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PaGowas  nporpamma  y4yeOHON  AMCUMIUIMHBI  SB/ASETCS  4YacTbidO  OCHOBHOI
1npodeccHoHATLHOI 00pa3oBaTeILHOI TPOTrPaMMbl LISt OJATOTOBKH OaKaIaBpOB M0 HANpaBIeHHIO
noarotoskn 44.03.05 Ilexarornyeckoe oOpasoBaHne (¢ ABYMS TNPOQHISMH  [1OIOTOBKH) W
npopumo Xumus. buosorus ouHoi 1 3a0unoii popm oOyuenns.

PabGouas nporpamma yueOHOH jmcinIuiabl paspadborana B coorBetctBun ¢ ®I'OC BO —
Oakanaspuat no HanpasieHuto noarorosku 44.03.05 Tleparornueckoe obpazoBanue (¢ AByMs
npo(guiIsMH  1MOArOTOBKH). VTBEPAKJICHHBIM NpHKazom Munuctepersa oOpa3oBaHus W HayKH
Poccuiickoit ®eaepaumn ot 22 despans 2018 r. No 125 (¢ M3MEHEHMSMH M JIONOJHCHUAMH) H
[TpodeccronanbhbiM cTanaapToM, yTBepKIeHHbIM [IpHkazom MunucTepersa Tpy1a H COLHAILHOM
sammtel - Poceniickoit  ®esepaunu «O6  yTBepikIeHHH  npoecCHOHANBHOTO — CTaHapTan»
ot 18 oktsa0ps 2013 r. No 5441 (¢ n3MEHEHUAMH H JIOMOITHEHHAMM ).

COCTABUTEIJIb:
aoueHT kageapsl xumun 1 ouoxumun GIBOY BO «JIT'TTY ». kanamaaT XHMHYECKHX HayK. JOIECHT
Capaesa Tatpsina Anekcas 1poBHa.

YTBepk/IeHa Ha 3ace1aHnH Kadeapbl XHMHH 1 GHOXUMUH
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3apetytomuii Kadeapoii XHMHK 1 GHOXHMHH - .

L- , B.J1. JIsuenko

OnoOpena Ha 3ace1lannH yueOHO-METOIMUECKOI KOMHCCHH (JaKy/IbTETa €CTECTBEHHBIX HAYK
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COI'JTACOBAHO:

3aBeAVIOMNI Y4eOHO-MeTOIHYECKHM OT/IEJIOM B.B. CaBenkos



1. Heau u 3axa4u y4eOHOW TUCIUTIIAHBI

[Menn  w3ydeHHss  JUCHUIUIMHBI —  cOpMHUpPOBATH  TEOPETUUYECKHUE
MPEACTABIICHUSI O METOJIaX, C IMOMOIIBID KOTOPBIX TOMYyYaroT (yHIaMEHTAIbHBIC
XUMHUUYECKHUE JJAaHHBIE O COCTABE XUMUUYECKUX COCAMHEHUN, BEIIECTB U MaTEPUAJIOB, U
HaBBIKH MTPAKTHYECKOTO UCIIOIB30BAHUS 3TUX METOIOB.

3aaun: HAy4YUTh CTYJICHTOB TEOPETUUYECKUM OCHOBaM XHMMHWYECKOTO aHAJIU3a,
chopMUpOBaTh MPEJACTABICHUE O POJIM U MECTE KaXXJOTO METOja OIpeIeieHUs
XAMHYECKOIO0 COCTaBa B CHCTEME XHMHYECKOrO aHajiu3a, IOATOTOBUTH K
CaMOCTOSITETIbHBIM  OTIPENICJICHUSIM XHUMHUYECKOTO COCTaBa OTJEIbHBIX OOBEKTOB
aHajau3a U CaMOCTOSITEJIbHOMY BBIMOJHEHHUIO MPOCTEHIINX OINepaluii XUMUYECKOTO
AKCIIEPUMEHTA.

2. Mecto nucuuninnbl B cTpykrype OIIOII

VYuebHas nucHuIuIMHA AHAJIUTHYECKAs XUMUS BXOJUT B 00s13aTECIIbHYIO YacTh
JHUCUUTUIMH MOATOTOBKHU CTYJIEHTOB.

HeoOxonumbpiMu yCIIOBUSIMU 11711 OCBOCHUSI YUEOHON NUCIUIUIMHBI SBISIOTCS
3HAHHUS OCHOBHBIX XUMHUYECKHX TMOHSATHM, MEPUOJUYECKON CHUCTEMBI 3JIEMEHTOB,
XUMHUUYECKUX CBOMCTB COCAMHEHUN JJIEMEHTOB TJIABHBIX W MOOOYHBIX MOATPYMII;
YMEHHS TUIAHUPOBAHUE OHKCIEPUMEHTa, MOAOOp pPEaKTUBOB M OOOPYJIOBAaHMUS,
PAIlMOHAIILHOE MCMOJIb30BAHUE BPEMEHH, CPEACTB, METOJ0B U MPUEMOB B IPOILIECCE
BBITIOJTHEHUS PaOOTHI; HABBIKM COJCP)KaHUsS pab0odYero Mecra B YUCTOTE M IOPSIKE,
BBITIOJTHEHWE XMMHYCCKHX OIeparuii, COONI0JeHne TpaBuil 0e30MacHOCTH Tpyaa,
YCTaHOBJICHUE MPUYUHHO-CIIC/ICTBEHHBIX CBsI3€il, 0000IICHUE U BBIBO/IBI.

Conepxxanve  AUCUUIUIMHBI  SBJSETCS  JIOTUYECKAM  MPOAOJKECHUEM
coaepkanus auciuiinH «Heoprannueckass xumus»y, «OpraHuyeckas XUMHS» H
CIY>KMT OCHOBOW ISl NAJIBHEWUIIETO0 OCBOCHUS AUCHMUIUIMH «XHUMHUYECKHE OCHOBBI
OMOJIOTMYECKUX  TporieccoB», «buoopranuueckas xuMmus», «Duszudeckas M
KOJUTOUIHASL XUMUsD», «DapManeBTUUeCKass XUMHUS», «XUMUS BBICOKOMOJIEKYJIIPHBIX
COCIMHEHUI», «XHMHYECKas TEXHOJOTHs», «MeToauka MpenojaBaHUs XUMHN»,
«MeTroarka MIKOJBHOTO XMMHUYECKOTO SKCIIEPUMEHTA W U3TOTOBJICHUE HATJISAIHBIX
IMOCOOHH 10 XUMHNY.

3. Ilepedyenb mNIaHMpPYeMbIX Ppe3yJbTATOB OOY4YeHHS 1O JAUCIHHUILINHE
(MOy/110), COOTHECEHHBIX C MHAMKATOPAMM JOCTHKEHUA KOMIIETeH NI

PesynbTaTnl 00y4yeHus 1o

Kon mo ®I'OC BO HNuaukaTop 1oCcTHKEHUS
OUCHHUIIJIUHE
Oo6menpodeccnoHaIbHBIC
OIIK-8 OIIK-8.1 3HaeT: OCHOBBI ONITUMU3ALUH
CriocobeH oCyIecTBIATh IIpuMeHsieT MeTOABI aHAIU3a AQHAJIMTUYECKOMN IPOLEAYPHI U

neaarorndycCKyro acATCIbHOCTh nenaromqecxoﬁ CUTyalllH, CpeaAcTBa TCOPETUUCCKOTI'O




Ha OCHOBC CIICHMAJIbHBIX
HAay4YHBbIX 3HAHUM

npodecCHoHATBLHOM
pediekcun Ha OCHOBE
CHICHHUAJIbHBIX HAYYHBIX 3HAaHUU

HCCIIEA0BaHUs NIOTPELTHOCTEN
aHajan3a.

YMeeT: caMOCTOSTEIBHO
M3MEPSATh XUMUYECKUM COCTaB
OTJIEJILHBIX 0OBEKTOB aHAIN3A.
Bianeer HaBbikamu: pabOTHI B
AHATUTUYECKOU JT1abopaTopuu ¢
AHATTMTHYECKUMHU TTPUOOpaMH,
U3MEPUTEIILHON
AHAJIMTUYECKOMN MOCYIO0M.

[TpodeccuonambHbIe

[K-1

Crioco6eH UCToIb30BaTh
TEOPETUYCCKHE U
NPaKTUYECKUE 3HAHUS IS
MIOCTAHOBKH U PEIICHUS
HCCIIEIOBATEIbCKUX 33134 B
MpeAMETHOM 001acTu (B
COOTBETCTBUU C IPOPHUIIEM H
ypOBHEM O0yuYeHUs1) U B
obsactu 00pa3oBaHMs

[K-1.4

[IpumeHsieT HaBBIKK
MMPOBCACHUA XUMHNYCCKOI'O
AKCIIEPUMEHTA, OCHOBHBIE
CHUHTCTHYCCKHUEC U
AHAJIMTUYECKUE METO/IbI
MOJIYUCHHUA U UCCIICAOBAHUA
XUMUYECKUX BEUIECTB U
peakuui

3HaeT: o01ue XapaKTepUCTUKH
(DUBUKO-XUMUYECKHX SBJICHHM,
Ha KOTOPBIX Oazupyercs
aHaJIN3; YCIOBUS IPUMEHEHUS
OCHOBHBIX METOJIOB aHAJIM3a.
YMeeT: BEIIOTHATE
MPOCTEUIIINE OTICPALIHH
XUMHUYECKOTO IKCIIEPUMEHTA.
Brnaneer HaBBIKAMU: TEXHUKU
BBLINIOJHEHHS aHAJIN3a BEIECTB

4. CTpyKTypa N coepkaHue Y41eOHOH TUCHUILTHHBI

4.1. O0beM yuyeOHOM TUCHMIIMHBI M BUABI Y4eOH0iIl padoThI

Buj yueOHoii padoThI

O0BneM 4acoB / 3a4eTHBIX eIMHUIL

Ounas ¢popma

3aounas ¢popma

OO0masi Tpy10€eMKOCTh M CUMILINHBI 288/8 288/8
Oo0si3aTesibHAsi  ayiNTOPHasi  Harpy3ka 96 38
(BCcero 4acoB), B TOM 4HCJIE:

Jlexumn 16 8
JlaGopaTopHble paboThI 80 30
CamocrosiTesibHAasi  pabdoTa  CTyJAeHTa 192 250

(BCcero 4yacoB)

®dopma aTTecTanu

3auert (5 cemectp),
sK3aMeH (6 cemecTp)

sK3aMeH (A TpuMmecTp)

4.2. Conep:xaHue pa3aesioB y4eOHOUH TUCUUIIIIMHBI

Paznen 1. KauecTBeHHbIN aHAIN3

Tema 1. IIpeamMer, 3a1aun U MeTOAbI KAYECTBEHHOT'0 AHAJIN3A.

AHanmutndeckast XuMus 1 e€ 3amadud. MeToIbl aHAIMTUYSCKON XUMHUU. AHAIN3
«MOKPBIM» U «CyXUM» IyTEM. MUKpO-, MOJYMHUKPO- U MakpoaHaiu3. KauecTBeHHbI
aHaJIn3. AHAJINTUYECKNX KonnuecTBeHnHas

Knaccuduxanus peaKLHnil.

XapaKTEepUCTUKAa KAYeCTBEHHBIX peaKUud (YyBCTBUTEIBHOCTh): OTKPHIBAEMBIii
MUHUMYM, TpeAesbHas KOHIEHTpaluUs, UX B3aUMOCBA3b. CHUCTEMBbl Kau€CTBEHHOTO

aHaJIn3a. Cynb(l)I/II[Haﬂ N KHCJIOTHO-IICJI0OYHAaA CHUCTCMbI KJ'IaCCI/I(l)I/IKaL[I/II/I KaTHOHOB.



JleneHre KaTUOHOB M aHUOHOB Ha AHAJIMTHYECKUE TPYMIbl. ['pynmoBbie peareHTHI.
Cucremarnueckuil 1 IpoOHBIN X0/ aHAIN3A.

Tema 2. 3akoH [JAeMCTBYWOHIUX MACC KAK TeOpeTHYeCKas OCHOBA
AHAJIMTUYECKON XMMUM.

PactBopel. CnocoObl  BBIpaXXEHHUSI  YHMCIEHHOTO COCTaBa  PacTBOPOB.
[IpumeHnenue 3akoHa JEMCTBUST MacCc K 0OpatuMbiM peakiusiM. OCHOBHbBIE
MOJIOKEHUSI TEOPUM DIEKTpONUTHYECKOW naucconmanuu. CuilbHble U clladbie
AIEKTPOIIUTHI. KonuuectBeHHbIe XapaKTEPUCTUKU ANEKTPOIUTUUECKOM
JMCCOLUAIINU: CTETIEHb JIUCCOLMAIIMU, KOHCTAHTa IUCCOLMAIIMU U UX B3aUMOCBSI3b;
3aK0H pa3darieHus OcTBasiba. MeTOAMKa BRIYUCICHUH C UCIIOJIb30BAHUEM CTEIICHU
U KOHCTaHThl Jaucconuanuu. CMelieHne PaBHOBECUS B PACTBOpPAX DJIEKTPOIUTOB.
HelictBue ogHOMMEHHOTO MoHa. Jlucconumanus Boasl. loHHOE Tpon3BEIEeHUE BOJBI U
BOJIOPOJHBIN TMOKa3arenb. Berunciienne pH B pacTBopax KHCIOT U OCHOBAaHWM.
OO6mmue npeacTaBieHus 0 OyPEepHbIX CHCTEMaX.

Tema 3. 3aKkoH JeHCTBYIOIIHUX MACC U FreTePOreHHbIe MPOLeCcChl.

Knaccudukanus BelecTB MO pacTBOPUMOCTH. PaBHOBecue B cHCTEMax
"pactBOop-ocanok". IlpousBeneHue pacTBOPUMOCTH. MeToauKa BBIYKCICHUN
MPOU3BEACHUSI PACTBOPUMOCTH IO PACTBOPUMOCTH BEIIECTB U  BBIUMUCIICHHE
PacCTBOPUMOCTHU BEMIECTB IO BEJIIMYMUHE MPOU3BEICHUS pacTBOPUMOCTH. OcaxaeHue.
[TomHOoTa OCaxkaeHus U e€ KOHTPOJb. BrusHue paznuyHbix (AKTOPOB HA MOJTHOTY
OCQXKJEHUS: a) TMPUPOJLI OCAXKIAEMOI0 BEIIECTBA, OCATUTENsI, pacTBOpUTENs; O)
KOJIMYECTBA OCAJIUTENISA; B) OMHOUMEHHBIX HOHOB; I') TeMreparypsl; A) pH. YcnoBus
o0pa3oBaHus 0CaIKOB. Y CJIOBUS MIPOTEKAHUS peakinii oOMeHa. J[poOHoe ocaxkieHue.
CymHocTe mporecca pactBopeHus. PactBopuMmocth BemiectB. KonnuecTBeHHas
XapaKTepUCTHKAa PACTBOPUMOCTH. BBIOOp peareHTOB W YCIOBHUM ISl pacTBOPEHUS
OCAaJIKOB: THAPOKCHIOB OCHOBHOTO, aM(OTEPHOTO M KUCJIOTHOTO XapakTepa; CoJieh
c1a0BIX M CHIBHBIX OCHOBAaHMH M CJIA0BIX KHCJIOT; COJIEM CJIa0bIX M CHJIBHBIX
OCHOBAHUW M CUJIbHBIX KUCHOT. [lepeBos ogHUX TPy IHOPACTBOPUMBIX COCUHEHHI B
JpyTHe.

Tema 4. 3akoH [JeHCTBYOIIMX MACC W TMPOLECCHI THAPOJIM3A U
aM(poTepHOCTH.

CymHoCTh mpolecca ruipoian3a cojieil. Pa3nuuHeie ciiydan ruipousa CoJei.
Crynenuatslii Tuaponan3. KonudyecTBeHHbIE XapaKTEPUCTUKU MPOIECCa THAPOIIN3A:
CTETNIEHb ¥ KOHCTAHTA THAPOM3a. BeiBo (hOpMyYIT KOHCTAHTHI M CTETICHHU THUAPOIN3a
JUISL COJIEN pa3lIMUHbIX TUMOB. PacdeT KOHIIEHTpallMu MOHOB BOJIOPOJIA, TUIPOKCHU/I-
nOoHOB M pH B pacTBOpax coseir, 00pa30BaHHBIX CIAOBIMH KHUCIOTAMH M CHJIBHBIMU
OCHOBAHMSIMU M CHJIBHBIMU KHCJIOTAaMU M CJIa0bIMU OCHOBaHMsSIMHU. (CMelleHue
paBHOBecHsl Mpolecca TUapoivM3a cojedl. BrausHue paznuuHbix (akTOpoB Ha
TUIPOJIUNTUYECKOE PAaBHOBECHE: MPUPOAbl MPOAYKTOB THAPOJIN3A; KOHIIEHTPALUU



COJIM; peaKIMK Cpelibl; TeMiiepaTypbl pactBopa. CylIIHOCTh U BHUJIbI aM(POTEPHOCTH.
Kucnotno-ocHoBHast ampoTepHoCcTh. AMGPOTEpHBIE MPOCTHIE BEIIECTBA, OKCUABI U
ruapokcuabl. Comu ¢ aMpOTEpHBIMH HMOHAMHU. 3aBHUCHUMOCTH KHUCIOTHO-OCHOBHBIX
CBOMCTB I'HJIPOKCHJIOB OT COCTaBA.

Tema 5. OKHCINTENBbHO-BOCCTAHOBHUTEIbHBIE MPOUECCHI B XHMHYECKOM
aHajm3e.

CyIIHOCTh OKUCIUTENBHO-BOCCTAHOBUTENBHBIX MPOLECCOB, NX HCIIOJIb30BAHHE
B AHAJUTUYECKON TMpakTUKe. BaxHelmme OKUCIUTENM U BOCCTAHOBUTENM,
UCIIONIb3yEMbIE B aHAIM3€ M MX XapakTepuctuka. Kmaccudukanus OKUCIUTENbHO-
BOCCTAHOBUTENbHBIX peakuuil. CocTaBieHUE YpPaBHEHUW pEAKUUHd OKHUCICHHS-
BOCCTaHOBJIEHUsS ¢ ydeTroM BiusHUS pH cpenpl. KonnuecTBeHHass XapakTepucTUKa
BOCCTAHOBUTEJEH, OKUCIUTENEHM W OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX CHCTEM:
CTaHJAPTHBIE JJIEKTPOAHBIE MMOTEHUMANb; AnekTpojaswxkymas cuia (D/C).
HamnpaBieHHOCTh OKHCIUTENBHO-BOCCTAHOBUTEINIBHBIX peakuuid. Bnusuaue pH cpenpl,
KOHIIEHTPALUHU peAoKC-(OpM U TeMIIEPATyphl HA IPOTEKAHUE PEAKIIIH.

Tema 6. KomiuiekcooOpa3oBaHue B aHAJIUTHYECKONH XUMHUM.

Kommiexcubie coemunenuss 1 ux kinaccudukamus. CoctaB M CTPOCHHE
KOMIUIEKCHBIX CO€IMHEHHM. [[ucconmanns KOMIUIEKCHBIX coeauHeHui. KoHcranTa
HECTOMKOCTH KOMIUIEKCA. BBIYMCIEHWE KOHUEHTPAlUM PAa3IuYHbIX IPOIYKTOB
JUCCOLIMAIMM KOMIUIEKCHBIX coeAuHeHuil. Hapynienue paBHOBECHS AUCCOLMALIMU
KOMIUIEKCOB ~TOJl BJIMAHHUEM pa3nuuHbiX  (akropoB. Ilogbop peareHTOB,
pa3pylIaMUX KOMIUIEKCHBIE HOHBI. lIpMMEHEHHME KOMIUIEKCHBIX COEAMHEHUM B
KaueCTBEHHOM aHaju3e ISl LeJield OTKPBITUS U Pa3JeieHus] KaTUOHOB.

Pa3zpnes 2. KosimuecTBeHHbIN aHAIU3

Tema 1. IIpeamer, 3aga4un 1 MeTOAbI KOJTMYECTBEHHOI'0 AHAJIN3A.

[IpeameT M 3amayu KOJMYECTBEHHOro aHanu3a. HayuHoe W mpakTuyeckoe
3HaYeHHe KOJMYECTBEHHOro aHanu3a. CoBpeMeHHas KiaccupuKaluus METOA0B
KOJIMYECTBEHHOTO aHalih3a. XHWMHYECKHE METOJbl aHalih3a, UX XapaKTEpPUCTHUKA.
Ot6op mpoO mis aHanm3a. AHAIUTUYECKHE HW3MEPHUTENbHBIE MPUOOPHL. MepHas
nocyjna. OmuOKM KOJMYECTBEHHOTO aHajlu3a: CHCTEeMaTHYeCKHME U Ciy4yalHbIe,
aOCOJIIOTHBIE M OTHOCHUTENbHbIE. MareMaTrhyeckas CcTaTUCTHYecKkas o0padoTka
pe3yJIbTaTOB aHAIMU3A.

Tema 2. TurpumerpruecKkuii aHAIU3.

CyniHoCTh TUTPUMETPUYECKOIO aHAIU3a, €r0 JOCTOMHCTBA W HEJOCTAaTKH IO
CPaBHEHUIO C TPAaBUMETPUUYECKUM. TpeOOBaHMS K PEAKIUSAM, TPUMEHSEMBIM B
TUTPUMETPUUECKOM aHanu3e. TutpoBanue. OnpenesieHne TOYKH SKBUBAJIEHTHOCTH.
MeTonpl TUTPUMETPUYECKOTO aHaliM3a, OCHOBAaHHbIE Ha peakuusax oOMeHa W
OKHUCJIEHHs - BoccTaHoBieHHs. OOopynoBaHue, TMOCyJa B TUTPUMETPUUECKOM
aHanu3e. TeXHUKa TUTPUMETPUUYECKUX ONPENEIICHUM, METOI MTUIIETUPOBAHUS, METO/



OTJEJIbHBIX HaBeCOK. IIpsAMoe TUTpOBaHUE, TUTPOBAHUE 110 OCTATKY U TUTPOBAHUE 110
3aMECTHUTEITIO. CnocoOb1 BBIPAKEHUS KOHLEHTpaluu pacTBOpPOB B
TUTPUMETPUUECKOM aHanu3e. [IpuroroBieHue HMCXOAHBIX M pabdOYMX pPacTBOPOB.
PabGoumne pacTBOpbl C TPUTOTOBICHHBIM M YCTAHOBJCHHBIM THUTpOM. Beriectsa,
IPUMEHSEMbIE NIl MPUTOTOBJIEHUS PAacTBOPOB M TpPeOOBaHUS K HUM. Y CTaHOBKA
TUTpa paboyero pacTBOpa MO HCXOJHOMY. BbIUMCIIEHHS B TUTPUMETPUUYECKOM
aHanuse.

Tema 3. MeTo KHCJI0THO-OCHOBHOI'0 TUTPOBAHUS.

Ankamumerpuss W auuauMmeTpus. KUCIOTHOCTP M IIEIOYHOCTH  CpPEJbI.
Bonoponusiii nokasarens. MHaukaTopsl METONA KUCIOTHO-OCHOBHOTO TUTPOBAHUS.
Teopuss wuHAMKATOPOB. IHTEpBampl MepexoAOB BaXHEHMIIMX  HMHAMKATOPOB,
[I0Ka3aTellb TUTPOBAHUSA UHAMKATOpa. PasnuyHeie ciydyau TUTPOBAHUs: TUTPOBAHUE
CIWJIBHBIX KHUCJIOT CWJIBHBIMHU WIEJIOYaMHU, CIA00M KHCIOTHI CUJIBHOW IIENOYbI0 U
ciaboii mienoun cuibHOM Kucinoto. Kpusble TuTpoBanusa. Touka SKBUBaJIEHTHOCTU
B Pa3JIMYHBIX CIy4asX TUTPOBAHUA U TOUKA HEUTpanbHOCTH. BriOOp muaMKaTOpa A
KOHKPETHBIX CIy4aeB TUTPOBaHUA. BiMsHHE pa3nuyHbIX (PAKTOPOB HA BEIUYUHY
cKauka TuTpoBaHus. MHaukaTopHble ommoOku. [IpuMenenre Meroga HelTpaIu3auuu
B aHaim3e. Mepbl TEXHHUKHM OE€30MaCHOCTH M TEPBOM NOMOIIM NpU paboTe C
KHUCJIOTaMHU U ILIEJI0YaMHU.

Tema 4. MeToabl OKHCIUTEIBHO-BOCCTAHOBUTEIbHOIO TUTPOBAHMS.

OKHCIINTENPHO-BOCCTAHOBUTEIIBHBIE TMPOLECCHl, MPUMEHSEMBIE B METOJAX
penokcuMerpun. OTIMYME U CXOACTBO NPOLECCOB OOMEHAa M OKHUCIUTENbHO-
BOCCTAHOBUTENBHBIX. OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIM IMOTEHIMATI KakK Mepa
CIIOCOOHOCTH BEUIECTBA K NPHCOECIUMHEHUIO WJIM OTAa4M 3JIEKTpoHOB. KoHcTaHTa
paBHOBecUs peloKc-peakuuil. KpuBble TUTpoBaHHS peAoKc-MeTo0B. CrnocoOsbl
ONpEIEIICHNS] KOHLIA TUTPOBAHUS: HHIUKATOPBI METOIOB penokcumerpun. [loHsTre o
CJIO)KHOCTH M MHOTOCTaJUHHOCTU OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX IIPOLIECCOB,
UCIIONIb3YEMBIX B OObeMHOM aHaiu3e. CymHocTh Merona. Paboumii pacTBop
IIEpMaHraHara  Kaiaus, YyCTaHOBKa ero  turpa. lIpumenenne  merona
IIEPMAaHTaHATOMETPHUH B MPSIMBIX M KOCBEHHBIX METOAax aHain3a. CylHOCTh METOJA
rogometpun. CBOOOHBIN HOA KaK OKUCIUTENb, HOHBI HOJa KaK BOCCTAaHOBHUTEIH.
OKHUCIUTENBHO-BOCCTAHOBUTEINIbHBIA MOTeHIMaN napsl /217, YcinoBus npoBeneHus
HonomMerpuueckux onpeneneHuil. Paboune pacTBopbl, IpuMeHsieMbIe B HOJIOMETPHH.
Hcxonnble BemecTBa JUisl yCTAHOBIIGHUS! TUTpa THOCYNIb(dara HaTpusa. Onpenenenue
OKUCJIMTEJIEH M BOCCTAHOBUTENICHM METOI0OM MHOJOMETpUH (IIPsSMOE, KOCBEHHOE
OIPEIENICHHE ), TPUMEPHI ONPEIECIECHHIA.

Tema 5. MeToabl 0CaAUTEIbLHOTO0 TUTPOBAHUA.

TeopeTnueckne OCHOBBI METOJIOB OCaXJEHUs, MX Kiaccupukanus. Meron
aprentoMeTpun. CnocoObl (uKcalMM TOYKM 3KBUBAJIEHTHOCTH: MeToa Mopa,



®asiHca, @onbrapaa. Paboure u ucxoansie pacTBopsl MeToAa. KpuBble TUTpOBaHUS.
OO6racT MpUMEHEHUS METOI0B OCAXKICHHSI.

Tema 6. Kommiekcomerpus.

CymHocth  MeToloB  KoMiuiekcoHomeTpuu. Kowmmnekconsl.  CTpoeHue
BHYTPUKOMIUIEKCHBIX coeauHeHuil. Tpunon b (xommiexcon III). Opranumyeckue
uHauKaTopbl. JKecTkocTh BOAbl. BpeMeHHass W TOCTOSHHAasT  KECTKOCTb.
KoMI1ekCOHOMETPpUYECKOE ONPENETIEHUE KECTKOCTH BOJIBI.

4.3. Jlekuuu
Ne O0beM yacoB
HaumeHoBaHue TeMbl
n/n QOunas popma | 3aounas ¢popma
5 cemectp, 8, 9 Tpumectp
1. [Ipenmer, 3agaun U1 METOIbI KAYECTBEHHOTO 2 2
aHaJIM3a.
2. 3aKOH JEHCTBYIOIIMX MAacC KaK TEOpETUYeCKas 2 2
OCHOBA aHAJIUTUYECKON XUMHH.
3. 3aKoH JENCTBYIOIINX MACC U T€TEPOre€HHbIE 2 -
MIPOLIECCHI.
4. | 3aKoH AEUCTBYIOIIMX MACC U MPOIECCHI THAPOITH3A 2 -
1 aM()OTEPHOCTH.
5. OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI B - -

XUMHUYCCKOM aHaJIM3€.

6. | KommiekcoobpazoBaHue B aHATMTUUECKONW XMMHUH. - -

6 cemecTp, A TpuMeCTp

7. [Ipeamer, 3agaun U METOIbI KOJIMYECTBEHHOTO 2 2
aHaJIM3a.
8. TuTpuMeTpUUECKHUl aHAJIN3. 2 2
0. Metoza KUCIOTHO-OCHOBHOTO TUTPOBAHHUS. 2 -
10. MeTo1bl OKUCIUTENBHO-BOCCTAHOBUTEIILHOTO 2 -
TUTPOBAHUS.
11. Metoabl 0OCaIUTEILHOTO TUTPOBAHUSI. - -
12. KomnnekcomeTpusi. - -
Hroro: 16 8

4.4. llpakTnueckne / ceMuHapcKue 3auaATus. He npeaycmoTpeHo.

4.5. JlabopaTopHbie padoThI

Ne O0BeM yacoB

HaumeHoBaHue TeMbl
n/n Ounas ¢popma ’ 3aounas popma

5 cemectp, 8, 9 TpumecTp

—_—
[\
\9}

IlepBas aHamUTHYECKasl IPYINA KATHOHOB.

2. [lepBasi aHanmuTHYECKas TPymIa KATHOHOB. 2 -
[TpoOHast 1 KOHTPOJIbHAS 3aa4H.

el
)
()

Bropas aHanuTu4ecKas rpynna KaTHOHOB.

4. Bropas ananuTrueckas rpynmna KaTHOHOB. 4 -
[TpoGHasi 1 KOHTPOJBHAS 3aa4H.




5. Tperbs aHaIMTHYECKAs TPyIIa KATHOHOB. 2 2
6. TpeTbs aHanUTUYECKAs TPYIINA KATHOHOB. 4 -
[TpoOHast M KOHTPOJIbHAS 33/1a4H.
7. UeTBepTasi aHaIMTUUYECKAs TPyINa KaTHOHOB. 2 2
8. UYeTBepras aHaIuTUYECKas rpynna KaTHOHOB. 4 -
[IpoGHasi 1 KOHTPOJIbHAS 3aauH.
0. IIaTas aHamMTHYECKast IPyIIa KAaTHOHOB. 2 2
10. [IsTas aHanmuTUYECKas rpymnia KaTHOHOB. 4 -
[TpoOHast M KOHTPOJIbHAS 33/1a4H.
11. [ITecrast aHaIMTHYECKAs] TPYIIIA KATHOHOB. 2 2
12. [llecTas ananmuTHYECKas TPyIIa KATUOHOB. 2 -
[TpoOHast M KOHTPOJIbHAS 3a/1a4H.
13.| IlepBas, BTOpas U TPEThsl AHATUTUYECKUE TPYIIIIbI 4 2
AHUOHOB.
14.| AHaiM3 CyXxoro BellecTBa paCTBOPUMOIO B BOJIE. 4 2
6 cemecTp, A TpuMecTp
15.| IlpuroroBiieHHE UCXOJIHOTO PACTBOPA KUCIOTHI. 2 -
16. Ompenenenue TuTpa pabovero pacTeopa 2 2
OCHOBaHHUSI.
17. OrnpepesieHne Macchl KUCIOThI B pACTBOPE. 4 2
18. Ornpenenenne kKapOOHATHOM KECTKOCTH BOJIBI. 2 2
19. [IpuroroBneHne UCXOIHOIO pacTBOpaA OKcaiara 2 -
HaTpHsL.
20. YcraHoBIeHHE TUTPa paboyero pacTBopa 2 -
NepMaHraHaTa KaJus.
21.| OmnpeneneHue conepkaHusi IEPEKUCH BOJOPOa B 4 -
pacTBope.
22. Omnpenenenue maccol cynbgata xenesa(ll). 4 -
23. IIpurorosienue cTaHIapTHOIO pacTBOPA 2 -
JMXpomMara Kajusl.
24. YcraHoBieHue TUTpa pabovero pacTBopa 4 2
THOCYJb(aTa HATPUSL.
25. Omnpenenenue maccol conu meau (I0). 4 2
26. OrnpesiesieHre Macchl XJIOPHUIA. 4 -
27. OrnpezesieHne MacChl COJIM MarHus. 2 2
28. Omnpenenenue 001IEH KECTKOCTH BOJIBI. 2 2
Hroro: 80 30
4.6. CamocrosiTeibHasi padoTa CTyIeHTOB
Ne HaumenoBanue Bua camocrosiTe/ibHOM O0bem yacoB
n/n pasjena / TeMbl padoThI QOunas ¢popma \ 3aounas popma
5 cemectp, 8, 9 TpumecTp
1. | Ilpenmer, 3amaud ¥ | MOJArOTOBKA K 16 20
METOAbl KAauyeCTBEHHOTO | JIAOOPATOPHBIM paboTam
aHajIM3a. U oopMIICHHE OTYETOB
2. | 3aKOH JEHUCTBYIOIIUX OTOTOBKA K 16 20
Macc Kak TeopeThyeckas | 1abopaTopHBIM paboTam
OCHOBA aHAJIMTUYECKON | U 0OPMIICHHE OTYETOB
XUMHH.
3. | 3aKoH AE€HCTBHUI MacC U | MOATOTOBKA K 16 20




reTeporeHHbIe "1abopaTopHbIM paboTam
IIPOLIECCHI. 1 0OpMIICHHE OTYETOB
4. | 3akoH JEeHCTBUSI Macc U | MOJrOTOBKA K 16 20
MIPOLIECCHI THAPOIU3a U | TabopaTopHBIM padoTam
amM(OTEpHOCTH. 1 0opMIICHHE OTYETOB
5. | OKucCIUTEIBLHO- HOATOTOBKA K 16 22
BOCCTAHOBUTEIBHBIE 71a00paTOPHBIM padoTaM
MIPOLIECCHI B 1 0OpMIICHHE OTYETOB
XUMHUYECKOM aHaAJIM3E.
6. | KommiekcooOpa3zoBaHue | MoJAroToBKa K 16 22
B aHATUTUYECKOM 71a00paTOPHBIM padoTaM
XUMHH. 1 0OpMIICHHE OTYETOB
6 cemecTp, A TpuMecCTp
7. | Ilpenmer, 3amaud U | OJATOTOBKA K 16 20
METO/IbI Ja00paTOpHBIM paboTam
KOJMYECTBEHHOTO 1 0OpMIICHHE OTYETOB
aHaJIM3a.
8. | TutpumeTrpuyeckuit MOATOTOBKA K 16 20
aHaJu3. 1a00paTOpHBIM paboTam
1 0OpMIICHHE OTYETOB
9. | MeTox KHCIIOTHO- MOArOTOBKA K 16 20
OCHOBHOT'O TUTPOBaHHUsI. | JaOOpaToOpHBIM paboTam
1 0OpMIICHHE OTYETOB
10. | MeToapl OKMCIUTENBHO- | MTOJrOTOBKA K 16 22
BOCCTaHOBUTEIHHOTO nabopaTtopHbIM padoTam
TUTPOBAHUSI. 1 ohopMIICHHE OTYETOB
11. | Metoapl 0OCagUTEIBHOIO | IIOATOTOBKA K 16 22
TUTPOBAHUS. Ja00opaToOpHBIM paboTam
1 0OpMIICHHE OTYETOB
12. | KommuiekcomeTpusl. ITOJIrOTOBKA K 16 22
71a60paTOpHBIM paboTam
1 o(hopMIICHHE OTYETOB
Hroro: 192 250

IJIAHOM HE MPEyCMOTPEHBI.

4.7. KypcoBble padoTsl / npoekTbl. KypcoBas pabora / MpoeKkT y4eOHBIM

5. Metoanueckoe odecnevyenne, 00pa3oBaTeibHbIe TEXHOJIOTHH

HpCHOI[aBaHI/IC JAUCHUIUIMHBI BCACTCA C TPUMCHCHHCM CIICAYIOIINX BHIOB

o0pa3oBaTeIbHBIX TEXHOJIOTHH:

HH¢0pM(ZL{uOHHbZ€ mexHoiocuu. HCIIOJIb30BAHUC JJICKTPOHHBIX y‘-Ie6HI/IKOB,

METOONYCCKHUX peKOMeH)IaLII/Iﬁ IIpU IMOATOTOBKC K JICKIHUAM U J'Ia60paTOpHBIM

3aHATUAM.

Paboma 6 «Komanoe:

BBITIOJITHEHUH JTAOOPATOPHBIX PaboT.

COBMECTHasi padoTa CTYJIEHTOB B TIpyIIe MpHU




6. @®opMBbI KOHTPOJISI OCBOCHUS Y4EOHOM IMCIMILIMHBI

Texymas arrecTanusi CTyACHTOB TPOW3BOAUTCS B TUCKPETHHIC BPEMEHHBIC
UHTEpPBAJbl JICKTOPOM M IMpernojaBaTesieM, BEIyIIUM Ja0opaTopHble pabOThl MO
JUCIUIUIMHE B Pa3IWYHBIX (opMax: BBIIOJHEHHE KOHTPOJBHBIX padoT, 3alluTa
71a00paTOPHBIX padoT.

[IpoMeXyTOUHBI ~KOHTPOJb IO pe3ylibTaTaM OCBOCHUS JIUCHIUILIAHBI
npoxoaut B ¢opme ycTHOoro 3avera (5 ceMecTp) M NHUCBMEHHOTO 3K3aMeHa
(6 cemecTp, A TpUMECTp).

Cucrema OlIeHMBaHUS yUEOHBIX JOCTHKEHUN CTYIEHTOB, OIIEHOYHBIE CPE/ICTBA
npecTaBieHbl B (OHIE OLIEHOYHBIX CPEACTB K pabouell mporpamMme y4deOHOH
JTUCHUIUIMHE (TIPUIIOKEHUN ).

7. Y4eOHO-MeTOoAuYecKoe U NMPOrpaMMHO-HH(POPMaIMOHHOE ol0ecrevyeHne
TUCHMILTHHBI

A) ocHOBHas uTepaTypa:

1. BacunweB B.II. Ananutuyeckas xumusi [Tekct] : B 2 kH.: yueb. mocooue
JUIsl CTYJIEHTOB BbIcll. yueO. 3aBenenuit / B.I1. BacuibeB. — 6-e u3a., crep.. — M. :
Hpoda, 2007. Ku. 1 : TutpumeTpuyeckuidi U1 rpaBUMETPUUYECKUN METO/bl aHAIIN3A,
2007. - 366 c.: ni.

2. JlorunoB H.f. Anamutnueckas xumus [Tekcr] : yueO. mocobue s me.
WH-TOB 1o XuM. u Owon. cnern. / H.S. JlorunoB, A.I'. BockpeceHCKH,
N.C. Conoakun. — M. : IIpocsemienue, 1979. — 480 c.

b) nononHuTenpHas TUTEpaATYypa:

1. Bacunse B.II. Ananutuueckas xumus [Tekct] : ¢0. BOIPOCOB,
YOpOKHEHUH M 3aaad: y4eO. mocoOue Uisi CTYJIEHTOB BbICHI. y4eO. 3aBeAeHHH /
B.I1. Bacunbes, JI.A. Kouepruna, T.[. OpnoBa. — 4-¢ u3z., crep.. — M. : [poda,
2006. — 318 c.: ni.

2. BacumbeB B.II. Anamutudeckas xwumus [Texcr] : jabopaTopHBIit
OPaKTUKYM: y4eO. mocobue Jijisl CTYJEeHTOB BhICII. yuel. 3aBenenuii / B.I1. Bacuibes,
P.I1. Mopo3osa, JI.A. Kouepruna; nox pen. B.I1. BacunwseBa. — 3-e uzg., crep.. — M. :
Hpoda, 2006. — 414 c.: u.

3. Jlypse FO.FO. CnpaBounuk no ananuruueckoid xumuu / FO.1O. Jlypoe. — 7-€
u3., nepemneydarka ¢ 6-ro uza. 1989 r. — M. : Anssiac, 2007. — 448 c.

B) UnTepHeTr-pecypcesr:

1. UaTepueT-nopran pyHIaMEeHTATbHOTO XUMUYECKOTO oOpa3zoBanus Poccun.
URL: www.chem.msu.ru.

2. Hayuno-nonynsipasiii moprain. URL: www.elementy.ru.

3. Xumnueckuit Uutepuer-nopran. URL: www.chemport.ru.

4. DnexkTpoHHass OuUOIMOTEYHasT cHUCTeMa «YHHMBEpPCUTETCKas OubInoTeka



onuaitHy: https://biblioclub.ru.

8. MarepuajIbHO-TeXHHYECKOE o0ecneyeHre TUCHUIINHBI

JIeKMOHHBIE 3aHATUA: KOMIUIEKT JJIEKTPOHHBIX NPE3EHTALMM, ayIuTOpus,
OCHAILIEHHAs IPE3EHTALlMOHHON TEXHUKOH (IIPOEKTOP, IKpaH, HOYTOYK).

JIaGopaTtopHble paOOTHL: Ja0OpATOpHUs AHAIUTUYECKOW U (PU3KOJIIOUTHOU
XMMHMH,  OCHAIIEHHAas  JIOCKOW,  Ta0bnMuIaMy, XUMHYECKMMHM  pPEaKTHBAMH,
71a00paTOPHOI MOCY 101, HEOOXOUMBIM 000PYAOBAHUEM.

IIpouee: pabouee MecTO NpenofaBaTeNs, OCHAIIEHHOE KOMIBIOTEPOM C
noctyrnoM B IHTEpHeET.



9. JIucT 1OMOJIHEeHUH U U3MEeHEeHU

n/n

Hara
BHECEHUS
u3MeHeHus /
JAOTOJTHEHUS

OcHoBanune

Conep:xaHue u3MeHeHUs!
/ monmoJiHeHHust

Jluua, noarBepxaaw0ine
H3MeHeHue / JOMoJTHEHHe

3aBeayrouuii
Kadeapon
(®HO,
MOJANHUCH)

Jdupextop /
JIeKaH
(®HUO,
MOJAIMNCDH)




