RoxymerT . BPHAYKM POCCU
WHdopmays o B“arufi”b'-'ﬂe' ®eiepanEHOe rocyjapCTBeHHOe GHOKEeTHOe 00pa3oBaTe/IbHoe
OKO: Tackges Cepreit B n yupeskziefiue BICIIEro 06pa3oBaHus

[lomxHocTb] PekTop
canmns: 10.09.2026 10:01:04 «Uenl'Y») daKyabTeT XUMAYeCKUil

[aTta noan

«YenstOMHCKII rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BOY BO

Kadenpa faHamitiueckoit u Gpu3ruecKoi XUMUM

YHWUKanbHbI L 0ROrpAMMHbIA KNHY:

YTOYHOM aTTeCcTaLyH M0 JUCLUIUINHE «JIabopaTOPHBIH IPAaKTHKYM 110 HOHOMETPHH U

04c19ed8bfbSPHER IO LEHBEHY X SREGIT S 737 FpOMe
j(nneﬂmo noAroToBkH (creruanbHocTH) 04.05.01 «PyHaaMeHTanbHas U PUK/IaAHast

OPradyyecKM peareHTam» 110 Halp.

XUMHUs» HarpaBjaeHHOCTH (po¢uiito) «PyHaaMeHTanbHas U npukaagHas xumusi» @T'B0Y BO «Uenl'Y»

KOITHSA Ne

cTp. 1 u3 46 TlepBoIii 3K3eMILISIp

Bepcus fjokymenTa - 1

@DoHJ OLIeHOYHBIX CPe/ICTB
AJIS1 IPOMEXYTOYHOH aTTeCcTalum
0 AUCLIUTIVHE

JIaGopaTOpHbIH NPAKTUKYM 10 HOHOMETPHH U OPraHUYeCcKUM peareHTam

HaripaBneHue 1oAroToBKY (CrelydaabHOCTh)
04.05.01 ®yngameHTanbHasA M NPUKJ/IaJfHASA XUMMUSA

HanpaBneHHOCTb (Tpo¢Ib)
dyHaMeHTa/IbHAsA U NPUKJIa/iHasi XMMHUSA

[TpucBariBaemasi KBasnvpukaiys (CTereHb)
Xumuk. [IpennogaBarens XuMuu.

dopma oOyueHus
Ounasn

I'om Habopa 2026

Yensabunck 2026 .

dI'BOY BO «Yenl'Y»




JIabopamopHbiil NPaKMuKymM no UOHOMempUuU U 0p2aHUYeCKUM pedzeHmam

Hanpaenenue noozomoeku (cneyuaabHocms) 04.05.01 —DyHoameHmaabHAs1 U NPUKAAOHASI XUMUS
HanpaenenHocms (npoguib) «PyHoamMeHMaAbHAsI U NPUK/AAOHASL XUMUSD»

IIpuceaueaemas keanugukayus (cmeneub) Xumuk. IIpenodagamenb xumuu

dopma obyueHus1 oUHasi

TI'oo nabopa 2026

@®DoHO oyeHOUHDbIX cpedcme oucyunauHbl (Mody/is1) 0000peH U peKOMEeHOO08aH:

ITpopekTop 10 yuebHOit paboTe yTBepxzeHo 27.02.26 A.A. CanamaToB

YueHbIM COBETOM XMMUYECKOTO (aKy/ibTeTa

ITporokon 3aceganus Ne 6 ot 26.02.2026

[IpencenaTens YueHoro coeeta

XUMHUYeCKoro (hakysbTeTa COIJIACOBAHO B. A. BypmucTpos

3acedaHuem pekmopama

ITpoTokon 3acesanus Ne 2 ot 25.02.2026

3apenytoruii Kadeapoi COIJIaCOBaHO A.N. buprokos

ABTOp (CcocTaBUTeb) E.N. Areenko

Cmpykmypa ¢ponooe oyeHouHbIx cpedcme coomeemcmayem npuka3y pekmopa ®I'EOY BO «Yeal'Y» om
27 cenmabdps 2022 Ne573-1



MUWHOBPHAYKHU POCCUN

deiepabHOe roCyjapCTBEHHOe Oro/KeTHOe 06pa3oBaTe/IbHOe
@)} yupeX/ieHre Bbiciero obpa3oBaHus

«YenstOMHCKMH rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO

«Uenl'Y») daKkyabTeT XMMAYeCKUil

Kadenpa anamuruueckoit u GpuU3NUeCcKoi XUMUN

@DOH/| OLIEHOYHBIX CPeJCTB /I IPOMEXXYTOYHOM aTTecTal{ly 10 JUCLUITIHHE «JIabopaTOpHBIi MPAKTUKYM 10 HOHOMETPHH U
OpraHMuyecKUM peareHTam» 10 HalpaB/ieHHIo NoAroToBkU (crieruanbHocT) 04.05.01 «PyHAaMeHTanbHas U IPUK/IafHast
XUMHUs» HarpaBjaeHHOCTH (po¢uiito) «PyHaaMeHTanbHas U npukaagHas xumusi» @T'B0Y BO «Uenl'Y»

Bepcus fjokymenTa - 1 cTp. 2 u3 46 TlepBoIii 3K3eMILISIp KOTIISA Ne

CopepxaHue

1. ITacriopT ¢oHzA OLIEeHOUHBIX CPe/ICTB

2. [TepeueHb (popMHUPYyEMBIX KOMIETEHLIUMA

2.1. KommneTeH1[1H, 3aKperyieHHbIe 3a AUCLIMIUVIMHON

3. Coziep>kaHue OLIeHOYHBIX CPe/ICTB M0 AUCLIUIIIMHE

3.1. Buzpl OL[eHOUHBIX Cpe/CTB

3.2. Coziep>kaHue OLIeHOUYHBIX Cpe/CTB

4. ITopsgoK poBeieH!sI U KpUTEPUHX OLIeHUBaHU
TIPOMEXKYTOUHOM aTTeCcTaljuu

4.1. TTopsioK MpoBeIeHUsI TPOMEXXYTOYHOM aTTeCTaljuu

4.2. Kputepuu olleHUBaHUS TTPOMEXXYTOUYHOM 10 BUJaM OL[€HOYHBIX CPe/ICTB

4.3. Pe3ybTaThl MPOMEXXYTOYHOM aTTeCTal[MM U YPOBHU

c(hOpMHUPOBAaHHOCTH KOMMETEeHI U

dI'BOY BO «Yenl'Y»




MUWHOBPHAYKHU POCCUN
deiepabHOe roCyjapCTBEHHOe Oro/KeTHOe 06pa3oBaTe/IbHOe

DY

yupeX/ieHre Bbiciero obpa3oBaHus
«YenstOMHCKMH rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO

«Uenl'Y») daKkyabTeT XMMAYeCKUil
Kadenpa anamuruueckoit u GpuU3NUeCcKoi XUMUN

@DOH/| OLIEHOYHBIX CPeJCTB /I IPOMEXXYTOYHOM aTTecTal{ly 10 JUCLUITIHHE «JIabopaTOpHBIi MPAKTUKYM 10 HOHOMETPHH U
OpraHMuyecKUM peareHTam» 10 HalpaB/ieHHIo NoAroToBkU (crieruanbHocT) 04.05.01 «PyHAaMeHTanbHas U IPUK/IafHast
XUMHUs» HarpaBjaeHHOCTH (po¢uiito) «PyHaaMeHTanbHas U npukaagHas xumusi» @T'B0Y BO «Uenl'Y»

Bepcus fjokymenTa - 1

cTp. 3 u3 46

TlepBoIii 3K3eMILISIp

KOITHSA Ne

1. ITACIIOPT ®OHJA ODEHOYHBIX CPEACTB

Hanpasnenue noarorosku: 04.05.01 dyHaamMeHTanbHas U NpUKIagHast XUMUS
HarnpaBneHHoCTh (Tipoduiib) @yHAaMeHTa/IbHAas U TIPUKJIaZHask XUMUST
OuctrinHa: JlabopaTOpHBIA TPAaKTUKYM TI0 MOHOMETPUM W OpraHU4eCKUM

peareHTaM

CewmecTtp (cemecTpsl) u3yuenusi: 7, 8, 9
dopmMa (popmbl) NPOMEKYTOYHOU aTtTecTauuu: 7,8,9 cemecTpbl — 3auer.

2. IEPEUEHh ®OPMUPYEMBIX KOMIIETEHITU

2.1. KomnieTeHiuM, 3aKpeniéHHbIE 3a AMCLUILIMHOMN
M3yueHre MUCHUIUIMHBI «J/IabOpaTOpHBIN TTPAKTHUKYM TI0 MOHOMETPHH U

OpraHMYeckKuM peareHTam»
KOMITETeHLIMM:

HaIlpaB/eHO Ha (OpMHUpOBaHUE

CJIeIyFOIIUX

Kog, v HaMeHOBaHUe KOMITeTEHLIUU CO
Proc

VHMKaTOpBI JOCTHXKEHHUST
KOMITETEHILMH COTIaCHO
OIIOII BO

[lepeueHb T/IAHUPYEMBIX pe3y/bTaTOB
00yueHusi 10 JUCLUIUINHE

1

2

3

YK-3: CriocobeH OpraH1u30BbIBaTh U
PYKOBO/IUTb PabOTOM KOMaH/Ibl, Bbipaba-
ThIBasi KOMaH/IHYIO CTPATEryIo Jiisl [10-
CTW>KEHUS TIOCTaBJ/IEHHOH 1ien

YK-3.3. JlemoHCTpUpYeT
TIOHUMaHWe pPe3y/IbTaToB
PaboTBbI KOMaH/IbI ¥ TUUHBIX
JlelicTBUH B HeMl.

3narb: [loHnMaeT TUTOJIOTHIO U (aK-
TOpBI (HOPMUPOBAHKST KOMaH, JTUfiep-
CTBa U CIOCOOOB COLIMAIBEHOTO B3au-
MO/IeHCTBUS..

Ymeth: [leMOHCTpUpYeT Criocob-
HOCTh pa3pabaTbiBaTh KOMaH/HYIO
CTpaTeruro /sl JOCTVKEHUS TTOCTaB-
JIEHHOU Le/TU.

Bnapgern: ViMeeT He0OXOUMbIe
HaBBIKYA OpTraHu3aliuy U pyKOBOJCTBA
paboTol KOMaH/bI.

ITK-1: CriocobeH 1ruiaHUpoBaTh paboTy u
BbIOMpATh a/|eKBATHbIE METObI PEIeHHUs]
Hay4YHO-UCC/Ie/IOBATETbCKUX

3a/lau B BEIOpAHHOU 00/71aCTH XUMHH,
XUMHUYECKOH TEXHOJIOTUY W/ CMEXKHBIX
C XUMHel HayK

[TK-1.1. CocTaBnsieT 00muiA
TIJTaH UCCJIe/|OBaHMUS | Jie-
TasIbHbIe TUIaHbI er0 OT-
JleNTbHBIX CTaJuM.

3Harb: OyHJaMeHTalbHbIe 3aKOHBI
XUMHHW U OCHOBHBIE CBOMCTBa Haubo-
Jiee BaKHBIX HEOPTaHUUECKUX COeJH-
HeHUH, UCTIONb3YeMBIX B IIPAaKTHKe.
Ymerb: CTaBUTH Lie/b UCCIEOBAHMS,
HCII0/Ib30BaTh CBOMCTBA XUMUUECKUX
BEILLeCTB /ISt HAyUHbIX U TIPAKTHAYe-
CKUX LIeJieH, BOCIIPOM3BOIUTb METO-
JVIKY Pa3/IMIHOTO aHa/IN3a.
Biagers: HaBbikamu paboThI € Xu-
MHUYECKVMH PeaKTHBAMH, MOCYIOH U
npubopamy. OCHOBHBIMH MeTOJAMH
HabsofeHus 1 06paboTKH
W3MepeHHH.

dI'BOY BO «Yenl'Y»




DY

MUWHOBPHAYKHU POCCUN
deiepabHOe roCyjapCTBEHHOe Oro/KeTHOe 06pa3oBaTe/IbHOe
yupeX/ieHre Bbiciero obpa3oBaHus
«YenstOMHCKMH rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO
«Uenl'Y») daKkyabTeT XMMAYeCKUil

Kadenpa anamuruueckoit u GpuU3NUeCcKoi XUMUN

@DOH/| OLIEHOYHBIX CPeJCTB /I IPOMEXXYTOYHOM aTTecTal{ly 10 JUCLUITIHHE «JIabopaTOpHBIi MPAKTUKYM 10 HOHOMETPHH U
OpraHMuyecKUM peareHTam» 10 HalpaB/ieHHIo NoAroToBkU (crieruanbHocT) 04.05.01 «PyHAaMeHTanbHas U IPUK/IafHast
XUMHUs» HarpaBjaeHHOCTH (po¢uiito) «PyHaaMeHTanbHas U npukaagHas xumusi» @T'B0Y BO «Uenl'Y»

Bepcus fjokymenTa - 1

cTp. 4 u3 46

TlepBoIii 3K3eMILISIp

KOITHSA Ne

YK-10: Criocoben ¢hopMHUpOBaTh HETEP-
MIMMOE OTHOILIEHHE K MPOSIBJIEHUSIM 9KC-
TPeMH3Ma, TeppOpH3Ma, K KOPPYIILIMOH-
HOMY I10Be/IeHHI0 U ITPOTHUBOZEeHCTBO-

BaTh UM B TIPOQeCCHOHATBHOU JesTeb-

HOCTH

YK-10.3. Nmeet npepcras-
JIeHUe O COZlep’KaHuU TMOHsI-
THM «9KCTPEMU3M», «Teppo-
pU3M», OCHOBHBIX popMax
WX TIPOSIBJIEHUSI

Y TIOC/Te/ICTBUSIX

BefleHHe"

HUs.

3HaTh: MOHATUS «3KCTPEMU3M»,
«Teppopu3sM», "KOpPPYIILMOHHOE M0-

YMeTb: IpOTHBOI€IICTBOBATh MPOSIB-
JIEHUSIM 5KCTPeMHU3Ma, TEpPOPU3Ma,
KOPPYIILMOHHOMY TOBeIeHUI0
Bnagers: hopMaMu TIPOSIB/IEHUH U
TI0CJIe/ICTBUM Teppopu3Ma, 3KCTpe-
MH3Ma U KOPPYIILIMOHHOT' 0 T0Bejie-

3. COAEP)XAHUE OLIEHOYHbBIX CPE/JCTB I10 JUCHUIUINHE
3.1 Bujbl 011eHOYHBIX CPeJCTB

Kop, HaumeHoBaHue Ilepeyenn Kontponupyemsbie | Cemectp | Homep | HaumeHoBaHue
KOMIIeTeHI{UH TVIAHUPYeMbIX TeMbl/ 3afaHus OLIeHOYHOr' 0
corsiacHo ®I'OC pe3y/IbTaToB paspensl (HomMep U cpeAacTBa
o0yueHust mo Ha3BaHMe pa3jea
JUCIUILTHHE u3 PII/I n.2.2)
YK-3: Criocoben | 3uath: [ToHnmaet Paznen 1.7 Yacte I | 3aganue
OpraHU30BLIBaTh u | Turosioruo U pakto- | VloHomeTpus -1-14 OTKPBITOr'O THIIA
DPYKOBOUTb DPaboTOi | pbl (hOPMUPOBaHUS C pa3BepHYThIM
KOMaH/Ibl, KOMaH/, JIM/lepcTBa U OTBETOM
BbIpabaTbIBast Croco60B CoLManbHO-
KOMaH/[HYHO r'0 B3aMOJeUCTBUSL..
CTpaTeruto ana | Ymerb: [leMoHcTpu- | Paspen 2. 18 Yacts II | 3apanue
JOCTIDKEeHUs pyet crocobHOCTh Oprannueckue -1-13 OTKPBITOI'O TUIIA
N0CTaB/IeHHOM Lje/n pa3pabatbiBaTh KO- peareHTbl C pasBepHYTHIM
MaHZHYIO CTpaTeruto OTBETOM
JJ1 JOCTKeHHUs TI0-
CTaBJ/IeHHOH Lie/N.
Baaaern: Vimeet He- Paspen 3. Metoner | 9 Yactb 3amaHue
00X0/ITMble HaBBIKU paszeneHvs u Il — 1- | oTkpsITOrO THIA
OpraHu3aluM U pyKo- | KOHL|eHTPUPOBaHUS 13 C pa3BepHYTHIM
BO/ICTBa paboToii KO- OTBETOM
MaH/Ibl.
IMK-1: Criocoben tia- | 3uath: OyH/jaMeH- Pazpen 1. 7 Yacte [ | 3aganue
HUPOBaTh paboTy U TaJ/IbHbIE 3aKOHbI XU- Monometpust —15-37 | OTKpBITOrO THIA
BBIOMpATh a/|eKBaT- MUH U OCHOBHBIE C pasBepHYTHIM
Hble METOZbI PEILIeHUs | CBOWMCTBa Haubosiee OTBETOM
Hay4HO- Ba)KHBIX HeOpraHuye-
WCCIIe/loBaTe/IbCKUX CKUX COeJUHeHU,
3a7lay B BbIOpDAaHHOM | UCIO/b3yeMbIX B
obsacTu XUMUH, | NPAKTHKe.
XUMAYeCKON Ymetb: CTaBuTh Pazpen 2. 8 UYacts II | 3aganue
TeXHOJIOTUU WM | LeJib UCC/Ie0BaHuUs, Opranunueckue —14-25 | OTKPBLITOrO THUIIA
CMEXHBIX C XUMHWeHd | HUCIO/Ib30BaTh CBOM- peareHTbI C pasBepHYTHIM
HaykK CTBa XMMWYECKUX OTBETOM
BeIIleCTB /711 Hayu-
HBIX Y [IPaKTUYeCKUX
Ljesiell, BOCTIPOX3BO-
JATb METOJUKH pas-
JINYHOTO aHa/In3a.

dI'BOY BO «Yenl'Y»




DY

MUMNHOBPHAYKU POCCUNA

deiepabHOe roCyjapCTBEHHOe Oro/KeTHOe 06pa3oBaTe/IbHOe

yupeX/ieHre Bbiciero obpa3oBaHus

«YenstOMHCKMH rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO

«Uenl'Y») daKkyabTeT XMMAYeCKUil
Kadenpa anamuruueckoit u GpuU3NUeCcKoi XUMUN

@DOH/| OLIEHOYHBIX CPeJCTB /I IPOMEXXYTOYHOM aTTecTal{ly 10 JUCLUITIHHE «JIabopaTOpHBIi MPAKTUKYM 10 HOHOMETPHH U
OpraHMuyecKUM peareHTam» 10 HalpaB/ieHHIo NoAroToBkU (crieruanbHocT) 04.05.01 «PyHAaMeHTanbHas U IPUK/IafHast
XUMHUs» HarpaBjaeHHOCTH (po¢uiito) «PyHaaMeHTanbHas U npukaagHas xumusi» @T'B0Y BO «Uenl'Y»

Bepcus fjokymenTa - 1 cTp. 5 u3 46 TlepBoIii 3K3eMILISIp KOTIISA Ne
Bnapers: HaBoikamu | Pasgen 3. Metobl Yactb 3ajaHue
paboThI C XUMUUE- pasjesieHus U IIT — 14- | oTKpbITOTO THMA
CKUMU peakTUBaMH, KOHL|eHTPUPOBaHUS 25 C pa3BepHYyTbIM
nocyzioi u npubopa- OTBETOM
MH. OCHOBHBIMU Me-

TOJaMH HaOJ/IF0[eHusT
1 06paboTKH
YK-10: CriocobeH | 3HATh: MOHATHS Pazpen 1. Yactb 3azaHue
¢hopmHpoBaTh «3KCTpemMusM», «tep- | MoHomerpus IV—-1,3 | oTkpsITOro THMNA
HeTeprnmoe popu3M», "KOppYMLH- C pasBepHYTbIM
OTHOLLIEHUE OHHOe noBezieHue" OTBETOM
K TIPOSIB/IEHUSIM TIOBe/IeHUSL.
9KCTpPeMU3Ma, Ywmetn: npotuBogeii- | Paszmen 2. Yactb 3ajaHue
TeppopusMa, CTBOBAaTh NposiB/ieHU- | OpraHuyeckue IV-2,4 OTKPBITOr0 TUMNA
K KOPPYILIMOHHOMY SIM 9KCTpeMU3Ma, peareHTbI C Ppa3BepHYTbIM
MOBe/IeHUI0 U | Teppopr3Ma, KOppyTI- OTBETOM
TPOTUBO/IEMCTBOBATD LJUOHHOMY I10Bejie-
M HUIO.
B Bnapgersb: dopmamu Pazpgen 3. MeTobl Yactb 3amaHue
npodhecCOHATBHON TNpOsiB/IeHNUH U Mo- pasfesieHus u IV -5 OTKPBITOI'O THIIA
JlesiTe/IbHOCTU C/IeICTBUM TepPOpH3- | KOHI|EHTPUPOBAHUS C pa3BepHYyTbIM
Ma, 3KCTpeMHu3Ma U OTBETOM
KOpPPYMLIMOHHOTO
NOBeJIeHUs.

dI'BOY BO «Yenl'Y»




MUWHOBPHAYKHU POCCUN

deiepabHOe roCyjapCTBEHHOe Oro/KeTHOe 06pa3oBaTe/IbHOe
@)} yupeX/ieHre Bbiciero obpa3oBaHus

«YenstOMHCKMH rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO

«Uenl'Y») daKkyabTeT XMMAYeCKUil

Kadenpa anamuruueckoit u GpuU3NUeCcKoi XUMUN

@DOH/| OLIEHOYHBIX CPeJCTB /I IPOMEXXYTOYHOM aTTecTal{ly 10 JUCLUITIHHE «JIabopaTOpHBIi MPAKTUKYM 10 HOHOMETPHH U
OpraHMuyecKUM peareHTam» 10 HalpaB/ieHHIo NoAroToBkU (crieruanbHocT) 04.05.01 «PyHAaMeHTanbHas U IPUK/IafHast
XUMHUs» HarpaBjaeHHOCTH (po¢uiito) «PyHaaMeHTanbHas U npukaagHas xumusi» @T'B0Y BO «Uenl'Y»

Bepcus fjokymenTa - 1 cTp. 6 u3 46 TlepBoIii 3K3eMILISIp KOTIISA Ne

3. COAEP>XKAHUME OLIEHOYHbBIX CPEACTB I10 INCIHHAUII/INMHE
3.2 CopeprxaHue OL[eHOYHBIX CPeACTB

Yacts 1. baHK 3a/iaHul OTKPBITOr0 TUIIA C Pa3BePHYTHIM 0TBETOM K 3a4eTy
B 7 cemecTpe

1. NonocenekTuBHbIe 371eKTPobl (MC3) Kak 3/1eKTpoXuMHuUecKue
ce”Hcopel. Otnuure MCO OT pefjoKC-3/1€KTPOOB.

2. Knaccudukaims MC3 mo npupoae MeMOpaHb (TBepAodasHble,
JKUJKUe, TUIeHOuHble). [Ipumepsl.

3. ONeKTPOXUMUUECKHEe STUelKH C IIepeHoCoM U 6e3 repeHoca. Posb
3/1eKTPO/IOB CPaBHEHHS U COJIEBOTO MOCTHKA.

4, ['paHUUHBIV MOTEHLUAN: NPUPOJa BOSHUKHOBEHUS,

TepMOJMHaMHWKa MOHHOT0 0OMeHa Ha rpaHHIle MeMOpaHa/pacTBop.

5. Mvddy3roHHbIY OTeHIUAa: MPUUMHbI BO3HUKHOBEHHUS,

yCJI0BUSI MUHAMMU3AL[WH.

6. MembpaHHbIl TTOTeHL[Mal KakK CyMMa [IByX TPaHUUHBIX U

A (Py3MOHHOr O MOTEHLMAIOB (CerMeHTHast MOJesIb).

7. JKUKOCTHBIM TTOTeHLMa/ (TTIOTeHLMaa CoeJUHEHHsI) U MeTO/bI

€r0 YMeHbLIIeHHS.

8. AKTUBHOCTh U KO3 (PULIMEeHT aKTUBHOCTU. PU3NUECKUI CMBIC/ U POJIb B
VIOHOMETPHH.

9. WNonHas cuna pactBopa. [IpaBuio noHHOM cy/ibl. PacyeT /ijig CMelllaHHbIX
3JIEKTPOJIUTOB.

10.  Teopus [lebasi- XtoKKess: Mpefie/IbHbIN 3aKOH 1 €70 IPUMEeHUMOCTb.
11. BsmsiHMe MOHHOW CUJIbI HA PACTBOPUMOCTb OCaZIKOB U

K03 PULIMeHTbl aKTUBHOCTH.

12. 3OnektpoaHas @yskiusi UC3. YpaBHenue HepHcra. KpyTusHa (S) u
ee TeopeTUUeCKOe 3HaueHue.

13.  /Iuama3oH JIMHEeHHOCTH TPaZlyupOBOUYHOr0 rpaduka. HuwxkHuii u
BepXHUI TIpe/ie/ibl 0OHapy>KeHUsl.

14. Bpewms oTk/MKa 3/1eKTpoja. PakTopsl, BAUAIOLMe Ha BpeMs
yCTaHOBJ/IEHHWS MTOTeHLIaa.

15.  KoadduimeHT ceneKTUBHOCTH PHU3NUECKUM CMBICI.

YpaBHeHve HUKOJILCKOTO.

16.  Metofp! oripesiesieHrst KO3(PPULMEHTOB CeIeKTUBHOCTHU:

OT/leJIbHBIX PACTBOPOB M CMeELIaHHBIX PACTBOPOB.

17. WoHodopsl: onpeeneHue, HazHaueHue. HeliTpasibHble U 3apsbKeHHbIe

dI'BOY BO «Yenl'Y»




MUWHOBPHAYKHU POCCUN

deiepabHOe roCyjapCTBEHHOe Oro/KeTHOe 06pa3oBaTe/IbHOe
@)} yupeX/ieHre Bbiciero obpa3oBaHus

«YenstOMHCKMH rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO

«Uenl'Y») daKkyabTeT XMMAYeCKUil

Kadenpa anamuruueckoit u GpuU3NUeCcKoi XUMUN

@DOH/| OLIEHOYHBIX CPeJCTB /I IPOMEXXYTOYHOM aTTecTal{ly 10 JUCLUITIHHE «JIabopaTOpHBIi MPAKTUKYM 10 HOHOMETPHH U
OpraHMuyecKUM peareHTam» 10 HalpaB/ieHHIo NoAroToBkU (crieruanbHocT) 04.05.01 «PyHAaMeHTanbHas U IPUK/IafHast
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MOHO(DODBI.

18. MexaHu3m paboThl HeUTPa/IbHBIX HOHO(MOPOB Ha MpHUMepe
BaiMHOMULMHA (K™ -CceleKTUBHBIN 371€KTPON).

19. KoMmoHeHTBI ITOIMMepHOI MeMOpPaHbI: TTO/TMMeEp,

nactidukarop, munoduabHbIe AobaBKu. X QyHKIWH.

20. Psan IN'ogmelictepa. Biusinve ractudukaropa Ha

CeIeKTUBHOCTb MeMOpaH.

21. IlpuHuwmn [JoHHaHOBCKOI'O UCK/IOUeHUs1. MexaHusm,
TIPEerATCTBYIOL[MKA MPOHUKHOBEHHIO MEeLIAOIIUX NOHOB.

22.  CocTaB ¥ CTPYKTypa CTeK/IsTHHOW MeMOpaHsbI. [Ipuposia mpoBoAMMOCTH
CTeK/1a.

23. MexaHu3M noTeHIMa1000pa30BaHus Ha CTEKISTHHOM 3/IeKTpO/Ie.
Teopus HukosibCckoro.

24. BopgopojHas pyHKLUS CTeK/ISHHOTO 371eKTpoja. [IpruurHbI
ce/leKTUBHOCTH K H™.

25. IenoyHas ommbKa CTEKJISIHHOTO 3/1eKTPO/a: MPUUYUHBI U CIIOCOOBI yueTa.
26.  Crek/siHHBIE 3JIeKTPO/bI [/ Onpe/e/ieHrs UOHOB I1]e/I0YHbIX
MetasioB (Na*, K+, Li*).

27.  Knaccudukauys KpUCTaIM4ecKrx 3/1eKTpoA0B (MOHOKPUCTA/LTMYECKHe,
TIO/TMKPUCTA//TNYECKUE, TeTePOTeHHbIE).

28. @Topua-cenektuBHbIY 3neKTpor (LaF,): mexaHusm

MPOBOJUMOCTH, CEeKTUBHOCTh, Melatolee Bausinie OH ™.

29. OnekTpozpbl Ha OCHOBe cynbduaa cepebpa (Ag,S). ITpuHiuI paboThI.
DNeKTPOAbI /151 OTnipe/ie/ieHus TaJloTeHNU/I0B U MIOHOB TSDKeJIbIX MEeTaslyIOB
(Cu?*, Pb?*, Cd*").

30. XasbKOoreHW/HbIE CTeK/Ia KaKk MeMOpaHHbIe MaTepHualibl.
OnpepesnisseMbie UOHBI.

31. IIpsiMast MOTEHLIMOMETPUS: CYyTh MeTO/a, JOCTOUHCTBA U HEJJOCTATKHU.
32. Mertop rpasyupoBouHoro rpaduka. TpeboBanus K

CTaHJAapPTHBIM pacTBOpaM (MIOCTOSTHCTBO MOHHOM CHJIbI).

33. Meroa ofHOKPATHOM CTaHAapTHOM 00aBKU. BeiBOA pacueTHOM (hOPMYIbL
34. Mertopn JBOWHOM CTaHAapTHOM 100aBKH.

35. Mertop I'paHa. I'paduueckasi o6paboTka JaHHBIX MPU

MHOTOKPATHBIX ZloOaBKax.

36. IloreHyuomMmeTpuyeckoe TUTpOBaHUe. THIIbI KPUBBIX

TUTpoBaHUs1. CTIocOObI HAXOXK/]€HUSI TOUKH SKBHUBA/IEHTHOCTH.

37.  BydepHbie pacTBOpHI, 06/1a/1at011[1e TIOCTOTHHOM HOHHOM CUJTON
(BPOUC). HazHaueHue U COCTaB.
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Yactp II. baHk 3ajaHuii OTKPHITOrO0 THNA C Pa3sBepHYThIM OTBETOM K
3aueTy B 8 cemecTpe

1. Oprannyeckuve aHanuTuyeckue peareHTel (OprAP):  onpenenenue,
aHa/uTUueckasi ¢opma, peakTuB. IIpuHiunel kKnaccudukaiuu OprAP (1o
daiirito, Mo J0HOPHO-AKLIENTTOPHON CTIOCOOHOCTH).

2. ®DyHKIMOHaNbHO-aHanuTHUeckue rpymnnbl (PAI) M aHAIUTUKO-aKTUBHbIE
rpynnsl (AAT). ITpumepsr @AT" A/ pa3nUUHBIX 371€MEHTOB (KHUC/I0pPOJA-, a30T-,
cepocofepyKalye rpynnupoBKH).

3. B3auMocBsA3b CTpoeHUs MoJieKyJibl OprAP U ero aHaJUTUYeCKOro
Ha3HaueHUs. Kak Hammuve TUAPOMUIBHBIX WM TUAPOGOOHBIX TPYII BAUSET Ha
ripuMeHeHue peareHTa (ocakeHue, OTOMeTpHsi, IKCTPAKLIs).

4. OcHOBHble  xapakTepucTuku  OprAP:  uyBCTBUTENBHOCTb  (TIpenen
obOHapy>xeHUsI), W30MpaTebHOCTD (CTelUHUIHOCTh), KOHTPACTHOCTh I[BETHBIX
peakiuii. [IpumMepsl BBLICOKOUYBCTBUTE/ILHBIX PEareHToB.

5. T'mnore3a ananorunt B.M. KysHerjoBa. AHamorus peakuuid OprAP c
rugponnsom, feiictBueM H,S u obpa3oBaHreM amMmmuakaToB. [IporHo3upoBaHue
yC/IOBUM peakiuii U U30MpaTe/lbHOCTH.

6. Biusnue pH Ha cocTossHMe WOHOB MeTa/U/IOB B pacTBope. ['Waposus,
oOpa3oBaHUWe THUAPOKCO- U TIO/HsAePHBIX KOMIUIeKCOB. CBsi3b C peaki[MOHHOM
CroCcoOHOCTHIO TI0 OTHOIIIeHHIO K OprAP.

7. Bmusaue pH Ha mvoHHOe coctosinne OprAP. Kuc/ioTHO-OCHOBHBIE CBOMCTBA
peareHTOB (Ha mpumepe 8-OKCUXWHOJIMHA, AUMETWITIMOKCHMA). 3aBUCUMOCTh
KOMTIIIeKCcoobpas3yroirieit criocobHocTy ot pH.

8. BHyTpukOMIUIeKCHbIe coequHeHUs1 (Xenatbl). [loHSITMEe AEHTAaTHOCTH,
xesiaTHbI 3¢ dekT. [TpruMeps! Ou-, TeTpa- U reKCaZieHTaTHLIX PeareHTOoB.

9. BiusHMe TpUpOABI MOHA MeTas/ula M [JOHOPHBIX aTOMOB Ha YCTOMYMBOCTH
KOMILIEKCOB. Kiaccugukanusi MeTaqsioB MO MNpPeANOYTUTE/bHBIM IOHOPHBIM
atoMam (O, N, S).

10. ITpupojila  1[BETHOCTM  OpraHWYecKUX coefjuHeHWW. XpomModopel U
ayKCOXpOMbI. BaTOXpOMHBIM M THUIICOXPOMHBIM CABUTU. BiusiHve 3amecTtuTenen
Yl IOHW3al|u1 Ha OKPacKy.

11. XpomodopHoe [elicTBhe 37ieMeHTOB. (CBSi3b OKpAaCKHM KOMIUIEKCOB C
HamuuveM ¢parmeHToB Me-O, Me-N, Me-S. TIpumepbl OKpallleHHbIX
KOMIIJIEKCOB TepexX0JHbIX MeTasl/IoB.

12. Teopusi monsi IUraHJoOB M OKpacka KoMIuiekcoB. d-d mepexofbl U CIEeKTpPhI
nepeHoca 3apsjga. OObscHeHWe WHTEHCHBHOM OKPAacKU KOMILIEKCOB C
OpraHu4YeCcKUMU peareHTaMu.

13. doTomeTpruecKkre peareHTbl Ha OCHOBe XPOMO(OPHOrO  JeUCTBUS
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snieMeHTOB. CysbdocanuiuioBas kucnora (Fe), xpomorponosasi kuciaora (Ti),
aumeTtunranokcuM (Ni), o-denantposus (Fe).

14. ®oTtomeTpruecKre peareHTbl C COOCTBEHHOM OKpacKou. 8-OKCHXWHO/WH,
JIUTU30H, apceHa3o III, kcunenonoBbili opaHkeBbi, [TAH, ITAP. AHanuTHuecKue
XapaKTepUCTUKU U TIPUMEHeHHUe.

15. ®dnyopeciieHTHbIe OpraHUYeckhe peareHTbl. MexaHusM (yopeclieHIuH,
npaBwio CTOKca, KBaHTOBbIM BbIXOZ. [Ipumepsl: anuszapud C, canuiuianb-0-
aMHUHO(]eHO/1, TFOMUHOI.

16. Opranuueckue peareHTbI-0CauTe/N B rpaBUMETPUUECKOM
aHasi3e. DakTophl, Olpejesdrolie pacTBOPUMOCTL 0cafkoB. [Ipumepsr: 8-
OKCUXWHOJIMH,  [JUMETHITTMOKCAM, TeTpadeHWn100paT HATpUsi, HUTPOH.
AHanuTudeckuii (hakTop U UyBCTBUTE/ILHOCT.

17. NoHuTel Kak oOpraHuyeckue peareHTbl. KaTMOHWTBI U  aHUOHUTHI.
[IpumeHeHne 1 pasfesieHds U KOHLeHTpupoBaHus.  CeJleKTUBHbIE
(xesaToobpa3yrolijye) HOHUTHI.

18. Okuc/IUTeIBHO-BOCCTAaHOBUTEIbHBIE peakliu OprAP. MexaHu3M OKUC/IeHUs
apoMaTHUeCKuX amMuHOB  (OeH3uauH, AWdeHWIaMUH).  AHaIUTHUECKOe
TIpUMEeHeHUe [IJis OTipe/ie/iIeHrsI OKUCIUTeen.

19. AfcopOiLMiOHHBIE  MHAWKATOpPbl. MexaHW3M  JIeMCTBUSI Ha  TIpUMepe
dbnayopeciieyHa Mpd  TUTPOBaHWM  TaloreHUoB.  llpumepbl  Apyrux
aZiIcOpOIIMOHHBIX UHAUKATOPOB (203UWH, 3PUTPO3UH).

20. CuHTeTHUEeCKWe  peakuvu B  aHaimse. Peakuusa — I'pucca-NiocBas
(ompeseneHrie HUTPUTOB). OrmipesiesieHre Cy/IbGOUIOB (METHUIEHOBBIN roy00it) 1
ceneHa (mmasocesieHos). 'oMoreHHOe oca)kieHre (BO3HUKAOLIUE peareHThl).

21. KocBeHHble  (oTtomerpuueckue Metofbl. OrnpejeneHve  Kanusi 0
JUTMUAKpUIaMUHaTy, ((Topa TI0 Ppa3pylleHut0 KOMILIEKCOB  (LJUPKOHUM-
aJIM3apUHOBBIN), CY/Ib(AaTOB C HUTXPOMa3o0.

22. Kunetuueckue (KaTamuTHhUeckue) MeTO/IbI aHaum3a. [Ipumepsl
KaTa/IMTUYECKUX peakluil C OpraHh4YecKWMHM peareHTamMu (OKHC/JIeHue
MeTUJI0OBOT'O OpaHXeBoro, JIFOMUHOJIbHAsA peakius). Ornpepenenue

MUKPOKOJINUeCTB MeTaJlIoB.

23. Komrminekconsl U KomruieKcoHoMetpus. CrtpoeHuve u cBouctBa I TA.
Bmusane pH Ha  komruiekcooOpa3oBaHue. KOHCTaHTBI — yCTOWYMBOCTH
KoMriekcoHaToB. [Ipsimoe, o6paTHOe ¥ 3aMeCTUTe/TbHOe TUTPOBaHUe.

24. MeTta/utouHAUKaTOpbl. TpeboBaHHs K MeTa/l/IOMHAWKaTopaMm. [Ipumephr:
S5pPUOXPOM 4YepHbIM T, KCWIEHOJIOBbIM OpaHKeBblM, MypeKcuz. MexaHu3m
V3MEHeHUsI OKPaCKU B TOUKe SKBHUBA/IEHTHOCTH.

25. Inpykatopsl B TUTPUMETPUYECKOM  aHaiuse. KHUC/JI0THO-OCHOBHBIE
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(uHTEpBaN riepexoza, CMelllaHHbIe WH/IMKATOPKI), OKHC/TUTETHbHO-
BOCCTaHOBUTe/IbHbIE (AU eHuIaMuH, (peppouH), (pyiyopeciieHTHbIe UHIUKATOPhI.

Yacrts I11. BaHK 3a;aHUM OTKPBITOr0 TUIA C Pa3BepPHYThIM 0TBETOM K
3auery B 8 cemecTpe

1. O6I11ast XapaKTepHUCTHUKa METO/IOB pa3/ie/ieHHsT 1 KOHLIEHTPUPOBaHUSI.

2. By/ibl KOHL|eHTpHUPOBaHUS.

3. KonmmuecTBeHHbIe XapaKTePUCTUKU pa3/ie/ieHUs1 U KOHL|EHTPHUPOBaHUS.
4. Knaccudukaiium MeToZI0B pa3/iefieHusl U KOHLIEeHTPUPOBaHUSI.

5. JKUKOCTb-KUAKOCTHAs SKCTPaKLUsA. OCHOBHbIE TTOHATUSA U TEPMUHBI.
6. Y10BUS 3KCTPAKLIUU BeLLeCTB.

7. Criocobbl OCYyITeCTB/IeHHsI SKCTPaKLUK (Tepruogudeckasi, MUKPOKUKOCTHas,
HerpephIBHAsl, SKCTPaKIMOHHasi Xpomarorpadusi, TOMOTreHHasi SKCTpaKLus,
MULIeJJISIPHAsE SKCTPaKLMS, SKCTPaKLUs pacIijlaBaMMm ).

8. OkcTpareHThl. TpeboBaHUs K paCTBOPUTEJISIM.

9. DKCTpakiys Mo MexaHu3My (PU3UUeCcKoro pacrpe/eneHusl.

10. ®aKTopsbl, BAUSIOLIME HA SKCTPAKLUIO.

11. OKcTpakys B BUJ€e UOHHBIX aCCOL[MATOB.

12. DKCTpakLus 3/IeMeHTOB. Y CJIOBUSI 3KCTPAKL[MA UOHOB MeTaJljIoB.

13. Knaccudukanys SKCTPaKLIUOHHBIX CUCTEM.

14. Bbibop 3KCTpareHTOB.

15. OKCTpakLys OpraHu4eCKUMU pacTBOPUTEJISIMU.

16. DKCTpakUys HeUTPaJIbHBIMU SKCTPareHTaMu.

17. CopO1ioHHbIe MeTOAbI KOHLIeHTpupoBaHusi. OO11jasi XapaKTepUCTHKa.
18. Crioco0bI oCyI1[eCTB/IeHHST COPOITUH.

19. Bei6op ycoBuii COPOIIMOHHOTO KOHI[€HTPHPOBAHUSI.

20. Cop0b1iusi opraHu4eCcKux CoeUHeHHH.

21. IucTunisiuoOHHbIE METO/IbI.

22. OTroHkKa rnocjie XuMAYeCK1X npeBpalleHni, ra3oBasi 5KCTPaKLIs.

23. KproreHHoe (HU3KOTEMITepaTypHOE) KOHLIEHTPUPOBAaHKE.

24. Iubdy3roHHbIE METO/IBI.

25. bapomeMOpaHHbIE METO/IBI.

Yacrs II1. baHk 3ajaHuid OTKPBHITOTO THIIA Pa3BepPHYTHIM O0TBETOM K
3auetry o YK-10 B 7,8.9 cemecTpax

3aganue 1. @anbcudukaivs pe3ynbTaTOB XMMHUUECKOTO aHa/iv3a Kak ¢opMma
KOPPYIIL[MOHHOTO TOBe/leHusl B MpodheCcCroHabHOU JiesiTeTbHOCTH.
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B naboparopuio TmoCTyrua oOpasel] TWTHEBOM BOJBI [IIsi  OTpefiesieHus
coflepXKaHWsi HUTPAT-UOHOB METO/IOM MOHOMEeTpUM. 3akKa3uuk (4acTHast
KOMIaHusl) B HeodwuiMasbHON Oecesie mpejiaraeT BaM «CKOPPEKTHPOBATH»
pe3y/bTaThl aHalW3a, YTOObl OHM COOTBETCTBOBA/M CAaHUTAPHBIM HOpMaM, XOTs
BbI BU3ya/IbHO Ha0J/It0/jaeTe TIpeBbIllIeHNe TI0OKa3aHU 3/1eKTPOJa.

Bompoc: OneHuTe CUTyalMi0 C TMO3WLWM aHTUKOPPYIILMOHHOTO TOBEeZEeHUS.
Kakue mnpodeccroHanbHble M 3THUYECKHe TMPUHIIUAIBI HapyIIalTCS B JaHHOM
ciydae? OMNUIIMTe a/JrOPUTM BalllUX AeMCTBUM Kak JiabopaHTa (3aBeAyrOIero
naboparopueii). Kakyio OTBeTCTBEHHOCTh (aJ/MUHUCTPATUBHYIO, YTOJIOBHYIO)
MOXKEeT TOBJIeUb (pabCcuUKaLUs pe3y/IbTaTOB aHan3a?

3aganue 2. [IpoTUBOAENCTBHE WMCIIOIB30BAHUI0 XUMHUUECKWX 3HAaHUK B
TePPOPUCTUUECKUX LeJISIX.

[Ipy BbIMO/IHEHUM 1aOOPAaTOPHOTO TPAKTMKyMa IO OPraHUYecKUM peareHTam
CTY/IeHT TIDOSIB/ISIeT TIOBBIILIEHHBIM WHTEpeC K CHHTe3y U CBOWCTBaM
BBICOKOTOKCUYHBIX COeJIMHeHW (Hampumep, (QocopopraHUyecKrx BelLecTB),
MeTOJMKaM KOHLIEHTPUPOBaHHUSI OTPaB/SIOLIMX BeIeCTB, a TakXke 3aJaeT
BOMPOChl O BO3MOYKHOCTH MCIIO/Ib30BaHUS MOHOMETPUU AJisi aHaiu3a 00eBbIX
OTpaBJISIOLIMX BeIeCTB B MOJEBbIX YC/I0BUSX. [IpyM 3TOM ero akajgemMuueckas
yCIIeBaeMOCTh HHU3Kasi, a UWHTepeC BbIXOAUT JajeKo 3a paMKu YyueOHOM
TIPOrpPaMMBI.

Bonpoc: Kakue Tmpu3sHakd MOTYT CBH/EeTeNhCTBOBATb O HebaroHaieKHbIX
HamepeHusix? KakoBa posib mMperofiaBaTesisi U PYKOBOAUTeEJNsS TpPaKTUKymMa B
poHU/IaKTHKe SKCTPEMH3Ma M TeppopusMa B o00pa3oBaTe/lbHOM cpefe?
OnummTe MOpSAOK JeWCTBUM TPU MOLO3PEHMY Ha BO3MOXKHOE MCIT0/Ib30BaHUe
nabopaTopHOI 6a3bl B IPOTUBOIIPABHBIX LIeJIsIX.

3apganue 3. He3akoHHoe wucCMonb30BaHUe JiabopaTopHOro 06OpyAOBaHUS U
pPeakTUBOB Kak (hopMa KOppYMLIMUA ¥ 9KOHOMHUYECKOro yirepoa.

B xumuueckoil sabopaTopuu yHUBepPCUTeTa HMEeTCS  [IOpOrocCTosiiee
obopyaoBaHre (MOHOMEDBI, 3JIEKTPOAbI, CHEKTPO(OoTOMEeTphl) U JedUIIUTHbIE
opraHdueckue peareHTbl (AUTU30H, apceHa3o III, AUMETUITIUOKCUM).
3aBeyrolrii 1abopaToprer pa3pelaeT COTPYAHUKY KOMMEPUECKOW CTPYKTYPBI
(6e3 odopmsieHusi JoroBopa) TMPOBOAUTH aHa/IM3bl Ha 00OpYy/OBaHWMHU By3a 3a
«JIMYHOE BO3HArpaKJeHue», UCMOJb3ysl MPU 3TOM peaKTHBbI, 3aKyIlJIleHHbIe 3a
Oro/KeTHBIE Cpe/icTBA. Pe3ybTaThl aHA/IM30B UCIIOIb3YIOTCS /IJ1s1 CepTU(UKAIIH
TIPOAYKIIUM.

Bornpoc: Kakue HOpMBbI aHTUKOPPYIILIMOHHOTO 3aKOHO/IaTe/IbCTBa HAPYIIAKTCS B
naHHOW cutyauun? Keamuduiypyiite AelcTBUs 3aBefyroiero gaboparopueii u
COTPyJHMKAa  KOMMepueckoill  CTpyKTypbl.  [Ipegnoxxkute  Mepbl 1O
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TIpe/IOTBpAIlleHHI0 MOZ00HBIX HapyIlleHUH B 7abopaTOPHOM TPAKTUKYMe.

3apjaHue 4. OKCTpeMHCTCKasg CUMBOJIMKA M TIPOBOKAL[MOHHOEe IIOBe/leHKe B
yueOHo1 1abopaTopu.

Bo BpeMmsi TIpoBezieHUsI 71a0OpPaTOPHOTO MPaKTHUKyMa M0 MOHOMETPUW OJUH W3
CTyZIleHTOB  TiosiB/isieTcss B (yTOo/iKe C  CUMBOMMKOW,  TIPU3HAHHOU
KCTPEMUCTCKOM (COr/ZIaCHO PpeLIeHWt0 Cyja), U B NPUCYTCTBUU [JPYTUX
CTY[eHTOB BbICKa3bIBaeT paJiuKajbHble CY)XAeHHUs, MPOBOLMPYsS KOH(MIMKT Ha
Hal[MoHanbHOW mouBe. Ha 3amMeuaHus TperojjaBaTesis OH OTBeuaeT OTKa30M
TIOKWMHYTB 3aHsATHeE U 3asiB/isieT 0 CBoell «CcBoOoie ybexxaeHni».

Bompoc: Kak crieayer pearvpoBath IperofiaBaTesit0 Ha [JaHHYIO CUTYaLUiO?
Kakve Mepbl TpeAyCMOTPeHbI 3aKOHOJAaTeabCTBOM P®d 3a 1meMoHCTpaiuio
SKCTPEMUCTCKOM CUMBOIMKU? KakoBa posib TiperiofiaBaTesisi B (hOpMUPOBAHUN
HETEepPIUMOCTHU K SKCTPeMU3MY B CTYyJieHUeCKou cpefie?

Bonpoc 5. KoppyniMoHHbIe DUCKU TIPU 3aKyIKe PEaKTHMBOB U 00OpYI0BaHMUS
J71s1 7abopaTOPHOTo MPakKTUKyMa.

YHUBepCUTeT TIPOBOAUT TeHJep Ha 3aKylnKy HWOHOMEpOB W OpraHMYecKUX
peareHTOB [jisi  JjlabopaTopHoro TipakTWkyma. CoTpyAHUK JiabopaTopuu,
BXOJSIIMA B KOHKYPCHYHO KOMHCCHIO, TIO/yuyaeT TIpejioykeHre OT (UpPMbI-
MOCTaBI[MKA: «IIOMOII[b» B COCTaBAeHUM TEeXHUUYECKOTO 3a/laHusl «II0[
KOHKDETHOTO  TIPOM3BOAMTE/IS» W TIOCHeAylolllee  BO3HarpakieHue  3a
no66upoBaHre WHTepecoB 3TOM GupMbl. LleHbl MpezyiaraeMoro 060pyOBaHUS
3aBbIIIIeHb], HO (OPMalbHO COOTBETCTBYIOT PHIHOUHBIM.

Borpoc: OxapakrepusyiiTe AaHHOe TIpeAJIOyKeHHe C TOUKU 3PeHUs] KOPPYIILUML.
Kakue cTaThb ¥TONOBHOTO Ko/lekca P® MoryT ObITh NpUMeHeHbl K yUaCTHUKAM
croBopa? KakoBel mocsieficTBUst /ijisi 06pa3oBaTesibHOTO TIpoIiecca MpH 3aKyIke
HeKaueCTBEeHHOTO (M/IM He MOAXO/SIIero 1o 3azauam) 060py1oBaHusT?

4. TIOPAAOK ITIPOBEJEHUA MW KPUTEPUU OLEHVUBAHUSA
ITPOMEXYTOYHOM ATTECTAIIUN
4.1. ITopsigok NpoBeeHUs MPOME)XYTOUHOM aTTeCcTaluu
[IpomexxyTouHas aTTecTaLsi MIPOBOAUTCS B BUJE YCTHOIO Ompoca (3aver).
3aueT TMPOBOAUTCA B NPUCYTCTBUM TIperojiaBaresis W  MOpeArosaraeT
pPa3BepHYTHIM, TMOJHBIM OTBET HAa OJWH TEeOpPeTUUYeCKUM BOIMPOC W BOMPOC 0
TPOTUBOZENCTBUIO KOPPYIILMH, 3KCTpemusmy, Teppopusmy (YK-10). Bpewms,
OTBOAMMOE Ha MOATrOTOBKY K OTBeTy 40 MuUHYT. 3aueT OpUEHTUPOBAH Ha
BbISIBJIEHME YPOBHSI C(OPMUPOBAHHOCTM 3HAHWK, YMEHUU UM HAaBBIKOB,
COCTaB/SIIOIIUX ~ OCHOBY  KOMIIETEHLIUM, obecrieurBaeMbIX  yueOHOM
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OUCLMIIIMHOKW. Bo BpeMs 3aueTa CTyZileHT B TedyeHMe OTBEZeHHOI'O BpeMeHH!
TOTOBUT THMCbMEHHbIE OTBeT Ha Borpoc Ounera. OlLieHOUHbIe CpefCTBa
Tnipe/icTaB/ieHbl 023011 KOHTPOJIbHBIX BOITPOCOB.

OcobeHHOCTH TIpOBeZieHWH  TPOLIeAyPbl  OLIeHWBaHUSI  Pe3y/bTaTOB
o0yueHUss WHBa/WJOB U /ML C OTPAHHYEHHBIMA BO3MOKHOCTSIMU 37I0POBbBSI
o603HaueHbI B paboueli mporpaMMe AUCLUTUIUHBI (MOAYIS).

HormomHUTeIbHbIE MaTepyabl U 000pyoBaHMe
[Tpu BbIMOJIHEHMH 33[lAHUM TIPOMEKYTOUHOM aTTeCcTaluy CTYyJEeHT UMeeT IpaBo
T10JIb30BaThCs IEPUOJUYECKON CUCTEMOU XUMHUUYECKUX 3JIEMEHTOB

4.2. Kputepuu oLjeHHUBaHUA MPOMEXYTOYHOM aTTeCTal[UuM 1o
BH/IaM OL|eHOUYHbIX CPeACTB

OTBeT Ha KaKIplid BOIPOC OueTa olleHHWBaeTCsl IO 5-0a/uIbHOM INKaie B
COOTBETCTBUM C JleTa/IM3MPOBAaHHBIMU KPUTEPUSIMU.

3aueTHbi 6asu1 (3B) paccunThiBaeTCs Kak cymMa 0asijioB 3a ZiBa BOTIpoca:

9 = Oy 40, tHe O; u O, — Oamnbl 3a TMEpPBBIA U BTOPOM BOIPOC
COOTBeTCTBeHHO. MakcumMasibHOe 3HaueHre Db = 10 6anos.

B TeueHue ceMecTpa CTyJeHT BbINONHSeT JjabopaTtopHble paboTbl. [lo
pe3y/ibTaTaM BBITIOJIHEHUST 3aflaHuii  (OpMHUpPYeTCs cpeAHUN Oarul Tekyliei
atTectarui (CAse). OH pacCUMTBHIBAaeTCS Kak cpegHee apudMeTHueckKoe 0aioB
3a BCe BBITIOJIHEHHbIE 3afaHus (M0 5-OasiibHON 1Kasne). HeBbIMoTHeHHbIE
3alaHUs OL[eHMBAIOTCSI B HOJIb OAJIIOB.

CA o= (CymMa OL[eHOK 3a 3a/1aHusl) / (KOIM4eCTBO 3a[jaHuk)

Utoroseiii 6amn (MB) paccunThiBaeTcss Kak CyMMa cpefiHero Oajla TeKylieu

attectaiui (CAre) ¥ 3aueTHOTO 6asna (3B):
B = CA.x + OB
MakcuMasibHbIA UTOT0BbIN 0asut — 15.

I11kana mepeBofia UTOroBOro Oasna B

Wtorossiii 6ann (UB) OrjeHka
@ueiy0aI0B 3auTeHo

6 1 MeHee OasioB He3zaueTHO
Yacrs 1

1. MoHocenekTrBHBIE 3/1eKTPOAbI (MUC3J) KaK 371eKTPOXUMUYECKUE
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ceHcopsl. Otnune VUCO OT peOKC-3/1eKTPOOB.
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HaHo uetkoe oripegenenue NCO 1
YKa3zaH MexaHW3M BO3HHUKHOBEHHS IMTOTeHIMaja (MOHHbIM oOMeH Ha | 1
MeMOpaHe)

YKazaH MeXaHW3M paboThl PeJJOKC-3/IeKTPO/OB (3/IeKTPOHHBIN 00OMeH) 1
OTmeueHa po/ib MeMOpaHbI B o0ecrieueHHH ceyleKTUBHOCTH MICO 1
[IpuBenens! npuMepsl NCO U pefjoKC-3/1eKTPOI0B 1
NTOIro 5
2. Knaccudukarust UCD 1o npupoze meMOpaHb! (TBepAoda3Hbie,
JKUJKHe, TIeHOuHbIe). [Tpumepsl.

Kputepuit Bannbl
[MpuBegeHa knaccudukauys tBepAodasHeix UCO (kpucrammueckue, | 1
CTEKJ/ISIHHbIE)

OxapakTepu30BaHbI >XUAKo(a3Hble (ToMepHbie) NCO 1
YTOMSsIHYThI Ta30UyBCTBUTE/IbHBIE U (DepMEeHTHbIE 37IeKTPO/Ibl 1
st KaXkaoro Turia rpyBe/eHbl IPUMEPhI OrpeiesisieMbIX HOHOB 1
OTBeT CTPYKTypUpOBaH, JIOTUUEH, UCMO/b30BaHa MpodeccruoHambHas | 1
TePMUHOJIOTUSI

3. DJIeKTpOXUMHUUEeCKHe TUeMKH ¢ TlepeHocoM u 6e3 nmepeHoca. Posib
3JIEKTPO/IOB CPaBHEHHS U COJIEBOI0 MOCTHKA.

Kputepuit Bannbl
ITaHbI OTIpeieieHus sTueeK C IIepeHoCoM U 0e3 TiepeHoca 1
OOBsiCHeHO Ha3HaueHHe 3/1eKTPo/ia CPaBHEHUS 1
OmnucaHa PpoJjib COMEBOr0 MOCTMKA (MMHHAMM3aLUSl >KUAKOCTHOTO | 1
TIOTeHIIMana)

OO6®bsicHeH BLIOOD 3/IEKTPOJIKTA /I/IS1 COJIEBOTO0 MOCTHKA 1
YKa3aHO0, KaKOM THII STUeeK UCI0JIb3yeTCs B MOHOMETPUU 1
NTOIro 5
4. I'paHAYHBIM TTOTEHLAAJI: TIPUPO/ia BOSHUKHOBEHUSI, TEDMOIMHAMUKA
HMOHHOT0 0OMeHa Ha rpaHuile MeMOpaHa/pacTBop.

Kpurepui Bannbi
OObsicHeHa ¢r3nUecKasi MpUpO/ia TPAHUYHOTO TIOTEeHIIasIa 1
OmnmcaH MexaHW3M MOHHOTO 0OMeHa Ha rpaHuiie ¢a3 1
[IpuBejeHO TepMOJMHAMUUECKOe  BbID&KeHWe i1  CpaHu4YHoro | 1
TIOTeHI1ana

Yka3aHa 3aBUCMMOCTb OT aKTUBHOCTU UOHOB B PacTBOpe 1
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OOmbsicHeHa PO/b TPAHUUHOTO TIOTeHI[Masia B 00ieM MeMOpaHHOM | 1
TIOTeHIHAsIe

UTOr'0 5

5. I dy3uoHHBIN MOTEeHLHaI: TPUUKMHBI BOSHUKHOBEHMS,
yCJIOBHSI MUHUMU3ALUH.

Kpurtepun Bannsl

OOmbsicHeHa TPUYMHA BO3HUKHOBEHMs (pa3Hasi TOJBWKHOCTb MOHOB B | 1
rpajiieHTe KOHLIEHTPALUN)

OnvcaHo, rAe BO3HUKaeT JUM@PY3MOHHBIM TMOTeHIMan (BHYTpH | 1
MeMOpaHbI)

YKa3zaHbl yC/IOBUS MWHMMHU3ALMU  (paBHble TIOABW)KHOCTM WM | 1
HeTO/IBMXKHOCTb OJHOT'O MOHA)

[TpuBeneHo ypaBHeHuWe  Ajii  AU(dy3MOHHOrO  moTeHIMana | 1

(KaueCTBEHHO)
ObmbsicHeHa ponb auddy3M0HHOTO TIOTeHIMana B cerMeHTHON mogend | 1
NUTOT'O 5

6. MemOpaHHbIl TIOTeHI[Mal KaK CyMMa JIByX TPaHUUHBIX U
b y3MOHHOTO MOTeHIMaNI0B (CerMeHTHasi MOJiesib).

Kpurepui Bannbi
3armcaHo BhIpayKeHUe [/ MeMOpaHHOTO TTIOTeHIasia 1
OOBsicHeH GU3NUECKHN CMBIC KaXK/[OTO C/IaraeMoro 1
[Toka3aHO, KaK cerMeHTHasi MO/ieJib MPUBOJUT K ypaBHeHHIO HepHcTa 1
YKazaHbl yC/IOBUS, MPA KOTOPBIX AU(PGY3UOHHBIM MOTeHMan paBeH | 1
HYJTFO

[IpuBesieHa cxema pacmpe/ie/ieHUsi TIOTeHI[1ajia B ssuelike 1
NTOIo 5

7. KuaKOCTHBIM MOTeHMan (MoTeHuaa CoeJJUHEHMS) U METO/bI

€ro yMeHbILIEeHHSI.

Kpurepui Bannbi
[aHo oripefesieHre XKUAKOCTHOTO MOTeHLUaIa 1

YKa3aHO MeCTO BO3HUKHOBeHUsl (TpaHulja /IBYX PacCTBOPOB Pa3HOTO 1
COCTaBa)

Ha3BaH 0CHOBHOU MeTO/i yMeHbIlIeHUs (COIeBOM MOCTHK) 1

Ob6mbsicHeH mnpuHLMN JeiictBus coneBoro Moctuka (KCl, paBHbie | 1
nozaBkHocTh K+ u Cl7)

YTOMSIHYTBI Ipyrue MeTo/bl (TprMeHeHHe 3/1eKTPO/IOB cpaBHeHus ¢ | 1
b dy3roHHBEIM Oapbepom)
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| UTOr'O |5

8. AKTUBHOCTb U KO3(PUIMEeHT aKTUBHOCTU. PU3UUECKUM CMBIC/ U POJIb B
VOHOMETPUHU.

Kpurtepun Bannbl

[aHo oripefiesieHrie aKTUBHOCTU U KO3(PPUI[MeHTa aKTUBHOCTU

OO6mbsicHeH Gu3nuecKrii CMbICT (yUueT MeXXUOHHBIX B3aUMO/IeNCTBUMN)

Yka3aHa cBsi3b a = y-C

OO6bsicHeHO, TIouemMy VIC3O n3MepsieT akTUBHOCTh, a He KOHII@HTPALIUIO

[IpuBefeH npyrMep BIMSIHUAS MOHHOM CUJIbI HA aKTUBHOCTD

Ul R ===

NTOI'O

9. MoHHas cusia pactBopa. PacyeT /11 CMelllaHHbIX 3JIEKTPOIMTOB.

Kputepuit Bannbl

IaHo ornpezenieHue, Gopmyia HOHHOU CHJIBI

CdopMynMpoBaHO MPaBU/IO0 UOHHOM CUJIBI

BrimosiHeH npumep pacueTa /ijisi GMHapHOTO /1eKTPOIUTa

BrInosiHeH npuMep pacueTa /i CMeLIaHHOT 0 3JIeKTPOJIUTa

OOBACHEHO 3HaueHUe UOHHOM CUJIBI B NOHOMETPHUHU

UllR | R ==

nToro

10. Teopus [le6asi- XroKKeIs: TIpeie/bHbIN 3aKOH 1 eT0 IIPUMEHUMOCTb.

Kputepui Bannbi

W3noxkeHa CyTb TeopuM (37eKTpOCTaTMUeCKOe B3auMOJeicTBue, | 1
VMOHHas atMocdepa)

3arnucaH npe/ie/bHbIi 3aKoH 1gy = —A-z*-z~-VI

Yka3ansl rpanuLbl ipumeHuMocTd (I < 0.01 M)

OObsicHeH Gr3UUeCKUM CMbICT Ko3dduieHTa A

el

[MpuBenen mipumep pacueta Ko3dduilieHTa aKTUBHOCTU  TIO
npe/ie/IbHOMY 3aKOHY

UTOr'O 5

11. BiusiHve MOHHOM CHJTBI HA PACTBOPUMOCTB OCAIKOB U
K03(pbHUIIMeHThl aKTUBHOCTH.

Kpurepui Bannbi

OO6mBsicHeHa 3aBUCUMOCTh K03 duijieHTa akTUBHOCTU OT MOHHOM Cuiibl | 1

OnvcaHo B/AMsSIHME WOHHOM CWIbl Ha PAacTBOPUMOCTb Xopomio | 1
pPacTBOPUMBIX COJiel

OrnucaHo B/IUSIHUE WOHHOM CUJIbI Ha pacTBOpPUMOCTH | 1
MaJIOpaCTBOPUMBIX COJer
[IpriBeeHa CBA3b C MPOU3BEJEHUEM PaCTBOPUMOCTU 1
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WUTOT'O 5

12. DnekrpoaHas ¢pynkuus MCD. YpaBHenve HepHcra. Kpytusna (S) u

ee TeopeTUYeCKOe 3HaueHHe.

Kpurtepun Banibl
3arnucaHo ypaBHeHve HepHcra: 1
OObsicHeH (H3UUeCKUM CMBIC/T KPYTU3HBI S 1
Yka3zaHo Teopetudeckoe 3HaueHue S ripu 25°C (59/z mMB) 1
OOBsSICHEHO, UTO TaKoe "HepPHCTOBCKHM OTK/IHK" 1
[IpriBeeHbI MpUMEpPBI OTK/IOHEHUH 1
UTOT'O 5

13. [Inama3oH TMHeNHOCTU IPalyupoBOYHOro rpaduvka. HuwkHuii u

BePXHHUI TIpe/ie/ibl 00HAPY>KeHMUs.

Kpurepui Bannbi
[aHo oripesiesieHWe Jyaria3oHa JIMHEMHOCTH 1

IlaHo orpeziesieHre HIKHETO Tipe/iesia 0OHapy>KeHust 1

IlaHo orpeziesieHHe BepXHETro mpeziesia 00Hapy>KeHUsT 1
OOBbsicHeH rpadHUuecKuii Criocob orpeiesieHus IpeieioB 1
YkazaHbl (PakTOpbI, OrpaHUYMBAIOLLIME JUaTIa30H JTUHEHNHOCTH 1
UTOT'O 5

14. Bpems oTk/IuKa 3/1eKTpoa. PakTopsl, BAUSIOLe Ha BpeMs

yCTaHOBJ/IEHHs] [T0TeHLMaIa.

Kpurepuu Bannabl
[HaHo onpesiesieHre BpeMeHU OTKJIMKA 1
YKasaHbl OCHOBHbIe (DaKTOpbl (TO/IIMHA MemOpaHbl, CKOpOCTh | 1
b dy3un, KOHLIEHTpaLys)

OOBbsICHEHO BJIMsIHUE TIepeMellBaHuUs 1
OOBsCHEHO BJ/IHSIHHE TEMITEPATYPHI 1
YKa3zaH crocob 3KCIiepuMeHTa/IbHOTO OTpe/ie/ieHUsI BpeMeHH! OTK/IMKa | 1
NTOIro 5

15. KoadduimeHT celeKTUBHOCTU. PU3NUECKUM CMBICI.

YpaBHeHre HUKOIBLCKOTO.
Kpurepui Bannbi
HaHo onpeeneHue Ko3h@uijpeHTa CeleKTUBHOCTU 1
OObsicHeH (U3UUeCKUM CMBICT 1
3amicaHo ypaBHeHHe HUKOMBCKOTO B 0011[eM BH/e 1
OO6mwsicHeHO, Kak Ki; BlMseT Ha MOTeHI[Ma/l B CMeIIaHHbIX PACTBOPaXx 1

dI'BOY BO «Yenl'Y»




MUWHOBPHAYKHU POCCUN

deiepabHOe roCyjapCTBEHHOe Oro/KeTHOe 06pa3oBaTe/IbHOe
@)} yupeX/ieHre Bbiciero obpa3oBaHus

«YenstOMHCKMH rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO

«Uenl'Y») daKkyabTeT XMMAYeCKUil

Kadenpa anamuruueckoit u GpuU3NUeCcKoi XUMUN

@DOH/| OLIEHOYHBIX CPeJCTB /I IPOMEXXYTOYHOM aTTecTal{ly 10 JUCLUITIHHE «JIabopaTOpHBIi MPAKTUKYM 10 HOHOMETPHH U
OpraHMuyecKUM peareHTam» 10 HalpaB/ieHHIo NoAroToBkU (crieruanbHocT) 04.05.01 «PyHAaMeHTanbHas U IPUK/IafHast
XUMHUs» HarpaBjaeHHOCTH (po¢uiito) «PyHaaMeHTanbHas U npukaagHas xumusi» @T'B0Y BO «Uenl'Y»

Bepcus fjokymenTa - 1 ctp. 19 u3 46 TlepBoIii 3K3eMILISIp KOTIISA Ne
[TpuBeseHbl MpUMepbl 3HaueHUM K ; 1711 pa3HbIX 3/1eKTPO/0B 1
WUTOT'O 5

16. Metoppl onpefieneHust KO3(G(ULIMEHTOB CeJIEKTUBHOCTHU:

OT/le/TbHbIX PACTBOPOB M CMELIaHHBIX PACTBOPOB.

Kpurtepun Banibl
OrnucaH MeTo/ OT/e/IbHbIX PacTBOPOB (MPUHLUII, (hOpMYyJia) 1
YKazaHbl JOCTOMHCTBA U HeJOCTaTKX METO/la OT/e/IbHbIX paCTBOPOB 1
OrnucaH MeTo/i CMeLlaHHbIX PaCTBOPOB (MeTO/, (PUKCHPOBAHHOTO (oHa) | 1
OmnucaH MeTo/ (PUKCHPOBAHHOTO MOTEHL[MAaIA. 1
[TpoBegeHO cpaBHEHWe MeTO/IOB, YKa3aHbl 00/1aCTU TIPUMEHeHHUS] 1
WUTOT'O 5

17. loHo(opkl: onpesiesieHre, Ha3HaueHue. HeliTpanbHble U

3apsUKeHHbIe HOHO(OPBI.

Kpurepui Bannbi
[aHo onpepeneHre noHodopa 1
OO6mbsicHeHO Ha3HaueHUe (Ce/leKTMBHOE CBsi3bIBaHME MOHOB, mepeHoC | 1
yepe3 MeMOpaHy)

OxapakTepu30BaHbl HeUTpaibHble HOHO(POPHI, TIPHUBEIeHbI TPUMEepbI 1
OxapakTepr30BaHbl 3apsPKeHHbIe MOHO(OPHI, IPUBEJEHbI PUMEDbI 1
OOBsICHEHO pa3/iiure B MeXaHU3Max JelCTBUS 1
NTOIro 5

18. MexaHu3m paboTbl HeWTpaIbHBIX MOHO(POPOB Ha MPUMepe
BayIMHOMULIMHA (K™ -Cce/leKTUBHBIV 3N1€KTPON).
Kpurtepun Bannbl
OmnucaHa CTPyKTypa BaTMHOMUL[MHA 1
OOBbsicHeH MexaHU3M KOMILIeKcooOpa3oBaHus ¢ K+ 1
Yka3zaHa npuurHa cesieKTUBHOCTA K K* (cooTBeTcTBMe pa3mepa WoOHa | 1
TI0JIOCTH)

OrmucaH Tpoliecc repeHoca WoHa yepe3 MeMOpaHy 1
[IprBeeHbI aHAIUTUUECKHE XapaKTepuCTUKUA K*-3mekTposa 1
NTOIro 5

19. KoMIioHeHTHI 1o/TuMepHOM MeMOpaHbI: O/IMMeD,
m1acTidUKaTop, MMrnoduabHbIe 100aBKU. VX DyHKIWH.
Kpurepuu Bannabl
Ha3BaHbl 0OCHOBHBIE KOMITOHEHTHI ITOTMMEePHOU MeMOpaHbI 1
ObmbsicHeHa GyHKIMs IoMMepa (MaTpulia, MexaHUuuecKasi MpoYHoCTh) | 1
Ob6mbsicHeHa ¢yHKUMsI TulacTUdUKaTopa (TIOBBIIIEHHEe TOABWKHOCTH, | 1

dI'BOY BO «Yenl'Y»




MUWHOBPHAYKHU POCCUN

deiepabHOe roCyjapCTBEHHOe Oro/KeTHOe 06pa3oBaTe/IbHOe
@)} yupeX/ieHre Bbiciero obpa3oBaHus

«YenstOMHCKMH rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO

«Uenl'Y») daKkyabTeT XMMAYeCKUil

Kadenpa anamuruueckoit u GpuU3NUeCcKoi XUMUN

DOH/| OLIEHOYHBIX CPeJCTB /I IPOMEXKYTOYHOH aTTecTal|y 110 JUCLUIVIHHE «JIabopaTOpHBIH IPaKTHKYM 10

HWOHOMETPpHH U

OpraHMuyecKUM peareHTam» 10 HalpaB/ieHHIo NoAroToBkU (crieruanbHocT) 04.05.01 «PyHAaMeHTanbHas U IPUK/IafHast
XUMHUs» HarpaBjaeHHOCTH (po¢uiito) «PyHaaMeHTanbHas U npukaagHas xumusi» @T'B0Y BO «Uenl'Y»

Bepcus fjokymenTa - 1 ctp. 20 u3 46 TlepBoIii 3K3eMILISIp KOTIISA Ne

pacTBOpeHHe HOHOGOopa)

OObsicHeHa  dyHKUUs ~ UNOGUIBHBIX  [100aBOK  (CHW)KeHHe
COTMPOTUBJIEHUS, I0/]aB/IeHUe B/IUSIHUSI aHHOHOB)

HPHBE,E[EH])I IMPpUMEPLI KOHKPETHBIX BEIECTB OJIs Ka}K,[LOI‘/JI poJin

1

nToro

5

20. Psn IN'odbwmeticTepa. Bausiaue macTuduKaTopa Ha CeJIeKTUBHOCTh MeEMOpaH.

Kpurepui

bannbl

[TpuBeneH psia ["'obMelicTepa /1/11 aHUOHOB (W1 KATUOHOB)

1

OO6mbsicHeH GU3NUeCKUi CMBICT psifia (MUMOMUIBLHOCTD, TUAPATALIVS)

1

YKazaHo, UTO B OTCYTCTBUe HOHO(Opa CeNeKTUBHOCTb TOJAUHUHSETCS
psaay 'obmeiictepa

1

ObmBsicHeHO BiMsiHKE TUIacTU(hUKaTOpa (TIOSIPHOCTB, U3JIeKTprUUecKast
TIPOHUIIAEMOCTB) Ha CeIEKTUBHOCTh

[lpuBeseHbl TpUMepbl W3MEHEeHUsl CeeKTUBHOCTU TIpU  CMeHe
riacTiduKaTopa

nToro

21. I1puniun JJOHHaHOBCKOIr0 UCK/IFOUeHUs1. MexaHu3M,
TMPENATCTBYIOL[MK MPOHUKHOBEHUIO MEeLIaOLINX HOHOB.

Kpurepui

bannbl

CdopmynmnpoBaH NpuHLKI [JOHHAHOBCKOTO UCK/IFOYEeHUsT

OO6mbsicHeHa posib (PUKCUPOBAaHHBIX 3apsiioB B MeMOpaHe

OmnumcaHo BO3HMKHOBEHHE JOHHAHOBCKOI'O ITOTeHLMa/1a

OO6BsicHeHO, KaK TPUHIIUIT MPeMsTCTBYeT MPOHUKHOBEHHUIO KO-MOHOB

IIpyBeensl pumeps! peanusanyy npuHyvna 8 1CO

NToro

Ul | == =

22. CocTaB ¥ CTPYKTypa CTeK/IssHHOM MeMmbpaHbl. [Ipuposa
TIPOBOJAMMOCTH CTeKJIa.

Kpurepuu

bannsl

OrmmicaH cocTaB CTeKISHHOM MemOpansI (Si0,, Na,O, Ca0, Al,O,)

OrnucaHa cTpyKTypa (CU/IMKaTHasi ceTka ¢ MoHaMu Na* B TM0JIOCTSIX)

OObsicHeHa MpUpo/ia TIPOBOIUMOCTH (MOHHas, 3a cueT Na')

YKa3aHo BAMsIHYE COCTaBa Ha CBOMCTBa MeMOpaHbI

O6'BHCH€HO, KdK CO344d0T Ce/IEKTMBHOCTB K PA3HBIM MOHaM

NTOI'O

U= = = = =

23. MexaHu3M MOTeHLMan000pa30BaHus Ha CTEK/ISTHHOM 3/IeKTPO/e.
Teopust HUKoJibCKOrO.

| Kputepuii

| Bauibl |

dI'BOY BO «Yenl'Y»




MUWHOBPHAYKHU POCCUN

deiepabHOe roCyjapCTBEHHOe Oro/KeTHOe 06pa3oBaTe/IbHOe
@)} yupeX/ieHre Bbiciero obpa3oBaHus

«YenstOMHCKMH rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO

«Uenl'Y») daKkyabTeT XMMAYeCKUil

Kadenpa anamuruueckoit u GpuU3NUeCcKoi XUMUN

@DOH/| OLIEHOYHBIX CPeJCTB /I IPOMEXXYTOYHOM aTTecTal{ly 10 JUCLUITIHHE «JIabopaTOpHBIi MPAKTUKYM 10 HOHOMETPHH U
OpraHMuyecKUM peareHTam» 10 HalpaB/ieHHIo NoAroToBkU (crieruanbHocT) 04.05.01 «PyHAaMeHTanbHas U IPUK/IafHast
XUMHUs» HarpaBjaeHHOCTH (po¢uiito) «PyHaaMeHTanbHas U npukaagHas xumusi» @T'B0Y BO «Uenl'Y»

Bepcus fjokymenTa - 1 cTp. 21 u3 46 TlepBoIii 3K3eMILISIp KOTIISA Ne

N310KeHbl OCHOBHBIE 110/10)KeHUs1 Teopur HUKO/IbCKOro

OmuicaH HaOyx1Wi C10¥ Tesisi Ha TIOBEPXHOCTH CTeK/Ia

OO0ObsicHeH MOHHBINM 00MeH HY « Na' B rene

OrnrcaHa auddy3usi HOHOB B rejie

3anycaHo YpaBHeHHNE [JId MOTEHIIMA/Ia CTEK/IAHHOT'O 3/IEKTPOJa

NTOIro

Ul R R R -

24. BopopoHast (PyHKLUsI CTEK/ISTHHOTO 3/1eKTpo/a. [[pUurHbI Ce/leKTUBHOCTU

K H*.

Kpurtepun Bannbl
KoHcTaTrvpoBaHO Hamuuve BOJOPOAHOU (PYHKI[MU B KUCJIBIX Cpeflax 1
OOBbsicHeHa po/Tb CHIMKATHBIX Tpymm (=Si—07) B cBsi3piBaHuM H 1
Yka3aHa BbICOKast NOABWKHOCTL H* B rese 1
OO6mbsicHeHO, TIOUeMy B KHC/IBIX Cpeflax CTeKno "He BUAWT' napyrue | 1
KaTUOHBI

3anucaHo ypaBHeHHe [I/is BOJOPOJHON (QyHKIIUU 1
NTOIro 5

25. IllesouHasi oiiMOKa CTEK/ISTHHOTO 3/IeKTPO/Ia: IPUYMHBI U CocobbI yyeTa.
Kputepuii Bannbl
[laHo oripeziesieHNe IIeJI0YHOM OITMOKH 1
OO0bsicHeHa npuurHa (KoHKypeHus Na*t, K+ ¢ H* ripu Beicokom pH) 1
YKazaHo, ITp¥ Kakux 3HaueHusX pH Bo3HUKaeT ommbKa 1
Omnucanbl crocoObl  yuera (MCIO/b30BaHUE CIIEIUAIbHBIX CTeKos, | 1
BBe/IeHHe TOTPaBOK)

[TpuBeieHbI PUMEPHI CTEKOJT C MaJIoH ITIeJIOUHOM OIIMOKOM 1
NTOro 5

26. CTek/IsiHHbIE 3/IeKTPO/bI [/151 OTIpe/ie/ieHus] MOHOB I1]e/TI0UHbIX

MetasioB (Na*, K+, Li*).

Kpurtepuu Banibl
OObmBsicHeHO, KaK U3MeHeHHeM COCTaBa CTeK/la MeHSIIOT CeJIeKTUBHOCTh | 1
YkazaHa posb Al,O, B cO3aHMN KaTUOHHOUW (QYyHKIIUU 1
[TpuBeseHbI MpUMepbl COCTaBOB /11 Na*-Cce/IeKTUBHBIX CTEKOJI 1
[TpuBenens! npumMepsl st K+ u Lit 1
YKa3aHbl aHaIUTUYECKUE XapPAKTePUCTHUKKU TaKUX 3/IEKTPOZIOB 1
NTOro 5

27. Knaccudukaliys KpucTa/uyinueCKrx 371eKTPo/ioB (MOHOKPUCTa//InUecKue,

IMNOJIMKpUCTa/VIMYeCKHe, I‘ETEPOFEHHBIE).

| Kpurepwii

| Basusi |

dI'BOY BO «Yenl'Y»




MUWHOBPHAYKHU POCCUN

deiepabHOe roCyjapCTBEHHOe Oro/KeTHOe 06pa3oBaTe/IbHOe
@)} yupeX/ieHre Bbiciero obpa3oBaHus

«YenstOMHCKMH rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO

«Uenl'Y») daKkyabTeT XMMAYeCKUil

Kadenpa anamuruueckoit u GpuU3NUeCcKoi XUMUN

@DOH/| OLIEHOYHBIX CPeJCTB /I IPOMEXXYTOYHOM aTTecTal{ly 10 JUCLUITIHHE «JIabopaTOpHBIi MPAKTUKYM 10 HOHOMETPHH U
OpraHMuyecKUM peareHTam» 10 HalpaB/ieHHIo NoAroToBkU (crieruanbHocT) 04.05.01 «PyHAaMeHTanbHas U IPUK/IafHast
XUMHUs» HarpaBjaeHHOCTH (po¢uiito) «PyHaaMeHTanbHas U npukaagHas xumusi» @T'B0Y BO «Uenl'Y»

Bepcus fjokymenTa - 1 cTp. 22 u3 46 TlepBoIii 3K3eMILISIp KOTIISA Ne
[IpuBegeHa KnaccuyKalus KpUCTa/UIMUeCKUX 371eKTPO/IOB 1
OxapakTepu30BaHbl MOHOKDHUCTA//TMYECKUE  3/IeKTPOJbl, TpuBezeH | 1
nipumep (LaF,)

OxapakTepu3oBaHbl IOJIMKPUCTA/VIMYECKHe  3JIeKTPOJbl, TpuBeeH | 1
nprmep (Ag,S)

OxapakTepu30BaHbl reTepOreHHbIe 3J1eKTPO/bI, PUBEIeH TPUMep 1
Yka3aHbl 0C00€HHOCTH U 00/1aCTH MPUMEHEeHUsT KayKJ0ro THUTIa 1
UTOT'O 5
28. ®Topua-cenekTuBHbIN 31eKTpoy, (LaF,): MexaHu3m

TIPOBOJMMOCTH, CeJIKTUBHOCTb, Mellarolee BavsHrue OH™.

Kputepuit Bannbl
OmnwmcaH coctaB MeMbpaHb! (MoHOKpUcTasuT LaF,, merupoBadnbiii EuF,) | 1
OOBbsiICHEH MeXaHW3M TTPOBOJUMOCTH (JIBYKeHHe F~ 110 BakaHCHsM) 1
OObsicHeHa BbICOKasi CeJIEKTUBHOCTh K F~ 1
OObsicHeHo  Mewiawoilee BaussHue OH~  (6sm3octs  paguycos, | 1
obpazopandue La(OH),)

3arnucaHo ypaBHeHre HUKOJIbCKOTro /i cucteMbl F~/OH™ 1
NTOIro 5
29. DieKTpo/Ibl Ha OCHOBe CyJbGhua cepedbpa (Ag,S). [TpuHIMI pabOThI.
ONeKTpO/bl /151 Orpeie/ieHHsl rajJloreHU 0B M MIOHOB TsDKeNbIX METalJI0B
(Cu?*, Pb?*, Cd*").

Kpurepuu Bannabl
Onucansl cBoiicTBa Ag,S (MOHHasi TPOBOJUMOCTE MO0 Ag™, s/1eKTpoHHasA | 1
TIPOBO/ITMOCTD )

OOBsICHEH TIPUHIMTT pabOTHI 3/1eKTPO/ia Ha OCHOBe Ag,S 1
OrnrcaHo U3roTOBJIEHUE 3JIEKTPO/IOB [1/1s1 TasioreHU10B (Ag,S + AgHal) | 1
OrnrcaHO U3roTOBJIEHUE 3/IEKTPOJOB AJIs TSDKeIbIX meTa/uioB (Ag,S + | 1
MeS)

OO6mbsicHeHa pO/b TIPOM3BeJieHUsi PacTBOPUMOCTH B ¢dopmupoBaHuu | 1
MoTeHLyasna

NTOIr'o 5
30. XasnbKoreHUHbIe CTeK/Ia Kak MeMOpaHHbIe MaTepUasbl.
OnpepiesisieMble UOHBI.

Kputepui Bannbi
[aHo omnpejeneHue XaJbKOreHUAHBIX CTeKOJ (AsS,S;, As,Se;) 1
Omuicanbl 0cO6€HHOCTH CTPYKTYPBI ¥ TIPOBOAUMOCTHU (3/1eKTPOHHAsT) 1
Yka3ansbl onpegpensemble HoHbI (Fe3*, Cu?*, MOHBI TsDKeIbIX MeTa/ioB) | 1

dI'BOY BO «Yenl'Y»




MUWHOBPHAYKHU POCCUN

deiepabHOe roCyjapCTBEHHOe Oro/KeTHOe 06pa3oBaTe/IbHOe
@)} yupeX/ieHre Bbiciero obpa3oBaHus

«YenstOMHCKMH rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO

«Uenl'Y») daKkyabTeT XMMAYeCKUil

Kadenpa anamuruueckoit u GpuU3NUeCcKoi XUMUN

@DOH/| OLIEHOYHBIX CPeJCTB /I IPOMEXXYTOYHOM aTTecTal{ly 10 JUCLUITIHHE «JIabopaTOpHBIi MPAKTUKYM 10 HOHOMETPHH U
OpraHMuyecKUM peareHTam» 10 HalpaB/ieHHIo NoAroToBkU (crieruanbHocT) 04.05.01 «PyHAaMeHTanbHas U IPUK/IafHast
XUMHUs» HarpaBjaeHHOCTH (po¢uiito) «PyHaaMeHTanbHas U npukaagHas xumusi» @T'B0Y BO «Uenl'Y»

Bepcus fjokymenTa - 1 cTp. 23 u3 46 TlepBoIii 3K3eMILISIp KOTIISA Ne
OObsicHeHBI TIPEMMYIIIeCTBa Mepe/] KpUCTa/UTAUeCKUMHU 3/IeKTPOJaMH 1
[1puBeeHbI MPUMEPHI aHATUTAUECKUX NPUMEHEeHUMN 1
NTOI'O 5

31. IlpsiMasi NOTEHI[MOMETPUSI: CYTh MeTO/Ia, IOCTOMHCTBA U HEJJOCTaTKHU.
Kpurepui Bannbi
[aHo onpeiesieHUe NPSIMOM MOTEHLIMOMETPUHA 1
OrnucaHa cyTh MeToza 1
YKazaHbl JI0CTOMHCTBA (ObICTpOTa, HepaspyIIaIMi  KOHTPOJb, | 1
HEIpPEepPbIBHOCTH)

YKazaHbl HeJOCTaTKX (3aBUCMMOCTh OT WOHHOM CHUJbI, Mellatoigee | 1
BJIMSIHUE, TOTPEIITHOCTD)

[1pyBesieHbI MPUMeEpHI TTPAKTUUECKOTO PUMEHEeHHs 1
UTOT'O 5

32. Metoz rpagyvipoBoyHoro rpaduka. TpeboBaHUs K CTaHJapPTHBIM
pacTBOpaM (TTOCTOSTHCTBO MOHHOM CHUJIbI).

Kputepui Bannbi
OrnucaH a/iropuTM MeToZia TpaJlyMPOBOUHOI0 rpaduyka 1
OOBbsicHeHO TpeOOBaHMe TOCTOSIHCTBA MOHHOM CH/BI B CTaHJapTax u | 1
nipobe

YKa3zaHbI CITOCOOBI MO/I/Iep>KaHusl MOHHOM CTbI ((DOHOBBIH 3/1eKTpoUT) | 1
Ormrican croco6 orpezieieHrst KOHIIEHTPALUK 10 TpaduKy 1
YKa3aHbl UCTOYHUKM MOTPELIHOCTH MeTo/a 1
UTOT'O 5

33. MeTo/1 O/IHOKPAaTHOM CTaHJaPTHOM 1006aBKH. BIBOJ pacueTHO# (hOpMYIIbL.
Kpurepui Bannbi
OmnwmcaHa ripolieZiypa MeToZia OAHOKpPaTHOM Z00aBKH 1
3armcaHbl UCXO/[HbIE YPaBHEHHS JI0 U TTocie 100aBKH 1
BbITnosiHeH BbIBOJ, paCueTHOUW (pOPMYJIbI 1
3anucaHa KOHeYHasi hopMmyJia 1
Yka3zaHbl yC/10BUSI TIPUMEHUMOCTHU MeTOo/ia 1
UTOT'O 5
34. MeTo/; ABOMHOM CTaHJAAPTHOM ZI00aBKH.

Kpurepui Bannbi
OOmbsicHeHO, TIoueMy MOXKeT TIoTpebOBaThCcs  /BOMHas — Ao0OaBka | 1
(Hem3BeCTHA TOYHasl KDYTH3HA)

OmnwmcaHna ripoiieZiypa MeToza (AiBe mociejoBaTe/bHbIe 00aBKN) 1
3arvcaHa crcTeMa ypaBHeHUH /1/isi ABYX 106aBOK 1

dI'BOY BO «Yenl'Y»




MUWHOBPHAYKHU POCCUN

deiepabHOe roCyjapCTBEHHOe Oro/KeTHOe 06pa3oBaTe/IbHOe
@)} yupeX/ieHre Bbiciero obpa3oBaHus

«YenstOMHCKMH rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO

«Uenl'Y») daKkyabTeT XMMAYeCKUil

Kadenpa anamuruueckoit u GpuU3NUeCcKoi XUMUN

@DOH/| OLIEHOYHBIX CPeJCTB /I IPOMEXXYTOYHOM aTTecTal{ly 10 JUCLUITIHHE «JIabopaTOpHBIi MPAKTUKYM 10 HOHOMETPHH U
OpraHMuyecKUM peareHTam» 10 HalpaB/ieHHIo NoAroToBkU (crieruanbHocT) 04.05.01 «PyHAaMeHTanbHas U IPUK/IafHast
XUMHUs» HarpaBjaeHHOCTH (po¢uiito) «PyHaaMeHTanbHas U npukaagHas xumusi» @T'B0Y BO «Uenl'Y»

Bepcus fjokymenTa - 1 cTp. 24 u3 46 TlepBoIii 3K3eMILISIp KOTIISA Ne
OOBbsiCHeH MPUHLUIT UTePaL[MOHHOTO pelleHus 1
YKa3zaHbl TIpeMMYII[eCTBa Mepe/] OJHOKpPaTHOM 106aBKO 1
nTOoro 5

35. Metoz I'paHa. I'padmueckas 06paboTka JaHHBIX TTPH
MHOTOKPATHBIX Zlo0aBKax.

Kputepuii Bannbl
Ornucana cyTh MeTozia ['paHa (inHeapu3alusi 3aBUCUMOCTH) 1
O6mbsicHeHO, Kak cTpouTcs pyHKIius ['paHa 1

Ommcad criocob mocTpoeHWss rpaduka U HaXOXKIEHWS TOUKH | 1
riepeceyeHus C 0CbH0 X

O06mBsAcHeHO, Kak 1Mo TpaduKy orpe/ie/TMTh KOHLIEHTPALIUIO MPOOkI 1
YKa3aHblI TIPEMMYIIeCTBa MeTo/a ['paHa mepe/ ITPOCTLIMHU Ao0aBKaMu 1
WUTOT'O 5

36. IToTeHLIMOMeTpHUUECKOe TUTPOBaHUE. THUIIbI KPUBBIX TUTPOBAHUS.
CriocoObl HaX0XK/IeHHsI TOUKUA SKBUBA/IEHTHOCTH.

Kputepuii Bannbl
JaHo oripesiesieHue ITOTEHLIMOMETPUYECKOI'0 TUTPOBAHUS 1
OnucaHbl TUIIbI KPHBBIX TUTPOBaHUs (uHTerpanbHble, | 1
mvddepeHIMaIbHbIE)

Omucan croco6 HaxoxaeHus: TO 1o UHTerpabHON KPUBOM 1
Ommcan crioco6 HaxoxzaeHuss TO 1o auddepenHimanbHOl KpuBor | 1
(AE/AV)

Yka3zaHbl IpeuMy111eCTBa repe/ MpsIMOX MOTeHL[MOMEeTPUen 1
NTOIr'O 5

37. BydepHbie pacTBOpEI, 00/1a/jato01I[He TIOCTOSTHHON MOHHOM CHJION
(BPOUC). HazHaueHue U COCTaB.

Kpurtepun Bannbl

Hano orpegenenve bPOMC 1

OO6mbsicHeHO Ha3HaueHHe (TIO/fep)KaHUe UOHHOW CUJTbl, MacKUpoBaHue | 1
romex, peryaupoBanue pH)

[TpuBenen cocraB BPOUC anist hTopuaHOro 3/1eKTpoja

OObmbsicHeHa poJib KaXKJJ0r0 KOMITIOHEeHTa

IIpuBenens! npumeps! Apyrux bPOKC

Ul || =

NTOI'O
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Yacte 11

1. Opranuvueckue aHanuTuueckue peareHTel (OprAP): omnpegeneHue,
aHanuTUueckasi hopma, peaktus. [IpuHiunel Knaccubukanmu OprAP.

Kpurepnit banbl

HaHo ueTkoe onpesesieHre OprAP, aHanuTHYeCcKoW popMbl U peakTrBa | 1

YKa3zaHsbl OCHOBHEIE OoT/INUHudA OpraHn4yeCcKmx peareHToB or |1
HEOPTrdHUYECKHX

N3noxxeHa K/1accuduKalys 1o daliro (oOpa3oBanue | 1
BHYTPUKOMIIJIEKCHBIX COeJUHEeHU!N, KOMILUIeKCHBIX COJIel, OKHMC/IeHHe-
BOCCTaHOB/IEHHe, aJIcCOpOLIys)

N3noxeHa KmaccuduKalys Mo JOHOPHO-aKIeNITOPHOM criocobHoctr (¢ | 1
BbIZIeJIeHHEM THUIIOB JJOHOPHBIX aTOMOB)

[IpuBefeHbI MpUMepPhI peareHToB J/1s1 KaXKJ0W FPYIIbI Knaccuukauum | 1

UTOr'O 5

2. @OyHKIMOHaNbHO-aHamMTHYeckue rpynnbl (PAIY) ¥ aHaIMTUKO-aKTHBHBIE
rpynnsl (AAT). ITpumepsr @AL' a1 pa3nAuHBIX 371€MEHTOB (KHUCI0pPOJ-, a30T-,
cepocojeprkalliye rpynnupoBKH).

Ne | Kputepuit basnibl

1 | Jauel onpegenenus @AL' u AAI, moka3aHO UX pasnuuue 1

2 | O6bsicHeHa poab @AT' B obecrieueHnH peaklIMOHHOM Crioco6HOCTH | 1
peareHTa

3 | [IpuBemeHsl rmpuMepbl  Kucaopogacogepkammx DA (okcu-, | 1
KapOOKCH-, apCOHOTPYMIbI) ¥ COOTBETCTBYIOLUX OIpe/esieMbIX
3/IeMEHTOB

4 | IlpuBesmensl mipuMepnl asortcogepkammx DOAI' (amumHO-, aso-, | 1
HUTPO30TPYIIIIbI) U COOTBETCTBYIOLMX 3/IEMEHTOB

5 | [IpuBegeHsl npumepsl cepocoepxaux @AI" (THObHBIE, THOHHBIE | 1
TPYIIIbI) U COOTBETCTBYIOIIUX 3/IEMEHTOB

UTOT'O 5

3. BsaumocBsi3b  cTpoeHusi MosiekyJqel OprAP U ero aHaJWTAYECKOro
HasHaueHUs. Kak Hanmuuve rugpoduibHbIX WM TUAPO(OOHBIX FPYII BAMSET Ha
TIpUMEHEeHUe peareHTa (ocakeHue, OTOMeTpHsi, SKCTPAKLIYs).

Kpurepui basnibl

ObmbsicHeHa ponb rugpodunbHbix rpymnmn (-SO,H, -COOH, -OH) B 1
obecrieyeHHr paCTBOPUMOCTHU B BOJie

Ob6mbsicHeHa posib THAPOPOOHBIX TPYII (apoMaTUUeCcKre sifipa, AuHAbe | 1
YIJIEBOIOPO/IHBIE LI€MN) B YXYALIIEHUH PACTBOPUMOCTH
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[TokazaHo, Kak OsokvpoBaHuWe  TUAPOGWIBHBIX  Tpymnm  Ipu | 1
KOMTIIIEKCO0Opa30BaHUM MPUBOJANT K OCAXKIEHUIO

OO6BsicHeHO, KakK BBe/IeHHE JIOTIONTHUTE/bHBIX TUAPOPWIBHBIX rpymm | 1
M03BOJISIET MOJyYaTh PACTBOPHUMbIE KOMILIEKCHI /151 (HOTOMETPUHU

ObmbsicHeHa pomb  TUAPOGOOHOCTM B IKCTPAaKUMM  KOMILIEKCOB | 1
OpPraHUYeCKUMH PaCTBOPUTEISIMU

UTOr'O 5

4. OcHoBHble  xapakTepucTuku OprAP:  uyBCTBUTENBHOCTH  (Tpepen
oOHapy»keHUsI), U30MpPaTebHOCTh (CTelUuUIHOCTh), KOHTPACTHOCTh IIBETHBIX
peakLui. ITpumepsl BBICOKOUYBCTBUTE/IbHBIX peareHToB.

Kpurepunit basnibl

,HaHO oripeje/jieHre 4UyBCTBUTE/IbHOCTH, BBEAE€HbI IIOHATHA abcommoTHOrO | 1
N OTHOCHUTEJIBHOI'O I1peeJia O6HBPY)K€HI/IH

IlaHbI orIpesiesieHUs: U30MpaTeTbHOCTH U CTIEITU(UIHOCTH, TTI0OKa3aHo ux | 1
pasnuuuve

IaHo ompeaeneHre KOHTPAaCTHOCTU LiBeTHOW peakuyyd (AA =1
A_max(MeR) — A_max(HR))

OOmbsicHeHa CBsI3b UYBCTBUTEJLHOCTH C MOJSIPHBIM Ko3(dduimentom | 1
riorjioieHus (€)

IIpuBesneHbl puMepbl BLICOKOUYBCTBUTE/IbLHBIX PeareHToB C yKas3aHuem | 1
€ Y TIpejienia 0OHapyKeHUs (JUMEeTHITTMOKCHM, apceHa3o 111, tuTu3oH)

UTOr'O 5

Bompoc 5. I'mnore3a aHanorui. Ananorus peakuuui OprAP c ruzponusom,
neiicteuem H,S u o6pa3oBaHuem ammuakaToB. [IporHO3MpOBaHUE YC/IOBUM
peakiyi 1 W30MpaTeIbHOCTH.

Kpurepnit banbl

W3nokeHa CyTh TUIOTe3bl aHaJOTMM (COMOCTaBleHWe peakiuii c | 1
TIPOCTBIMUA HEOPTaHWUECKHUMU TIPOI[eCCAMM)

Ornurcana aHanorus ¢ rugposn3om: peareHTel R—OH B3anmogerictByror | 1
C MOHAMU IpH TeX e pH, rae HaunHaeTcs ruiposins

Ornucana aHaJIorus C  CepoBOLOPOOM: peareHThl R-SH |1
B3aMMO/IEHICTBYIOT C WOHaMH, O00pa3yloIlUMy TPYAHOPAaCTBOPHUMbBIE

CynbpUIbI

OmnucaHa aHasoruss ¢ obpa3oBaHMeM aMMMakaToB: peareHThl R—NH, | 1
B3aUMO/IEMCTBYIOT C MOHAMM, CKJIOHHBIMU K 00pa30BaHHI0 aMMUAYHBIX
KOMIUIEKCOB

[Toka3aHo, KaK TUIIOTe3a M03BOJIsieT MPOTHO3MPOBaTh N3buparenbHOCTh | 1
(ueM KucCJiee cpefia peakiifH, TeM BhIITe N30MpaTe/TbHOCTh)
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| UTOT'O

|5

6. BymsiHue pH Ha coCTOsiHMEe HWOHOB MeTa//IOB B pacTBope. I'maposus,
oOpa3oBaHMe THUAPOKCO- W TIO/HSAEPHBIX KOMIUIEKCOB. CBSI3b C peakI[MOHHOM

CcrocoOHOCTRIO TI0 OTHOIIeHMIO K OprAP.

Kpurepnit banbl
OrnvcaHbl rUApaTHpoBaHHble HWOHbBI MeTa/mnoB [Me(H,O) " kak | 1
rcxofHas (hoopma

OO®BsICHEH TIpOIieCC rUAPOJIM3a Kak 3aMelrieHre MoJieKya Bogel Ha OH™- | 1
IpyNMbl

YromMsiHyTO 00pa3oBaHWe TOMUSJEPHBIX T'MIPOKCOKOMILIEKCOB Jyisi | 1
HEKOTOpbIX MeTasiioB (Al, Zr)

[Toka3aHa 3aBHCHMMOCTb MOHHOrO cocTosHMSI OT pH Ha mpumepe | 1
JiarpaMMbl (IJMHK)

OO6mbsicHeHO, KaK THAPOIU3 BAUSET Ha CIOCOOHOCTh MOHOB BCTYMATh B | 1
peakiy ¢ OprAP (KOHKypeHIIUs C KOMIVIEKCOOOpa30BaHHEM )

NTOIr'O 5

7. Bnusinve pH Ha nonHOe coctossHue OprAP. KHC/I0THO-OCHOBHBIE CBOMCTBa
peareHTOB (Ha npuMepe 8-OKCHXMHOJIMHA, AUMETUITIMOKCUMA). 3aBUCUMOCTh

KOMILJIeKCcoobpa3ytoiiieit criocobHocTu ot pH.

Kpurepuu basnnbl
Ob6mwsicHeHO, uTo PAT yacTo coziepyKaT rpyIIbl C1abbIX 3/1eKTPOIUTOB (- | 1
OH, -NH, -SH)

[IpyBegeHbl KOHCTAHThI Aucconuaumu s 8-okcuxuHomvHa (pK., m |1
pK_b)

IIpviBejeHbl KOHCTAHTBI AUCCOLMALMY /11 JUMEeTUWIT/IMOKCUMa 1
[Toka3aHO, Kak WOHM3aLUsl peareHTa B/UsIeT HAa KOHLEHTpaluio | 1
aKTUBHOM (DOPMBI JIUTaH/IA

OOBbsicHEeHa 3aBUCUMOCTD TIOJTHOTHI OCaXKIeHUS/KOMIUIeKcoobpa3oBanus | 1
ot pH (Ha npyuMepe JUMeTUITTMOKCUMATa HUKEJIS)

nToro 5

xesiaTHbIY 3¢ dekT. [Ipumepsl 6U-, TeTpa- U reKCcaZieHTaTHbIX peareHTOoB.

8. BHyTpuKOMIUIeKCHble coefuHeHUs (xenaThbl). [loHATWe [IeHTaTHOCTH,

Kpurepui basnbl
[laHo onpejeieHre BHYTPUKOMILJIEKCHOTO COeJUHEHUs (XeJiara) 1
BBeeHO MOHATHME  [EHTAaTHOCTA  (YMCJIO  JIOHOPHBIX  aTOMOB, | 1
CBSI3BIBAOLIMXCS] C HOHOM MeTasljia)

OO6mbsicHeH xenaTHBIA 3¢ deKT (MOBBIIIEHHAas YCTOWUHWBOCTH 3a cuer | 1

dI'BOY BO «Yenl'Y»




MUWHOBPHAYKHU POCCUN

deiepabHOe roCyjapCTBEHHOe Oro/KeTHOe 06pa3oBaTe/IbHOe
@)} yupeX/ieHre Bbiciero obpa3oBaHus

«YenstOMHCKMH rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO

«Uenl'Y») daKkyabTeT XMMAYeCKUil

Kadenpa anamuruueckoit u GpuU3NUeCcKoi XUMUN

@DOH/| OLIEHOYHBIX CPeJCTB /I IPOMEXXYTOYHOM aTTecTal{ly 10 JUCLUITIHHE «JIabopaTOpHBIi MPAKTUKYM 10 HOHOMETPHH U
OpraHMuyecKUM peareHTam» 10 HalpaB/ieHHIo NoAroToBkU (crieruanbHocT) 04.05.01 «PyHAaMeHTanbHas U IPUK/IafHast
XUMHUs» HarpaBjaeHHOCTH (po¢uiito) «PyHaaMeHTanbHas U npukaagHas xumusi» @T'B0Y BO «Uenl'Y»

Bepcus fjokymenTa - 1 cTp. 28 u3 46 TlepBoIii 3K3eMILISIp KOTIISA Ne

SHTPOMUMHOTO (haKTopa)

[TpuBeeHbI MpUMephl OHIeHTaTHBIX (8-0KCUXWHOJIMH), TeTpaZieHTaTHBIX | 1
(HTA) u rekcagentatHbix (3/ITA) peareHTOB

[Toka3aHo oOpa3oBaHue IUK/IOB (TITH- U IIIeCTUYWIeHHBIX) B XejlaTax 1

UTOr'O 5

9. BnusiHMe TIpUpPOZbI MOHA MeTasla M JJOHOPHBIX aTOMOB Ha YCTOWYMBOCTH
KOMILIeKCOB. Kraccudukaiiusi MeTalsIoB MO TMPe/IIOUYTUTE/TbHBIM /IOHOPHBIM
atoMam (O, N, S).

Kpurepunit banbl

OOmbsicHeHa po/b 37EKTPOHHOM CTPYKTYpbl HOHa MeTa/uia (3apsz, | 1
paZinycC, 3/IeKTPOHHAsI KOH(MUTypalysi)

OxapakTepr30BaHa rpymnra MeTa/il0B, MPeANoUnTalINX KUCIOpOoAHbIe | 1
JIOHOPHI (111e/I0UHbBIe, 11le/I0UH03eMesibHbIe, Al, Zr, Th)

OxapakTepr30BaHa T'pyIia Mepexo/HbIX MeTasioB, MpeArnounTaronmx | 1
a3oTHble foHOpHI (Co, Ni, Cu, Fe)

Oxapakrepu3oBaHa rpynna MeTa/lIOB, rnpeAnourTarommx | 1
cepocojiepxkane noHopsl (Ag, Hg, Pb, Bi)

OObsicHeHO TepeKpbiBaHWe TPYMNN W POJib CMEIIaHHBIX JOHOPHBIX | 1
aTOMOB (Ha TIpUMepe JUTU30HA)

UTOr'O 5

10. TIlpupoja UBETHOCTH OpraHWYeCKUXx CoefMHeHuM. XpomMoQopel U
ayKCOXpOMbI. BaTOXpOMHBIN M TMIICOXPOMHBINM CABUTHA. BiusHue 3amecTturtesnen
Y MOHMU3aL[MY Ha OKPACKYy.

Kpurepnit banbl

OObsicHeHa CBsI3b TIOTJ/ION[EHHUSI CBeTa C 3JIeKTPOHHBIMH Tepexo/jlaMu 1
(M- 1, n—m)

HMaubl  onpegeneHuss xpoModopoB (Tpymmbl, 00ycaoBIMBaroiye | 1
TIOTJIOILleHEe) U ayKCOXPOMOB (TPYIITbI, YCUIMBAIOIIME U CMellatolue
OKPAaCKy)

BBeieHbI TOHATHS 6aTOXPOMHOTO (KpaCHBIN) ¥ TUTICOXPOMHOTO (CUHUi) | 1
CZIBUTOB

[Toka3aHO B/IMsSIHUE 37€KTPOHOJOHOPHBIX U 3JIEKTPOHOAKIIENITOPHBIX | 1
3aMecTuTesield Ha A_max (TIpuMepbl U3 TaOHIT)

OObsicHeHO  B/MSIHME HWOHM3AI[MM HAa OKpacky (Ha rmpumepe | 1
deHondTanernHa, ajv3apyHa)

UTOr'O 5

11. XpomodopHoe peiictBue 31emMeHTOB. CBA3b OKpaCKM KOMIIJIEKCOB C
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HamuueM (¢parmeHToB Me-0O, Me-N, Me-S. TIpumepsl OKpallleHHbIX
KOMIL/IEKCOB IepexX0JHbIX MeTalJIOB.

Kpurepuii basnibl

[aHo onpeenieHre XpoMOGhOPHOTO eMCTBUS 3/IeMEHTOB 1

[Tepeunic/ieHbl 3/IeMEHTHI, TIPOSBJISIONIME XpOMOQoOpHOe aAeiicTBue ¢ | 1
dparmentom Me—O (Ti, V, Cr, Mn, Fe, Co, Ni, Cu)

[TepeuniciieHbl 3/1eMeHTbl ¢ XpoMOOpHbIM JelicTBueM Me—N (Te xe |1
repexo/iHble MeTa/ulbl B KOMILJIEKCaX C aMMHUAKOM, 0-(PeHaHTPOJIMHOM)

[TepeuuniciieHbl 37eMeHTbI C XpoMooOpHbIM JelicTBueM Me-S (Ag, Hg, | 1
Pb, Bi, a Tak)ke HeKOTOpbIe Mepexo/iHbIe)

[TpuBefeHbI TIPUMeEPbI OKpallleHHBIX KOMIIIEKCOB (CynbdocanuimnaTtel | 1
Fe, numetunrnvokcumat Ni, AUTU30HATHI)

NTOI'O 5

12. Teopus 1o/ UraHJOB U OKpacka KOMILIeKCOB. d-d mepexofibl U CIIeKTpbl
repeHoca 3apsiga. OObscHeHWe WHTEHCUBHOW OKPACKM KOMILUIEKCOB C
OpraHuYeCKMMH peareHTaMu.

Kpurtepunit banbl

VI3/105keHbI OCHOBBI TEOPHH T10JIs1 TUTaHzoB (paciijeruienye d-opbutaneii | 1
TI0/I, IICTBHEM M0JIsI JINTaH/|OB)

Ob6mbsicHenbl d-d Tiepexo/ibl ¥ UX POJib B TOsIBJIEHWM OKpacku (crabasi | 1
WHTEHCHUBHOCTB, € ~ 102)

OO6BsICHeHbI CIIEKTPLI ITepeHoca 3apsza (repexos 3/IeKTpoHa C vradga | 1
Ha MeTaJl/l UK 00paTHO)

HOK&IBaHO, UTO CIIEKTPLI II€EPEHOCA 3dpAdd OdI0T MHTEHCHUBHYIO OKDACKY 1
(e ~ 104-105)

[IpuBefeHbI NpYMepbl KOMITJIEKCOB C IepeHOCOM 3apsifia (poAaHuaHbii | 1
komriekc Fe3*, kommiekcel Fe?* ¢ o-(heHaHTpo/IMHOM)

UTOr'O 5

13. ®doToMeTpuueckde peareHTbl Ha OCHOBe XPOMO(OPHOro /elCTBHUs
snemeHTOB. CysbdocamuiunoBas kuciora (Fe), xpomorpornioBas kuciota (Ti),
guMetunranokcuM (Ni), o-denantposvH (Fe).

Kputepuii basnnbl

OnucaHa CTPYKTypa U CBOWCTBA Cy/Jb(OCATULMIOBOM  KUCIOTHI. | 1
Yka3zanbl okpacku KomruiekcoB ¢ Fe(IIl) npu pasneix pH

OnucaHa CTPYKTypa XU CBOMCTBA XPOMOTPOMOBOM KMC/IOThI. YKa3aHo | 1
nipumeHeHue ayis1 onpegesnenus Ti(IV)

OnmcaHa CTPyKTypa W CBOWMCTBA JuMeTUNrIMoOKciMa. OObsicHeH | 1
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MeXaHu3M 00pa30BaHusi BHYTPUKOMITIEKCHOTO coefvHeHust ¢ Ni(Il)

OrnucaHa CTPyKTypa M CBOWCTBAa O-()eHAHTPO/IMHA. YKa3aHa BbICOKas | 1
ycronunBocTb Komruiekca ¢ Fe(Il)

[nst KaKaoro peareHTa TMpUBeeHbl aHATUTAYECKUEe XapaKTepUCTUKU | 1
(4yBCTBUTE/ILHOCTD, W30HMpaTeIbHOCTh, A_Max, €)

NTOIr'O 5

14. doTomeTpuueckre peareHTbl C COOCTBEHHOW OKpacKou. 8-OKCHXWHOJIWH,
IWTH30H, apceHaso 11, kcuneHosnoBbiv opanxkeBbid, [TAH, ITAP. AHanuTnueckue

XdPdKTEPUCTHUKHU U IIPDUMEHEHHE.

Kpurepuii basnnbl
OnucaH 8-OKCUXMHOMMH: aMm@oTepHble CBOWMCTBa, pH ocaxaeHus | 1
pa3/IMYHbIX UOHOB, OKpacKa KOMILJIEKCOB

OnvcaH [UTU30H: CTPYKTypa, TayTOMepus, OKpacka JUTHU30HATOB | 1
pas/IMUHbIX METa/lJIOB, TIPUMEHeHHe

Ommcan apcenHaso III: cTpykTypa, BBICOKAass UyBCTBUTEJIBHOCTH U | 1
130MpaTenbHOCTh, mpuMeHeHue s Th, U, Zr

OnucaH KCWUJIEHOJIOBbIA OPAaH)XeBbIM: CTPYKTypa, MpuUMeHeHue s | 1
dboTOMeTpUY M KaK MeTa/lJIOUHAUKaTopa

Ornucansl [TAH u ITAP: cTpykTypa, OKpacka KOMIUIEKCOB, IpuMeHeHre | 1
s onpegesienus Co, Ni, Cu, Zn

NTOro 5

15. dnyopeclieHTHble OpraHuWYeckue peareHThbl. MexaHuU3M (IyopeclieHLIUH,
npaBwio CTOKca, KBaHTOBbIM BbIxOZ. [Ipumepsl: anuszapud C, canuiuianb-0-

aMHUHO(eHO/1, TFOMUHOJI.

Kpurepui basnnbl
OO6mbsicHeH MexaHu3M ¢uiyopecLieHIUH (TIoTJIoleHre — BO30yxaeHue — | 1
13/lyyeHue)

CdopmynrpoBaHo mnpaBuio Crtokca (A_u3n > A_IOI/I) U TIPaBUJIO 1
3epKa/ibHOM cuMMeTpuM JIeBIlIMHa

BBezieHO TOHSITHE KBAaHTOBOT'O BbIX0/la U (haKTOPOB, BAUSIOIIMX Ha Hero | 1
(rareHue)

Onwucan anu3apuH C: ¢uiyopeciieHLyst KoMIiiekca ¢ 6opom (M3MeHeHve | 1
11BETa)

Ornvicanbl Ca/IMLM/a/1b-0-aMUHO(eHOJT (Bo3HMKHOBeHuMe | 1
dsiyopeciieHIIUM  TIpM  KOMIUIEKCOOOpa3oBaHWK) W JIFOMHHOJ
(XeMUTFOMUHECLeHIHs)

NTOIr'O 5
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Bonpoc 16. OpraHuueckue peareHTBHI-OCaZUTe/d B TPaBUMeTPUYECKOM
aHasii3e. MakTophl, Orpefedrole pacTBOPUMOCTL 0cafkoB. [Ipumepsr: 8-

OKCUXWHOJIMUH, JUMeTW/ITUOKCUM, TeTpaeHUnbopaT  HaTpusi, HUTPOH.
AHanuTrueckuii (akTOp U UyBCTBUTEIBHOCT.

Kpurepnit basnibl
OO6mbsicHeHbI (haKTOpPHI, BJAUSIONIME HAa PaCTBOPUMOCTh: Oi0KupoBaHue | 1
ruapodWILHBIX TPy, TUAPOGhOOHOCTE, 3hdeKT yTsHKeTeHUs

OmnucaH 8-0KCHUXVMHOMH KaK 0CaJiuTe/lb MHOTMX MeTa/UuIOB, TIpUBeJeHbl | 1
TIpYMepbl

OnucaH [UMETWIIIMOKCMM KakK CeJIeKTUBHBIM OcCajuTesb HUKensd U | 1
naunajus

Omnwmcan Tetpadenunbopar Hartpus Ay ocaxaenus K, Rb, Cs, NH,*; |1
rpuvBesieHo 3HaueHue [1P

OmuicaH HUTPOH KakK OCa/iiTe/ib HUTPAT-uoHOB. OObsiCHeHO ToHsITHe | 1
aHAJIMTUYECKOrO (PAKTOpa U ero CB3b C YYBCTBUTEIBHOCTBIO

nTOro 5

17. WoHuUTBI Kak OpraHvyeckue peareHTbl. KaTMOHUTBI M aHUOHUTHI.
[Ipumenenne [y pasfeseHUuss U KOHLUeHTpupoBaHusA.  (CesleKTHMBHbIE

(xenmaToobpasyroIye) HOHUTHI.

Kpurepunit banbl
[aHo onpeiesieHrie HOHUTOB KaK BEICOKOMOJIEKY/ISIDHBIX COeJUHEeHUM C¢ | 1
VIOHOTeHHBbIMU TPYIIIIaMu

OxapakTepu30BaHbl  KaTHOHUTBI  (Cy/IbGOrpyIel, KapOoKcuabHbIE | 1
T'PYIIIbl) U aHUOHUTHI (UeTBEPTUUYHbIE aMMOHHEBbIe OCHOBAHMSI)

OrnucaHo TpUMeHeHre WOHWUTOB /i pa3fie/ieHdst cMeceld MOHOB (Ha 1
TIpyUMepax 13 TaOIUIIbl)

Onumcanbl ceneKTWBHBIe (XenarooOpasyroiue) wuoHUTHI (¢ DAT: | 1
OKCUXUHOJIMHOBBIE, CaTUI[UI0Bble, UMUHO/IUALlETaTHbIE)

[IpuBefeHbI MpUMepbl KOHLIEHTPMPOBAHUSI MUKPONIPUMeCer Ha MOHUTax | 1
NTOI'O 5

18. Okuc/uTe/IbHO-BOCCTAaHOBUTE/IbHBIE peakliui OprAP. MexaHu3M OKUC/IeHUS
apoMaTUUeCKux amMuHOB  (OeH3uAuWH, AudeHWIaMUH). AHaIUTUUECKOe

IMMpUMEHEeHKE [JId Orpee/ieHrs OKMCJ/IUTEJIeH.

Kpurepui basnbl
OObsiCHEHa 3aBUCHUMOCTb  HAmrpaB/ieHHS peakUdd OT  pa3HoCTH | 1
OKUC/TUTE/TbHO-BOCCTAaHOBUTE/TbHBIX TIOTEHI[UAJIOB

OmuvcaHo okuc/ieHne OeH3uAWHA: 0Opa3oBaHHME CHUHUX U JKeNThIX | 1

TIPO/IYKTOB B 3aBUCUMOCTH OT YC/IOBUU

dI'BOY BO «Yenl'Y»
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OrnrcaHo okucaeHUe AudeHHTaMUHA: MeXaHW3M C TIpPOTOHu3alueid, | 1
XUHOWUJIHOM TeperpyniupoBKOW U JUMepU3aLen

[IpuBeneHsl mpuMepsl onpefenenus okucaurened (Cr,O,2~, MnO,”, | 1
Ce**, AuCl,”) c 5TUMHU peareHTaMu

YTNoOMsSIHYTHI Ipyrye peareHThbl (IMPOraao/a, XpoOMOTpOnoBasi Kuciaora) | 1
JJ1s1 OTipefiesieHrst OKUC/TUTeNen

UTOr'O 5

19. ApcopOiMOoHHbIE UWHAMKATOpbl. MexaHU3M [JelCTBUS Ha MpuUMepe
dbayopeclievHa TpU  TUTPOBaHWUM  Ta/loreHWJoB.  Ilpumepnl  Apyrux
aZiIcOpOITMOHHBIX MHIUKATOPOB (203UWH, 3PUTPO3UH).

Kpurepunit basnibl

OOmbsicHeHa CyTh aZiCOPOILIMOHHBIX WHAMKATOPOB (M3MeHeHWe OKpacku | 1
TIpY aZicopOIIMY Ha 0cafike)

OnvcaH MexaHW3M [IeWCTBUS (IyopeciieMHa TIpU TUTPOBaHUU 1
Cl~ AgNO,: u3meHeHue 3apsja Mulle/Uibl B TO u

azicopOIMsi aHMOHA

VHJVKAaTopa

Ykazanbl ycioBusi ipumeHenus (pH) anst diryopecijeriHa 1

[TpuBesieHbI TIPUMEpPHI APYTHX aZCOPOIMOHHBIX WHAMKATOPOB (303uH | 1
anst Br—, 17, SCN~; sputpo3sun g MoO 27)

OO6BsicHeHO U3MeHeHHe OKPACKU [jist KaXK/I0To IprMepa 1

UTOr'O 5

20. CuHreTMueckue peakiuu B aHaimse. Peakuus I'pucca-Mnocsas
(orrpesienieHrie HUTPUTOB). OrmipesienieHNe Cy/IbGOUIOB (METHIEHOBBIN ro/y00i) 1
cesieHa (rMa3ocesieHos1). 'oMoreHHoe ocak/ieHre (BO3HUKAKOLIME peareHThl).

Kpurepnit banbl

Ornucana peakuusi ['pucca-MiocBasi: Aua3oTUpoBaHUe CyJb(aHUIoBOM | 1
KUCJIOTHI M a30coueTaHue C [-HadTuiamMmuHom

YKa3aHa uyBCTBUTEILHOCTb 1 Melllalollue BelllecTBa A1 onpejenenus | 1
HUTPUTOB

Onucana  peakuusi  omnpefejeHus  Cyab(GUAOB C  JAAMeTWI-T- | 1
beHnneHguaMIUHOM (CMHTE3 MEeTU/IEHOBOT'O TO/Ty0O0T0)

Omnmcana peakifus ornpezenenus ceneHa(IV) c 3,3'-auamuHo6eH3uanHOM | 1
(obpa3oBaHue TTMa30ceIeHo/1a)

OOmbsicHeH MeToJi TOMOTeHHOTO0 OCaXK/eHHsI Ha TIpuMepe Tujponusza |1
JUMeTU/CyIb(daTa WM ThoaleTaMuia

UTOIr'O 5

21. KocBeHnHble @oTtomMeTpuueckue Metofbl. OmnpejeneHue Kaausi 10

dI'BOY BO «Yenl'Y»




MUWHOBPHAYKHU POCCUN
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JUMUKPWIaMUHATy, (Topa M0  pa3pyllieHUuI0  KOMIUIEKCOB  (L[UPKOHUM-
a/IM3apUHOBBIN), CY/Ib(}ATOB C HUTXPOMas3o.

Kpurepuii basnibl

OO6mbsicHeHa CyThb KOCBEHHBIX METOJIOB (OmpeziesieHre M0 W3MeHeHWH0 | 1
CBOMCTB peareHTa)

OrnucaHo onipegenenre K* Mo yMeHbIIIEHUIO OKPAaCKU AUTMMUKpUIaMuHaTa | 1
TI0C/Ie OCAKJEHUS

OmnwmcaHo ompejiesieHre F~ 10 pa3pyllieHHI0 OKpallleHHOro Komruiekca | 1
Zr-anu3apuH (obeciiBeuriBaHue)

Ommcano ompegenenve SO,2” 1o paspylleHH0 Komivlekca Ba- |1
HUTXPOMa30 (YMeHbllIeHHe CHHeH OKPacKH)

1715 KayK0oro MeTo/la yKa3aHbl UyBCTBUTE/TbHOCTb U M30MpaTe/TbHOCTh 1

NTOI'O 5

22.  KuHerTnueckue  (KaTaJMTH4YeCKWe) MeTOAbl  aHaiu3a. [Ipumepsl
KaTaIUTUYECKUX peakluld C OpraHhueCKMMH peareHTaMd (OKHUC/IeHue

MeTH/IOBOTO OPaH>XeBOoro, JFIOMUHOJIbHast  peakuus). Ornpenenenue
MHUKDOKOJINYECTB MEeTaJ/IJIOB.
Kpurepunit basnibl

OObsicHeHa CyTh KHHETHMUECKUX MeTO/I0B (HM3MepeHHe CKOpoCTH | 1
VIH/JMKaTOPHOW peaKI1u)

BBE,E[EHI)I I[TIOHATHUA I/IH,ELI/IKaTOpHOI‘/JI peakii 1 THAWKAaTOPHOT'O BeIleCTBd 1

OnvcaHa peakUys OKHWC/IEHUSI METWU/IOBOIO  OPaH)XeBOro 1
H,0O,, kaTtanu3upyemas Fe3*
OnmcaHa XeMWIIOMHMHECLIeHTHasi peaklus JIIOMHUHO/MIA C 1

H,0,, karanusupyemasi voHamu Cu, Co, Fe

[IprBesieHBI TIpUMeEpHI OTpeZiesieHus] MUKpOKo/inuecTB Meta/uioB (Os, |1
Ru, Mo, Cu) ¢ yka3aHueM UyBCTBUTEIbHOCTH

UTOr'O 5

23. KommuiekcoHbl U KoMmiuieKcoHoMeTpusi. CrpoeHune u cBorictBa JO[TA.
Bmusane pH Ha  KomriekcoobOpa3oBaHue. KOHCTaHTBI — yCTOMUWMBOCTH
KomryieKcoHaToB. [1psMoe, 0OpaTHOe M 3aMeCTUTe/IbHOe TUTPOBAHKE.

Kputepuii basnnbl

[aHo onpenenieHre KOMILIEKCOHOB, npuBeeHa ctpykrypa OTA (H,Y) | 1
Y ero IBYHaTpUeBOU COJIU

OnvcaHbl  KUCIOTHO-OCHOBHble — cBoWictBa JATA (pK,—pK,) wu|l
pacripefiesieHue MOHHBIX (opm 1o pH

OObsicHeHa 3aBUCHMMOCTh yYCTOMUYMBOCTA KOMIUIEKCOHaTOB oT pH, | 1

dI'BOY BO «Yenl'Y»
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NpUBe/IeHbI PUMEePbl KOHCTAHT yCTOMYMBOCTH

OnucaHo T1ipsgMoe TUTpoBaHue (yCIoBUs, TIpuMephbl), obpaTHoe | 1
TUTpoBaHue (51 Al, Me/lJIeHHbIX peakiyii)

OnurcaHo TUTpOBaHWe 3amelleHreM (Ha npumepe Ba?* ¢ komruiekcom | 1
Mg-3/1TA) 1 KOCBeHHbIe METO/IbI

NTOI'O 5

24. MertauiouHuKaTopbl. TpeboBaHusi K MeTa/uIOMHAUKaTOpaM. [IpuMepsi:
S5pPUOXPOM 4YepHbIM T, KCWIEHOJIOBbIM OpaHKeBblM, MypeKcuz. MexaHu3m
V3MeHEeHMs] OKPACKU B TOUKE SKBHMBAJIEHTHOCTH.

Kpurepuii basnnbl

CdopmynpoBaHbl TpeOOBaHUS K MeTa/UIOMHANKATOpaM (yCTOWYMBOCTL | 1
komriekca Melnd: § > 104, Ho B(MeY)/B(Melnd) > 104, KoHLIleHTpa1[us)

OmnucaH 5pruoxpom uepHsld T: cTpykTypa, nHTepBan pH npumenenus, | 1
repexo/i OKpacku (KpacHasi — CHUHSIs)

OnucaH KCWJIEHOJIOBbIM OPAaH)KeBBIM: CTPYKTypa, NpuUMeHeHue i | 1
pa3/IMYHbIX META/IJIOB NpU pa3Hbix pH

Onucan MypeKCcu[: CTPYKTypa, ipuMeHeHue A4 onipenenedusa Ca, Ni, | 1
Cu

OObsicHeH MexaHW3M U3MeHeHMss Okpacku B TO (3amelenue | 1
VH/IMKaTOpa TUTPAHTOM)

UTOr'O 5

25. WHpukatopsl B TUTPUMETPUYECKOM aHaiuse. KUCIOTHO-OCHOBHbIE
(uHTEpBan nepexoza, CMellaHHbIe VH/JVKAaTODBbI), OKUC/TUTE/IbHO-
BOCCTAHOBUTe/bHBIE (AUdeHn1aMUH, GepporH), (hyiyopeclieHTHbIe UHAWKATOPHI.

Kpurepui basnnbl

OObsicHeH TIPpUHLIMIT  AeMCTBUSI  KUC/IOTHO-OCHOBHBIX  MHJWKATOPOB | 1
(paznuuue oKpacKu MPOTOHMPOBAHHOM U [IeTIPOTOHUPOBAHHOU (hOpM)

Beegeno nouatue nnHtepBana nepexoza (pH = pK * 1). IlpuBenensr | 1
ripuMephbl (METHUIOBBIM OpaH)KeBbIl, (heHo(TanenH)

OnucaHbl  CMelllaHHble  WHAWKAaTOpbl  (METW/IOBBIM  KpacHbld  + | 1
METU/IeHOBBIN TOTy00i) [Jis y/TyUllleH!s] KOHTPaCTHOCTH

OnucaHel OKMCJIUTETbHO-BOCCTAaHOBUTE/IbHBIE VHAWKATOphL: | 1
midenunamut (E,=0,76 B), deppouH (E,=1,14 B), u3meHeHHe OKpacKu

Omnucansbl (iyopeciieHTHble UHAWKATOPbI (akKpuavH, [-Ha@TtunamuH) u | 1
VX MpUMeHeHue

NTOI'O 5
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Yacts II1. Bonpockl K 3auety B 9 cemecTpe (0aHK 3afilaHHii C pa3BepHYTHIM
0TBETOM)

1. OGI11ast XapaKTepHUCTHUKA METO/I0B pa3/ie/ieHrsl 1 KOHLIEHTPUPOBaHHUSI.

Kpurepnit banbl

[aHbl oripe/iesieHUs IOHATUHN "'pa3zaeneHre’ U "KOHLIeHTpUpOBaHue" 1

CdopMynrpoBaHbI Lie/iv Y 3a/jJauM pa3fie/ieHrst U KOHLIEHTPUPOBaHUsi B | 1

XUMUUYECKOM aHasn3e

[Tepeurc/ieHbl OCHOBHBIE TPYMIbl METO/IOB pa3/ie/ieHus: U 1

KOHI|eHTPHPOBaHUS

Ob6mbsicHeHa HeOOXOANMOCTD TPUMEHEHHST METO/IOB pa3/ie/IeHus TIPH 1

aHaJir3e CI0KHBIX 00bEKTOB

[TpuBeeHbI MPUMepPhI MMPaKTUUeCKOT0 UCI0/Ib30BaHUsI METO/IOB B 1

aHAJIUTUUECKOU XUMUU

UTOT'O 5
2. Buibl KOHL|EHTPUPOBaHUSI.

Kpurepui basnnbl

HaHo orpezeieHre abCOFOTHOTO U OTHOCHUTEBHOTO 1

KOHL|EHTPHPOBAHUS

OOBsICHEHO pa3nuure MeXy UHIUBUAAYaTbHBIM U TPYIIITOBEIM 1

KOHI[eHTPUPOBaHUEM

Omnwmcanbl ciocobbl yaaneHus: MaTpULbl (MaKPOKOMITOHEHTA) 1

Omnwmcanbl criocobbl Bbie/IeHNsI MUKPOKOMITOHEHTOB 1

[TpuBeeHbI MPUMEPhI Pa3/IMUHBIX BUJOB KOHI[EHTPUPOBAHUS [I/IsT 1

KOHKPEeTHbIX 00beKTOB aHa/I13a

NTOIr'O 5
3. KonnuecTBeHHbIe XapaKTEPUCTUKU Pa3fiesieHrs] U KOHLIEHTPUPOBaHMSL.

Kpurepuu basnnbl

Hano ornipesenenve kKo3hduimenTa pacnpezenenus (D), 3anvcaHa 1

dbopmysia

[aHo onpeneneHue creneHu u3BnedeHus (R), nmokasaxHa cBsize ¢ D 1

Mano ompeseneHre Ko3dduimenTa pas3aenenus (S umm ) 1

Iano oripesienieHre Ko3dduimenTa KoHiieHTprpoBaHus (K) 1

[TpuBeeHbI MPUMeEPhI pacyeTa 3TUX XapaKTePUCTHK [IIsT KOHKPETHBIX 1

CUCTEM

UTOT'O 5

4. Knaccudukaiium MeTOZI0B pa3/iefieHus1 U KOHLIeHTPUPOBaHUSI.
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Kputepuii basnnbl
[TpuBeseHa Kaaccu(UKalys 10 MPUPO/e TIPoLecCoB (XUMUYeCKUe, 1
bu3MKo-xuMHuueckue, hr3nueckue)

[TpuBeaeHa KaaccubuUKalus 1o (pa3zoBOMY COCTOSTHUIO CUCTEMbI 1
(>KMIKOCTHBIe, TBepAO(a3Hbie, ra30BbIe)
OnucaHbl MeTO/Ibl, OCHOBAHHbIE HA pPa3/vuvaX B pacripefiesieHuu Mexay | 1
AByMs (hazamu
OxapakTepu30BaHbl MeMOpaHHbIE METO/IbI Pa3zie/ieHusI 1
OxapakTepu30BaHbl METO/IbI BHYTPU(PA3HOTO pa3/ie/ieHust 1
nToro 5
5. JKUJKOCTb-XKUIKOCTHAas SKCTpakLusi. OCHOBHbIE MTOHATUS U TEDMUHBI.
Kpurepui basbl
[HaHo onpenesieHUe >XUAKOCTb-KUAKOCTHOW 3KCTPAKLIUU 1
BBeieHbI OHSATHS: 3KCTpPareHT, pa3baBrTeslb, SKCTPAKT, pauHaT 1
BBesieHbl NOHATHSA: peIKCTPaAKLVs, pe3KCTPareHT, pe3KCTPaKT 1
OOBsICHEHBI TIPUHIIUITBI BEIOOpA OpraHUUeCcKOU 1 BOAHOM (a3 1
[IpvBeeHbI pUMepBI SKCTPAKLIMOHHBIX CUCTEM 1
nToro 5
6. Y10BUsI 3KCTPaKLIUU BeLLeCTB.
Kpurepnit banbl
OObsicHeHO BisiHUe pH BogHOM (ha3bl Ha SKCTPAKIHIO 1
OOBsICHEHO BJIMSTHYE TIPUPO/IbI ¥ KOHIIEHTPAI[UH SKCTpareHTa 1
OOBsICHEHO B/IMsIHYE TIPUPO/IbI PaCTBOPUTEJIS (pa30aBUTE/Is) 1
OOBsICHEHO B/IMsIHYE TeMIIepaTyphbl 1 HOHHOM CUJTBI PACTBOpA 1
OOBsICHEHO BJIMsIHYE MaCKHPYIOIUX areHTOB Ha W30upaTebHOCTh 1
5KCTPaKL[1H
nToro 5
7. Crioco0Obl OCYIIIeCTB/IEHUS SKCTPAKI[HH.
Kputepuii basnnbl
OmnucaHa nepuoguyeckast (OHOKpaTHasi) SKCTpaKLUs, eé JOCTOMHCTBA U | 1
HeJIOCTaTK!
OrnrcaHa MUKPOXKHUKOCTHAs 9KCTPaKIUsl (MUKPOSKCTPaKLIUS) 1
OnucaHa HerpepbIiBHAas SKCTPAKLUA U eé TIpUMeHeHne 1
OmnwmcaHa KCTpaKI[MOHHAsE XxpoMaTorpadust Kak KOMOMHUPOBaHHBIH 1
MeTO[|
OxapakTepr30BaHbl TOMOTe€HHAas SKCTPaKLus, MULIe/UIIpHast SKCTpakums | 1

N SKCTPAKIMA PACTI/IdBaMU
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[UTOrO |5
8. OkctpareHThl. TpeboBaHUs K PACTBOPUTEJISIM.
Kpurepnit basnibl
[laHo oripefiesieHre SKCTpareHTa, IMpUBeieHbl TIPUMephl 1

[TepeuncieHbl OCHOBHbIE TpeOOBaHUS K SKCTpareHTaM (Ce/ieKTUBHOCTh, | 1
€MKOCTb, XUMUUEeCKasi YCTOMYUBOCTD)

[TepeuncieHbl TpeOOBaHMS K OpraHUUECKUM PaCTBOPUTE/ISIM 1

(HecMeIIMBaeMOCTb C BOJIOM, HETOKCUUHOCTb, JOCTYITHOCTB)

OOBbsicHeHa ponb pa3baBuTesei B SKCTPAKIJMOHHBIX CHICTEMax 1

[TpuBegeHa KnaccuUKaLys KCTPareHToB 0 TUMY B3aUMOJENCTBUS 1

NTOI'O 5
9. IKCTpakKLKsi 10 MeXaHU3My (PU3MUeCcKOoro pacripe/ieneHusl.

Kputepui basnnbl

OO6mBsicHeH MexaHH3M (PU3NUeCKOro pacrpeziesieHus (OTCYyTCTBHe 1

XMMMWYECKOT0 B3aUMO/IeICTBHS)

3anucaHo BbIpa)keHHe J/1s KOHCTaHThI pacripeenenus (P) 1

OrnvcaHbl (paKTOPKI, BAUSIOLIME Ha (H3UUecKoe pacrpe/iesieHre 1

[TpuBeeHbI PUMepPhI BellleCTB, SKCTPAarupyrouuxcs mo gusnueckomy | 1
MexaHusmy (I,, OsO,, HgCl,)

OObsicHeHa CB$I3b C MOSIPHOCTBIO MOJIEKY/T U TTPaBU/IOM "'TIoZioOHOe 1
pacTBopsieTcs B ogo6HoM"
WUTOT'O 5

10. dakTOopBkl, BJIUAIOLIME HAa IKCTPAKLUIO.
Kpurepui basnnbl
O6mwsacHeHo Biusinve pH BogHO da3bl (KMC/TIOTHOCTH CpPe/ibl) 1
OOBbsICHEHO BJ/IMsIHUE KOHILIEHTpAI[MX SKCTpareHTa 1
OOBsICHEHO BJIMsIHKE TIPUPO/IbI OPraHUUYeCKOT'0 PACTBOPUTEJIS 1
(ZnseKTprYecKass NPOHULIAEMOCTh, TTOJISIPHOCT)
OOBsicCHeHO B/MsIHYE TeMIlepaTyphl 1 BpeMeHU KOHTaKTa (a3 1
OOBsICHEHO BJIHSIHYE TIPUCYTCTBHS ITOCTOPOHHUX 3J/IEKTPOTUTOB 1
(BbICATMBaHMe)
UTOT'O 5

11. DKCTpakiys B BH/le MOHHBIX aCCOL[MATOB.
Kpurepuu basnibl
[laHo onpeesieHre UOHHBIX acCOL[MaTOB 1

OmnwmcaHbl YC/I0BHUSI 00pa30BaHust HOHHBIX aCCOLMATOB (KPYITHbIe HOHBI, | 1
riIpooOHOCTD)

dI'BOY BO «Yenl'Y»



MUWHOBPHAYKHU POCCUN

deiepabHOe roCyjapCTBEHHOe Oro/KeTHOe 06pa3oBaTe/IbHOe
@)} yupeX/ieHre Bbiciero obpa3oBaHus

«YenstOMHCKMH rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO

«Uenl'Y») daKkyabTeT XMMAYeCKUil

Kadenpa anamuruueckoit u GpuU3NUeCcKoi XUMUN

@DOH/| OLIEHOYHBIX CPeJCTB /I IPOMEXXYTOYHOM aTTecTal{ly 10 JUCLUITIHHE «JIabopaTOpHBIi MPAKTUKYM 10 HOHOMETPHH U
OpraHMuyecKUM peareHTam» 10 HalpaB/ieHHIo NoAroToBkU (crieruanbHocT) 04.05.01 «PyHAaMeHTanbHas U IPUK/IafHast
XUMHUs» HarpaBjaeHHOCTH (po¢uiito) «PyHaaMeHTanbHas U npukaagHas xumusi» @T'B0Y BO «Uenl'Y»

Bepcus fjokymenTa - 1 ctp. 38 u3 46 TlepBoIii 3K3eMILISIp KOTIISA Ne
[IprBeeHbI MPUMepPbI KATUOHOB (OCHOBHBIE KPAaCUTE/HU, YeTBePTHUUHbIE | 1
aMMOHHEBbIE OCHOBAaHUS) U aHUOHOB (rajioreHU/THbIe KOMIIEKChI
MeTa/lJIOB)

OmnucaHsbl (akTOPbI, BAUSIOL[ME Ha SKCTPAKLIMI0 MOHHBIX acCOLIMAaTOB 1

[TprBesieHBI MPHUMeEPHI TIPaKTUUECKOr0 MpUMeHeHus (orpezeneHue Zn, 1

Cd, Au B BU/Ie acCOLIMATOR)

WUTOT'O 5
12. DKCTpakKIusl 3JIeMEHTOB. Y CJIOBUSI SKCTPAKI[MA MOHOB METaJ/l/IOB.

Kpurepunit banbl

O6mbsicHeHa HeOOXOIUMOCTh TIepeBO/ja HOHOB METa/IIOB B 1

5KCTpParupyemyr Gopmy

OrnucaHbl TUTBI KCTParupyeMbIX COeIMHEHU MeTasl/ioB (XenaThl, 1

MOHHBIE acCOL[MaThl, KOOPAUHALIMOHHO-COJ/IbBATHPOBAHHbIE KOMIL/IEKCHI)

OObsicHeHO B/IMssHUE pH Ha 9KCTpaKIIUIO Xe/1aToB (TUIoTe3a aHamoru) | 1

OO6BsicCHeHO B/MsIHYE KOHLIEHTPALUM JIUTaH/ja U SKCTpareHTa 1

[IprBeseHbI MpUMeEpHI SKCTPaKL[MKA KOHKpeTHbIX MeTasuioB (Fe, Cu, U, 1

Th) ¢ yka3anuem ycaoBui

NTOIo 5
13. Knaccudukaiiys 3KCTpaKIIMOHHBIX CUCTEM.

Kpurepunit banbl

[TpuBeseHa KacCU(pUKALUS 110 TUITY SKCTpareHTa (KUC/IOTHBIE, 1

OCHOBHbIE, HEUTpa/IbHbIE)

[TpuBegeHa KaaccuUKalus 10 MeXaHU3My SKCTpakLuM (pusnueckoe 1

pacrmpe/iesieHre, XeJaToo0pa3oBaHKe, HOHHbIN 00MeH)

[TpuBegeHa KaaccubUKalys 10 TUITY IKCTParupyemMoro coeJuHeHus 1

(HelTpa/ibHbIe KOMIJIEKChI, HOHHbIE aCCOLIUAThI)

[TpuBeseHa KacCU(UKAIHMS TI0 CTTIOCO0Y OCYITIeCTB/IEHHUS 1

(mepuoiueckasi, HerpepbIBHAas, MPOTUBOTOYHAs)

[TpuBefeHbI MPUMEpPbI CUCTEM [J1s1 KaXKA0W K/1aCCU(PUKALIOHHOM 1

TpyNIbl

NTOI'O 5
14. BbiO0p 9KCTpPareHToB.

Ne | Kpurepuit basnnbl

1 | IlepeunciieHbl KpUTEpUX BbIOOPA: CeJIEKTUBHOCTb, EMKOCTh, 1

XUMHUEeCKasi yCTOMYMBOCTh
2 | ObbsicHeHa Ba)KHOCTb PAaCTBOPMMOCTH B OpraHHUecKoi dase u 1

OTCYTCTBHA PaCTBOPHUMOCTHU B BOJ€
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3 | O6bsicHeHa poJb LieHbl, JOCTYMTHOCTH U TOKCUYHOCTH 3KCTpareHTa | 1
4 | IlpuBeseHbl TPUMePHI BbIOOPA SKCTpareHTa Jijisi KOHKPETHBIX 1
3/IeMEHTOB
5 | O6bsicHeHO BiMsiHUE pa3baBUTesIsl Ha CBOMCTBA SKCTpareHTa 1
UTOT'O 5
15. OKCTpakKLys OpraHu4eCKUMU PacTBOPUTEJISIMU.
Kputepnit basnibl
Mana o6111ast XapakTepuCTUKa OpPraHYeCcKUX pacTBOPUTe/el Kak 1
9KCTPAareHTOB
[TepeuncieHbl OCHOBHBIE K/1aCChl OPraHAUYeCKUX PaCTBOPUTEJIeN 1
(ciupThI, KETOHBI, 3(DUPHI, YTJIEBOIOPO/IbI)
OnucaHbl MeXaHU3Mbl SKCTPAKL{MY pa3/IMYHbIMU Kjlaccamu 1
pacTBOpHUTe/er
OO6BsicCHEHO B/IUSTHUE JU3JIEKTPUUeCKON MPOHUL[aeMOCTH U TIOSIpHOCTH | 1
pacTBOpUTeJIsI
[TprBeieHbI MPUMeEPHI UCITO/b30BaHUsI OPraHUYeCKUX pacTBOpUTe/ e 1
JJ151 SKCTPaKL[MY MeTaJlJIOB
NTOoro 5
16. DKCTpakKiys HeMTpa/JbHBIMU IKCTPareHTaMM.
Kpurepui basnibl
[aHo ompe/iesieHVe HEMTPa/IbHBIX SKCTPAreHTOB, MPUBeieHbl MpUMepbl | 1
(TB®, TODPO, KeToHbI)
OrnucaH MexaHU3M 3KCTpakuu (KOOpAUHALMS uepe3 aToM Kuciaopoga, | 1
COJIbBATaLMsA)
[TprBeseHbI MPUMeEpbI SKCTPAKLMA METalJIOB B BU/e HEUTPaIbHbIX 1
kommiekcoB (UO,(NO,), - 2Th®)
OOBbsiCHEHO BJ/IMsSIHUE KUCIOTHOCTH CPe/ibl Ha 3KCTPAKIUIO 1
HEWTPa/IbHBIMU 5KCTpareHTaMu
OmucaHo TIpUMeHeHNe B TeXHOJI0TUM (TiepepaboTKa siiepHoro Torvimea) | 1
NTOro 5
17. Cop01oHHbIe MeTO/Ibl KOHIIeHTpUpoBaHusi. OOI1asi XapaKTepUCTHKA.
Kpurepuii basnnbl
IaHo omnpezesieHre copbLyy U COPOLIMOHHBIX METO/IOB 1
KOHLIeHTPUPOBAHUS
[TepeuricyieHbl OCHOBHBIE TUIBI COPOEHTOB (HeopraHuyeckue, 1
opraHuueckve, IOHOOOMeHHbIe)
OmnucaHbl perMyIilecTBa COPOLIMOHHBIX METOZIOB (BbICOKAsl CTeTeHb 1
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KOHL|EHTPHUPOBAHWS, CeJIEKTUBHOCTB)
OO6mbsicHeHbI 06/1aCTH TpUMeHeHUs! (OUKMCTKA BOJ, aHa/IU3 PHUPOJHBIX 1
00BEKTOB)
[TprBeieHbI MPUMepPHI UCTIOMb30BaHKUs COPOLUY [7IsI KOHLIeHTpUpoBaHus | 1
MUKpOIpUMecei
NTOIr'O 5
18. Cioco0ObI OCYI[eCTB/IEHHST COPOIUH.
Kpurtepunit Bannbl
OmuicaH craTuueckuii crioco6 (copOLys TIpy TiepeMelIMBaHNM ) 1
OmnwmcaH JuHaAMHUeCKUN Ccriocob (KooHOouHast copOiiys) 1
OrmucaHbl TIPeUMYIIeCTBa U HeJJOCTAaTKU KaXK/0ro criocoba 1
Omnwmcana cop61iusi B GUILTPAIJMOHHOM PEXUMeE 1
[TpuBeZieHbI MPUMepPHI Peanu3aliii Crioco00B /it KOHKPeTHBIX 3a/au | 1
UTOT'O 5
19. Bribop yc/i0BH COPOIIMOHHOTO KOHL[EHTPUPOBAHMUSIL.
Kpurepui basnnbl
O6mbsicHeHo Biusinve pH Ha 3 ekTUBHOCTL copOLUM 1
OO6mBsicHeHO BJMsIHYE TIPUPO/IbI copOeHTa (QYHKI[MOHA/TLHBIE TPYTITIH, 1
TTIOPUCTOCTD)
OO6BsiCHEHO B/IMsIHHE CKOPOCTHU TMOTOKa (TIpU JUHAMUUeCKOM copOLium) 1
OO6BbsiCHEHO B/MsIHUE TeMIlepaTyphl 1 BpeMeHU KOHTaKTa 1
OO6mbsicHeHbI cri0co6bl Aecopbiyy (3/1F0MPOBaHUST) KOHLEHTPHUPYeMBbIX 1
3JIeMEHTOB
WUTOT'O 5
20. Copb1iyst opraHueCcKNX COeIMHEeHUH.
Kpurepui basnibl
Onucanbl 0c06eHHOCTU COPOLIMM OpraHuYecKuX CoeJMHeHMi 10 1
CPaBHEHMIO C HEOPraHWYeCKUMH MOHAMU
O6mbsicHeHa posib TUAPOGOOHBIX B3aUMO/IENCTBHIM 1
OrmmicaHa copOIyst Ha YIJIsAX, TIOJIMMEePHBIX COpOeHTax 1
OrmumicaHa cop61iust Ha oOpattieHHO-(ha30BbIX COpOeHTax 1
[IpuBegeHbI MpUMepbl KOHLIEHTPUPOBAHUSI OPraHUYeCcKrUX 1
3arpsisHUTe/1er U3 BO/Ibl
NTOIr'o 5
21. IucTUISILMOHHbIE METO/IbI.
Kpurepnit banbl
MNaHa o0b11jasi XapaKTepUCTHKA JUCTUIISILUOHHBIX METO/IOB 1
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OmnucaHa npocTasi eperoHKa ¥ OTrOHKa (BbITlapvBaHUe) 1
OnucaHa pekTudUKalMs Kak MeTOZ, pas/iesieHus 0/IM3KOKUTISIIIAX 1
KOMITOHEHTOB
OmnucaHa neperoHka € BOZSHBIM [1apOM 1
Ormrcana cybmumariys (BO3roHKa) 1
WUTOT'O 5

22. OTroHKa nocjie XMuMAYeCKUX MpeBpalleHrH, ra30Basi 3KCTPAKLIUS.
Kpurepnit basnibl
OOBsICHEH TIPUHLIMTT OTTOHKH TT0C/Ie XMMHUeCKUX TIpeBpallieHnui 1
(mepeBo/ 3/1eMeHTA B JIeTyuee COeJIMHEeHNeE)
IIpuBefeHsl pumepsl: onpejeneHue As B Buzie AsH,, onpegenenue Hg, | 1
0Os0O,
[laHo oripefiesieHre Ta30BOM SKCTPaKLUA 1
Onucanbl criocoObI yaB/IMBaHUS JETYYUX KOMIIOHEHTOB 1
[IpyBeeHbI MPUMeEPHI TIPAKTUYECKOT0 NMPUMeHeHUs (aHa/Ii3 MeTaslIoB 1
BBICOKOW UHCTOTHI)
NTOIro 5

23. KpuoreHHoe (HU3KOTEMITEPAaTyYPHOE) KOHLIEHTPUPOBAaHKeE.
Kpurepnit basnibl
[aHo orpesiesieHre KpUOTeHHOI'O KOHL[EHTPUPOBAaHUSA 1
OO6®bsicHeH TPUHLUT MeTo/a (KOHZeHCalys TIPY HU3KWX TeMriepaTypax) | 1
OmnrcaHbl 06/1acTv puMeHeHHs (KOHLIEHTPUPOBaHUe JIETYUnX 1
OpraHUYeCKUX COeJIMHeHUM, aHa/Iu3 ra30B)
OrnucaHbl TUTBI JTOBYIIEK U XJ/1a/Iar€HTOB 1
[1prBesieHBI MPUMeEPHI UCIIOb30BaHUsI B COUETaHUU C XpomaTorpadguen | 1
NTOIro 5

24. Iudbdy3roHHbIe METO/BI.
Kpurepui basnnbl
HaHo onpenenenvie ¢ y3MOHHBIX METOJOB Pa3/eeHust 1
OmucaH auanu3: CyI[HOCTh MeTOo/Ia, TUITbI MeMOpaH 1
OnucaH 371eKTpoAUasIM3: TIPUHLIUI, TIPUMeHeHue /1Jis 00ecCcoMMBaHus 1
OnucaH au¢y3rOHHBIN NIepeHOC Yepe3 MOPUCThIE NePeropoaKu 1
[TpuBefeHbI MPUMepPhI UCI0Ib30BaHUs JU(D(PY3MOHHBIX METO/IOB B 1
aHasu3e
NTOIro 5

25. bapomMeMOpaHHbIe METO/TbI.

| Kpurepuii | Basubl |
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MaHo ompesiesieHrie 6apoMeMOpaHHBIX METO/IOB

Omrcan 0OpaTHBIM 0CMOC: TIPUHILINI, JIaBjieHHe, IpUMeHeHHe

OnucaHa y/ibTpaduabTpaLysi: pa3Mephl 1op, pas/essieMble YaCTULbI

OmnucaHa MUKPOGUIbTPALIUS: OTJMYME OT YJIbTPaPUIbTPALIUU

=== =

[TpuBeseHbI NpUMepPhbI UCTOJIb30BaHus (BOJOMOATOTOBKA,
KOHLIEHTPUPOBaHKEe PaCTBOPOB)

UTOr'O 5

Yacts IV

3aganre 1. ®anbcudukanys pe3y/JbTaTOB XUMHUUECKOrO0 aHa/M3a Kak (opMa
KOPPYIILMOHHOTO MOBe/ieHUs B MpogheCcCHOHaIbHOU [esiTeTbHOCTH.

B naboparopuio TmoCTyrun obpasel] TUTbEBOM BOABI /s OIpefeseHus
coflep)KaHWsi HUTPaT-UOHOB METOJOM MOHOMETPUM. 3akKa3uuK (4YacTHasi
KoMIaHusl) B HeoduidanbHON Oecefie TipejjiaraeT BaM «CKOPPEKTUPOBATh»
pe3y/bTaThl aHaMuU3a, YTOObl OHU COOTBETCTBOBAIM CAHWTApHBIM HOPMaM, XOTS
BbI BU3ya/IbHO Ha0/It0jaeTe TIpeBbIllIeHNe TTI0Ka3aHU 3/1eKTPOZaA.

Bonpoc: oujeHUTe CUTyaLyi0 C TO3WLUN aHTUKOPPYMLIMOHHOTO TIOBe/IeHHSI.
Kakue npodeccroHanbHble W 3THYECKHE TPUHLIUIBI HApYILIAlOTCS B JIaHHOM
cnydae? OMUIIUTE aATOPUTM BalllMX AeMCTBUIM Kak JjlabopaHTa (3aBe/lyrolilero
naboparopueii). Kakyio OTBeTCTBEHHOCTh (aJMUHUCTPATUBHYIO, YTOJIOBHYIO)
MOXKeT TTOB/1eUb (ha/ibCU(HKAaIMs pe3y/IbTaTOB aHa/In3a?

Kpurepui basnnbl

[IpaBWIbHO WAEHTU(PULIMPOBAHO TMpeJJIOKeHWe KakK KOpPPYMLIMOHHOe | 1
(moakyn c 1enbio hanbcuduKalym)

YKazaHbl  HapylllaeMble TMPUHLMIIBI:  TpodecCMOHa/NbHasi  3THKa | 1
(0OBbEKTUBHOCTD, AOCTOBEPHOCTD), CYKeOHbIN A0/T, BO3MOXKHBIN Bpe[
3I0POBBIO HaCeIeHUs

[Tpeaio)keH airOpUTM AENCTBUN: OTKa3, Pukcaus (akTa 1

TIpe/I/I0>KeHUsi, THPOpMUPOBaHe DYKOBO/ICTBa,  CJe/joBaHUe
niporielypam

AHTUKOPPYTILIMOHHOMN TIOJIUTUKA

YKa3aHbI BU/[IbI OTBETCTBEHHOCTU: QUCLUIIIMHApHag, | 1

aIMUHUCTpaTBHas (wwrpad, AUCKBanvduKalus), yrosoBHas (cT. 292
YK P® «CnyxebHbli mogyor», cr. 285 YK P® «3noynorpebienue
JOJDKHOCTHBIMU TIOJTHOMOUHSIMI )

[IpyBegeHa CBSI3b C KOHKPETHOW MeTOAWKOM (MOHOMeTpusi): Tojjeska | 1
rpafilyipoBoUHOro rpadvka, 3aMeHa TIpOObI, MaHUMNY/ISAIUA C

dI'BOY BO «Yenl'Y»




MUWHOBPHAYKHU POCCUN

deiepabHOe roCyjapCTBEHHOe Oro/KeTHOe 06pa3oBaTe/IbHOe
@)} yupeX/ieHre Bbiciero obpa3oBaHus

«YenstOMHCKMH rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO

«Uenl'Y») daKkyabTeT XMMAYeCKUil

Kadenpa anamuruueckoit u GpuU3NUeCcKoi XUMUN

@DOH/| OLIEHOYHBIX CPeJCTB /I IPOMEXXYTOYHOM aTTecTal{ly 10 JUCLUITIHHE «JIabopaTOpHBIi MPAKTUKYM 10 HOHOMETPHH U
OpraHMuyecKUM peareHTam» 10 HalpaB/ieHHIo NoAroToBkU (crieruanbHocT) 04.05.01 «PyHAaMeHTanbHas U IPUK/IafHast
XUMHUs» HarpaBjaeHHOCTH (po¢uiito) «PyHaaMeHTanbHas U npukaagHas xumusi» @T'B0Y BO «Uenl'Y»

Bepcus fjokymenTa - 1 cTp. 43 u3 46 TlepBoIii 3K3eMILISIp KOTIISA Ne

3JIEKTPO/IOM

dI'BOY BO «Yenl'Y»




MUWHOBPHAYKHU POCCUN

deiepabHOe roCyjapCTBEHHOe Oro/KeTHOe 06pa3oBaTe/IbHOe
@)} yupeX/ieHre Bbiciero obpa3oBaHus

«YenstOMHCKMH rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO

«Uenl'Y») daKkyabTeT XMMAYeCKUil

Kadenpa anamuruueckoit u GpuU3NUeCcKoi XUMUN

@DOH/| OLIEHOYHBIX CPeJCTB /I IPOMEXXYTOYHOM aTTecTal{ly 10 JUCLUITIHHE «JIabopaTOpHBIi MPAKTUKYM 10 HOHOMETPHH U
OpraHMuyecKUM peareHTam» 10 HalpaB/ieHHIo NoAroToBkU (crieruanbHocT) 04.05.01 «PyHAaMeHTanbHas U IPUK/IafHast
XUMHUs» HarpaBjaeHHOCTH (po¢uiito) «PyHaaMeHTanbHas U npukaagHas xumusi» @T'B0Y BO «Uenl'Y»

Bepcus fjokymenTa - 1 cTp. 44 u3 46 TlepBoIii 3K3eMILISIp KOTIISA Ne

| UTOr'O |5 |
3aganue 2. [IpoTuBOZENCTBHE WMCIIOAb30BAaHUID XUMHWUECKUX 3HAaHUHW B
TePPOPUCTUUECKUX LIeISX.

[Ipu BbITIOJHEHUM J/1aOOPAaTOPHOTO TIPAKTHMKyMa [0 OpraHUYecKWM peareHTam
CTY[IeHT TIPOSIB/JSIET TOBBILIEHHbI MWHTEpeC K CHUHTe3y W CBOMCTBaM
BBICOKOTOKCUYHBIX COe/luHeHUl (Hanpumep, doc(opopraHMuecKux BeIecTB),
MeTOJVKAaM KOHLIEHTPMPOBaHUS OTPaB/SAIOIIMX BeIllecTB, a Takxke 3ajaeT
BOTIPOChI O BO3MOYKHOCTH HCTIO/Ib30BaHUSI MOHOMETPUU AJisi aHain3a 00eBBIX
OTPaBJISIIOLMX BeLeCTB B MOJIEBBIX YCJIOBUSX. [Ipy 3TOM ero akajgeMuueckas
yCIIeBaeMOCTh HHU3Kasi, a UWHTepeC BBIXOAUT [ajeKo 3a paMKU YyueOHOM
MPOrpaMMBlI.

Borpoc: Kakue TpyM3HaKd MOTYT CBUETEJbCTBOBATH O HeO/aroHa[eXXHbIX
HamepeHUsix? KakoBa posib mperofiaBaTesiss U PYKOBOAMTENS MpPakTUKyma B
npoduiakTUKe SKCTpeMHU3Ma U Teppopu3Ma B o0Opa3oBaTenbHON cpefie?
OnummTe MOPSIZIOK JeWCTBUM MPU MOJ03PEHMU Ha BO3MOXKHOE MCITI0JIb30BaHUe
nabopaTopHO# 6a3bl B MPOTUBOMNPABHBIX I[eJISIX.

Kpurepuu basnibl
[lepeuricrieHbl ~ HACTOpPa)KMBAKIMe  MPU3HAKK:  HECOOTBETCTBHE | 1
WHTepecoB  yueOHOM mporpaMme, BOMPOCHI O  TPAaKTUYECKOM
TIDUMEHEHWH TOKCHUYHBIX BeIeCTB, TMOMNBbITKA TOJYYUTh JOCTYIT K
3aKPBITbIM METO/IUKaM

OO6mbsicHeHa poJib TIpero/jaBaTelisi: BOCIUTaTebHast paboTa, pa3bsicHeHue | 1
OTBETCTBEHHOCTH, HaOJIt0/[eHNe 3a TIoBejeHreM 00yUaroIuXcst
OrnucaH NopsAIOK AeNCcTBYM: MH(POPMUPOBaHUe KypaTopa, 3aBeaytomiero | 1
Kadeapoii, 1ekaHa; B3aMMO/IeHiCTBHe CO CTy»KO0i 6e301acHOCTH By3a
YKa3zaHa CBSI3b C NPO()eCCUOHAILHOM [1eATe/IbHOCThI0 XUMUKA: 3HaHue | 1
METOAMK aHalu3a He [O/DKHO WCII0/Ib30BaThCsl BO Bpej OOILECTBY;
[IBOMHOE Ha3HaueHre XMMUUeCKUX TeXHOIOTHUN

[IpuBefeHbl HOpMaTUBHBIE OCHOBBI: DesiepanbHbli 3aKOH Ne 35-P3 «O | 1
TIPOTUBO/IeHICTBUY TEPPOPU3MY», JIOKAJIbHBIE aKThI By3a 0 6€3011acHOCTH
NTOIro 5
3aganue 3. HeszakoHHOe WCIIO/b30BaHKe J1laDOpaTOPHOTO O00OpYyAOBaHUS U
pPeakTUBOB Kak (hopMa KOppYMLIMUA ¥ 9KOHOMHUYECKOro yirepoa.

B xumuueckodl JlabopaTopuM yHUBepCHMTeTa WMeEeTCsl AO0pOrocTosiiee
obopyJoBaHre (MOHOMEpBbI, 37MeKTPOJbl, CIeKTPOhOTOMeTPhl) U JedUIUTHbIE
OpraHuyYecKue peareHTbl (JUTH30H, apceHa3o III, gumeTuArIMOKCUM).
3aBeAyroluii labopaTopyrel pa3pelaeT COTPYJHUKY KOMMePUeCKOW CTPYKTYPbI
(6e3 odopmiieHusi 10roBopa) MPOBOJAUTHL aHaIU3bl Ha 000pyZOBaHMK By3a 3a

dI'BOY BO «Yenl'Y»



MUWHOBPHAYKHU POCCUN

deiepabHOe roCyjapCTBEHHOe Oro/KeTHOe 06pa3oBaTe/IbHOe
@)} yupeX/ieHre Bbiciero obpa3oBaHus

«YenstOMHCKMH rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO

«Uenl'Y») daKkyabTeT XMMAYeCKUil

Kadenpa anamuruueckoit u GpuU3NUeCcKoi XUMUN

@DOH/| OLIEHOYHBIX CPeJCTB /I IPOMEXXYTOYHOM aTTecTal{ly 10 JUCLUITIHHE «JIabopaTOpHBIi MPAKTUKYM 10 HOHOMETPHH U
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Bepcus fjokymenTa - 1 cTp. 45 u3 46 TlepBoIii 3K3eMILISIp KOTIISA Ne

«JIMYHOE BO3HArpakKJeHue», UCMO/b3ysl MPU 3TOM peaKTHBbI, 3aKyIlJIeHHbIe 3a
Gro/KeTHBIE Cpe/iCTBA. Pe3ybTaThl aHA/IM30B UCIIONb3YIOTCS /IJ1s1 CepTU(UKAIIU
TIPOYKLIUH.

Borpoc: Kakue HOpMbI aHTUKOPPYIILIMOHHOTO 3aKOHO/ATe/IbCTBA HAPYILIAOTCS B
naHHoW cutyauun? Keamubuiypyiite AelcTBUs 3aBefyroiero naboparopueii u
COTPYJHHMKA  KOMMEpPYEeCKOW  CTPYKTypbl.  llpemjiokute  mepbl IO
Tipe/IoTBpallieHuo TT0I00HBIX HapyllleHUH B 1abopaTOPHOM MpPaKTUKyMe.

Kpurepunit banbl
[TpaBUABHO KBaMU(UIMPOBaHbl HApYIlIeHUs: HellesieBoe UCTo/ib30BaHue | 1
Or0/[KeTHBIX CpeJCTB, 3/10ymoTpebieHune JIOJPKHOCTHBIMU

nonHoMmouusmu (ct. 285 YK P®), kommepueckui nogkyn (ct. 204 YK
PD)

YKazaH SKOHOMUYeCKWi yiep06: wu3HOC oOopyjoBaHus, pacxof, | 1
peakTHBOB 0e3 KOMITeHCallUH, yIyllleHHast BbIro/ia By3a
Onucanbl Mepbl MPOPWIAKTUKU: CTPOTMM  yueT peakTUBOB U | 1
o0opyJoBaHus, >KypHasibl BbIJJaud, MaTepuajbHasi OTBETCTBEHHOCTD,
BUIe0HKCaLUs

[IpeasiokeHbl Mepbl TI0 OpraHu3alldy IUVIAaTHBIX Yycayr: odopmieHue | 1
JIOTOBOPOB,  pacueT  ce6ecTOMMOCTA  aHa/lW3a, TMPO3PauHOCTh
(bMHAHCOBBIX TTOTOKOB

[TpuBefeHa CBsi3b C JUCLIMIIMHOM: KOHTPOJIb PAacX0/ia OpraHu4eckux | 1
peareHTOoB (AUTU30H, apCeHA30) U COCTOSIHUS 37IEKTPO/I0B B MIOHOMETPUU
NTOIr'O 5
3apganue 4. DKCTPpeMMCTCKasi CHMBOJIMKA U TMPOBOKALIMOHHOE T[IOBeJeHHe B
yuebHo1 1abopaTopu.

Bo Bpemsi mipoBefieHUs 1ab0paTOPHOTO MPAKTUKyMa 0 MOHOMETPHUH OJUH U3
CTYIEeHTOB TiosiB/isseTcsi B ¢yTOO/JIKe C  CUMBOJIMKOM,  TIPU3HAHHOMU
5KCTPEMUCTCKOM (COTJIaCHO peIIeHWI0 CyZa), U B TMPUCYTCTBUM [APYTUX
CTY/IeHTOB BbICKa3bIBaeT paJuKa/bHble CY)KJeHUs, TIPOBOLIMPYS KOHQIMKT Ha
Hal[MOHa/MbHOW TIouBe. Ha 3ameuaHusi mperiofiaBaTesissi OH OTBeuaeT OTKa3oM
TIOKUHYTh 3aHATHE U 3asiB/ISIET O CBOel «CBoOoIe yOexxmeHni».

Boripoc: Kak crielyeT peardpoBaTh TperofaBaTe/t0 Ha [AAHHYK CUTYal[Ui0?
Kakue wmepbl TIpelyCMOTPeHbl 3aKOHOJaTelbCTBOM P® 3a JeMOHCTpalyio
9KCTPEMHUCTCKON CUMBO/IMKK? KakoBa posb mperiofiaBatesnss B (hoOpMHUPOBAHUM
HETePNUMOCTHU K SKCTPEMU3MY B CTYy/IeHUeCKOH cpefie?

| Kpurepuii | Basub |

dI'BOY BO «Yenl'Y»



MUWHOBPHAYKHU POCCUN

deiepabHOe roCyjapCTBEHHOe Oro/KeTHOe 06pa3oBaTe/IbHOe
@)} yupeX/ieHre Bbiciero obpa3oBaHus

«YenstOMHCKMH rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO

«Uenl'Y») daKkyabTeT XMMAYeCKUil

Kadenpa anamuruueckoit u GpuU3NUeCcKoi XUMUN

@DOH/| OLIEHOYHBIX CPeJCTB /I IPOMEXXYTOYHOM aTTecTal{ly 10 JUCLUITIHHE «JIabopaTOpHBIi MPAKTUKYM 10 HOHOMETPHH U
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Bepcus fjokymenTa - 1 cTp. 46 u3 46 TlepBoIii 3K3eMILISIp KOTIISA Ne

OnucaH TIpaBU/IbHBIN a/TOPUTM [leHCTBUI: TpeOoBaHWe TIOKWUHYTH | 1
ayJUTOpHIO, TIPY OTKa3e — BBI30B CIyKObl 6e30macHOCTH/TIONULINY,
[OK/1a/IHas 3aM1cKa JeKaHy

Yka3zansbl nipaBoBbie niocaeAcTBUs: CT. 20.3 KoAIl P® (wrpad v apecrt | 1
3a JIeMOHCTPALMI0 SKCTPEMUCTCKON CUMBOJTUKH)

OObsicHeHO  pasnuuve Mexay cBobomoii  yoexxmenuit  (cT. 29 | 1

KoHctutytiuu P®) u 3arpeTroM 3KCTpeMUCTCKOU JieaTelbHOCTU (D3 No
114-®3)

OmnucaHa poduiakTUueckasi poJib mperojaBare/si: KypaTOpCKue yachl, | 1
pa3bsiCHeHHe 3aKOHO/|aTelbCTBa, BOCIIMTAHUE TOJIEPAHTHOCTH

[TokazaHa CBs3p C jabopaTopHOit  paboToit:  HeAOMyCTUMOCTH | 1
HCII0/Tb30BaHUsI XUMUUECKUX 3HAHWH [I/IsI pa3)KUTaHusl PO3HU; TIPUMEpEI
13 UCTOPUU (XMMUUYECKOEe OPYIKHe)

NTOI'O 5

Bompoc 5. KoppyriivioHHbIe PUCKHW TIpU 3aKyTKe PeakTHUBOB M 000pyA0OBaHUs
A71st 1TabopaTOpHOTO MPaKTUKyMa.

YHUBepCcUTeT TIPOBOAUT TeHJep Ha 3aKylnkKy HWOHOMEpPOB W OpraHUYecKUX
peareHTOB [jisi JjlabopaTopHoro TipakTWkyma. CoTpyAHUK JiabopaTopuu,
BXOJSIIMA B KOHKYPCHYHO KOMHCCHIO, TIO/yuaeT TIpejioykeHre OT (UPMbI-
MOCTaBII[MKA: «IIOMOII[b» B COCTaBAeHUM TEXHUUYECKOTO 3a/laHusl «II0[
KOHKDETHOTO  TIPOM3BOAMTE/IS» W TIOCHeAylolllee  BO3HarpakieHue  3a
no66upoBaHre WHTepecoB 3TOM GupMbl. LleHbl MpezyiaraeMoro 060pyZOBaHUS
3aBbIIIIeHb], HO (OPMabHO COOTBETCTBYIOT PhIHOUHBIM.

Bomnpoc: OxapakTepu3yiiTe AaHHOe TPeJIOKeHHEe C TOUKW 3PeHHsT KOPPYIILIUH.
Kakue cTaTh¥ ¥YTONOBHOTO Koflekca P® MoryT ObITh NpUMeHeHbl K yUaCTHUKAM
croBopa? KakoBel mocyiefcTBUs /i 0Opa3oBaTe/IbHOTO TIPOIiecca MpH 3aKyIiKe
HeKaueCTBEHHOTO (M/IM He MOAXO/SIIero 1o 3azauam) 060py/1o0BaHUs?

Kpurepunit basnibl

KpanuduipoBanbl ~ [eWCTBUS ~ KakK  KOPPYMLMOHHBIA  crosop, | 1
no66upoBaHre, OTKAT

Ykazansbl ctatb YK P®: moiieHHnyecTBo (CT. 159), nonyuenue B3sSTKU | 1
(ct. 290), xommepueckuii moakyr (ct. 204), 3moymnorpebieHve
nosiHoMoumsimu (cT. 201)

OnwucaHbl MTOC/TIeACTBUA /IS TIPAKTHKYMa: 3aKylka obopyzmoBaHus, He | 1
COOTBETCTBYIOLI[ETO METOAUKAM (HEeTIOAXO/SAIINe 37eKTPO/Ibl), HU3KOe
KaueCTBO PeaKTHUBOB, CPbIB JTaOOpaTOPHBLIX paboT

[TpennokeHbl Mepbl IPOTUBO/IENCTBUS: KOJIJIeThaabHOe 00Cy»KjeHue 1
T3, aHanu3 DBIHKa, aHTUKOPPYTLIMOHHASI

dI'BOY BO «Yenl'Y»
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deiepabHOe roCyjapCTBEHHOe Oro/KeTHOe 06pa3oBaTe/IbHOe
@)} yupeX/ieHre Bbiciero obpa3oBaHus

«YenstOMHCKMH rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO

«Uenl'Y») daKkyabTeT XMMAYeCKUil

Kadenpa anamuruueckoit u GpuU3NUeCcKoi XUMUN

@DOH/| OLIEHOYHBIX CPeJCTB /I IPOMEXXYTOYHOM aTTecTal{ly 10 JUCLUITIHHE «JIabopaTOpHBIi MPAKTUKYM 10 HOHOMETPHH U
OpraHMuyecKUM peareHTam» 10 HalpaB/ieHHIo NoAroToBkU (crieruanbHocT) 04.05.01 «PyHAaMeHTanbHas U IPUK/IafHast
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9KCTIepTH3a, TIPO3PauHOCTh

dI'BOY BO «Yenl'Y»




MUWHOBPHAYKHU POCCUN
deiepabHOe roCyjapCTBEHHOe Oro/KeTHOe 06pa3oBaTe/IbHOe

DY

yupeX/ieHre Bbiciero obpa3oBaHus
«YenstOMHCKMH rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO

«Uenl'Y») daKkyabTeT XMMAYeCKUil
Kadenpa anamuruueckoit u GpuU3NUeCcKoi XUMUN

@DOH/| OLIEHOYHBIX CPeJCTB /I IPOMEXXYTOYHOM aTTecTal{ly 10 JUCLUITIHHE «JIabopaTOpHBIi MPAKTUKYM 10 HOHOMETPHH U
OpraHMuyecKUM peareHTam» 10 HalpaB/ieHHIo NoAroToBkU (crieruanbHocT) 04.05.01 «PyHAaMeHTanbHas U IPUK/IafHast
XUMHUs» HarpaBjaeHHOCTH (po¢uiito) «PyHaaMeHTanbHas U npukaagHas xumusi» @T'B0Y BO «Uenl'Y»

Bepcus fjokymenTa - 1 cTp. 48 u3 46

KOITHSA Ne

TlepBoIii 3K3eMILISIp

3aKyTIOK

[TpuBesieHa CBsA3b C HMOHOMETpHEH: Ba)KHOCTb BbIOOpPA MpaBHIbHBIX | 1
371eKTPOJOB  (HampuMmep,
onpe/ieJIeHHOM MapKH) U YACTOThI OPraHUUeCKHX peareHTOB

HNOHOCe/IeKTHUBHbIX

(bTOpUAHBINA  3MEKTPO/,

NTOI'O

Kputepumu 3auera

3auteHo (7-15 6an1a)

He 3aureno (0-6 6am1a)

OO6yuaroruiics obHapykun | OOyuaroluiicsi 0OHapY)KWUT 3HAUMTE/TbHbIE
3HaHWe  OCHOBHOTO  y4eOHO- | Tpobenbl B 3HAHUSX OCHOBHOTO yueOHO-
MIPOrpaMMHOTO  MaTepuajsia B | [IPOrPaMMHOTIO Marepuarnia, [0y CTHJT
obbeMe,  HeoOXOAMUMOM /ISl | TIPUHIUITHANIBHBIE OITUOKA B BBITIOJIHEHUU
JaTbHEULLIe yueObI Y | IpeyCMOTPEHHBIX MPOrpaMMOM 3alaHUK U
TipeficTosIek paboTEI 0 | He Croco0eH TMPOAO/DKUTE 00yueHHe WA
CreluasbHOCTHA, CIPAaBW/CS  C | IPUCTYNUTb MO0 OKOHUAHWW YHUBEPCUTETa K
BBITIO/THEHWEM 3aJlaHuM, | Tpo(eCCHOHATBHOM  IeITeIbHOCTH  0e3
TIpelyCMOTPEHHbIX TIPOrPaMMOM | IOTIOJTHUTE/TbHBIX 3aHATUN 3(0)
JVCLIUTIMHBI. COOTBETCTBYIOILIEN JUCLIUTITMHE.

4.3. Pe3ynbTarbl TNPOMEXYTOYHOW  aTrTecTalilid M  YPOBHH

chopMUPOBAHHOCTH KOMIIETEHLIMH

YpOoBHU CHOPMHUPOBAHHOCTH KOMIIETEHLUK ONpeessieTCss CaeAyHUM

obpa3om:

1. Bricokuii ypoBeHb C(POPMUPOBAHHOCTH KOMIMETEHLWI COOTBETCTBYET OL|eHKe

OTJIMYHO (3a4YTeHO):

- CUCTEMATU3NPOBAHHLIE, I"J'IY6OKI/Ie M TI0J/IHbI€ 3HAHMWA II0 BOIIPOCAM IIPO-

'PaMMBI;

- TOYHOe HCIIO0J/Ib30BaHHUe HaquOﬁ TE€PMHUHOJIOTHH, CUCTEMATUUYECKHU I'PaMOT-

HO€ M JIOTUYEeCKU ITPaBUJIbHOE HU3J/I0KEHKME OTBETA HAa BOIIPOCHI;

- Ge3ympeuHoe BjafieHWe WHCTpyMeHTaprieM, yMeHHe ero 3(QeKTUBHO UC-

T10/1b30BaTh B TIOCTAHOBKE HayYHbBIX Y MPaKTUUECKUX 3a/au;
- MojHOe U riyboKoe yCBOeHHe OCHOBHOU JIUTepaTyphbl, PEKOMEeH0OBaHHOM
ITPOrpPaMMOM IUCLIUIUIMHBI, CBOOOHOE Bia/ieHre NMH(popMaliieil U3 NCTOUHMU-

KOB [IOTIOJTHUTE/TbHOU JIUTePaTyphl;
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MUWHOBPHAYKHU POCCUN

deiepabHOe roCyjapCTBEHHOe Oro/KeTHOe 06pa3oBaTe/IbHOe
@)} yupeX/ieHre Bbiciero obpa3oBaHus

«YenstOMHCKMH rocyAapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO

«Uenl'Y») daKkyabTeT XMMAYeCKUil

Kadenpa anamuruueckoit u GpuU3NUeCcKoi XUMUN

@DOH/| OLIEHOYHBIX CPeJCTB /I IPOMEXXYTOYHOM aTTecTal{ly 10 JUCLUITIHHE «JIabopaTOpHBIi MPAKTUKYM 10 HOHOMETPHH U
OpraHMuyecKUM peareHTam» 10 HalpaB/ieHHIo NoAroToBkU (crieruanbHocT) 04.05.01 «PyHAaMeHTanbHas U IPUK/IafHast
XUMHUs» HarpaBjaeHHOCTH (po¢uiito) «PyHaaMeHTanbHas U npukaagHas xumusi» @T'B0Y BO «Uenl'Y»

Bepcus fjokymenTa - 1 cTp. 49 u3 46 TlepBoIii 3K3eMILISIp KOTIISA Ne

- yMeHHe OpUeHTHPOBATbCS B TEOPHUSX, KOHLIETIMSAX U HallpaB/IeHUSIX AUCIU-
TIJTMHBI ¥ []JaBaTh UM KPUTHUECKYIO OLIeHKY, UCI0J/Ib3ysl HayUHble JOCT)KEeHUS
JOPYTUX TACLIUTLIUH.

2. CpenHul ypOBeHb COOTBETCTBYET OL[€HKE XOPOIIIO (3aUTeHO):
- I0CTaTOYHO MOJIHbIE CUCTeMAaTU3UPOBAaHHbIE 3HAHUS;
- YMeHUe OPHUEeHTUPOBAThCS B OCHOBHBIX TEOPUSIX, KOHLEMLIUSIX U HarpaBJie-
HUSIX U J]JaBaTh UM KPUTUUECKYIO OL[eHKY;
- MCI0JIb30BaHWe HayuHOW TepPMUHOJIOTUM, JIMHIBUCTUYECKU U JIOTUUeCKU
NpaBWIbHOE  U3/I0)KeHWe OTBeTOB Ha  BOIpPOCHl, yMeHHe JefaTh
000CHOBaHHbBIE BBIBOJIBI;
- BlaJieHWe WHCTpyMeHTapreM, yMeHHe ero MCI0Jb30BaTh B MOCTAaHOBKe U
pellieH’Y Hay4YHbIX U NpodecCroHaIbHbBIX 3a/]ay;
- YCBOEHHE OCHOBHOU JINTEPaTyphl, PEKOMEH/JOBAHHOKW MPOrpaMMOM [UCLIU-
TI/TUHBI.

3. ba30BbIi1 ypoBeHb COOTBETCTBYET OLIEHKE Y/I0B/IETBOPUTE/ILHO (3aUTEHO):
- IOCTAaTOYHBLIM MUHUMAa/bHBIA 00beM 3HAHHM;
- YCBOEHHEe OCHOBHOU JIUTEPATyphl, peKOMEeH/JOBAaHHOW MPOrpaMMOM JUCLIU-
T/TUHBI;
- YMeHHe OpHeHTUPOBAThCSl B OCHOBHBIX TEOPHSIX, KOHLEILIUSIX U HarlpaB/ie-
HUSIX U J]JaBaTh UM OL|€HKY;
- WCIIOJIb30BaHHe HayUHOW TepPMHHOJIOTHH, CTWIMCTUYECKOe U JIOTHUYecKoe
M3/I0’KeHHe OTBeTa Ha BOTIPOCHI, yMeHHe fie/laTh BBIBO/IbI 0e3 CyIlleCTBeHHBIX
OLLNOOK;
- B/aJleHue UHCTPYMEeHTapueM, YMeHUe ero WCIO/b30BaTh B PElleHUuH TUIIO-
BbIX 3a/1au.

4. Hwuskuii ypoBeHb COOTBETCTBYET OLleHKe Hey/|0B/IeTBOPUTE/ILHO (He3auTeHo).
- ()parMeHTapHbIE 3HAHUS;
- OTKa3 OT OTBETa;
- 3HaHUe OT/le/IbHbIX peKOMeHI0BaHHbIX UCTOUYHUKOB;
- HeyMeHUe UCTI0/1b30BaTh HAyUHYH0 TePMUHOJIOTUIO;
- HasnuKe rpyObIX OMMOOK.

[Tpu OTCyTCTBMM 3aueTa CTYJeHT MOBTOPHO MO/yyaeT KOHTPOJIbHOE 3a/laHue.
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