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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenuyun @IroOC: OIIK.1 cnocoGHOCTH HCHOIB30BATH OCHOBHBIE 3AKOHOMEPHOCTH, JeiicTBYOIHE B
nponecce M3roTOBICHISI MAIIWHOCTPONTEILHBIX H3Je/IHil TPedyeMoro KauecTBa, 3aJaHHOr0 KOJIMIeCTBA NPH
HANMEHBIINX 3aTPATAX 00IECTBEHHOT0 TPYAA; € YACHIU C1eOVIOUUX PE3VIbMAmoe 00y ueHUs:

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

y8. YMETb MPUMEHATb OCHOBHbIE 3KCMEPUMEHTA/IbHbIE N PAaCYETHbLIE METOAbI ONpPeaAeeHNA MaKPOCKOMNYECKUX
XapaKTepUCTUK CUCTEM M METOAbI XMMNYECKOT0 1 (hM3MKO-XMMNYECKOr0 aHa/n3a pasivyHbIX KNaccoB BELLECTB

y9. yMeTb yCTaHaB/MBaTb B3aMMOCBS3b PYHAAMEHTa/IbHbLIX 32aKOHOB XUMUW C (I3UKO-XMMNYECKUMU
ABNEHUAMM 4718 06bACHEHWA U MPOrHO3UPOBaHWUS HANpPaBNeHU XMMUYECKUX NPeBPaLLEHI

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

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

Xumus

OlMK.1.y9 ymeTb ycTaHaBNMBaTb B3aMMOCBS3b (DyHAAMEHTa/IbHbIX 3aKOHOB XMMWM C
(PUNKO-XUMUYECKUMU ABNIEHUSIMW N1 06bSCHEHMS U MPOrHO3MPOBaHMA HanpaB/ieHNs
XVIMUYECKNX NPeBpaLLeHuii

1.0 CBA3U 1<ypca C ,HpVTI/]lVII/I JUCITUIIITHHaAMA HaHpﬂBHeHI/IH n O ero pOHH B ﬂeKU'V”/l; rlpaKTMl-{eCKme 3aHﬂTl/|ﬂ;
II0ATOTOBKE O0YJarO MUK CS CamocrosTensHasa paboTa

OrlNMK.1.38 3HaTb OCHOBHbIE MOHATUA N 3aKOHbI XUMUK, 3aKOHOMEPHOCTU MPOTEKaHUSA
XMMUYECKMX NPOLECCOB; CBONCTBA, Ha3HaueHWe 1 061acTv NPUMeHEHNSA OCHOBHbIX
XUMWNYECKMX BELLLECTB U UX COESUHEHNIA

2.00 OCHOBHBIX HOHSITHUSIX U 3aKOHAX XUMUH, O KACIOTHO-OCHOBHBIX U neKLl,VII/I; ﬂpaKqueCKme 3aHATUSA;

OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIX CBOMCTBAX cOeTUHEHUI ﬂa6opa‘|’opr|e pa60'|'b|;
CamocToaTensHad paborta

3.0 XUMHYECKUX CUCTEMAaX U XUMHUUECKIX Iporneccax neKLl,VII/I; ﬂpaKqueCKme 3aHATUS;

JlabopaTopHble paboThl;
CamocTosTenbHasa paboTta

4.0 pupo/Jie ¥ XapaKTePHBIX CBOMCTBAX XMMHUYECKON CBSI3U, TUIIAX XUMHIECKHX Nekuyu; MpakTUYECKUe 3aHATUS;

peaximit JlabopaTopHble paboThl;
CamocTosTenbHasa paboTta

OMMK.1.y9 ymeTb ycTaHaBNMBaTb B3aMMOCBS3b (hyHAAMEHTa/IbHbIX 3aKOHOB XMMMWM C
(UNKO-XUMUYECKUMU ABNEHUSIMW NS 06bSCHEHUS U MPOrHO3MPOBaHMA HanpaB/ieHNs
XVIMUYECKNX NpeBpaLleHuii

5.06 o6mux cBoOMCTBAX TOMO- U TeTEPOreHHBIX CUCTEM neKLl,VII/I; ﬂpaKqueCKme 3aHATUS;

JlabopaTopHble paboThl;
CamocTosTenbHasa paboTta

6.0 BO3MOKHBIX SKOJIOTHUECKUX ITOCIEACTBIIX XUMAIECKIX PONIECCOB Nekuyn; NabopaTopHble paboThl;
CamocTosaTenbHas paboTa

OrlK.1.y8 ymMeTb NPUMEHATb OCHOBHbIE 3KCNEPUMEHTa/IbHbIE U pacHeTHbIe METO/bI
onpefenieHNsA MaKpOCKOMNYECKUX XapaKTepUCTUK CUCTEM U METOAbI XMMUYECKOro U
(PU3NKO-XMMNYECKOTr0 aHan3a pas/INyHbIX K/1acCoB BELLECTB

7.0 MeTOIaX HICHTH(DUKAIINA BeEecTBa Jla6opaTopHble paboThl;
CamocTosaTenbHas paborta

OrlK.1.38 3HaTb OCHOBHbIE MOHATUA U 3aKOHbI XUMUUN, 3aKOHOMEPHOCTW MPOTEKaHUA
XUMUNYECKUX MNPOLIECCOB; CBOWCTBA, HasHauyeHme 1 061acTU NPUMEHEHNST OCHOBHbIX
XUMWNYECKUX BELLLECTB U UX COeIIHEHWIA

8. XBaHTOBO-MeXaHUIECKYIO MOJIENb CTPOSHHUS aToMa U IEepHOIUIHOCTh CBOHCTB Nexunu; CamocTosTeNbHAsA
XUMHAYECKHX JIEeMEHTOB U UX COeTMHEHAN pa6oTa




9 .0CHOBHBIC TOHATHS W 3aKOHB XUMHIECKOH TEPMOJTUHAMUKH U KUHETUKHA

JNekuwnu; TpakTnyeckune 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosaTenbHas paboTa

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; TpakTnyeckme 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosaTenbHas paboTa

OlMK.1.y9 ymeTb ycTaHaB/MBaTb B3aMMOCBS3b (DyHAaMeHTa/IbHbIX 3aKOHOB XMMWUU C
(PU3NKO-XUMNYECKUMUN ABNEHUAMUN /191 06bACHEHUSA U MPOrHO3MPOBaHUA Hanpas/eHUA

XVIMUYECKNX NPEBPaLLEHW

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

JNekuwnu; TpakTnyeckune 3aHATUS;
JlabopaTopHble paboTbl;
CamocTosaTenbHas paboTa

OrlK.1.y8 ymMeTb NPUMEHATb OCHOBHbIE 3KCNEepUMEHTa/IbHbIE U pacyeTHbIe METOAbI
onpeaeneHns MakKpoCKOMNMMUYeCKUX XapaKTepPUCTUK CUCTEM U METOAbI XMMNYECKOTO U

(bI/ISI/IKO-XI/IMI/ILIECKOFO aHa/M3a Pas3/INYHbIX KJ/1aCCOB BELECTB

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

MpaKTNyecKne 3aHATUS;
CamocTosaTenbHas paborta

OrlNK.1.y9 ymeTb ycTaHaBIMBaTb B3aMMOCBA3b (DYHAAMEHTa/IbHbIX 3aKOHOB XUMWUU C
(PU3NKO-XUMUYECKMMUN ABNEHUAMUN 41 06bACHEHUS U MPOrHO3MPOBaHUSA Hanpas/eHUA

XVIMUYECKNX NPEBPaLLEHW

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

Nekumu; MNpakTUYeCcKme 3aHATUS;
NabopatopHble paboThl;
CamocTosaTenbHas paboTa

OrlK.1.y8 ymeTb NPUMEHATb OCHOBHbIE 3KCNepUMEHTa/IbHbIE U pacHeTHbIe METO/AbI
onpeaeneHns MakKpoCKOMNMMUYeCKUX XapaKTepUCTUK CUCTEM U METOAbI XMMNYECKOTO U

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

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

Nekumu; MNpakTUYeCcKme 3aHATUS;
NabopatopHble paboThl;
CamocTosaTenbHas paboTa

OrlNK.1.y9 ymeTb ycTaHaBIMBaTb B3aMMOCBA3b (DYHAAMEHTa/IbHbIX 3aKOHOB XUMWUU C
(PU3NKO-XUMUYECKUMUN ABNEHUAMUN 4191 06bACHEHUS U MPOrHO3MPOBaHUSA Hanpas/eHUA

XVIMUYECKNX NPEBPaLLEHWI

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

Nekumu; MNpakTUYecKme 3aHATUS;
NabopatopHble paboThl;
CamocTosaTenbHasa paboTa

OrlK.1.y8 ymeTb NPUMEHATb OCHOBHbIE 3KCNepUMEHTa/IbHbIE U pacHeTHbIe METO/AbI
onpeaeneHns MakKpoCKOMMUYeCKUX XapaKTepUCTUK CUCTEM U METOAbI XMMNYECKOTO U

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

174y0TaHaBJIKBaTB HaIpaBIeHNE CMEIEHIS XUMHIECCKOTO PaBHOBECHL pealcuni/i B
3aBHCHMOCTH OT ITapaMETPOB CHCTEMBL

MpakTnyeckue 3aHATUS;
NabopatopHble paboThl;
CamocTosTenbHasa pabota

18.3anmckIBaTh CXEMBI X MOJEIIN TOMO- ¥ FETEPOICHHBIX IIPOLIECCOB, OLUCHIBAIOIITE
HUX CBOMCTBA

Nekumu; MNpakTUYeCcKme 3aHATUS;
NabopatopHble paboThl;
CamocTosTenbHas paboTa

3. CofiepykaHvie U CTPYKTypa y4e6HO AUCUMNANHbI

Tabnmua 3.1
CcbIfIKN Ha
Tembl NeKunin AKTVBHbIE Yacbl | pesynbTarbl
(hopMbl, Yac.
006y4YeHus

Cemectp: 1

AnpakTuueckas eguHunua: O6Las 1 HeopraHM4Yeckast Xumust




1. MNpeagmeT XvMuK, Lenn 1 3aadm n3ydeHus QUCLUMNIIVHLI.
OCHOBHbIe KOMMMYECTBEHHbIE 3aKOHbI XUMUW. IMOHATHE O
XMMUYECKOM 3KBUBASIEHTE. DNEKTPOHHOE CTPOeHME aToMa.
KBaHTOBO-MexaHuyeckas Mogesnb atoma. MNpuHumn Maynu n
npasuno XyHga. CTpoeHne MHOr03/1eKTPOHHbLIX aTOMOB.
MpYHUMN HauMeHbLLER 3HepruK, Npasnno KneykoBecKoro.

1,2,8

2. Nepuognyeckaa cuctema .. MeHfeneesa 1 U3MeHeHue
CBOWCTB 31IEMEHTOB W X COEAUHEHWIA.
OKuMcNUTeNbHO-BOCCTaHOBUTEbHbIE peakuun (OBP). CTeneHb
okucneHus. CoctaBneHune ypasHeHuii OBP.

14,3,4,8

3. Xrmunyeckas cBasb. OCHOBHbIE TUMbI U XapaKTepuCTUKK
KOBa/IeHTHOM CBA3N. MeTo/ Ba/leHTHbIX CBA3EN.
Mmépunamnsauma. KomniekcHble CoefMHEHNS.

10, 14,15, 3, 4

4. PacTBOpbl. CNoco6bl BbIpaXKeHWs KOHLIEHTPaLIMI PacTBOPOB.
OCHOBHBbI€E MOMIOXEHWS1 TEOPUM 3NIEKTPONUTNYECKOI
pacTBopuTens. KoHCTaHTa gvccoumanim; 3aKoH pa3taseHns
OcTBasbja. CTyneHvaTas gmccoupanms cnabbix
3NeKTPONUTOB. KOHCTaHTbI KUCNIOTHOCTU 11 OCHOBHOCTM.
SNeKTPONUTYECKas Avccoumaums BoAbl. BogopoaHblii
nokasaTefb cpeabl. VIoHHble peakuymn B pacTBopax, ruaponms
Coneil.

10, 15,2, 3,5

AnpakTnyeckas egmHnLa: dusmyeckas Xumms

5. Xvimunyeckas TepMmogmHaMmka. OCHOBHbIE
TePMOAMHaMUYECKMe (DYHKLMN COCTOAHUSA CUCTEMBI.
SHTaNbNWA, 3HTPONUA 1 3Heprua Mbbca N X U3IMeHeHUs Npu
XUMMYeckux npotieccax. OCHOBbI TepMOXUMUK. 3aKOH ["ecca K
ero cnefacTens. Kputepuy camonpor3Bo/ibHOMo NpPoTEKaHUA
XUMUYECKMX peakLyi.

16, 3,9

6. XrMnyeckas KnHeTnka. CKOpOCTb FOMO- U FeTepOoreHHbIX
XVMUYECKMX peakLin. 3aKoH AeNCTBYIOLLMX MACC, KOHCTaHTa
CKOpOCTU peakuum. PakTopbl, BIUAIOLLME HA CKOPOCTb
XUMUYECKOW peakuuu. MoHATVe aHeprum aktueaumu. MoxHaTre
0 FOMOreHHOM W reTeporeHHoM Katanmnse. XrMnUYeckoe
paBHOBECUE. Y CNOBUA XMMUYECKOro paBHoBecKs. KoHCTaHTa
paBHOBECUSA U ee CBA3b C TEPMOANHAMUYECKUMU (DYHKLUAMMN.
MpuHumn Jle LWarense.

14,16,2,3,9

7. OCHOBbI 3N1eKTPOXMMUK. OnpesieNieHne N Knaccupukaums
3/1IEKTPOXMMUYECKUX MpoLeccoB. MoHATE 06 3N1eKTPOLHbIX
noteHumanax. CtaHAapTHbIN BOLOPOLHBIV 3N1EKTPOZ, U
BOJOPOAHaA LIKana noTeHumManos. "anbBaHNYEeCKIE 3N1eMEHTHI,
3/4C v ee nsmepeHue. TepMmoanHammnKa 3NeKTPOAHbIX
Nnpo-LieccoB. YpaBHeHWe HepHcTa. MNMoTeHumanb
MEeTaIMYECKUX, ra3oBbIX 1
OKUCNUTENIbHO-BOCCTAHOBUTESbHbIX 3/1EKTPOOB.
DNeKTPOXMMUYECKAA U KOHLEHTPaLMOHHAs NonspusaLms.

1,11, 14, 16, 2,
3

8. Kopposua 1 3awwmTa MeTau1ioB 0T KOppo3uun. OCHOBHbIE
BUAbI KOPPO3UK. XUMUYECKasa W 3NeKTPOXMMMNYeCKas
Koppo3wus. Koppo3sus nog AercTBreM 6/1y)KAaK0LLIMX TOKOB.
MeTofpl 3aWmThl OT KOPPO3UK: NIETMPOBAHNE,
3/IEKTPOXMMMNYECKaA 3aLLMTa, 3alUTHLIE MOKPbLITUS,
M3MeHeHNe CBOMNCTB KOPPO3MOHHOW Cpefbl.

12,18, 3,6

9. KonnuraTvBHble CBOMCTBa pacTBOPOB. OCMOC, KPMOCKOMNKS,
36ynmnockonus.

10, 16, 18, 2,5

10. Snektponus. MNocnefoBaTeIbHOCTb 3M1EKTPOAHBIX
npoveccos. 3aKoHbl Papages. INeKTPonns c
HepacTBOPUMBIMW U PACTBOPUMbIMI aHOLAMU.

11, 16, 18, 2, 3,
6

Anpaktundeckasn egnHunua: KonnongHasa xmmma




11. KonnongHole cnuctemsbl. JMcnepcHOCTb 1 AUCNEepCHbIe

cmcTembl. Knaccudgmkauus KonnonaHblx cucTem. 301u v renu.

Muuennbl U nx CTPOEeHMeE. YCTOUYMBOCTb KONMNoOUAHbIX

CUCTEM, OMTUYECKNE N INEKTPUYECKNE CBOMCTBA. MeTopabl

nosiy4eHnsa 1 paspyeHnsa KonnongHblxX CUCTEM.

2 10, 15,18, 3,5

Tabnuua 3.2

TeMbl NabopaTOPHbIX paboT

AKTUBHbIE
hopmbl, Hac.

Yacbl

CcbINIKN Ha
pe3ysibTaThbl
00yyeHus

YyebHas aesiTeNlbHOCTb

CemecTtp: 1

AvpakTnyeckas eguHuua: O6Las U HeopraHMYecKas XUMUS

1.
OKWCNMTENbHO-BOCCTAHOBUTE bHbI
e peaKLmu

10, 15, 3,5

1. BbINOMHSAET ONbIThI,

2. rKCUpyeT HabnoaeHns,

3. fienaeT BbIBObI M 06CYyXaaeT
pe3ynbTaTbl paboThbl C
npenogasaresem.

2. PactBopbl. Cnocobsl
MPUroTOB/IEHNA PACTBOPOB.

10, 15,2,3,5

1 BbINOJHAET ONbITbI MO
MPUroTOB/IEHNIO PACTBOPOB
3alaHHOIN KOHLEHTpaLuum;

2. N3MepsieT NN0THOCTb
pacTeopa;

3. paccunTbIBaET U
yCTaHaBNMBAET KOHLEHTpaLMK
MONy4YeHHbIX PacTBOPOB;

4. 0(hopMNISET IKCMEPUMEHT Ha
A3bIKE CUMBOJIOB;

5. NpeacTaBnAeT pesynbTarhl
aKcnepumMeHTa B y06HO thopme
1 06CYXXJaeT C NpenojaBaTesnem.

3. Anccoumaums cnabbix n
CW/bHbIX 3/1EKTPOIMTOB. ['Maponu3
coneii. OnpeaeneHne pH BOAHbIX
pacTBopos. O6pa3oBaHme
HepacTBOPUMbIX COEANHEHNIA.

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

1. BbINONHSET OMbITbI MO
M3MepeHUIo 1 onpegeneHnio pH
pacTBOpPOB;

2. NpoBOANT TMAPONN3 CONeN
pas/INYHbIX TUMOB W ONpesenseT
pH pacTtBopa ¢ 1CnonbL30BaHNEM
WHANKATOPOB;

3. MPOBOAUT ONbIThI MO
MOJyYeHNI0 0CafKOB
HepacTBOPUMbIX COEANHEHWIA;

4. ohopMAISeT IKCNEPUMEHT Ha
A3bIKe CYIMBOJIOB;

5. npefcTaBnseT pesy/bTarhl
3KcnepumeHTa B ya06HOR (hopme
1 06CyXaaeT ¢ NnpenojaBaTesiemM

4, KomneKcHble CoeaNHEeHNS.
KauecTBeHHble peakuuu Ha
KaTuoHbI Xene3a, megu(ll).

10, 15, 4

1. BbINOMHSAET ONbIThbI MO
MOMTy4eHWIO U CBONCTBAM
KOMMNEKCHbIX COEANHEHWIA;

2. 0hOpMNSET IKCMEPUMEHT Ha
A3bIKe CYIMBOJIOB;

3. NpeacTaBnseT pesybTaThl
aKcnepumeHTa B y06HO thopme
1 06CyXAaeT C NpenojasaTenem.




5. OnpegeneHne MONSIPHOM Macchbl
9KBUBAIEHTOB MeTa/INa

14, 15, 16, 2, 3,
7

1.BbINonHAeT onbIThl NO
onpeaeneHn0 MOMISIPHON MacChbl
9KBMBA/IEHTOB ra30METPUYECKNM
MeTOL0M.2.PaccunTbIBaeT Maccy
3KBWBA/IEHTOB HEM3BECTHOIO
MeTasina no 3aKoHy
3KBMBasIeHTOB.3.0hopmnseT
3KCMEPUMEHT Ha A3blKe
cumBonoB.4.MNpefcTaBnseT
pe3ynbTaThbl 3KCNepuMeHTa B
BUE OT4HeTa U 06CYyXKAaeT C
npenojaBsaresiem.

JnpakTtudeckas egnHmya: dusmny

eCcKasa XnmMun

6. O6LLUMe 3aKOHOMEPHOCTK
XMMUYECKMX MPOLEeCCOoB.
OnpefeneHvie Teni0Boro athhekra
HenTpanusauum.

16,2,3,9

1. BLINOSHAET
KaNoprvMeTpUYEeCKre N3MepeHuns
[/151 IPOLLECCOB MO YXECTKOM
NHCTPYKLMW;

2. 0bpabaTtbliBaeT pe3ynbTaThl
N3MEPEHMUIA;

3. NpeAcTaBNseT pe3y/bTar Ha
A3bIKE CUMBO/IOB, rPatnKoB,
PUCYHKOB B Y06HOI thopMme;

4. [lenaeT BbIBOAbI N 06CYXaaeT
pe3ynbTaTbl paboThbl C
npenogasatenem.

7. KnHeTuKa XMMUYeCKNX peakLynid.
dakTopbl, BMAIOLLME Ha CKOPOCTb
peakumn. XvMmmnyeckoe
paBHOBeCHe.

14,16, 17, 2, 3,
9

1. BbINOMHSAET U3MEPEHUS
CKOPOCTU peakuum u
aHanmM3npyeT BANAHME (haKTOPOB
Ha CKOPOCTb NPOLECCOB;

2. BbINOJHAET Ka4YeCTBEHHbIE
OMbITbl MO CMELLEHNIO
paBHOBECUSA B peakLuu;

3. NpefCcTaBNseT KavyeCTBEHHbIE
M3MEHEHUS Ha s13blKe CUMBOJIOB;
4. othopmnseT pe3y/bTaTbl B
YyOO06HOM BUAE U 06CYXKAAET C
npenogasaTesem.

8. ONeKTpoOXnMmn4YecKme npoLieccsl.
["anbBaHNYECKNIA 3NEMEHT 1
3/1EKTPO/IM3 BOAHbIX PaCTBOPOB
conei.

11, 15, 16, 2, 3,
5,6

1. cobupaeT rasibBaHNYeCKNit
3M1EMEHT U1 3M1EKTPONNU3EP;

2. 0hopMASET Ha A3blKe
CVIMBO/IOB 11 PUCYHKOB
yCTpoOiicTBa, paboTty
ra/lbBaHNYeCKOro 3/1eMeHTa 1
3NEKTPONN3epa;

3. NPOBOAUT U3MEPEHUSA
HanpsYKeHNs ra/lbBaHNYeCKOro
afleMeHTa ¥ noTeHupana
Pa3fIOXXEeHMA INEKTPOANUTa NO
YKECTKOW UHCTPYKLMU;

4. npefcTaBnseT pe3ynbTarbl
n3vepeHns B ya06HOIR hopme n
06CyXaeT ¢ npenojasaTenem.




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

12,18,2,3,6

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

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

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

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

Tabnuua 3.3

TeMbl MPaKTMUYECKNX 3aHATUIA

AKTUBHbIE
hopmbl, Hac.

Yacbl

CcbINIKN Ha
pe3ysibTaThbl
00yyeHus

YyebHas aesiTeNlbHOCTb

Cemectp: 1

AunpakTnyeckasn eguHmua: Obwas n HeopraHnyeckas

XNMns

1.
OKWCNMTENbHO-BOCCTAHOBUTE TbHbI
e peakuuu

1,13, 14, 15, 2,
4

1. onpefenset cTeneHb
OKWC/IeHus,

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

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

2. PacTBopbl. CMOCOObI BblpaXKeHWs
KOHLeHTpaL 1 pacTBOpOB.

1,155

1. paccunTbIBaET KOHUEHTpauum
pacTBOpOB;

2. peLlaeT 3a4aun Ha
KOJINYECTBEHHbIE pacyeThl
cocTaBa pacTsopa.

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

1,10, 14, 15,
18,5

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

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

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

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

6. paccunTbIBaeT PacTBOPUMOCTb
Masio- 1 TPYLAHOPACTBOPUMBIX
COeIVHEN.




4, XMmunyeckasi CBs3b.
KomneKcHble CoeanUHEeHNS.

1,10, 14, 15,3

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

2. paccymTbIBaeT KOHLEHTpaLmMK
B pacTBOpax KOMMIEKCHbIX
COeVHEHWIA.

AvpakTnyeckas eguHuLa: dusmnyeckas XMMms

5. XuMunyeckasa TepMogMHaMmnKa. 0

1,16,3,9

1. paccumnTbIBaeT
TepMoANHaMUYECKUE (YHKLWN
COCTOSIHUSI CUCTEMbI;

2. MPOBOANT TEPMOXMMUYECKUIA
pacyeT;

3. onpeaenseT Hanpas/neHue
MPOTeKaHKs npoLecca.

6. KMHETUKA XUMUYECKNX PeaKLWA.
XUMUYECKOe paBHOBECKE.

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

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

2. pacCcuUnTbIBAeT CKOPOCTb
XVMUYECKOW peakumu;

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

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

7. INEKTPOXMMUYECKIME NMPOLLECCHI
Y CUCTEMBI.

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

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

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

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

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

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

1. 3anmcbIBaeT ypaBHeHUA
KOPPO3VOHHBIX NPOLECCOB;

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

4. CamocTosiTe/IbHaa paboTa o6yyatoLLerocs

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




PacueTHo-rpadmueckas pabota (PI'P) BbINOMHSAETCSA CTYAEHTOM UHAMBUAYANBHO.

dopmMa 0TYETHOCTM - BYMaXKHbIN W 3MEKTPOHHBIV BapyaHTbl CAAI0TCS NPenojaBaTesto 3a HeAento nepes
3alLMTON, KOTOpas Ha3Ha4aeTcs nNpenojasarteneM BO BHeayAUTOPHOE BPeMS.

Tema . Xumnyeckasa TepmogmHamuka. Cpoku caduu v 3awuTbl; 3-6 yUuebHble Heaenu.

Tema: KonnoungHsle pactsopbl. O6LLMe CBOWCTBA pacTBOPOB. CPOKM cAavm NUCbMeHHON paboThl - 13-16
yyebHble Hegenu.

: AnapHeB A. V. XuMus [SneKTPOHHbIN pecypc] : 9NeKTPOHHbIN y4ebHO-MeToAnYecKmMii komnneke / A. .
AnapHes, A. B. JlornHos, P. E. CuHuYypurHa ; HoBOCKG. roc. TexH. YH-T. - HoBocubmpck, [2015]. - Pexxkum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ sKpaHa.

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

2 |lNoAroToBKa K 3aHATUAM 20 9

[lomalliHee 3afjaHue BbIMONHAETCA K KaXXA0i nabopaTtopHol paboTe MHAMBUAYa/IbHO COMMIacHO BapuaHTy.
dopma oTyeTa - MMCbMEHHO Ha OTAe/bHbIX ABOMHBIX NNCTaxX C YCMOBUAMU 3aaHNI (Kaxaas cTpaHuua
orpaHv4mBaeTCs NONSAMN 4115 3aMeTOK Npenogasatens v 41s UCrpas/ieHni 3aMeqaHnin CTyAeHTOM).
YkasbiBaetca ®. 1.0., Homep rpynnbl, gata BbiNoAHeHWS. : AnapHeB A. V. O6wasa xumusa. CO0pHUK
3afjaHuiA C Npumepamm peLLeHnin : yaebHoe nocobume / A. V. AnapHes, J1. M. AdoHunHa ; HoBocwb6. roc.
TeXH. YH-T. - HoBocmbupck, 2013. - 118 c. : Tab/.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000181263

1,11, 17, 18, 3,

6,7 0 0

3 |[ononHuTtenbHas yyebHas AesTeNbHOCTb

: AnapHeB A. . Xumuns [SneKTPOHHbI pecypc] : 3NeKTPOHHBIA yuebHO-MeToAMYeCKMn Komnneke / A. .
AnapHes, A. B. JlornHos, P. E. CnHuypurHa ; HoBoCcKG. roc. TexH. yH-T. - HoBocnompck, [2015]. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ aKkpaHa.

4 | MoAroToBKa K aTTecTaumm | 13 | 12 |O

M3yyaeT TeopeTnYeCcKnin MaTepyan No KOHCMeKTam NeKLUMiA, y4ebHOR 1 yuebHO-MeTOANYECKO NUTepaType.
Vcnonb3yeT MHTEPHET-TPEHAXEP Ha caiTe i-exam.ru: AnapHeB A. . Xumunsa [SneKTpoHHbI pecypc] :
3N1EeKTPOHHbIV y4ebHO-MeToAMYecKmnin komnneke / A. V. AnapHes, A. B. J1ornHos, P. E. CuHYypuvHa ;
HoBocub. roc. TexH. yH-T. - HoBocmbumpck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ sKpaHa.

5. TexHonorus obyyeHus

[ns opraHnsaumm 1 KOHTPOA CaMOCTOATE/TIbHOM paboThbl 00y4YaroLWmMXcs, a TakxKe NpoBeAeHNs
KOHCYNbTaUuiA NPUMEHSIOTCA MHPOPMALMOHHO-KOMMYHMKALMOHHBIE TexHoornm (tabn. 5.1).

Tabnnua 5.1
JeAaTenbHoOCTb VHhopMaLmoHHO-KOMMYHUKALMOHHbIE TEXHO/IOM U
HhopmmpoBaHue e-mail; Cpefia aneKTpoHHOro obyyeHus HIF'TY
KoHCynbTMpoBaHue e-mail; Cpejia 3neKTpoHHOro 0byyeHus HI'TY
KoHTponb Cpefia aneKTpoHHOro 06yyeHmss HI' TY
PasmeLleHme yyebHbIX

Cpefa aneKTpoHHOro 06yyeHns HI'TY; 9b6C

MaTepnasioB

6. MpaBuna aTTecTaumm 06ydatoLLMXCs Mo yuebHol ANCLUNINHE

[ns atTecTaymMm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anibHO-PenTUHIOBas cUCTeMa
(BPC), no3BonatoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.
KpaTtkas uHgopmauums o BPC npusefeHa B Tabn. 6.1.

Tabnunua 6.1

MwuH.

MaKcuMasibHbI 6anin
6ann

OueHMBaeMble BUAbl AeSITENbHOCTY 06yYatoLLMXCS




Cemectp: 1

TIoocomosexa x 3anamusim. BemoHeHHe WHAWBUTY ATBHBIX 6 12
TIOMAIITHUX 3aaHui

KoHTponupytoLme matepuansl NpuBoAATcs B "AnapHes A. V. Xumus [SneKTpOHHbIN pecypc] : aNeKTPOHHBI y4eGHO-MeToAnuecknii komnneke / A. U. AnapHes, A. B.
J1ornHoB, P. E. CuHYypuHa ; HoBocumb. roc. TexH. YH-T. - HoBocnbumpck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ sKpaHa."

Jlabopamopnasi: | 11 | 22

KoHTponupytoLLe MaTepuasbl NPUBOAATCA B "Xummus. C60PHUK NabopaTopHbIX paBoT : MeTOANYECKOE NOCOGKE MO TEXHUYECKUM HaMPaBeHUAM 1 CreLuanbHOCTAM
Bcex (hopm 06yyeHns / HoBocu6. roc. TexH. yH-T ; [cocT.: A. W. AnapHes, P. E. CuHuypuHa). - Hosocnbupcek, 2014. - 78 c. : un., Tabn.. - Pexxum goctyna:

http://elibrary.nstu.ru/source?bib_id=vtls000209514"
8 16

17 PAKMUYECCKUE 3AHAMUA:
KoHTponupytowye MaTepuanbl NpuBoasaTes B “AnapHes A. W. O6wwas xumms. CO0pHUK 3afaHuii ¢ mpuMepamu peLLeHwii : yuebHoe nocobue / A. W. AnapHes, /1. 1.
AdoHWHa ; HoBocmb. roc. TexH. yH-T. - HoBocnbupek, 2013. - 118 c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000181263"

PI'3: | 5 | 10

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

DK3amen: | 20 | 40

KoHTponupytoLimne matepuansl npuBoaaTes B " Xumus. CO0pHNK nabopaTopHbIX paboT : MeToANYeCKOe NOCo6Me MO TEXHNYECKUM HanpaBneHNAM 1 CrieLyanbHOCTAM
Bcex (hopm 06yueHns / HoBocm6. roc. TexH. yH-T ; [cocT.: A. . AnapHeB, P. E. CHuypuHa]. - HoBocmbumpek, 2014. - 78 c. : un., Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib id=vtls000209514"

B tabnuue 6.2 npeacTaBneHO COOTBETCTBMUE (HOPM KOHTPOS 3asiBNSIEMbIM TPEGOBAHUAM K
pe3ynbTaTam OCBOEHUSA AUCLMMN/INHBI.

Tabnunua 6.2
Koae! POopMbl KOHTPO/IA
KOMMeTeH
o PesynbTathl 06yl-IeHVIFI
L 3awumTa |3awmrta 3
®roc np | oprg o |

38. 3HaTb OCHOBHbIE MOHSATWSA U 3aKOHbI XMW, 3aKOHOMEPHOCTY MPOTeKaHWs
OlMK.1 [xuMmnyeckmnx NpoLEeccoB; CBONCTBA, Ha3HAueHWEe U 061aCTU MPUMEHEHUS OCHOBHbIX + + +
XUMUYECKUX BELLIECTB U UX COEANHEHNI

y8. YyMeTb NMPUMEHATL OCHOBHbIE 3KCMEPUMEHTA/IbHbIE 1 PaCUYETHbIE METOAbI
onpepaeneHnsa MakpoCKOMNYeCKNX XapakTepnctnk CUCTeEM U METOAbl XUMNYECKOIO U + + +
(*)VIBVIKO-XVIMMLIECKOI'O aHa/n3a pas/InyHbIX KnacCcoB BELLECTB

y9. yMeTb yCTaHaB/MBATb B3aMMOCBA3b (DyHAAMEHTA/IbHBIX 32aKOHOB XUMMN C
(hM3NKO-XMMUYECKNMU ABEHUAMU 151 OGBACHEHUS U NPOrHO3MPOBaHWSA HanpaeneHus | + + +
XUMWUYECKMX MpeBpaLLieHuit

®OH[] OLIEHOYHBIX CPEACTB MO AVUCLIMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMmme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. Koposun H. B. O6mast xumus : yaueOHHUK 1151 By30B 10 TEXHUYESCKUM HaITPaBJISHUSM U
cnermansaocTsiM / H. B. Koposun. - M., 2008. - 556, [1] c. : nn.

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

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

JononHnTenbHas nuTepaTypa



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

2. CyBopoB A. B. O6mas xumus : Yuebnuk mjs By3oB. - CII6., 1997. - 624c. : un.

3. I'nuuka H. JI. 3apaun u ynpakHeHuUs 1o o0mel XuMud ;| Y yebHOe ToCoOHe 11k HEXUM. CIell.
By30B / H. JI. I'munka; [Tox pen. B. A. Pabunosuua, X. M. PyGunoii. - M., 2002. - 240 c.

4. 3amauu U yripaXHeHus 1o o0Ier XuMuu | yaeOHoe 1ocoOue 1Jist By30B 10 TEXHUYECKUM
HarnpaeieHusM U creruansHocTsaM / [Amamcon b. . u np.] ; mox pen. H. B. Koposuna. - M., 2004,
- 253, [2] c. : muL., Tabm.

5. AxmeroB H. C. Obmas u HeopraHnueckasi XUMHUsl . y4eOHUK [JIs XUMUKO- TEXHOJIOTHYECKUX
cneruangsHocTed By3oB / H. C. AxmeroB. - M., 2001. - 743 ¢. : un.

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

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

5.

8. MeToanyecKoe 1 NPorpammMHoe obecredeHue

8.1 MeTopauyeckoe obecreyeHme
1. AnapreB A. M. Xumust [DneKTpOHHBIN pecypc] : 3MeKTPpOHHBIN y4eOHO-MeTOAUYECKUMA
komruiekc / A. . Anapues, A. B. Jlorunos, P. E. Cunuypuna ; HoBocu0. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pexum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000214943. -
3arJi. ¢ sKpaHa.
2. Amapnes A. M. O6mias xumusi. COOpHHK 3a1aHHi ¢ IpUMEpaMH pelieHni | yueOHoe mocodue /
A. U. Anapues, JI. 1. A¢onnna ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2013. - 118 ¢. : Tabn..
- Pexxum nocrtymna: http://elibrary nstu.ru/source?bib _i1d=vtls000181263

3. Xumust. CO0OpHUK 1a00OPAaTOPHBIX padOT | METOAUYECKOE TTOCOOHUE IO TEXHUYECKUM
HAIPABJIEHUSIM U CIIEUATBHOCTSIM BceX (hopm oOyuenwst / HoBocuO. roc. TexH. yH-T ; [cocT.: A. H.
Anapwues, P. E. Cunuypuna). - HoBocubupck, 2014. - 78 ¢. : un., tabn.. - Pexum nocryna:

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

8.2 CreumanmanpoBaHHOe NporpammHoe obecreyeHme
1 Office
2 Opera

9. MaTepuasibHO-TEXHUYECKOE obecneyeHne

Komnnekt o6opygosaHus

No HanmeHoBaHue Ha3HauyeHne
1 |Hab6op ans onpeaeneHns NIOTHOCTEN MpuMmeHseTCA NPY BbIMONHEHUN
YKUAKNX,Fa30006pa3HbIX 1 TBEPAbIX Ten nabopaTopHoi paboThkl Ne 2




CneupnanbHoe 060py0BaHNe

Ne HanmeHoBaHwMe HasHaueHune

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

2 |Becbl nabopat [MprMeHseTCA NPU BbINOMHEHUN

nabopaTopHoi paboThkl Ne 2




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

Kadenpa xumun 1 XMMHYECKON TEXHOJIOTHH

“YTBEPXJIAIO”

JJEKAH MT®

K.T.H., fjo1ieuT B.B. Samonscxuii
[13 2" r.
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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
IMoka3atean
dDopmMupyeMble C(i)OpMPIpOleHHOCTI/l Tembt Meponpusitus TpoMekyTounast
KOMIIETeHIINH KOMIIeTeHUnii (3HAHMS, TEKYIEro f‘OHTPOﬂﬂ arTecramus
YMEHHS, HABBIKH) (kypcoBoii mpoekr, (oK3aMen)
PI'P u ap.)
OIIK.1 ctocoGHOCTE 38. 3HaTh OCHOBHBIC NOHATHA U |[Ipenmer xumuu, Lenu U 3aAa4u U3y4eHus: AUCUUIIMHBI. OCHOBHBIE Otuermo JIP Ne 4,5 |31, 33,320
WCII0JIb30BaTh OCHOBHBIE 3aKOHBI XUMHH, KOJINYECTBEHHBIE 3aKOHBI XUMUU. [[OHATHE 0 XUMHYECKOM SKBUBAJICHTE. T.1(3), T.4 (10),
3aKOHOMEPHOCTH, 3aKOHOMEPHOCTHU MPOTEKAHUS DnekTpoHHOE cTpoeHHe aTroMa. KBaHTOBO-MexaHm4eckas mojenb atoma.  |T. 5 (1-2)
JICHCTBYIOILKE B IIPOLIECCE XUMHUYECKUX MIPOLIECCOB; Ipunmun [Maynu u npaBmwio XyHaa. CTpoeHHe MHOTO3JICKTPOHHBIX
H3TOTOBJICHUS CBOMCTBa, HA3HAUYEHHUE U aToMoB. [TpuHINnI HauMeHbIIeH 3Hepruy, npaBuno Kiedkosckoro.
MAaIIMHOCTPOUTENbHBIX U3JEIHH [00JacTH MPUMEHEHHST OCHOBHBIX
TpeOyeMoro KayecTna, XUMHUYECKUX BEIIECTB U UX [Tepuoaunueckas cucrema /[.M1.MeHnneneeBa u n3MeHEeHUE CBOMCTB Otuer o JIPNe 1 32
3a/1aHHOTO KOJIMYECTBA MIPHU COEITMHEHU I 3JIEMEHTOB U X COeIUHEHUH. OKUCIUTENbHO-BOCCTAHOBUTEILHBIE T.1(1-3)
HAaUMEHBIINX 3aTpaTax peaxmuu (OBP). Crenens okucnenus. Cocrapnenue ypapaeHuit OBP.
0O0IIIeCTBEHHOTO TPYAa
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.
OcHOoBHI asekTpoxumun. OnpeneneHne 1 KiacCu)UKaIusg Otuer o JIP Ne 8 315,316, 317
DIIEKTPOXUMHUYECKHX TpoLeccoB. IToHsTHE 00 21€KTPOAHBIX HoTeHImanax. |T.8 (22-24)
CranpapTHBINA BOJOPOIHBIHN 31EKTPOJ] U BOJOPOIHAS IIKaIa TOTEHIUAIIOB.
I"anpBanngeckue 3nementsl, DJIC u ee n3mepenue. TepMonuHaMHKa




3NIEKTPOAHBIX TpoueccoB. YpaBHeHue Heprera. [loTeniuansl
METaJUINYECKUX, Fa30BbIX U OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
3NIEKTPOAOB. DIEKTPOXUMHUIECKAs U KOHIICHTPAIIMOHHAS MOJIAPHU3ALIISL.
Onextponus. [locienoBaTenbHOCT 3IEKTPOAHBIX IIPOLIECCOB. 3aKOHBI
Dapages. DNEKTPOIN3 C HEPACTBOPHMBIMHU 1 PACTBOPHMBIMHU aHOAAMH.

Koppo3sus u 3amura MetamioB oT koppo3un. OcHOBHBIE BUABI Koppo3uu. |Otyer mo JIP Ne 9 318
XuMHudecKast ¥ 3JIeKTpOXuMHIecKast kopposus. Kopposust ox meticteuem |T.9 (25-26)
Oury>kAaroLX TOKOB. MEeTOABI 3allUTHI OT KOPPO3UHU: JIETUPOBAHUE,
NIEKTPOXUMHUUECKAs 3aIIUTA, 3aAlIUTHbIE TIOKPBITHS; U3MEHEHUE CBOUCTB
KOPPO3UOHHOU Cpebl.
KonnuraTtusHele cBoWicTBa pacTBOpoB. OcMOC, KPUOCKOIHS, PI'P 311,314
30YIHOCKOITHS.
Konnounneie cucremsl. IMciepcHOCTh U IUCTIEPCHBIE CUCTEMBI. PI'P 313
Kraccuukanus KOJUIONAHBIX CHCTEM. 301 U Tenr. MULeNIbl 1 uX
CTpOeHHE. Y CTOHYMBOCTD KOJUIOWAHBIX CUCTEM, ONTHYECKUE U
3JIEKTPUYECKHE CBOICTBA. METObI MOTydEHHS U pa3pyLICHUS
KOJIJIOUJHBIX CHCTEM.
OIIK.1 y8. yMETb IPUMEHITH OCHOBHBIE |3aKOH 3KBUBAJICHTOB. Ortyer o JIPNe 1, 5 31,32
3KCIIEPUMEHTAIIbHBIE U OKHCIUTENFHO-BOCCTAHOBUTEIBHBIE PEAKIIHH. T.1(1-3), T.5(1-2)
pacueTHbIE METOBI
ONpEeJEIICHUs Xumuueckast cBsi3b. OCHOBHBIE THITBI X XapaKTEPUCTUKU KOBAJICHTHON Otuer mo JIP Ne 4 321,322
MaKpOCKOIUYECKUX cBsA3U. MeToJ] BaJIeHTHBIX cBsi3eil. I mbpunnzarus. KommiekcHsie T.4 (10-12)

XapaKTEPUCTUK CUCTEM U
METO/Ibl XUMHYECKOTO 1
(U3UKO-XIMHIECCKOTO aHAIH3a
Ppa3IM4YHBIX KJIACCOB BEIIECTB

coenuHeHust. KauecTBeHHBIC peakIny Ha KaTHOHBI kene3a, meau(ll).

PactBops1. CriocoObI BeIpaKeHHs KOHIIEHTPAIMN pacTBOPOB. OCHOBHBIE
MOJIOXKEHHUS TEOPUU IIEKTPOIUTHIECKOH nucconranuu. KoncranTta
JICCOLMAINY; 3aKOH pa3baBienus OctBanbaa. CTyneHuyaras Jucconuanus
CJ1a0BIX 3MEKTPOIUTOB. KOHCTAHTBI KHCIIOTHOCTH M OCHOBHOCTH.
OneKTpoIuTHYECKas AUcCOoLMaIys Boabl. BonopoaHslil mokas3arens cpeabl.
Wonnble peaknuu B pacTBOpax, THAPoOIN3 coneil. O0pa3oBaHue
HEPACTBOPHUMBIX COeIMHEHUH. [Ipon3BeneHre pacTBOPUMOCTH.

Xummyeckast TepMoanHaMuKa. OCHOBHBIE TEPMOAMHAMIYECKUE (DYyHKIIH
COCTOSIHUSI CHCTEMBI. DHTAJIBITNS, SHTPOINS U dHeprus [ mb0ca n nx
W3MEHEHHUs IPU XUMHUUYECKUX nporeccax. OCHOBBI TEPMOXUMHH. 3aKOH
I'ecca u ero cneactus. OnpezaeneHue TeIoBoro 3G gexra
HelTpanusanuu. Kputepun caMonpou3BOIbHOIO IPOTEKAHUSI XUMHUECKUX
peakuui.

Xumnyeckasi kunetuka. CKOpOCTb TOMO- U T€TEPOreHHBIX XUMUYECKUX
peaknuii. 3aKoH TeHCTBYIONIMX MacC, KOHCTAHTa CKOPOCTH PEaKIIHH.

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

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

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

38, 39, 310, 319

34

35, 36, 37




®dakTopsl, BIMAIOIINE HA CKOPOCTh XUMHYECKOH peakimu. [TonsiTre
SHEPrHY aKTUBAIMU. XHUMUYECKOE PaBHOBECHE. Y CIIOBHSI XUMHYECKOTO
paBHOBecust. KoHcTaHTa paBHOBECHS U €€ CBSI3b C TEPMOJHHAMUYECKUMU
hyHKOHAMU.

OcHoBHI AnekTpoxumun. OnperneneHne U Kiaccuukamus Otuert o JIPNe 8 315, 316, 317
BIIEKTPOXUMHUIECKHUX TPOIIecCOB. [ToHATHE 06 SIEKTPOMHBIX MoTeHnnanax. |T.8 (22-24)
CraHgapTHBIN BOZOPOJHBINA 3JIEKTPOA U BOJOPOIHAS IIKaJa MOTEHIHAIIOB.
lanpBannyeckue snementsl, DC u ee uamMepenue. YpasHenue Heprcra.
IToTeHnuans METAIIMUECKUX, Ta30BBIX U OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX JIEKTPOIOB.
Onextponus. [lociaenoBaTeNbHOCTD SJEKTPOIHBIX MPOIIECCOB. 3aKOHBI
Dapases. DIEKTPOJIN3 C HEPACTBOPUMBIMHU U PACTBOPUMBIMH aHOIAMHU.
Koppo3us u 3ammra metannos oT koppo3ud. OCHOBHbIE BUABI KOppo3uH.  [Otuer o JIP Ne 9 318
Xumudeckasl U 3JIEKTpoXuMuueckas kopposus. Kopposust o nevicreuem |T. 9 (25-26)
Oy KTarOIINX TOKOB. METObI 3alIUTHI OT KOPPO3UH: JIETHPOBAHUE,
3JEKTPOXMMHUYECKAs 3aIUTa, 3alUTHBIE TOKPBITHS; N3MEHEHHE CBONCTB
KOPPO3MOHHOM cperbl. Koppo3ust MeTanioB u 3aIinTa METaJIOB OT
Koppo3un. Koppo3us MeTaJlioB U crioco0bl 3alUTHl METAJLIOB OT
KOPPO3HHU.
KonnuraTtueHbIe cBOWCTBa pacTBOpoB. OCcMOC, KPUOCKOIIHS, PTP 311,314
90YITHOCKOMHSL.
Konnounneie cucremsl. IMcepcHOCTh U IUCTIEPCHBIE CUCTEMBI. PI'P 313
Kiraccuukanus KOIONIHBIX CHCTEM. 30JI1 U Teinr. MULesl 1 ux
CTpoeHHe. Y CTOHYMBOCTH KOJUIOWAHBIX CUCTEM, ONTHYECKUE U
JJIEKTPUUECKHE CBOMCTBA.
OIIK.1 y9. yMETb yCTaHABJIUBATD 3aKOH 3KBUBAJICHTOB. Ortuer o JIP Ne 5 31
B3aHMOCBSI3b (PYHIaMEHTAIHHBIX T.5(1)
3aKOHOB XMMHH C (PU3UKO-
XUMHUYecKuMH siBrieHusiMu st | [Tepuoaudaeckast cucrema JI.M.MenneneeBa u n3sMeHEHHE CBONCTB Otuer o JIP Ne 1 32
0OBSICHEHUS M IPOTHO3MPOBAHUS [3JIEMEHTOB U MX CoeAnHEHUH. OKHCIUTEIbHO-BOCCTAHOBUTEIHHEIC T.1(3)
HaIIPABJICHUSI XMMHUYECKUX peaxmuu (OBP). Creniens okncnenus. Cocrapnenne ypasaenuit OBP.
NpeBpanieHui
Xummyeckast cBs3b. OCHOBHBIE THITB ¥ XapaKTEPUCTHKH KOBAICHTHOM Otuer o JIP Ne 4 312,320
cBsA3U. MeToJ1 BalleHTHBIX cBA3€il. KOMIUIEKCHBIE COEIMHEHUS. T.4(12)
Jucconuanyst ciabbIX ¥ CHIIBHBIX AJIEKTPOIUTOB. ['Maponaus comel. Otuer o JIP Ne 3 39, 310
Onpenenenue pH BOJHBIX PacTBOPOB. T.3(6,8)
Xumnueckast kKuHeTuka. CKOpOCTh TOMO- U T€TEPOTeHHBIX XUMHUECKUX Otuet o JIP Ne 7 35, 36, 37

peaknuii. 3aKoH TeHCTBYIONIMX MacC, KOHCTAHTa CKOPOCTH PEaKIIHH.

T.7(21)




®DaxTOPbI, BIUSIONUE HA CKOPOCTh XUMHUYECKOH peakiuu. [lonsTue
sHepruu akTuBanuu. [Tonsatue o karanusze. XuMHUYECKOe paBHOBECHE.
YcnoBus XUMHUYECKOTo paBHOBecHsl. KOHCTaHTa paBHOBECHS U €€ CBSI3b C
TepMmoarHamMudeckuMu ¢yHkuusmu. [Tpuaimmn Jle HlaTense.

OcHOBHI AnekTpoxumun. OnpeneneHne U Kiaccupukamums Otuert o JIPNe 8 315, 316, 317
AIIEKTPOXUMHUYECKUX TporieccoB. [TorsaTre 00 3mekTponHsx moteHmanax. |T.8 (23, 24)
CranmapTHBIA BOJIOPOTHEIH 3JIEKTPO] M BOIOPOIHAS IIKAJa IIOTCHIIHAIIOB.
lanpBanngeckue 3mementsl, IJC u ee uamepenue. TepMoquHaMuKa
3JEKTPOJHBIX NpoueccoB. YpaBHeHue HepHera. [loTeHnnanst
MCTAJNIMYCCKHUX, I'a30BbIX U OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX
NIEKTPOIOB.

Koppo3us MeTamioB 1 crioco0b! 3alIUThl METAIIOB OT KOPPO3UH. Ortyer o JIPNe 9 318
T.9 (26)

Kpatkue o003HaueHus:

JIP — nabopatopnas pabota, PI'P — pacuetHo-rpaduueckas padota, T — Tema (3agaHust A1 3a1UT JJ1abopaTOpHBIX padoT u3 [lpunoxenus 2), 3 — Tunonoe
3aJJaHie YK3aMEHAIIMOHHOTO TECTa.



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

[TpomerkyTouHas aTTecTanus Mo AMCUUIUIMHE NPOBOIUTCA B 1 cemecTpe B (opMe 3K3aMeHa, KOTOPBIN
HarpaBJIeH Ha OlIeHKY cpopmupoBanHocTH KommeTeHuuid OITK.1.

DK3aMeH NPOBOJUTCS B TUCbMEHHOHN (hopMe, IO TECTaM.

Kpome Toro, chopMupoBaHHOCTh KOMIETEHIIUH MTPOBEPSETCS MPH MPOBEICHUN MEPOTPHUITUN TEKYILEro
KOHTPOJISI, yKa3aHHbIX B Ta0iuLe paszzena 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.

OO01ye nmpaBuiia BHICTABICHHS OLIEHKU 110 JUCLUILIMHE ONPEENISIIOTCS OaUIbHO-PEUTUHIOBOM CUCTEMOH,
IPUBEJCHHON B paboueil mporpaMme AUCLUIUIMHBL

Ha ocHoBanum mpuBeneHHBIX Jajiee KPUTEPUEB MOXKHO CJlIeNaTh OOIIMI BBIBOA O C(HOPMUPOBAHHOCTU
komneteHuu OIIK.1, 3a koTopble OTBEUaeT QUCIUILIMHA, HA PA3HBIX YPOBHSIX.

Oﬁlllaﬂ XapaKTepucTuKa ypOBHeﬁ OCBOEHHSI KOMIIETEHIIUI.

Hu:ke moporoBoro. YpoBeHb BBITIONHEHHS PadOT HE OTBEYAeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHWA,
TEOPETHUYECKOE COJIEPKAHNE Kypca OCBOEHO YaCTHUYHO, ITPOOENIbl MOTYT HOCUTh CYIIIECTBEHHBIH XapakTep,
HE0OXOMMBbIE MMPAKTUYECKHUE HaBBIKU PAOOTHI C OCBOCHHBIM MaTepHaIoM c(hOpMUPOBaHBI HE JOCTATOYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX IMPOrpaMMoil OOydeHHUs y4eOHBIX 3a/JaHUil HE BBIIOJIHEHBI WM
BBINOJIHEHBI C CYILIECTBEHHBIMU OIIUOKAMHU.

IMoporoBblii. YpoBeHb BBIOJHEHUS pPAa0OT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUHA,
TEOPETHUYECKOE CO/IEPKaHNE Kypca OCBOCHO YaCTUYHO, HO IPOOEIbl HE HOCAT CYIIECTBEHHOI'O XapakTepa,
HEOOXOMMbIEe MPAKTUUECKHE HAaBBIKU PabOThl ¢ OCBOEHHBIM MaTe€pUalioM B OCHOBHOM C(OPMUPOBAHBI,
OOJIBIIMHCTBO MPEyCMOTPEHHBIX MPOrpaMMoi 00ydeHMs y4eOHBIX 3a/laHUil BBINOJIHEHO, HEKOTOPbIE
BU/IbI 33/1aHUH BBITIOJIHEHBI C OIIMOKaAMHU.

ba3oBnbIii. ypOBeHL BBINIOJIHCHU A pa60T OTBCYAa€T BCCM OCHOBHBIM Tpe60BaHI/I$IM, TCOPECTUUCCKOC
COJACPIKAaHUC KYpCa OCBOCHO ITOJIHOCTBIO, 0e3 Hp06eJ'IOB, HCKOTOPLIC TMPAKTUYCCKHUEC HABBIKU pa6OTBI C
OCBOCHHBIM MaTcpuajioM C(bOpMHpOBaHBI HEOOCTATOYHO, BCC MPECAYCMOTPCHHBIC TIPpOT paMMOﬁ O6y‘leHI/Ifi
yqeGHHe 3aaHus BBIIIOJIHCHBI, KQYC€CTBO BBLIIIOJHCHUA HMU OJHOTO M3 HUX HC OICHCHO MHWHHMAJIbHBIM
YU CJIIOM 6aJ'IJ'IOB, HCEKOTOPBIC U3 BBIITOJIHCHHBIX SaHaHHﬁ, BO3MOXHO, COACPIKAT OIINOKH.

IIpoaBuHYTHIH. YpOBEHb BBIOIHEHHUS PadOT OTBEYAET BCEM TPEOOBAaHUSAM, TEOPETHUECKOE COMEPIKaHUE
Kypca OCBOEHO IMOJHOCTBIO, 6€3 MpoOesoB, HE0OX0AUMbIE TPAKTUYECKHE HAaBBIKM pabOThI C OCBOEHHBIM
MaTtepuagoM c(hOpMHUpPOBaHbI, BCE MPEAYCMOTPEHHbIE NporpaMmoil oOydeHMs YydeOHble 3aJaHus
BBITOJIHEHBI, KAUECTBO MX BBIIOJIHEHHSI OLIEHEHO YHUCIIOM OaljioB, OJU3KUM K MaKCUMAaJIbHOMY.



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.



