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IlosicuuTeTbHAd 3aIUCKa

OnekTUBHBIN Kypc «OCHOBBI XMMUYECKHX, METOJIOB HCCIICIOBAHHS BEIIECTBA» paccuuTaH Ha 17
Y4acoB.
DNEeKTUBHBIN Kypc IpeaHa3HadyeH it yqamuxcs 10 KiIaccoB, MpOSsBIISIIONINX MOBBIIICHHBIH HHTEPEC K
M3Y4YEHUI0 XUMHUM, HMEIOIUX XOpolirue O0a3oBble 3HAHUS OOMEH W HEOPraHUYeCKOM XUMUU U
coOMparoIMXcsl MPOJODKHTh 0O0pa30BaHWE B BBHICIIHX YYCOHBIX 3aBEACHUSX E€CTECTBCHHOHAYYHOTO
po IS

Ileny Kypca: cucrteMarusanus W yriIyOJeHHE 3HAHMM ydamuxcs O (YHIAMEHTAJIbHBIX 3aKOHAX
oO1reld 1 HEOPraHMYECKOW XWMHH; MPEJOCTABUTh yJaIIUMCS BO3MOXHOCTh MPUMEHUTh XUMHYECKUE
3HaHUS Ha TIPAKTHUKE.

3aoauu Kypca:
e (opMupoBaTh OOIIEHAYYHBIE a TaKXKE XWMHUYECKHE YMEHHS W HaBBIKH, HEOOXOIMMEIC B
JESTeTBbHOCTH SKCTIEPUMEHTATOPA U TIOJIE3HBIE B IOBCETHEBHOMN KU3HU;
® Co3/1aTh YCIOBHS IHS (OPMHPOBAHUS W PA3BUTHS Y YYAIIUXCS YMEHHUS CaMOCTOSITEIHBHO
paboTaTh CcO CIpPaBOYHOM M y4yeOHOU JUTEpaTypol, COOCTBEHHBIMH KOHCIEKTaMH, IPYTUMU
WCTOYHUKAMHU UH(POpPMAITUH.

['maBHOE copepx)aHne TEOPUH XUMUYECKUX METOJIOB aHAJIN3a COCTABIISET XUMUUYECKAsI PEaKIus KaKk

CPENICTBO TMOJMY4YEHUsT MHPOPMAIUA O XUMHUYECKOM COCTaBE BEIICCTBA, T. €. UCIOJb3yeMas THS Iesei
KaueCTBEHHOTO M KOJIMYECTBEHHOTO aHain3a. XHUMHUYECKHH aHAJM3 OCHOBAaH Ha ()yHIaMEHTaJIbHBIX
3aKoHax oOmeld xuMuHu. UToOBI OBJIageTh aHAJTUTHYSCKUMU METOJaMHM, HEOOXOJUMO 3HATh CBOMCTBA
BOJIHBIX PAcCTBOPOB. OCHOBHBIC IIOJIOKEHHUS TEOPHHU DJICKTPOJUTUUECKOW THUCCOIUAIIUH, YCIOBUS
B3aMMOJICHCTBHS HMOHOB B pAacTBOpPAX, PEAKIUH KOMIUIEKCOOOpa30BaHUs, KHUCIOTHO-OCHOBHBIC U
OKHCITUTEILHO-BOCCTAHOBUTEIILHBIE CBOMCTBA BEIIECTB. 3HAHWE TEOPUH TIPOIIECCOB IO3BOJISET
CO3HATENILHO YIMPABJIATh XUMHUYECKUMH PEAKUMSIMH W CO3JaBaTh YCJIOBHUS JIJIsI ONPEACICHUS BCEX
AJIEMEHTOB WJIM WX COCIWHECHHH, MMEIOIIUXCS B HMCCIEIyeMbIX,00beKTaX. JlaHHBIH Kypc, MO3BOJISET
PACKpBITh B3aUMOCBSI3b OCHOBHBIX IMOHSTHIA: «COCTaB», CTPOCHHE» U «CBOMCTBA « BEIIIECTBA.
[Ipu pazpaboTke mporpaMMbl AJIEKTUBHOTO Kypca akIEeHT JIeJIaeTCs Ha T€ BOIPOCHI, YMEHUs, KOTOPBIC B
0a30BOM Kypc€ XMMHUU OCHOBHOW M CPEIHEH IIKOJIBI paCCMaTPUBAIOTCS HEIOCTATOYHO IOJTHO WM HE
paccMaTpUBaKOTCS COBCEM, HO BXOST B MPOTPAMMbI BCTYIMHUTEIIBHBIX 3K3aMEHOB B BY3bl. XHUMUUYECKOE
paBHOBECHE HU3Yy4aeTCsi B Kypce€ XMMHUU CpPEJHEH MIKOJBbI, HO HEJIOCTATOYHO IIyOOKO, MOATOMY st
yUYalIMXCcsl OKa3bIBAIOTCS CIIOKHBIMH 3a/1auu Ha TeMbl «PaBHOBecue», «PaBHOBecue B pacTBopax». s
WX pelIeHUs KOHKpPETHbIe 3HAHUS XUMHHM CaMH MO ce0e He MOMOraroT; OT a0uTypueHTa TpedyeTcs
«MaTeMaTHYEeCKOE BHJICHHE» IPOOJEMBI W IMEPEBOJ XMMHUYECKUX BEIIMYMH B JOCTATOYHO IPOCTHIC
anreOpanvecKue BhIPAKCHHS.

Tema «PaBHOBecHe B pacTBOpax» TaK)Ke CUUTAETCS CIOKHOM, MOCKOJBKY B HEM HCIHOJB3YIOTCS
MOHATHUS: POU3BEICHHE PACTBOPUMOCTH 1 pH.

Ho rmaBHas cno’kHOCTh HE B CAMUX JIOCTATOYHO MPOCTHIX opMyrax, a B yMEHHI UMU MOJIb30BATHCS B
IIMPOKOM JHarna3oHe ycioBuid 3amad. [loaToMy mpencraBisieTcs 1e1ecoo0pa3sHbIM BeIPAOOTaTh TaKOE
yMeHue. BBeieHne moHATHS 0 KOHCTaHTe XUMUYECKOU peakiuii mo3BossieT Ooee

000CHOBAHHO PacCyXAaTh O CMEIICHUH PaBHOBECHS MTPH BO3ACWCTBUU HA CHCTEMY U3BHE.

B mikonbHBIX TTpoaMMax, Kak MpaBUTE, OTCYTCTBYIOT OCHOBHBIE MOHSATHS XUMHUHU KOMILIEKCHBIX
coenuHeHuil. OQHAKO B MIKOJIE PACCMATPHUBAIOTCS MPOCTEHIME aluI0KOMIUIEKCH (OepIuHCKas
na3yph, TypHOYJIE€Ba CUHB), THIPOKCOKOMIUICKCHI (B YaCTHOCTH, AIFOMUHHUS) U JIP.

[lenecooOpa3Ho pacCMOTPETh NaHHYIO TEMY Ha 3aHITHIX dJIEKTUBHOTO Kypca.

Takum o0pazoM, B mporecce H3y4eHHs] Kypca YYCHHMKH OCBAaWBAIOT HOBBIE sl ce0sl TEOpEeTUUECKUe
MOHATUSA, YYaTCsi TMOJIb30BaThCs COOTBETCTBYIOLIMMH CIPABOYHBIMU JaHHBIMUA. [T  ywamuxcs,
MIPEIMOJIAraloX CBA3aTh CBOIO OYIyIIyI0 Mpo(hecCHOHANBHYIO NeITeIbHOCTh C OHOJOTUEH, MEAUIIMHOM,



CTPOMTEIBCTBOM, CEJIBCKAM XO3SIICTBOM, BaXKHbI 3HAHUS 00 OCOOEHHOCTSIX OOBEKTOB W SBICHHH,
M3Yy4aeMbIX KOJUIOMJHOM XMMHEN. B paMkax IIKOJIBHBIX KypCOB XMMHUHU 3TUM BOIIPOCAM YIEJISAETCS Mallo
BHUMAaHHs, TaK 4YTO BKJIIOYEHHE B KypC TPAKTUYECKOW pabOThl Ha 3Ty TEMYy SBISETCS BIIOJIHE
OIIPABAAHHBIM.

BrimonHenue mpakTH4ecKux paboT CIOCOOCTBYET KOHKPETHOMY M NMPOYHOMY YCBOGHHUIO YUYAITUMUCS
OCHOBHBIX pa3/ielioB OOLIell W HEOPraHMYECKOW XUMHUU. Y4alluecsi OCBAauUBAIOT NpPaBUJia BHYTPEHHETO
pacropsika B XUMHUYECKOH J1ab0paTOpHH, MPUEMBbl PabOThI,COBEPIICHCTBYIOT HAaBBIKA OOpaIIeHUsI C pe-
aKTUBaMU. XUMHYECKOU MOCYA0U, TpUOOpamMHu.

Ot ywammuxcss TpeOyeTcsl TIIATeabHAss W CHUCTEMAaTHYecKas pEerucTpanus IPOBEAECHHBIX paloT,
Habmronenuii. IlpemycMaTpuBaeTcs, 4TO BCIO TPOJENAHHYIO DPa0OTy ydamiuecs OJDKHBI OTpaXaTh B
paboueii TeTpaau mo Gopme, npeasoKeHHON yuuTeneM. OTUeT yJanuxcsi 00s13aTeIbHO TOJDKEH BKIIOYATh
YCIIOBUS BBINOJHEHHsI PEaKlMi, yYpaBHEHHUS INPOJEIAaHHBIX XMMHYECKHMX PpEAaKIMM B MOJIEKYJISIPHOM,
MOHHOM M COKpAall€eHHOM HOHHOM BWJAaX, JUISI OKHCIWTEIbHO-BOCCTAHOBMTEIBHBIX PEAKIHM - CXEMBI
AIIEKTPOHHO-MOHHOTO OanaHca. B oTderax JOJKHBI ObITh OTpaKeHbl HAOJIONEHUS U BBIBOJABI YUaLIUXCA.
Onucanve paboT MO KOJMYECTBEHHOMY AHAINW3Yy JIOJDKHO BKIIIOYATh XMMHYECKYIO CYIIHOCTh METO[a,
KpaTKUM XOJ aHalli3a, pacyeThbl. YUUTENb MPOBEPSET MPAaBHWIBHOCTh OGOpPMIIEHMs 3amuced B paboumx
TETpaJsiX U OTYETOB IO BHIIOJHEHUIO MHIMBUIyalbHBIX KOHTPOJBHBIX 3a/laHUM, pa30upaeT OlnOKY.

TpebGoBanus k pe3ysabratam oO0ydeHUs

[Tocne n3ydeHust 3MeKTUBHOTO Kypca «OCHOBBI XHMHUYECKHUX METOJIOB UCCIIEIOBAHNUS BEIIECTBAY yuaujuecs
0a2ICHbBL:

XapaKkmepu3o6ams: CKOPOCTh XUMUIECKON PEaKIui, XUMHUIECKOE PAaBHOBECHE,

npuniun Jle [llarenbe, HOHHOE MPOM3BEICHUE BOJbI, BOJOPOHBINA MOKa3aTenb U mKana pH, KOHCTaHThI
pPaBHOBECHS Pa3IMYHBIX THUIIOB PEAKIUH, TPOTEKAIONUX B pacTBOpax (MPOM3BEICHUE PACTBOPUMOCTH,
KOHCTAHTBl JIUCCOIIMAIIMA KHUCJIOT W OCHOBAaHWUM, KOHCTAaHTBI YCTOWYHMBOCTH KOMIUIEKCOB)" TOHSATHS
Oydepubie pacTBOpBI, OydepHas eMKOCTh, (pa3bl, TOMOTEHHBIE W TETEPOTCHHBIC CHCTEMBI, JMCIIEPCHBIC
CHUCTEMBI, KO.TTOUIHBIC PACTBOPHI (JIMO30JIM), 30JIM M TEIH, MHULEUT TUCIIEPTUpOBAaHUEC, KOHIACHCAITHSI.
TIEeTITU3AIUS, KOATYJIISIITUS;

3Hamb: OCHOBHBIC TIOHATHS KOOPAMHAIIMOHHONW TEOPHH, TOHSATHS TUTPAHT, TUTPYEMOE BEIIECTBO,
CTaHJAPTHBIA (TUTPOBAHHBIN) PacTBOP, TOYKA IKBUBAJICHTHOCTH, (PAKTOP SKBHUBAJICHTHOCTH, WHIUKATOD;
YCIIOBUSL CMEIICHUS XUMHYECKOTO PaBHOBECHS, BIMSIHUE Pa3IMYHBIX (DAKTOPOB HA YCTAHOBJICHHE H
CMEIIEHNe XHMHYECKOTO0 paBHOBECHUS B PACTBOpAxX; YCJIOBHUS BBIMAJCHUS W PACTBOPEHHUS OCAIKOB,
3aBUCHUMOCTD TIOJTHOTHI OCAXICHHUS OT Pas3IMYHBIX (PAaKTOPOB; CIOCOOBI MOJIYYCHHS KOJUIOUIHBIX CHUCTEM,
MPUYUHBI arPETaTUBHON M CEIMMEHTAIIMOHHOW YCTOMYMBOCTH JUCIIEPCHBIX CUCTEM, 3AIIUTHOTO JICHCTBUS
KOJUIOWJIOB, OTJIMYME KOJUIOMAHBIX PACTBOPOB OT MCTHHHBIX PACTBOPOB; CIOCOOBI  BBIPAKCHHS
KOHIICHTPAIIMA PACTBOPOB; KAYECTBEHHBIC PEaKIMM Ha Hanbojiee BaKHbIC KATUOHBI M aHUOHBI, a TAaK)KE Ha
HEKOTOPBIC OPraHUYECKHE BEIIIECTBA;

00bACHAmMY. YCIOBUS CMEILICHUS T€TePOreHHBIX PABHOBECHH B HACHIIIIEHHBIX

pacTBOpax MaJIOPACTBOPUMBIX DJIEKTPOJIUTOB, IOHUMATh 3HAYECHUE PEAKIMA OCAXKICHUS ISl XUMHYECKOTO
aHallM3a; CYIIHOCTh THApOJN3a U OydepHOro NEHCTBHUS, OKUCIUTEIbHO- BOCCTAHOBUTEIBHBIX PEaKIUi,
KOMILJIEKCOOOpa30BaHUs, CYIIHOCTh  Ipoliecca TUTPOBAaHUS, OCOOCHHOCTHM  MPUTOTOBJICHUA U
CTaHapTU3AIMN pabOYNX PacTBOPOB;

yMemp:  BBIUUCIATH KOHIICHTPAIMIO HOHOB BOJOPOJa B PAcTBOpPaxX CHUIBHBIX M CIAOBIX KHUCIOT H
OCHOBAHUM, KOHCTAaHThl JAMCCOLMALMM KUCIOT MU KHUCIBIX COJIEH, MPOU3BEIECHHUE PACTBOPUMOCTH TIO
M3BECTHOM PACTBOPUMOCTH, PACTBOPUMOCTH BEIIECTBA B YUCTOM BOJE MO HM3BECTHOMY IPOU3BEICHUIO
PacTBOPUMOCTH U PACTBOPUMOCThH BEIIECTBA B NMPUCYTCTBUU OJHOMMEHHOI'O MOHA; COCTABIATH IMOJIHBIE U
COKpaIlleHHble HOHHBIC YPaBHEHMSI XUMHMUYECKUX DPEaKIMil, ypaBHEHHS peakUuid TUIAPOH3a, YpaBHEHHS
OKHCJIMUTEIbHO- BOCCTAHOBHUTENBHBIX PEAKIUi Ha OCHOBE 3JIEKTPOHHOTO U AJIEKTPOHHO-MOHHOTO OajaHca;
aHAIIM3UPOBATh PE3YIbTAThl HAOIIOAAEMBIX.OMBITPB, OOBACHATH XUMHYECKHE, PEAKIMU C TOYKH 3PEHHS
W3YYECHHBIX TEOPHIi;.MPOBOJUTH CTATUCTUYECKYIO 0OpabOTKy pe3ylbTaToB JKCIIEPUMEHTA; TOTOBUTH pac-
TBOPBI 33IaHHOM KOHIIEHTpALUU, MPUOOPECTH HABBIKU BBITIOJHEHUS TUTPOBAHMS, OTPEAETSATH BOIOPOHBIN
MoKa3zaTeib cpelibl MeTolaMu pH- MeTpuu 1 BU3yaJIbHOTO KOJIOPUMETPUPOBAHUS;




coonwodams.  TpaBWIA TEXHUKH O€30MacCHOCTH NpU OOpalleHHH C BEIIECTBAMHU H
XUMHYECKOH TIOCYI0H, TabopaTopHBIM 000PYIOBaHUEM;
HOHUMAamMp: BAKHOCTb OXPaHbl OKPYXKAIOIIEH Cpebl.

MeTtonbl 00yueHus

OCOOEHHOCTBIO TpeAIaraeMoro Kypca sIBJISIETCSl €ro MPUKIIaIHasi HalpaBIeHHOCTh. boibiioe BHUMaHne
B KypcCe yJIEJIE€HO U3YYECHHIO TEX
BEIIECTB, KOTOPbIE OKPY)KalOT ydyalluxcs B MoOBcegHEBHOW ku3HU. CojepxaHHe Kypca HUMEET
JKCIIEPUMEHTAIIBHYIO HAIIPaBJIECHHOCTh
OObeKkTaMu UCCIIEJOBaHMS CTAHOBATCS MPUBBIYHBIE Ul PEOSAT MaTepHalibl, IPOAYKThI MUTAHUS — TO, C YEM
y4aluecs BCTPEYaroTCs B TOBCEHEBHOM KU3HH.

Copeprxanue Kypca

Beenenue (4 u)

Hayunslii skcriepumMeHT U ero posib B mo3HaHuu. I[lorpemHocty »skcnepumenTta. OleHka
norpemrHocTeit. O6paboTKa pe3yabTaToB IKcIepuMenTa. [ padukn.

B3anMocBs3p Mexay coctaBoM H cBolicTBamMu. Dusndeckue, (PU3NKO-XUMUIECKHE U XUMHYECKUE
CBOIMCTBA BEIIECTB. AHAJIU3 U CUHTE3. AHAIUTHYECKAs XMMHSI — HAyKa O METOJaxX aHaJIM3a BEIIECTBA.
XUMHUYEeCKUN aHamu3. 3adadyd ¥ 00JIaCTH TPUMEHEHHUS XMMHYECKOTO aHaim3a. Buapl XHUMHYECKOTO
aHanu3a. OyeMeHTHBIM aHaum3. DazoBbii anamm3. KadecTBeHHBIM aHaNMM3: uWASHTU(UKAIUS U
obnapyxenne. KonmuectBennsiii ananu3. CTaauu aHATMTHYECKOTO TIpoiiecca: 0TOop MpoObl, MOATOTOBKA
poOBI K aHATIU3Y, U3MEPEHUE, OIICHKA PE3yJIbTaTOB U3MEPCHHUSI.

XuMHUYecKash peakmus Kak CpPEACTBO TMOJy4YeHHs HHGPOpPMAIMd O COCTaBe BEIIECTBA.
AnanuTudeckas — peakius.  TpeOoBaHMs, TPEOBABISEMbIE K  AQHAIUTHYECKUM  PEAKITHSIM.
UyBCTBUTENBHOCTh, CHCIM(PUIHOCTh U CEIEKTUBHOCTh. Kiaccudukanus aHaIUTHYECKUX PEaKIUid I0
XapakTepy XMMHUYECKOTO B3aMMOJICHCTBUS M MO NMPUMEHEHHUIO. YCIOBHUS MPOBEACHUSA AHATUTHUYECKUX
peaKkuu.

Texnuka 0€30MaCHOCTH W OCHOBHBIC TpaBWiIa pabOThl B XMMHYECKOW Jytabopatopuu. TpeOoBaHHs K
oTuéty. OO0pyI0BaHHE U PEAKTUBBL. MBIThE U CYIIIKa XUMHUYECKON MTOCY/IBI.

Tema 1
PacTBopbl. MeToabI Onpe/ie/ieHUsi KOHIEHTPaun pacTBopoB. TurpoBanue (4 4)

PactBopbl. Mepa pactBopuMocTu. MeToabl onpeieNieHusl KOHIEHTPAIlUU PacTBOPOB, TUTpOBaHHE.
CymHocTh MeTOJ1a. YCTAHOBJIEHHE TOYKM ODKBUBAJIEHTHOCTH. VHIuKaTophl. Beluucienue pesynbraToB
tutpoBanus. [lonstue 00 ’KBUBaNiEeHTE, SKBUBAJIEHTHONW Macce, HOPMaIbHOUW KOHILEHTPALUU PACTBOPOB.
Knaccudukanus MeToIOB TUTPOBAHHUS MO CHOCOO0y MpPOBENCHHS TUTpPOBaHUA (TpsAMoe, oOpaTHOE,
TUTPOBAHHE 3aMECTUTES) W 10 THIy PEAKIHH, JeKAlel B OCHOBE MeToAa (KHCIOTHOOCHOBHOE
TUTPOBAHUE, OKUCIUTEIHbHO-BOCCTAHOBUTEIHHOE TUTPOBAHHE, KOMIUIEKCOMETPUUYECKOE TUTPOBAHUE U
TUTPOBaHHE MO MeToay ocaxnaeHus). CraHgapTHbIA (TUTPOBaHHBIM) pacTBOpP, CHOCOOBI €ro
npurotoBieHus. CtannapTuzanus pactBOpoB. KHCIOTHO-OCHOBHOE TUTPOBAHUE.

Tema 2
3aKo0H AeHCTBYIOIIMX MACC M ero NpUMeHeHne B XMMU4eCKOM aHaJm3e (2 4)

3akoH neicTByromux Mmacc. OOpaTuMble W HeOOpaTHMble peakuuu. XHMHUYCCKOE pPaBHOBECHE.
KoHcTanTa paBHOBecus: — Mepa IITyOMHBI IpoTeKaHus nporecca. KoHCTaHThl XUMHUYECKOTO PaBHOBECHUS
JUIsL TOMOTE€HHBIX M T€TEPOrCHHBIX peakiuil. BiusHue M3MEHEHMs BHEIIHUX YCIOBUM Ha IOJIOXKCHUE
xumudeckoro pasHosecus. [Ipunnun Jle llatense — bpayna.

Teopust snexTponuTHuecKord auccouuanyu. CHIIbHBIE M Cla0ble 3JEKTPOJUTHL. XHMUYECKOEe
PaBHOBECHE B BOJHBIX PACTBOpaX dJIEKTPOJIUTOB.



BripakeHus JUid. KOHCTaHT PaBHOBECHSI PAa3NIMUHBIX TUIIOB PEAKIMNA MPOTEKAIOIKX B pacTBope. MoHnHOE

npousBelieHne Boabl. Bomopoassiii mokasarenp u mkana pH. KoHueHrpauuss HOHOB BOJOpoda B

pa30aBIEHHBIX PACTBOPAX CIA0BIX KUCIOT M OCHOBaHMM. MeTtoabl uamepenust pH. MaaukaTopsl.
Bydepnsie pactBopbl. CymHocTh OydepHoro aeiictBus. bydepnas émkxocts. Breramcnenne pH B

OyepHBIX pacTBOpax, 00pa30BaHHBIX C1a00¥ KHCIOTOHN U €€ COJIbIO OT CHIILHOTO OCHOBAHUS M CHIILHOM

KHACJIOTOW M €€ COJIbI0 OT ciaaboro ocHOBaHMS. 3HaueHHe Oy(epHBIX PacTBOPOB B IMOYBOBEACHUH U

onosoruy.

Ipakmuyeckas paboma 5. XMMHYECKOE paBHOBECHE B BOJHBIX PACTBOPAX AIIEKTPOJIUTOB.

Ipakmuueckasn paboma 6. Onpenenenne pH BOIHBIX pacTBOPOB.

Ipaxmuueckas paboma 7. BydepHoe neiicTue.

Tema3

KommuiekcHblie coequnenus (2 4)

OcHOBHbIE  TIOHATUS, KOOPAMHALMOHHOM  Teopuu  (KOMIUIEKCOOOpazoBaTelb,  JUTaHIbI,
KOOPIMHAIMOHHOE YHCJIO, JCHTATHOCTh JMraHaa). HoMeHKIaTypa KOMIUICKCHBIX —COCIMHCHHI.
[loBeneHne KOMIUIEKCHBIX COEAMHEHMH B pacTBopax. KoHcTaHThl ycToifunBocTH (0Opa3oBaHMs) H
HecToMKoCTH. [losydeHne u pa3pylieHue KOMIIEKCHBIX COCIMHEHNM.

Xenatel. BuytpukommnekcHbsle coeaunenus. Kommnekconsl. [IpuMmenenne kommiekcooOpa3oBaHusl B
XUMUYECKOM aHanu3e. KOMIUIEKCOHOMETPUYECKOC TUTPOBAHHUE.
Temad
Teoperuyeckne 0OCHOBBI PeaKLUil 0CAKICHUSI pacTBOpeHus (4 4)

FeTeporeHHHe paBHOBeCI/IH B HACBIIICHHBIX paCTBOan MaJ'IOpaCTBOpI/IMI)IX CUJIBHBIX BJ'ICKTPOJ'II/ITOB.
[IpowusBeneHre pacCTBOPUMOCT. Y CJIOBHUS BBINIAJICHUS U pACTBOPEHUS
OCaJIKOB. 3aBHCHUMOCTb TIOJHOTBHI OCXKICHUS OT pa3IuYHbIX (akTopoB. CMeleHHe TreTeporeHHBIX
pPaBHOBECHII B HACBHIIICHHBIX pAacTBOpax MaJIOPACTBOPHMBIX DJICKTPOJUTOB. 3HAYCHHE pPEAKIUH
OCAXKIECHUS 11 XMMHYECKOTO aHaIu3a.
Pewenue 3a0au. Ilpumenenne nmpou3BeIcHUs PACTBOPUMOCTH.
Tema 5

Oo0Opa3oBaHue KOJUIOHIHBIX cUCTEM (2 4)

®a3pl. ['OMOTeHHBIE M TeTepOreHHbIE CHCTEMBL. JlucrepcHbie cucTeMbl. KoJutowaHbie pacTBOpHI
(ymmo3omm).JIno pritbHBIC u JuodoOHBIe KoJUIOWABL. 30Ju U read. Munemna. [lonmydenne wu
YCTOMYMBOCTD KOJUIOUIHBIX CHCTEM, muctieprupoBanue. Konnencanus. [lentuzarps.
ArperaTuBHasT W CEJMMCHTAHHMOHHAs YCTOWYHMBOCTH JHCIEPCHBIX cucteM. Koarymsuus u ee
NpeaoTBpalleHue. 3alIuTHOS ACHCTBUE KOJIOUIOB.
Tema 6

OxucIMTEeIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCH] M X IPMMEHEHNe B aHau3e (2 1)

OKHCIIUTEIIEHO-BOCCTAHOBHUTEIIHHEIC (bYHKI_II/II/I BCIICCTB n HaIIpaBJICHUC OKHUCJIUTCIIBHO -
BOCCTAaHOBHUTCIIBHBIX peaKI.[PIfI. OKuCIATEIb. BoccranoBurens. PGI[OKC'HapBI. CTaHI[apTHBIe
QJICKTPOJHBIC ITIOTCHIHAJIbI. Psan CTAaHAAPTHBIX 3JICKTPOAHBIX ITIOTCHIHWAJIOB. 3aBHCHUMOCTh QJICKTPOAHOTO
MNOTCHIMAJIa OT MPUPOJAbI pCarupyrommnx BCEHICCTB, OT HUX KOHLCHTpalWH, TCMIICPATYPHI, pH CpCAabI,
pacTBOPUMOCTH, MMpUCYTCTBUA B CUCTEMC KOMHJ'IeKCOO6paSOBaTCJ'IH. 3akoH OKBUBAJICHTOB
IMPUMCHUTCIIBHO K OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIM PCAKIIUAM.

OKHCIUTETFHO-BOCCTAHOBUTEIIHEHOE TUTPOBAHUC. MeTto bl TUTPOBAHUA, OCHOBAHHBIC Ha

OKHCJIMUTEIIbHO-BOCCTAHOBUTENBHBIX ~ CBOWMCTBAX  CHCTEMBl HOJI —  HOAuA  (MOJOMETpHs).
HNonomerpuueckoe TutpoBanue. Moaumerpuueckoe TUTPOBAHUE.
Tema 7

OcHOBBI KaYeCTBEHHOT0 aHamu3a (4 1)

Knaccudukarus peakuuii B kadecTBeHHOM aHanu3e OCHOBHBIE MPUHIUIIBI KAYECTBEHHOTO aHAIH3a.
JIpoOHBI U cUCTEeMaTUYEeCKHU aHaTH3.

Tema 8



AHaJIN3 HEKOTOPBIX 00HEKTOB OKpY:Kamouieil cpeasl. KoHTpoab kayecTBa npoaykToB nuranus (10

)

Oxpana okpyxatomeid cpeabl. KOHTposib KadecTBa BO/IBI.

KecTkoCcTh BOJIHI;

BO3HHUKHOBEHUS. Bujiel xkecTrocT. CriocoOsl yerpaneHus. OnpeneseHne )XeCTKOCTH BO/IBL.
Xumuyeckass XapakTepucTtuka mouB. Peakiusi mouBeHHoro pactBopa (pH). ®opmbl mnouBeHHOU
KHCJIOTHOCTH. 3HaueHHWe 3HaHusA pH BOAHON M COJIEBOM MOYBEHHOM BBHITSKKH. M3BecTkoBaTh MOYB.

Bydepnast EMKOCTh 1MOUB.

KoHTponp kauecTBa MpPOAYKTOB MNUTAaHUSA. AHaI0 MHMHEPAIbHBIX

HaIUTKOB.»AHanU3 MoJioka. OnpesesieHue CB&XXKECTH MsCa U PhIOBI.
Paboyas mporpaMma cocTaBiieHa Ha OCHOBE MTPOTPaMMBI XUMHSI 3JICKTUBHBIC KYPChI [T ydamuxcs 10
- 11 xmaccet ABtop mporpammbl: A. M. KonecuukoBa — M.: JIpoda. 2010 Ilpencrasiennas pabouas

porpaMma paccuuTtana Ha 17 gyacos

IIPUYUHBL €€

BOO W IMIPOXJIaAUTCIIBHBIX

Tema Kommuectso KoanuectBo
JacoB JacoB
110 IPOrpaMme dakTuyeckoe
Beenenue 2 2
Tema 1. 2 2

PacTtBOpBl. MeToAbI onipeieieHuss KOHIEHTPAU
pactBopoB. TurpoBanue

Tema 2. 1 1
3aKOH JCMCTBYIOIIUX MACC U €r0 MPUMEHEHHE B
XUMHYECKOM aHaJIN3¢

Tema 3. 1 2
KomrmnekcHbie coennHeHus

Tema 4. 2 2
TeopeTnueckue OCHOBBI PEaKIMil OCaXKICHUS

pacTBOpeHus

Tema 5. 1 1
O6pazoBaHue KOJUIOUTHBIX CUCTEM

Tema 6. 1 1

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC IMpOoNHECChl U UX
IMIPUMCHCHUC B aHAJIM3C

Tema 7. 2 2
OCHOBBI KAYECTBEHHOI'0 aHAJINA3a
Tema 8. 5 5

AHaM3 HEKOTOPBIX 0OBEKTOB OKPYKAIOIIEH CPeJIbl.
KoHTposb kauecTBa MPOayKTOB MUTAHUS

17 17
Hroro:
KaJICHI[apHO - TCMAaTU4YCCKOC INIaHUPOBAHUC
Ne Tema Yucio
Beenenue (2 yaca)
1 HayuHblil 3KCIIEpUMEHT M €ro pojb B MO3HaHUM. [lorpemrHocTu sKCIepuMEHTa.

Onenka mnorpemHocTeil. OOpaboTka pe3yabTaToOB 3KclepuMeHTa. [ 'paduxi.
B3anmMocBs3p Mexly cocTaBoM M cBoicTBaMU. Dusnueckue, GU3NKO-XUMUYECKHE
U XUMHYECKHE CBOMCTBAa BeUIECTB. AHalIM3 M CHHTE3. AHaIUTHYECKas XUMUS
XuMHUYecKasi peakiys Kak CpeJCTBO NOJydYeHUs] HMHPOPMAIMH O COCTaBE BEIECTBA.




Ananutnyeckas peakuus. TpedoBaHus, IPEIbABISIEMbIE K AHATUTUUECKUM PEAKIU -
aM. UyBCTBUTEIBHOCTb, CHEUU(UYHOCTH U CEeNeKTHUBHOCTh. Kitaccuduxanms
AQHAJIMTUYECKUX pEaKUMi [0 XapaKTepy XMMMYECKOIO B3aMMOJECHCTBUS U IO
IIPUMEHEHHUIO. Y CJIOBUS IIPOBEJACHUS aHATUTUYECKUX PEaKIIMA.

Texnuxka 0e3onacnocmu u OCHOGHble NpasulIad padomvl 6 XUMUUECKOU
nadopamopuu. Tpebosanua k omuémy. Obopyoosanue u peakmuevl. Moimve u
CYUKA XUMUUECKOU NOCYObl.

I1/p Nel. Bs3BemmBanue oOpa3la M CTaTUCTHYECKass oOpabOTKa pe3yabTaTOB B3BEIIMBAHUSL.
I1/p Ne2. OznakomiieHue ¢ 00OPYJAOBaHHUEM M OCHOBHBIMH NpPHEMaMu PabOThI B
XMMMYECKOH 1abopaTopuu

Tema 1.
PacTtBOpBI. MeTO 161 OTIpeieieHus] KOHIIEHTPAIHK pacTBOpoB. TurpoBanue (2

4

PactBopel. Mepa pactBopumocTu. MeTonpl  OonpeAesneHuss  KOHLIEHTpaIuu
pactBopoB,  TurpoBanume. CymHOCTH  MeTOAA.  YCTaHOBJIEHHE  TOYKHU
DOxBuBaIeHTHOCTU. MIHMKaTopel. Beruncienue pe3yapTaToB TUTpoBanus. [loHstie
00 SKBUBAJICHTE, YKBUBAJICHTHOM Macce, HOPMAJIbHOM KOHIICHTPAIIMH PACTBOPOB

[1/p Ne3. OnpeneneHrie KOHIIEHTPALUK PACTBOPA IO €0 MJIOTHOCTH.
[1/p Ned. Tlpurorosnienne pacTBOPOB U ONpPEIENEHHE UX KOHIEHTPAIMH TATPOBAHUEM

Tema 2.

3aKoH JIEHCTBYIOIIUX MAaCcC U €ro MPUMEHEHHE B XUMH4YeckoM aHau3e (1 9)

3akoH JedcTByromux Macc. OOpatumble U HeoOpaTHMblE  pPEaKIHH.
Xumunucckoe paBHoBecue. [Ipunnun Jle [laTense -

bpayna.

I1/p Ne5. Xumuueckoe paBHOBECHE B BOJHBIX PACTBOPAX AJIEKTPOJIUTOB.

Tema 3.
KommiekcHbie coequaenus (1 u)

OcCHOBHbIE TOHSATHS, KOOPAMHAIIMOHHOW Teopun (KOMILIEKCOOOpa3oBaTeb,
JIMTaH[Ibl, KOOPIMHAIIMOHHOE YMCIIO, JCHTATHOCTh Jjurania). HomeHkiarypa
KOMILJIEKCHBIX COSAMHEHU.

[ToBeneHre KOMIUIEKCHBIX COEAMHEHUN B pacTBopax. [lomyueHue u paspyiieHue

KOMIUIEKCHBIX COEIMHEHNI.
[T/p Ne6. KomrmuiekcHbIE COeTUHEHUS.

Tema 4.
TeopeTnueckrie OCHOBBI PEeaKIUi OCAKICHUS pacTBOPEHHS (2 1)

FeTepOFeHHHC PAaBHOBCCHA B HACLBINICHHLIX PACTBOPAX MaAJIOpPACTBOPHUMBIX
CUJIBHBIX 3JICKTPOJINTOB. HpOI/ISBe,I[eHI/Ie pacTBOPUMOCT. YcnoBus BeINaAcHUS U
PaCTBOPCHUA OCAOKOB. 3aBHCUMOCTH IOJHOTEI OCAXKIACHUA OT PA3JIMYHBIX (1)8.1('
TOPOB. CmMmenieHue ICTCPOrcHHbIX paBHOBeCI/Iﬁ B HACBIICHHBIX PaCTBOpaAx
MaJIOPACTBOPHUMBIX  SJICKTPOJIUTOB. 3HayeHue peaKuHﬁ OCaAXKACHHUA  OJIA
XUMHWYCCKOI'O aHaJIkn3a.

Pewenue 3a0au. Ilpumenenmne npous3Bei€HNUs PACTBOPHUMOCTH.
I1/p Ne7 O6pazoBanyie u pacTBOPEHHE OCAIKOB.

Tema S.
O6pa3oBanue KOUTOUAHBIX cucteM (1 )

@a3pl. ['OMOreHHble M TETEpOreHHblE CHUCTEMBI. JlUCIIEpCHBIE CUCTEMBI.
Komnouansie pactBops! (11030im).JInoduiasabie U 1MopoOHbIE KOJUTOUABL. 30711
n reau. Munenna. [lonydyeHue M ycTOMYMBOCTH KOJJIOMJHBIX CHCTEM, IUCIEP-
rupoBanue. Konnencauust. [lentuzanus.




[M/p Ne8. Tlomywyenue ruapososisi ruapokcuaa xenesa (II1) wim ruapokcuna
QIIOMHMHMSI pa3JIMYHBIMU METOJJAMH U U 3yYEHUE €r0 CBOMCTB.

Tema 6.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE ITPOLIECCH U X IPUMEHEHHE B aHanu3e (1 u)

10 OKHUCITUTENTFHO-BOCCTAHOBUTENIbHBIE ~ (DYHKIIMM  BEIIECTB W HalpaBJICHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Oxucnutens. BocctanoBuTENb.
I1/p Ne9. OxuciuTenbHO-BOCCTAHOBHUTEILHBIC CBOWCTBA BEIIECTB.

Tema 7.
OCHOBBI KaU€CTBEHHOTO aHaM3a (2 1)

11 Knaccudukanus peaknuuii B kauecTBeHHOM aHaiu3e OCHOBHBIE MPUHITUTIBI
KaueCTBEHHOT0 aHaiu3a. J{poOHBIN U cCTEeMaTUYeCKUI aHaIH3.
12 I1/p Ne10. KadyecTBeHHBIC peakiliy Ha HanOoJIee BaKHbIC KATHOHBI HAHHOHBI
Tema 8.

AHanu3 HEKOTOPBIX 00BEKTOB OKpYy:karolel cpeapl. KoHTposb kauecTBa MpOAyKTOB MUTaHUS (5 )

13 Oxpana okpyxaromed cpeasl. KoHTposis kadectBa BOJbL. JKEeCTKOCTH BOBI;
NMPUYMHBI  e€ BO3HUKHOBEHHWS. Buasl xecTtkocTtd. CrocoObl  ycTpaHEHHS.
Onpenenenne ) KeCTKOCTH BOJIBI.

[1/p Nel1. JKecmrxocmsb 60061, ee onpedenenue u ycmpaHneHue.

14 [T/p Nel2. Onpenenenre KOHIIEHTPAIUHA KUCIOPO/Ia, PACTBOPEHHOTO B BOJIE.

15 XuMmuyeckas xapakTepuctuka nous. Peakmus nouseHHoro pactsopa (pH). @opmer
MOYBEHHOW KHCJIOTHOCTHU. 3HaueHWE 3HaHWs pH BOAHON M COJIEBOMI NMOYBEHHOU
BBITSDKKH. M3BecTkoBath mouBwl.  [I/p Nel3. Kosmopumerpuueckoe ompesencHue
pH mouBsl. Bydepnas éMKoCcTh TIOUB.

[T/p Nel4. N3yuenne OydhepHO EMKOCTH MTOYBHI.

16 KoHTpons kayecTBa NpPOAYKTOB MUTAaHUSA. AHAIW3 MUHEPAIbHBIX BOJX U
MPOXJIaUTENbHBIX HAITUTKOB.
IT/p Nel5. KoHTpoJib KauecTBa MpOXJIagUTeIbHBIX HAITUTKOB.

17 AnHanus MoJoka.

[1/p Nel6 N3ydyeHnue mosoka Kak sMmysbcur. OnpeneneHrue CBEKECTH MsCca U PIOBI.
[1/p Nel7.Ananu3 kauecTBa MPOYKTOB MUTAHUS.

IT/p Nel18. Onpenenenue coaepxanus ButamuHa C B IPOYKTaX MUTAHUS
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