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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnuubl: CdopmupoBaTb KoMmneTeHuuu obydatollerocs B 06nactv XuMUM pacTBOpUTENe,
Nno3BonsioLLMe pean3oBaTh 3HaHUA CBOWCTB pacTBoOpuUTeneit B peLleHnn npodeccroHarnbHbIX 3aaad

1.2 3agauv AUCUMNANHBI:

PackpblTb B3aMMOCBS3b CTPYKTYPbl pacTBOpPUTENe C pacTBOpsiiolWEen CrnocoBHOCTLI0 M MpuHUMNLI nogbopa
pacTBopuTenen [Ons TEXHOMOrM4Yeckux npoueccoB. [1o3HAKOMUTL OBY4YaloLIerocsl C XapaKTepUCTUKaMU TOKCUYHOCTU
opraHn4ecknx pacteopuTerneii, cnocobamm nonydeHns 1 obrnacTamm ux NpUMeHeHus

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroTOBKe O6y4aloLerocs:

MpenBapuTenbHas NOAroTOBKA NpeanonaraeT co3aaHne OCHOBbI Anst POPMUPOBAHNST KOMMETEHLMIA, yKa3aHHbIX B M.
2, PN U3y4EeHUN OUCLUMIINH:

KonnovpgHasi xumusi

Opl’aHVI‘-IeCKaﬂ XnMuna
AHanuTnyeckas xumums u (*)VI3VIKO-XVIMVI‘-IGCKMB MeTOo[bl aHannaa

2 KOMMNETEHUWU OBYYAIOLWEIOCsA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA ANCLUUNINUHDbI

OlK-5: CnocobeH ocylecTBNATb IKCNepUMeHTanbHble UCCefoBaHUsA U UCNbITAaHUA NO 3afaHHOW MeToAMKe,
NpoBOAUTbL HaGNOAEHMA U U3MEPEHUSA C YYeTOM TpeboBaHUIM TeXHUKM Be3onacHoCcTU, o6pabaTbiBaTh U
MHTEepnpeTUpOBaTb 3KCNepMUMeHTalrnbHble AaHHble

3HaTb: 3HaTb OCHOBHbIE XapaKTEPWUCTWUKM OPraHUYecKMX pacTBOpUTENEi pasHbIX Kraccos, naGopaTopHylo annapaTypy u
METOAMKN UCMbITAaHWI 1 KOHTPONS KayecTBa pacTBoputeneii

YmeTthb: npOBOD,VITb QKCNepuMeHT Mno pacTBOPEHUKD BewecTB B OpraHMYeCKnx wu HeopraHn4YeCknx pacTteBopuUTendax B
na60paToprlx YCINoBUAX; BbI6VIpaTb COBpeMeHHble MeTobl UCMbITAHUN N OLEHKN X CBOWCTB.

Bnapetb: HaBbikamy npoBefeHus OU3NKO-XMMUYECKMX MCCReaoBaHUA ANns onpeneneHns Muanko-XMMnUYecKnx MCnbiTaHum
CBOWCTB pacTBOPUTENEN, UCMONb30BaHMA MeToA0B 06paboTkn 1 aHanuaa AaHHbIX.




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

HavmeHoBaHue v cogepxaHve pasgenos,
TEM U y4EOHbIX 3aHATUIA

CemecTp
(kypc gns 3A0)

KoHTakTHas

paboTta

Jlek.
(4achbl)

J1ab.
(4achbl)

CP
(4achbl)

MHHOoBaL.

dopmbl
3aHATUI

dopma
TeKyLLero
KOHTpons

Pasgen 1. ®u3nko-xuMmnyeckme ocCHOBbI
noBeAeHns pacTBoOpUTENen

Tema 1. Beepgenune. KonnyectBeHHas oueHKa
pacTBOPMMOCTMU, TEPMOLMHAMUYECKNE
yCrnoBus ctabununsaumm pactBOpPEHHbIX
BeLlEeCTB.

Tema 2. Pn3NKO-XMMNYECKNE OCHOBBI
noBeeHns pacTBoOpUTENEN.
B3anmopencTBme mexay pacTBopuTeNnem u
pacTBOPEHHbBIM BELLECTBOM,
MEXMOINEKYNSIPHbIE CUNbl B3aUMOLENCTBUS:
OpVEHTALMOHHbIE, MHAYKUNOHHbIE,
OUCnepcuoHHble, BOAOPOAHOE, rnapodobHoe
B3aUMOLENCTBUSI.

JlabopatopHas pabota. OnpegeneHue
BeLLeCcTBa MO ero pacTBOPMMOCTHU

Pasgen 2. Knaccudukaums pactBoputenen

Tema 3. OcHoBHble cnocobbl knaccudurkaumm
pacTBopuTenen (Mo XMMMYECKMM Krnaccam,
cocTaBy, PU3NKO-XMMNYECKUM CBONCTBAM,
KMCINOTHO-OCHOBHbIM CBONCTBaM, JOHOPHON
CnocobHOCTK).

JlabopaTopHas paboTa. OgHo- n
MHOTOKOMMOHEHTHbIE PACTBOPUTENM.

Tema 4. OkcnepuMeHTanbHble METOAbI
onpeeneHns OCHOBHbIX (PU3NKO-XUMUYECKUX
CBOWCTB pacTBopuTernen

JlabopatopHble paboTel. OnpeaeneHue
TemnepaTypbl kuneHus. Onpegenexue
OTHOCUTENbLHOM NIOTHOCTU. O4ncTka
pacTtBopuTernen. KoHTpons kavecTsa
pacTBOpuUTENEN.

Tema 5. TOKCMYHOCTb 1 9KOorm4yeckas
ONacHOCTb pacTBopuUTEneNn.
JlabopatopHas paboTta. OCHOBHbIe
XUMUYECKMe CBONCTBA pacTBOpUTENEN.

Pasgen 3. lNonyyeHue, cBoncTBa 1
NPUMEHEHNE PacTBOPUTENEN OCHOBHbIX
Knaccos

Tema 6. YrnesogopoaHble pacTBOPUTESN.
OOLwas xapakTepucTiKka yrineBogopoaHbIX
pacTBopuTenein, nosiydyeHme.
XapakTepucTuka NpoMbILLIEHHO
BbIMyCKaeMbIX YrneBOAOPOaAHbIX
pacTtBopuTernen. TOKCUYHOCTb U
aKonormyeckasi ONnacHoOCTb.

JlabopaTopHbie paboTbl. CUHTES
pacTtBopuTens. Xumumyeckas YncTka ogexabl
C NOMOLLbI0 pacTBOpUTENEN.

Tema 7. NanoreHyrneBogopoaHble
pacTBopuTEnn. XnopyrneBoaopoabl.
dTopXNopyrneBoAOpPOabI.

ra

8,75

ra




Tema 8. Kucnopogcogepxatiue
pacTtBopuTenu. CnnpTbl U dpeHorbl. KETOHBI.
Kap6oHoBble KMCINOThI U X MPON3BOAHbLIE.
Odmpkl. 2 1 7
JlabopaTopHas paboTta. OnpegeneHue
pacTBOPMMOCTM MOMSIPHOTO BELLECTBA B
Pa3nmM4YHbIX PpacTBOPUTENAX.

Tema 9. PacTBOpuTENN B OPraHN4eCcKomn
XUMUUN N XUMUYECKOW TEXHOMOIMK
JlabopatopHble paboTel. PacTBOPUMOCTb

2 2 20 ra
CUHTETUYECKMX KapbouenHbIX NONMMepoB.
PacTtBoprMOCTb Llennonossl 1 ee
NPON3BOAHBIX.
Wtoro B cemecTpe (Ha kypce ans 3A0) 17 17 73,75
KoHcynbTauumn n npoMexyTovHas atrecrtaums
0,25
(3auer)
Bcero koHTakTHasa pa6orta n CP no 34,25 73.75

OVUCLUMMNYHE

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4ebHbIM MraHoM He NpedycMOTPeEHO

5. ®OHJ OLIEHOYHBLIX CPEACTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasaTtenen, KpUTepueB U CUCTEMbI OLlEHMBAHUSA pPe3ynbTaToB 06yYeHus

5.1.1 NMokasaTtenu oueHUBaHUA

Kon HaunmeHoBaHuMe oLeHO4YHOro
MokasaTenu oueHnBaHUA pe3ynbTaToB 0by4eHms
KOMMEeTEeHUUN cpencrea
MepeuncnseT knaccbl pacTBOPUTENEN N UX OCHOBHbBIE XapaKTepPUCTUKH,
HasblBaeT METOAMKN MX OLIEHKMN U HEOOXoauMyIo annaparypy. Bonpockl 4ns ycTtHoro
OMK-5 MopbupaeT pactBopuTEnb ANS 3ajlaHHOTO BelLiecTsa B nabopaTopHbIX cobecenoBaHus

YCNOBUSIX, BbIOUpaeT MeToabl UCMbITAHWUI PacTBOPUTENS. MpakTnko-opMeHTUpPOBaHHbIE
MpoBOANT 3KCNEPUMEHT MO ONpeaeneHnio CBOMCTB pacTBOpUTENEN, NX 3apaHusa
OYUCTKE M PacTBOPEHUIO 3a4aHHbIX BELLECTB.

5.1.2 Cucrtema n KpuTepum oueHUBaHuA

KpuTepun oLeHMBaHUA CHOPMMPOBAHHOCTU KOMNETEHLIMIA

LLikana oueHnBaHus
YcTHOe cobecenoBaHue

MncbmeHHas paboTta

OO6yyatoLmica nokasbiBaeT BCECTOPOHHEE
1 rnybokoe 3HaHNe OCHOBHbIX
3aKOHOMEPHOCTEN B3aMOCBSA3M CTPYKTYPbI
pacTBOpUTENS U pacTBOPsIOLLEN
CNocoBHOCTN, MOXET OO BACHUTL OCHOBHbIE
hU3UKO-XMUYECKME MPUHLMMNBI Nogbopa
3auTeHo pacTBOPUTESNEN U UX 3HAYEHME AN
nocnegytoLlen npoeccuoHanbHom
OeAaTenbHOCTU; 3HAEeT Knacchl
pacTBopuTenei, MeToabl UX NOMy4YeHns u
0COBEHHOCTU NPUMEHEHUS, TOKCUYHOCTb.
XopolLee 3HaHWe 1 BnaeHne Metogamm u
cpeacTtBamMu pelleHusa npaktn4ecknx 3agad

O6y4yatowminca He UMEET JOCTaTOYHOro
YPOBHS1 3HAHWUSA OANCLUNIUHBI, HE MOXET
chopMynMpoBaTb OCHOBHbIE KMacchbl
pacTBOpuUTENEN; AOMyCKaeT Npu OTBETE Ha
3a4eTe CyLLEeCTBEHHbIE OLLUNOBKN N HE MOXET
YCTPaHUTb UX Aaxke nog pykoBOACTBOM
npenogaesatens. HeymeHue pewaTtb
npakTu4eckue 3agadu

He 3auTteHo




5.2 TunoBble KOHTPOJbHbIe 3aA4aHUA UM UHble MaTepuarbl, HeO6xoAMMble ANA OLeHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (UNN) ONbiTa AeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Cemectp 8

1 MeToapbl onpegeneHnst PU3NKo-XMMMUYECKMX CBONCTB pacTBopUTenen

2 KapboHoBble KMCMOTbI M UX MPOU3BOAHLIE B KA4YeCTBE pacTBOpUTENen, CBOMCTBA, MPUMEHEHNe

3 Kucnopopconepxalune pactsopuTtenu - kapboHOBbIE KMCNOTbI U X NPOu3BoAHbIE. [POMBILLNEHHbIE CMOCOObI
nonyyYeHuns.

4 Anbaernabl U KETOHbI B Ka4eCTBE pacTBOpUTENEn, CBOMCTBA, NPUMEHEHNE

5 Kucnopopgcogepxalume pactBopuTeny - anbaernapbl, KEToHbl. [poMbiLINeHHbIE CNOCOOLI NONyYeHus.

6 CnunpTbl 1 heHOnNbI B Ka4eCcTBe pacTBopuTenen, cBoMCTea. [NpumeHeHune

7 Kucnopopacoaepxalune pactBopuTteny - cnmpTbl U doeHorbl. MNpoMbILneHHbIE CnOcobbl NOMyYeHus.

8 dTOpYrnesofopoaHbIe pacTeopuTtenu. lNonyyeHve, cBONCTBaA, MPUMEHEHME.

9 HexxenaTtenbHble peakuyn XnopyrineBogopoaHblX pacteopuTtenen (rMaponms, okUcneHme)

10 XnopyrneesoaopogHble pacTBopuUTenu, CBOMCTBA, MPUMEHEHUE.

11 XnopyrneesogopoaHsle pacTBOpUTEnu. NpoMblLLeHHbIE CNOCOOLI NONyYeHns

12 YrnesogopogHble pacTBOpUTENMW, CBOMCTBA, MPUMEHEHUE.

13 YrnesogopogHble pactsoputenu. MNpombilineHHble crnocobbl NonyYeHus.

14 Jkonoruvyeckas onacHOCTb, CBA3aHHas C UCNOMb30BaHMEM pacTBopuTenemn

15 MoxxapoonacHOCTb pacTBopuTenen, knaccudukaums no BocniameHIemocTym

16 Tokcukonornyeckme xapakTepmucTnkm pactsopuTenemn

17 Knaccudukaumsa pactsoputenen no XMMMYECKUM Kraccam.

18 Knaccudukaums pactsopuTtenen no 4ncrny komnoHeHtoB. CmelleHne pactsoputenen. MnkcoTponHbIn psa

19 Knaccudukaums pactsoputenen no Baskoctu. Mpmnbopbl n cnocobbl M3amepeHns BA3KOCTH

20 Knaccudukaumsa pactesoputenei No TemMnepaType KuneHus. OcobeHHOCTH onpefenexHns TemnepaTypsbl
KMNEHWs Ansi CMECU pacTBOpUTENEN.

21 Knaccudukaums pactsoputenen no guanko-xmumMm4eckMM CBOMCTBaM (TeMnepaTtype KUNeHus, BA3KOCTH,
3NEeKTPONPOBOAHOCTH)

22 Cnocobbl knaccmdukaumm pacteopuTenemn

23 [oHOpHO-aKuenTopHble B3aUMOAENCTBUSA pacTBOPUTENS C paCTBOPEHHbLIM BELLECTBOM.

24 BopopoaHble ¢BsA3M B cucteMe "pacTBOPEHHOE BELLECTBO - pacTBOpUTEnb"

25 [ncnepcuoHHble B3aUMOAENCTBUS PAaCTBOPUTENS C PACTBOPEHHBIM BELLECTBOM.

26 MHOYKUMOHHBIE B3aMMOOENCTBUSI PACTBOPUTENS C PACTBOPEHHBIM BELLECTBOM.

27 OpueHTauMOHHbIE B3aMMOOENCTBUSI PaCTBOPUTENSI C PACTBOPEHHbLIM BELLLECTBOM.

28 Buabl B3anmMogencTeumsa Mexay pacTBOPUTENEM N PACTBOPEHHBIM BELLECTBOM.

29 CtpykTtypa pactBopa. ConbBaTtHas (rmgpaTtHasi) obosnouyka

30 Mpouecc pacTBopeHus, conbBaTaums, ycnosus obpasoBaHus pacteopa

5.2.2 TunoBble TecTOBble 3aAaHusA

He NpeaycMOTPEHO

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3adaHusA (3agayvm, Kemchbl)

1. N3 npeanoxeHHbIX pacTBopuTenen (Boaa, aueToH, Xnopodopm, AMbGYTUNoBbIi agup) Boibepute

pacTBOpUTENb ANA TpuaueTaTuenornosbl.

2. MNpeanoxuTte BO3MOXHble COCTaBbl BUHAPHLIX pacTBOpUTENEl U3 CrieaytoLero psaaa: Boga, Xropodopm,

YKCYCHasi KUCIOTa, YeTbIpexXIIopuCTLIit yrnepon?

3. Mpepnoxute MeTo BbISIBNIEHUS B YINeBOAOPOAHOM pacTBoOpUTEne HenpeaenbHbIX COeaUHEHMN.
4. ObocHyviTe BbIOOp pacTBOpUTENS ANSA yoaneHns ¢ oaexabl: a) NATeH 3amacnmeaTens;. 0)NsTeH pXkaBunHbl; B)

3aCOXLUMX YEPHUS.

5. MNpeanoxuTe cnocob nony4eHns U30aMUIOBOrO CNUPTA, BbIbEpUTe Chipbe, HAaNULLIMTE YPaBHEHWUST peakunii.




5.3 MeToanuyeckue maTepmansbl, onpegensiowme npoueaypbl oLeHUBaHUsS 3HaHUA, YMEeHUI, BnageHuin (HaBbIKOB

1 (Mnn) npakTM4YecKoro

onbiTa AeﬂTeﬂbHOCTM)

5.3.1 Ycnosus gonycka oGy4atoLerocsi K NpoOMeXXyTo4HOW aTTecTauum u nopsiaok NMKBMAaLMM akageMnyecKkom

3a40J1XKeHHOCTU

lMpoBegeHne NpomMexyTo4HON aTTecTaummn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHbIM aktom CMGIMYMNTA
«lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOSIS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm oby4varoLwmxcs»

5.3.2 ®opma npoBefeHUsl NPOMEXYTOYHOM aTTecTauum No AUCLUNInHe

YcTHas +

[NMncbmeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 OcobeHHOCTU NpoBeAeHUs MPOMEXYTOYHOM aTTecTaumMm No gUcuuniimHe

B03MOXHOCTb MONb30BaTLCA CNPaBOYHbLIMK TabnuuamMm, KanbKynaTopom, nabopaTtopHbIMU TETpaaaMMU.
Bpems Ha noaroToBky oTBeTa no 6unety 60 MUHYT.

NHasa

6. YHEBHO-METOAWYECKOE U MH®OPMALIMOHHOE OBECNEYEHUE OUCLUNINUHDI
6.1 YyebHas nutepartypa

ABTOp | 3arnasue M3paTenbcTBO | [oa nspaHnsa | Ccbinka

6.1.1 OcHoBHas y4ye6Has nuTepaTypa
OsHkoBa, T. HO. MprmeHeHne npoaykToB CaHkT-TeTepbypr: CaHkT- https://www.iprbooks

OCHOBHOIO 1 MeTepbyprckuin hop.ru/102550.html

He(bTEXVIMM‘-IeCKOI'O CUHTE3a. Focyﬂ,apCTBeHHbIVI 2019

Monumepsbl n pactTeopuUTENU yHMBEpcUTeT

NPOMBbILUNIEHHBIX
TEXHONOIMM N an3anHa
CawvnHa E. C., Xnmuns pactesopuTenen Cankr-leTenbvor http://publish.sutd.ru/
Muxarinosckasi A. 1., cn6rynpruyp : 2020 tp_ext_inf_publish.ph
Hosocenos H. 1. p?id=202001
6.1.2 [lononHuTenbHasa yyebHas nutepatypa
KocTouko, A. B., MporHo3npoBaHue KaszaHb: KasaHcKkui http://www.iprbooksh
BanuuwwuHa, 3. T., COBMECTMMOCTU B CUCTEME HaLMOHabHbIN op.ru/62247.htmil
Wunnuua, O. T. nonumep-pacTBOpuTESNb nccnenoBaTenbCKuii 2014
TEXHOSTOrMYECKUN
yHMBEPCUTET
CawwuvHa E. C,, DU3NKO-XMMUS OTAENKM http://publish.sutd.ru/
Muxannosckas A. I1. TekcTuns. Pactsoputenu cre.: crieryntg 2015 tp_ext_inf_publish.ph
p?id=2480

6.2 NMepe4veHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMaALUMOHHO-CMPABOYHbIX CUCTEM

1. MHdbopmaumoHHasa cuctema «EgnHoe okHo goctyna k obpasoBaTenbHbIM pecypcam» [ONeKTPOHHBIN pecypc].
URL:http://window.edu.ru/.

2. OneKTpoHHO-6ubnuoTeyHasa cuctema IPRbooks: http://iwww.iprbookshop.ru

3. OnekTpoHHas bubnuoTteka y4ebHbix nagaHun CIM6IYMTA: http://publish.sutd.ru

4. EQuHbI nopTan MHTEPHET TeCTUpoBaHUS B cchepe obpasoBaHust [OnekTpoHHbIn pecypc]. URL:http://www.i-

exam.ru/.

5. MaTepuansl lHdhopMaunoHHo-06pasoBaTenbHON cpeabl 3a04HON dhopMbl 0byyeHns CM6rYNTA
[@nekTpoHHEIn pecypc]. URL:http://sutd.ru/studentam/extramural_student/.
6. OdmumanbHbI cauT Npomn3BoauTENs pacteopuTenen https://www.rastvoriteltorg.ru/

6.3 NMepeyveHb NULEH3NOHHOIo U CBOGOAHO pacnpoCcTpPaHsAeMoro NporpamMmHoOro oéecne4vyeHus

Microsoft Windows

MicrosoftOfficeProfessional
6.4 OnucaHue maTepranbHO-TeXHU4YeCKOW 6a3bl, HeO6X0AUMOM AN OCcylleCTBIIeHUA obpa3oBaTesibHOro
npouecca no gUucuunHe

J'Ia6opaTopr|e 3aHATUA NPOBOOATCA B cneunann3npoBaHHbIX NoOMeLleHNnAX Kadf)e,ﬂ,pbl, OﬁOpy,EI,OBaHHbIX
XUMUYECKON nocyp,oﬁ, XUMNYECKNMU peaKTuBamun, nameputTerbHbIMU I'IpVI60paMVI (Tepmomeprl, pH- METpPbI, BECHI,
NITNTKN, I'IVIKHOMeprI), ANCTUNNATOPOM, CYLLIUIbHbIMU LLIKad)aMVI.

AyaunTtopus

OcHalleHue

JlekunoHHas
ayautopus

MynbTumMeauiiHoe o6opyaoBaHue, crneumanusnpoBaHHas meGernb, Aocka
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