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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

dopmMupoBaHUE Yy CTYACHTOB (YHIAMEHTAIbHBIX 3HAaHWM, IOCBAIIEHHBIX
COCTOSIHUIO XUMHYECKUX SJIEMEHTOB M TEPMOJMHAMUKE PABHOBECHBIX IPOIIECCOB B
pacTBopax

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

CdopmupoBarh y CTyAEHTOB IEIOCTHBIM MOAXOJ] K AHAIM3Y XUMHUYECKHX
pPaBHOBECHMM B pAacTBOPE W NPUBHTh HABBIKM PEIICHUS NPAKTUYECKUX 334ad 10
OTIPENICTICHUIO PEATLHOTO COCTaBa M KOHIICHTPAlUM XUMUYECKHX (OpM B pacTBOpe
C UCIIOJIb30BAaHUEM CIIPABOYHOM JINTEPATYPHI.

1.3 IlepeueHb NJIaHUPYeMbIX Pe3yJbTATOB OOy4YeHHUS MO JUCUHMILJIMHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH Ppe3yJabTAaTaMH  OCBOCHMS
o0pa3oBaTe/IbHOM MPOrpaMMbl

Koa v HanmeHoBaHue MHOUKaTopa 3aI'IJ'IaHVIpOBaHHbIe pe3ynbTtaTthbl o6yquV|s:| no ancuuniunHe
AOOCTUXEHNA KOoMneTeHUunmn

IIK-1: CniocoGeH BbIOMPATH U MCIOJIb30BATH TEXHUYECKHE CPEACTBA U METOIbI
HCNBITAHUI IS pellleHUs MCCJIeI0BATEIbCKUX 32124 XUMUYeCKOii HANIPABJIEHHOCTH,
MOCTABJIEHHBIX CHEIHAJINCTOM 00Jiee BHICOKOH KBAJINPUKATIMA

YK-8: CniocodeH co31aBaTh M NMOJIEP:KUBATH 0e30MaCHbIE YCJI0BUSA
JKM3HeNesATeIbHOCTH, B TOM YK CJIe IPH BO3SHUKHOBEHNH YpPe3BbIYAHbIX CUTYalH

YK-8: CriocobeH coznaBarb U @DakTopbl BPEJHOTO BIUSHUS 2JIEMEHTOB paboueil cpeibl
MOJIJIEPKUBATh 0€30I1acHbIC Texauky 6€30macHOCTH MpU padoTe B JIAOOPATOPHBIX
YCIIOBUSA KU3HEACATEIBHOCTH, B | YCIOBUSX

TOM YHCJI€ ITPU BO3HUKHOBeHUHU | [IpaBuiia moBegeHus pu BO3SHUKHOBEHUH
YpE3BbIYANHBIX CUTYALIUN YPE3BbIYANHBIX CUTYaLUN

Nnentuduimpoars omacHsie U BpeHbIe (GaKTOPhI B
paMKax OCyLIECTBISEMOM 1eATEIIbHOCTU

BEISBIIATE TIPOOIIEMBI, CBS3aHHBIE C HAPYIICHUSMH
TEXHHUKHU 0€30MacHOCTH Ha padoueM MecTe

Pa3bsicHATH MpaBuMITa MOBEICHUS IPH BO3HUKHOBEHHUH
Ype3BbIYANHBIX CUTYAIMA TPUPOIHOTO U TEXHOT€HHOTO
TIPOUCXOKIACHUS

HapbikamMu oka3zaHusi IEpBOM MOMOIIU TTPH
BO3HMKHOBEHHH YPE3BBIYANHBIX CUTYaINN

HaBbIkamMu noBeieHUs B 9KCTPEMATIBHBIX YCIOBUSAX
CriocoOHOCTBIO TTPEIOTBPAIIATh BHEIITATHBIE CUTYAIlHH,
MPUBOAAIIME K KaTacTpodam MEeCTHOro MaciTadba

1.4 Oco0eHHOCTH peaiM3alMu JUCIUILTHHBI
S3bIK peanmu3anuu JUCHUIUIMHBL: Pycckuu.

Jucuuruinaa (Moayis) peanusyercs 6e3 npumenenus 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3a4ETHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 0,94 (34)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 0,94 (34)
CamocrosiTesqbHas padora 2,06 (74)
o0yualommxcsi:
KypCOBOE IPOEKTHPOBAHHE
(KTT) Her
KypcoBas padota (KP) Her




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. 1. O01mme cBeeHUsI 0 PacTBOPax

1. AKTyaTbHOCTb U3YyYEHHUS COCTOSHUS BEIIECTBA B
pactBopax. Posb BOIHBIX pacTBOPOB B OBITY, OHMOJIOTHH,
MeAULHHE, TUApoMeTauTypriur. OcoOeHHOCTH (PU3MUECKUX
U XUMUYECKUX CBOMCTB BOJIbI. MarHUTHAs BOJIA, PAOOTHI
[Tukapau. O6pa3zoBaHne pacTBOPOB.

2. OcoOeHHOCTH MOBEACHUS BOAHBIX U HEBOJHBIX
pactBopoB. CamoMOHM3AIHSI HEBOJIHBIX PACTBOPUTENCH.
JlocTOMHCTBA M OTpaHUYECHHSI TEOPUU COTEBOCUCTEM.
JloHOpHOE YHCIIO paCTBOPUTENSI — KaK MEPA €ro
COJIbBATHPYIOIIEH CITIOCOOHOCTH.

3. Knaccudukanus pacTBOpoB, UX BaKHEHIINE PU3HKO-
XUMHUYECKHE XapaKTepUCTUKU. /luarpamma cocTosTHUS
BOoJIbl. OOpazoBaHue pacTBOPOB. MeXaHU3Mbl IPOLIECCOB
pacTBOPEHUS HOHHBIX U KOBAIEHTHBIX BEILIECTB

2. 2. PacTBOpPBI HEIJIEKTPOJIUTOB M JIEKTPOJIUTOB, COJIbBATAIIUS




1. PacTBOpbI HEANEKTPOIUTOB. PacTBOPUMOCTH
HERJIEKTPOJIUTOB B pacTBOpax. Y paBHeHHe CeueHoBa.
PactBopumMocTs razoB. Koncranrta ['enpu. ConbBaraums
HE3JIEKTPOIUTOB. DPHEKTH BEICATUBAHUS U BCATUBAHUS,
UX UHTEpIpeTanus

2. DnexTpoauTHyeckas nucconuanus. Komnurarueaele
CBOMCTBA JIJIsl MOHHBIX PacTBOPOB. Teopus
AIEKTPOJINTUUECKON aucconuannu. Mctunneie
ANIEKTPOJIUTHI U MOHOTeHbl. CTeNeHb U KOHCTAHTa
nucconuanyy. Cnabble KUCIOTHI U ¢1a0ble OCHOBAHUS.
KoncranTer nonuzauu (Knon), KOHCTaHTBI TUCCOITUAITIN
(Kn). BnusiHre npupo/sl pacTBOPUTENS M JIEKTPOIUTA HA
paBHOBeCHS "MOHOTEH - HOHHBIE I1aphl - COJIbBATUPOBAHHBIE
VOHBI

3. KucnotHo-ocHOBHBIE cBOMCTBA. COOTHOILLIEHUS MEXKTY
IKCIIEPUMEHTATLHBIMH (CIIPABOYHBIC JAHHBIC) KOHCTAHTAMHU
nuccormanuu (Kaken), Knon u Ka. pKa u pKb, nx
B3aMMOCBS3b. BiIMsiHre HOHHOTO MOTEHI[MAIA
[IEHTPATLHOTO HOHA OKCUTHUIPOKCUIOB Ha KUCIIOTHBIC U
OCHOBHEBIE CBOICTBA. AM(OTEPHBIE MMEKTPOIUTHI (Z/1=3.5-
9.5).

4. ConpBaranus ¥ TupaTalys HOHOB U HEUTPATHHBIX
MoJieKyJ1. OCOOEHHOCTH TUApATallud KaTHOHOB M aHUOHOB.
OU3NKO-XUMUYECKas TeOpHUsl PacTBOPOB. TepMoaHAMUKA
oOpazoBaHus pacTBOPOB. PoJib SHTPONMUHHOTO U
SHTATBIIUIHOTO (PaKTOPOB.




5. Mounoe B3aumonencteue. KoHTakTHBIE U
COJIbBaTHOPA3JIeJICHHbIE HOHHBIE TIaphl. Tpu
TUJIpaTalloOHHbIE ChEepbl KATHOHOB METAJLIOB.
Oco6eHHocTy uX (POPMUPOBAHUS B BOJHO-OPTaHUYECKHX
pactBopax. [lepeconbBarariusi.

6. PacTBOPUMOCTB HEAJEKTPOIUTOB B paCTBOPAX.
VYpaBuenue Ceuenona. ConbBaranys HEAIEKTPOJIUTOB.

O} dexThl BoICATMBAaHUS U BCUIUBAHUSA, X UHTEPIIPETALUH.
KoncranTer nonuzaruu (KuoH), KOHCTaHTBI TUCCOITUAITIN
(Kn). BnusiHre npupo/sl pacTBOPUTENS M JIEKTPOIUTA HA
paBHOBeCHS "MOHOTEH - HOHHBIE I1aphl - COJIbBATUPOBAHHBIE
HOHBI

7. OcoOGeHHOCTH TUIpaTalui KaTHOHOB U aHMOHOB. DU3HKO
-XMMHUYECKasl TEOPHUS paCTBOPOB. TepmMoanHamuka
o0pazoBaHusl pacTBOPOB. Ponb sHTpOnuMiiHOTO 1
SHTAIBIIUNUHOTO (pakTopoB. KoHTaKTHBIE U
COJIBAaTHOPA3/IEJICHHBIE HOHHBIE Napel. Tpu
THJIpaTaliOHHbIE CPEpbl KATHOHOB METAJLIOB.
OcobeHHocTH uX (POPMHUPOBAHUS B BOJHO-OPTaHUYECKHX
pactBopax. [lepeconpBararusi.

3. 3. MoHHbIe paBHOBECHSI B PACTBOpPax

1. Turbl HOHHBIX paBHOBECUH B pacTBOpax. PaBHOBecuHs:
KHCJIOTHO-OCHOBHBIE, OKUCIUTEIbHO-BOCCTAaHOBUTEIIbHBIE,
KOMIUIEKco0Opa3oBanus. MIx ocobeHHOCTH U (hOPMBI 3arucu
Ha Pa3JINYHOM YPOBHE JETAINU3AUN COCTaBA PACTBOPOB.

2. Amdorepnsie rmekTponuTsl. AMponutsl. Crnenudurka
KHCJIOTHO-OCHOBHBIX PaBHOBECHUI OMOJIOTMUYECKU AKTUBHBIX
BEIIIECTB: AMUHOKHUCIIOT, IENTHUIOB, OEJIKOB, JIEKAPCTB.
[[BUTTEpHOHBI.




3. PaBHOBECHE MEXK Iy aKkBa-, THIPOKCO- U
okcokomIuiekcamu. KomruiekcooOpasyromas u
HEKOMILIeKco00pazyromas BoiHble cpefpbl. KucnorHo-
OCHOBHBIE PaBHOBECHUS MEXKIY aKBa-, THAPOKCO- U
OKCOKOMIIJIEKCAMHU M TEHETHYECKast CBSA3b MEXy HUMH.
Kparkast xapakTepucTika COCTOSHUS S-, p-, d- 1 f-noHOB
METAIOB B HEKOMIUIEKCOOOpasyIolIel cpeae B
3aBUCUMOCTHU OT KMCIOTHOCTH cpeabl (i pH).

4. YpaBHEHUs MaTepUATIbHOTO OalaHCca U COXPaHEHUS
3apsaa. MarepuaibHblil GanaHc pacTBOpa U €ro
ANIEKTPOHEUTPAIBHOCTS. [IpakTHUeckue mpuMepsl UX
ucnonb3oBaHus. Pacuer pH odeHb pa3baBiieHHBIX
pacTBOPOB KHUCIJIOT U OCHOBAaHUM.

5. I'eteporeHHOE paBHOBECHE «TBEPAOE TEIO-PACTBOPY.
ITponsBeneHne akTHBHOCTH. 3aKOHOMEPHOCTH B
pacTBOPUMOCTH MOHHBIX coequHeHnid. KapOonarnoe
PaBHOBECHE, €TI0 POJIb B OPraHU3MeE YEJIOBEKa U
OKpyXarouien cpeae. buommunepanuszamusi.

6. PaBHOBeCHS: KUCIIOTHO-OCHOBHBIE, OKUCIIUTEIIBHO-
BOCCTaHOBMTENbHBIE, KOMILJIEKCOOOpazoBaHus. Vx
XapakTepuCTHKa U (OPMBI 3alIUCH HA PA3IUYHOM YPOBHE
JeTaIn3allii cOCTaBa pacTBOpoB. AM¢ponuTsl. Crienudpuka
KHUCJIOTHO-OCHOBHBIX PaBHOBECHUI OHMOJIOTMYECKU aKTHBHBIX
BEIIIECTB: AMUHOKHUCIIOT, NENTUIOB, OEJIKOB, JIEKAPCTB.
[{BUTTEpHOHBI.

7. KucnoTHO-OCHOBHBIE PABHOBECHS MEXIY aKBa-,
THIPOKCO- U OKCOKOMILIEKCAMH U TEHETHYECKasl CBSI3b
Mexay Humu. Kparkas xapakreprucTuka COCTOSIHUSA S-, p-, d-
u f-HOHOB META/UIOB B HEKOMILIIEKCOOOpa3yIolieil cpesie B
3aBUCHUMOCTHU OT KUCJIOTHOCTHU cpeabl (v pH).




8. MarepuanbHbIii OaaHC pacTBOpa U €ro
IEKTPOHEUTPAIILHOCTH IIpakTrueckue npumepsl ux
ucnosib3oBanus. Pacuer pH odenp pazdaBieHHBIX
pacTBOPOB KHUCJIOT U OcHOBaHUM. [IponsBenenune
AKTUBHOCTH. 3aKOHOMEPHOCTH B PACTBOPUMOCTH MOHHBIX
coequnenuii. KapbonarHoe paBHOBecue, €ro poJib B
OpraHu3Me YeJIOBEKa U OKPYKaroIeH cpelie.
buomunepanuzanus.

4. 4. KoncranTa paBHoBecHs, 3pPeKThI cpebl

1. KoHcTanTa paBHOBECHS - XMMUUYECKHUI MHBApUAHT. 3aKOH
JeMCTBYIOIMX Macc /71l paBHOBECHs B pacTBOpe. DPHEeKThI
cpensl. Konnenmus JIpronca. AKTUBHOCTB U KO3 puiimeHT
aKTUBHOCTU. KOHCTaHTBI paBHOBECHS BEIPLKEHHBIEC UEPE3
akTuBHOCTU. KOHIIeHTpalnoHHble KOHCTaHThI. MIoHHas
CHUJIa pacTBOPA. PacTBOPBI CUIIBHBIX AIEKTPOJINTOB,
K@KYIAsACS CTENEHb JUCCOLUAIINH.

2. 3amepenue akTUBHOCTH HOHOB. FIOHOCEIEKTUBHBIE
MeMOpaHBbl ¥ 31EeKTpobl. loHOMeTpus. DIIeKTpOabI
(MHIUKaTOpHBIE U CPAaBHEHUS). XJIOpcepeOpsHbIN U
KJIOMEJIBHBIN 2JIEKTPOABL. Y CTPOMCTBO U OCHOBHBIE
IpUHLHUIBI paboThl. OCOOEHHOCTH MPUMEHEHUS,
IIPEUMYIIECTBA U HEJOCTAaTKH HMOHOCEJIEKTUBHBIX
CEHCOPHBIX JIaTUYHKOB.

3. Pacuet cpeiHeHOHHBIX K03()()UIIMEHTOB aKTUBHOCTH
MOHOB. YpaBHEHMsI ISl pacueTa CpeJHEMOHHBIX

K02 (PHUIIMEHTOB aKTUBHOCTH B BOJIHBIX pacTBopax (Jlebas-
Xrokkenst, Bacunbesa u 1.71). IlpuHiun noctostHHOM
noHHoU cuibl. [IpaBuno Xapuena. Teopus
cnenuduueckoro Baumoeicteus (SIT) u ee
HCITOJIb30BaHHE.




4. lIkans! akTHBHOCTH MOHOB. [Ipobiiema onpeaenenus
AaKTUBHOCTY MHJMBUIYAIbHOIO HOHA. AKTHUBHOCTh HOHOB
Boznopoza. Iloctpoenue mkanbl akTHBHOCTH HOHOB Ha
npumepe pH. I'panunsl npumennmocty mkais! pH. [kansr
AaKTMBHOCTH JPYTUX MOHOB. CTEKIITHHBIC MIEKTPOJIBI.
OcoGeHHOCTH 00paIeHHsI CO CTEKISTHHBIMU AIEKTPOIaMH.

5. 3aKOH JIEUCTBYIOIIMX Macc JIsl paBHOBECHUS B PaCTBOPE.
Konnenmust JIpronca. AKTUBHOCTh ¥ KOO(PHHUIIUESHT
aKTUBHOCTHU. KOHCTaHTHI paBHOBECHS BHIPAKEHHBIE Yepes
akTUBHOCTU. KOoHIIeHTpalmoHHble KOHCTaHThl. loHHas
cuia pactBopa. PacTBOpBI CUIIBHBIX 3JI€KTPOJIUTOB,
KaKYIIasicsl CTeNeHb quccouranuu. FloHoceneKTUBHbIE
MeMOpaHbI ¥ 3ICKTPoAbl. loHOMeTpus. DIEKTPOIbI
(MHIMKATOPHBIC U CPaBHEHUS ). XIIOPCEPEOPSHBIN U
KJIOMEJIBHBIN 3JIEKTPOABL. Y CTPOMCTBO U OCHOBHBIE
npUHLHUIBI paboThl. OCOOEHHOCTH MPUMEHEHUS,
MPEUMYIIECTBA U HEAOCTATKHA MOHOCEIEKTUBHBIX
CEHCOPHBIX JIaTYNKOB

6. YpaBHEeHHs JIJIs pacueTa CpeTHEHOHHBIX KOA(P(DUIIUEHTOB
AKTUBHOCTH B BOJHBIX pacTBopax ([lebas-Xrtokkens,
Bacunbsesa u 1.1). [IprHINAIT TOCTOSSTHHOW HOHHOMN CHITHI.
[pasuiio Xapuena. Teopus ciennpuaeckoro
B3aumozeiicTeus (SIT) u ee ucronszoBanue. [Ipodiema
OTpeJIeTICHUsI aKTUBHOCTU UHAMBUYyATbHOTO HOHA.
AKTHBHOCTbH MOHOB BoJiopoa. [TocTpoeHue mikansl
AaKTUBHOCTHU MOHOB Ha nnpumepe pH. I'panuiis
npuMeHUMOCTH 1kaisl pH. Ob1ue npeacTaBiaeHus o
(GYHKIUSX KHCIIOTHOCTH U OCHOBHOCTH (Ha IpUMEpe
bynkuun 'ammeTa nnm moboi apyroit) Hkamsr
AKTUBHOCTH JPYTUX MOHOB. CTEKJISTHHBIC 3JICKTPOIBI.
OcobeHHocTH 00paIeHNs CO CTEKISTHHBIMU 3JIEKTPOJaMuU
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5. 5. BropyyHble KOHIEHTPALMOHHbIE NIePeMeHHbIe, JHATPAMMBbI pacipeiejaeHus

1. BropuuHble KOHIIEHTPAIIUOHHBIE TIEPEMEHHBIE.
Cpennenurannoe yucio. Oynkius oOpa3soBaHmsl. 1
MoubHas nons hopmbl. DyHKIHS 3aKOMILICKCOBAaHHOCTH.

2. JlmarpamMMsl pacripeiesIeHus! I MHOTOOCHOBHBIX
kuciot. [TocTpoeHue u aHAIN3 UarpamMmmM pacrpeieICHUs
XUMHUUYECKUX GopM oT pH B ciyyae qucconunaniu
MHOTOOCHOBHBIX KHCJIOT HA OCHOBAaHUH U3BECTHBIX B
JUTEpaTrype KOHCTaHT MPOTOHUPOBAHMS WIIM KOHCTAHT
JICCOLUAIAH.

3. AnarpamMBbl pactpeiesIieHUs KOMIUIEKCHBIX (OpM.
[TocTpoenune n aHanu3 AuarpaMM pacipeaesIeHUs
xumuueckux ¢popM ot pH npu crynenuarom o0pasoBaHUU
KOMIUIEKCHBIX CO€IMHEHNI HA OCHOBAaHUH U3BECTHBIX B
JUTEpaType 3HAYCHUI KOHCTAHT YCTOMYMBOCTH
KOMILJIEKCOB.

4. CpennenuraniHoe uncio. OyHkius o0pazoBaHUsL.
MounbHas nonsg ¢opMbl. yHKIUS 3aKOMITJIEKCOBAaHHOCTH.
[TocTpoeHue u aHanu3 quarpamMmM pacrpencieHus
xumuueckux ¢popM ot pH B ciyuae quccounanuu
MHOT'OOCHOBHBIX KHCJIOT HA OCHOBAHUU U3BECTHBIX B
JUTEPATYpe KOHCTAHT MPOTOHUPOBAHUS WM KOHCTAHT
aucconuanuy. Iloctpoenue u ananu3 quarpamm
pacripesneneHust xumudeckux ¢Gopm ot pH npu
CTyHeHYaroM 00Opa30BaHUM KOMIUIEKCHBIX COeIMHEHUN Ha
OCHOBAHWH M3BECTHBIX B JIUTEPATYPE 3HAYCHUN KOHCTAHT
YCTOMYHUBOCTU KOMILIEKCOB.

6. 6. OKUCINTEIBHO-BOCCTAHOBUTEIbLHbIE PABHOBECHS
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1. HanpaBieHre OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxuii. CTaHapTHBIE AIEKTPOIHBIE TOTEHIIM AT
(E0Ox/Red). PaGoTa B 2I€KTPOXUMHUYECKOM TIETTH.
Boruncnenue [|G 1 KOHCTaHTBI PABHOBECHSI IIPU U3BECTHBIX
(E0Ox/Red). Pacuet (EOOx/Red) ncxoss n3 u3BeCcTHBIX
3HAYCHUN CTAaHAAPTHBIX SJICKTPOAHBIX IMOTCHIUAIIOB AJIA
JIPYTUX peaoKc-nap. BonbTIKBUBAIEHT.

2. O1ieHKa YCTOMYMBOCTH Pa3IMYHbIX CTEIEHEN OKUCICHUS
XUMHUYECKHX NIEMEHTOB. POPMBI IIPEICTABICHUS JAHHBIX
10 CTAHJAPTHBIM IEKTPOIHBIM NTOTCHIHAIAM. Psibl
Jlatrumepa u quarpammsl @pocta, ux npuMeHenue. OueHka
BOCCTAaHOBHUTEJIBHON U OKHUCIMTENBHOM CIIOCOOHOCTH
BOZbI. Kpurepuu aiid cpaBHEHUST yCTOWYUBOCTH
COEJIMHEHUH C Pa3INYHbIMU CTECIICHAMH OKUCIICHUS B
BOJIHBIX pacTBopax. Bnusiuue pH na paBHoBecuss OBP.

3. Crannaptabie aektpoaabie moteHmuasl (E0Ox/Red).
Pabora B anexkTpoxumuueckoii nernu. Beraucienue [1G u
KOHCTaHTHI paBHOBecus npu n3BecTHBIX (E0Ox/Red).
Pacuer (EOOx/Red) nucxoast n3 M3BECTHBIX 3HAYCHHMA
CTaHJAPTHBIX AIEKTPOIHBIX MOTCHIIUAIOB JIJISl IPYTUX
penokc-nap. BoabToKBUBaATICHT.

4. ®opMbI IPEACTABIECHNS JaHHBIX 110 CTaHJApTHBIM
JJIEKTPOIHBIM NOTeHIMaIaM. Pl Jlatumepa u nuarpaMmsl
®pocta, ux npuMeHeHne. O1eHKa BOCCTaHOBUTEIBHON 1
OKHUCJIUTEIbHON CLIOCOOHOCTH BOJbl. Kputepuu amns
CPaBHEHUS YCTOMUMBOCTH COEIMHEHUN C pa3INYHBIMU
CTENEHSIMH OKHUCJIEHUs B BOJHBIX pacTBopax. Bimusuue pH
Ha PaBHOBECHSI.
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5. CamocTosiTebHas paboTa CTYIEHTOB IIPEAIoaracT ABa
€€ BU/Ia: OCBOCHUE TEOPETUUECKOro Marepuana

o 28
JUCLUIUINHBI U BBITIOJTHEHHUE 3a1aHUM IS 3aKPEIJICHUS U
IIPOBEPKU OIOPHBIX 3HAHUMN.
6.
Bcero 34 74
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4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

Cxomnenko B. B., Ilusamze A. YO., CaBpanckuii JI. 1., I'apuosckuii A. /1.
Koopaunannonnas xumusi: yue0. mocodue st CTYJEHTOB 0 CHEeHaTbHOCTH
020101.65 - "Xumusa"(MockBa: AKaJleMKHUTA).

Xaptim @. P., beprec K., Onkok P., [lerpyxun O. M. PaBHOBecus B
pactBopax: nep. ¢ anri.(Mocksa: Mup).

bonpmakosa T. A., bpeikuna I'. 1., I'apmamt A. B., [Imutpuenxo C. I,
3omoToB FO. A. OcHOBBI aHaTUTHYECKON XUMUU: T. 1: yueOHUK aJis
CTY/JICHTOB BY30B 10 XUMHUYECKUM HampasieHusM : B 2 T.(Mockaa:
W3narensckuii nenTp "Axagemus").

Anos H. B., bap6anar 1O. A., bop3enko A. I'., l'apmam A. B., 3onotos 1O. A.
OcHOBBI aHATUTHYECKOW XUMHH: T. 2: y4eOHMK /J1s1 CTYIEHTOB BY30B I10
XUMUYECKUM HarpaBiieHusM : B 2 T.(MockBa: M3narenbckuil LeHTp
"Axanemus").

I'onosues H. H., [lerpoB A. . PaBHOBecue B pacTBopax: yue0.-MeTOI.
nocobue [t ctyaentoB Hamp. 02100.10062 «Xumus» |(KpacHosipck: COY).

4.2 JIM1eH3UOHHOEe ¥ CBOOOXHO pPacHpoCTpaHsieMoe MPOrpaMMHOe

o0ecmeyeHne, B TOM YHCJIe 0T€YeCTBEHHOT0 MPON3BOACTBA (IPOrpaMMHOe
o0ecreyeHne, Ha KOTOPOe YHUBEPCHTET HMeeT JHMIEH3UI0, 2 TAKKe CBODOTTHO
DACNDOCTDaHsIEMOe MIDOrDAMMHOe ofecreueHne):

1.

MS Power point

2. MS Internet explorer

3. Adobe Reader

4 Microsoft Office Excel

4.3 uTepHeT-pecypchl, BKJIOYass mMpodecCHOHATIbLHBbIE 0a3bl TaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBbI:

1.  DiexkTpoHHas XUMUYECKas SHIIUKIIOTIEIUS — OH-JIalH.- PexxuMm fgocryna:
http://www.xumuk.ru/encyklopedia/.

2. CaiiT Mo MPUMEHEHHUI0 METOI0B MaTEeMAaTUYECKON CTAaTUCTUKU U TEOPHUH
BEPOSITHOCTEHN B AaHATUTUICCKON XUMUU JJ11 00pabOTKU Pe3yIbTaToB
AHATUTUYECKUX U3MepeHuil.- Pexxum noctyna: http://chemstat.com.ru/

3. Poccuiickuit XuMHuko-TexHonornuecku yausepcuret um. .M. Menneneesa,
Kadenpa KoongHON XuMuu. - Pesxxum noctyma: http://colloid.distant.ru/1-
test.html

S ®@oH OLIEHOYHBIX CPEICTB
OrnieHOYHBIE CPEICTBA HAXOSATCS B MPUIIOKEHUU K PabOYUM Mporpammam
JTUCITUTUINH.

6 MarepuajibHO-TeXHHMYeCKas 0a3a, HeoOXoaMMasi 1JIsl OCYLIEeCTBJICHHUS

00pa3oBaTeJIbHOIO Mpolecca Mo JUCHUIJINHEe (MOLYJII0)
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J11s1t pOBe/ICHNUS JIEKIIMOHHBIX U TPAKTUYECKUX 3aHITUH HEOOXOAMMO CIIEIYIOIICe
o0opyaOBaHUE:

TexHuueckue cpeacTBa o0ydeHus (MyJIbTUMEIUNHBIN IPOEKTOP, HHTEPAKTUBHAS
nocka, [IDBM).
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