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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenuyuna ®@IroOC: OIIK.3 criocoGHOCTD BHISIBISITH €CTECTBEHHOHAYTHYIO CYITHOCTH HPO0./IeM,
BO3HUKAIOIINX B X0/1€e MPoQeccHoHaTbHOIl 1esITe IbHOCTH, TPHBIIEKATH LISl HX peleHust
(pm3nKo-MaTeMaTHYCCKHIl ANNAPAT; ¢ YaCHU CAEOYIOUIUX Pe3VIbMaAmoe 00yYenun:

33. 3HaTb OCHOBHbIE NOHATUSA U 3aKOHbI XMMUK, 3aKOHOMEPHOCTM NMPOTEKAHMSA XMMNYECKNX MPOLIECCOB;
CBOICTBA, Ha3Ha4YeHWe 1 061aCTV NPUMEHEHNA OCHOBHbIX XMMMUYECKMX BELLIECTB Y X COEUHEHWI

y1. yMeTb NPUMEHSTL OCHOBHbIE IKCTIEPUMEHTANbHBIE U PAacUeTHblE METO/bI ?,qeneva MaKpOCKOMMUYECKNX
XapaKTePUCTUK CUCTEM U METObI XMMUYECKOTO 1 (hM3NKO-XUMUYECKOT0 aHaﬁha Pa3NYHbIX KNacCcoB BELLECTB

e
y3. yMeTb YCTaHaBNMBaTb B3aVMOCBS3b (PyHAAMEHTaIbHbLIX 3aKOHOB xmw@ (PM3NKO-XMMUYECKUMU
ABNEHUAMM 418 06bACHEHWA U MPOrHO3MPOBaHWUS HANPaBNEHUS XUMUYERKNX NPEBPaLLIEHI

Komnemenyun @roc: 11K.1
CIOCOOHOCTH K AHAJIA3Y MOCTABJICHHOM 3aJa9 HCcTeA0BAHNI B 00 1acTH IPHOOPOCTPOSHNST; ¢ HacHmu
CeOyIoNUX pe3yTbmamos ooyuenusn:

31. 3HaTb XMMUYECKME CBOINCTBA 06HEKTOB npoq;qul\sHa(M JesTenbHOCTY

\% Y
2. TpeboBaHus HI'TY K nb,g%lvl OCBOEHMA ANCUUNINHBI
<
\}8} R ) Tabnuua 2.1

S
PesynbTaTbl U3yUeHUs1 AUCLUMNIVHBI nt:@‘ogmm 0CBOEHUS (MMETb ®opmMbl OpraHnzaLmm
npeacTaBneHne, 3HaTb, yMetb, BNajieTh) 3aHATUI

Xumus

OrlMK.3.33 3HaTb OCHOBHbIE MOHATUA N 3aKOHbI XMMWUW, 32aKOHOMEPHOCTU MPOTEKaHUSA
XMMUYECKMX NPOLECCOB; CBONCTBA, Ha3HaueHne 1 061acTv NPUMeHeHNA OCHOBHbIX
XUMWNYECKMX BELLLECTB U UX COefUHEHNI

1.0 cBsI3m Kypca ¢ JpYTHMH AUCIHAIITHHAMYA HaIIpaBICHIS B O €TO POITH B Nexkuyu
MIO/IFOTOBKE 00yJatOTIIXCS

2.00 OCHOBHBIX HOHSITHUSIX U 3aKOHAX XUMUH, O KACIOTHO-OCHOBHBIX U .ﬂeKLI'I/IVI; npaKqueCKme 3aHATUSA;

OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIX CBOMCTBAX coeTUHEHUHI j'|a6opaTopr|e pa60Tb|;
CamocToaTensHad pabota

3.0 XUMHYECKUX CUCTEMaX U XUMHUUECKHIX uponeccax .ﬂeKLI'I/IVI; npaKqueCKme 3aHATUS;

JTabopaTopHble paboThl;
CamocTosTenbHasa paboTta

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

peaximit NabopaTopHble paboThbl;
CamocTosaTenbHas paboTa
5.06 oOmux cBofcTBAX FOMO- U T€TEPOTeHHBIX CUCTEM Nexumu; MpakTUYECKMe 3aHATUS;

JTabopaTopHble paboThl;
CamocTosTenbHasa paboTta

6.0 BOBMOKHBIX SKOJIOTHYECKHUX IIOCIEACTBHIX XUMUYECKHAX IIPOIECCOB Nekumu; N1abopaTopHble PaboThl

OlK.3.yl ymMeTb NPUMEHATb OCHOBHbIE 3KCNEPUMEHTa/IbHbIE U pacHeTHbIe METO/bI
onpegenieHNsA MaKpOCKOMNYECKUX XapaKTepUCTUK CUCTEM U METOAbI XMMUYECKOro U
(PU3MKO-XMMMUYECKOr 0 aHa/1M3a pPasIMYHbIX K/1acCoB BELLIECTB

7.0 MeTOIaX HICHTH(DUKAIINA BeEecTBa JlabopaTopHble paboThl;
CamocTosTenbHas paborta

OrlK.3.33 3HaTb OCHOBHbIE MOHATUA U 3aKOHbI XUMUU, 3aKOHOMEPHOCTW MPOTEKaHUA
XUMUNYECKUX MNPOLIECCOB; CBOWCTBA, HasHauyeHne 1 061acTU NPUMEHEHNST OCHOBHbIX
XUMWNYECKUX BELLLECTB U UX COeAIIHEHWIA

8.KBaHTOBO-MCX21HI/I"ICCKyIO MOJEIb CTPOCHUI aToMa U IEPHO JUTHOCTH CBOMCTB ﬂeKU'MM; CamocTosTenbHasa
XUMHYCCKHX DJIEMCHTOB H UX COGI{I/IHSHI/Iﬁ pa6OTa
9 .0CHOBHBIC TOHATHS W 3aKOHBI XUMHICCKOH TEPMOJUHAMUKH U KUHETUKHA ﬂeKU'MM; rlpaKT|/|L|eCK[/|e 3aHATUA,

JNabopaTopHble paboTsl;
CamocTosaTenbHas paboTa




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

Nekunn; MNpakTuyeckme 3aHATUS;
JNabopaTopHble paboTsl;
CamocTosaTenbHas paboTa

11.0CHOBHEIE TIOHITHS B 3aKOHEI DIIEKTPOXHUM U

Nekunn; MNpakTuyeckme 3aHATUS;
JNabopaTopHble paboTsl;
CamocTosaTenbHas paboTa

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

Nekunn; MNpakTuyeckme 3aHATUS;
JNabopaTopHble paboTsl;

CamocTosTenbHas paborta

OlNMK.3.y3 ymeTb ycTaHaB/MBaTb B3aMMOCBSA3b (DyHAaMEHTa/IbHbI

X 3aKOHOB XUMUu C

(*)I/I3I/IKO-XVIMI/I‘-I€CKI/IMI/I ABJIEHNAMW ONA 06bACHEHNA N NMPOrHo3npoBaHnA Harpas/iIEHNA

XVIMUYECKNX NPEBPaLLEHW

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

MpaKTNyecKne 3aHATUS;
JNabopaTopHble paboTsl;
CamocTosaTenbHas paboTa

MK.1.31 3HaTb XMMMUYECKNE CBONCTBA 06 BEKTOB NPOecCMOHasIbH

on [EATE/IbHOCTH

14 3anucLIBaTH YpaBHCHHUA pGaI(HI/Iﬁ, OCHOBHBIC MaTEMAaTHICCKHUEC U KHHCTHICCKHEC
BBIPaKE€HUS, OIMUCHIBAIONHE XUMHUIECKUE IIPOIIECCHI Pa3JIMTHOIO THUIIA

Nekuwnn; MNpakTnyeckme 3aHATUS;
JTabopaTopHble paboThl;

CamocTosaTebHas paboTa

OlK.3.yl ymMeTb NPUMEHATb OCHOBHbIE 3KCNEepPUMEHTa/IbHbIE U pacHeTHbIe METO/bI
onpegesieHNsA MaKpPOCKOMNYECKUX XapaKTepUCTUK CUCTEM U METOAbI XMMUYECKOro 1

(*)I/IBI/IKO-XI/IMI/I‘—IECKOFO aHa/M3a pPas3/INYHbIX K/1aCCoOB BELECTB

154paCC‘H/ITBIBaTb KOJIMYIECTBO, MaCChl U KOHIIEHTPAITUX BEIECTBA B T'OMO-
reTepOreHHbIX CUCTEMAaX

Nekunn; MNpakTnyeckme 3aHATUS;
JTabopaTopHble paboThl;
CamocTosTenbHas paborta

164paCCtH/ITBIBaTb OCHOBHBIE TEPMO JTHHAMHUYIECKHUE (pnanecxne, KHMHCTHYCCKHE,
SJIEKTPOXUMHUIECKHAE BEIUIUHLBI, WX U3MEHEHHC B 3aBUCUMOCTH OT yCJ'[OBPIﬁ
IIPOTEKaHWsI B TOMO- U I'€TEPOICHHBIX CHUCTEMAaX, pacCIUThIBATh KOHCTAHTHL

XUMHYCCKHUX H (I)HSOBI)IX paBHOBeCI/If;I

Nekunn; MNpakTnyeckme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosaTenbHasa paboTa

OrlMK.3.y3 ymeTb ycTaHaB/MBaTb B3aMMOCBSA3b (DyHAaMEHTa/IbHbIX 3aKOHOB XUMWUU C
(DU3NKO-XUMUYECKNUMU ABNEHNAMW /151 00BACHEHUSA 1 NPOrHO3MPOBaHWS HanpasBeHNs

XVIMUYECKNX NPEBPaLLEHWI

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

MpaKTUYecKme 3aHATUS;
JTabopaTopHble paboThl;
CamocTosTenbHasa paboTta

OlK.3.yl ymMeTb NPUMEHATb OCHOBHbIE 3KCNEPUMEHTa/IbHbIE U pacHeTHbIe METOAbI
onpefesieHNsA MaKpPOCKOMNYECKUX XapaKTepUCTUK CUCTEM U METOAbI XMMUYECKOro 1

(*)I/IBI/IKO-XI/IMI/I‘—IECKOFO aHa/M3a pPa3/INYHbIX K/1aCCoOB BELECTB

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

Nekunn; MNpakTnyeckme 3aHATUS;
JTabopaTopHble paboThl;
CamocTosTenbHas paborta

3. CopepxkaHue 1 CTPYKTypa yuebHOM ANCLUUNIMHDI

Tabnuua 3.1
CcbINKM Ha
o AKTWNBHble
Tembl nekuumn Yacbl | pe3ynbTathl
(hopMbl, Yac.
006y4yeHuns
Cemectp: 1
AnpakTndeckas eguHmua: Obwas n HeopraHnyeckast XMMuns
1. MNpeagmeT XMuK, Lenn 1 3aadm N3ydeHns QUCLUMNIIVHGI.
OCHOBHbIe KO/MMYECTBEHHbIE 3aKOHbI XUMUW. INoHATKE O
XUMWYECKOM 3KBUBasIeHTE. SNEKTPOHHOE CTPOEHKE aTOMa. 0 2 1928
KBaHTOBO-MexaHuyeckas Mogesb atoma. MNpuHumn Maynm n T
npasuno XyHga. CTpoeHne MHOr03/1eKTPOHHbLIX aTOMOB.
MpYHLMN HaUMeHbLLER 3HeprMK, Npasnno KneykoBecKoro.




2. Nepviognyeckaa cuctema .. MeHgeneesa 1 U3MeHeHve
CBOWCTB 3/1EMEHTOB U UX COEAVHEHWIA.
OKMCNUTENbHO-BOCCTaHOBUTEbHbIE peakuun (OBP). CTeneHb
okucneHusi. CoctaBneHune ypasHeHnin OBP.

14,3,4,8

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

10, 14,15, 3, 4

4. PacTBopbl. Cnoco6bl BbIpaXKEHUA KOHLEHTPaL My pacTBOPOB.
OCHOBHbIe NMOMNOXEHWS TEOPUU 3NEKTPONIUTUHECKON
pacteopuTens. KoHCcTaHTa guccoumatm; 3aKoH pa3basieHns
OctBanbfa. CTyneHyaras guccoumauns cnabblix
3M1eKTPONNTOB. KOHCTaHTbI KUCNOTHOCTU U OCHOBHOCTMW.
AneKTponmTUYecKasn avccoumanms Boabl. BogopoaHsbii
nokasaTesib cpefbl. IOHHbIe peakuun B pacTBopax, rmaponuns
CONeN.

10, 15,2, 3,5

AnaakTuyeckas equHuLa: dr3nYeckas U KonmonaHas Xum

5. XvMunyeckas TepMmogmHaMmka. OCHOBHbIE
TepMoAVHaMUYecKue hyHKLMN COCTOAHWUSA CUCTEMBI.
SHTanbNuA, 3HTPONUA 1 3Heprusa Mob6ca 1 Nx 3MeHeHWs Npu
XUMMYecKux npoueccax. OCHOBbI TEpMOXUMUN. 3aKOH ["ecca u
ero cneacTans. Kputepuy camonpor3Bo/ibHOrO NPOTEKaHNUA
XUMUYECKMX PeakLuii.

16, 3,9

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

14,16,2,3,9

7. OCHOBbI 3n1eKTpoXuMmMK. OnpefeneHne U Knaccupmkaums
3/1IEKTPOXMMUYECKUX MpoLeccoB. MoHATE 06 3N1eKTPOAHBIX
noTeHumanax. CtaH4apTHbI BOAOPOAHbIA 3M1EKTPOA U
BOJIOPOAHaA LLKana NoTeHLUMaNoB. ["anbBaHUYECKME 3NEMEHTI,
3/4C 1 ee n3mepeHne. TepmoanHammMKa 3MeKTPOAHbLIX
npo-LeccoB. YpasHeHWe HepHcTa. MNoTeHLmanbl
MeTa/I/INYeCKNX, ra3oBbIX U
OKMNC/NTE/IbHO-BOCCTaHOBUTE/bHbIX 3N1EKTPOL0B.
3NEKTPOXUMUNYECKASA U KOHLIEHTPALMOHHAA Noispusaums.

1,11, 14, 16, 2,
3

8. Koppo3ua 1 3awmTa MeTau1fioB 0T KOppo3uun. OCHOBHbIE
BUAbI KOPPO3UKN. XUMUYECKasa W 3eKTPOXMMUYecKas
Koppo3wus. Kopposus nog AercTBreM 6/1y)XAaKoLLMX TOKOB.
MeTogp! 3aWWTbI OT KOPPO3UW: NIErMpoBaHue,
3/IEKTPOXMMUYECKAA 3aLLMTa, 3aLUUTHbLIE MOKPbLITUS,
M3MEHeHNe CBONCTB KOPPO3MOHHOM Cpefibl.

12,18, 3,6

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

10, 16, 18, 2,5

10. 3nekTponus. MNocnefoBaTeibHOCTb 3M1EKTPOAHbIX
npoveccos. 3aKoHbl Papages. SNeKTponns ¢
HepacTBOPUMBIMU U PACTBOPUMbIMI aHOLAMU.

11, 16, 18, 2, 3,
6

11. KonnongHele cuctemMsbl. JMcnepcHOCTb 1 AUCNEpPCHbIe
cucTembl. Knaccugumkaums KononaHbIx cucteM. 301 v renu.
MuLenibl U X CTPOEHUE. Y CTONYMBOCTb KONTOUAHbBIX
CUCTEM, OMTUYECKUNE N NIEKTPUYECKME CBOICTBA. MeToabl
noslyyeHns 1 paspyLleHna KoNIonaHbIX CUCTEM.

10, 15,18, 3,5




Tabnuua 3.2

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

Cemectp: 1

AnpakTnyeckas egmHmnua: O6Laa U HeopraHMyeckas XMmus

1.
OKMCNNTENbHO-BOCCTAHOBUTE bHbI
e peakuuu

10, 15, 3,5

1. BbINOSHSAET ONbIThI,

2. (hMKcHpyeT HabMr4eHNs,

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

2. PactBopbl. Cnocobsl
MPUroTOB/EHNS PACTBOPOB.

10, 15,2,3,5

1 BbINO/HAET ONbITbI MO
MPUroTOB/IEHNIO PACTBOPOB
3alaHHOIN KOHLEHTpaLuw;

2. U3MepseT MI0THOCTb
pacTBopa;

3. paccunThIBaeT u
yCTaHaB/IMBa€eT KOHLIEHTpaL
MOJTy4eHHbIX PaCNBOPOB;

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

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

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

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

1. BbIMONHSET OMbITbI MO
N3MepeHno 1 onpeaeneHuo pH
pacTBOpOB;

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

3. NpoBOANUT ONbITLI NO
NOyYEHNI0 0CafKOB
HepacTBOPUMbIX COEANHEHWIA;

4. (hopMNSET 3KCMEPUMEHT Ha
A3blKe CYIMBOJIOB;

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

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

10, 15, 4

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

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

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

5. OnpegeneHne MONSPHOW Macchbl
9KBVBA/IEHTOB MeTana

0

2

13,18,2,5,7

JnpakTundeckasa eguHmnya: dusmyeckas n KonnougHasa xmmus




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

16,2,3,9

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

2. 0bpabaTtblBaeT pe3ynbTarhl
N3MEPEHWIA;

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

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

6. KMHETUKA XUMUYECKNX pPeaKLWA.

®aKTOpbl, BIUSIOLME HA CKOPOCTb
peakummn. XrMMYecKoe
paBHOBECKE.

14,16, 17, 2, 3,
9

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

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

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

7. DNeKTPOXMMUYECKIE MPOLIECCHI.

CaIbBaHNYECKUIA 3NEMEHT U
3NeKTPON3 BOAHbIX PacTBOPOB
conei.

11, 15, 16, 2, 3,
56

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

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

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

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

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

12,18,2,3,6

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

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

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

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




Tabnuua 3.3

TeMbl NPaKTUYECKNX 3aHATUIA

AKTUBHbIE

Yacbl
hopMbl, yac.

CcbINIKM Ha
pesynbTaThl
06y4eHuns

YyebHas feaTeNIbHOCTb

Cemectp: 1

AnpakTnyeckas egmHmnua: O6Laa U HeopraHMyeckas XMmus

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

13,14,15,2,4

1. onpefenseT cTeneHb
OKUCTIEHUS,

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

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

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

15,5

1. paccunTbIBaET KOHUEHTpauum
pacTBOpOB;

2. peLlaeT 3afa4n Ha
KONNYECTBEHHbIE PacYeThl
cocTaBa pacTsopa.

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

10, 14, 15, 18,5

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

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

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

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

6. paccunTbIBaET PacTBOPUMOCTb
MaJio- U TPYAHOPaCTBOPUMbIX
COeNHENA.

4, Xmmnyeckasi cBs3b.
KomnsieKcHble CoeANHEHNS.

10, 14, 15, 3

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

2. paccunTbIBaeT KOHLEHTpaLmMm
B pacTBOpax KOMMJIEKCHbIX
COeVHEHWIA.

AvpakTndeckas eguHumua: dumsny

eCKad 1 KoiongHa

A XUMUA

5. Xumuueckas TepMoAMHaAMUKa.

16, 3,9

1. paccumnTbIBaeT
TepMOAMHAMUYECKME (DYHKLIMN
COCTOSIIHUS CUCTEMbI;

2. NPOBOANT TEPMOXMMUYECKMIA
pacyer;

3. onpefensieT HanpaeneHue
MpoTeKaHUs NpoLecca.




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

2. paccunTbIBaeT CKOPOCTb
XUMNYECKOW peakuuu;

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

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

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

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

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

1. 3anncbIBaeT ypaBHeHUA
KOPPO3NOHHbIX NPOLIECCB;

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

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

4. CamocTosiTeNlbHasA paboTa 06yyatoLLerocst

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

PacueTHO-rpadmueckas pabota (PIP) BbINOMHSAETCA CTYAEHTOM MHAMBUAYANBHO.

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

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

Tema . Xumunyeckasi TepMogmHammnKa.

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

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

2 |lNoArotoBKa K 3aHATUAM 20 4




[lomalliHee 3a/iaHue BbIMOHAETCA K KaXJ0i nabopaTtopHol paboTe MHAMBUAYa/IbHO COrNacHO BapuaHTy.
dopma oTyeTa - MMCbMEHHO Ha OTAe/bHbIX ABOMHBIX IMCTax C YCNOBUAMY 3afaHunii (Kaxaas cTpaHuLa
orpaHuymBaeTcs NoNAMN 415 3aMeTOK npenojasatenis v 41s UCrpaB/ieHnin 3aMevaHnin CTyAeHTOM).
YkasbigaeTcs @. M.0., Homep rpynnbl, JaTa BbiNonHeHus. ;. AnapHeB A. N. O6was xumms. C60pHUK
3a/laHnin ¢ npuMepamMu peLLeHnii : yqe6Hoe nocobume / A. W. AnapHes, J1. V. AdoHuHa ; HoBocu6. roc.
TeXH. yH-T. - HoBocnbupcek, 2013. - 118 c. : Tabs.. - Pexxkum foctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000181263 Xunmus : CO0PHUK UHANBUAYANbHLIX 3afaHWiA ANs
CaMOCTOSATe/IbHOM paboTbl CTYEHTOB, 00YYaKOLLMXCS MO TEXHUYECKAM HaNpPaB/ieHUAM 1 CNeLuaibHOCTAM,
AHeBHON (hopmMbl 06y4yeHns / HoBocu6. roc. TexH. yH-T ; [cocT.:A. . AnapHes, P. E. CuHuypuHa ]. -
Hosocunbupck, 2016. - 47 ¢. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000229632
AnapHeB A. . XrMusi [NeKTPOHHbIA pecypc] : 9NeKTPOHHLIN y4eOHO-MeToaNYeCcKUiA Komnneke / A. U.
AnapHes, A. B. JlornHos, P. E. CuHuyprHa ; HoBocKG. roc. TexH. yH-T. - HoBocnbmpck, [2015]. - Pexxnum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ aKpaHa.

3 | MNMoarotoBka K aTTectaumm 13 13 |5

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

5. TexHonormna oby4veHuns

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

Tabnuua 5.1
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKALNOHHbIE TEXHO/10r UK
NnuHbii TINoBON caiT; MopTtan HIFTY; Cpefa 3n1eKTPOHHOro

ViHhopMnpoBaHve 06yyeHus HI'TY; 36C
KOHCV/Tb TIDOBAHME Nnunbii Tnosoli caiiT; Moptan HITTY; Cpefa 3neKTPOHHOIo

y P 06y4yeHus HI'TY; 36C
KoHTponb Cpefia aneKTpoHHOro o6yyeHms HI'TY; 9bC
Pa3sMeLLiEHIe yueOHbIX Cpepa aneKTpoHHOro obyyeHms HI'TY; 9bC
martepuasioB

6. MpaBuna aTTecTaumm 06ydatoLLMXCs Mo yuebHO ANCLMNINHE

[ns atTecTaymm obyyaroLmxca no ANCUMNINHe UCnonb3yeTcs 6anibHO-penTUHIOBas cUcTeMa
(BPC), no3sonatoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.
KpaTtkas uHhopmauums o BPC npusefeHa B Tabn. 6.1.

Tabnunua 6.1
MuH. .
OueHnBaeMble BUAbI JeATE/TbHOCTU 06yYatoLmxcs 6ann MakcuMasbHbIN 6ann
Cemectp: 1
llooecomosexa x 3anssmusam: BeITOMTHEHE WHAUBUTY ATbHBIX 11 22
NOMAIIHUX 3a0aHui

KoHTponupytowme MaTepuansl NpuBoasaTcs B “AnapHes A. V. XumMus [SneKTPOHHBbIN pecypc] : 31eKTPOHHbIN yue6GHO-MeToanYeckuid komnneke / A. . AnapHes, A. B.
JlornHos, P. E. CuHYypuHa ; HoBocm6. roc. TexH. yH-T. - HoBocmnbumpck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ skpaHa."

Jlabopamopnas: | 12 | 24

KoHTponupytoLmne matepuansl NpUBOAATCS B “Xnumns. CE0PHUK NabopaTopHbIX paboT : MeToANYECKOe NOCOGKE MO TEXHUYECKUM HanpaBaeHNAM 1 CrieLyanbHOCTAM
Bcex (hopm 06yueHus / HoBocub. roc. TexH. yH-T ; [cocT.: A. W. AnapHes, P. E. CuHuypuHa]. - HoBocubupck, 2014. - 78 c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000209514"

17  PAKMUYECCKUE 3AHAMUA.

12 24

KoHTponupytowme matepuanbl npueoaaTes B "AnapHes A. /. O6wwas xumms. C60pHUK 3afaHuii ¢ nprMepamu peLLeHwii : yuebHoe nocobue / A. V. AnapHes, J1. .
AdoHMHa ; HoBOCK6. roc. TexH. yH-T. - HoBocnbupcek, 2013. - 118 c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000181263"




PI3: 5 | 10

KoHTponupytowme Matepuanbl NpuBoAaTes B “AnapHes A. V. XumMus [SneKTPOHHbIN pecypc] : 31eKTPOHHBbIN yue6HO-MeToanYeckuin komnneke / A. . AnapHes, A. B.
J1orvHoB, P. E. CMHuypurHa ; HoBoCKG. roc. TexH. YH-T. - HoBocnbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ skpaHa."

3auem: | 10 | 20

KoHTponupytowme matepuansl NprBogaTcs B "AnapHes A. V. Xumus [OneKTPOHHbIN pecypc] : 3NeKTPOHHbI yuebHOo-MeToAnueckmnii komnnekce / A. U. AnapHes, A. B.
J1orvHoB, P. E. CMHuypuHa ; HoBocKG. roc. TexH. YH-T. - HoBocnbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214943. - 3arn. ¢ sKpaHa."

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

Tabnunua 6.2
Kol'\(lltl)_l%I:IeH DopMbl KOHTPONA
< PesynbTaTbl 06yyeHUA
umn 3awmTa [3awmTta 3
droc niP ora auer

33. 3HaTb OCHOBHbIE MOHATUS W 3aKOHbI XUMUW, 3aKOHOMEPHOCTU NMPOTeKaHNs
OrlMK.3 |XnMm1yecknx NpoLLeccoB; CBOMCTBA, Ha3HauYeHMe 1 061aCcTV MPUMEHEHNS OCHOBHbIX + + +
XUMUYECKUX BELLECTB U UX COEAUHEHWIA

y1. yMeTb NPUMEHATL OCHOBHbIE 3KCMEPUMEHTa/IbHbIE N PACYETHbIE METO/bI
onpeaeneHnsa MakpOCKOMNYECKNX XapaKTEPUCTUK CUCTEM U METOAbI XUMNYECKOIO " + + +
CbVI3I/IKO-XVIMI/I‘-IeCKOFO aHa/In3a pPas/InyHbIX KNnacCoB BELLECTB

y3. yMeTb yCTaHaB/MBaTb B3aMMOCBA3b (DyHAAMEHTa/IbHBIX 3aKOHOB XUMUU C
(PM3NKO-XMMUYECKMU SIBIEHUAMU [/151 OGBSCHEHUS W NMPOrHO3MPOBaHWS HanpaBneHus | + + +
XUMWUYECKUX MPeBpaLLeHuii

MK.1 | 31.3HaTb XMUYECKUE CBOWCTBA 0OBHEKTOB NPOGECCUOHANBHON AeATeNbHOCTM + +

®OH/, OLIEHOYHBIX CPEACTB MO AMCLIMMMHE NPeACTaBNeH B NpunoXeHnun Ne 1 K paGoyel
rnporpamme.

7. lutepatypa

OcHoBHas nuTepaTypa

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

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

[ononHuTenpHaa nauTepaTypa

1. 3amauu u yrnpakxHeHuUs 1Mo o0mIel XUMuH : yaeOHoe nocodue aj1st By30B MO TEXHUYECKUM
HarnpaeyeHusM U creruansHocTsaM / [Anamcon b. . u np.] ; mox pen. H. B. Koposuna. - M., 2004,
- 253, [2] c. : mu., Tabm.

2. AnapueB A. M. O6mas xumust. COOPHUK 33124 ¢ METOIAMH pelieHus | yuyeOHoe rocobue / A. W
Amnapnes ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2005. - 85 c.. - Pexum gocryna:

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

3. I'muaka H. JI. 3aga4um n ynpakaennst o obmeit xumud | Y yebHoe mocodue st HEXUM. CITel.
By30B / H. JI. ['munka; [Tox pen. B. A. Pabunosuya, X. M. Pyounoii. - M., 2002. - 240 c.

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

5. AxmeroB H. C. O0mias u HeopraHuueckast XUMHUsl . y4eOHUK JJIs1 XUMHUKO- TEXHOJIOTHYECKUX
crietmanbHocTel By308 / H. C. AxmeroB. - M., 2001. - 743 ¢. : uu.

VIHTepHeT-pecypchl




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

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

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

S.

8. MeToanyecKoe 1 NPorpammMHoe o6ecredeHue

8.1 MeTopauyeckoe obecrneyeHme

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

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

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

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

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

9. MaTepunasibHO-TEXHUYECKOE obecneyeHve

KomnnekT 060pyaoBaHus

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

CneupnanbHoe 060py0BaHNe

Ne HanmeHoBaHwMe HasHaueHune

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

2 |Becbl nabopat [MprMeHsEeTCA NPU BbINOMHEHUN

nabopaTopHoii paboThkl Ne 2
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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
OTansl ONEHKN KOMICTEHITHHA
DopMUpyeMBbIC Iloxa3zarenu S(bopanOBaHHOCTH MeponpusiTust -
KOMITCTEHIIHI KOMITETEHIIN (3HaHus, yMeHus, |Tembl TeKyIero KOHTPOJIsI POMEKYTOTHANA
HaBbIKH) (kypcoBoii mpoekT, arrecranus
PI'P u 1p.) (3auer)
TIK.1/HU ctocoOHOCTE K 31. 3HaTh XuMHYeckue cporictBa |[Ipenmer xumuu, enu U 3a4a4u U3y4eHUs: AUCUUIIMHBI. OCHOBHBIE Otyer o JIP Ne 4,5 |31, 33
aHAM3y MOCTaBJICHHON 3a/1a4il |00BEKTOB MPO(EeCCHOHANBPHON — |KOJTMYECTBEHHBIC 3aKOHBI XUMHUH. [[0HATHE 0 XUMHUYIECKOM SKBHUBAJICHTE. T.1(3), T.4 (10),
pa3paboTku B obnactu JesITeIbHOCTU DnekTpoHHOE cTpoeHHe aroMa. KBaHTOBO-MexaHm4eckas mojenb atoma.  |T. 5 (1-2)
IpUOOPOCTPOCHUS Ipunmun [Maynu u npaBmwio XyHaa. CTpoeHHe MHOTO3JICKTPOHHBIX
aToMoB. [TpuHINnI HauMeHbIIeH 3Hepruy, npaBuno Kiedkosckoro.
OIIK.3 crocoOHOCTP BBISBIATE |36. 3HATH OCHOBHBIE MTOHATHS U
€CTECTBEHHOHAYYHYIO 3aKOHbI XUMMUH, [Tepuoaunueckas cucrema /[.M1.MeHnneneeBa u n3MeHEeHUE CBOMCTB Otuer o JIPNe 1 32
CYIIHOCTB TIPOoOIIeM, 3aKOHOMEPHOCTH MPOTEKAHUs  |3JIEMEHTOB U MX coeAnHeHHH. OKUCIUTEIHHO-BOCCTAHOBUTEIHHEIC T.1(1-3)
BO3HHKAIOIIUX B XOJIE XUMHUUYECKUX MPOLECCOB; peaxmuu (OBP). Crenens okucnenus. Cocrapnenue ypapaeHuit OBP.
npoQecCHOHATBHON CBOICTBa, HA3HAYCHHUE H
JeSITeTHbHOCTH, TIPUBIICKATH sl |00IaCTH MPUMEHEHHS OCHOBHBIX | XMMHUYecKas CBs3b. KOMIIEKCHBIE cOeTUHEHUS. X UMUYECKas! CBSI3b. Otuet o JIP Ne 4 312, 321
UX peuIeHus GU3UKO- XUMHUUYECKUX BEIIECTB U UX OCHOBHBIE THIIBI U XapaKTEPUCTUKU KOBAJIEHTHOH CBs3U. MeTox T. 4 (10-12)
MaTeMaTHYECKHU armapaT COCTUHEHU BaJICHTHBIX cBsizell. [ mOpumu3anus. KoMImiekcHbIE COeTMHEHUS.
yl. yMeTh IpUMEHSTh OCHOBHBIE
3KCIIEPUMEHTAIIbHBIE U Xumuueckas TepMoanHamMuka. OCHOBHBIE TepMoauHaMudeckue GyHkiun [OTuet o JIPNe 6 34
pacdeTHbIE METO/IbI COCTOSIHHSI CUCTEMbI. DHTAJIbIINS, SHTPOHUS 1 dHeprus [ modca u ux T.6 (15-17)
OIIPEEIICHUS M3MEHEHHUs IIPU XUMHUYECKUX nporueccax. OCHOBBI TEPMOXUMUH. 3aKOH PTP
MaKPOCKOITMYECKHIX I'ecca u ero ciaenctsus. Kpurepun caMonpon3BONBHOTO MIPOTEKAHUS
XapaKTepUCTHK CUCTEM U XMUMUYECKHUX PEaKIHH.
METOJIbI XUMHUECKOTO U
(U3MKO-XMMHUYECKOTO aHaM3a | XuMHudeckas KuHeTnka. CKOpOCTh TOMO- M T€TEPOT€HHbBIX XMMUYECKUX Otuer o JIP Ne 7 35, 36, 37
Pa3JIUYHBIX KJIACCOB BELLECTB peaxnuii. 3aK0oH AEHCTBYIOIUX MacC, KOHCTAHTa CKOPOCTH PEAKIIMU. T.7 (18-21)
y3. yMeTbh yCTaHaBIUBATh ®DaxTOPBbI, BIUSIONUE HA CKOPOCTh XMMHUYECKOH peakiuu. [lonsTre
B3aUMOCBSI3b (DyHIaMEHTAJIBHBIX |3HEPTUH aKTHBALMH. [IOHATHE O TOMOT€HHOM M T'eTepOreHHOM KaTallu3e.
3aKOHOB XMMHH C (PU3UKO- Xumuueckoe paBHOBECHE. Y CJIOBUS XUMHUECKOrO paBHOBecUs. KoHcTaHTa
XMUMHWYECKUMU SIBICHUSIMH JUI1 | paBHOBECHUS M €€ CBSI3b C TepMoAnHaMudeckuMHy GyHKkuusmu. [Ipuaiun Jle
o0BsicHeHus u porHo3uposanus |[1larense.
HaTpaBJICHUS XUMHYECKUX
IIpeBpameHIH OcHOoBHI asekTpoxumun. OnpeneneHne 1 KiacCu)UKaIusg Otuer o JIP Ne 8 315,316, 317
DIIEKTPOXUMHUYECKHX TpoeccoB. IToHsTHE 00 21€KTPOAHBIX HoTeHIManax. |T.8 (22-24)
CranpapTHBINA BOJOPOIHBIHN 31EKTPOJ] U BOJOPOIHAS IIKaIa TOTEHIUAIIOB.
l"anpBannyeckue snemenTsl, DC u ee uamepenue. TepmoauHaMuKa




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 3ammura 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.
IIK.1/HA cnocoGHOCTH K 31. 3HaTh XUMHUYECKUE CBOWCTBA |3aKOH 3KBUBAJICHTOB. Ortyer o JIP Ne 5 31
aHaU3y MMOCTABJICHHOMN 3a1a4i |00BEKTOB MPOodhecCHoHATBLHON T.5(2)
pa3paboTku B o0iacTu JESITeIbHOCTH
IpHUOOPOCTPOCHUS Ilepnoguueckas cucrema JI.M.MenneneeBa 1 U3MEHEHUE CBOMCTB Otuer o JIP Ne 1 32
JJIEMEHTOB U UX coeUHEHUH. OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIE T.1(3)
OIIK.3 ctocoGHOCTH BBISIBIIATE |36. 3HATH OCHOBHBIC MOHATHA U |peakimu (OBP). Crenens okucnenus. Cocrapnenue ypasHeHuit OBP.
€CTECTBEHHOHAYIHYIO 3aKOHBI XUMHH,
CYIIHOCTP TIPOOIIeM, 3aKOHOMEPHOCTH MPOTEKaAHUSI Xumuyeckas cBsi3b. OCHOBHBIE TUIIBI U XapaKTEPUCTUKHU KOBAJIEHTHON Otuer o JIP Ne 4 312, 320
BO3HHKAIOIIUX B XOJIE XUMHUYECKUX MPOLECCOB; CcBsI3U. MeToJ BAJIEHTHBIX CBsA3eil. KoMIUIEKCHBIE COeqUHEHUS. T.4(12)
npodeccroHanbHOM CBOICTBa, HA3HAYCHUE U
JeSITeTbHOCTH, TIPUBIICKATH IS |00IacTH MPUMEHEHH OCHOBHBIX |JlMcconuanust cnabbIX ¥ CHIIBHBIX 3JCKTPOIUTOB. [ HIponn3 comneil. Otuer o JIP Ne 3 39, 310
UX pemeHus Gpu3nko- XUMHUYECKUX BELIECTB U UX Onpenenenue pH BoJHBIX PacTBOPOB. T.3 (6, 8)
MaTeMaTUYECKUI anmnapar COEIMHEHU I
yl. yMETh MIPUMEHATh OCHOBHBIE | XUMHUYeCcKast KHHETHKAa. CKOPOCTh TOMO- M T€TEPOTCHHBIX XUMHYECKUX Otuer o JIP Ne 7 35, 36, 37
9KCIEPUMEHTAIBHBIE U peakmii. 3aKOH AEHCTBYIONINX MacC, KOHCTAHTa CKOPOCTH PEaKIINH. T.7(21)
pacueTHBIE METOBI DaxTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYIECKOH peakimn. [loHsTre
OTIpe/IeICHUS sHepruu akTuBanuu. [ToHATHE 0 KaTtanmn3e. XMMHUYIECKOE paBHOBECHE.
MaKPOCKOTTMYECKIX YcnoBust XUMHYECKOT0O paBHOBecHs. KOHCTaHTa paBHOBECHS U €€ CBA3b C
XapaKTEePUCTHUK CUCTEM H TepMoauHaMuaecKkuMu GyHknusmu. [Ipunimn Jle [arense.
METOJIbI XUMHUYECKOTO U
¢du3uKo-XMMHUecKkoro aHammza | OCHOBBI 31eKTpoxuMuu. OnpeneneHre 1 KiaccuuKanms Ortuer no JIPNe 8 315,316, 317

Pa3IMYHBIX KJIACCOB BELIECTB
y3. yMeTb yCTaHAaBIUBATb
B3aMMOCBSI3b (PYHIaMEHTAIHHBIX

3JEKTPOXMUMUYECKHX MPOIeccoB. [ToHATHE 00 3MEKTPOAHBIX TOTCHIIMAIAX.
CranaapTHBIA BOJIOPOIHBIH 3JIEKTPO] M BOJOPOIHAS IIIKAJIA TIOTCHIIUAIIOB.
lanpBanngeckue snemenTsl, DJIC u ee uamMepenue. TepMoIHAMHKA

T.8 (23, 24)




3aKOHOB XMMHH C (PU3UKO-
XMMHUUYECKUMHU SIBJICHUSIMH JIJIS
0OBSICHEHNS U TIPOTHO3UPOBAHUS
HaNpaBJICHUS] XUMUIECKHX

3JIEKTPOJHBIX MpoueccoB. YpaBHeHne HepHera. [loTeHnmansl
METAJUIMYECKHUX, Fa30BbIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
3JEKTPOJIOB.

TIpeBpaIeHIHA Koppo3sus MeTamioB 1 criocoOb! 3aUTh METAITIOB OT KOPPO3UH. Otuert o JIPNe 9 318
T.9 (26)
TIK.1/HH crocoOHOCTH K 31. 3HaTh XMMHUYECKHE CBOMCTBA |3aKOH DKBHBAJIEHTOB. Otuer o JIPNe 1, 5 31, 32
aHaM3y MOCTaBJICHHOHN 3a/1a4 |00BEKTOB npodeccroHanbHONH | OKHCIUTENEHO-BOCCTAHOBUTEIBHBIE PEAKITUH. T.1(1-3), T.5(1-2)
pa3paboTku B 0bIacTu JeSITeTbHOCTH
npuOOPOCTPOCHHUS Xumnueckast cBsi3b. OCHOBHBIE THUITBI U XapaKTEPUCTUKU KOBAJEHTHON Otuert o JIP Ne 4 321,322
cBsi3U. MeTox BaJieHTHBIX cBsi3el. ['ubpuanzanus. KommiekcHbie T.4 (10-12)

OIIK.3 cmocoOHOCTh BBISBISATE
€CTECTBCHHOHAYYHYIO
CYILIHOCTb IIPo0IIeM,
BO3HHUKAIOIIMX B XOJIE
npodeccroHanbHO#M
JIeSATEIbHOCTH, IPUBJICKATD IS
UX perieHust Gu3nKo-
MaTeMaTUYeCKHil annapar

36. 3HaTh OCHOBHEIC ITOHITHUSA K
3aKOHEI XUMUH,
3aKOHOMEPHOCTH MPOTECKAHHSI
XUMHUYECKHUX MPOIECCOB;
CBOICTBa, HA3HAYEHUE U
00JacTH IPAMEHEHHS OCHOBHBIX
XMMHYECKHX BEIIECTB U UX
COETUHEHUI

yl. yMETh IPUMEHSITH OCHOBHBIE
9KCIICPUMCHTAIBHBIC U
pacyeTHbIe METO/IbI
OTpe/IeNIeHNUS
MaKpOCKOTTMYECKUX
XapaKTePUCTHK CHCTEM U
METOBI XUMAYECKOTO U
(PU3UKO-XIMHIECCKOTO aHAH3a
Pa3IHYHBIX KIACCOB BEIIECTB
y3. yMETh yCTaHABIHUBATh
B3aHMOCBSI3b (PYHIaMEHTAIHHBIX
3aKOHOB XHMUH C (QPU3HUKO-
XUMHUYECKUMH SIBJIEHUSIMH IS
00BSCHEHUS ¥ POTHO3UPOBAHUS
HAIPaBJICHUS XUMHUYECKUX
NpeBpauieHui

coenuHeHust. KauecTBEeHHBIC peakIny Ha KaTHOHBI jkene3a, meau(ll).

PactBopsl. Cioco06b! BEIpaXKeHUs KOHLIIEHTPAIMH pacTBOPOB. OCHOBHEBIE
MOJIOXKEHHUS TEOPUH IEKTPOIUTHIECKOH nucconuanuu. KoncranTa
JIICCOLMAIINY; 3aKOH pa3baienus OctBanpaa. CTyneHuaTas ANCCONMAINS
CJ1a0BIX 3MIEKTPOIUTOB. KOHCTAHTHI KHCIIOTHOCTH M OCHOBHOCTH.
DJeKTpoNUTHIECKast AUCCOIHMAIMS BOBI. BOMOPOIHBIN MTOKa3aTeNb cpepl.
HoHHbIE peakIuy B pacTBOpax, Tuaponmn3 coneil. Obpa3zoBaHue
HEpacTBOPUMBIX coennHeHuH. [IpomsBeneHne pacTBOPUMOCTH.

Xumuueckas TepMoauHamMuka. OCHOBHBIE TEPMOAMHAMHUYECKUE (DYHKINH
COCTOSIHHSI CUCTEMbI. DHTAJIBIINS, SHTPONHS U dHeprus [ nb6ca u ux
HU3MCEHCHUA ITPU XUMUYECKHUX MPOIECCaX. OCHOBEI TCPMOXHUMUH. 3akoH
I'ecca u ero caencrsus. OnpeneneHne TeIIOBOro G dexTa
HelTpanu3anuu. Kpurepun caMonpon3BOIBHOTO MPOTEKAHUS XUMAYECKUX
peakuui.

XuMudeckass KHHCTHKA. CKOpOCTL TOMO- U I'€TCPOIreHHbIX XUMHUYCCKUX
peaKI_[Hﬁ. 3akoH I[CﬁCTBy}OIHHX MacCC, KOHCTAHTa CKOPOCTU PEaAKIHH.
(DaKTOpBI, BJIMAIOMINE Ha CKOPOCTH XAMHUYCCKOMN pCaknuun. Ilonstre
OHEPIruu aKTUBALIUU. XumMudeckoe paBHOBECHUEC. VCoBUS XHUMUYECKOTO
paBHOBECHA. Koncranra PaBHOBECHUA U €€ CBA3b C TCPMOJNHAMHWYCCKUMHU

(hyHKOIHAMU.

OcHOBHI asekTpoxumMun. OnpezeneHne 1 KiacCu)UKaIusa
ANIEKTPOXUMHUYECKUX MporieccoB. [ToHATHE 00 37IEKTPOIHBIX MTOTEHITHAIAX.
CranmapTHBIA BOJIOPOTHBIHN 3JEKTPOJ] M BOJOPOIHAS IITKAJIa TIOTCHIIHAIIOB.
INansBanndeckue snementsl, JIC u ee u3Mepenue. Ypasaenue HepHera.
INoTeHnuans METAIIMYECKUX, Ta30BBIX U OKHCIUTENBHO-
BOCCTAHOBUTEIIbHBIX IEKTPOOB.

Onextponus. [locnen0BaTenbHOCTB MEKTPOAHBIX IPOLECCOB. 3aKOHBI
®Dapazes. DNIEKTPOJIN3 C HEPACTBOPUMBIMU U PACTBOPUMBIMY aHOJAMHU.

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

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

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

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

38, 39, 310, 319

34
35, 36, 37
315,316, 317




Koppo3sus u 3ammra MeTamioB oT Koppo3uu. OCHOBHBIE BUIBI KOPPO3UH.
Xumuueckas U 3JeKTpoxumuueckas koppo3ust. Kopposus nop neifctsuem
Oy K TarOIINX TOKOB. METObI 3alIUTH OT KOPPO3UH: JIETHPOBAHUE,
AIIEKTPOXUMHUUYECKAS 3aIIUTa, 3aAIUTHBIC OKPHITHS; H3MEHEHHE CBOHCTB
KOPPO3UOHHOM cpebl. Koppo3us METAIUIOB U 3aIlMTa METAJJIOB OT
Koppo3un. Koppo3us METalioB 1 crioco0B! 3alUTHl METAIIIOB OT
KOpPPO3HH.

KouratuBHbIEe CBOWCTBa pacTBOPOB. OCMOC, KPUOCKOIHS,
90YIHOCKOMUSL.

Kosnnounnsle cucteMsl. J{UCIEPCHOCTD U TUCTIEPCHBIE CUCTEMBI.
Kitaccudukanus KOIIOUAHBIX CHCTEM. 30JI1 U Teinr. MULeNIbl U uX
CTpOEHHUE. YCTOMYUBOCTh KOJUIOMJHBIX CUCTEM, ONTHIECKHE U
JIEKTPUYECKUE CBOICTBA.

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

PI'P

PI'P

318

311,314

313

Kpatkue o003HaueHus:

JIP — maGoparopnas padora, PI'P — pacuerHo-rpadudeckas padora, T — Tema (3amaHus 1uIsl 3aUT JIaOOpaTOpHBIX padoT u3 [Ipmnoxenus 2),

3 — TUIIOBOE 3aJaHKE 3aUETHOI'O TECTA.




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

[IpomexxyTouHasi arrecTamus MO TUCHUILIMHE TpOoBOAUTCS B 1 cemectpe B (popme 3adera, KOTOPBIH
HarpaBJIeH Ha OlleHKY cpopmupoBanHocTH KommeTenuuit OIIK.3, [TK.1.

3aueT NpoBOJUTCS B MUCbMEHHOU (hopMe, IO TeCTaM.

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

B 1 cemecTtpe 00si3aTelbHBIM 3TAllOM TEKYIIEH aTTECTAallUU SIBISETCS 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 ocHOBaHWW TpHUBEIEHHBIX Jaliee KPUTEPUEB MOXKHO CIIENaTh OOMIMN BHIBOJ O CHOPMHPOBAHHOCTH
komnerennuu OIIK.3, T1K.1, 3a koTopble OTBEYAECT AUCUUILIMHA, HA Pa3HBIX YPOBHSIX.

Oﬁlllaﬂ XapaKTepucTuKa ypOBHeﬁ OCBOEHHSI KOMIIETEHIIUI.

Hu:ke moporoBoro. YpoBeHb BBINIOJHEHHS PadOT HE OTBEYAeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHWH,
TEOPETHUYECKOE COJIEPKAHNE Kypca OCBOEHO YaCTHUYHO, ITPOOENIbl MOTYT HOCUTh CYIIIECTBEHHBIH XapakTep,
HEOOXOMMBbIE MMPAKTUYECKHUE HaBBIKU PAOOTHI C OCBOEHHBIM MaTepHaaoM c(hopMHUpPOBaHbI HE JOCTATOUYHO,
OOJIBIIMHCTBO MPENYCMOTPEHHBIX IMPOrpaMMOi OOy4YeHHs y4eOHBIX 3aJaHUN 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 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET
Kadenpa xuMuu 1 XMMUYECKON TEXHOJIOTUH

ITacnopr 3a4era

10 AUCIUILUTMHE «XUMHUsI», 1 cemecTp

1. Meroanka oLeHKH

3adeT MpOBOIUTCS B MHCBMEHHOW (opMe, IO TecTaM B 3JIEKTPOHHOU (opme Ha mardopme
http://dispace.edu.nstu.ru/ditest. TecToBble 3amaHMs BKIIOYAIOT CIICAYIOIIHAE THIIBI BOIPOCOB:
OJVHOYHEIN, MHOXXCCTBCHHBIM, COOTBETCTBHEC, YHMCIIOBOH. TecT BKIIOWaeT B ceOsA 3adaHus II0
JJTAKTHISCKUM SIMHHIIAM: 00IIas 1 HeOpraHmJdeckasi XuMus, pu3rdeckas i KojutonaHas xumus. Ha
BBINOJIHEHUE TECTOBBIX 3afaHui oTBoaUTCA 90 mMunyT. OTBETHl HA 3a7aHusl, TPEOYIOIIHE PACUETOB,
TIOJITBEPIKIAIOTCS B MMCBMEHHOM 3a4eTHOM padoTe. Kaxkmoe 3a1aHre B 3aBUCMMOCTH TUIIA BOIIPOCA H
YPOBHS CJIO)KHOCTH OLIeHHBaeTcst oT 1 110 3 Gasuios.

IIpumep Tecra niis 3a4era

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

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

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

3aganne 4. YpaBHEHHE XUMHUYECKOW pEaKIUH, CTAaHAAPTHOE H3MEHEHHE OHHTAJBIIMU B
KOTOpOM COOTBETCTBYET CTaHIAPTHOM SHTAIBIIUU 00pa30BaHuUs TBEPAOro KapOoHaTa Oapus npu
temrepatype 298K umeer Bua . (1 6ann)

3amanme 5. Ecnu temmepaTypHblii KO03()(UIIMEHT CKOPOCTH peakiuu paBeH 3, U IpH
temriepatype 25 °C peakiusi 3akaHuMBaeTcs 3a 36 MUHYT, TO Torjaa npu temmneparype 45 °C
BpeMsI 3aBEpIICHUs OyeT paBHO _ MHHYTaM. (2 bania)

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

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

3ananue 8. Cmemanu 200 r pacTBOpa IIIIOKO3bI C MACCOBOM /10JI€l pacCTBOPEHHOTO BEILIECTBA
20% u 300 r pactBopa ¢ MmaccoBoil noneir 10%. MaccoBasg A0Jsi BeUIECTBAa B MOJYYEHHOM
pactBope paBHa __ % . (2 bania)

3ananue 9. PactBop cepnoil kuciotel umeer pH=1. Konuenrpamus cepHoil kucnotsl B 1
JUTpE pacTBopa paBHa . (2 baina)

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

3amanue 11. OcMoTHUeCKOE NaBiIE€HUE pacTBoOpa, cogepxkaiiero 23 r staHona B 500 r Bogsl
npu 20 °C, paBHO k[la. (2 6anna)

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

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

3ananue 14. PactBop, conepxkamuii 6,4 r HeanekTponuta B 100 r 6eH301a, KpUCTALIU3YETCs
npu temneparype Ha 2,55 °C HuKke, 4yeM YHCTBI OeH30j. MousipHas Macca HEdIEKTPOIHUTA
paBHa __1/Moib. Ki,(CeHg) = 5,1 rpan-xr/mouns). (2 6anna)
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3aganue 15. Ilpu paboTe raqbBaHHYECKOTO 3JEMEHTA, COCTOSILIET0 M3 aTIOMHHHEBOIO M
KOOaJIbTOBOTO 3JEKTPOJIOB, MOTPYXEHHBIX B 0,5M pacTBOpBI MX XJOPHIOB, Ha aHoAe Oyxaer
IPOTEKaTh MPOIIECC, ypaBHEHUE KOTOPOro UMeeT Bua . (2 banna)

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

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

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

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

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

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

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

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

(moamnucek)
(mata)

2. Kputepuu oleHKH

* OrtBer Ha TeCT JUIS 3aUeTa CUUTACTCS HEeYA0BJEeTBOPUTEIbHBIM, €CITH CTYIEHT He 000CHOBAaHO
NPUMEHSIET OCHOBHBIC IOHSTHS W 3aKOHBI XMMHH, HE COOTHOCHT TEOPETHYECKHE 3HAHHS C
3aMUCSIMHU Ha SI3bIKE XUMHYECKUX (OPMYJ M CHMBOJIOB, B TIMCBMEHHOW pabOTE OTCYTCTBYIOT
OTBETHI HA BOMPOCHI WJIM COJIEPKATCS MPUHIMITHAIBHBIE OIINOKH, HEe c(hOpMHUpOBaHa CHCTEMA
XMMHUYECKUX MOHATHH, naeT MeHee 50% mnpaBmibHbBIX 0TBeTOB. OrieHKa cocraBisieT Menee 10
bannos.

» OrtBer Ha TecT /Ul 3a4eTa 3aCYMTHIBACTCS HAa MOPOTOBOM YPOBHE, €CJIM CTYJCHT HE BO BCEX
cltydastx 000CHOBAaHO NPUMEHSIET OCHOBHBIC TIOHTHSI M 3aKOHBI XMMHUH, B YaCTH BOIIPOCOB HE
COOTHOCHUT TEOPETUYECKUE 3HAHMS C 3aMUCSIMU Ha SI3bIKE€ XMMUYECKUX (OpMYIT M CUMBOJIOB, B
NUCEMEHHOW paboTe OTBETHl HA BONPOCHI COJEp)KaTcs OMMOKA B MaTeMaTHYECKUX
BBIYMCIICHUSX, aeT He MeHee 50% npaBuibHbIX 0TBeTOB. Ouenka coctasnser 10-14 6annos.

* OrtBeT Ha TecT JyIi 3auyeTa OWJIET 3aCUMTHIBAE€TCS Ha 0a30BOM YpPOBHE, €CIIM CTYIEHT IpPH
OTBETE€ Ha BOIPOCHI YETKO (OPMYIMPYET OCHOBHBIE MOHATUS M 3aKOHBI XMMMHU, B YaCTH
BOIIPOCOB KOPPEKTHO COOTHOCHT TEOPETUYECKHE 3HAHHS C 3alHCSIMHU Ha S3bIKE XUMHUYECKHX
dopMynT M CHUMBOJIOB, B IHCbMEHHOM pabOTe HECKOJIBKO OTBETOB HA BOINPOCHI COAEPIKAT
HETOYHOCTH WJIM HE3HAUMTEIbHbIE OIMMOKM, CBSA3aHHBIE C BBIZCICHUEM IPHU3HAKOB
KJIacCU(UKAIIUK UM MTPU COCTABICHUM YPaBHEHUH peakIMid, B MATeMaTHUECKUX BBIYHUCICHUAX
MOTYT TIPHCYTCTBOBaTh HE3HAUYMUTENbHBIE IIOTPEIIHOCTH, jaaeT Oonee 75% TpaBHIIBHBIX
otBeToB. Onenka cocrasiusetr 15-17 6annos.

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

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



3. IlIkana oneHKH

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

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

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

4. Bomnpocsl K 3a4eTy 0 TUCIHIJIMHE « XHMHSD)

1. TloHsiTHE «XMMHUYECKHI SKBUBAJICHT», 3aKOH SKBUBAJICHTOB U €T0 CJICJICTBUS.

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

3. Ilepuogmdveckuii 3akoH M IepuoaWdeckas cucrema odiemeHToB J[.M.Menneneena,
AJIEKTPOHHBIE (DOPMYJIBI aTOMOB W HMOHOB. [lepwoamdeckoe W3MEHEHHE CBOHCTB AJICMEHTOB
(MpOCTBIX BELIECTB) W MUX COEAMHEHUH. OHEPruy MOHU3ALUH, CPOJCTBO K DJIEKTPOHY,
3JIEKTPOOTPULATENIBHOCT;, 3aKOHOMEPHOCTHM HW3MEHEHUs OSTUX BEIWYMH 10 TIpynmnam u
IIEPHOJIaM.

4. Xumudeckas CBs3b. THUIBI XMMHUYECKON CBSA3M: KOBAJICHTHas M MOHHAs; WX CBOICTBA.
OOMCHHBIH M JTOHOPHO-aKIICTITOPHBIM MEXaHU3Mbl 00pa3oBaHUs CBs3W. KBaHTOBOXMMHYECKHE
METO/Ibl OMMCAHUSI XUMHUYECKOM CBSA3H M0 METOJY BaJICHTHBIX CBsizeil. Curma(c)- u nu(m)-cBsi3u.
[IpencraBienust 0 TUOPUIM3ALMKA ATOMHBIX OpOUTANel MPU OMHUCAHUU XUMUYECKOW CBSI3U B
Mosiekysiax. OCHOBHBIE XapaKTEPUCTUKU KOBAJIGHTHOW CBSI3U: SHEPrusi (SHTAJBINSA) CBSI3H,
JUIMHA, KPAaTHOCTb, BAJEHTHBIM yroJyl, MOJSPHOCTb CBA3U. JIMNOJIBHBIH MOMEHT CBSI3M U
JUIIOJbHBIA MOMEHT MOJIEKYJIBI.

5. KoMIUIeKCHBIE COCIMHCHHUS: HOH-KOMILIEKCOOOpa30BaTeib, JHWTaHIbl, BHYTPCHHSSI U
BHEIIHAS cdepbl, KOOpAWHAIIMOHHOE YHCI0. MOHO-, OW- W TONHUIEHTATHBIE JIUTaHBI.
Homenkmarypa komIuieKCHbIX coeauHeHuid. Krnaccupukanus  KOMIUIEKCHBIX COEIUHEHUM.
Huccoumanus KOMIUIEKCHBIX coequHeHud. KoHCTaHTa yCTOWYHMBOCTH KOMIUJIEKCHOTO HMOHA.
IIpupona XUMHYECKON CBSI3M B KOMIUIEKCHBIX COCAMHEHUSAX. [IpUMEHEHME KOMILIEKCHBIX
COCTUHEHUH.

6. DJeMeHThl XMMHUYECKON TepMOIWHAMUKHU. BHYTpEHHSAS SHEprus U SHTAIBIUS CHCTEM.
[TepBolii 3akoH TepMoauHaMuKH. TeruoBoi 3¢ddekt xumudeckoit peakuuu. TepMmoxumuueckue
YpaBHEHHUS TMPOIECCOB. DHTANBIIUU O0pa30BaHUsI XUMUYECKHX coeAuHeHui. 3akoH ['ecca u
cnenctBusi U3 Hero. [loHsTHe 00 SHTPONUM M €€ M3MEHEHUH B XMMHUECKUX MPEBPAIICHUSIX.
Oneprusi [m60ca u ee U3MEHEHHE B XMMHUYECKHMX Tpolieccax. Kpurepuii camornpon3BOIEHOTO
MPOTEKAHUS XUMUYECKUX PEAKIIMi B N300apHO-U30TEPMUUECKUX YCIOBUSIX.

7. Xummndeckas KWHETHKA. | OMOTeHHBIE U TreTeporeHHbie peakiuu. CKOpoCcTh TOMOTEHHBIX
XUMUYECKHUX peakiuid. DakTophl, BIUIIONUME HA CKOPOCTh XUMHUECKOW peakinu. 3aBUCUMOCTh
CKOPOCTH XMMHYECKOM pEeakUuu OT KOHIIEHTPAUUW PEarupyrolux BELIECTB, 3aKOH JIEWCTBUS
Macc. Koncranra ckopoctu. Kunernueckoe ypaBHenue. [lopsaok U MOJIEKYISPHOCTh PEAKIUU.
3aBUCHUMOCTh CKOPOCTH peakiuu oT Temneparypbl. llpaBuno Bant-I'opda. VYpaBuenue
Appennyca. [lonsTue sHEeprun aKTUBALIUH.

Xumunueckoe paBHoBecre. OOpaTuMble U HeoOpaTHMble peakiinyd. KoHCTaHTa XUMHYECKOTro
paBHOBECHS, €€ CBS3b C TEPMOJWHAMUYECKUMHU XapaKTEPUCTUKAMH CHUCTEMbl. CMelleHHe
paBHoBecuss W npuHuun Jle Illarense-bpayna. Xumuueckoe paBHOBECHME B TI'€TEPOr€HHBIX
cucremax. [loHSTHE O TOMON€HHOM M TE€TEPOreHHOM Kartanuse. l[loHsitme o MexaHuszme
TOMOTEHHOTO KaTaiu3a. ABTOKaTaIN3.

8. PactBopel. Ompenenenne W KiIacCH(pUKAIUMA pacTBOpPoB. PacTBopeHnme Kak (U3HKO-
XuMuYecknii mporecc. PactBopumocTb. CriocoObl BBIpaKeHHS KOHIICHTPAIIMH PAcCTBOPOB.



ONeKTpoaUuTHYECKas AMCCOLMalus B BOAHBIX pacTBopax. CuibHbIE (HEacCOLMMPOBAHHbBIE) U
cima0pie (aCCOLMUPOBAHHBIE) ANEKTPONUTHl. KOHCTaHTa M CTENEeHb OUCCOLMALUU CJIadoTro
anekTposiuta. OCOOEHHOCTH BOJABI KaK pacTBOpHUTENA. BomopomHbiii mokaszatenb cpenbl (pH).
MeTtonbl onpenenenns Beauuunsl pH.

I'maponus coneld. YpaBHeHHs peakumii rujaposnu3a. CreneHb THAPOIU3a, KOHCTaHTa
ruaponuza. HeoGpatumelil ruaponus.

HonHble peakuuu B pacTBopax. PaBHOBeCcHE MaopacTBOPUMBIN 3JIEKTPOIUT — HACHIICHHBIN
pactBop. [IpousBeaeHne pacTBOPUMOCTH. Y CJIOBHS BBINIAJCHUS U PACTBOPEHHS OCaJIKa.

9.Komnouanele M JHUCIEPCHBIE CUCTeMBI. JIMCIIEPCHOCTH M JUCIIEPCHBIE CHUCTEMBI.
Knaccugukanus nucnepcHbIX cucteM. Munenisl, ux oopazoBanue U crpoeHue. OnrTudyeckue u
JJIEKTPUYECKUE CBOMCTBA KOJUIOMJHBIX CHUCTEM. MeToAbl TMOJy4eHUS U pa3pylIeHUs
KOJUIOMJIHBIX cucTeM. [loHsTHE KOarysiuu.

10.  DrnexTpoxuMHUYECKHE MIPOLIECCHI. Omnpenenenue u KJ1accupuKanus
INEKTPOXUMHUUYECKUX MpoIieccoB. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTETBHO-
BOCCTAHOBUTEIbHBIN MOTEHIUA. Hamnpasnenue MPOTEKAHUS OKUCIUTEIBHO-

BOCCTAHOBUTEJBbHBIX PEAKIUUA. DJIEKTPOAHBIN MOTEHUHAI. BOIOpPOAHBIN 3JIEKTPO CpaBHEHUSI.
VYpaBnenue HepHcra. PaBHOBecHE Ha rpaHulle METAIUI—PACTBOP. XMMHYECKUE UCTOYHUKHU TOKA.
l'anpBannyeckue DJIEMEHTEL. AKKYMYJISITOPBI. DneKkTponn3 KakK OKHCIIUTEILHO-
BOCCTAHOBHUTEJbHBIA MpolecC. DIEKTPOIU3 C PACTBOPUMBIMU W HEPACTBOPUMBIMU aHOJAMH.
XuMH4ecKast M 3JIEKTPOXUMHUIECKast KOppo3usi MeTauioB. CriocoObl 3alIUTH OT KOPPO3UH.



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocuOupckuii 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 JUCHMILIUHE CTYIEHT JOJKEH PaccuuTaTh
TEPMOAUHAMUYECCKUE BEJIMYUHBI COCTOSIHUS CUCTEMBI, OLICHUTH BO3MOXHOCTb
CaMOIIPOM3BOJILHOTO TMPOTEKaHUs TMpollecca B 3aJlaHHBIX YCIOBHUSX, IOCTPOUTH TIpaduk
3aBHCUMOCTH M3MEHEHHUs sHeprun [ m66ca oT TemmnepaTypbl; pacCuuTaTh TEMIEPATyPhl KUTICHUS
U 3aMep3aHus 3a/laHHOTO PacTBOpA; 3amucartbh GOpMyIy MHIEUIBI U ONPEAETUTh HAlpaBlIeHUE
JBUKEHUSI KOJUIOMJIHOM 4YacTHLbl B 3JEKTPUUECKOM II0JI€, BBIOpAaTh pEareHT C Hawlydllei
KOaryJIupymoIend CnocoOHOCTBIO.
O06s13aTenbHbIe CTPYKTYpHBIE YacTu PI'P 1 onjeHrBaeMble O3UIMH PUBEACHBI B TAOJIHIIE.
No | Crpykrypasbie yactu PI'P OrneHrBaeMast O3HIIH
1 | Xumudeckas TepMOAMHAMUKA WcxonHble naHHbBIE
Pacuetsl 1 cocTaBieHre ypaBHEHUN peakuui
[loctpoenue rpaduka
AHanu3 ¥ HHTEpIpeTalys JaHHBIX (BBIBOJI WM 3aKJIIOUYCHHUE)

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

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

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

2. Kpurepun ouenku

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

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



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

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

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

npaBWiiaMd  OaJlJIbHO-PEUTUHIOBOM  CHUCTEMbI, NPHUBEIECHHBIMH B paboueil mporpamme

JUCHUITIINHBI.

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

CTYJEHT HaOMpaeT He MeHee 5 0aIoB.

Ne
Copneprxanne bamn
3aJIaHus
1 Brrumciute M3MEHEHHE JHTAIBIIHH PEAKIMH A HJ. ¥ ONpeNeNuTe, ABISETCA JIM JaHHAS 1
PEaKIHst HK30- WM SHAOTEPMHUIECCKON. 3aUIINTE TEPMOXHUMUYIECKOE YPAaBHEHNE PEAKIIHIH.
Ilo Bumy ypaBHEHHs peakuuy, He Hpuberas K pacderaM, ONpPENeNHTe 3HaK H3MEHEHHS
2 SHTPONUM peakuuu A S5, . Berumcinte H3MEHEHHE SHTPONHH PEAKIUWH B CTaHIAPTHBIX 1
ycroBusix A, Sy, M OOBSCHUTE 3HAK.
v 0
3 Bbruucnute sHepruio I'm66ca mnpsMoil peakuuu B CTaHIApTHBIX yenoBuiX A, G,, 1 1
YCTaHOBHTE BO3MOXKHOCTh CaMOIPON3BOJIBHOTO IPOTEKAHUS] PEAKIIH.
4 Omnpezenute TeMIepaTypy, IPU KOTOPO# peakuusi Haxonuresi B papHoBecuH (7). 0,5
5 Paccuuraiite A.G mpu 77 = T,-100 u 75 = 7,,+100. 0,5
6 IMoctpoiite rpaduk 3aBucumoct A, G ot T u 0603HaubTE Ha Tpaduke 00IACTH TEMIIEpaTyp 1
CaMOIIPOU3BOJIBGHOTO IIPOTEKAHMSI PEAKIIHH.
7 Boruncnure 3HaueHus KoHCTaHTHl paBHoBecust K. mpu temmepatypax 7p u T,. Crhemnaiite 1
BBIBO/I O BJIMSIHUM TeMIlepaTypbl Ha BennuuHy K¢ 1 Ha cMeleHne XMMHUYECKOT0 PaBHOBECHSL.
8 Paccumraiite TemnepaTypy KHIEHHUS M 3aMep3aHusl pacTBOpPa 3a/IaHHOI0 COCTaBa 1
9 HanmmmTe MonekynspHOe ypaBHEHHE XUMHUECKOH peakiuy 00pa3oBaHMs KOJIOUIHON 1
YACTHILBI IPH CMEIIMBAHMU JIBYX pacTBOpoB. OnpeiennTe, KaKOi peareHT B3sT B U30bITKE.
y (0) , 0
10 CocraBbTre hopMyIiTy MULIEIIIBI, ONPECIUTE 3apsi]| KOJJIOMIHOM YaCTHIIBI U YKAXKUTE 1
HarpaBJeHUe NepeMellleHHs] YaCTUIIBI B JJISKTPHUYECKOM MOJIE.
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]), kosmuraTuBHBIE CBOicTBaA pacTBOpoB (Tema 6, [1]) u komouaHbIe

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

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

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



[NepeveHs TEOPETUIECKUX BOMIPOCOB IS 3a4eTa

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

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

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

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

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

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

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

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

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

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

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

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



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

0 JUCLUILIAHE XUMHUS
(HauMEeHOBaHHME AUCLUILIHBI)

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

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

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

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

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

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

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

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

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

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

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

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

Tema 4. KoMmIiekcHbIE COeUHEHNS. XUMHYECKast CBS3b.

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



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

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

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

Tema 5. XUMHU4YECKUI DKBUBAICHT.

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

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

Jluoaxmuueckasn eounuya 2. @usuueckas u KOJIOUOHASL XUMUSL

Tema 6. XuMuyeckasi TEpMOJMHAMUKA.

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

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

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

Tema 7. KuHeTuka XUMHYECKUX peakMid. XMMUYECKOE paBHOBECHE.

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

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

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

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

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

Tema 8. I'anbBaHUYECKUHN 3JIEMEHT. DJIEKTPOIHU3.

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



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

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

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

a) UCTIOJIB3Ysl CTAHJAPTHBIC SJICKTPOIHBIC TOTCHIIHAIBI;

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

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

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

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

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



