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[losicHuTENIbHAA 3alIMCKa

DneKTUBHBIN Kypc « OCHOBBI XUMHUYECKUX, METOJIOB HCCIIEIOBAHUS BEILIECTBA» pACCUMTaH Ha 34 yaca: OJJHO 3aHATHE B HEJIENIO B TEUECHHUE roJa.
DNeKTUBHBIA Kypc TpenHasHadeH i ydammxcs 10  Ki1accoB, MPOSBISIOMIMX MOBBIMICHHBIH MHTEPEC K M3YYEHUIO XUMHHU, MMEIOIIUX XOpOIIHEe
0a30BbIe 3HAHMA OOIIEH M HEOPraHMYECKOW XUMHHM M COOMPAIOIIMXCS MPOJODKUTh 00pa3oBaHKE B BBHICIIMX yYEOHBIX 3aBEJCHUAX €CTECTBEHHOHA-
YYHOTO MPOUIIS.

Iens Kypca: cucremaTnzanus U yriryOJaeHHe 3HAHUN ydaluxcsi 0 (yHIaMEHTaJIbHBIX 3aKOHAX OOIIeH M HEOPraHMYECKOW XUMHUH; MPEIOCTAaBUTh
y4aIrymMesl BO3MOYKHOCTh IPUMEHUTh XMMUUECKHE 3HAHNS Ha TIPAKTHKE.

3aoauu Kypca:

e (opMupoBaTh OOLICHAYYHBIE a TAK)KE€ XUMHUYCCKHE YMEHHS M HaBBIKM, HEOOXOJMMBIC B JESTEIBHOCTH SKCIIEPUMEHTATOPa M MOJIE3HBIE B

NIOBCETHEBHOM KH3HU;
e Co3/1aTh ycIOBHS AHA (OPMHUPOBAHHS M PA3BUTHA Y YUAIIUXCS YMEHHS CAMOCTOATENBHO paboTaTh CO CIPAaBOYHOW M y4eOHOH JIHUTEpaTypoH,
COOCTBEHHBIMU KOHCIIEKTAMH, APYTUMH UCTOYHUKAMU UHPOPMALIUH.

['maBHOE copeprkaHNe TEOPHH XUMHUECKHX METOOB aHAJIN3a COCTABISICT XMMUYECKasi peaklns KaK CPEJCTBO MOIYYEeHUS HHPOPMAIHH O
XMMHAYECKOM COCTAaBE BEUIECTBA, T. €. HUCIIOJIb3yeMas IHs Ielel KadyeCTBEHHOI'O M KOJMYECTBEHHOTO aHaM3a. XMMHUYECKUI aHaIW3 OCHOBAaH Ha
(byHIaMEeHTAIBHBIX 3aKOHaX oOmeil xumuu. YTOOBI OBNAJETh AHAJUTUYECKUMH METOAAMH, HEOOXOJMMO 3HATh CBOMCTBA BOIHBIX PAacTBOPOB.
OCHOBHBIE TIOJIOKEHHS TEOPUH DJICKTPOIUTUYCCKON TUCCOIMALINY, YCIOBUS B3aUMOJICHCTBUS HOHOB B PACTBOPAaX, peakui KOMIUIEKCOOOpa30BaHUs,
KHUCJIOTHO-OCHOBHBIE M OKHCIIUTEIbHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BEIIECTB. 3HAHME TEOPHH IPOLIECCOB I03BOJIET CO3HATENIBHO YIPABIATH
XUMAYECKIMHU PEaKUUsIMH M CO3/1aBaTh YCJIOBHS JIJIsI OTPENEICHUs] BCEX DIIEMEHTOB WM MX COEJIMHEHHH, MMEIOUINXCS B MCCIETyeMbIX,00bEeKTaxX.
JlaHHBIN KypC, TO3BOJISIET PACKPHITh B3aMMOCBSI3b OCHOBHBIX MIOHSATHI: «COCTaB», «CTPOECHUE) U «CBOMCTBA « BEILECTBA.

[Tpu pa3zpaboTke MPOTrpaMMBbI SJIEKTUBHOTO Kypca aKIeHT JIeaeTCcsl Ha T€ BOMPOCHI, YMEHHsI, KOTOphIe B 0a30BOM Kypce XMMHH OCHOBHOHM W CpeHeH
IIKOJIBl PACCMATPUBAIOTCSI HEJOCTATOYHO TOJIHO WJIM HE PACCMAaTPHUBAIOTCS COBCEM, HO BXOJAT B MIPOrPaMMbl BCTYIHUTEIbHBIX 9K3aMEHOB B BY3bl. XH-
MHYECKOE PaBHOBECHE M3YYaeTCsl B Kypce XUMHH CPEIHEH MIKOJBI, HO HEJOCTATOYHO TIYyOOKO, TIOITOMY ISl yYAaIIUXCs OKa3bIBAIOTCS CIIOKHBIMHU
3ajaun Ha TeMmbl «PaBHOBecue», «PaBHOBecue B pacTBopax». il MX pelIeHUs KOHKPETHbIe 3HaHMS XMMUHU CaMHU 10 cebe He MOMOrampT; OT
abuTtypueHTa TpeOyercss «MaTeMaTH4ecKoe BHJIEHHE» TPOOIEeMbl M TMEPeBOJ XMMHUYECKHX BEIMYMH B JOCTATOYHO MPOCTHIE airedpanyecKue
BBIPKEHUS.

Tema «PaBHOBECHE B pacTBOpax» TaKXKe CUYMTACTCS CIOKHOH, MOCKOJIBKY B HEH MCIIOIB3YIOTCS TIOHSTHS: POU3BEICHIE PACTBOPUMOCTH 1 pH.
Ho rnaBHas cio’KHOCTh HE B CAMHX JIOCTaTOYHO MPOCTHIX (POpMYIax, a B yMEHUH UMHU MOJIb30BAThCS B IIMPOKOM JIHaNa3oHe ycioBuii 3a1au. [loatomy
MIPEICTaBISETCS 1eNleco00pa3HbIM BEIPA0OTaTh TaKOe YMEHHE. BBeIeHNe TOHATHS O KOHCTAaHTE XUMHYECKOW peakInii TI03BOIsIeT Ooree
00OCHOBAHHO pacCyKJaTh O CMEIIEHUN PaBHOBECHUS NP BO3JICHCTBUN Ha CUCTEMY H3BHE.

B mxonpHBIX TpodamMmax, Kak MpaBUTe, OTCYTCTBYIOT OCHOBHBIE IMMOHITHS XUMUHU KOMIUIEKCHBIX COeMHEeHUH. OHAaKO B IIKOJIE
paccMaTpUBAIOTCS MPOCTEHIINE aluA0KOMIUIEKCHI (OepiIrHCKast Ja3yph, TypHOYyJIeBa CHHB), THAPOKCOKOMITIICKCHI (B YACTHOCTH, aJIFOMUHHUSA) U .

[lemecooOpa3HO pacCMOTPETH JJaHHYIO TEMY Ha 3aHATHUSX DJIEKTUBHOTO Kypca.



Takum o0Opa3zom, B mpoliecce M3yueHHUs Kypca YYEHHKH OCBAaMBAIOT HOBBIE JISi ce0sl TEOPETHUECKHE IMOHSATHUS, y4aTcsl MOJB30BaThCS COOTBETCTBYIOIIMMHU
CIPAaBOYHBIMU JAHHBIMU. JITA YydYamMxcsi, NPEANOJIAralolIuX CBA3aTh CBOIO OYyAYIIyl0 Mpo(ecCHOHAIBHYIO [eATeNbHOCTh € OHONOTHEH, METUIMHOH,
CTPOHUTENLCTBOM, CEIbCKUM XO3SIMICTBOM, BaXKHBI 3HAaHHA 00 OCOOEHHOCTSX OOBEKTOB U SBIICHUH, M3y4aeMbIX KOJJIOMTHOW XUMHEH. B pamkax IIKOIbHBIX
KYpCOB XMMHH 3THM BOIIPOCAM YAESAETCS MAJI0 BHUMAHUS, TaK YTO BKJIIOUEHHE B KypC MPAKTHUECKOW pabOThI HA 3Ty TEMY SIBJISIETCS BIIOJIHE ONPABIAHHBIM.
Brinmonnenue npakTH4ecKux padboT CIIOCOOCTBYET KOHKPETHOMY M MIPOYHOMY YCBOCHHIO YYAIIMMHCS OCHOBHBIX pa3/ieioB 0OIIeH U HEOpraHu4ecKon
XUMHU. Y4Yaluecss OCBauBalOT MPaBujla BHYTPEHHETO PACOPsIKa B XMMUYECKOH JIaOOpaTOpUH, IPUEMBbI pPaOOTHI,COBEPIICHCTBYIOT HABBIKU OOPAIICHUS C
peaKTUBAMU. XUMUYECKOW MOCYA0H, Mpubopamu.
Ot yuwammxcst TpeOyercsi TIIATeNbHAsh M CHUCTEMAaTHUYECKash PErucTpanus NpoBeneHHBIX pabot, Habmroxenuil. [IpemycmarpuBaercsi, 4TO BCIO
npojieNlaHHyl0 paboTy ywaliuecs IOJDKHBI OTpakaTb B pabodeil TeTpaau mo ¢dopme, MpeanokeHHoN yuuteneMm. OTueT ydammxcs o0s3aTeiabHO
JIOJKEH BKJIIOYATh YCJIOBUS BBINOJIHEHUS pEaKUui, YpaBHEHMs MPOJAEIAHHBIX XMMUYECKUX pPEaKUUi B MOJIEKYJISIPHOM, HOHHOM U COKpAaLICHHOM
MOHHOM BHJIaX, JUJISl OKUCIIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKLUN - CXEMbl 3JEKTPOHHO-MOHHOTO OamaHca. B oTdyerax AOMKHBI OBITH OTPa)KEHBI
HaAOJII0/IEHUsT U BbIBOJBI yyamuxcs. Onucanue padoT 1Mo KOJIMYECTBEHHOMY aHAJIM3Y JOJDKHO BKJIIOYATh XMMHUYECKYIO CYIIHOCTh METOJIa, KpaTKUi
XOJl aHAJIM3a, PaCUYeThl. Y UUTENb MPOBEPSET MPABIIBLHOCTh OPOPMIICHUS 3aMuceld B pab0YnX TETPAsSX U OTUYETOB MO BBHITOJHEHUIO WHINBUAYAIbHBIX
KOHTPOJIbHBIX 3a/laHui, pa30upaer OmuoKy.

TpeboBaHus K pe3ynbTaTaM 00yUCHHUS

ITocne n3ydeHus 3MeKTUBHOTO Kypca «OCHOBBI XUMHUYECKHUX METOJIOB UCCIIEAOBAHMS BELIECTBA» YUAU{UECA OA2IHCHDL:

Xapakmepu306amy: CKOPOCTb XUMUUECKOHN PEAKIINH, XUMUYECKOE PABHOBECHE,

npuHuun Jle IlaTenbe, MOHHOE NPOM3BEIEHUE BOABI, BOAOPOIHBIM IOKa3aTeslb M MKana pH, KOHCTaHTBI paBHOBECHs PA3JIMYHBIX THUIIOB
peaKIMii,, MPOTEKAILINX B pacTBopax (MpOM3BEJEHHE PACTBOPUMOCTH, KOHCTAHTHI JUCCOLHMAIMM KHUCIOT M OCHOBAaHWH, KOHCTAHTHI YC-
TOMYMBOCTH KOMIUIEKCOB)" MOHATUS OydepHble pacTBOphI, OydepHass eMKOCTb, (a3bl, FOMOTE€HHbIE U I'E€TEPOr€HHBIE CHUCTEMBI, TUCIIEPCHbIE
CHCTEMBI, KO.TTOUHbIE PACTBOPHI (JINO30JI), 30JIU U I'eJIU, MULIEIUT JUCTIEPTUPOBAHKE, KOHICHCALIUS. TIeNITU3AIMsI, KOaryJIsius;

3Hamb: OCHOBHBIE TOHATHS KOOPIMHAIIMOHHON TEOpUH, MOHATUS TUTPAHT, TUTPYEMOE BEIECTBO, CTAHIAPTHBIA (THUTPOBAaHHBINA) PAacTBOpP, TOUKa
SKBUBAJIEHTHOCTH, (AKTOp HSKBUBAJIEHTHOCTH, HHAWKATOP;, YCJIOBUS CMEIICHHS XUMHYECKOI'O DPABHOBECHS, BIMSHUE pa3IUYHbIX (PAKTOPOB Ha
YCTaHOBJIEHHE U CMEILIEHUE XUMHUUYECKOTO PABHOBECHUS B PaCTBOPAX; yCJIOBUS BBINAJICHNS U PACTBOPEHUS OCAJIKOB, 3aBUCMOCTD IOJIHOTHI OCAKIACHMUS
OT pa3IUYHbIX (AKTOPOB; CIOCOOBI MOTYYEHUS KOJJIOUTHBIX CHUCTEM, MPUUYMHBI arperaTUBHOW M CEIMMEHTAIlMOHHON yCTONYMBOCTH AMCIIEPCHBIX
CHCTEM, 3allUTHOTO JEHCTBHUA KOJJIOWIOB, OTJIMYME KOJUIOMAHBIX PAacTBOPOB OT HCTHHHBIX PAcTBOPOB; CIIOCOOBI BBIPAKEHHSI KOHIEHTpAIUU
PacTBOPOB; KaU€CTBEHHbIE pEaKlMy Ha HauloJiee BaXKHbIE KATUOHBI M aHWOHBI, a TAK)KE€ Ha HEKOTOpPbIEe OPraHUYeCKHE BEIEeCTBA;

00bACHAmMY. yCIOBUS CMELEHUS T€TEPOreHHbIX PABHOBECHM B HACBIILIEHHBIX

pacTBopax MaJOpacTBOPUMBIX IJIEKTPOJIUTOB, MOHUMATh 3HAYEHHE PEAKIM OCaKICHHS JUIsi XMMHYECKOI0 aHallu3a; CYLIIHOCTb TMJPOJH3a U
Oy(epHOro nelcTBUS, OKUCINUTEIbHO- BOCCTAHOBUTENBHBIX PEaKIUii, KOMIUIEKCOOOpa30BaHus, CYIIIHOCTh MpoLiecca TUTPOBAHUSA, OCOOEHHOCTH
MIPUTOTOBJIEHUS U CTaHIApTU3ALMK PAaOOUYHX PACTBOPOB;




Mentb: BBIYHMCIATh KOHIIEHTPALMIO HOHOB BOAOPO/A B PACTBOPAaX CHJIBHBIX U CJIA0BIX KUCIOT U OCHOBAHUMN, KOHCTAHTHI JUCCOL[MALINN KUCIIOT U
KHCIIBIX COJIEM, ITPOU3BEIECHUE PACTBOPUMOCTH IO W3BECTHOW PACTBOPHUMOCTH, PACTBOPUMOCTb BEIECTBA B YUCTOW BOZAE IO H3BECTHOMY
IIPOU3BEICHUIO PACTBOPUMOCTH U PACTBOPUMOCTD BEIIECTBA B IPUCYTCTBUU OJHOMMEHHOI'O HOHA; COCTABJIATH ITOJIHBIE U COKPAILICHHBIE HOHHBIE
YPaBHEHHs XHMUYECKUX PEaKLMH, YPaBHEHHUs pPEaKUMM THAPOIN3a, YPAaBHEHUS OKHUCIMTEIbHO- BOCCTAHOBHUTEIBHBIX PEAKLUN HA OCHOBE
3JIEKTPOHHOTO U 3JIEKTPOHHO-MOHHOIO OajlaHCa; aHAIM3UPOBATh PE3YNIbTaThl HAOII0AAEMBIX.ONBITPB, OOBACHATh XUMUUECKUE, PEAKI[UH C TOUKU
3pEHHsT HW3YYEHHBIX TEOPUH;.IIPOBOJUTH CTATUCTHYECKYIO O0OpabOTKYy pe3yiabTaToB OSKCIEPUMEHTa; TOTOBHTH PACTBOPHI 3a/JaHHOU
KOHIICHTPALUU, NPUOOPECTH HABBIKH BBINOJHEHHS THTPOBAHUS, OIPENENATh BOJAOPOAHBIM MOKa3arenab cpeipl Merogamu pH- metpum u
BHU3YyaJIbHOI'O KOJIOPUMETPUPOBAHUS;
co0190ams: TpaBUiIa TEXHUKH O€30IIaCHOCTH IIPU OOPAIIEHNH ¢ BEIECTBAMU M XMMUYECKON TIOCY10M, JJaOOpaTOpHBIM 000PYI0BAHUEM;
HOHUMA@Mb: BAXHOCTb OXPAHBI OKPYKAIOLIEH CPEIbL.

Meroabl 00ydeHus

Oco0eHHOCTBIO TPeIaraeMoro Kypea sBIsSeTCsl €ro MPUKIaaHas HallPaBIeHHOCTh. boiblioe BHUMaHUE B Kypce yeJIeHO H3Y4EeHHIO TeX
BELIECTB, KOTOPBIE OKPY’KAIOT yJalIUXCsl B IOBCEIHEBHOM xn3HU. ConepxkaHue Kypca UMEET IKCIIEPUMEHTAIbHYIO HAIIPABJIEHHOCTD
OObeKTaMH HCCIICIOBAaHUSI CTAHOBATCS TPUBBIYHBIC ISl peOSAT Marepuaibl, MPOAYKTHI MUTAHUSA — TO, C YEeM y4Yalluecss BCTPEUYAIOTCS B
IIOBCEIHEBHOM KU3HHU.

Conepxkanue Kypca
BBenenue (4 )

HayuHblif 3kciepuMeHT U ero poib B mo3HaHuu. [lorpemHoctu skcnepumenTta. OueHka norpemnocTteil. O0paboTka pe3yabTaToB 3KCIEPUMEHTA.
I'paduku.

B3aumocBsi3p Mexay cocTaBoM M cBoWcTBaMu. Pusnueckue, (QU3MKO-XUMUYECKHE M XMMHUYECKHE CBOMCTBA BeLIECTB. AHalU3 U CHHTES.
AHanuTuyeckas XMMHsS — HayKa O METOJax aHaju3a BellecTBa. XMMUYECKUN aHau3. 3aauu U 00JIaCTH MPUMEHEHUS! XUMUYECKOTro aHaln3a. Bubl
XUMHUYECKOTO aHaJIn3a. DIIeMEeHTHBINA aHaun3. Pa3oBbiil aHann3. KaduecTBeHHBIN aHanu3: uaeHTUGUKanus U ooHapyxeHue. KoinuecTBeHHBIN aHAIIN3.
Cranuu aHaTMTUYECKOT o Mpoliecca: 0T00p MpoOkl, HOArOTOBKA MPOOKI K aHAJIN3Y, U3MEPEHHUE, OLIEHKA Pe3yIbTaTOB U3MEPEHUSI.

XuMHYecKasi peakiysi Kak CpeJICTBO MOJy4eHHsI HH(OpMAIMK O COCTaBe BellecTBAa. AHaIUTHYECKas peakuus. TpeGoBaHUs, IpeAbIBIIEMbIE K
AQHATTMTUYECKUM peakuusiM. YyBCTBUTENBHOCTh, CHEIM(PUUHOCTH M CENEeKTUBHOCTh. Kiaccmpukamus aHAIMTHYECKUX peakiuil Mo Xapakrepy
XUMHUYECKOT0 B3aUMOAECHCTBHS U M0 IPUMEHEHHIO. Y CJIOBHSI POBEACHUS aHATUTUYECKUX PeaKLni.

TexHuka 6e30MaCHOCTH U OCHOBHBIE MpaBUiIa pabOTHl B XUMHUECKOW saboparopuu. TpeboBanus k otuéry. OGopyqoBaHuEe U PEeaKTUBBL. MBITbe U
CYIIKa XMMHYECKOH MOCYIbI.

Ilpakmuueckasa paboma 1. B3pemmBanue o0pasua u craTUcTHYeckas 00paboTKa pe3ynbTaTOB B3BEIIUBAHMS.

Ilpaxmuueckas paboma 2. O3HaKoMIIeHUE C 000PYA0BAHUEM U OCHOBHBIMH ITPUEMaMH pabOThl B XUMUYECKOH 1a00paTopuu.



Tema 1
PacTBopbl. MeToabl onpeesieHUsi KOHUEHTPauu pactBopoB. Turposanue (4 4)

PactBopel. Mepa pactBopuMocTi. MeTonibl onpeneneHus KOHIIEHTpaluu pacTBopoB, TutpoBanue. CylmIHOCTh METO/Ia. Y CTAHOBJICHUE TOYKHU
OkBUBaleHTHOCTH. Wuaukatopsl. Berumciienue pesynbraroB TUTpoBaHus. [loHstne o0 SKBUBaJeHTe, SKBUBAJCHTHONM Macce, HOPMaJbHOM
KOHIIEHTpaluu pactBopoB. Kiaccudukamuss MeTONOB TUTPOBAaHUS IO CIOCOO0Y TPOBEACHHUS THUTPOBaHUS (TpsiMoe, oOpaTHOE, TUTPOBAHUE
3aMECTHUTENSI) U 10 THITY PEaKIUH, JIeKaIleHl B OCHOBE MeToja (KUCIOTHOOCHOBHOE TUTPOBAHHUE, OKHUCIUTEIbHO-BOCCTAHOBHUTEIILHOE TUTPOBAHHE,
KOMIUICKCOMETPUYECKOE TUTPOBAHUE M TUTPOBAHHE MO METOAY ocaxacHwus). CTaHIapTHBIN (TUTPOBAHHBIN) PacTBOP, CIIOCOOBI €r0 MPUTOTOBIICHUS.
Cranpaptuzanus pactBopoB. KucioTHO-OCHOBHOE TUTPOBAHUE.

Ipaxmuueckas paboma 3. OnpeneneHre KOHUEHTPALUK pacTBOpa M0 €ro MIOTHOCTH.
Ipaxmuueckas paboma 4. IIpuroropieHue pacTBOPOB U OIPEIEICHUE UX KOHLIEHTPALUN TUTPOBAHUEM.

Tema 2
3aKo0H AeHCTBYHOIIHUX MACC M €ro IPpUMEeHeHHe B XUMHUYeCKOM aHauu3e (2 4)

3akoH nedcTByOmUX Macc. OOparuMble U HEOoOpaTHMble peakluu. XUMUUcckoe paBHoBecue. KoHcTaHTa paBHOBecuss — Mepa IIyOUHBI
npoTeKkaHus mnpouecca. KOHCTaHThI XMMHUYECKOIO pPaBHOBECHS Ul TOMOI€HHBIX M TE€TEpOreHHbIX peakiuid. BiusHue u3aMeHeHHs BHELIHMX
YCIJIOBH Ha IOJIOKEHHE XuMudyeckoro pasHosecus. [Ipuanun Jle [llarense — bpayna.

Teopus snexkTponutTudeckoit quccornuranui. CUIbHBIE U C1a0ble SJIEKTPOIUTHI. XUMUYECKOE pAaBHOBECHE B BOAHBIX PACTBOPAX AJIEKTPOJIUTOB.
BreIpaxkeHuss 1. KOHCTaHT PaBHOBECHUS PA3JIMYHBIX THUIIOB PEAKLUN NMPOTEKAOIMX B pacTBope. MOHHOE npousBeneHue BOAbL. BomopoaHbIi
nokasarenb 1 mkaina pH. Konnenrpauus noHOB Booposia B pa30aBIeHHBIX pacTBOpax ciaaObIX KUCIOT M OcHOBaHUM. Metoasl uamepenus pH.
HNuaukaTtopsl.

Bydepusie pactBopsl. CymHocts OydepHoro aeictBusi. bydepnas émxocts. Borunciaenne pH B OydepHbix pacTBopax, 00pa3oBaHHBIX ciIa0oii
KHCIIOTOM U €€ COJIbI0 OT CHUJIBHOTO OCHOBAaHUS M CUJIBHOW KHCJIOTOM M €€ COJIbI0 OT Ci1aboro OCHOBaHMA. 3HaueHHe Oy(depHBIX pacTBOpPOB B
MOYBOBEJICHUH U OUOJIOTHH.

Ipaxmuueckas paboma 5. XuMu4eckoe paBHOBECHE B BOJHBIX PACTBOPAaX AJIEKTPOIUTOB.
Ilpakmuyeckasa paboma 6. Onpenenenre pH BOIHBIX pacTBOPOB.

Ilpakmuueckas paboma 7. BydepHoe neiictaue.

Tema3

KommnuiekcHble coenHeHus (2 4)

OCHOBHBIE TIOHATHS, KOOPAWHAIIMOHHON TeopuH (KOMILJIEKCOOOpa30BaTelb, JUTAHIbl, KOOPJAWHAIIMOHHOE YHUCIIO, JEHTAaTHOCTH JINTAaH[Ia).
Homenknatypa KOMIUIEKCHBIX coenrHeHU. [loBeneHne KOMIUIEKCHBIX COSAMHEHHUN B pacTBopax. KoHCTaHTHI ycToWuuBOCTH (0Opa3oBaHMs) U
HecTtokocTu. [Tomydenne u pa3pylieHne KOMIJIEKCHBIX COSTUHEHUH.



Xenarel.  Buyrpukomiuiekcuble — coequHeHus.  Kommekconsl.  Ilpumenenue — komruiekcooOpa3oBaHUsi B XMMHUYECKOM  aHaJH3e.
KomriekcoHoMeTpu4ecKoC TUTPOBAHHUE.
Ilpakmuueckas paboma 8. KOMIUIEKCHBIE COSTUHEHUS.
Ipaxmuueckas paboma 9. KOMIUIEKCOHOMETPUYECKOC TUTpOoBaHUe. OnpeesieHne KOHIIEHTPAIUU MarHus IPSIMBIM TUTPOBAHHUEM.
Temad
TeopeTnyeckue 0CHOBbI peaKUMil OCa:KIeHUsI pacTBopenus (4 4)

['ereporeHHble paBHOBECHS B HACBILIEHHBIX PACTBOPAX MaJOPACTBOPUMBIX CHIIBHBIX 3JIEKTPOIUTOB. [IponsBenenue pacTBOpUMOCT. Y CIOBUS
BBIITaZICHUSA U PAaCTBOPCHUSA
0CaJKOB. 3aBHUCHUMOCTH MOJHOTHl OCAKICHHUS OT pa3iuyHbIX (akTopoB. CMelIeHHE TeTepOTeHHBIX PAaBHOBECHI B HACBIIICHHBIX PacTBOpax
MajopacTBOPUMBIX 3JIEKTPOIUTOB. 3HAUEHUE PEAKLIUN OCAKIACHUS JIJIs1 XUMUYECKOTO aHaIU3a.
Pewenue 3a0au. [Ipumenenne npous3BeI€HUS PACTBOPHUMOCTH.
Ilpakmuueckas paboma 10. OGpa3oBaHU€ U PACTBOPEHHE OCATKOB.
Tema S

Oo0pa3oBaHue KOJIOWIHBIX cUCTeM (2 1)

®a3el. ['oMoreHHBIE M TeTeporeHHbIC CUCTeMBbl. JlucrepcHble cuctembl. Komoumaele pacTtBopbl (Jno3oinm).JInopmibable u arodoOHBIC
KOJUIOUb1. 30511 ¥ renu. Munemna. [lonydenue 1 yCTOHYMBOCTh KOJUTIOMAHBIX CUCTEM, aucneprupoBanue. Konaencamus. [lentuzanus.
ArperaTtuBHas ¥ CEIMMEHTAaHUOHHAS YCTOMYMBOCTH AUCTIEPCHBIX crcTeM. Koarysius u ee mpenoTBpaiieHne. 3aiuTHOE 1eHCTBHE KOJIOUIOB.
Ipaxmuueckou paboma 12. Tlonydenue ruapo3ons ruapokcuaa sxenesa (I11) wimm ruapokcuaa aTrOMUHAS Pa3IMYHBIMU METOJAMH U M 3y4CHUE €ro
CBOMCTB.
Tema 6

OKHCINTEIBHO-BOCCTAHOBHTE/IBLHBIE MPOLECCHI U HX IPMMEHEeHHe B aHaan3e (2 1)

OKHCIUTENFHO-BOCCTAHOBUTENIbHBIE  (YHKIIMA BEIIECTB W  HAMNPABJICHHE OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  peakiuid. OKUCITUTENb.
BoccranoBurens. Pepokc-mapsl. CTaHAapTHBIE SJEKTPOAHBIE MOTEHUMANbI. Pl CTaHAAPTHBIX AJIEKTPOJHBIX NOTEHIHMAIOB. 3aBHCHUMOCTH
AJIEKTPOIHOTO MOTEHIIMAIa OT MPUPOJIbI PEarupyOIIUX BEIIECTB, OT UX KOHIICHTpAIUM, TeMIiepaTypbl, pH cpeasl, pacTBOPUMOCTH, IPUCYTCTBUS B
CUCTEME KOMIUIEKCOOOpa3oBarens. 3aKOH SKBUBAJICHTOB IPUMEHHUTENHHO K OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIM PEAKITHSIM.

OKHCIUTENEHO-BOCCTAHOBUTEIPHOE TUTPOBaHUE. METOIBI TUTPOBAHHUS, OCHOBAHHBIC HA OKHUCIUTEIHFHO-BOCCTAHOBUTEIIBHBIX CBOMCTBAX CHCTEMBI
non — uonup (nomometpus). Mogomerpuyeckoe TutpoBanue. Mogumerpudeckoe TUTPOBAHHUE.

Ilpakxmuueckas paboma 13. OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIC CBOMCTBA BEIICCTB.
Ipaxmuuecxas pabomal4. CymHOCTh U IPUMEHEHHE METOJIOB TUTPOBAHMS, OCHOBAHHBIX HA OKUCIIUTEIHHO-BOCCTAHOBUTENILHBIX CBOMCTBAX CUCTEMBI
Tema 7

OCHOBBI Ka4eCTBEHHOT0 aHaIu3a (4 4)



KJ'IaCCI/I(bI/IKaI_II/IH peaKHI/Iﬁ B KauecTBeHHOM aHajim3e OCHOBHBIE IIPHUHIMUIIBEI KAYECTBCHHOI'O aHaJIn3a. Z[pO6HBIfI H CHCTEMaTHUYSCKHI aHaJIN3.
Hpakmuqecmﬂ po6oma 15. KauecTBeHHEBIC p€akuuu Ha HanoOoJiee Ba)KHbIE KATUOHBI HaHUOHBI

Tema 8

AHaJIM3 HEKOTOPBIX 00bEKTOB OKpYy:Kawouiei cpeabl. KoHTpob kavecTBa NpoayKkToB nutanus (10 1)

Oxpana okpyxatomeil cpensl. KoHTponb kadecTBa BOJBI. JKECTKOCTh BOJBI, NMPUYHMHBI €€ BO3HUKHOBEHHWs. Bumipl xectkoctd. CrocoObl
ycTpaneHus. OnpeneneHne KeCTKOCTU BOJBI.
XuMuueckass XapakTepucTuka noys. Peakuus nouBeHHoro pactBopa (pH). @opMbl IOYBEHHOH KHUCIOTHOCTU. 3HaueHHe 3HaHUs pH BoxHOU
COJIEBOM MOYBEHHOM BBHITSKKH. V3BecTKOBaTh 1ouB. bydepHas éMKocTh MouB.
KoHTponb kauecTBa MpOAYKTOB NMUTAaHUSA. AHAII0O MUHEPAIbHBIX BOJ U MPOXJIAJUTENbHBIX HAUTKOB.»AHaNU3 Mojioka. OnpeneneHue CBEXECTH
Msica U PHIOBI.
IIpaxmuueckas paboma 16.. YKecTKOCTb BOJIbI, €€ ONpeAeNICHUE U YCTPAaHEHUE.
Ipaxmuueckas paboma 17. Onpenenennue KOHIEHTPAIMN KUCIOPOAa, PACTBOPEHHOI'O B BOJIE.
Ipakmuueckas paboma 18. Konopumerpuueckoe onpesencHue pH modssl.
Ipaxmuyeckasn paboma 19. Nzyuenne 0yhepHOil EMKOCTH MOYBHI.
Ipaxmuueckas paboma 2(). KOHTpOIIb KayecTBa MPOXJIAAUTEIbHBIX HAITUTKOB.
Ipaxmuueckas paboma 21. Onpenenenue cogepxanusi ButamuHa C B MPOJYKTaX MUTAHUS
ﬂzakmuuecmﬂ paboma 22. AHanu3 kauecTBa MPOJyKTOB MUTAHUS.
Ipakmuyeckasn paboma 23. I3y4eHne MOJIOKa KaK IMYJIbCHH.

Pabouast mporpamma cocTtaBieHa Ha OCHOBE MPOTpaMMbl XUMUS JIEKTUBHBIE Kypchl s ydamuxcs 10 - 11 kmaccet ABTop mporpammer: A. M.

KonecuukoBa — M.: lpoda. 2010 IlpencraBnennas pabouasi mporpaMmma paccuuTana Ha 34 4yacoB

Tema KonnuecTBo yacos KonnuecTBo yacos
10 porpamMmme (dakTHyeckoe

Bsenenue 4 4
Tema 1. 4 4
PactBopbl. MeTop! onpeeneHnst KOHIEHTPAUKA pacTBOPOB. TUTpoBaHUE
Tema 2. 2 2
3aKOH JEHCTBYIOIUX MACC U €70 IPUMEHEHUE B XUMUYECKOM aHAJIN3€E
Tema 3. 2 2
KomMrnekcHele coetnHeHus




Tema 4. 4 4

TeopeTnueckre OCHOBbI peakLuii OCaXACHUs paCTBOPEHUS

Tema 5. 2 2

O6pa3oBaHre KOJUIOUIHBIX CUCTEM

Tema 6. 2 2

OKHCIUTENBHO-BOCCTAHOBUTEBHBIE ITPOLIECCH U MX IPUMEHEHHUE B aHAJIN3E

Tema 7. 4 4

OCHOBBI KaYECTBEHHOI'O aHAJIN3a

Tema 8. 10 10

AHanu3 HEKOTOPBIX 00BEKTOB OKpY:Katoliel cpesibl. KOHTposb kauecTBa NPOAYKTOB UTAHUS

Uroro: 34 34
K&J’IGHI[apHO - TCMATH4YCCKOC IIJIAHUPOBAHUC
Neo Tema Yuciao
Beenenmne (4 gyacon)

1 Hayunblil skcrepuMeHT M ero posib B mno3HaHuu. [lorpemHoctu skcnepuMenta. OueHka mnorpemHocreil. O6pabotka | 05.09
pe3yabpTaToB 3KcriepuMenTa. ['paduku. BzauMocBs3s Mexay cocTaBoM U cBoiicTBaMu. Dusndeckue, GU3NKO-XUMUYECKUE U
XMMHUYECKHE CBOMCTBA BEIIECTB. AHAJIU3 U CUHTE3. AHAIUTHYECKAsk XUMUS

2 XuMHYecKasi peaklysl Kak CpeJICTBO MOIYydeHHs] MHPOpMAIMU O COCTaBe BellecTBa. AHaIUTHUecKas peakuus. Tpebosanus, | 12.09
MpeIbsSBIsSEMble K aHATUTUYECKUM peakuusM. UyBCTBUTENBHOCTb, CHEIMU(PUYHOCTh U CENEeKTHBHOCTh. Kiaccudukarus
AQHAINTUYECKUX PpEaKIHMM MO XapakTepy XUMHUYECKOrO B3aUMOJEHCTBUS M IO NPUMEHEHUIO. YCJIOBHUS IPOBEIEHUS
AHATUTUYECKUX PEAKIUH.

Texnuxa oOe3onacnocmu u OCHOGHbBle npasuna padomevl 6 Xumudeckou nadoopamopuu. Tpebosanus k omuémy.
Qobopyoosanue u peakmuevt. Mboimoe u cyuka XuMuueckoil nocyowvl.
3 [1/p Nel. B3BemmuBanue obpasia u ctaTuctuyeckasi o00padoTka pe3ynbTaToB B3BEIIMBAHUS. 19.09
4 [1/p No2. O3HakoMIIeHHE ¢ 000PYIOBAHUEM M OCHOBHBIMHU MPHEMaMH PaObOThl B XMMHUYECKOH JTa0opaTopuu 26.09

Tema 1.




PactBopbl. MeTobl onpeiesieHust KOHIIEHTPALMKU pacTBOPOB. TutpoBanue (4 u)

PactBopbl. Mepa pactBopumocTH. MeToabl OIpeneneHHs] KOHLEHTpaluuu pacTBopoB, TurpoBanue. CylIIHOCTH METOAA.
VYcraHoBlIeHHE TOYKM DKBHUBAJIEHTHOCTH. MHauKaTopbl. Beluncinenue pesynbTatoB TuTpoBaHMs. [loHATHe 00 3KBHBajeHTE,
SKBHUBAJICHTHOM Macce, HOPMAJIbHOW KOHLIEHTPALIMU PACTBOPOB

03.10

Knaccudukanus MeTo10B TUTPOBAHUS 110 CLIOCO0Y MPOBEACHUS TUTPOBAaHUA (IpsiMOe, 00paTHOE, TUTPOBAHKUE 3aMECTUTEINS) U
[0 THIy PEaKIMH, JeKalled B OCHOBE MeTojaa (KHCIOTHOOCHOBHOE THUTPOBAaHHE, OKHCIMTEIbHO-BOCCTAHOBUTEIHHOE
TUTPOBAaHKE, KOMIUJIEKCOMETPUYECKOE TUTPOBAHHME M TUTPOBAaHUE MO MeToay ocaxkiaeHus). CTaHAapTHBIA (TUTPOBAHHBIN)
pacTBop, croco0bl ero npurotoBieHus. CranaapTuzanus pacTBopoB. KHCIOTHO-OCHOBHOE TUTPOBAHUE.

10.10

I[1/p Ne3. OnpesienieHre KOHIEHTPALIMU PAacTBOPA MO €ro IIOTHOCTH.

17.10

[1/p Ne4. TIpuroToBiieHHE PacTBOPOB U OINPEICICHUE UX KOHIICHTPAIIMH TUTPOBAHUEM

24.10

Tema 2.
3aKOH JEHCTBYIOLIMX MAacC U €ro IPUMEHEHNE B XUMUYECKOM aHaiu3e (2 1)

3akoH aeicTByrommx Macc. OOpaTumble 1 HEOOpaTUMBbIE peakui. XumMuucckoe paBHoBecue. [Ipunmmmn Jle larense -

bpayna.
[T/p Ne5. Xumuyeckoe paBHOBECHE B BOJAHBIX PACTBOPAX AJIEKTPOJIHUTOB.

31.10

10

Teopust snexkrponuruyeckoil auccoumanuu. CuibHbIE U Cla0ble SJIEKTPOJIUTH. XUMHUECKOE PABHOBECHE B BOIHBIX
pacTBOpax IEKTPOIUTOB.

I[1/p Ne6. Onpenienenne pH BOAHBIX pacTBOPOB.

IT/p Ne7. Bydepnoe neiictBue

14.11

Tema 3.
KommnexcHbie coequnenus (2 4)

11

OcHOBHbIE TIOHATHS, KOOPJAMHAIIMOHHOM Teopuu (KOMIUIEKCOOOpa3oBaTellb, JMraHAbl, KOOPAMHALMOHHOE YMCIIO,
JICHTaTHOCTh NMTaHa). HoMeHKIaTypa KOMIUIEKCHBIX COSIMHEHUH.

IToBeneHne KOMIIEKCHBIX COEIMHEHNH B pacTBopax. [lomydeHne n pa3pylieHne KOMIUIEKCHBIX COETMHEHU.

I[1/p Ne8. KomriekcHbie coeTuHEHUSI.

21.11

12

Xenarsl. Buyrpukomiuiekcusle coequHenus. Kommnekconsl. [lpuMenenne komrmiekcooOpa3oBaHusl B XUMUYECKOM aHAJIHU3E.
KoMI1ekCOHOMETPUYECKOC TUTPOBAHNE.
[1/p Ne9. KomnnexkcoHoMmerprueckoc TutpoBanue. OnpeieneHre KOHIEHTPAlMU Marius IpsiMbIM TUTPOBAaHUEM

28.11

Tema 4.




Teopernueckrne OCHOBBI peakLUii OCaXKAEHUsI pacTBOpeHUs (4 1)

13 ['ereporeHHble paBHOBECUS B HACBHIIIEHHBIX PACTBOPAaX MaJlOPACTBOPUMBIX CHJIBHBIX 3JIEKTpoiauToB. IlpousBeneHue 05.12

pPacTBOPUMOCT. Y CIIOBHS BBINAJCHUS U PACTBOPEHUS OCATKOB.

14 3aBUCHMOCTD TOJTHOTHI OCAXICHHS OT PA3IMYHBIX (hakTOpoB. CMEIICHHE T'€TEPOTCHHBIX PAaBHOBECHN B HACBHIIICHHBIX 12.12

pacTBOpax MajOpacTBOPUMBIX 3JEKTPOIUTOB. 3HAYEHHUE PEaKLUi OCaXACHUS 11 XUMUYECKOTO aHAJIM3a.

15 Pewenue 3a0au. Ilpumenenne npousBeieHNs PaCTBOPUMOCTH. 19.12

16 Pewenue 3a0au. Ilpumenenune npousBeeHUsI PACTBOPUMOCTH. 26.12

I1/p Ne10. O6pazoBanue u pacTBOpeHHE 0CAIKOB.
Tema S.
OO6pa3oBaHue KOJUIOUIHBIX cUcTeM (2 )

17 ®a3pl. ['oMoreHHBIE U reTeporeHHsle cucteMsl. JucnepcHsie cucteMbl. Komtonansie pactBopsl (no3onu).JIluodunsasie u | 16.01
mnopoOHbIe KoJuTOMAbl. 30mu U Tenn. Munemna. [lonydeHne u ycTOWYMBOCTH KOJUIOMIHBIX CHCTEM, JUCIIEPTHPOBAHUE.
Konpnencanus. [lentuzanus.

18 [1/p Nell. IMonyuenue rugpososns rugapokcuaa xemnesza (111) wim ruapoxcuna amroMUHUS pa3InYHBIMU MeToaMu U 1 3ydenue | 23.01

€ro CBOMCTB.
Tema 6.
OKHUCIUTENIBHO-BOCCTAHOBUTENIbHBIE IPOLIECCH M UX MPUMEHEHHUE B aHau3e (2 1)
19 OKHCIUTENbHO-BOCCTAHOBUTENbHBIE (YHKIIMM BELIECTB W HAMNpaBlI€HHUE OKUCIUTEIbHO-BOCCTAaHOBUTENbHBIX peakuuid. | 30.01
Oxucnurens. BoccranoBuTens.
[1/p Nel12. OKHCIUTETHHO-BOCCTAHOBHUTEIBHBIC CBOMCTBA BEIIECTB.
20 OKHUCIUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBaHUE. METObI TUTPOBAHMSI, OCHOBAHHbIE HA OKUCIIUTENIbHO-BOCCTaHOBUTENbHBIX | 06.02
CBOICTBax cucTeMbl o1 — noaua (nonomerpusi). Monomerpuueckoe TutpoBanue. Moaumerpuiueckoe TUTPOBAHUE.
[1/p Nel3. CymiHocTs M pHUMEHEHHE METOJI0B THTPOBAHMUS, OCHOBAHHBIX HA OKUCIUTEIbHO-BOCCTAHOBHTEIBHBIX CBOWCTBAX
CUCTEMBI
Tema 7.
OCHOBBI Ka4YECTBEHHOTO aHaM3a (4 1)
21 Knaccugukarus peakiuii B kauecTBeHHOM aHann3e OCHOBHBIE MPUHIIMITBI KAYECTBEHHOTO aHATN3a. 13.02

10




22 JpoOHblit 1 cucTeMaTHYeCKU aHAIN3. 20.02

23 [1/p Nel4. KauecTBeHHbBIC peaklli Ha HaUOOJIee BaXKHBIC KATHOHBI HAHUOHBI 27.02

24 05.03

Tema 8.
AHann3 HEKOTOPBIX 00BEKTOB OKpYy:karolel cpenbl. KonTposs kauectBa mpoaykToB nutanus (10 )

25 Oxpana okpyxatouieil cpenpl. KonTponb kauectBa Boabl. KecTKOCTh BOABI; MPUYMHBI €€ BO3SHUKHOBEHUS. Bujpl xxectkoctu. | 12.03
Crioco6sb! yctpaneHus. OnpeieneHue >KeCTKOCTH BOJbI.

26 [1/p Nel5. JKecmrxocmob 60001, ee onpedenenue u ycmpatnenue. 19.03

27 [1/p Nel6. Onpenenenue KOHIICHTPAIIUU KUCIOPOAA, PACTBOPEHHOTO B BOJIE. 02.04

28 XuMuyeckasi XxapakrepucTrka rnous. Peakius nousennoro pacrtsopa (pH). 09.04

29 @®opMbl NMOYBEHHOM KHUCIOTHOCTU. 3HaueHue 3HaHus pH BoxHONM M cosieBOM NmOuUBEHHOH BBITSKKU. M3BecTkoBarh mnoussl. | 16.04
I1/p Nel7. Konopumerpuueckoe omnpeneneHue pH noussl.

30 bydepnas éMkocTh OYB. 23.04
I1/p Nel8. M3zyuenne OydepHOit EMKOCTH TTOYBBHI.

31 KoHTpomb kauecTBa NpoAyKTOB MUTaHUSA. AHAJIN3 MUHEPAIbHBIX BOJ U MPOXJIAJUTEIbHBIX HAIIUTKOB. 30.04
I1/p Ne19. KonTposp KauecTBa MpoXJIagUTEIIbHBIX HAITUTKOB.

32 AHaiu3 MoJIoKa. 07.05
[1/p Ne22. M3yueHune Mo0Ka KaK IMYJIbCHH.

33 Omnpenenenne CBEXKECTH MsCa U PHIObIL. 14.05
I1/p Ne21.Ananu3 xkauecTBa NpOAYKTOB MUTAHUSI.

34 IT/p Ne20. Onpenenenue coaep:xanust BUTaMmuHa C B IPOJyKTaxX MUTAHUS 21.05

Pexomennyemas nureparypa

1. 3aitues O. C. UccnenoBaTenbckuil MpakTUKyM o oOmiel xumuu. — M.: Uza-so MI'Y, 1994.

2. Koporun H. B., Munrynmuna 3. 1., Peikosa H. I'. JlabopatopHbie paboThI 10 XUMUHU. — 3-€ U3/L., mepepad. u qor. — M.: Bricmias mkomna, 1998
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