseT Ha A3blKe
CYMBO/IOB U PUCYHKOB
YCTPOWCTBA;

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

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

5. npeacTaBnseT pe3y/bTarhbl
n3vepeHns B yL06HOI thopme u
06CyXaeT ¢ npernojasaTesiem.

Tabnuua 3.3

TeMbl NPaKTUYECKNX 3aHATUI

AKTUBHbIE
hopmbl, Yac.

Yacbl

CcCblIKM Ha
pesynbTaThl
0by4yeHus

YuebHas AesTeNbHOCTb

Cemectp: 1

AvpakTrnyeckas egnHuua: O6Las n HeopraHMyecKas XUMns

1.
OKMCNNTENbHO-BOCCTAHOBUTE TbHbI
e peakuum

1,13, 14, 15, 2,
4

1. onpegenset cTeneHb
OKWCNeHMS,

2. 3aMmMcbIiBaeT Nonypeakumm
OKWC/IEHWS 1 BOCCTaHOB/EHUS,
3. COCTaBNAET 3MEKTPOHHBIN
6anaHc,

4. onpefensieT OKUCANUTENb W
BOCCTaHOBWTE b, PACCUNTLIBAET
NX MONSAPHbIE Macchbl
9KBVBA/IEHTOB.

2. PacTBOpbI. CNOCOG6bI BbIPAXKEHMS
KOHLIEHTpaL MM pacTBOPOB.

1,15,5

1. paccunTbIBaeT KOHLEHTpaL MK
pacTBOpOB;

2. pellaeT 3a4aym Ha
KOJINYECTBEHHbIE pacyeThl
COCTaBa pacTsopa.




3. Aunccoupmaums cnabbix 1

CU/bHbIX 3MEKTPONNTOB. FMaponu3

conei. OnpepaeneHve pH BoAHbIX
pacTBOpOB. MpounsseaeHye
pacTBOPMMOCTM.

1,10, 14, 15,
18,5

1. 3anucbIBaeT ypaBHeHUS
auccoumaunm CUSIbHbIX 1
cnabblX 3N1eKTPOJINTOB;

2. paccunTbiBaeT pH pacTsopos
CUNBHBIX 1 CNadbIX
3/1EKTPO/INTOB;

3. 3anucbIBaeT ypaBHEHNS
rMaponmn3a B MONEKYNSAPHOW 1
NOHHO-MOEKYNISIPHOM hopMax;
4. paccunTbiBaeT pH pacTBopoB
conem;

5. 3anucbIBaeT CxXembl
reTeporeHHOro paBHoBecus B
pacTBOpe HepacTBOPMbIX
COEIVHEHMWIA;

6. paccunTbIBaeT PacTBOPUMOCTb
MaJio- U TPYAHOPaCcTBOPUMbIX
COeNHEN.

4, Xmunyeckasi cBs3b.
KomnnekcHble CoeMHeHNS.

1,10, 14,15,3

1. cocTaBnseT hopmynbl
KOMMNEKCHbIX COeAUHEHWIA,
3anuncbIBaeT ypaBHEHWS
anccoumaunm;

2. paccunTbIBaeT KOHLEHTpaumm
B pacTBOpax KOMMIEKCHbIX
COeVHEHWIA.

AvpakTnyeckas eguHunLa: dusny

ecKasa XnmMu

5. XvIMnyeckas TepMoMHaMUKa.

1,16,3,9

1. paccumnTbIBaeT
TepMOAMHAMUYECKME (DYHKLMN
COCTOSIHUS CUCTEMBI;

2. NPOBOANT TEPMOXVMMNYECKMIA
pacyer;

3. onpefensieT HanpaeneHue
MpoTeKaHUs NpoLecca.

6. KMHETUKA XUMUYECKNX pPeaKLWA.

XUMUYECKOe paBHOBeCKe.

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

1. 3aNUCbIBAET KMHETNYECKME
BbIpaXXeHWst CKOPOCTEN rOMO- U
reTeporeHHbIX XUMUYECKUX
peakumii;

2. paccuUnTbIBAET CKOPOCTb
XUMUYECKOW peakLum;

3. 3anncbIBaeT KMHETUYECKOE
BbIpaXKeHMe KOHCTaHThI
XUMWYECKOTO PaBHOBECUSA U
paccumnTLIBAET ee 3HaYeHue;

4. onpefenseT HanpasfieHye
NPOTEKaHUA peakLmu npu
N3MEHEHWW BHELLHWX YCNOBWIA
no npuHumny Jle LLlatense.

7. INeKTPOXMMUYECKME NPOLLECChI
1 CUCTEMBbI.

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

1. 3anucbIBaeT ypaBHeHWs
3NEKTPOAHbIX peakuui,
MPOTEKAOLNX B
ra/ibBaHNYECKOM 3/1IEMeHTe 1
3/1EKTPOSIN3EPE;

2 pacCyNTbIBAET 3/IEKTPOAHOE
HarnpsKeHve, paBHOBECHOE
HarnpsKeHue ranbBaHNYecKoro
3/1EMEHTA;

3. paccumnTbLIBaET KONNYECTBO
BeLLeCTB, 06pa3yroLLMXCcs Ha
3/1EKTPOAX NPV 3NeKTPONn3e.




1. 3anncbIBaeT ypaBHeHNA
KOPPO3NOHHLIX NPOLIECCOB;

2. COCTaB/ISeT CXEMbI
KOPPO3MOHHOI0
ra/lbBaHNYECKOr 0 3/1EMEHTE;
3. BbIGMpaeT cnocobbl 3aLinThbI
METa/INI0B OT KOPPO31K B
3aBMCMMOCTM OT NPUPOLbI
KOPPO3NOHHOI Cpefpl.

8. Kopposus MeTansnioB 1 cnocoobbl 1,12, 14, 16,
3alMTbl METa/110B OT KOPPO3UU. 18,2, 3

4. CamocTosiTeNIbHasA paboTa o6yyatoLLerocst

CcCbI/IKU Ha
o Yacbl Ha Yacbl Ha
No Buabl caMOCTOATENbHON paboThbl pesynbTaTthbl
BbIMNO/IHEHWE [KOHCY/TbTaLNK
00yuyeHus
Cemectp: 1
1 |PF3 14,16, 17,9 4 1

PacueTHO-rpagmueckan paéota (PI'P) BbINOMHAETCA CTYAEHTOM UHANBUAYABHO.

dopmMa 0TUYETHOCTM - BYMaXKHbIN W 3IEKTPOHHBIV BapuaHTbl CAAOTCS NPenojaBaTesto 3a Heaento nepes
3aLLMTON, KOTOpas Ha3Ha4yaeTcs npenojasaTesiemM BO BHeayAMTOPHOE BPeEMS.

Tema . Xumnueckasa TepmogmnHamuka. Cpoku cauv v 3awuTbl: 3-6 yuebHble Hefenu.

Tema: KonnongHble pacteopbl. O6LyMe CBONCTBa pacTBOPOB. CPOKM CAaun NMCbMEHHOR paboTbl - 13-16
yuebHble Hegenw.

: AnapHeB A. . Xumns [SNeKTPOHHbI pecypc] : 3NeKTPOHHbIA y4ebHO-MeToAMYeCKMn Komnneke / A. .
AnapHes, A. B. JTornHos, P. E. CuHuypuHa ; HoBOCKG. roc. TexH. yH-T. - HoBocmbmpcek, [2015]. - Pexum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ akpaHa.

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

2 |[MoprotoBka K 3aHATUAM 20 9

[JlomallHee 3aiaHve BbIMOJHAETCA K KaXKol labopaTopHO paboTe HAVBUAYA/IbHO COrMIaCHO BapuaHTy.
dopma oT4yeTa - MMCbMEHHO Ha OTAe/bHbIX ABOMHBIX INCTax C YCMOBUSAMU 3aaHni (Kaxaas cTpaHuua
OrpaHunyMBaeTCs NONAMU A5 3aMETOK NpenojaBaTesis U 418 UCNPaBNeHnii 3aMedaHnin CTYAeHTOM).
YkasbiBaeTca ®. 1.0., HOMep rpynnbl, Aata BbINOAHEHWS. : AnapHeB A. V. O6wasa xumus. CO0pHUK
3afjaHnii ¢ NpuMepamim peLleHunia : yuebHoe nocobue / A. V. AnapHes, J1. . AdoHnHa ; HoBocu6. roc.
TeXH. YH-T. - HoBocmbumpck, 2013. - 118 c. : Tabn.. - Pexxum gocTtyna:
http://elibrary.nstu.ru/source?bib_id=vtls000181263

3 |lMoproToBka K atTectaymm | 13 | 18 |O

M3yyaeT TeopeTUUECKMA MaTepman No KOHCMEKTaM NeKLUMI, y4e6HOM 1 y4ebHO-MeTOAMYECKOW NnTepaType.
Vicnonb3yeT MHTEPHET-TPEHAXEP Ha caiiTe i-exam.ru: AnapHeB A. . Xumunsa [SneKTpoHHbI pecypc] :
3NEKTPOHHbIN y4ebHO-MeToAnYecKmniA komnneke / A. . AnapHes, A. B. JlornHos, P. E. CuHuypuvHa ;
HoBocub. roc. TexH. yH-T. - HoBocmbumpck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ aKpaHa.

5. TexHonorus oby4eHns

[ns opraHn3aumm 1 KOHTPOIA CaMOCTOATE/IbHOM paboThbl 00y4YatoLWmMXCs, a TaKxKe NPOBeAeHNS
KOHCYNbTaLuii NPUMEHSIOTCA MHPOPMALMOHHO-KOMMYHMKALMOHHBIE TeXHonornu (tabn. 5.1).

Tabnuua 5.1
[JesiTenbHOCTb VH(hopMaLMOHHO-KOMMYHWKALMOHHbIE TEXHOIOM U
VIHopmupoBaHme e-mail; Moptan HI'TY
KOHCynbTpoBaHme e-mail; Cpeja aneKTpOHHOro obyyeHus HI' TY
KoHTpOnb Cpefia 3neKTPOHHOro obyyeHus HI'TY

PasmeLleHne yyebHbIX

Cpepa aneKTpoHHoro obyyeHus HI'TY; 96C
mMaTepuanos




6. MpaBuna aTTecTalumm 06yYatoLLMXCs Mo y4ebHO ANCUUNINHE

[ns atTecTaymmn obyyarowmxca no AUCUMNINHe Ucnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.
KpaTkasi nHcopmaumsi o BPC npumsegeHa B Tabn. 6.1.

Tabnuua 6.1
MWUH. .
OueHunBaeMble BUAbI LeATeNIbHOCTU 06y4YaroLmXcs 6ann MaKcMasbHbI 6asn
Cemectp: 1
Iloocomosxka x 3ansamusam: BeITOTHEHE WHANBUTY ATbHBIX 6 12
JOMAIITHUX 3aJaHui

KoHTponupytowme MaTepuanbl NpuBoasaTcs B “AnapHes A. . XumMus [SneKTPoHHbIN pecypc] : 31eKTPOHHbIA yue6HO-MeToanYeckuid komnnekce / A. . AnapHes, A. B.
JlornHos, P. E. CuHuypuHa ; HoBocK6. roc. TexH. YH-T. - HoBocnbumpck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ 3KpaHa."

Jlabopamopnas: | 11 | 22

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

Hpakm UYECKUE 3AHAMUA.

8 16

KoHTponupytoLme MaTepuanbl NpuBoasTes B "AnapHes A. U. O6Lasn xumums. C60pHUK 3aaHunii ¢ npuMepamu peLLeHuii : yuebHoe nocobue / A. V. AnapHes, /1. .
AdoHWHa ; HoBOCKG. roc. TeXH. YH-T. - HoBocmbupek, 2013. - 118 c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000181263"

PI'3: | 5 | 10

KoHTponupytoLme MaTepuanbl NpuBoAsaTes B "AnapHes A. V. XumMus [SneKTPOHHbIN pecypc] : aN1eKTPOHHbI yueGHO-MeToanYeckuid komnnekc / A. . AnapHes, A. B.
JlornHos, P. E. CuHYypuHa ; HoBoCK6. roc. TexH. YH-T. - HoBocmGupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ 3KpaHa."

Drzamen: | 20 | 40

KoHTponupytoLmre Matepuansl NpUBOAATCS B “"Xnumuns. CEOPHUK NabopaTopHbIX paboT : MeToANYECKOe NOCOGME MO TEXHUYECKUM HanpaBaeHNAM 1 CrieLyanbHOCTAM
Bcex thopm 06yyeHns / HoBocm6. roc. TexH. yH-T ; [cocT.: A. W. AnapHes, P. E. CHuypuHa]. - HoBocnbunpcek, 2014. - 78 ¢. : ., Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000209514"

B Tabnuue 6.2 npeAcTaB/ieHO COOTBETCTBIE POPM KOHTPO/IS 3asiB/IsieMbIM TPE6OBAHUAM K
pe3y/nbTaTaM OCBOEHMS AUCLUNNHBI.

Tabnunua 6.2
Koﬁ%%?eH DopMbl KOHTPONA
< PesynbTaTbl 06yyeHUA
e 3awumTa [3awmTa 3
®roc np | pra o |eAven

y1. yMeTb ycTaHaBNMBaTb B3aMMOCBA3b (DyHAAMEHTa/IbHbIX 32aKOHOB XUMUN C
OMK.2 |(pr3nKo-XMUUECKNMU SBEHUAMU /151 O6BSACHEHUS U NMPOrHO3MPOBaHWSA HanpaBneHus | + + +
XUMWUYECKUX MPeBpaLLeHuii

34. 3HaTb OCHOBHbIE MOHATYS U 3aKOHbI XMMUW, 3aKOHOMEPHOCTU NPOTEKaHNS
OTK.3 | X1MUYecknx NpoLLeccoB; CBOMCTBA, Ha3HaueHMe 1 061aCTV NPUMEHEHUS OCHOBHbIX + + +
XUMMWYECKMX BELLECTB M NX COEAMHEHNIA

y1. BnageTb METOAAMM BbINOMHEHMS 3/IEMEHTAPHbIX 1aB60PaTOPHbIX
(hM3NKO-XMMUUECKUX UCCNEA0BaHNI B 061aCTV NPOhecCUOHaNbHON AeATENbHOCTU

OlMK.4 | 31. 3HaTb BTOPUYHbIE S3HEPTETUYECKIE PECYPCHI + +

y3. YMeTb NPUMEHSTb OCHOBHbIE 9KCMEPUMEHTASbHbIE 1 PacyeTHbIE METO/bI
MK.21 |onpeaeneHns MakpocKOMUUECKUX XapaKTePUCTUK CUCTEM U METO/bI XMMIYECKOTO 1 + + +
(PM3NKO-XMMMYECKOTO aHaNN3a PasfuHbIX KacCoB BELIECTB

®OH[] OLIEHOYHBIX CPEeACTB MO AVUCLMN/IMHE NPeACcTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMmme.




7. lutepatypa

OcHoBHas nuTepaTypa

1. Koposun H. B. O6mas xumust : yueOHUK U151 By30B 110 TEXHUYECKUM HAITPaBJISHUSIM U
cnermansaocTsiM / H. B. Koposun. - M., 2008. - 556, [1] c. : nn.

2. Xumus : [yueOHHK /171 BY30B MO TEXHUYECKUM HAIPABJIEHUAM U ClielHanbHOCTIM| / A. A.
T'ypor [u op.]. - M., 2007. - 777 ¢. : nin., Tabn.
3. OcHoBrl xumun: Yuebuuk / B.I'. Uanos, O.H. I'esa. - M.: KYPC: HHUI] UH®PA-M, 2014. -
560 c.: 60x90 1/16. (obnoxxa) ISBN 978-5-905554-40-7, 400 5k3. - Pexxum noctyma:
http://znanium.com/catalog. php?bookinfo=421658 - 3aru. ¢ sxpana.

[lononHuTeNbHas nnTepaTypa

1. 3amauu u ynpaxxHeHus 1Mo o0IIed XUMuH : yueOHOoe mocobue 1j1st By30B MO TEXHUYECKUM
HarnpasJieHUsM U cienuansHocTsM / [Amamcon b. W u np.] ; mox pen. H. B. Koposuna. - M., 2004.
- 253, [2] c. : m., Tabm.

2. AnapueB A. Y. O6mas xumust. COOpHUK 33124 ¢ METOIAMH pelneHus | yueOHoe rmocodue / A. U.
Anapnes ; HoBocu®6. roc. TexH. yH-T. - HoBocubupck, 2005. - 85 c.. - Pexum nocryna:

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

3. I'nmuuka H. JI. 3apaun u ynpakHeHus 1o obmel XxuMud ;Y yebHOe TTocoOHe ik HEXUM. CHell.
By30B / H. JI. I'munka; [Tox pen. B. A. Pabunosuua, X. M. PyGunoii. - M., 2002. - 240 c.

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

5. AxmeroB H. C. Obmas u HeopraHuueckasi XUMHUsl . y4eOHUK JJIs XUMUKO- TEXHOJIOTHYECKHUX
cnermaisHocTel By3oB / H. C. AxmeroB. - M., 2001. - 743 ¢. : un.

6. Heopranuueckas xumus : yueOunk / T.B. MaptemoBa, .M. Cynonunikast, FO.C. Areesa. — M. :
HUHO®PA-M, 2017. — 336 c¢. + [Jon. Mmarepuaisl [ DNEeKTPOHHBIN pecypc; Pexxum gocryma
http://www.znanium.com]. — (Briciee obpasosanue: bakanaspuar). —
www.dx.doi.org/10.12737/25265. - Pexxum mpocryna:
http://znantum. com/catalog. php?bookinfo=648408 - 3aru. ¢ s3xpana.

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

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

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

.

8. MeTonuyecKoe 1 NPorpaMMHoe obecrneyeHume

8.1 MeToanyeckoe obecreyeHmne

1. AnapreB A. M. Xumust [DneKTpOHHEBIN pecypc]| : 3JIeKTPOHHBIN y4eOHO-MeTOAUYECKHUM
xomruiekc / A. M. Amapues, A. B. Jlorunos, P. E. Cunuypuna ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000214943. -
3ary. ¢ 3KpaHa.

2. Antapues A. . O6mas xumust. COOpHHK 3a1aHui ¢ TIPUMEPaMU PeIleHnit | yaeOHoe rmocodue /
A. W. Anapues, JI. U. A¢onuna ; HoBocu®. roc. Texs. yH-T. - HoBocubupck, 2013, - 118 ¢. : Tab..
- Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000181263



3. Xumus. CoopHUK 1a00paTOPHEIX paboT | METOOUYECKOE MOCOOHE TTO0 TEXHUYECKUM
HAMPaBJISHUSIM U CIIELUATBHOCTSM Beex ¢opm oOyuenus / Hoocub. roc. TexH. yH-T ; [cocT.: A. W.
Amnapses, P. E. Cunuypuna]. - HoBocubupck, 2014. - 78 c. : un., Tabn.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000209514

8.2 CneunanmanpoBaHHoe NporpammHoe obecreyeHme
1 Windows
2 Microsoft Office

9. MaTepuanbHO-TeXHUYECKOE 0becreyeHme

Komniekt o6opynoBaHus

No HanmeHoBaHue Ha3HauyeHne
1 |Habop ans onpefeneHns naoTHOCTel MpumeHseTCA NPY BbIMONHEHNN
YKUAKNX,Fa30006pa3HbIX Y TBEPAbIX TeN nabopaTopHoi paboThkl Ne 2

CneuvansHoe 060pyoBaHve

No HanmeHoBaHuMe Ha3HauyeHune

1 |pH-meTp pH-150M [NprMeHseTca Npw BbIMOIHEHUN
nabopaTopHoi paboTbl Ne 3

2 |Becbl nabopat MprMeHseTCA NpU BbIMOSHEHMM

nabopaTopHo paboTbl Ne 2
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1. OO000meHnHas CTPYKTYpPa (pOHIA OLEHOYHBIX CPEICTB YUeOHOMH TUCHHMIINHBI
O6061eHHas cTpykTypa (HoHIa OLIEHOYHBIX CPE/ICTB MO TUCHUILUIMHE XUMUs puBesieHa B Ta0mnuiie.

Tabnuua
JTanbl OHEeHKH KOMIeTeH Ui
Iloka3zarenu
Meponpusitus
dDopmMupyeMble C(i)OpMPIpOleHHOCTI/l Tembt ponp TpoMekyTounast
KOMIIETCHM U KOMIeTeH Uil (3HAHU, TEKYylEro KOHTPOJIA arTecramus
KYPCOBOJi IPOEKT
YMEHHS, HABBIKH) (kyp p s (oK3aMen)
PI'P u ap.)
OIIK.2 BnaneHne HayYHbBIMU yl. yMeTh yCTaHaBIUBATH [Ipenmer xuMuu, LENU U 334a41 U3y4eHUs! AUCUUIINHBI. OCHOBHBIE Otuermo JIP Ne 4,5 |31, 33,320
OCHOBAMH TEXHOJIOTHICCKIX B3aMMOCBSI3b (PYHIaMEHTAJIbHBIX |KOTHYECTBCHHBIC 3aKOHBI XUMUH. [loHsATHE 0 XMMudeckoM skuBanente. | T.1 (3), T.4 (10),
MPOLIECCOB B 00J1ACTH 3aKOHOB XMMHH C (PU3UKO- DnekTpoHHOE cTpoeHHe aTroMa. KBaHTOBO-MexaHm4eckas mojenb atoma.  |T. 5 (1-2)
SKCIUTyaTallii TPAHCIOPTHO-  [XxuMudeckuMu siBieHusIMH 1t |[Ipuanun [aynu u npasuno Xysaa. CTpoeHrne MHOTO3JIEKTPOHHBIX
TEXHOJIOTHYECKUX MAIllUH U 00BSICHEHUS 1 IPOTHO3UPOBaHUS [aTOMOB. [IpHHINIT HaMMEHbIIEl SHepruy, npaBmwio KieuykoBckoro.
KOMILJICKCOB HampaBJIeHUS XUMHYECKHX
NpeBpalieHui [Tepuoaunueckas cucrema /[.M1.MeHnneneeBa u n3MeHEeHUE CBOMCTB Otuer o JIPNe 1 32
3JIEMEHTOB U WX coelMHEeHHH. OKUCIUTENhHO-BOCCTAHOBUTEIHHBIC T.1(1-3)
peaxmuu (OBP). Crenens okucnenus. Cocrapnenue ypapaeHuit OBP.
Xumnueckas cBsa3b. KoMmIuiekcHble coequHeHUsl. XUMHUYECKas CBSI3b. Otuet o JIP Ne 4 312,321,322
OCHOBHBIE THIIBI U XapaKTEPUCTUKU KOBAJIEHTHOH CBs3U. MeTox T. 4 (10-12)
BaJICHTHBIX cBsizell. [ mOpumu3anus. KoMImiekcHbIE COeTMHEHUS.
Xumuueckas TepMoanHamMuKka. OCHOBHBIE TepMoauHaMudeckue GyHkiun [OTuet o JIPNe 6 34
COCTOSIHHSI CUCTEMbI. DHTAJIbIINS, SHTPOHUS 1 dHeprus [ modca u ux T.6 (15-17)
M3MEHEHHUs IIPU XUMHUYECKUX nporueccax. OCHOBBI TEPMOXUMUH. 3aKOH PTP
I'ecca u ero ciaenctsus. Kpurepun caMonpon3BONBHOTO MIPOTEKAHUS
XUMUYECKUX PeaKlHil.
Xumnueckast kKuHeTuKa. CKOPOCTh TOMO- U T€TEPOTEHHBIX XUMHUECKUX Otuer o JIP Ne 7 35, 36, 37
peaxnuii. 3aK0oH AEHCTBYIOIUX MacC, KOHCTAHTa CKOPOCTH PEAKIIMU. T.7 (18-21)
®DaxTOPBbI, BIUSIONUE HA CKOPOCTh XMMHUYECKOH peakiuu. [lonsTre
SHepruu akTuBanuu. [IoHATHE 0 TOMOT€HHOM U F€T€POreHHOM KaTallu3e.
Xumuueckoe paBHOBECHE. Y CJIOBUS XUMHUECKOrO paBHOBecUs. KoHcTaHTa
PaBHOBECHS U €€ CBA3b C TePMOAMHAMUYECKUMHE HyHKIHsIMH. [Ipuammn Jle
[Tarense.
PactBopsl. Crioco05! BeIpakeHNsT KOHIIEHTpay pacTBopoB. OcHoBHele  |Otgermo JIP Ne 2,3 (38, 39, 310, 319
TTOJIOKEHHUST TEOPUH IIEKTPOIUTHUECKOHN nucconmanuu. KoHcTanTta T. 2 (4-5), T.3 (6-9)
JICCOLMAINK; 3aKOH pa3basienus OctBanbaa. CTyneHyaras Jucconuanus
cJ1a0BIX 271eKTPoJauTOB. KOHCTAHTBI KHCJIIOTHOCTH M OCHOBHOCTH.




SHGKTpOHI/ITI/I‘{eCKaﬂ Jucconuanus BOAbI. BOJJOpOI[HHﬁ TMoKa3aTeJjib Cpeabl.

HoHHbIe peakiuu B pacTBOpax, ruaponus coneil. Obpa3zoBaHue
HEpAacTBOPUMBIX cOeAMHEHUH. [Ipon3BeneHre pacTBOPUMOCTH.

OcHoBHI AnekTpoxumun. OnperneneHne U Kiaccuukamus
AIIEKTPOXUMHUYECKHX MponeccoB. [IoHsTHE 00 31€KTPOIHBIX TOTEHIMANAX.
CraHgapTHBIN BOZOPOJHBINA 3JIEKTPOA U BOJOPOIHAS IIKaja MOTCHIAIIOB.
lanpBarngeckue >nementsl, D/C u ee u3mepenue. TepMoTuHaAMUKa
ANIEKTPOAHBIX MponieccoB. YpaBHenne Hepuera. [loreHnnans
METaUTMYECKUX, Ta30BbIX U OKUCIHTEILHO-BOCCTAHOBUTEIBHBIX
AIIEKTPOAOB. DIEKTPOXUMUYECKAsS U KOHIIGHTPAIIMOHHAS NOJIAPHU3ALIHSL.
Onextponus. [lociaenoBaTeNbHOCTD SJEKTPOIHBIX MPOIIECCOB. 3aKOHBI
®dapajes. DNEKTPOJIU3 ¢ HEPACTBOPUMBIMU M PACTBOPUMBIMH aHOIaMHU.

Kopposus u 3amunTa MeTanioB oT Koppo3un. OCHOBHbIE BUIBI KOPPO3HH.
XuMmudeckasi M JIEKTpOXHUMHUYecKas koppo3us. Kopposus mon neictsruemMm
Oy KTarOIINX TOKOB. METObI 3alIUTHI OT KOPPO3UH: JIETHPOBAHUE,
3JIEKTPOXMMHUYECKAs 3aINTA, 3alUTHBIC TOKPBITHS; N3MEHEHNE CBOWCTB
KOPPO3MOHHOH CPEJIBI.

KomnuraTtusHele cBoWcTBa pacTBOpoB. OcMOC, KPUOCKOIIHS,
90YITHOCKOMHSL.

Kostonansie cuctemMsbl. JIMCIIEPCHOCTD U TUCIIEPCHBIC CHCTEMBI.
Krnaccudukaiys KOJUTOUIHBIX CUCTeM. 30JIH U TelTu. MULIEIUTBI U UX
cTpoeHHe. Y CTOHYHUBOCTD KOJUIOUIAHBIX CUCTEM, ONTHYECKUE U
JJIEKTPUYECKHE CBOICTBA. MeTOIbI MOTYUEHHS U pa3pyLICHUsI
KOJUTOMJIHBIX CHCTEM.

Ortuer o JIP Ne 8
T.8 (22-24)

OTyet o JIP Ne 9

T.9 (25-26)

PI'P

PTP

315, 316, 317

318

311,314

313

OIIK.3 roTOBHOCTb IPUMEHSTH
cucrteMy (yHIAMEHTAITbHBIX
3HaHUH (MaTeMaTHYECKUX,
€CTeCTBCHHOHAYYHBIX,
HWH)KEHEPHBIX U
SKOHOMHYECKHUX ) JIS
uACHTH(DHUKAITIH,
(hopMynHpOBaHUS U PEIICHUS
TEXHUYECKUX U
TEXHOJIOTHYECKHX MPoOIeM
IKCIUTyaTalluy TPAHCIOPTHO-
TEXHOJIOTHYECKUX MAIUH U
KOMILICKCOB

34. 3HaTh OCHOBHBIE ITOHATHUS U
3aKOHBI XHUMHH,
3aKOHOMEPHOCTH MPOTEKAHUS
XHUMHUYECKHX MPOIECCOB;
CBOMCTBA, HA3HAUCHHUE U
00J1aCTH IPUMEHEHHSI OCHOBHBIX
XUMHYECKHX BEIIECTB U UX
COCTMHEHUN

IIpeamer XxuMuM, UENU U 3aJja4U U3Y4YE€HUS TUCHUILINHEL. OCHOBHBIE
KOJINYECTBEHHBIE 3aKOHBI XUMUU. [IOHATHE 0 XUMUUYECKOM SKBUBAIICHTE.
ONeKTpOHHOE CTpoeHue aToMa. KBaHTOBO-MEXaHUUYECKasi MOJEIb aTOMA.
punnun IMaynu n npasmio Xynaa. CTpoeHre MHOTO3JIEKTPOHHBIX
atoMmoB. ITpuHIMn HauMeHbLIel 3Hepruy, npasuio KieukoBckoro.

[Tepuoanueckas cucrema /I.M1.MeHnneneeBa u u3aMeHEHHUE CBOMCTB
DJICMECHTOB U UX COG}II/IHGHI/Iﬁ. OKHCIIUTETLHO-BOCCTAHOBUTEIILHEIE
peakuuu (OBP). Crenens oxucnenus. CoctaBienue ypasaenuit OBP.

Xumudeckas cBs3b. KoMiuiekcHbie COCIMHCHUA. XuMudeckas CBSI3b.
OCHOBHEIE THIIBI ¥ XapaKTCpUCTUKHN KOBAJICHTHOH CBSI3M. MCTOI[
BaJICHTHEIX CBS3€H. FI/I6pI/I,Z[I/IBaIII/IH. KomrmekcHbie COCAVHCHUA.

Xumuueckas TepMoarHamMuKa. OCHOBHBIC TEPMOIMHAMHUYCCKUC (DYHKIMH
COCTOSTHUSI CUCTEMBI. DHTAJBITNS, SHTPOIHS 1 dHeprust [ mb0ca u ux

OTtyer o JIP Ne 4, 5
T.1(3), T.4 (10),
T.5(1-2)

Ortuer o JIPNe 1
T.1(1-3)

Ortyer o JIP Ne 4
T. 4 (10-12)

Ortyer no JIPNe 6
T.6 (15-17)

31, 33,320

32

312,321,322

34




M3MEHEHUs MTPU XUMHUUECKHX mporeccax. OCHOBBI TEPMOXUMUU. 3aKOH
I'ecca u ero cneactsust. Kpurepun caMonpon3BOJIBHOTO MPOTEKAHUS
XUMHUYECKHX PEaKIMM.

Xumnaeckast KHHeTHKa. CKOpOCTh TOMO- U TETEPOTCHHBIX XUMUUECKUX
peaknuii. 3aKOH AEWCTBYIONINX MacC, KOHCTAHTa CKOPOCTH PEaKINH.
@DakTophbl, BAUAIOLIME HA CKOPOCTh XUMHUYECKOU peakuuu. [lonsTue
SHepruu akTuBanuu. [IoOHATHE 0 TOMOT€HHOM M FeTEPOTeHHOM KaTaJH3e.
XuMmuueckoe paBHOBECHE. Y CIOBUS XUMHUECKOro paBHOBecHs. KoHncTaHnTa
PaBHOBECHSI U €€ CBSA3b C TepMOAMHAMUYeCKUMHU pyHKuusmu. [Ipunmun Jle
[Tarense.

OcHoBbI AnekTpoxuMun. OrpeeseHue u KiiacCupuKarus
3JEKTPOXMUMUYECKHX MporieccoB. [IoHATHE 00 3IEKTPOAHBIX TOTCHIIHAIAX.
CraHmapTHBIA BOJIOPOTHEIH 3JIEKTPO] H BOIOPOTHAS IIIKAJIA TIOTCHIIHAIIOB.
lanpBannyeckue 3nemenTsl, DC u ee uamepenue. TepmoauHaMuKa
3JEeKTPOIHBIX IporeccoB. YpaBHeHne HepHera. [ToTeHnamsr
METAUIMYECKHUX, Ta30BBIX U OKMCIMTEILHO-BOCCTAHOBUTEIBHBIX
3JEKTPOAOB. DIIEKTPOXUMHUICCKAs 1 KOHIICHTPAIMOHHAS TTOJIIPH3ALINSL.
Onextponus. [lociaenoBaTeNbHOCTD 3JEKTPOIHBIX MPOILIECCOB. 3aKOHBI
®Dapajes. DNEKTPONIU3 ¢ HEPACTBOPUMBIMHU M PACTBOPUMBIMH aHOJIAMHU.

Koppo3sus u 3anura MeTamioB oT Koppo3uu. OCHOBHbBIE BUBI KOPPO3UH.
Xumuueckasi U 3JeKTpoxuMmuueckas koppo3us. Kopposus nop neiictBuem
Oury>KIarolTX TOKOB. METO/ABI 3alIUTHI OT KOPPO3HHU: JIETHPOBAHUE,
JJEKTPOXMMUYECKas 3allluTa, 3alUTHRIC IOKPBITUS; H3MEHEHHE CBOMCTB
KOPPO3HOHHOH CpeIbl.

KosuratueHbIe cBoiicTBa pacTBOpoB. OCMOC, KPHOCKOMHS,
30yIHOCKOITHSL.

Komnmounneie cuctembl. JIMCIepCHOCTD U TUCTIEPCHBIE CHCTEMBI.
Krnaccudukanus KoJUTOUIHBIX CUCTeM. 30JIH U TelTu. MULIEIUTBI B UX
CTpoeHHe. Y CTONYUBOCThH KOJUIOMIHBIX CUCTEM, ONITHYECKUE U
3JIEKTpUYECKUE CBOWCTBA. MeTObI IOIYyUEHUS U pa3pylEeHUs
KOJUIOMIHBIX CHCTEM.

PI'P
Ortuer o JIP Ne 7

T.7 (18-21)

Ortuer o JIP Ne 8
T.8 (22-24)

Otuyer o JIP Ne 9

T.9 (25-26)

PI'P

PTP

35, 36, 37

315, 316, 317

318

311,314

313

OIIK.3

yl. BmageTs MeTo1aMu
BBITIOJTHEHHS 3JIEMEHTAPHBIX
71a00paTOPHBIX HU3UKO-
XMMHUYECKHUX UCCIIEJOBAaHHH B
obnactu npogeccHoHaIbLHOM
JEATEILHOCTH

Jucconmarus ciabbIX M CUIBHBIX 3JIEKTPOJIUTOB. [ HApOIH3 COTEH.
Onpenenerne pH BOTHBIX pacTBOPOB.

Xumuueckas TepmoarHamMuKa. OCHOBHBIC TEPMOIHHAMHUYECKUC (DYHKIIH
COCTOSIHUSI CHCTEMBI. DHTANBITUS, SHTPOIUS ¥ SHeprus [ mo0ca u ux
WM3MEHEHUs IPU XUMHUUECKHX npoueccax. OCHOBBI TEPMOXUMUU. 3aKOH
I'ecca u ero cneactBust. Kputepun caMonpou3BOJIbLHOTO NPOTEKAHUS
XUMHYECKUX PEaKIHil.

Ortuyer o JIP Ne 3
T.3 (6, 8)

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

39, 310

35, 36, 37




Xumnueckast kKuHeTuka. CKOpOCTh TOMO- U T€TEPOTeHHBIX XUMHUECKUX Otuet o JIP Ne 7 35, 36, 37
peakmuii. 3aKOH AEWCTBYIONINX Macc, KOHCTAHTa CKOPOCTH PEaKINH. T.7(21)
@DakTophbl, BAUAIOLIME HA CKOPOCTh XUMHUYECKOU peakuuu. [lonsTue
sHeprun aktuBanuu. [loHsTHE 0 KaTamu3e. XUMHIECKOE PABHOBECHE.
YcnoBus XMMHUYECKOTo paBHOBecHsl. KOHCTaHTa paBHOBECHS U €€ CBSI3b C
TepMmoanHamMudeckuMu ¢yHKkuusamu. [Tpuaimmn Jle HlaTense.
OcHoBblI AnekTpoxuMun. OrnpeeneHue u KiaccupuKamus Ortuer o JIPNe 8 315,316, 317
AIIEKTPOXUMHYECKUX NporieccoB. [ToHsTHE 00 31eKTpoaHbIX noTeHnmanax. |T.8 (23, 24)
CranpapTHBIA BOJIOPOIHEIHN 3JEKTPOJ] U BOJOPOIHAS IITKaAJIa TOTEHIIHAIOB.
lanpBannyeckue snemenTsl, JDJC u ee uamMepenue. TepMoauHaAMHKA
3JIEKTPOJHBIX MpoueccoB. YpaBHenue HepHera. [loTeHnnansl
METANTHIECKUX, TA30BBIX U OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIX
3JIEKTPOJIOB.
Koppo3us MeTamioB 1 crioco0b! 3alIUTh METAUIOB OT KOPPO3HH. Ortyer o JIPNe 9 318
T.9 (26)
OIIK.4 roTOBHOCTb NPUMEHSATE [31. 3HATH BTOPUUHBIE OcHOBHI AnekTpoxumMun. OnperneneHne U Kiaccuukamus Ortyer no JIPNe 8 315, 316, 317
B TIIPAaKTUYECKOHN JIESITEIbHOCTH |3HEPTETHIECKUE PECYPCHI 3NEKTPOXUMHUUECKHX ITponeccoB. [TonsTre 00 snekTpoassx norennuanax. |T.8 (23, 24)
HPUHIUIIBI PAOHATBHOTO CraHgapTHBIN BOZOPOJHBINA 3JIEKTPO M BOJOPOIHAS IIKaja MOTEHINAJIOB.
HCTIOJIB30BaHUS ITPUPOTHBIX I'anpBanngeckue snementsl, JC u ee n3mepenue. TepMoIuHaAMUKa
PECypCcoB U 3aIIUTHI 3NIEKTPOAHBIX TporeccoB. YpasHeHne Heprera. [lotenuans
OKpY’KaloIIeH cpeabl METaJUINYECKHX, Ta30BbIX U OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
JNIEKTPOIOB.
Koppo3sus MeTamioB 1 crioco0s 3amUThl METALIOB 0T kKoppo3uu.Kopposus |Otyer o JIPNe 9 318
METaJUIOB M CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3HHU. T.9 (26)Otuer mo
JIPNe 9
T.9 (26)
T1IK.21/9U rotoBHOCTE y3. yMeTb IPUMEHATH OCHOBHbIE |[IpeaMer XumMuu, Uenu 1 3ajaui U3y4eHUs JUCHUILTMHBL. OCHOBHbIE Otuermo JIP Ne 4,5 (31, 33,320
MPOBOAUTH U3MEPUTENbHBII JKCIEPUMEHTAIbHBIE U KOJIMYEeCTBEHHBIC 3aKOHBI XUMUU. [ToHATHE 0 XUMIdeckoM dkBuBanieHre. |T.1 (3), T.4 (10),
SKCHEPUMEHT U OLICHUBATh pacueTHbIE METOAbI DneKTpoHHOE cTpoeHue atoMa. KBaHTOBO-MexaHn4eckas mojenb atoma.  |T. 5 (1-2)
pe3yJbTaThl U3MEPEHUI OIIPENEIICHUS Mpuamumn [Maynu n npasmwio Xyaaa. CTpoeHre MHOTOJIEKTPOHHBIX
MAaKpPOCKOIIMYECKUX atoMoB. ITpuHIMn HauMeHbLIel 3Hepruy, npasuio KieukoBckoro.
XapaKTePUCTHK CUCTEM U
METOJIbI XMMHUYECKOTI'0 1 [Tepuoanueckas cucrema /I.M1.MeHneneeBa u u3BMeHEeHUE CBONCTB Ortuer o JIPNe 1 32
(PMBHKO-XMMHYECKOTO aHAJIN3a [3JIEMEHTOB M WX coeMHeHUN. OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIE T.1(1-3)
pa3JIMYHBIX KJIACCOB BEIIECTB peakuuu (OBP). Ctenens oxucnenus. CoctaBienue ypasuenuit OBP.
Xumudeckas cBsi3b. KoMIuIeKCHBIE COeTMHEHUS. XUMUYECKAsl CBSI3b. Oruer o JIP Ne 4 312,321,322
OCHOBHBIE THIIBI U XapaKTEPUCTUKU KOBAJIEHTHOH cBsI3U. MeTon T. 4 (10-12)

BaJICHTHEIX CBS3€H. Fn6pnz[143aun$1. KomrekcHrie COCAUHCHUA.




Xumuueckas TepMoarHamMuka. OCHOBHBIC TEPMOIMHAMHUYCCKUC (DYHKIHH
COCTOSIHUSI CHCTEMBI. DHTANBITNS, SHTPOIUsA U dHeprus ['mb0ca u ux
W3MEHEHMS IIPU XUMHUUECKuX nporeccax. OCHOBBI TEPMOXUMUH. 3aKOH
I'ecca u ero cinenctus. Kpurepun caMompon3BOIEHOTO MIPOTCKAHUS
XUMHUYECKHX PEaKIIHM.

Xumnaeckast KHHeTHKa. CKOpOCTh TOMO- U TETEPOTCHHBIX XUMUUECKUX
peakmuii. 3aKOH AEWCTBYIONINX Macc, KOHCTAaHTa CKOPOCTH PEaKIINH.
®DaxTOPbI, BIUSIONUE HA CKOPOCTh XUMHUYECKOH peakiuu. IlonsTue
sHepruu akTuBanuu. [IoHATHE 0 TOMOT€HHOM U TeTepPOTeHHOM KaTaju3e.
Xumuueckoe paBHOBeCHE. Y CJIOBUS XUMHUYECKOro paBHOBecHs. KoHcTaHTa
PaBHOBECHSI U €€ CBS3b C TePMOAMHAMUYECKUMHU QyHKIMME. [IpuHiun Jle
[Tarense.

OcHOBHI AnekTpoxumMun. OnpeneneHne U KiaccuGukamus
3JEKTPOXUMUIECKHX MporieccoB. [ToHATHE 00 3IEKTPOAHBIX TOTCHIIHAIAX.
CraHmapTHBIA BOJIOPOTHEIH 3JIEKTPO] M BOIOPOTHAS IIIKAJIA TIOTCHIIHAIIOB.
lanpBannueckue 3nemenTsl, DC u ee uamepenue. TepMoauHaMuKa
3JEKTPOIHBIX TporieccoB. YpaBHerne HepHera. [ToTeHnamsr
METAJUIMYECKUX, Ta30BBIX U OKUCIMTEILHO-BOCCTAHOBUTEILHBIX
ANEKTPOAOB. DNEKTPOXUMUYECKAs U KOHIICHTPAIIMOHHAS TOJISpU3aIHsl.
Onextponus. [locaenoBaTeNbHOCTh SJEKTPOIHBIX MPOIIECCOB. 3aKOHBI
®Dapajes. DNEKTPONIN3 ¢ HEPACTBOPUMBIMHU M PACTBOPUMBIMH aHOJIAMHU.

Koppo3sus u 3ammra MeTamioB oT Koppo3un. OCHOBHBIE BUIBI KOPPO3HUHL.
Xumudeckas # 3MeKTpoXuMmuueckas koppo3us. Kopposus nop neiicrBuem
OITy>KIaroIIuX TOKOB. METO/IBI 3aIUTHl OT KOPPO3HH: JICTHPOBAHUE,
JJEKTPOXMMUYECKas 3allluTa, 3al[UTHRIC TOKPBITUS; H3MEHEHHE CBOWCTB
KOPPO3HOHHOH Cpebl.

KosuturaTuBHbie CBOCTBa pacTBOpoB. OCMOC, KPHOCKOIIHSI,
90YITHMOCKOTHSL.

Komnmouaneie cuctemMbl. JIUCIepCHOCTD U TUCTIEPCHBIE CUCTEMBI.
Krnaccudukanus KoJUTOUIHBIX CUCTeM. 30JIH U TelTi. MULIEIUTBI B UX
CTpoeHHe. Y CTONYUBOCThH KOJUIOMIHBIX CUCTEM, ONITHYECKUE U
3JIEKTPUYECKHE CBOMCTBA. MeTO bl OMyUEHUs U pa3pylIeHuUs
KOJUIOUIHBIX CHCTEM.

Ortuer no JIPNe 6
T.6 (15-17)
PI'P

Ortuer o JIP Ne 7

T.7 (18-21)

Otuyet o JIP Ne &
T.8 (22-24)

Otyer o JIP Ne 9

T.9 (25-26)

PI'P

PTP

34

35, 36, 37

315,316, 317

318

311,314

313

Kpatkue o003HaueHus:

JIP — naGoparopHas pabora, PI'P — pacuetno-rpadudeckas padora, T — Tema (3agaHus Ais 3aIuT JJabopaTopHbIX padoT u3 [Ipunoxxenus 2), 3 — TUIIOBOE

3aJaHuEC OK3aMCHAIIlMOHHOI'O TECTA.




2. MeToauKa OLEHKH 3TANO0B ()OPMHPOBAHHUSI KOMIIETEHIIHI B paMKaX M CUHUIIJIMHBI.

[IpoMexxyTouHast aTTecTanysi MO JUCHUILIMHE MPOBOAMTCS B 1 cemecTpe B (popme 3K3ameHa, KOTOPBIi
HarpasJieH Ha OolleHKY cpopmupoBanHocTH KomreTenuuit OIIK.2, OIIK.3, OIIK.4, TTK.21/9U.

DK3aMeH NPOBOJUTCS B TUCbMEHHOHN (hopMe, IO TECTaM.

Kpome Toro, chopMupoBaHHOCTh KOMIETEHIIUH MTPOBEPSETCS MPH MPOBEICHUN MEPOTPHUITUN TEKYILEro
KOHTPOJIS, yKa3aHHbIX B TaOnuue pasjena 1.

B 1 cemecTtpe 00si3aTelbHBIM 3TAllOM TEKYIIEH aTTECTAllUU SIBJISETCS pacueTHo-Tpaduyeckas pabora
(PT'P). TpeboBanus x BeimosHeHuto PI'P, cocraB u nmpaBuiia ornieHku cpopmynupoBansl B mactiopte PI'P.

OO0mme npaBuiia BEICTABICHUS OLICHKHU I10 AUCIHUILIMHE ONPEACISIOTCS OaIbHO-PEUTHHTOBOW CUCTEMOMH,
IPUBEJCHHON B paboueil mporpaMme AUCLUIUIMHBL

Ha ocHOBaHWM TpHUBEIEHHBIX Aaliee KPUTEPUEB MOXKHO CIIENaTh OOMIMN BHIBOJ O CHOPMHPOBAHHOCTHU
komrierennmu OIIK.2, OIIK.3, OIIK.4, TIK.21/9M, 3a kOoTOpble OTBEYaeT IUCIMIUIMHA, HA Pa3HBIX
YPOBHSIX.

O0masi xapakTepuCTHKA YPOBHE 0CBOEHHSI KOMIIeTEHIMA.

Hu:ke moporoBoro. YpoBeHb BBIIOJHEHHS PadOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUYECKOE COJEPKAHNE Kypca OCBOEHO YaCTUYHO, POOEIIbl MOT'YT HOCUTD CYILIIECTBEHHBIN XapakTep,
HEOOXOAMMBIE PAKTUYECKHE HABBIKA PAOOTHI C OCBOCHHBIM MaTepHajioM c(hopMHpOBaHbI HE JOCTATOYHO,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX IMPOrpaMMOil O0y4eHHs y4eOHBIX 3aJaHUN HE BBIIOJHEHBI WIIH
BBITNIOJIHEHBI C CYIIECTBEHHBIMU OLIMOKaMHU.

IloporoBblii. YpoBeHb BBINOJHEHUS PAa0OT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHU,
TEOPETHYECKOE COJIEPIKAHNE Kypca OCBOCHO YaCTHYHO, HO TPOOEIIbl HE HOCSAT CYIIECTBEHHOTO XapaKTepa,
HEOOXOMMBbIEC MPAKTUUECKHE HABBIKA PAOOTHI C OCBOCHHBIM MAaTE€pPHAIOM B OCHOBHOM C(OPMUPOBAHEI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MporpaMmol oOydeHHus y4yeOHbIX 3a/laHUil BBINOJIHEHO, HEKOTOPHIE
BUJIBI 33/1aHUH BBITIOJTHEHBI C OMIMOKAMH.

BazoBblii. YpoBeHb BBINOJHEHHUS] pabOT OTBEYAET BCEM OCHOBHBIM TpEOOBaHUSIM, TEOPETHUYECKOE
COJIEp’KaHUE Kypca OCBOEHO MOJHOCTBIO, 0€3 MpOoOeraoB, HEKOTOPHIE MPAKTHYECKUE HABBIKU PabOTHI C
OCBOCHHBIM MaTepuaIoM c(HOPMHUPOBAHbI HEAOCTATOYHO, BCE MPEIYCMOTPEHHbBIE MPOrpaMMON O0y4YeHUS
yueOHbIE€ 3aJJaHUs BBIIIOJIHEHBI, KAYECTBO BBIMOJIHEHHUS] HU OJHOTO M3 HUX HE OLEHEHO MUHUMAJIbHBIM
YHCIIOM 0ayIoB, HEKOTOPbIE U3 BBINOJIHEHHBIX 33JJaHHH, BO3MOXKHO, COJAEPKAT OIMIMOKH.

IIpoaBuUHYTHI. YPOBEHb BBINOJHEHUS pabOT OTBEYAET BCeM TPeOOBAHUSAM, TEOPETHUECKOE CO/IEpKaHHUe
Kypca OCBOEHO IOJHOCTHIO, 0€3 Mpo0esioB, HEOOXOAUMbIE IPAKTUUECKUE HABBIKU PabOThl ¢ OCBOEHHBIM
MaTepuasioM CcGOPMHPOBAHBI, BCE TMPEAYCMOTPEHHBIE TIPOrpaMMoOi OOydeHUs1 Yy4YeOHbIC 3aJaHusd
BBINTOJIHEHBI, KAYECTBO WX BBIITOJHEHHSI OIICHEHO YHCIIOM 0aiyioB, OJM3KUM K MaKCHMAaJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)»

Kadenpa xumuu 1 XuMu4eckoi TEXHOJIOTHH

HacnopT IK3aMCHa

10 AUCHUIUIMHE «XUMUs», | cemecTp

1. Meroauka oleHKH

DK3aMeH NPOBOJUTCA B TNHCHMEHHOM (hopMe, MO TecTaM B DIEKTPOHHOH ¢opme Ha
wiaropme  http://dispace.edu.nstu.ru/ditest. TecroBeie 3amaHUs] BKIIOYAOT CIICIYIOIINAE THIIBI
BOIIPOCOB: OJJMHOYHBIN, MHO>KECTBEHHBII, COOTBETCTBHE, YMCIIOBOW. TecT BKiIO4aeT B ceOst 3aJaHus
0 TUTAKTUYECKUM €IMHUIIAM: 00IIasi 1 HeOpraHm4YecKast XUuMusl, (pu3rdecKast ¥ KOJUIOWTHAS XUMUSL.
Ha Beimonsenne TecToBbIX 3amaHuii orBomurcs 90 muHyT. OTBETHI Ha 3aMaHUs, TPEOYIOIIUE
pacueToB, MOATBEPXkIAIOTCS B MHCbMEHHOW SK3aMeHAIlMOHHOW pabore. Kaxknoe 3amanue B
3aBUCHMOCTH THIIa BOTIPOCA M YPOBHSI CIIOKHOCTHU OIleHHBaeTcst oT 1 10 3 6ayuios.

IIpumep Tecra aJ1s IK3aMeHa

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

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

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

3ananue 4. YpaBHEHHME XHMMHUYECKOM pEaKIMH, CTaHJApPTHOE W3MEHEHHE DSHTAJbIINH B
KOTOPOM COOTBETCTBYET CTaHIAPTHOM SHTAIBIUU 00pa30BaHUs TBEPAOIro KapOoHaTa Oapus mpu
temmepatype 298K umeer Bua . (1 6ann)

3amanue 5. Ecnum TemmeparypHbli K03()(DUIMEHT CKOPOCTH peakUuu paBeH 3, U MpHU
temneparype 25 °C peakuus 3akaHuMBaeTcs 3a 36 MUHYT, TO Toraa mpu temneparype 45 °C
BpeMsI 3aBEpIICHUs OyeT paBHO ___ MHUHYTaM. (2 b6ania)

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

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

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

3ananue 9. PactBop cepHoil kuciaotel umeer pH=1. KoHuenTpanus cepHOil KUCIOTH B 1
JHTpE pacTBopa paBHa . (2 b6anna)

3ananue 10. @enondranenH OyneT UMETh MAIMHOBYIO OKPAaCKy B PacTBOpE MPH THAPOJIH3E
coneit: Na;COs, Pb(NO3), KNO3, KNO;. (3 bania)

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

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

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

3ananue 14. PactBop, conepxkamuii 6,4 r Heanekrpoiuta B 100 T GeH3051a, KPUCTAITU3YETCS
npu Temreparype Ha 2,55 °C Hmke, 4yeM 4HCTHI GeH307. MoJsipHAs Macca HEdJIEKTPOIUTA
paBHa __1/Moib. Ki,(CsHs) = 5,1 rpan-xr/mons). (2 6anna)
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3amanue 15. Ilpm pabore raipbBaHWYECKOTO 3JEMEHTA, COCTOSIIECTO M3 aTIOMHHUEBOTO U
KOOAQJIbTOBOTO 3JIEKTPOJIOB, MOTPYXeHHBIX B 0,5M pacTBOpBI MX XJIOPHIIOB, Ha aHOnIe OyneT
pOTEKaTh MPOIeCC, ypaBHEHUE KOTOPOro uMeeT Bua . (2 banra)

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

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

3aganue 18. s 3a1IUThI KEIE3HBIX U3JCTUN OT KOPPO3HHM B KAYECTBE aHOHOTO MOKPBITUS

MOXHO UCMONB30BaTh . (2 6ania)

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

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

Bananue 21. OOpa30BaHUIO XUMHUYCCKOU CBSI3U CIIOCOOCTBYET . (1 6ann)

3ananue 22. [Ipu B3auMoaeiicTBUM HOHOB Fe** ¢ pacTBOPOM, COAEPIKALIErO POJAHU] - HOHBI,
HaOMogaeTcs 0Opa3oBaHKE oKparuBanus. (2 6auna)

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

(moamuch)
(mata)

2. Kputepuu oneHKH

* OTBeT Ha AIK3aMCHAIIMOHHBI TECT CUMUTACTCS HEYAOBJETBOPHTENBHBIM, CCIIH CTYACHT HE
00OCHOBAHO TPUMEHSET OCHOBHBIC MOHSATHS U 3aKOHBI XUMHH, HE COOTHOCUT TEOPETUYCCKUEC
3HAHHS C 3alUCSIMU Ha SI3bIKE XMUMHUYECKUX (OPMYNI M CHMBOJIOB, B IMHUCBMEHHOW paboTe
OTCYTCTBYIOT OTBEThI Ha BOIPOCHI WIIM COJICPKATCA CYHICCTBEHHbIC OIIMOKH, HE
chopMUpOBaHa CHCTEMa XUMHUYECKUX TMOHATUH, naeT MeHee 50% MpaBUIIBHBIX OTBETOB.
Onenka cocrasisier Mmenee 20 6anos.

* OTBeT Ha HK3aMEHAIOHHBII TECT 3aCUMTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIU CTYJCHT HE BO
BCEX CITy4asx 000CHOBaHO MPUMEHSIET OCHOBHBIEC TIOHSTHS U 3aKOHBI XUMHH, B YACTH BOIIPOCOB
HE COOTHOCUT TEOPETUYECKUE 3HAHUS C 3aIMCAMH Ha S3bIKE XUMHUECKUX (OPMYJ H CHMBOJIOB,
B IHCHPMEHHOH paboTe OTBEThl Ha BOMPOCHI COJEpPXKATCA OMIMOKA B MaTeMaTHYECKHX
BBIYMCIICHUX, TaeT He MeHee 50% npaBuiibHBIX 0TBeTOB. Onenka coctasiser 20-28 6annos.

* OTBeT Ha 5K3aMEHAIIMOHHBIN TECT 3aCYMTHIBAETCS Ha 0a30BOM YPOBHE, €CIH CTYACHT NpHU
OTBETE Ha BOIPOCHI YE€TKO (POPMYIHPYET OCHOBHBIE TMOHSATUS U 3aKOHBl XMMHHU, B 4YacTU
BOMPOCOB KOPPEKTHO COOTHOCHUT TEOPETHUECKUE 3HAHUS C 3aMUCSIMH Ha S3bIKE XUMHUECKUX
dopMynT M CHMBOJIOB, B THCBMEHHOW pabOTE HECKOJIBKO OTBETOB Ha BOIPOCHI CO/EpIKAT
HETOYHOCTH WJIM HE3HAUMTEJbHbIE OIMMOKW, CBS3aHHBIE C BBIJCIICHHEM IPH3HAKOB
KJIacCH(PHUKAITNK WM TP COCTABJICHUH YPaBHEHUH peakiuii, B MATEMaTHUECKUX BBIYHACICHHIX
MOTYT TIPHCYTCTBOBaTh HE3HAYHUTENbHBIC TIOTPEIIHOCTH, gaeT Oonee 75% TMpaBHIBHBIX
otBeToB. OnieHka cocrapisieT 29-34 6annos.

* OTBeT Ha HK3aMEHAIMOHHBIA TECT 3aCUMTHIBACTCS HA MPOABUHYTOM YpPOBHE, €CITH CTYACHT
NIpU OTBETE Ha BOMPOCHI HYETKO (OPMYIHpPYET OCHOBHBIE TOHSATHUS M 3aKOHBl XHMUHU,
KOPPEKTHO COOTHOCHUT T€OPETHUYECKHE 3HAHUS C 3alUCSIMH Ha SI3bIKE XUMHUYECKUX (HOpMyT U
CHMBOJIOB, B TIIMCBMEHHOW paboTe OTBETHl Ha BOIPOCHI HE COIEp)KaT OIIMOOK, B
MaTeMAaTHYECKUX BBIUMCIEHUSX OTCYTCTBYIOT MOTPEIIHOCTH, faeT Oonee 90% mpaBUIBHBIX
otBeToB. OnieHKa coctapisieT 6omnee 35 Han108.

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

3. IIIkana ouneHku

Peiituar crynenta mo qucrurinHe " Xumus'" onpeaensercs Kak cyMMma 0ajiioB 3a paboTy
B TeEYCHHE cemecTpa (TeKymas aTrTecTanus) W 0amioB, TMOJIYyYEHHBIX B pe3yjbTaTe
MPOMEXKYTOUHOM arTecTanmuu (dk3aMeH). COOTHOIICHHE OAlIOB 3a pa3lu4yHbIe BUABI yIeOHOI
JEeSTENIbHOCTH cTyneHTa cocraiset 60:40, cymmapro 100 6aios.



B ciydae ecim cTyneHT HaOupaeT MOrpaHuvHOE YKCIO0 OaioB (CyMMapHO TIO pe3ysibTaramM
TEKyILeW W MPOMEXYTOYHOM aTTecTaluii), mpernojaBaTeb MPOBOIUT JAOMOJHUTENBHYIO Oecemy 1o
BoIIpocaM (I1. 4) U 10 €€ pe3y/IbTaTaM BbICTABJIIET COOTBETCTBYIOIINE OAUIbl U UTOTOBYIO OLICHKY.

B o0meit omenke 0O IUCHMIUIMHE 3K3aMECHAIMOHHBIE Oayibl yYUTHIBAIOTCS B
COOTBETCTBUM C NpaBWIAMU OaNIbHO-PEUTHHIOBOM CHCTEMBbI, NPHUBEAECHHBIMU B paboueit
porpamMMe JAUCLHUIUINHBI.

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

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

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

3. Ilepmommueckuii 3akoH © Tmepuoanueckas cucrema osyemeHToB JI.M.Menzaeneena,
3JIeKTpOHHBIE (QOpMyJbl aTOMOB M HOHOB. [leprogumueckoe H3MEHEHHE CBOWCTB 3JEMEHTOB
(MpOCTBIX BELIECTB) W UX COCAMHEHUH. OHEPruM HMOHU3ALUHU, CPOJICTBO K DIEKTPOHY,
ANEKTPOOTPULATEIBHOCTh; 3aKOHOMEPHOCTH HW3MEHEHHUS JTHUX BEJIWYMH 1O Tpylmnam Hu
IIEPHOJIaM.

4. Xumudeckas CBSI3b. THIBI XMMHYECKOW CBS3U: KOBAJICHTHAs W HWOHHAs, MX CBOMCTBA.
OOMCHHBIH M JTOHOPHO-aKIICTITOPHBIM MEXaHWU3Mbl 00pa3oBaHUs CBs3W. KBaHTOBOXMMHYECKHE
METO/Ibl OMMCAHUSI XMMHUYECKOM CBSA3M M0 METOJY BaJE€HTHBIX CBsizeil. Curma(c)- u nu(m)-cBsi3u.
[IpencraBinenuss 0 TUOPUIM3ALMUKA ATOMHBIX OpOMTaNel MPH ONMUCAHUH XUMHUYECKOW CBS3H B
Mosnekynax. OCHOBHbBIE XapaKTEPUCTUKHU KOBAJCHTHOW CBS3M: SHEprusi (PHTAJbIMS) CBSI3H,
JUIMHA, KPAaTHOCTb, BAJEHTHBI yroy, MNOJSPHOCTh CBA3U. JIWMONBHBIA MOMEHT CBS3U H
JUIIOJbHBIA MOMEHT MOJIEKYJIBI.

5. KowmruiekcHble COEIMHEHHUS: HOH-KOMILIEKCOOOpa3oBaTeib, JHTaHIbl, BHYTPEHHSS U
BHEIIHAS c(hephl, KOOPAWHAIIMOHHOE YHCI0. MOHO-, OW- W TONHICHTATHBIC JIUTAHIBI.
Homenkmarypa komIuieKCHbIX coeauHeHuid. Kinaccuduxanus  KOMIUIEKCHBIX COCIMHEHUH.
Juccoumanus KOMIUIEKCHBIX coequHeHud. KoHCTaHTa yCTOMYMBOCTHM KOMILJIEKCHOTO HOHA.
[Ipupona XUMHYECKON CBSI3M B KOMIUIEKCHBIX COEIMHEHUSX. [IpUMEHEHHME KOMILIEKCHBIX
COCTUHEHUH.

6. DneMeHThl XMMHUYECKON TepMOIWHAMUKU. BHYTpEHHSS SHEPrus W SHTAIBIUS CHUCTEM.
I[TepBolii 3akoH TepMoauHaMuKH. TerutoBoi 3¢ddext xumudeckoit peakuuu. TepMmoxumuueckue
YpaBHEHHUS TMPOILIECCOB. DHTANBNNUK 00pa3oBaHUs XWMHUYECKHMX coeAuHeHuH. 3akoH ['ecca u
cnenctBusi U3 Hero. [loHsTHe 00 SHTPONUM M €€ M3MEHEHUH B XMMHUYECKUX MPEBPAICHUSIX.
Oneprus ['nb0ca u ee U3MEHEHHEe B XMMHUYECKUX Tporeccax. Kpurepuii camMornpou3BOIbHOTO
MPOTEKAHUS XUMUYECKUX PEAKIIUN B N300apHO-U30TEPMUUECKUX YCIOBUSIX.

7. Xumudeckas KnHeTHKa. ['oMoreHHble U reTeporeHHbie peakiuuu. CKOpOCTh TOMOTEHHBIX
XUMUYECKUX peakiuid. DakTopel, BIUAIONME HA CKOPOCTh XUMUYECKON peakIuu. 3aBUCUMOCTD
CKOPOCTH XMMHYECKON peakIWH OT KOHUEHTPAaMi pPEearnpyrolluX BEIECTB, 3aKOH JIEUCTBUS
Macc. KoHcranrta ckopoctu. Kunernueckoe ypaBHenue. [Iopsaok u MOJIEKYISPHOCTh PEAKIUN.
3aBHUCHUMOCTh CKOPOCTH peakiuu oT Temmneparypbl. l[lpaBunmo Baut-T'odda. VYpaBHenue
Appennyca. [loHaTre sHeprun aKTUBALIUH.

Xumuueckoe paBHoBecue. OOpatuMble U HeoOpaTuMble peakiuu. KoHCTaHTa XUMUYECKOTO
paBHOBECHUsI, €€ CBS3b C TEPMOJUHAMUYECKMMH XapaKTepUCTUKaAMU cucTteMbl. CMelieHue
paBHoBecuss W npuHuun Jle Illatense-bpayna. Xumuueckoe paBHOBECHE B TIE€TEPOrEHHBIX
cucremax. [loHSTHE O TOMOIN€HHOM W TE€TEpPOreHHOM Katanuse. [loHsThe o MexaHu3Me
TOMOTEHHOTO KaTajnu3a. ABTOKaTaJIN3.

8. PactBoprl. Ormpenenenne u kiaccuukamusi pacTBOpoB. PacTBopeHme kak (U3UKO-
XUMuUYecknii mporecc. PactBopumocTb. CrmocoObl BBIpaXEHHs KOHIIEHTPAI[UH PacTBOPOB.
DIEeKTPONUTHYECKAsT JUCCOIMAIMS B BOJHBIX pacTBopax. CuiibHbIE (HEACCOIMUPOBAHHBIE) U
cnabbie (aCCOLMUPOBAHHBIE) ANEKTPONUTHl. KOHCTaHTa M CTENeHb IUCCOLMALUU CJIadoro
anekTponuta. OcoOeHHOCTH BOJBI Kak pacTBoputens. Bomoponnslii nmokazatens cpeasl (pH).
Merons! onpenenenus BeauuuHsl pH.



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

HonHble peakuuu B pacTBopax. PaBHOBeCHE MalOpacTBOPUMBIN JJIEKTPOJIT — HACHIICHHBIN
pactBop. [IponsBeneHne paCTBOPUMOCTH. Y CJIOBUS BBIIAJCHUSA U PACTBOPEHHUS OCAKA.

9. KomouaHble M JHUCIEPCHBIE CUCTEMBI. JIMCIIEPCHOCTh W AMCIEPCHBIE CHCTEMBI.
Knaccugukarus nucnepcHbIX cucteM. Mumemisl, X o0pa3oBaHue U crpoeHue. OnTuyeckue u
JJIEKTPUYECKUE CBOMCTBA KOJUIOMJIHBIX CHCTEM. MeToasl TMONYy4eHHs M pa3pyLICHUs
KOJUIOMHBIX cucTeM. [loHsTHE KOArymsiuu.

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

BOCCTAHOBUTENIbHBIX pEaKUUd. DNEKTPOAHBIN MOTEHIMal. BOonOpoAHbIN 3J€KTPOJl CpaBHEHUS.
VYpaBnenue HepHcra. PaBHOBecHE Ha rpaHulle METAIUI—PACTBOP. XMMHUYECKHE UCTOYHUKHU TOKA.
['anpBaHHMYECKUE  DJIEMEHTBHL.  AKKYMYJISTOpPBL.  OJEKTPOAU3  KaK  OKUCIHUTEIbHO-
BOCCTAHOBUTENIbHBIN MpolecC. DIEKTPOIN3 C PaCTBOPUMBIMU U HEPACTBOPUMBIMHM aHOJAMHU.
XUMHUYECKas ¥ AIEKTPOXUMHYECKast KOppo3us MeTaJIoB. CriocoObI 3alIUTHI OT KOPPO3HH.



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

Kadenpa xumuu 1 XuMu4eckoi TEXHOIOTHH

IHacnopr
pacueTHO-TpapruecKoil padboTbl

M0 JUCHUIUIMHE «XUuMHUsI», 1 cemecTp

1. MeToauka olleHKH
B pamkax pacyetHo-rpadudeckoil paboThl 0 JUCHUILIUHE CTYIEHT JOJKEH PaccuuTaTh
TEPMOAUHAMUYECCKUE BEJIMYUHBI COCTOSIHUS CUCTEMBI, OLICHUTH BO3MOXHOCTb
CaMOIIPOU3BOJILHOTO TMPOTEKaHUs TMpollecca B 3alaHHBIX YCIOBUSX, IOCTPOUTH Tpaduk
3aBHCUMOCTH M3MEHEHUs sHeprun [ mb6ca oT TemmepaTypbl; pacCUuTaTh TEMIEPATYPhl KUTICHUS
U 3aMep3aHus 3aJIaHHOTO PAacTBOPA; 3amucarth GOpMyTy MHIIEIUIBI U ONPEAETUTh HAIPaBICHUE
JBUKEHUSI KOJUIOMJIHOM 4YacTHLbl B 3JEKTPUUECKOM II0JI€, BBIOpAaTh pEareHT C Hawlydllei
KOaryJIupymoIend CnocoOHOCTBIO.
O06s13aTenbHble CTPYKTYpHBIE YacTu PI'P 1 onieHrBaeMble O3UIMH IPUBEACHBI B TAOJIMIIE.
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 | Konmnounnusie pacTBOpsI CocTaBiieHuE YpaBHEHUH peaknui

Pacuer konnyecTBa pearupyronmx BeIecTB
®dopMyia MUIIEIUTEI U €€ cocTaBHbIe yacTu. Koarymupyroriee
HCﬁCTBHe QJICKTPOJIMTOB

PacuerHo-Tpaduueckas paboTa BBIMONHAETCS CTYACHTOM WHIMBHIYAIbHO, OhopmIsieTcs
B IIeyaTHOH Gopme.

2. Kpurepun ouenku

* PaboTa cunTaercs HeBbINOJHEHHOM, ecu 0OpMIIeHa B HECOOTBETCTBUU C TPeOOBAaHUSIMHU, C
CYIIIECTBEHHBIMU 3aMEYaHUSIMH. HEMPaBUIHHO MPHUBEACHBI TEPMOJNHAMUYECKHUE PACUETHI, HE
yKa3aHbl WX EIWHUIBI U3MEpeHHs, TpaduK MPOTHBOPEUYUT pPACUETHHIM JIaHHBIM, HEBEPHO
OTIpEe/ICTICHO HAMpaBICHHE PEaKIMH B TEMIIEPATypHOM HHTEpBaJie; TEMIIEPATypbl KUTICHHS U
3aMep3aHusl 3aJIaHHOTO PAaCcTBOpPA PACCUUTAHBI C OIMIMOKAMU; YPaBHEHUS peakiuii 0Opa3oBaHUs
KOJUIOMJTHOM YaCTHI[bl 3alFCaHbl C OIIMOKAMH, HE OIpEeIeiCH pearcHT, HaxOSIINiCI B
n30bITKe, (hopMyna MUIIETUTHI COCTaBJICHA HEMPABMUIHLHO /WM HE 0003HAYEHBI €€ COCTaBHBIC
4acTH, He ONpeAesicH 3aps)] KOJUIOMIHOW YacTHIIbl W/WJIM HE YKa3aHO HAIPaBJICHUE JIBHIKCHHS
TpaHyJbl B 3JIEKTPHUYECKOM I10JIe, He OOOCHOBaH BBHIOOpP AJICKTPOJIMTA-KOATYIISIHTA, OICHKA
COCTAaBJISIET MEHEE S 6ALI08.

* PaboTa cunTaeTcs BBITOJTHCHHOH HA MOPOTOBOM YPOBHE, eclii 0()OpMJIcHA B COOTBETCTBHH C
TpeOOBAaHUSMHU C HECYIIECTBEHHBIMHA 3aMEUaHHUSIMH, HO BBHITIOJIHEHA HE B ITOJHOM OOBEMeE:
MPUBEACHBI TEPMOJAMHAMHYECKHE pacyeTbl, HO HE YyKa3aHbl CIUHHUIIBI W3MEpPEHUs, rpaduk
MPOTUBOPEYHUT PACUYCTHBIM JIaHHBIM, OIPEACIICHO HANpaBlICHUE PEaKIMU B TEMIEPaTypPHOM
UHTEpBAJIC, pacCUMTaHbl TEMIIEpaTyphl KHUIICHUS HM 3aMep3aHus 3aJaHHOTO pacTBOpPA;
yYpaBHEHHS peakinii 0Opa30BaHUs KOJIJIOMIHON YaCTHIIBI 3alIMCaHbl C OIIMOKAMH, ONpe/IeIcH
peareHT, HaXOMSINMKCS B HM30BITKE, cOcTaBicHa (opMylia MHICIIBI M €€ COCTABHBIC YacTH
0003HAauUEHbl C OINMOKAMHM, OINPEIACICH 3apsA] KOJUIOMIHONH YaCcTHUIBI M €€ HaIpaBJICHHE
JIBIDKEHUS B DJICKTPHYECKOM II0JIE, BBIOOP 3JIEKTPOJIMTA-KOAryasHTa OOOCHOBaH HEBEPHO,
OILIEHKa COCTaBJIAET 5—6 Oannos.



* PaGoTa cunTaercs BBITOJTHECHHOW Ha 0a30BOM YPOBHE, €Clii O0()OPMIICHA B COOTBETCTBHH C
TpeOOBAaHUSIMHU C HECYIIECTBEHHBIMU 3aMEUaHUSMH, BBITIOJIHEHA B MOJHOM OOBEME COTJIACHO
3aJIaHUI0: TIPUBEICHBI TEPMOAMHAMHUYECKHE PACUeThl, HEKOTOPHIE BEIWYHMHBI 0003HAYEHBI
HEKOPPEKTHO, SIMHUIIBI U3MEPEHUS MPEACTABICHBI C OITMOKAaMH, IIPH ITOCTPOCHUH TpaduKa HEe
0003HAUEHbI OCH, OIPEACICHO HaNpaBJICHHE peakiuh B TEMIIEpaTypHOM HWHTEpPBAJIC;
paccUYMTaHbl TEMITEpaTyphbl KUIICHHUS U 3aMep3aHusl 3aJJaHHOTO PAcTBOPA; 3alMCaHbl YPaBHCHUS
peakuuii oOpa3oBaHUsl KOJJIOWTHOW YaCTHIIBI, OTMIPEIEICH PearcHT, HaXOAIIMICSI B HU30BITKE,
cocTtaBiieHa (opMmysida MHICILUIBI W O003HAYCHBI €€ COCTAaBHBIC YAaCTH, OIPEACICH 3apsij
KOJUIOMTHOM YAaCcTHIIBI M €€ HallpaBJICHUE JBUKEHHUS B JJICKTPUUYECKOM TI0JIe, BBIOOD
AJICKTPOJIMTA-KOAryJIsHTa 000CHOBAH HEIOJIHO, OIICHKA COCTaBIsAeT /—9 Oanios.

Pabota curTaeTcs BBIIOJHESHHON Ha MPOABHHYTOM YPOBHE, €Clii 0()OpMJICHA B COOTBETCTBUH
¢ TpeOOBaHUSMH, BBINOJHEHA B IIOJIHOM OOBEME COIJIACHO 3aJaHHUIO: IIPUBEICHBI
TEPMOJIMHAMHUYCCKHE PACUCThI, 0003HAYCHBI BEIIMYMHBI M UX CAMHHIIBI H3MEPECHHS, ITOCTPOCH
rpaduKk M ONpENEJCHO HaNpaBJICHHE PEAKIMH B TEMIIEPATYPHOM HWHTEPBAJIC;, PACCUMTAHBI
TeMIlepaTyphbl KHIICHHsI W 3aMep3aHus 3aJaHHOTO PacTBOpA; 3allMCaHbl YPaBHEHUS pPEaKIIHMA
00pa3oBaHUs KOJUIOMJAHOW YAaCTHIBI, ONPEIEICH pPEareHT, HaxOIAIIUHCI B H30BITKE,
cocTaBiieHa (opmysa MHUIEUIBI M 00O3HAYEHBI €€ COCTAaBHBIE YacTH, OMPEICICH 3apsi
KOJUIOUHOW YaCTHIIbI M €€ HAIPaBJICHUE JBHKEHUS B DJICKTPUYECKOM I10JI€, 00OCHOBAH BBIOOD
3JICKTPOJIUTA-KOAryJISIHTa, OIICHKA cocTaBisieT /() 6annos.

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

npaBWiiaMd  OaJlJIbHO-PEUTUHIOBOM  CHUCTEMbI, TPUBEIECHHBIMU B paboyeil 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
3aJIaHus
1 Brrumciute M3MEHEHHE JHTAIBIIMH PEaKIMH A H2, M ONpelenuTe, sABISETCA JIH JaHHAs 1
€aKIHs 9K30- WM SHI0TEPMHUUYECKOH. 3anuInTe TePMOXUMHIECKOE YPaBHEHHE PEaKInH.
3
Ilo Buny ypaBHEHHMs peakuuy, He mHpuberas K pacderam, ONpeJeNHTe 3HaK W3MEHEHHMs
2 SHTPONUM peakuuu A So,. BlumcInTe H3MEHEHHE SHTPONHH PEAaKIUH B CTAHIAPTHBIX 1
ycroBusix A, Sy, 1 OOBSCHUTE 3HAK.
v 0
3 Bbruucnute sHepruio I'm66ca mnpsMoil peakuuu B cTaHIapTHEIX yenoBuwsix A, G,,, u 1
YCTaHOBHTE BO3MOXKHOCTh CaMOIPON3BOJIBHOTO IPOTEKAHUS] PEAKIIH.
4 Omnpezenute TeMIepaTypy, P KOTOPO# peakuusi Haxoauresi B papHoBecuH (7). 0,5
5 Paccuuraiite A G mpu Ty = T,-100 u 75 = T,,+100. 0,5
6 Ioctpoiite Tpaduk 3aBucumoctat A,G ot T 1 0603HaUbTe Ha TpaduKe 00JTaCTh TEMIEPATYP 1
CaMOIIPOU3BOJIBHOTO IIPOTEKAHMSI PEAKIIHIH.
7 Brruucnure 3HaueHusi KoHcTaHTHl paBHoBecusi K. mpu temmepatypax 77 u 7T,. Crhenaiite 1
BBIBO/J1 O BJIMSIHUM TeMIlepaTypbl Ha BennuuHy K¢ 1 Ha cMeleHne XMMHUYECKOTro paBHOBECHSL.
8 Paccumraiite TemnepaTypy KHIEHHUS M 3aMep3aHusi pacTBOpPa 3a/IaHHOI'0 COCTaBa 1
9 HanummTe MonekynspHOe ypaBHEHHE XUMHUECKOH peakuy 00pa3oBaHMs KOJIOUIHON 1
YaCTHIIbI IPH CMELIMBaHHUH JIByX pacTBOpoB. OnpeiennTe, KaKoil peareHT B3sT B H30bITKE.
10 CocraBbre GopMyiTy MUIIEIIBI, ONPEACIUTE 3apsi]] KOJJIOMIHOM YaCTHIIBI U YKAXKUTE 1
HarpasJeHUEe NepeMellleHHs] YaCTUIIBI B JJISKTPHUYECKOM IOJIE.
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

tepMoanHamuka (Tema 3, [1]), kosuuraTuBHBIE CBOicTBa pacTBOpoB (Tema 6, [1]) u KommouaHbIe

pactBopbI (Tema 7, [1]). Tabmuib! BapuanToB ¢ 3ananusimu PI'P npencrasieHs:

[1] AnapueB A. . Xumus [DIeKTPOHHBINA pECYPC]: DIIEKTPOHHBIM yueGHO-MeToaMYeCKUi KomInieke / A H.
Amapnes, A.B. Jlorunos, P.E. Cunuypuna; HoBocu6. roc. TexH. yH-T. - HoBocubupck, [2015]. - Pexxum moctyma:

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



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.



