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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gmcuunnumubl: CdopmMupoBaTb KOMMeTeHUuMM obydatowerocss B obnactm MeToauMK pacyéToB
6a3npyOLLMXCSt HA OCHOBHBIX XMMUYECKMX 3aKOHAX.

1.2 3agaum gMcUUNIUNHBI:

» Paclumputb npeacTtaBneHnst 06 OCHOBHbIX XMMUYECKNX 3aKOHAxX HEOPraHUYeCcKom XUMUMK.

* PasButb HaBbIKM NPOBEAEHNS PACHETOB HAa OCHOBE 3aKOHOB HEOPraHNYeCKON XUMUN.

1.3 Tpe6oBaHusA K NpegBapuTeNnbHON NOAroToBKe O6y4aloLlerocs:
MpenBapuTenbHas NOAroToBKa npeanonaraeT co3gaHne 0CHOBbI AN hOPMUPOBaHUS KOMMNETEHLUMI, YKasaHHbIX
B M. 2, MPW U3YYEHWUN OUCLMMITUH:

OucumnnuHa 6asmpyeTcs Ha KoMneTeHUUsAX, COPMUPOBAHHBIX Ha NPeablaYyLLIMX YPOBHAX 06pa3oBaHms

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMINHDbI

MK-2: CnocobeH ocyuecTBNATbL OpraHu3aumio paboT No Hanagke U UCNbITaHUAM nonurpadguyeckoro
obopyanoBaHUs, CUCTEM U KOMMNNEKCOB B OTPAc/nu nevyaTu.

3HaTb: METOAMKM pacyéToB, 6a3vPYIOLLMXCSH Ha OCHOBHBLIX XUMWUYECKMX 3aKOHaX, AN PeLIeHUs MNPOU3BOACTBEHHbIX
3agad
YMeTb: onpeaensTb pasfuuHbie NnokasaTen XMMUYecKkoro npoLecca

BnapeTtb: HaBblkaMu aHanusa pacTBoOpoOB

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas
paboTa

MHHoBaL, dopma
dopmbl TekyLiero
3aHATUA | KOHTpoONns

CP

MNex. Mp. | (4ackbl)
(4achbl) | (4acel)

HanmeHoBaHue n cogepxaHue pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc gnsa 3A0)

Pasgen 1. Pac4étbl B oM3nyeckon Xmmmm
Tema 1. OCHOBHble MNOHATUSI U 3aKOHbI,
Haxodswmecss B  OCHOBE  XUMWYECKUX
pacyéToB. [MpMMeHeHne COOTBETCTBYIOLLNX
pacyéToB B npoueccax nonurpaguyeckon 1 8 1 ra
TEeXHoMnormu.

lMpakTnyeckoe 3aHATMe. PacTtBopbl. Bugbl
KOHLleHTpauun. NpurotoBneHve pacTBOPOB.

Tema 2. OnpepneneHue

TepMoaAnHaMmn4YecKomn BEPOSATHOCTU

npoTekaHna npowecca. PacuéTnl 2 2 ra
3HepreTmyecknx 3P@EKTOB XUMUYECKMX

peakuumn.

Tema 3. CkopocTb peakumm U MeToabl eé

perynupoBaHus. OnpepnenexHue ')
HanpaBlieHNss CMELLEHNS  pPaBHOBECHLIX

npoueccoB MpuU HapyLeHUU YCNoBUN WX 2 2 ra

npoTekaHnsa. PacyéT KOHCTaHT paBHOBECUS,
UCXOOHbIX WM PaBHOBECHbIX KOHUEHTpauun| 2
obpaTuMbIX NpPoLLECCOoB.

Tema 4. TanbBaHW4ecKne 3IfEMEHTHI.
PacyéT oanekTpogHblX MOTEHUManoB WU
Hanps>KeHUs ranbBaHNYECKUX 3NEMEHTOB.

MpakTtnyeckoe 3aHatne. OnpeaeneHune pH
pacTBOpOB. WHankaTopbl. BydepHbie
CUCTEMBI.

Tema 5. Onektponus. Pacuyét macc wu
00BLEMOB BELLECTB, BbIAENSOWMUXCA Ha
3NeKTpoAax npu 3rekTposIn3e pacniaBoB 1
pacTBOPOB 3M1EKTPOJIUTOB.

Pasgen 2. AHanus pacTBopoB

Tema 6. Pacuét cogepxaHus BellecTB B
pactBopax. Pacuyétel npu pasbaBneHun,
KOHLIEHTPUpOBaHMU " CMeLLeHnN 0]
pacTBopoB pasnuyaroLmnxcs
KOHUEeHTpaumin. Pac4étbl NPUMEHNTENBHO K
pacTBopam HE31EKTPOJIUTOB n




Tema 7. Pac4ét BOAOpPOSHOro nokasartens
ONs pacTBOpOB criabblX U CUITbHbIX
3NEKTPONNTOB. BbydepHble CUCTEMBI.
Pacyét pH pactBopoB B nNpuUCyTCTBUMK
OydepHbIx cuctem. [mgponus  conemn.
Pacyét cteneHwn rmmgpormsa u  pH
pacTBOPOB CONEN.

ra

Tema 8. MeTtoabl aHanusa pacTBOpPOB.
Mcnonb3oBaHue MOHOOBMEHHOMN
Xxpomartorpacdomm OnNs  Ka4eCTBEHHOro W
KONMUYECTBEHHONO  aHanmM3a  pacTBOPOB
conen n pasgeneHns cMecen 3remMeHToB.
MpakTnyeckoe 3aHsATME. AHanus
pacTBopoB. KonnyectBeHHOe onpeaenexne
CoAepXaHusi  BewecTB B  pacTBope.
MeToooM MOHOOBMEHHON XpomaTorpadun.

ra

Tema 9. XecTkocTb BoAbl. BpemeHHas wn
MOCTOsIHHAs XeCTKOCTb. MeToabl ycTpaHeHus
XKECTKOCTW. PacueThl, CBsi3aHHbIE c
YCTPaHEHWEM XeCTKOCTU BOAbI.

Mpaktuyeckoe  3aHaTMe.  OnpegeneHve
obLuen, BpeMEHHOM 1 MOCTOSIHHOM KECTKOCTH
BOAbl. YCTpaHEHME KECTKOCTU.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum 1 npoMexyTodHas
aTTectaums (Ok3ameH)

10

ra

17

34

30

2,5

24,5

Bcero koHTakTHas paborta n CP no
AUCUUNINHe

53,5

54,5

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-le6HbIM nrnaHom He npeayCcMoOTpeHo

5. ®OHJ OLIEHOYHbLIX CPEACTB ANA NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasaTenen, KpUTepueB M CUCTEMbI OLIEHUBAHUA pe3ynbTaToB 06yveHus

5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
lMokasaTenu oueHnBaHUA pe3ynbTaToB 06ydYeHus
KoMMneTeHumn cpencrtea

dopmMynnpyeT OCHOBHbIE XMMMUYECKME 3aKOHbI HEOPraHNYECKON XUMUW,
HeobOxoaumble Onsi NPOBEAEHUS PacyYETOB.
PaccuntbiBaeT aHepretuyeckne addekTbl U TepmoauMHammyeckyto|(Bonpochl aonsa YCTHOro

MK-2 BEPOATHOCTb NMPOTEKAHUA XMMNYECKOro npoLiecca. cobecenoBaHus

MpakTnyeckoe 3agaHne

PaccuntbiBaeT cogepXaHue BeLecTB B pacTBOpax pasnu4HbIX BUAOB
KOHUEHTpauun; onpenensieT KONMMYEeCTBEHHO  XapakTep  cpenbl
pPacTBOPOB 3MNEKTPOJINTOB.

5.1.2 Cuctema n KpuTEpUM oLeHMBaHUSA

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

LWkana oueHnBaHus

YcTHoe cobecenoBaHue

MncbmeHHas paboTa

5 (oTnnyHO)

MonHbIN, ncYepnbiBaOWNA OTBET, SABHO
OEMOHCTpUpYOLWMIA rybokoe NOHMMaHue
npegMetTa W LUMPOKYK 3pyouumio B
oLeHnBaemon obnacTtu, yMeHue
NCNonNb30oBaTb TEOPETUYECKNE 3HAHUS AN
peLLeHnst NPaKTUYEeCKMX 3agau.




OTtBeT NOMHbIN 7] npasunbHbIN,
OCHOBaHHbIA  Ha  npopaboTke  Bcex
obsa3aTenbHbIX UCTOYHUKOB MHOPMaLMK.
4 (xopoLwuo) Moaxon kK matepuany OoTBETCTBEHHbIN, HO
gonywieHsl B oTBeTax Hebonblune
MOrpeLuHoCcT, KOTOpble  YCTpaHsalTCH
TONbKO B pe3ynbTaTte cobecenoBaHus

OTBeT BOCMPOU3BOAUT B OCHOBHOM TOSBKO
NEeKUMOHHbIe mMaTepuansl, bes
CaMOCTOATENbHOM paboThbl c
pekoMeHO40BaHHON nnutepaTypon.
[eMoHCcTpypyeT noHumaHue npegmeTa B
uenom npu HEMorHbIX, cnabo
apryMeHTUpOBaHHbIX oTBETax.
MpucyTCTBYIOT HETOYHOCTM B OTBeTax,
npobenbl B 3HaHUSAX MO HEKOTOPbIM
Temam, CYyLLLeCTBEHHble OLLMGKM,
KOTopble MOryT ObITb HANAEHbI M YaCTUYHO
yCTpaHeHbI B pesynbTaTe cobeceqoBaHus

3 (yooBneTBOpUTENbHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6es
2 (HeyaoBnMETBOPUTENBLHO) [ mOMOLLM 3K3ameHaTopa. HesHnaHune
3HAYUTENBHOM YacTu NPUHUUNNANIBHO

Ba>XKHbIX 3MNeMeHTOB ONCUMNNNHBI.
MHorouncneHHble rpybble owmnoku.
HenoHnmanve 3aaHHOro BOMpoca.
HecnocobHocTb cdopmynmpoBaTb XOTH Obl
OTAenbHble KOHUENUUW AUCLUMITUHBI.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMM UHbIe MaTepuarbl, HEO6GX0ANMbIe ANSl OLleHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATENIbHOCTH
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | DopMynmnpoBKM BONPOCOB
Cemectp 2

1 ATOMHO-MOSNEKYNAPHOE YYEHNE U OCHOBHbIE 3AKOHBI XUMUW.

2 lMoHATNe 0 BHyTpeHHen aHeprum 1 aHTanbnun. 3akoH lecca.

3 CKOpPOCTb XMMUYECKOW peakunn. 3akoH AeACTBUA MacC Asi TOMOTeHHbIX U reTEPOreHHbIX CUCTeM. 3aBUCMMOCTb
CKOPOCTW peakuun oT Temneparypbl.

4 AeneHne katanusa. Bugpl katannsa. QHeprus aktmBaumun. 3HadyeHme katanusa B XMMum, posb B Gronormyeckmnx
cucTemax.

5 CwmeLeHmne xnmuyeckoro pasHoecus. MNMpuHumn Jle-lWaTenbe. Monspusauus anektpoaos. NepeHanpsikeHme.
MoTeHumnanbl pa3noXeHwusl.

6 MoHaTne o pacteBopax. Buabl pactBopoB. MexaHn3am npouecca pacTBOpeHUs. HacblleHHble pacTBOpbI.

7 Buabl BbipaXkeHNs1 KOHLEHTPALMU N X B3aUMHbIE NMePECHETHI.

8 Onccoumaums cnabbix anekTponutoB. KoHcTaHTa gnccoumauun. BnusiHme ogHOMMEHHOIO MOHA Ha
amccoumaumio crnaboro anekTponura.

9 Iunccoumauus cunbHbIX anekTponutoB. Kaxyllasca creneHb guccoumnaumm. YCrnoBHast KOHLEHTpaUUs NOHOB B

pacTBOpE - aKTUBHOCTb.

10 Ouccoumauus Boabl. BogopoaHbin nokasatens. MHaukaTopsl PH - pacTBOpOB cUMbHbLIX U cnabblx 3MeKTPOnnTOoB.

11 BydepHble pactBopbl. MexaHuam 6ydepHoro gencteus. bycepHas EMKOCTb.

12 CB$13b KOHCTaHTbI TMOPOoNM3a C KOHCTAHTOW gMccoumaLmm KUCNOT U OCHOBaHUN.

13 CreneHb rmaponusa. 3aBMCMMOCTb CTENEHM TMAPONM3a OT pa3baenexus n TemnepaTypbl. PH pactBopoB coneri.

14
QNIEKTPOAHbIE NoTeHUMarbl MeTasioB.

15 ManbBaHn4eckne anemeHTbl. Mamepenne B[C. Psaa HanpsbkeHUA MeTansos.

16 nonurpaguun.

17 Monsipusauns snektpogos. NepeHanpsxeHue. NoTeHumansl pasnoXxeHns.

18 KonuuyecTBeHHbIN aHann3 ¢ NOMOLLbIO MeToga MOHOOBMeEHHON XpoMaTorpadun

19 BpemeHHas >xecTKoCcTb Boabl. MeToabl ee ycTpaHeHus.

SﬂeKTDOLI,HbIe noTeHuunansl metannos. Mx n3mepeHue. HopmaanbuZ BO,D,OpO,D,HbIIZ aneKkTpoa. Hopmaanble

SJ'IeKTpOJ'Il/ISY BUAbl 3N1EKTPOIn3a; npOﬂ,yKTbl AneKkTponnsa. 3aKoHblI d>apa,ue$|. anIMeHeHVIe QNEeKTposin3a B




5.2.2 TunoBble TecTOBbIe 3aAaHUA

He npegycmoTpeHbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agaym, Kerchbl)

1. Kakon ob6bem pactBopa rugpokcmaa kanusa ¢ maccoson gonen KOH 24 % (p=1,218 r/mn) MOXHO NpuUrotoBuTb
n3 1,25 n pactBopa eakoro kanusi ¢ maccoson gonent KOH 48 % (p=1,510 r/mn)? Ckonbko HyHO [o6aBunTb BoAbl?

2. Paccuutatbe maccy HCI, cogepxaluytoca B 0,25 n pactBopa ConsiHoM kMcnoTbl ¢ maccoBon goren 10,52 %
(p=1,05 r/mn).

3. Paccuntatb 06wyt xecTkocTb BOAbl (Monb/n, rpagycel), ecnn B 0,25 n Boagbl cogepxatca 16,20 mr
rmapokapboHaTa kanbums, 2,92 mr rugpokapboHata marHus, 11,10 mr xnopuaa kanbumsa u 9,50 Mr xnopuaa MarHus.

4. HainTu xecTKkoCcTb BOAbl, ecnu Ha TuTpoBaHun 0,1 N obpasua BoAbl, coaepXallen rmapokapboHaT marHus,
n3pacxogosaHo 7,2¢10-3 n 0,13 HCI.

5.3 MeToanyeckue maTtepuansi, onpegensilolimMe npouenypbl oleHMBaHUA 3HaHUW, YMeHUI, BnaaeHU (HaBbIKOB
1 (UnKN) NpPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHoM atrectauMu U NopsaoK NMKBUAALMY akageMmyecKomn
3a10/MKEeHHOCTHN

MpoBeaeHe MPOMEXYTOYHON aTTeCTauun pernaMmeHTUPOBaHO foKalibHbIM HOpMaTuBHbIM aktom CII6IYMNT[
«lMonoxeHune o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NMPOMEXYTOYHON aTTecTaLmm obydaroLwmxcsa»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHas + lMNucbmeHHas

KOMI'IbiOTepHoe TeCcTupoBaHune NHas

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauuu no gucunninunHe

|_|pl/l nposegeHnn 3K3amMeHa BpemMd, oTBOAMMOE Ha NoAroToBKY K OTBETY, COCTaBNAEeT He 6onee 40 MuH. Ons
MOArOTOBKM BO3MOXHO MCMONb30BaHWE KOHCMEKTOB nekuuii. CoobLueHne pe3ynbTaTtoB 06yqalou4emyc;| npon3BoanTcsa
HenocpeacTBEeHHO nocre yCTHOro oTeeTa.

6. YYHEBHO-METOOAMYECKOE N UH®OPMALMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YyebHas nutepatypa

ABTOp | 3arnasue | MN3paTenbcTBO [loa n3gaHusa | Ccbinka
6.1.1 OcHoBHas y4yebOHas nuTepaTtypa
CasuHknHa E. B. (n|O6wass u HeopraHudeckas https://ibooks.ru/read
ap.) Xumus (JTaBopaTopus ing.php?
3HaHWN) (OneKkTpoHHbIN Mocksa: NaGopatopus short=1&productid=3
pecypc) : B2 1. T. 1 : 3aKoHbl ) M 2018 73265
3HaHWUN
M KoHuenuun. —  3n.
nsgaHne — (YuebHuk ans
BbICLLEN LUKOSbI)
Mudtaxosa, H. L.,|O6waa wn HeopraHnyeckas KasaHb: KazaHckun https://www.iprbooks
MeTtposa, T. M. xumusi. Teopusa n npakTuka HaLMOHanNbHbIN hop.ru/109527.html
nccnengoBaTenbCKUN 2019
TEXHOSOMNYECKNI
yHUBEpPCUTET
6.1.2 lononHuTenbHas y4yebHas nutepartypa
CKopuK, H. A.,|Heoprannyeckas xumusa:l  Tomck: N3paTenbckuin https://www.iprbooks
Bopwno, Jl. M.,|nabopaTopHble, [om Tomckoro 2018 hop.ru/109048.html
KopoT4yeHko, H. M. ceMuHapckue " rocygapcTBeHHOro
npakTu4eckune 3aHaTus. T.2 yHMBEpPCUTETA
Mudtaxosa, H. L.,|O6waa wn HeopraHnyeckas KasaHb: KasaHckuit http://www.iprbooksh
MeTpoga, T. M.,|xummns. Teopus n npakTmka HaLMOHanNbHbIN 0p.ru/94999.html
KysHeuoBa, A. M. uccnegoBaTeNbCKUN 2018
TEXHOOMNYECKNI
YHUBEPCUTET
CKopuK, H. A.,|Heoprannyeckas xumusa:l  Tomck: N3paTenbckuin https://www.iprbooks
Bopuno, JL I.,|nabopaTtopHble, Hom Tomckoro 2018 hop.ru/109047.html
KopoT4yeHko, H. M. CEMUHapCKme " rocynapcTBEHHOro
npakTnyeckue 3aHatus. T.1 yHMBEpPCUTETA
XomueHko, [I.  TIl.,|HeopraHnyeckas xumus . https://www.iprbooks
LinTosuy, U. K. CankT-TNeTepbypr: Keanpo 2021 hop.ru/103109.htm




lNycesa, A. ®.,|HeopraHnyeckas XUMUS: https://www.iprbooks
BanguHa, J1. U.,|xnmns s-, p- n 3d-anemeHToB EkaTtepuHbypr: hop.ru/106464.html
KoyeToBa, H. A., MN3paTenbcTBO 2018

AtmaHckmx, W. H., Ypanbckoro yHuBepcuTeTa

'yceson, A. .

6.2 MNepe4yeHb NpocdeccnoHanbHbIX 6a3 AaHHbIX U MH(POPMALMOHHO-CNPABOYHbIX CUCTEM

PedepaTtnBHas 1 cnpaBovHas 6a3a gaHHbIX peueH3upyemMon nutepatypbl Scopus [OnekTpoHHbIn pecypc]. URL:
https://www.scopus.com

Moptan Aana odwuumanbHoro onybnukoBaHua cTaHgapToB ®egepanbHOro areHTCTBa MO TEXHUYECKOMY
perynupoBaHuio n meTponorumn [OnekTpoHHbin pecypcl. URL: http://standard.gost.ru/wps/portal/

OnekTpoHHO-6MbnmoTeyHas cucrema IPRbooks [AnektpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/

6.3 Mepe4yeHb NIULEH3NOHHOIO U CBO6GOAHO pacnpoCcTpPaHAeMOoro NporpaMmMHoOro oéecneyeHus
Microsoft Windows
Microsoft Office Standart Russian Open No Level Academic

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HEO6X0AMMOW ANA OocyLlecTBNEeHNA obpa3oBaTeNnbLHOro
npouecca no gucumnnuHe

AyaunTopwus OcHalleHne

MynbTuMeauiiHoe obopyagoBaHue, crneumannanpoBaHHas mebenb, JocKa
JlekumoHHas Y A PyA H P A
ayauTopus

CneuvanuanposaHHasa meGenb, AocKa
YyeGHas ayautopus
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