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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucuunnuuHbl: ChopmMupoBatb KOMMNETEHUMM oby4arolierocs B o6nactM XMMUU pacTBOpUTENEN,
No3BONSAOLLME peann3oBaTb 3HaHWS CBOMCTB pacTBOpUTENEN B peLleHny npodeccnoHanbHbiX 3agad

1.2 3agaun gucuunmuHbI:

PackpbiTb B3aMMOCBSA3b CTPYKTYpbl pacTBOpUTENEn C pacTBOPSAOLWEN CNOCOBHOCTBIO M NpuHUMNbLI nogbopa
pacTBopuTenen Ansi TEXHONOrMYECKUX npoueccoB. Mo3HakoMUTb 0OBy4valoWerocs C XapakTepUCTUKaMU TOKCUYHOCTMU
opraHnyeckux pactesoputenen, cnocobamm nonydeHms n o6nactTaMm nx NpuMeHeHus

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroToBKe O6y4aloLerocs:

MpeaBaputensbHas NnoaroToBka npegnonaraeT co3aaHne 0CHOBbI A (POPMUMPOBaHNA KOMMNETEHLWNIA, yKasaHHbIX
B M. 2, NPY U3yYeHUN OUCLUNIIVH;

KonnongHas xumusa
OpraHunyeckas xmmus
AHanuTnyeckas XMMna n musnko-XxMMmmnyeckne MeToabl aHanmsa

2 KOMMNETEHUMN OBYYAIOLWEIoCsA, ®OPMUPYEMBDIE B PE3YJIbTATE OCBOEHUA OUCLIUMNITUHBI

OlMK-5: Cnoco6eH ocylecTBNATb IKCNepuMeHTanbHble UCCefoBaHUsA U UCNbITAaHUA NO 3afaHHOW MeToAMKe,
NpoBOAUTbL HAbNMIOAEHUSA U U3MEePEeHUs C y4eTOM TpebGoBaHUI TeXHMKN 6e3onacHOCTU, obpabaTbiBaTb U
WHTepnpeTMpPOBaTb 3KCNepUMeHTarnbHble AaHHbIe
3HaTb: 3HaTb OCHOBHbIE XapaKTEPUCTUKM OPraHNYeCKUX pacTBOpPUTENEN pasHbIX KnaccoB, nabopaTopHyto annapaTtypy u

METOLMKM UCTbITAHUI U KOHTPOIS KaYecTBa pacTBopuTenen

YmeTb: [poBOANTL SKCMEPUMEHT MO PaCTBOPEHMIO BELLECTB B OPraHMYecKUX U HEOPraHU4eCcKUX pacTBOPUTENSX B
nabopaTopHbIX YCNOBUSIX; BblIOMpaTb COBPEMEHHLIE METOAbLI UCNbITAHWUI N OLLEHKN X CBONCTB.

BnapeTtb: HaBblkamu npoBedeHMst (OUMKO-XUMUYECKMX UCCReaoBaHWA Ons  onpeneneHns  uUsnmKo-XMMUYeCKMX
UCMbITaHWN CBOWCTB pacTBOPUTENEN, MCNOJIb30BaHWS METOA0B 06paboTku U aHanu3a gaHHbIX.




3 PE3YJIbTATbI OBYYEHUA MO AUCLUMITNHE

HavmeHoBaHue v cogepxaHve pasgenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc gns 3A0)

KoHTakTHas

paboTta

Jlek.
(4achbl)

J1ab.
(4achbl)

CP
(4achbl)

MHHoBaLU.

dopmbl
3aHATUN

dopma
TeKyLLero
KOHTpoOns

Pasgen 1. ®U3NKO-XMMUYECKME OCHOBbI
noBeAeHNs pacTBOpUTENEN

Tema 1. Bsepenue. KonunyecTtBeHHasi
OLEeHKa pacTBOPMMOCTH,
TepmoanHaMmmudeckune ycrnosus
cTabunmsaunm pacTBOPEHHbLIX BELLECTB.

Tema 2. OUNKO-XMMUYECKME OCHOBbI
noseaeHus pacTBopuUTENEN.
B3anmopgenctene mexay pacTBoputenem u
pacTBOPEHHbIM BEeLLeCcTBOM,
MEXMONEKYNSAPHbIE CUTbl B3aUMOLENCTBUS:
OpWEHTALMOHHbIE, WHOYKLMOHHbIE,
ONCNEePCUOHHbIE, BOJOPOAHOE,
rmgpocobHoe B3anmoaencTaums.
JlabopaTtopHas pabota. OnpegeneHuve
BeLleCcTBa NO ero pacTBOPMMOCTH

Pasgen 2. Knaccudmkaumsa pactsoputenen

Tema 3. OcHoBHbIE cnocobbl
Knaccudmkaumm pacTBopuTenen (no
XMMUYECKMM Krnaccam, cocTaBy, (U3uMKo-
XUMUYECKIM CBOWCTBaM, KMCIMOTHO-
OCHOBHbIM CBOWCTBaM, OOHOPHOM
CnocobHOCTK).

JlabopaTopHas paboTa. OaHo- "
MHOIOKOMMOHEHTHbIE PACTBOPUTENMN.

Tema 4. O3kcnepumeHTanbHble MeETOAbI
onpegenexHuns OCHOBHbIX dun3snko-
XUMUYECKNX CBOUCTB pacTBOpUTENEen
JlabopaTtopHble paboTtel. OnpegeneHuve
TemnepaTypbl  kuneHus.  OnpegeneHuve
OTHOCUTENbHOMN NIOTHOCTW. Ounctka
pacTBOpuUTENEN. KoHTponb KadecTBa
pacTBopuUTEeNnen.

Tema 5. TOKCMYHOCTb W 3KOMnornyeckas
OnacHOCTb pacTBOpuUTENeNn.

JlabopaTopHas pabora. OcHoBHble
XUMUYECKME CBONCTBA pacTBOpUTENEN.

Pasgen 3. [lonyyeHwe, cBoUCTBa WU
NPMMEHEHNE PaCTBOPUTENEN OCHOBHbIX
KnaccoB

Tema 6. YrneBogopogHble pacTBOPUTENW.
OOwas xapakrepucTuka yrneBoAopOaHbIX
pacTBopuTenen, nony4eHwue.
Xapakrepuctuka NPOMBILLNIEHHO
BbIMycKaeMbIX yrneBoAopPOaHbIX
pacTBopuTENENn. Tokcn4HoCTb n
3KONormyeckasi onacHoOCTb.

JlabopaTopHbie paboTbl. CwuHres
pacTBopuTEns. Xumunyeckas yncTka
ofexabl C MOMOLLIbIO PacTBOpUTENEN.

Tema 7. ["anoreHyrneBooopOaHbIE
pacTBOPUTENMN. Xnopyrneeoaopoasbi.
dTOPXNOPYrNEBOAOPOAbLI.

ra

8,75

ra




Tema 8. Kucnopopacopepxatiue
pacTtBopuTtenu. CnupTtbl 1 deHonbl. KEToHBbI.
KapboHoBbIe KMCNOTbI U WX MPOM3BOAHLIE.
Odmpkl.

JlabopatopHas  pabota.  OnpeaeneHue
pacTBOPMMOCTM MONSAPHOIO BellecTBa B
pasnuyHbIX PacTBOPUTENSIX.

Tema 9. PacTtBopuTenu B OpraHU4ecKkon
XUMUU N XUMUYECKOW TEXHONOMMM

JlabGopatopHble paboTbl. PacTtBopmoCTb
CUHTETUYECKMX KapboLenHbIX MonMMepos.

PactBopumocTb Lensonosbl " ee

NpoOn3BOOHbIX.

20

ra

Utoro B cemecTtpe (Ha kypce ans 3A0) 17 17

KoHcynbTaumm n npoMexxyTovHas
attectauusa (3aver)

73,75

0,25

Bcero koHTakTHasa paborta n CP no

aucuunrivHe 34,25

73,75

KypcoBoe npoekTupoBaHue y4eGHbIM NiaHOM He NpefycMOTpeHo

4 KYPCOBOE NPOEKTUPOBAHUE

5. ®OHl OLIEHOYHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHune nokasarteneun, KpUTEPMEB U CUCTEMbI OLLEHUBaHUS pe3ysibTaToB 00y4yeHus
5.1.1 NokasaTenu oueHNBaHUA

Kopn HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHUBaHWsA pe3ynbTaToB 06y4eHus
KoMneTeHuumn cpeacTea
MepeuncngaeT knaccbl pacTBOpUTENEN N NX OCHOBHbIE XapaKTEPUCTUKM,
Ha3biBaeT METOAMKN UX OLEHKN U HEODXOOUMYIO annapaTtypy. Bonpocbl ansa YCTHOTO
onK-5 MongbvpaeT pacTBoputens Ans 3ajjaHHOTO BelecTsa B nabopatopHbix |cobecenoBaHms

YCNOBUSIX, BbIOUPAET MeToAbl UCNbITAHWIA PaCTBOPUTENS. MpakTnko-opueHTUPOBaHHLIE
MpoBOANT 3KCMEPUMEHT MO ONPeAENieHNo CBONCTB pacTBopuUTENnen, nx|3agaHms
OYNCTKE W PACTBOPEHWIO 3a[aHHbIX BELLECTB.

5.1.2 Cuctema n KpuTEPUN OLLEHUBaHUSA

LLikana oueHmnBaHus

KpuTepun oLeHMBaHUA CPOPMMPOBAHHOCTU KOMNETEHLIMIA

YcTHOe cobecenoBaHune

MucbMeHHas paboTa

3auTteHo

Ob6yuvatowuics nokasbiBaeT
BCECTOpOHHee u  rnybokoe  3HaHue
OCHOBHBbIX 3aKOHOMEpHOCTEN

B3aMMOCBS3W CTPYKTYpPbl pacTBOpUTENS U
pacTBopsioLlen  CnocobHoCcTU,  MOXeT
0OBACHUTL OCHOBHbIe du3snko-
XUMUYeckme NpUHUMNBI nogbopa
pacTBopuTenem u uUX 3HadeHue AOns
nocnegytowien npogeccnoHansHom
OEesATenbHOCTY; 3HaeT Knaccel
pacTBopuTenemn, MeTodbl UX NONyYeHus n
0COBEHHOCTV MPUMEHEHNS, TOKCUYHOCTb.
Xopollee 3HaHve U BrnageHne metogamu
W CpeacTBaMu peLUeHUss MpaKTUYeCcKnx
3agav

He 3auteHo

Ob6yyaloLluincs He MMeeT [0CTaTOYHOro
YPOBHS 3HAHUA AUCUMMIUHLI, HE MOXET
cOpMynMpoBaTb OCHOBHbIE Knaccel
pacTBopuTenei; onyckaeT Npu oTBeTe Ha
3a4yeTe CyLLIECTBEHHble OLWMGKM U He
MOXET  YCTpaHWTb WX Jdaxe nop
PYKOBOACTBOM npenoaasarensi.
HeymeHue peluaTb npakTuyeckue sagaqv




5.2 TunoBble KOHTPOJbHbIE 3aAaHUSA UM UHble MaTepuarbl, He06xoAMMble ANA OL,eHKU 3HAHUWA, YMEeHUN,
HaBbIKOB U (UNX) onbiTa AeATEeNIbHOCTH
5.2.1 NepeveHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopMynmnpoBKM BONPOCOB

Cemectp 8

MpoLecc pacTBopeHusi, conbBaTaLms, ycrioBusi o6pasoBaHus pacTBopa

CrpykTtypa pactsopa. ConbBaTtHas (rugpaTtHasi) obonouka

Buabl B3aumogencrtaumsi mMexay pacTtBoputernieM n pactBOpeHHbIM BeLeCTBOM.

OpVIeHTaLI,VIOHHbIe B3anMOAENCTBNA pacTBopuUTENd C paCTBOPEHHbIM BELLLECTBOM.

MHﬂyKLlVIOHHbIe B3aUMOAENCTBUA pacTBopuUTENd C pacTBOpPEHHLIM BELLECTBOM.

,D,VICI'IepCVIOHHbIe B3aMMOLENCTBUS pacTBopuTend ¢ paCTBOPEHHbIM BELLECTBOM.

BogopoaHble cBA3M B cnuctemMe "pacTBOpEHHOE BELLECTBO - pacTBOpUTENDL"

ﬂ,OHOpHO-aKLI,eI'ITOprIe B3anMOLENCTBUS pacTBopuUTENnA C pacTBOPEeHHbIM BELLLECTBOM.

Ol |N|o|O|R_|WIN]|EF

Cnoco0bbl knaccudmkaumm pactesoputenen

Knaccudukaumsa pactsopuTtenen no usmnko-xmMnM4eCckumM CBONCTBaM (TemnepaTtype KMNeHusl, BA3KOCTH,

10 3MNEeKTPONPOBOLAHOCTH)

11 Knaccudukauus pacteoputenei Mo Temneparype KuneHus. OcobeHHOCTM onpepeneHns TemnepaTtypbl
KMNeHus ans CMecu pacTBopuTenen.

12 Knaccudukaumsa pactsopuTenen no Baskoctu. MNMpnubopbl 1 cnocobbl namepeHmns BA3KOCTH

13 Knaccudukaums pactsopuTenen no 4ncny KommnoHeHToB. CMelleHne pactsopuTtenen. MUKCOTPOMHbIN psg

14 Knaccudukaums pactBopuTesnien no XMMM4eCcknum Krnaccam.

15 |Tokcukonoruyeckne xapakTepucTukn pactsoputenem

16 MoxxapoonacHoCTb pacTBopuTenen, knaccudukaums no BOCNIameHIeMoCTH

17  |3konoruyeckas onacHOCTb, CBA3aHHas C UCMONb30BaHNEM pacTBoOpUTENEN

18 YrneBogopoaHble pactBoputenu. MNpombilineHHble CNocobbl NONyYeHus.

19 |YrmeBogopoaHble pacTBopuTENW, CBOMCTBA, MPUMEHEHUE.

20 |XnopyrnesogopoaHble pacTeopuTeniu. NpomMbllwneHHbIe cnocobbl NonyyYyeHns

21 XnopyrneBogopoaHble pacTBOPUTENM, CBONCTBA, NPUMEHEHME.

22 HexenaTtenbHble peakummn XnopyrneBoaopoaHbIX pacTBopuTenen (rmgponus, okucneHme)

23  |®TOpyrneBoaopoAHble pacTBopuTenu. MNMonyyeHne, CBONCTBA, MPUMEHEHNE.

24 Kucnopogconepxalume pactBopuTenu - cnmptbl U doeHorbl. MNpoMbILLneHHbIE CNOCOObI NOMYYEHMS.

25 CnuvpTbl 1 beHonbl B Ka4ecTBe pacTBopuTenein, ceorcTaa. lNpumeHeHue

26 Kucnopogcogepxalume pactBopuTeny - anbgerngpbl, KeToHbl. [pombiLneHHble cnocobbl NonyYeHus.

27 Anbaerngbl n KETOHbI B KA4eCTBE pacTBOpUTENEN, CBOMCTBA, NPUMEHEHNE

o8 Kucnopogconepxalume pactBopuTenu - KapOOHOBbIE KMCMNOTbI M UX NPOU3BOAHbIE. [1pOMBILLNIEHHbIE CMOCOObI
nonyyeHus.

29 KapboHoBble KMCMOTbI U UX NPOU3BOAHLIE B KAYECTBE pacTBOpUTENEen, CBONCTBA, NPUMEHeHVe

30 MeTogbl onpegeneHnst PU3MKO-XMMNYECKUX CBOMCTB pacTBopuTenen

5.2.2 TunoBble TeCTOBbIE 3aAaHnA

He NpeaycMOTPEHO

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3adaHusA (3agayvu, Kemcbl)

1. Va3 npeanoxeHHbIX pacTeopuTenei (Boda, aueToH, XnopodopM, AUGYTUNOBLIN adup) BbiGepuTe

pacTBOpUTENb ANA TpuaueTaTuenornosbl.

2. MNpeanoxuTe BO3MOXHbIE COCTaBbl GUHAPHBLIX pacTBopuTeNieit 13 criedylowero psaa: Boaa, Xnopodopm,

YKCYCHas KNCMOoTa, YeTbIpexxopucTbiv yrinepoa?

3. MNpeanoxuTe MeTo BbIBNEHUS B YINIEBOAOPOAHOM pacTBopuTernie HenpeaenbHbIX COeaANHEHUIA.
4. OBocHy#Te BbIGOp pacTBOPUTENS ANA yAaneHus ¢ ogexabl: a) NATeH 3aMacnueatens;. 6)NaTeH pxaBUnHbI;

B) 3aCOXLUMX YepHU.

5. MNpeanoxwuTe cnoco6 NonyYyeHns 30aM1NoBoro CnupTa, BbIGepUTe Chipbe, HanMWMTe ypaBHeHUs peakLui.




5.3 MeToaunyeckue matepuarnsbl, onpegensirolyme npoueaypbl oLueHUBaHUA 3HaHUWA, YMEHUI, BnageHun
(HaBbIKOB 1 (MNK) NPaAKTU4ECKOro OnbiTa AeATeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4arowerocsi K npoMexxyTo4yHoMn aTrectaumMm U NopsAoK NMKBUAALIMM aKafAeMU4yeckomn
3a0MKEeHHOCTH

lMpoBeneHne NPOMEXYTOYHOM aTtTecTauun perfiaMmeHTUPOBaHO JToKanbHbIM HOpMaTUBHbLIM aktom CII6ryrTn
«lMonoxeHne o0 NpoBeAeHNN TEKYLLIEro KOHTPOSIS YCNEBAEMOCTM M NPOMEXYTOYHON aTTecTaLmMm obydarowmxcs»

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauum No gUucumninHe

YcTHasa + MucbMeHHas KomnbloTepHoe TecTupoBaHue WHas

5.3.3 OcobeHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No QUCUUNIINHe

B0O3MOXXHOCTb NONb30BaTLECSA CNPaBOYHLIMK TabnuuamMm, KanbKynaTopom, nabopaTtopHbIMU TeTpaasaMu.
Bpems Ha noaroToBky oTBeTa no 6unety 60 MUHYT.

6. YYHEBHO-METOOMYECKOE N UH®OPMALMOHHOE OBECMNEYEHUE OUCUUNIIUHDI
6.1 YyebHasa nutepartypa

AsTop 3arnasue | M3paTenbcTBO [oa nspaHnsa | Ccblinka
6.1.1 OcHoBHas y4ye6Has nuTepaTypa
Osaxkosa, T. 10. MpumeHeHve npoaykToB| CaHkT-MeTepbypr: CaHkT- http://www.iprbooksh
OCHOBHOrO Z MeTtepbyprekun 0p.ru/102550.html
HedpTEXMMMYECKOrO CUHTE3a. rocyqapCTBEHHbIN 2019
Monumepbl 1 pactBopUTENN YHUBEPCUTET

NPOMbILUNEHHbIX
TEXHOOMMA 1 an3anHa

KocTtouko, A. B.,|lMporHosnpoBaHue KasaHb: KasaHckun https://www.iprbooks
BanuwwuHa, 3. T.,|coBMecTMMOCTM B cuUcCTeEMe HaLMOHanbHbIN hop.ru/62247 .html
Wwvnuna, O. T. noniMmep-pacTBopuTEnb nccrnegoBaTenbCKui 2014
TEXHOMOMM4YEeCK1N
yHUBEpcuTeT
OaHkosa T.HO. MpumeHeHne NPOAYKTOB http://publish.sutd.ru/
OCHOBHOrO n tp_ext_inf_publish.ph
HedTeEXMMMYECKOrO CUHTE3a. cre.: crieryntg 2019 p?id=2019325
Monvmepsbl n pacTBopUTENN.
OaHkosa, T. HO. MpumeHeHne npoayktoB| CaHkT-MeTepOypr: CaHKT- https://www.iprbooks
OCHOBHOrO Z MeTepbyprekuia hop.ru/102550.htm|
HedTeXMMMYECKOro CUHTEe3a. rocyapCTBEHHbIN 2019
Monumepsbl 1 pactBopuUTENN YHUBEPCUTET

NPOMbILLUIEHHbIX
TEXHOMNOIrMN 1 gmu3anHa

CawwuHa E. C.,|Xvmns pactsoputenen
Munxannosckaa A. I1.,

http://publish.sutd.ru/

CankT-Tletepbypr: 2020 tp_ext_inf_publish.ph

Hosocenos H. . CreryiTi p?id=202001
Koctouko,  A. B.,|lNporHosnpoBaHue KasaHb: KazaHckui http://www.iprbooksh
Bannwwuua, 3. T.,|coBMecTMmMOCTM B cUCTEME HauMOHanNbHbIN 0p.ru/62247.html
WunuHa, O. T. nonumMmep-pacTeopuTens nccrnegoBaTenbCKum 2014
TeXHOMNorn4yeckunm
YHUBEPCUTET
6.1.2 lononHuTenbHas y4yebHasa nutepaTtypa
CawmuHa E. C.,|Punsumko-xumus oTAEenku http://publish.sutd.ru/
Muxannosckas A. . |Tekctuns. PactBoputenm cre.: crieryntg 2015 tp_ext_inf_publish.ph
p?id=2480

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX 1 MH(OPMALMOHHO-CMPABO4YHbIX CUCTEM




1. MndopmaumoHHas cuctema «EguHoe okHO gocTyna k obpasoBaTenbHbIM pecypcamy» [QnNeKTPOHHbIN pecypc].
URL:http://window.edu.ru/.

2. OnekTpoHHO-6MbnuotevHasa cuctema IPRbooks: http://iwww.iprbookshop.ru

3. AnekTpoHHas GubnunoTeka y4ebHbix nsganun CIMeryrnTA: http:/publish.sutd.ru

4. EgvHbI NnopTan UHTEPHET TecTupoBaHust B chepe obpasoBaHust [OneKkTpoHHbIi pecypc]. URL:http://www.i-
exam.ru/.

5. Martepuanbl WHdopmaumnoHHo-obpa3oBaTensHON cpedbl  3aouvHou  dopMbl  0bydeHus Cro6rynTn
[OnekTpoHHbIN pecypc]. URL:http://sutd.ru/studentam/extramural_student/.

6. OdbmumaneHbIV CauT NponsBoauTens pacteoputenen https://www.rastvoriteltorg.ru/

6.3 Nepe4veHb NULEH3NOHHOIO U CBOGOAHO pacnpoCTpPaHAeMOoro NporpaMmMHoOro o6ecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnncaHne maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMON ANA ocyLlecTBNeHMA o6pa3oBaTeNbHOro
npouecca no AucumnnuHe

NaGopaTopHble 3aHATUS NPOBOAATCA B CMEeuManusvMpoBaHHbIX MOMeLLeHUsIX Kadeapbl, 06opyaoBaHHbIX
XMMWUYECKOW MOCYLOW, XMMUYECKUMM peakTUBaMu, U3MepuTenbHbIMKM npubopamu (TepMOMeETpbl, pH- MeTpbl, Becsl,
NAWTKM, MTMKHOMETPbI), AUCTUNNSATOPOM, CYLUMIbHBIMU LKadgamu.

AyanTtopus OcHalleHne

MynbTuMeauiiHoe obopyaoBaHue, crneumann3nposaHHas Mebenb, Aocka
JlekumoHHas Y A pyA H P A

ayauTtopusi
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