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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 OUCLUMNNHDbI

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 XMMWUYECKMX 3aKOHaX, AN PeLIeHUs MNPOU3BOACTBEHHbIX
3agad

YmeTsb: onpenenAaTb pa3nnyHble NnokasaTtenn XMMmn4ecKkoro npouecca

BnapeTtb: HaBblikaMy aHanunsa pacTBOpOB




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNNUHE

KoHTakTHas
paboTa

MHHoBAaL, dopma
dopmbl TekyLiero
3aHATMA | KOHTpoONns

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

HanmeHoBaHue n cogepxaHue pasaernos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc gnsa 3A0)

Pasgen 1. Pacuyétbl B (hnsmyeckomn xmmmuu

Tema 1. OCHOBHble MNOHATUSI U 3aKOHbI,
HaxogslWmMeca B  OCHOBE  XUMUYECKUX
pacyéToB. [MpMMeHeHne COOTBETCTBYIOLLNX
pacyéToB B npoueccax nonurpaguyeckon 1 8 1 ra
TEeXHOoMnormu.

lMpakTnyeckoe 3aHATMe. PacTtBopbl. Bugbl
KOHLEHTpaunn. NpurotoBnieHne pacTtBOpPoOB.

Tema 2. OnpepneneHue

TepMoaMHaMN4ECKON BEPOATHOCTM

npoTekaHna npowecca. PacuéTnl 2 2 ra
3HepreTudecknx 3PPEKTOB  XNUMUYECKUX

peakuumn.

Tema 3. CkopocTb peakumm U MeTodbl eé

perynupoBaHus. OnpepneneHue 0
HanpaBlieHNs CMELLEHNs pPaBHOBECHLIX

npoueccoB MNpuU HapyLeHUU YCNOBUN WX 2 2 ra

npoTekaHnsa. PacyéT KOHCTaHT paBHOBECUS,
NCXOOHbBIX M PaBHOBECHbBIX KOHLUEHTpauui
obpaTuMbIX NPOLLECCOB.

Tema 4. TanbBaHW4ecKne 3IfEMEHTHI.
PacyéT oanekTpogHblX MOTEHUManoB WU
HanNpPsXKeHUs ranbBaHNYECKUX ANIEMEHTOB.
MpakTtnyeckoe 3aHaTne. OnpeaeneHune pH
pacTBOpOB. WHankaTopbl. BydepHbie
CUCTEMBI.

Tema 5. 3nektponus. Pacuyét macc u
06bEMOB BeLUECTB, BbiAENSOWMXCS Ha| 2
3NeKTpoAax npu 3rekTposn3e pacniaBoB 1
pacTBOPOB 3M1EKTPOJIUTOB.

Paspgen 2. AHanus pacTBopoB

Tema 6. Pacuét cogepxaHus BellecTB B
pactBopax. PacuyéTtbl npu pasbaBneHun,
KOHLLEHTPUpOBaHMU " CMeLLeHnK
pacTBOpoB pasnuyaroLmxca 2 3 ra
KOHUEHTpaumi. Pac4éTbl NPUMEHNTENBHO K
pacTBopam HEe3MNeKTPonNuTOB n
3NEKTPONnNTOB.

Tema 7. Pac4ét BOAOpPOOHOro nokasartens
ans  pactBopoB cnabblx M CUMbHbIX
3NEKTPONNTOB. BbydepHble CUCTEMBI.
Pacyét pH pactBopoB B npuUCyTCTBUMK 2 4 ra 0]
OydepHbIx cuctem. [wmngponus conemn.
Pacyét cteneHn rmmgpormsa u  pH
pacTBOPOB COMEN.

Tema 8. MeTtoabl aHanusa pacTBOpPOB.
Wcnonb3oBaHue NOHOOBMEHHOM
XxpoMaTtorpadpmm Anst  KavyeCTBEHHOrO U
KONMMYEeCTBEHHOTO  aHanuM3a  pacTBOPOB
conen n pasgeneHns cMecemn 3remMeHToB. 2 8 4 ra
MpakTnyeckoe 3aHsATME. AHanus
pacTBopoB. KonnyectBeHHOe onpeaeneHune
coepxaHusi  BellecTB B pacTBope.
MeTogom MoHOOBMeEHHOM XxpomaTorpaduu.




Tema 9. XecTtkocTb BOAbl. BpemeHHas wu
NOCTOSIHHAA XeCTKOCTb. MeToabl ycTpaHeHus

YKECTKOCTH. PacueTsl,

CBA3aHHble Cc

YCTpaHeHMEM XEeCTKOCTU BOAbI. 2 10 6 ra
MpakTnyeckoe  3aHATMe.  OnpegenexHve
o0Len, BpeMEHHOW 1 MOCTOSIHHOW >XECTKOCTU
BOAbl. YCTPaAHEHNE XXECTKOCTMU.
WUtoro B cemecTpe (Ha kypce ansa 3A0) 17 34 30
KoHcynbTaumm n npomexyTodHas
2,5 245
aTTectaums (Ok3ameH)
Bcero koHTakTHas paborta n CP no 535 54 5

AUCLMMNMHE

KprOBOG npoekTnpoBaHune y‘-le6HbIM nrnaHom He npeayCcMOTpeHOo

4 KYPCOBOE NPOEKTUPOBAHUE

5. ®OH[} OLLEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasarteneun, KpUTEPMEB U CUCTEMbI OLLEHUBAHUA pe3yfibTaTOB 00y4YeHus
5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oueHoO4YHOro
MokasaTenu oueHnBaHUA pe3ynbTaToB 0bydYeHus
KoMneTeHummn cpeactea

dopmMynnpyeT OCHOBHbIE XMMUYECKNE 3aKOHbI HEOPraHNUYECKOM XUMUK,
Heobxoaumble ANs NPOBEAEHUs] pacyETOB.
PaccunTtbiBaeT aHepretuyeckne addekTbl U TepmoauMHamuyeckyto|Bonpockl ons YCTHOTO

MK-2 BEPOATHOCTb NPOTEKAHNS XMMUYECKOro npoLiecca. cobecenoBaHus

MpakTnyeckoe 3agaHue

PaccuntbiBaeT cogepxaHue BeLLeCcTB B pacTBOpax pasfuyHbIX BUOOB
KOHLEHTpauui; onpeaensieT  KONMMYECTBEHHO  xapakTep  cpeabl
pPacTBOPOB 9NEKTPONNTOB.

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

LWkana oueHnBaHus

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

YcTHoe cobecenoBaHue

MncbmeHHas paboTa

5 (oTnun4HO)

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

4 (xopoLwuo)

OTtBeT NOMHbIN 7] npasunbHbINA,
OCHOBaHHbIA  Ha  npopaboTke  Bcex
obsa3aTenbHbIX UCTOYHUKOB MHOPMaLMK.
Moaxon kK matepuany OoTBETCTBEHHbIN, HO
jonyuwieHsl B oTBeTax Hebonblune
MOrpeLuHoCcT, KOTOpble  YCTpaHsalTCH
TONbKO B pe3ynbTaTte cobecenoBaHus

3 (yooBneTBoOpUTENbLHO)

OTBeT BOCMPOU3BOAUT B OCHOBHOM TOSBKO
NEeKUMOHHbIe mMaTepuansl, bes
CaMOCTOATENbHOM paboThbl c
pekoMeHO40BaHHON nnutepaTypon.
[eMoHCcTpypyeT noHumaHue npegmMeTa B
uenom npuv HEMorHbIX, cnabo
aprymMeHTUpOBaHHbIX oTBETax.
MpucyTCTBYIOT HETOYHOCTM B OTBeTax,
npobenbl B 3HAaHUSAX MO HEKOTOPbIM
Temam, CYyLLIEeCTBEHHble OLLMOKM,
KOTopble MOryT ObITb HANAEHbI M YaCTUYHO
yCTpaHeHbI B pesyrnbTaTe cobeceqoBaHus

2 (HeyOoBMETBOPUTESNBLHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6es
NnomMoLu 3K3ameHaTopa. HesHaHne
3HAYUTENBHOM YacTu NPUHUUNNANIBHO




BaXHbIX 3MNeMeHTOB OVCLUMITUHBI.
MHorouncneHHble rpybble owmnbKu.
HenoHvmaHue 3afaHHOro Bonpoca.
HecnocobHocTb ccopmynunpoBaTb XOTH Obl
OTAEerNbHblE KOHLENMUUA ONCLMNMWHBI.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMK UHbIe MaTepuarbl, HEO6GX0ANMbIEe ANSl OLIeHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATEeNbHOCTH
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB
Cemectp 2

1 ATOMHO-MONEKYNAPHOE YYEHNE N OCHOBHbIE 3aKOHbI XUMUW.

2 MoHATMe 0 BHyTpeHHen aHeprum 1 aHTanbnuu. 3akoH lrecca.

3 CKOpOCTb XMMNYECKON peakumn. 3akoH AeNCTBUSA Macc AN roMOreHHbIX U FeTePOreHHbIX cucTem. 3aBMCMMOCTb
CKOPOCTU peakuumn oT Temneparypbi.

4 AsneHwve katanusa. Bugbl katanmsa. QHeprusi aktueaumn. 3HayeHne Katanmsa B XMMUK, posib B BMONorm4eckmx
cucTemax.

5 CwmeLeHmne xummyeckoro pasHoBecusi. MNMpuHumn Jle-lWaTenbe. Monapusauus anektpoaos. [NepeHanpsikeHue.
MoTeHumanbl pasnoxeHus.

6 MoHaTne o pacteBopax. Buakl pactBopoB. MexaHn3am npolecca pacTBOpeHUsl. HachllWweHHble pacTBOpbI.

7 Buabl BbipaXeHns KOHLEHTpaLUM U UX B3aUMHbIE NEPECYETHI.

8 Ouccoumaumsa cnabeix anekTponutos. KoHcTaHTa guccoumaummn. BnvsaHne ogHOMMEHHOIO MoHa Ha
auccoumaumio crnaboro anekTponura.

9 [uccoumanums cunbHbIX aNekTponuToB. Kaxyliasacsa cteneHb guccounaumn. YCnoBHas KOHLEHTpaLmMs NOHOB B
pacTBOpe - aKkTUBHOCTb.

10 Iuccoumaums Bogbl. BogopoaHein nokasartens. MHgmkaTtopel PH - pacTBOpOB CUNbHLIX U crnabblix
9MNEKTPOSINTOB.

11 BydepHble pacTBopbl. MexaHuam 6ydepHoro aencreusi. bydepHasi EMKOCTb.

12 CBsI13b KOHCTaHTbI TMAPONN3a C KOHCTAHTOW Anccounaumm KUCIOT U OCHOBaHWUNA.

13 CTteneHb rmgponunsa. 3aBUCUMOCTb CTENEHN rmaponmnsa ot pasbasneHus n TemnepaTtypbl. PH pactBopoB conen.

14 OnekTpoaHble noTeHumanel metannos. Nx namepeHune. HopmanbHbI BOAOPOAHbLIN anekTpod. HopmanbHble
3NEeKTPoAHblE NOTEHLMANbI METANIIOB.

15 anbBaHu4eckue anemeHTbl. MamepeHue BC. Paa HanpseHUn MeTannos.

16 OnekTponua, Buabl anekTponusa; Npoayktel anektponusa. 3akoHbl Papages. NpumMeHeHne anekTponusa B
nonvrpadguu.

17 Monapusaumsa anekTponos. [NepeHanpsxeHue. lNMoTeHunansl pasnoXxeHus.

18 KonnyecTBeHHbIM aHann3 ¢ NOMOLLLI0 MeToAa MOHOOBMEHHOW XxpoMaTorpadun

19 BpemeHHast »xecTkoCcTb Bogbl. MeToabl ee ycTpaHeHus.

5.2.2 TunoBble TeCcTOBble 3aAaHUA

He npeaycmMoTpeHbl

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agaym, Kenchbl)

1. Kakon o6bem pacTtBopa ruapokcmaa kanusa ¢ maccosow gonent KOH 24 % (p=1,218 r/mMn) MOXHO NpuUrotoBuTb

n3 1,25 n pactBopa eakoro kanusi ¢ maccoor gonert KOH 48 % (p=1,510 r/mn)? Ckonbko Hy>HO [o6aBuTb Boabl?

2. Paccuutatb maccy HCI, copepxaluytoca B 0,25 n pactBopa consHon KucnoTbl ¢ maccoson gonen 10,52 %

(p=1,05 r/mn).

3. Paccuntatb 06LLyl0 XecTKOCTb BoAbl (Monb/mn, rpagycel), ecnn B 0,25 n Boabl cogepxartca 16,20 mr

rmapokapboHaTa kanbums, 2,92 Mr rugpokapboHaTa marHums, 11,10 Mr xnopuaa kanbums n 9,50 Mr xnopvaa marHus.

4. Harnitu xecTkocTb Boabl, ecnu Ha TuTpoBaHumn 0,1 n obpasua Boabl, coaepxallen rugpokapboHaT marHus,

napacxogosaHo 7,2¢10-3 n 0,13 HCI.



5.3 MeToanyeckue matepuarnsbl, onpegensilolyme npoueaypbl oLleHUBaHUA 3HaHWW, YMeHUIW, BNaAeHU (HaBbIKOB
1 (MnKN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHoM aTrectauMu U NopsaAoK NMKBUAALMY akaaeMmyeckomn
3a10/MKEeHHOCTHN

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

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHagda X MucbmeHHas KomnbloTepHoe TecTupoBaHue NHas

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

|-|pVI npoBeeHnn 3K3aMeHa BpemMsd, OTBOAMMOE Ha NoAroToBKY K OTBETY, COCTaBIIAET He 6onee 40 MuH. Onsa
NOArOoTOBKM BO3MOXHO WMCMONb30BaHWE KOHCMEKToB nekuuni. CooblieHune pe3ynbTaTtoB o6yqarou.lemyc;| npounssoanTca
HenocpeaCcTBEeHHO nocre yCTHOro oTeeTa.

6. YHEBHO-METOOAU4YECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNMIIUHDbI
6.1 YyebHas nutepaTtypa

ABTOp 3arnasue | N3gaTtenscTBo o4 n3pgaHua | Ccbinka
6.1.1 OcHoBHas yye6Hasa nuTepaTtypa
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
YHUBEPCUTET
CasuHknHa E. B. (n|Obwass u HeopraHudeckas https://ibooks.ru/read
ap.) XUMUS (OneKkTpoHHbIN ing.php?
pecypc) : B2 T. T. 1: 3akoHbl| Mocksa: llabopaTtopus 2018 short=1&productid=3
M KOHuenuuun. —  On. 3HaHUN 73265
nsgavne — (Y4yebHuk ans
BbICLUEW LUKOJbI)
6.1.2 lononHuTenbHasa y4yebHasa nutepaTtypa
CKopuK, H. A.,|Heoprannyeckas xumuga:l  Tomck: N3pgaTenbckun https://www.iprbooks
Bopwno, . M.,|nabopatopHsble, [om Tomckoro 2018 hop.ru/109047.html
KopoTtyeHko, H. M. ceMuHapckue " rocynapcTBEHHOro
npakTnyeckue 3aHatus. T.1 yHMBEpPCUTETA
lNycesa, A. ®.,|HeopraHnyeckas XUMUS: https://www.iprbooks
Banguna, J1. U.,|xnumns s-, p- n 3d-anemeHToB EkaTtepuHbypr: hop.ru/106464.html
KoyeToBa, H. A., MN3paTenbcTBO 2018
AtmaHckmx, W. H., Ypanbckoro yHuBepcuTeTa
'yceson, A. .
CKOpuK, H. A.,|Heoprannyeckas xumuga:l  Tomck: N3pgaTenbckun https://www.iprbooks
Bopuro, J1. M.,|nabopaTopHble, [om Tomckoro 2018 hop.ru/109048.html
KopoTtyeHko, H. M. ceMuHapckue " rocyaapCTBEHHOro
npakTnyeckue 3aHatus. T.2 yH/MBepcuTeTa
XomueHko, [I. TIl.,|HeopraHnyeckas xumus . https://www.iprbooks
Liutosmy, U. K. Cant-letepbypr: Ksaapo 2021 hop.ru/103109.htm
Mudtaxosa, H. L.,|O6waa wn HeopraHnyeckas KaszaHb: KasaHckuit http://www.iprbooksh
MeTpoga, T. M.,|xummns. Teopus n npakTmka HaLMOHanNbHbIN 0p.ru/94999.html
KysHeuoBa, A. M. uccnegoBaTeNbCKUN 2018
TEXHOOMMYECKNI
YHUBEPCUTET

6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbLIX 1 MH(OPMALMOHHO-CNPABOYHbLIX CUCTEM

PedepaTtnBHas 1 cnpaBovHas 6a3a gaHHbIX peueH3npyemMon nutepatypbl Scopus [OnekTpoHHbIn pecypc]. URL:
https://www.scopus.com

Moptan Aana odwuumanbHoro onybnukoBaHua cTaHgapToB ®egepanbHOro areHTCTBa MO TEXHUYECKOMY
perynuposaHunto n metpornorumn [AnekTpoHHbIn pecypc]. URL: http://standard.gost.ru/wps/portal/

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




6.3 NMepe4yeHb NIMLEH3NOHHOIO U CBOGOAHO pacnpoCTPaHAEMOro NpPorpaMmMHOro oéecneyeHus
Microsoft Windows
Microsoft Office Standart Russian Open No Level Academic

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOW ANA OCcyLIeCTBIIEHUA obpa3oBaTeNibHOro
npouecca no gucumnnmHe

AyanTtopus OcHalueHne

MynbTumeaunHoe obopyaoBaHue, cneuuanmampoBaHHas Mmebenb, Jocka
JlekumoHHas Y A PyA H P A
ayaunTopus

CneumnanuampoBaHHasa Mebernb, focka
YuebHasn ayautopus
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