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YTBEPXKJIAIO:

——JleKaH XMMHYECKOTO (aKyIbTeTa

I qoneRBERTR A.B. benerit
5\ //’::‘1'6» atpejs 2020 .
[IporpaMma  cocTaBleHa  Ha  OCHOBC denepalbHOTO  TOCYAAPCTBEHHOTO

06pa30BaTENBHOTO CTAHAAPTa BBHICIIEr0 00pa3OBaHHA (®rOC BO) cnenmamsHocTH 04.05.01
®yH1aMeHTATBHAS M PUKJIA/HAS XHMES, YTBEPXKACHHOTO NpykasoM MUHHCTEPCTBA obpa3oBaHHus
u Hayku Poccmiickoit @enepaumn oT 13 mions 2017 1. Ne 652; y4eOHOro IJaHa M OCHOBHOM
o6pazoBarenbHOl mporpaMmel  cnenuanbHocTH 04.05.01 @yHnaMeHTaIbHAs U IPAKIafHAT XUMHA,
paspabotansbix B [OY BIIO «JloHenkuit HAlOHANBHbIH YHHBEPCHTET.

Pa3paboTunk:

3asenyrommii kadeapo %“’P A.C. Anemacosa
AHAIMTHYECKOH XUMHH, JOKTOP XHMHUYEOHKHX
mayk, npodeccop

TlporpaMma y4eGHOM JIMCLMIUIMHBI YTBEPXKICHA HA 3aCENaHHH Kapeapsl AHATMTHIECKOH
XHMUH.

IMporokon Ne__ 19 oT« 14 » 04 2020 r.

3asemyromuii kKapeapoi g G A.C. Anemacosa

[porpamma y4eOHOH JMCIHIUIMHBI OHOOpeHa y4e6HO-METONUIECKOH  KOMHCCHEH
XMMHYECKOTo (aKyJIbTeTa.

IMpoTtokon Ne _ 3 or«__15 » 04 2020 .

Tpencenarens y4eGHO-METOAMIECKOH A ‘
KOMHCCHH (paKynbTeTa % 4// i H.B. SI6nouxoBa
(




1. OBJIACTb HPUMEHEHUWA U MECTO JUCHUIIJIMHBI B YYEBHOM ITPOLECCE.
JucuuiuinHa «AHaTUTHYECKas XUMUS) OTHOCHTCS K IpyIIle JUCHUIUIMH 0a30BOM 4YacTH

npodeccuoHaibHOTO OJyioka. M3ydeHue IUCHUILIMHBI “AHamuTHYeCKas XUMHS~ OasupyeTcs Ha
3HAHUSX, I[IOJYYCHHBIX CTYACHTOM TIpM H3y4YeHHH JAUCUUIUIMH ‘“‘Heopranuueckas Xumusi’,
“Maremaruka”’, “Ousuka” u “UHdopmaruka”. OcBoeHHE MAHHOW JUCHUIUIMHBI T103BOJIAET
CTYIEeHTY 3P (GEKTUBHO U3yYaTh PU3NYECKYI0, OPTaHUUECKYIO, KOJUIOUIHYIO XUMHUIO, XUMUYECKYIO
TEXHOJOTHUIO H Jpyrue oOmenpodecCuoHanbHble JUCHUIUIMHBL, a TakKKe CIeIHaIbHbIe
nucuurinabl - cnenuanbHocTH 04.05.01 dynnamenrtanbHas W mpukiagHas xumus. OcBoeHue
JTUCITUTUINHBI «AHATUTUYECKAsT XUMHUS», KaK MPEIIIeCTBYIONMIEH, HEOOX0MUMO IS TTPOXOKIACHUS
MIPOU3BOICTBEHHON (MPEAUIIIOMHON ) IPAKTUKH, TIpH BbinosHeHnn BKP.

2. CTPYKTYPA JUCHUIIJIMHBI

Xapakmepucmuka y4eoHoil OUCUUNTUHDL
CriennaabHOCTh 04.05.01 ®ynnamenTanbHast 1 NPUKIIaIHAS XUMHUS
ITpoduns
OO6pazoBarenbHas mporpaMmma CHEIHAIUTET
KBamnduxanms Xumuk. IIpenonasarens xumun
KonuuecTBo COJIEPKATEIbHBIX 2
MOJYJIEHN
Jucuumninaa 0a3oBOI / IUCHUIUINHA 0a30BOU YacTu
BapUaTUBHOU 4acTH
00pa3oBaTeNbHOIN MPOrpaMMbl
®dopma KOHTPOJIS 3 sx3amena, 3 MK
ITokazarenu ouHas ¢popMa oOydeHuss  BaoydHas popma 00ydeHuUs
KonmuuecTBO  3a4eTHBIX  €QUHUIL 18
(kpenuToB)
I'ox moaroToBku 1-2
Cemectp 2,3,4
KonuuecTBo yacoB 648
- JTEKIIHOHHBIX 104
- IPAKTUIECKIX
- TaOOpPaTOPHBIX 224
- CaMOCTOSTEIFHON PabOTHI 320
B T.4. UHAUBHUAYAIbHOE 33/1aHHE

HenenbHoe KOMMYeCTBO 4acoB, 8

B T.4. QyJUTOPHBIX 8

3. OIMCAHME JUCIUIIJINHBI.
Ieaun u 3apaun
Ileny — hopMupoBaHHE CUCTEMHBIX MPEACTABICHUN O XMMHUUYECKOM aHallM3e, €ro BUIAX U
METO/IaX; 3HAKOMCTBO C AHAJUTHUYECKONM XHMMHEH Kak HayKoil; OBJaJCHHE TEOPETUUECKUMHU
OCHOBAMU aHAIUTUYECKOU XUMHUH U npue€MaMm aHajin3a MPUPOJHBIX BCHICCTB M TCXHUYCCKHUX
MaTepuayoB (BILUIOTh O YMEHHUS CaMOCTOSITENIbHO BBIMOJHUTH HECIOXKHBIM aHalu3 MO TOTOBOU
METOJIUKE); Pa3BUTHE YMEHHUI U HABBIKOB XUMUYECKOTO IKCIIEPUMEHTA.



OcHosnbimu 3a0auamu TUCHUTUIMHBL «AHATUTHYECKAsT XUMUSD SIBISIOTCS:

— ¢opmupoBanue 0a30BBIX 3HAHWKW O BUJAX M CMOCO0AX XMMHYECKOTO aHalM3a, METO/Jax
OTIpe/ICNICHUs] COCTaBa M, YaCTUYHO, CTPOCHHUS BEIIECTB; BHIPAOOTKA y OOYYAIOIIMXCS KOMILIEKCA
COOTBETCTBYIOIIMX YMEHUM, HABBIKOB U JIMYHOCTHBIX CBOICTB;

— U3yYeHHUE MaTepuaia 0 XUMUYECKUX IPOIeccax, He BXOJSIIETO B JIPYrHe Y4eOHBbIC KYPCHI
(XapakTepuCTUYECKHE CBOMCTBA aTOMOB, HOHOB M MOJIEKYJ, KOMILJIEKCOOOpa30BaHUE B PacTBOpE,
AKCTPAKIHUS | JIP.), HO 3HAYMMOTO IS aHAJIH3a,

— O3HAKOMJICHUE C METO/IaMU aHAJIU3a U UX BO3MOXKHOCTSAMHU;

— (¢opMupOBaHHE 3HAHWUU W YMEHHI, 00ECIEYMBAIOMIMX MOCIEAYIONIee H3YUCHHE IPYTHX
JUCIUIUIMH. 3akperuieHne y4eOHOro marepuana JIpyrux KypcoB. [loarotoBka k oOydeHHIO B
MarucTparype;

— 000CHOBaHHME IMPOUCXOXKIACHUSI 3HAHUW O COCTaBE BEIIECTB, XMMH3ME U MEXaHU3ME
peakuuii. DopMUPOBAHKE HAYYHOTO MUPOBO33PEHUS;

— 00y4yeHHe CaMOCTOATEILHOMY BBIIIOJHEHUIO HECIOXKHBIX aHAIM30B, paboTe Ha mpudopax,
BBIOOPY METOJIOB M METOJIUK, OIICHKE TOYHOCTH PE3yJIbTATOB aHAIIN3A.

TpeboBanuss K pe3yJbTaTaM OCBOeHUS] AWCUMILIMHBL. [Iporecc M3ydeHus aHATUTHUECKOU
XMMHH HampaBjieH Ha (OPMUPOBAHHME 3JIEMEHTOB CIECIYIOIIUX KOMIIETEHLUH B COOTBETCTBUU C
®I'OC BO PO cnenmansHoctu 04.05.01 ®@yHpameHTanpHas W NOpUKIAgHAs XUMHUS U OCHOBHOM
o0pa3oBaTenbHOI MporpamMmbl BeICIIero oOpazoBanus crenuanbHoctu 04.05.01 @ynnameHTanpHas
U TIPUKJTaTHAS] XUMHSL:

a) yauBepcaiabHbIX (YK):

YK-1. Cnoco0eH OCymecTBISITh KPUTHUYECKUM aHaIW3 MPOOJIEMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOI'0 II0JIX0/1a, BbIPA0aThIBaTh CTPATETUIO AEHCTBUIA;

VYK-2. CnocobeH ynpaBisiTh MPOSKTOM Ha BCEX ATAlax e€ro KU3HEHHOTO LUKJIA;

VK-3. CnocoGeH OpraHu3oBbIBaTH M PYKOBOAMTH pabOTOW KOMaHIbI, BblpabaThiBas
KOMAaHHYIO CTPATETHIO IS IOCTHKECHUS TIOCTABICHHOH IIETIH;

VYK-8. CniocobeH co3naBaTh U MOAJEPKHUBATh OE30MAaCHBIE YCIOBUS JKU3HEAEATEIBHOCTH, B
TOM YHCJI€ TPH BOZHUKHOBEHUH YPE3BBIYAHBIX CHTYaIlH.

0) oomenpogeccuonanbubix (OIIK):

OIIK-1. Cnoco0eH aHanM3UpOBaTh, MHTEPOPETUPOBATH U  0000LIATh  PE3yNbTAThI
HKCHEPUMEHTAIBHBIX M PACYETHO-TEOPETUYECKUX PadOT XUMHUECKOM HANPaBIEHHOCTH;

OIIK-2. Crioco0GeH npoBOIUTh XUMUYECKUI SKCIIEPUMEHT C MCIIOJIb30BAaHUEM COBPEMEHHOIO
00opy0BaHus, cOOI0Aast HOPMbI TEXHUKH 0€30MaCHOCTH;

OIIK-3. CnocobeH NpuUMEHSTh PacyeTHO-TEOPETUUYECKHE METOAbl Ul M3YyYeHUs CBOMCTB
BEIIIECTB M MPOLECCOB C UX YYaCTHEM, UCIIOJIb3Ysl COBPEMEHHOE IPOrpaMMHOe oOecrieueHue u 06a3bl
JTAHHBIX TPO(ECCHOHATHHOTO HA3HAYCHHUS;

OIIK-4. CnocobeH muiaHUpoBaTh PabOThl XMMHUYECKOH HamlpaBiIeHHOCTH, 0OpadaThIBaTh U
UHTEPIPETHPOBATh TIONyYSHHBIE PE3YyIbTaThl C WCIIONB30BAHUEM TEOPETHUYECKUX 3HAHUHA W
NPAaKTUYECKUX HABBIKOB PEIICHHSI MaTeMAaTHUYECKUX U (PU3NYECKUX 3a/1aY;

OIIK-5. CnocobeH wucnonab30BaTh HH(POpPMAMOHHBIE ©Oa3bl JAHHBIX W aJalTHPOBATh
CYIIECTBYIOIIME MPOTrPaMMHBIE MPOJIYKTHI JUIsl peIieH s 3a/1a4 POo(eCCHOHATBLHON AEATEIbHOCTH C
Y4€TOM OCHOBHBIX TpeOoBaHUN HHPOPMAIITMOHHOMN 0€3011aCHOCTH;

OIIK-6. CriocobeH npencTaBIsTh pe3yabTaThl NPOPECCHOHATBHOMN AEATENbHOCTH B YCTHOU U
MUCHMEHHOW ()OpME B COOTBETCTBUHU C HOPMaMH M MPAaBUJIIAMH, IPHHATHIMU B TIPOPECCHOHATHHOM
coo011ecTBe.

6) Ilpogpeccuonanvrvie komnemenyuu
Hay4Ho-uccienoBarTe/ibcKas 1eATeIbHOCTbD:
[1K-1. Cnocoben mnpoBoauth cOOp, 00paboOTKy, aHamu3 M 00OOIIEHHE pe3yabTaToB

9KCIICPUMCHTOB U HCCIeIOBaHUM B Pa3JIMIHBIX o0acTsax XHUMUU, XUMHUYECKOM TEXHOJIOTUH H
CMCIKHEBIX HayK;



[IK-2. Cnocobern oGopMIATh pPE3yNbTaThl HAYyYHO-UCCIIEAOBATEILCKUX W OMBITHO-
KOHCTPYKTOPCKHX padoT
TexHoJiornyeckas AesiTeIbHOCTb:

[TK-4. CriocobeH npoBOIUTH HAyYHbIE UCCIIEIOBAHNUSA, COBEPLICHCTBOBATh U pa3pabaThIBaTh
TEOPUU U METOJBl U3YUCHHS] XUMHUUYECKUX TPOIECCOB, OCYIIECTBISTh MPAKTHUECKOE TPUMECHEHUE
MOJIyYEHHBIX 3HAHUM W Pe3ylbTaTOB B PA3IUYHBIX OTPACISIX SKOHOMHUKHU (IPOMBIIIIEHHOCTH,
CEIbCKOM  XO3iCTBE ® Jp.), CBS3aHHBIX C TepepaboTKON  ChIpbs, MONYy(haOpUKATOB,
IPOMBIIUICHHBIX ~ OTXOJOB, IIOJyYEHHEM U COBEPILIEHCTBOBAaHMEM pPAa3IMYHBIX BEILECTB,
MaTepuaoB, pa3pabOTKOW U yIyUIICHHEM TEXHOJIOTHYECKHUX TPOIECCOB;

[TIK-5. CnocobeH Kk NpOBEACHUIO OIBITOB, WMCHBITAHUNA U AHAJIMW30B C LEJIbI0 H3YUYECHUS
COCTaBa, CTPOCHUSI, CBOMCTB U MPOIIECCOB MPEBPAICHUI BEIIECTB, JHEPTCTUUECKUX U XUMHUECKUX
M3MEHEHUH B PA3JIMYHBIX HATYPaIbHBIX WM UCKYCCTBEHHBIX BEUIECTBAX, CHIPhE U U3JIEIHSIX;

[IK-6. Crnocobern Ha pa3padOTKy METOJUK TIPOBEACHHS KOHTPOJII KadecTBa JUIs
W3TOTOBUTENEH U MOTpeOUTENe XMMIUYECKONU TPOAYKIIUH.

Oprann3anoHHO-yNpaBJieHYeCKas 1eTeJIbHOCTh:

[IK-9. CrnocoOeH MNPUMEHATh  aKTYalIbHYI0  HOPMATHBHYIO  JOKYMEHTAIMIO B
COOTBETCTBYIOIIEH 001acTH 3HAHUH.

B pe3yabTare n3yyeHusi aHAJTUTHYECKOH XUMHHU CTYIEHT J0JIKEH .

1. 3nartp:

1. coBpeMeHHyIO JIMTEpaTypy IO AaHAJUTHUYECKOW XHMMHH, TOCYAApCTBEHHbIE U
MEX1yHapO/AHbIE CTaHJapPThI, IATEHThI, aHAIMTUUYECKHE CAalThl B ceTH MIHTepHeT;

2. TEOpeTHYECKHE OCHOBBI M IPUHIMIIBI OCHOBHBIX METOJOB AHAJIMTUYECKOH XHMUH,
AQHAINTUYECKUE CHUTHAIBl 3TUX METOJOB, WX CBOWCTBA, METPOJIOTMUECKHUE XapaKTEPUCTUKU
METO/IOB;

3. OpUMEHEHHE OCHOBHBIX IIOJIOKEHUH TEOPHUH pACTBOPOB, YUYEHUS O XHMHYECKOM
pPaBHOBECHM, XMMUYECKOIH KMHETHKE, KaTalnu3e, acopOluy B aHATUTUYECKON XUMUH;

4. MeToJOoJIOTHIO BHIOOpPA METOJOB aHajliu3a, CPEACTBA MOBBILIEHHS YYBCTBUTEIBHOCTH,
NPaBUIBHOCTH, BOCIIPOU3BOAUMOCTH, U30MPATEIbHOCTH;

5. MeTopl 0TOOpA MPEICTaBUTENBHOM MPOOBI )KUIKHUX, Ta3000pa3HbIX U TBEPABIX MPO0;

6. METOJI0JIOTHIO BEIOOpa U OCOOEHHOCTH METOIOB pa3zeieHHs U KOHLIEHTPUPOBAHHS MUKPO-
Y MaKpOKOMITOHEHTOB;

7. OCOOEHHOCTH TEYEHHUS AHAINTHUYECKUX PpEeaKUUil M IMPOIECcCOB, COCTOSHUE BEIIECTB B
CTaH/IApPTHBIX U aHATM3UPYEMBIX PacCTBOPAX;

8. ICTOYHMKM IIPOMCXOXKIECHUS MOTPEIIHOCTEN OTAEIBHBIX CTAANN aHAJIN3a, a TAKKE METOJIbI
OLICHKH MPaBUIBHOCTH U BOCIIPOU3BOJIUMOCTH;

9. IpUHLUIBI aTTECTAlMM AHAJIUTUYECKMX METOAUK M aKKpEeIUTaluh aHAIUTHYECKHX
nabopaTopuid.

2. YMeTh:

1. IpUMEHSTh COBPEMEHHbBIE METOIbl M3YUEHHUS U aHAIN3a XUMUYECKUX SBJICHUHN U MPOLIECCOB
JUIS PELIeHUs] POU3BOJICTBEHHBIX, HAYYHO-IIPAKTUYECKUX, UCCIIEA0BATENBCKUX, HHPOPMAIITMOHHO-
MOMCKOBBIX U JPYTUX 337a4;

2. yMeTh OBICTPO M KAUECTBEHHO OILICHUTh OOBEKT aHaln3a (HEU3BECTHOE BEIECTBO);

3. BbIOpaTh CTaHAAPTHYIO WM HECTAaHJAPTHYI0 METOAMKY aHajdu3a TMPUPOAHBIX U
IPOMBIIIIEHHBIX 00BEKTOB;

4. mpaBWJIBHO OTOOpaTh MPEACTABUTEIbHYIO MPOOY, IPOBECTH MpEABAPUTEIbHYI0 00paboTKy
paszieneHus U pacKphITHs POOBHI;

5. BOCIPOW3BOJUTH CTAaHAAPTHYIO AHAIUTUYECKYI0 METOJAMKY, PACCUMUTaTh pPe3yNbTaThl
aHaiu3a, CTaTUCTHYECKHM HX 00paboTaTh C ucmnonb3oBaHueM OBM, mpoBepuTh MNPaBHIBLHOCTD
HOJIy4EHHBIX PE3yJIbTaTOB;



6. IOJIB30BATHCS MEPHOM MOCY/I0N, AHATUTUYECKUMHU BECAMH; TOTOBUTH U CTAHJApTH30BATh
pacTBOPbI AaHAIUTHYECKUX PEAreHTOB;

7. yMeTb HCIIOJB30BaTh COBPEMEHHBIE XUMHUYECKHE NPUOOPHI W YCTaHOBKH, Yy4yeOHO-
nabopaTopHble PUOOPHI, TEXHUUECKUE CPEACTBA 00yUEHHs U HAy4HOr0 dKcnepuMenTa, OBM;

8. COCTaBIATH OTYETHI M BECTU JIA0OPATOPHBIM >KypHal; yMeTb pedepupoBarb u
pELIeH3UPOBaTh XUMHUECKYIO JOKYMEHTALHIO;

9. yMeTh peanu3oBaTh MPUHLUIBI SKOJIOTU3AUN HAYYHOTO, y4eOHOTO U MPOU3BOACTBEHHOTO
9KCHEPUMEHTa B 00JIACTH AaHAIUTHYECKOW XMUMUHU.

3. Bragersn

— TEOPETUYECKUMH U METPOJOIMYECKUMHU OCHOBAaMM aHAJIMTHUECKOW XUMUHY;

— TEXHUKOH 3KCIIEPUMEHTAILHON Pa0OThI B aHATUTHYECKHX JIA00OPATOPUSIX;

— paboTOM C TUTEPATYPOH IO AHATUTHYCCKON XUMUH,

— OMBITOM 00pabOTKM M 00OOLICHHS MaTepuaia M TMOUCKA HOBBIX SKCIIEPUMEHTAJIbHBIX H
TEOPETUYECKHUX PE3yJbTaTOB.

4. CONEPKAHME JUCIATIIAHBI 1 ®OPMbI OPTAHU3ALIMY YYEBHOT O
MPOLIECCA

HOpﬂIlKOBbIﬁ HOMEP U TeMa KpaTxoe CoAEpKaHME TEMbI

Cooepircamenvnuiii modyns 1 «Kauecmeennwlii anaiuz»
Tema 1. OOuiee npencraBieHue | XUMUYECKUN aHAIN3, €r0 3HAYCHUE ISl HAYKH, SKOHOMHKH,
0 XMMHUYECKOM aHaJIH3e MEIULMHBI, OXPaHbl OKpYxaroweil cpeabl. OOBEKTh aHAIN3A.
KayectBeHHbIi W KoMnM4ecTBEHHBbIH aHamm3. OOBEKTHI
OOHapy>KeHMsI U OIpeaesieHus (aHAJUTHI), COOTBETCTBYIOLIHE
UM  BUJBl  aHanu3a  (dJIEMEHTHBIH,  MOJIEKYJISPHBIMH,
CTPYKTYPHO-TPYIIOBOW, BEIIECTBEHHbIN, (Pa3oBbIA U 1p.).
OcHoBHbIE cTaguu aHanu3a (mpo6ooTdop, MPoOONOAr0TOBKA,
u3MepeHue, o0paboTka pe3yabTaTOB H3MepeHui). Metossl
aHayiM3a (XUMH4Yeckue, (uznueckue, (U3NKO-XUMHUECKHE,
6uosnornyeckue). OOmas XxapakTepUCTHKA M KIacCUPUKALHS
XUMHUYECKUX METOJOB aHanu3a. OOmas XapakTepuCTHKa U
knaccuukanus — QU3MKO-XUMHUYECKMX U (PU3MYECKHX
MeToAoB. Meroauku aHanmu3a, TpPeOOBaHUS K  HUM.

AnanuTtnueckas ciyx0a. JIaGopaTopHbIii U
BHEIA0OPATOPHBIN aHAJIU3.
Tema 2. AHanuTHYeCKass XUMUS AHanuTHuecKas XMMMS Kak Hayka, ee Ield U 3a/adH,

KaK  Hay4YHas  JUCIHUIUIMHA. | CBSI3b C  TPAKTHKOM XWMHUYECKOTO  aHalIW3a, MeCTO
Yyernne 00 aHATUTHYECKOM | aHATMTHUYECKON XUMHUU B CHCTEME HAYK.

CUTHAJIE. OcHOBHBIE JTambl HMCTOPUM XUMHUYECKOTO aHalW3a |
QHATUTUYECKOM  XUMHUHU, COBPEMEHHOE COCTOSIHUE U
MEePCHEKTHBBl WX  JanbHeimero pasutus. OCHOBHBIC
AQHAIUTUYECKUE TPOOIeMbl (OmpeeieHne MHUKPOIPUMECEH,
TIOBBIIIICHUE TOYHOCTU M SKCIIPECCHOCTU METOJIUK, CHIKCHHE
CTOMMOCTH aHanu3a U T.1.). ComocTaBieHrne BO3MOKHOCTEHN
pa3HBIX METOJIOB aHanu3a. BriOop MeToma M METOIUKHU IS
pelieHuss KOHKPETHOW aHanuThyeckou 3aaaud. KoHTpounb
KadecTBa, JTUArHOCTHKA, MOHHUTOPUHT U JPYTHE THUIIOBBIC
aHaJIMTUYECKUEC 3aJ1a4uH. Baxueiinume HCTOYHUKU
nHpopManuu B OOJACTH  XMMHYECKOTO aHalM3a W




AHAIMTUYECKOM XUMHH. YUueHue 00 aHAJUTHYSCKOM CHUTHAjIe
Kak (yHIaMEHTaIbHOU XapaKTepUCTHKe BemecTBa. CBoiicTBa
AHAJUTUYECKOTO CHTHajla. AHAJIUTUYECKUM CHTHalI B
XUMUYECKUX W HHCTPYMEHTAJIbHBIX METOJAX aHaju3a.
CniocoObl  ompeneneHusT KOHIIGHTPAIMd BEIIECTB: METOJ]
IpagyupoBOYHOrO TrpaduKka, METOJ CTaHIAPTOB, METO
100aBOK.

Tema 3. KaduecTBEHHBIN aHAIN3

HEOPTaHUYECKNX BEILICCTB
XUMHUYCCKUMHU u
WHCTPYMEHTAIbHBIMHU
METOJaMU

MeTtoasl KaueCTBEHHOrO aHaian3a. XHUMHYECKHE METOJIbI
oOHapyXeHHs  BemecTB. Peakumm  OOHaApyXeHUS U
paznenenusa. KauecTBeHHbIE pEaKIUU, HCIOJb3yEeMbIE IS
0OHapy)XEHHSI HOHOB B PAaCTBOPE, IPUMEPHI TAKUX PEAKIIUNA U
ux aHautudeckue 3Q¢dekTol. J[poOHBIM U CUCTEeMATHYECKUI
aHaJIM3 CMECEeW HMOHOB, CXEMbI MPOBEICHUS KAaYeCTBEHHOTO
aHajaM3a C  NOPUMEHEHUEM  TPYIIOBBIX  PEAreHTOB.
WNucTpymeHTanbHbIe METOBI oOHapyKEeHHUS H
UICHTH(UKAIIUY BEIICCTB.

XapakTepuCTUYHOCTh, YCTONYMBOCTh M UYBCTBUTEIBHOCTh
QHATUTUYECKUX  Tpu3HAKoB. [lOBbIlIIEHWE  HAEKHOCTH
naeHTuuKanuu  (OHOBPEMEHHOE HCIIOIb30BaHHE  psjia
[IPU3HAKOB, orObop  Haubonee  XapaKTEpUCTHUYECKHUX
MPU3HAKOB). BO3MOXHOCTh MACHTHU(HUKAIMK PACTBOPEHHBIX
BCIIECTB c IIOMOIIILIO Ka4yeCTBECHHBIX peakiuii.
XapaKkTepuCTUKU YYBCTBUTEIHHOCTH METOAUK OOHAPYKEHUSI.
CrocoOBl  IIOBBIICHUS  CCICKTUBHOCTH  KAa4eCTBEHHOM
peaknuu. IloHsATHE O TECT-METOMAX, HUX NPHUMCHCHHE.
DKCIPECCHBIN KaYECTBEHHBIN aHAIN3 B 3aBOJICKUX U MOJIEBBIX
ycioBusix. OKpaliMBaHue MIAMEHH, MUKPOKPUCTAIIIOCKOIIHS.

Ucnonp3oBanue CIIEKTPAJIbHBIX, BJIEKTPOXUMHYECKHUX,
XxpomaTorpauueckux U APYTUX  XapaKTePUCTHK IS
UJeHTU(DUKAITIN BEIIECTB. bazul JTAHHBIX o

XapPaKTCPUCTHICCKUM CBOIMCTBaM BCIIICCTB.
CxeMbl PasaCiICHUA U CUCTEMATUYCCKOTIO aHaln3a KaTHMOHOB

o KHUCJIOTHO-OCHOBHOM u CEPOBOAOPOIHOM
kiaccuukanusim. Tuoconu.
Tema 4. DKCTpakIMOHHBIE U Paznenenne BEILIECTB u KOHILICHTPUPOBaHUE

COpOIIMOHHBIE METO/IbI
paszzeneHus u
KOHIICHTPUPOBAHHUS.

Mukponpumeceil. Knaccupukanus MeTogoB 1O THUIY
UCHOJb3yeMbIX (a30BbIX paBHOBecHil. CoueTaHHe METOI0B
pasfeneHrs U KOHLUEHTPUPOBAHMS C METOJAMU ONPEICIICHUS
(rubpungueie Metonbl). KomnuecTBEeHHBIE XapaKTEPUCTHUKH:
Kod(pPUIMEHT pacnpeneneHus, CTeIeHb U3BJICYCHUS, CTENEHb
pa3znenenus. PaszzneneHue MOHOB MpH JPOOHOM OCAXKIECHHH.
CoocaxaeHue. KomnekTopsl - OpraHUYEeCKHe Hu
Heopranuueckre. OCHOBHBIE IPUEMBI COOCAXKIEHUS.

DKCTpaklusg KaK METOJ pa3felieHuss U KOHILIEHTPUPOBAHUS.
Teopernueckne OCHOBBI METOAA. 3aKOH pacHpelesICHUs.
Knaccudukanus SKCTPAKIIMOHHBIX IIPOIIECCOB.
KonunuectBennbie xapakrepuctuku. MakTopel, BIUSIONIME HA
CTENeHb U3BJICUEHUS NPU OJTHOKPATHOM 3KcTpakuuu. CTeneHb
W3BJICYCHHS] TPU MHOTOKpPATHOM HKcTpakiuu. Breidop pH
SKCTpakuuu. BaxkHelume sKcTpareHTsl U TpeOOBAHUS K HUM.
DKCTPAaKUMOHHBIE pPEAreHThl MpPU HU3BJICUYCHUH METAIUIOB.
OKCTpakL{s XEJaTOB: BIMSHHE KOHILIEHTPALlMW pPEareHTa,




BennunHbl pH. [IpakTHueckoe Heronb30BaHUe IKCTPAKIUH.

Copbuus kak cnoco0 KOHLEHTpUpOBaHUS. MexaHH3M
copOuuu. CopOeHTbI, UCIIOJIb3YyEMbIE ITPU KOHLEHTPUPOBAHUN
MuKponpumeceil. AxkTtuBHble yriu. KpemHesembl. MoHHBIN
oOMeH B aHayn3e. CHHTETHYECKHE HOHOOOMEHHBIE CMOJIBI, UX
knaccudukanuss M cBoicTBa. IIpakTHyeckoe NpUMEHEHHE
HOHHOro oOMmeHa. J[lpyrue MeTonsl  pasjeneHus U
KOHIICHTPUPOBAHUS: KaNWUIAPHBIN 31eKTpodopes; MeTobl
HCIIAPEHHUS; YIpaBisieMasl KpUCTAJUIM3aLusl.

Tema 5. Xpomatorpaduueckue
METO/IBL.

OO6nactu HCIONB30BAHMSA, PEIIaeMble 3a/1a4H, MPAKTHIECKOEe
3HaueHue xpomartorpaduueckux  MeTonoB. OCHOBHBIE
MPUHIUIBI XpoMaTorpadudeckoro ananuza. Knaccupukanus
XpomaTorpauuecKkux MeTO/0B IO arperaTHoMy COCTOSTHHUIO
¢da3, MexaHu3MaM pachpeaeneHus, crmocodaM TEeXHHYECKOH
peanmzanuu. CKOpPOCTh JABW)KEHHUS KOMIIOHEHTa 4Yepe3
KOJOHKY Kak (yHKuus kodddummenra pacupeaesieHusl.
MexaHu3mbl ~ pa3fiefieHusT  KOMIIOHEHTOB  MpOObI  MpHU
MIPOXOKJICHUN Yepe3 KOJOHKH Pa3HOTO THIIA.

Bun BHEIIHEH XpOMaTOrPaMMBlI. [TapameTpsl
xpomarorpadudeckux THUKOB. DakTopel, BIUSAIOIIAE HA
MOJIOKEHHE TMKa, ero IMUpUHY U I[Uiomaab. Kputepuu
pa3zaenenus NUKoB. MneHTndukamus KOMIOHEHTOB CMECH TIO
xpomaTtorpauueckuM  mapameTpaM  (XapaKTepUCTHUKaM
yaepxuBanus). KomndecTBeHHBI — XpomarorpaduiecKkuid

aHamM3:  MeToj  aOCONMIOTHOW  KaJIMOpOBKH,  METOJ
BHYTPEHHEIO CTAaHAApTa, METOJ HOPMHUPOBKHU. McTouHMKH
BO3MOJKHBIX MIOTPELIHOCTEN npu [IPOBEACHUU

KOJIMYECTBEHHOT0 XpOMaTOrpapuueckoro aHaausza.

Obmee mpencraBienue o raszoaacopOruonHoi (FAX) wu
razoxkugkocTHor (IKX) xpomatorpadgun. Cxema razoBoro
xpomarorpada. I"a3pl, HcIONB3yeMble B KaUeCTBE HOCHTEJEH.
OCHOBHbIE THUIBl JI€TEKTOPOB: KAaTapOMETpPbl; IJIAMEHHO-
MOHM3ALMOHHBIE  JETEKTOPBI; JETEKTOPBl  AIIEKTPOHHOIO
3axBara. Hacajgounsle u xanuwuisspHble KOJOHKU. CopOeHTHI,
npumensiemble B Metone ['AX. Hocutenn u HemoaBuxHbIE
xunkue ¢asel B Metoze [ KX. [IpenmyiecTBa, orpaHndeHus,
obnactu npumenenus ['AX n [KX.

TpeboBanust k copOeHTaM M HOCHTEIsIM. TpeboBaHUS K
Heno/BWXKHOM  kuakoit  ¢aze (HXK®D). [Ilonmspusie wu
Henosipaele  HOK®. BeiGop komonku. BBoj  mpoOsl
[IporpamMMupoBanue TeMIepaTypbsl XpoMaTorpapuueckoin
KOJIOHKH. l"azoBas xpomarorpadus c Mmacc-
CHEKTPOMETPUYECKUM JETEKTUPOBAHNEM (I'X-MO).
AHanutnueckrue Bo3MokHOCTH MeTona I'KX.

XKunkoctHas kojoHOYHast xpomartorpadus. Ilpumenenus u
OTPaHUYEHUS KIJIACCHUYECKOW >KMIKOCTHOM XpomaTtorpaduu
Kak Meroja aHanuza. llpemapartuBHas — KHAKOCTHas
Xxpomarorpadus. BricokoaddexruBnas XKHUJKOCTHAs
xpomatorpadpust  (BOXKX).  IlpunuunuanbHas  cxema
KHUJIKOCTHOTO Xxpomarorpada. Hacockl, KOJIOHKH, AETEKTOPHI.
CopOeHTsI 1 TpeOOBaHUS K HUM, MOJAU(PHUKAIIHS TTOBEPXHOCTH
copoentoB. OcHoBHble Buabl BDXX: anamutuyeckue




BO3MOYKHOCTH M ompezesnseMmble Bemiectsa. IlpumeHenue
pasHbix BuaoB BOXKX mns ananmusza cMecell opraHmdecKux
coeauHeHuil. MonHasg xpomarorpadusi Kak MeTOJ| aHaIu3a
cMmecell aHMOHOB (kaTuoHOB). IIpenMyiiecTBa U orpaHuYeHMs!
BOXX B aHanuze peaqbHbIX OOBEKTOB.

Tema 6.
CBOMCTBaA
TOMOTE€HHBIX
pacTBopax.

AHanuTnyeckue

peakuuii

B

BOJTHBIX
Kucnorho-
OCHOBHOE€ paBHOBECHE.

[TpakTdeckune TpeOOBaHUS K peakmusiM (IIpoIeccam),
ucrnoib3yeMblM B aHanu3e. OCHOBHBIE THIIBI PEAKIMA,
MIPUMEHSIEMbIX B XMMHUYECKUX METOJAaxX aHalu3a: KHUCIOTHO-
OCHOBHBIC  pEaKLUH, peakuud KOMILIEKCOOOpa3oBaHus,
peakuuu OKHCJIEHUSI-BOCCTAHOBJICHHUSI. Ob6mue U
paBHOBECHBIE KOHIIEHTPALIUH. KoHueHTpanuonHsle
KOHCTaHTBl PaBHOBECHM, MX BHIbl. DOpPMBI CYIIECTBOBAHUS
BEIIECTB B pacTBope. IIpeacraBienue o TepMOIMHAMUYECKHX
U YCIOBHBIX KOHCTAHTaX pPaBHOBECHUH; MCIOJb30BAHUE 3THUX
KOHCTaHT B aHAJTUTUYECKON XUMUU. Cs13b
TEPMOAMHAMHYECKUX KOHCTaHT paBHOBECHS C
KOHIIEHTPALIMOHHBIMU. BiusHIE NOCTOPOHHUX 3JEKTPOJIUTOB
Ha paBHOBECHS peakUuMid M y4yeT OTOro BIUSHUA IHpU
npoBeeHUU aHanu3a (cojeBoil 3(dekr). Yduer BIHUAHUA
KOHKYPUPYIOIIUX peakuuii. Pacyer ycIoBHBIX KOHCTaHT U
IIPpOBEpPKa  BO3MOXKHOCTH  IPOTEKaHWs  AHAJIUTHYECKOU
peakuy B 3aJlaHHBIX KOHIICHTPALIMOHHBIX YCIOBUAX. BBIOOp
YCIOBUH TIPOBEJEHHUS PEAKIMH C IOMOIIBIO YCIOBHBIX
KOHCTAaHT.

[IpuMeHeHHe KUCIIOTHO-OCHOBHBIX PEAaKLIMH B aHauU3e.
Ob6mee MpeACTaBICHUE 0 KHCJIOTHO-OCHOBHOM
B3aUMOJCHCTBUM ¢ MO3ULMKi Teopun bpencrena-Jloypu.
CunpHble U cnabble TpoTOaUTHl. KOHCTAaHTBHI KMCIOTHOCTH U
OCHOBHOCTH. (COCTOSIHME pacTBOPEHHOIO BEUIECTBA B
pacTBopax C pa3HOM KHUCIOTHOCTBIO. Pacuer pH pactBOpOB
pasHoro tuna. AMm¢onutsl. bydepHble cuctembl, MEXaHU3M
OydepHoro peiictBus, pacuer pH OydepHoro pactBopa.
BydepHubie pacTBOpbI, mHpuMeHseMble B aHanu3e. BriOop
O0ydepHoro pacTBopa J1si co3gaHus xenaemoro pH.

Teopun xucnor u ocHoBaHuii. OCHOBHBIE IPEUMYIIECTBA
teopun bpencrena-Jloypu. BiusHue pactBopurens Ha cuily
pPacTBOPEHHBIX KHCIOT W OCHOBaHuM. Hupemupyromuid wu
muddepeHIUpyoImi 3pHEKTh PaCTBOPUTEIEH.
KucnorHo-ocHOBHOE paBHOBECME B MHOTOKOMIIOHEHTHBIX
cucremMax. Pacuer MosibHOM 10M 3a1aHHON ()OPMBI BEIIECTBA
npu 3agaHHoM 3HaueHun pH. MHauBuayanbHble BeliecTBa
OydepHsiMu cBoiicTBamu. Pacuer wu3meHenus pH mpu
no0aBJIeHUM KHUCJIOT W MIenoded Kk OydepHbIM pacTBOpam,
OydepHas eMKOCTb.

Tema 7.
pacTBOpCHHE
aHaJIn3e.

O6pazoBanue
0CaJIKOB

n
B

[IpousBeneHne pacTBOPUMOCTH — KaK Ba)KHEHILIAass KOHCTAHTa
TeTEepPOreHHOro paBHOBecHs. CBS3b TEPMOJMHAMHYECKOTO H
YCIIOBHOI'O  TIPOM3BEACHUS  PAaCTBOPUMOCTH. Y CIIOBUSA
BBINIAJICHUs1 ocajaka. [Ipow3BeneHHe pacTBOPUMOCTH MpPH
HEIIOJIHOW JUCCOLUAlMU MaJIOpaCTBOPUMOrO COCIUHEHHUS.

PactBopumocTs. BriBoa (popmysibl A BEIUKUCIEHUS] HOHHOM,
MOJICKYJSIpHOM W oOmieir  pactBopuMocTH.  DakTOpHI,
BIUSIOIIME HA CMEIIEHHE TE€TEPOreHHOIO PABHOBECHS.




BnusiHue  ONHOMMEHHOrO  HMOHAa  Ha  PacTBOPUMOCTh
MaJIOPACTBOPUMBIX COEAMHEHUHN. BilMsiHMEe KOHUEHTpauuu
IMOCTOPOHHEr0 CHUJIBHOIO JJIEKTPOJIUTAa HA PacCTBOPUMOCTH
MaJIOPaCTBOPUMBIX COEJUHEHUU. BiMsHue KOHKypupyrolen

peakuuu (KUCIOTHO-OCHOBHOM peaxuuu,
KOMILIEKCOO0pa30BaHusl, OKUCIUTEIbHO-BOCCTAHOBUTEIBHON
peaxiun) Ha pPacTBOPUMOCTD MaJnopacTBOPHUMOIO

COCOIMHCHNSI. PaCTBOpeHI/Ie 0CaJIKOB.

Tema 8. KommnekcHrie

COCIMHEHUS B
MackupoBanue
JIEMacKUpOBaHUE.

aHaJImn3c.
41

[IpumeneHune peakiuii KOMILJIEKCOOOpa3oOBaHUs B aHAJU3E.
CryneHuaThlii XapakTep KOMIUIEKCOOOpa30BaHUsI B pacTBOPE.
KonnuecTBeHnusie XapaKTePUCTUKU paBHOBECHUS
KOMIUIEKCOOOpa30BaHus: OOIUE M CTYIEHYAThle KOHCTAHTHI
ycroitunBoctd, DakTophl, BAMAIOINIME Ha paBHOBECHE
KOMILIEKCOOOPAa30BaHus, YIOPAaBICHUE HATUM IPOIIECCOM.
Brnusinue koMIuiekcooOpa3oBaHus Ha MPOLIECCHI OCAXKICHUS U
pacTBOpeHUsI, KHCJIOTHO-OCHOBHOE paBHOBecHE,
OKHUCJIUTEIHHO-BOCCTAHOBUTENbHBIE CBOMCTBA BEILECTB B
xone aHanu3a. [IpuMephl MOBBIMICHHUS YYBCTBUTEIHLHOCTH U
CEJIKTUBHOCTM  METOJUK  aHaju3a C  IPUMEHEHUEM
KOMILJIEKCOOOpa30BaHUsI.

Cremnenb 3aKOMILJIEKCOBAaHHOCTH. Knaccudukanus
KOMIUIEKCHBIX ~ COCAMHEHUH, BaXXHEUIINE KOMILICKCHBIC
COCIMHEHUS, UCIONb3yeMble B aHanmu3e. KoopauHannoHHOE
yucio, JAeHTtatHocTb. CremeHb oO0pa3oBaHusA, CpeIHEe
KOOPJIUHAIIMOHHOE YHCIIO. Ckopoctb o0Opa3oBaHUs
KOMILUIEKCHBIX COEIMHEHHUI. MackupoBanue 5
nemMackupoBaHue. BpiOOp mpupoasl U KOHIEHTpPALUU
MAaCKHUPYIOIIETo peareHTa.

Tema 9. Opranunueckue

PCarcHThl B aHAJIN3C.

Teopetnueckue OCHOBBI B3aUMOICUCTBHUS

OpPraHMYEeCKUX PEarecHTOB C HEOPraHWYECKUMH HOHAMM.
OyHKIIMOHATIBHO-aHAJIMTUYECKUE Tpynnbl. BuusHue ux
MPUPOABI, PACIIONOKEHUSA, CTEPEOXHUMUN MOJIEKYJ pearcHTa
Ha €ro B3aWMOJEWCTBHE C HEOPraHWYECKHMMH HOHAMMU.
Brustaue oOmieit CTpyKTypbl OpraHUYeCcKHX peareHToB Ha MX
corictBa. Teopuss aHajoruii B3aMMOJEWUCTBUS HOHOB
METaJUIOB C Heopranuueckumu pearenramu tumna H,O, NHz u
H>S u kucnopoa-, a3ot-, cepycoaepkaiiimMi OpraHn4eCKUMH
peareHTramu.
OCHOBHBIE THUIIBI COCTUHEHHH, OOPAa30BAaHHBIX C YYaCTHUEM
OpPraHNMYeCKUX PEareHTOB. XeJlaThl, BHYTPUKOMILUIEKCHBIX
coequHeHus. DakToOpbl, ONPEHEIAIIIME  YCTOWYHUBOCTh
XEJIaTOB: XapakTep CBSI3W METAJUI-JIUTaH[, pa3Mep LHKIA,
yucao UukioB. [IpaBumno uukinos. BaxHelre opraHnyeckue
peareHThl, MPUMEHSEMbIE B aHaNW3€ JUIS pa3/IelICHUS,
OoOHapyKeHHs, OIpeAeNeHUs] HOHOB  METaJUIOB,  JUIS
MACKHUPOBKHU M JIEMaCKUPOBKH. BO3MOKHOCTH HCTOJIBb30BAHUS
OpPraHMYECKUX PEAreHTOB B PA3JIMYHBIX METOJAX AaHalIu3a.
KommiekcooO6pa3zoBanre MOHOB METAIOB ¢ OPraHUYECKUMHU
JIMTaHIaMHU KaK MOAEIb OMOJOrNYECKH aKTUBHBIX CHCTEM.

Tema 10. OKUCIUTEIBHO-

BOCCTaAaHOBHUTCIBHOC
paBHOBECHE

)51

HOTGHHI/IaJ'I MoJIypeakuuu — KakK XapaKTECPUCTHUKA
XHUMHYECKOU AKTUBHOCTHU pearupyromux BCIICCTB.
VpaBuenue  Hepucra.  CrangapTHbI,  peadbHbId U
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HHCTPYMCHTAJIBHEBIC METOAbI
aHaJIM3a.

dbopmanbHBIM  MOTEHIMANBI.  HampaBneHwe  mpoTeKaHUs
3IEKTPOXUMHUUECKOU peakiuu. CBsi3b KOHCTAHTHI PABHOBECUS
CO CTaHJIaPTHBIMH MOTEHLIHUATIAMU.

DNEeKTpOXUMHUYECKass U DJEKTPOJUTHYECKas  sSYCHKHU.
Onekrpoananutuyeckue  meroabl.  CrmocoObl  pacuera
CTaHJapTHBIX MOTECHIIMAJIOB.

DIIEKTPOAHBIN MOTEHILIHAI. YpaBHeHue Hepucra.
HampaBnenue peakiuu OKHUCIEHHSI W BOCCTAHOBJICHUS.
@akTophl, BIMAIONIME HA HANPaBICHUE OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX peakuuid. I[loHsTHE O CMEmaHHbIX
MOTEHIUABI.

OCHOBHBIE HEOPraHUYECKHUE U OPraHUYECKHE OKHUCIUTETU U
BOCCTAHOBUTEIM, IpPUMEHsAEMble B aHaiu3e. Meroasl

npeaABapUTCILHOT'O OKUCJICHUA u BOCCTaHOBJICHHA
OIIpEACIIACMOr O KOMIIOHCHTA. Hcnonb3oBaHue
OKHCINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ B

AHAJUTHUYECKON XHUMHM. OI_IeHKa HallpaBJICHUA H FJIY6I/IHI>I
IMPOTCKAHUA OKHCIINTEIIFHO-BOCCTAHOBUTEIIHLHOM pCaKkuuu 1o
KOHCTAHTC XUMHUYCCKOI'O paBHOBCCHS.

Tema 11. [IlpoGootbop u
poOOIOIrOTOBKA.

[Ipo6ooTdop 1 MpoOONMOATrOTOBKA B XOJA€ aHanu3a. Buubl
npo6 (pazoBble, OOBeIWHEHHBIC). IIpencTaBUTEIBHOCTD
pOOBI. ®dakTopsl, 00yCIIOBIMBAIOIIINE pasmep
npencraBuTenbHo  mpoObl.  Crenuduka W mpaBuiia
mpo6ooTdopa s 00BEKTOB paszHoro tuma. Ordop mpod
TOMOT@HHBIX ¥ TeTepOreHHbIX MartepuanoB. CrnocoObl
POOONIOATOTOBKH: U3MeNIbUeHHE, pacTBOpeHue,
TepmMooOpaboTka, oOpaboTka pearentamu. Heobxonumocts u
CHocoObl  MepeBoJla KOMIIOHEHTOB MpoObl B (hopmsl,
ONITUMAJIbHBIE JIJIs1 BHIOPAaHHOT'O METO/1a aHaIN3a.

CrniocoObl nosTyyeHus: NpeACTaBUTEIbHON MPOOBI TBEPBIX,

KHUJIKUX U Ta3000pa3HbIX BEILIECTB, B YAaCTHOCTU OOBEKTOB
OKpyKaromen cpenpl. [lorpemHocty, BO3HUKAOIIKAE B XOJI€
npo6oordopa. YcTpolicTBa M MpPHUEMBI, UCIOJIb3yeMble MpPHU
orbope mnpo6. IlepBuunHas o00pabOTKa, yMEHBIIEHUE U
XpaHeHHe OTOOPAHHBIX MPOO.
PaznoxkeHne OpraHMYecKWxX BEUIECTB IOJ  JIeHCTBHEM
OKHCIIUTENIeH,  KaTalu3aTOpOB, BBICOKHX  TEMIIEpaTyp,
JIaBJIEHUs, BBICOKOYACTOTHOro paspsaa. KomOuHupoBaHue
pa3HBIX  BO3JEWCTBUM B  XOJAE CyYXOM M MOKpOH
MuHepanu3auuu. KOHLEHTpupoBaHHE MHKpOIpHUMeceil U
OTJeNICHHE MEIIAIIuX KOMIIOHEHTOB. [lpeaBapurensHOe
OKHCJICHHE WJIM BOCCTAHOBJICHHE aHAJIUTOB, MEPEBOJ UX B
JeTy4le WIM OKpallleHHble COEAMHEHMs (JepuBaTH3aAIM).
CriocoObl yCcTpaHeHMs WM YydeTa 3arpsi3HEHH M IOTepb
KOMIIOHEHTOB B X0/I€ IIPOOOIIOATOTOBKH.

Tema 12. Amnamu3 BeliecTBa
HEU3BECTHOI'O COCTaBa

Knaccudukanms 00BEKTOB a”aJIM3a. OOBEKTHI
TEXHUUYECKOTO aHanu3a (ChIpbe, MONYNPOIYKTHI, TOTOBas
MPOJIYKIIMS, CTOKH W Ta30BbIe BBIOPOCHI MPOMBIIUICHHBIX
OpennpusaTuii). 3amaun W cHenuduYeckrue OCOOEHHOCTH
TEXHUYECKOTO aHallM3a KakK croco0a KOHTPOJS KadyecTBa.
Texuunueckui aHaiu3 B METaJUIyprU4eCKOU
MIPOMBINIJICHHOCTH, TepepaboTke HePTH W IPYruX OTPaCIIX
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MPOMBIIIJICHHOCTH. AHaIU3 (PYHKIIMOHAIBHBIX MaTepUaoB U
0c000 YUCTHIX BEILECTB.

OOBeKThl OKpyKarolllel cpeAbl Kak OOBEKThl aHalIMu3a
(BO3MyX, TPHUPOJHBIE W CTOYHBIC BOJBI, IOYBHI, JTOHHBIC
otnokeHus1). Crnenuduka aHaiM3a TaKUX  OOBEKTOB.
[Ipobnema opraHm3anu MaccOBOTO aHAIM3a OOBEKTOB
OKpYKarolllel cpeapl MO0 MHOXKECTBY IOKa3aTeliell cocTasa.
[Monstne o IIJAK. JlaGoparopubie u BHelabopaTOpHBIC
METOJIbl aHaiu3a OOBEKTOB OKpyKaromeil cpeasl. Tect-
METOABl Ul KOJMYECTBEHHOTO aHajin3a JTHX OOBEKTOB.
Ckpununr. Meronpl  ompeneieHus: CYNEpTOKCUKAHTOB.
Omnpenenenue MHTETPANbHBIX (0OOOIICHHBIX) IOKa3aTenei
cocTana.

ATpOXMMHYECKUN aHalW3, aHAJMW3 THIIEBbIX MPOTYKTOB.
Crneunduka aHanu3za OHOJOTHYECKMX UM MEIULIUHCKUX
O0OBEKTOB, WX HCCIEJOBaHWE W  aHaiM3.  MeToabl
KJIIMHUYECKOTo U (hapMalleBTHUECKOT0 aHalln3a.

Cooepircamenwvnutit Modyns 2 «Konuuecmeennulil anaiusy

Tema 1. Merpoaoruueckue
OCHOBBI XMMHYECKOT'O aHAIIN3a.

XUMUYECKUH  aHAIM3 KaK H3MEpPEHHE  KOJHUYECTBa
BellecTBa. AOCOJIIOTHBIE M OTHOCHUTENbHBIE IOIPEIIHOCTH
KOJIMYECTBEHHOro aHanu3a. CiydaliHble U CUCTEMAaTUYECKUE
MNOTPEUIHOCTH,  CIOCOOBI MX  OHEHKH. [IpaBUIBHOCTD,
MPELIM3UOHHOCTb, TOYHOCTh PE3yNbTaTOB aHayu3a. [IpuunHbI
BO3HUKHOBEHHUSI CUCTEMaTHYECKUX norpemtHocrei. CrocoObl
IIPOBEPKHU IPAaBUJIbHOCTH pe3yJbTaToB aHaImM3a:
UCIOJb30BAHNE CTAaHAAPTHBIX O0pa3lloB, COMOCTaBJIEHUE
JNaHHBIX, T[IOJIYYEHHbIX  pa3HbIMM  METOJaMH,  METOJ
CTaHJApTHBIX J00aBok u Jap. IlpoBepka 3HauMMOCTH
CUCTEMAaTUYEeCKUX MorpemHocTeid (Ha (QoHEe CclydalHbIX).
Heo6Xx0a1uMO0CTh KOHTPOJIBHOTO («XO0JOCTOI0») OTBITA.

[IpyunHBl BO3HHMKHOBEHUS CIIY4alHBIX IIOIPEIIHOCTEN
aHasn3a. CTaTUCTHUYECKOE paclpelesieHue pe3ysbTaToB
MOBTOPHBIX ~ u3MepeHuil  (aHamm3oB).  CraTHcTHYECKas
00paboTKa pe3ysbTaTOB NPU HOPMAIBHOM paclpeesIeHUH
CIIy4alHbIX MOTpemHocTel. ['pyObie mpoMaxu M crocoObl UX
BbIBICHMs.  OneHka  NpPeuu3HOHHOCTH  (CXOJUMOCTH,
BOCIIPOM3BOJMMOCTH) pE3yJIbTaTOB aHainu3a. Pacuer u
HCIIOJIb30BaHNE JIOBEPUTENBHBIX MHTEPBAJIOB.
ConocraBneHue pe3ylbTaToB aHalu3a (BEIOOPOK).
MeTponoruueckue acnekTbl HMHCTPYMEHTAIBHBIX METOJI0B
aHann3a. YyBCTBUTENBHOCTh M CEJIEKTUBHOCTb METOJIUK
ananu3a. [Ipesnen oOHapyKeHHs, €ro CTaTUCTHYECKas OLEHKA.
CrniocoObl CHUKEHHUS Npeziesia OOHapYKEHHUS.

Tema 2 . I'paBumMeTpHuecKuil
METO/]I aHAJIN34.

Ob6nactu HCIIOJIb30BaHUS, pelaeMble 3a/1a4H,
MIPAKTUYECKOE  3HAYEHUE MeTo/a. [lpuHuuner  u
AQHAJINTUYECKUE BO3MOYKHOCTH I'PAaBUMETPUYECKOIO aHAIM3a.
Texnuka u TOuyHOCTh B3BemMBaHusA. OOmas cxema
IPaBUMETPUYECKOIO  ONPEICIIEHUs  BEUIECTB  METOJOM
ocaxJieHHs. BakHellne opraHnyeckrue M HEOPTaHMYECKHUE
ocaauTenH, X BBHIOOp. TpeboBaHHS K OcCaxaaeMol U
rpaBUMETPUYECKON dbopmam. Pacuer pe3yJIbTaTOB
IpaBUMETpPUUYECKOro aHaiu3a. IIpuMepsl ero npakTHuecKoro
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HCIOJIb30BaHUS.

Bo3MOKHBIE HCTOYHHMKH ITOTPELIHOCTEW B TPABUMETPUUECKOM
aHanuze. Texnuka Mmerona. [IpaBuia mnonydeHus oOcaaKoB
(mpaBuna TananaeBa) W WX TeopeTHYecKOe OOOCHOBAHHE.
I'paBumeTpuueckuii pakTop (aHATUTHUYESCKUH MHOMXKUTEIND).
Bri6op macchl HaBeckH, BBIOOp 0Obema ocaauTens, Beioop pH
OCaXICHHUSI, OIICHKA MOTEPh MPHU OCAXKJICHUU U MPOMBIBAHUU.
[IpsiMple ©  KOCBeHHblE  MeTOAbl  OTroHku. OOmiee
MpeJcTaBiIeHe 00 SJEMEHTHOM aHallu3e OpraHuYecKHux
BEIIIECTB c IPaBUMETPHUECKUM OKOHYaHHUEM.
TepMorpaBUMETpUUECKU aHAJIHN3.

Tema 3.

Bsenenune B

TUTPUMETPUYECKUI aHaIn3.
KucnorHo-ocHOBHOE

TUTPOBAHHUC.

Ob6nactu HCII0JIb30BaHus, peliaeMble 3a/1a4H,
IIpakTHUYeckoe 3HadeHue Meroga. OOmue NpPUHLUIBI
TUTPUMETPUUECKOIO  aHalu3a, €ro  JIOCTOMHCTBA U
orpannyenus. Kinaccuduxanus THTpPUMETPUUECKUX METOOB.
TpeboBanusi, npeabABIsSEMble K PEAKIUSAM, HCIOIb3yEMbIM
uig tutpoBaHud. lloHATHE O TOYKE SKBUBAJICHTHOCTH U
KOHEYHOM TOuke THUTpoBaHus (K.T.T.). Cranmaptuzanus
pabouux pactBopoB. MHaukaropel, obume TpeOoBaHUS K
HuM. IlpuMeHeHHe UWHCTpYMEHTaJIbHBIX METOJOB IS
perucTpanyy KpHUBBIX TUTPOBaHHS U (DUKCHPOBAHHS K.T.T.
MonenupoBanue mpolecca TUTPOBaHUS C  [TOMOLIBIO
JUHEWHBIX U Jorapudmuyeckux  kpuBblX.  Ckadok
TUTPOBaHUsA. ['paHULIbI CKauka, OOecleunBarolue 3a1aHHYI0
TOYHOCTb OINpeeNIeHus K.T.T. Pacuer pe3yibraTroB aHammsa
IpU MPOBEACHUU MPSIMOro, oOpaTHOrO M 3aMECTUTEIILHOTO
TUTPOBAHUS.

[IpurotoBnenne u© XpaHeHHe pabOYUX PacTBOPOB.
IlepBuuHble cTaHIapThl, TpeOoOBaHMS K HHUM. BTopuuHble
CTaHapThI. @uKcaHaJIbI. TexHuka TUTPUMETPUH.
ABroMatuzanus TuTpoBaHusa. Cnenuduka TUTpOBaHUS B
HEBOJHBIX CpE/Iax.

KucnorHo-ocHoBHOE TuTpoBaHue. OnpenenseMble BEIIECTBA,
OCHOBHBIE THUTpPAHTbI, CTaHAapTHbIE BemiecTBa. Obnactu
IIPaKTUYECKOT O IIPUMEHEHUS KHCJIOTHO-OCHOBHOTO
TUTpoBaHUsA. KpuBble TUTpPOBaHMsS CHIBHBIX M CJIaObIX
MpPOTOJIUTOB.  BnusHMe  mpuponbl W KOHUEHTpaLUu
TUTPYEMOTO BEUIECTBA HA BUJ KPUBON TUTPOBAHHUSA U BBICOTY
ckauka. [IpenenbHoe pa3z0aBieHHE TUTPYEMOTO pacTBOpa.
OOmiee mnpeacTaBiIeHHE O THUTPOBAHUM MHOTOIPOTOHHBIX
KHUCJIOT (OCHOBAaHMI) U CMECEH pa3HBIX KHUCIOT (OCHOBAHHIA).
Bb100p KHCIOTHO-OCHOBHOTO HMHAMKATOpA C YY4ETOM COCTaBa
pacTBopa B TOUKE 3KBUBAJICHTHOCTH.

Honno-xpomogopHast Teopus KHCJIOTHO-OCHOBHBIX
uHauKaTopoB. WHTepBas mnepexola OKpackd, IMOKa3aTellb
TUTpOBaHUs. BbIOOp HMHIMKaTOpa MO KPUBOH TUTPOBAHUS.
[Iporuo3upoBanue VHJIUKAaTOPHBIX ITOTPEUIHOCTEM.
IIpuMeHeHne HEBOIHBIX PACTBOPUTEIEN B METOJIE KUCIOTHO-
OCHOBHOT'O TUTpOBaHUs. BiusHIEe npupoibl pacTBOPUTENS HA
BBICOTY CKauka. Bpibop pacTtBopuTens A  pas3HbIX
AHAJINTUYECKUX 3a]1a4.

Tema 4.

OKHUCIIUTEILHO-

PeaKHI/II/I OKHCJICHHUA-BOCCTAHOBJICHUS, HCIIOJIB3YyCMBIC B
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TUTPUMETpUYECKOM aHanmu3e. Kiaccudukanus MeTom0B.
[ToctpoeHne KpUBBIX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHOIO
TUTpOBaHUsA. PaKTOpbI, BIMAIONIME HA XapaKTEp KPHUBOM:
pasznuure B 3HAYCHHUSIX (OPMATbHBIX PEAOKC-TIOTCHIIMAJIOB,
KHCJIOTHOCTh CPE/Ibl, KOMIUIEKCOOOpa30BaHWEe, MOHHAs CHIIA.
CnocoObl KOHTPOJISi KOHEUHOM TOYKM TUTpoBaHus. Pemokc-
WHIUKATOPBI, UX BbIOOp. [IpMHOMIBI, TpeuMyIecTBa,
OTPaHUYECHUSI PA3HBIX OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX
METOJIOB.

[IpenBapurensHoE OKHCIICHHE u BOCCTaHOBJICHHE
OTIpeNIeAEMBbIX  BEIIECTB. TeXHUKA H  CIenu(pUIECKue
O0COOCHHOCTH METOJIOB MIEPMaHTAaHATOMETPUH, HOJOMETPHUH U
HOJIMMETPUH, AUXpOMATOMETpUH. [lepBUUHBIE U BTOPUYHBIE
CTaHJIapThl B peOKCMETpuU. MHTEpBaIbI Mepexoa OKpacKu
YHUBEPCAIbHBIX PEIOKC-UHAUKATOPOB. Hcrounukn
MOTPEIIHOCTEN, CBS3aHHBIX CO CJOXKHBIM MEXaHU3MOM U
3aMEJICHHOCTBIO PEaKIUil, HCIOJIb3YEMBbIX NIl THTPOBAHMSL.

[Ipoueccel  ocaxxaeHUss B~ TUTPUMETPUU.  3HAUYEHUE
CTEXHMOMETPUHU PEaKLUU M CKOPOCTH OOpa3oBaHMs OCAJKOB,
BIUSHUE ajcopOuuu. BakHelnine TUTPaHTBI-OCAIUTENH.
Aprentomerpus. Kpusble TuTpoBanus. IIpakTnueckoe
MIPUMEHEHHUE OCAIUTEIBHOTO TUTPOBAHMUSL.

CriocoObl (UKCUPOBaHMUS KOHEYHOM TOYKM TUTPOBAHHS B
apreiromerpuu: Mmertoasl Mopa, @ousbrappa, PasHca.
B0O3MOXHOCTD  pa3ieabHOrO  ONPENCIICHUs TaJOT€HUIOB.
Mepkypomerpus.

BOCCTAaHOBUTEIHLHOE
TUTPOBAHUE.

Tema 5. OcagurenpHoe
TUTPOBAHUE.

Tema 6. KomruiekcoHo-

MCTPUUCCKOC TUTPOBAHUC.

Peakunu  KOMITJIEKCOOOpPa30BaHUS B  TUTPUMETPHYECKOM
ananuse. Beibop TtuTpanta. Mcnonbp3oBaHue MOIUICHTATHBIX
JTUTAHJO0B (aMUHOTONUKAPOOHOBBIX KHCIOT) B KadyecTBE
TUTPAHTOB. AHaUTHYECKHE BO3MO>KHOCTH
KOMILIEKCOHOMETPUYECKOTO METOo/A. OtHOCuTENbHAS
YCTOMYHUBOCTh KOMIIJIEKCOHATOB Pa3HbIX METAIOB. BiusHue
pH Ha paBHOBecHe B3aMMOJEWUCTBUS HMOHOB METAIOB C
KOMILUIEKCOHaMH. Vcmosib30BaHME YCIOBHBIX KOHCTAHT MJIS
OmnpeNeleHUus]  BO3MOXKHOCTM U MOCJIEA0BATEIbHOCTU

TUTPOBAHUS METaJIJIOB KOMILIEKCOHaMHU. Crnioco0sl
MOBBIIIEHUS! ~ CEJIeKTUBHOCTH  TUTPOBAHMAL. Kpussie
KOMITJICKCOHOMETPHUICCKOT'O TUTPOBAHUA. Croco05bI

YCTaHOBJICHUS KOHEUYHOM TOYKHU TUTPOBAHUSA B
KOMIUIEKCOHOMETpUHU.  BakHelne  yHMBEpCAJbHBIE W
cnieuupuyeckue METaJUIOXPOMHBIE MHJUKATOPBI.
XHWMHMYECKUE PEaKIUH, NPOTEKAIOIINE C UX YYACTUEM B XOJI€
TUTpOBaHUsA.  KOMIUIEKCOHOMETPUYECKOE  ONpeeiIeHUe
HEMETAJUIOB U OPTaHUYECKHUX BEIIECTB.

Baxneiimue KOMIIJIEKCOHBI. IIpurorosnenue u
CTaHJApTHU3alUs PpPACTBOPOB KOMIUIEKCOHOB. (CocCTOsiHHE
OJITA B BomHOM pacTBOpe INpu pa3sHOW BenumuuHe pH,
ocobennoctu  B3ammogerictBus  JJ[TA ¢ pa3HbIMH
MeTajulaMu. JlaOunbHblE W HMHEPTHbIE KOMIUIEKCOHATHI.
@akToOphl, BIMSAOIIME Ha BEIUYMHY CKauyka KpPUBOH
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS. Bri6op
ontumanpbHoro pH. TpeOoBanus, mpeabsIBIIEMbIE K
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METAJNIOXPOMHBIM ~ MHIUKaTtopaM. HHTepBansl mepexona
OKpPacKM TaKMX HHIUKATOPOB. VICTOYHMKM IOrpElIHOCTEN
IIpY TPOBEACHUH KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS
(671OKMPOBKA MHIMKATOPOB H JP.).

Tema 7. O06mas
XapaKTEPUCTUKA
3JIEKTPOXUMHYECKUX METOJIOB.
[ToreHMOMETpUSL.

Oobnactu UCIIOJIb30BaHUS, pelaeMble 3ajJauu,
MPAKTUYECKOE 3HAUCHUE DIIEKTPOXUMHUYECKUX METOJIOB.
O6mmit  0030p u KIacCU(UKAIUA DICKTPOXUMHUUYECKUX

MetofoB.  OOmactd  NpUMEHEHUs,  JOCTOMHCTBA U
OTPaHMYEHUsT  OTHENbHBIX  MeronoB.  ComocraBiieHHE
AHAIIMTUYECKUX BO3MOXKHOCTEMN (4yBCTBUTEIIBHOCTb,

n30MpaTeNbHOCTh, TOYHOCTh M T.II.) Pa3HbIX METOJIOB.
DNEKTPOXUMHUUECKHE sUEHKU. OIJIEKTponbl. PaBHOBECHBIE U
HEPaBHOBECHBIE AIIEKTPOXUMUYECKHE CUCTEMBI.

[ToreHunan ayeKTposa Kak aHaJIUTHUUECKUH CHUTHAJL.
VpaBuenne HepHcra. Kiaccudukauus 37eKTpoJloB 1O
MEXaHU3My BO3HHMKHOBEHHS NOTeHLHMana. MeTalndeckue u
MeMOpaHHble (MOHCEJIEKTHUBHBIE) HJIEKTPOAbL. JIEKTPOJbI
CPaBHEHUS W WHIUKATOPHBIE 3JIEKTPOJbl. AHAJIUTUYECKUE

BO3MOYXHOCTHU MeTo/1a npsIMOi MOTEHLIUOMETPUHU
(monometpumn). Msmepenne pH ¢  wucnomsb3oBaHueM
CTEKJISTHHOTO WHAUKATOPHOTO ANEKTPOAA.

[Torenmmomerpruueckoe TtutpoBanue. IlpenmyinectBa u
OTpaHMYEHUS]  METOJa IO  CpPaBHEHUIO C  TPSAMOH
noreHuuomeTpueid. OCOOEHHOCTH MOTEHIIMOMETPUUECKOTO
TUTPOBAaHUS C TMPUMEHEHHEM pEaKuuid pa3HOro THIIA.
Haxoxnenne  TOYKM  SKBHBAJEHTHOCTH IO  KPHBOH
MOTEHIIMOMETPUYECKOTO TUTpOBaHUs (AuddepeHnnaIbHbINn
METO/I, METOJ] TPEX KacaTelIbHBIX H JIP.).

OnektpoaHas QyHKIHUA, KOIPOUIUEHT CEIeKTUBHOCTH,
BpeMs OTKJIMKa Il WHAHUKATOPHBIX SJEKTPOJOB Pa3HOTO
TUna. AnmnapaTrypa A U3MEPEHHs] Pa3HOCTHU AJIEKTPOHBIX
noteHuuanoB. CrnocoObl pacuera KOHUEHTPALMU aHAJINUTA T10
pe3yabTaTam MOTEHIMOMETPUUECKHUX WU3MEPEHUI.
YCTpoiCTBO M MIPUHITUTT PAOOTHI AJEKTPOJIOB C TOMOT€HHBIMU
U TETEePOreHHBIMH  KPHUCTANIMYECKUMU  MeMOpaHaMu,
3JEKTPOJIOB C TOJABM)KHBIMM HOCHUTENIIMH, CTEKJISHHBIX,

(GepMEeHTHBIX W Ta304yBCTBHUTEIBHBIX  DIIEKTPOIOB.

ITpuMeHeHre NOTeHIIMOMETPHUECKUX CEHCOPOB.
Tema 8. Boabrammnepo- OO6uwmit MIPUHIINII " Kiaccuukanus
METPUYECKHE METOJIBI BOJIETAMITEPOMETPUIECKHX METO/IOB. Kraccnueckas

nonsporpadus.  llomspuzamust  pTYTHOTO  DJIEKTPOAA.
JlocTOMHCTBAa W HENOCTAaTKH PTYTHOTO »JekTpoaa. OOmas
XapaKTEePUCTHKA nossiporpaduueckoi KPUBOM.
Huddysuonnsii  Tok. Bpibop (oHOBOro 3neKTpOIMUTA.
3aBuCUMOCTh TU(PPY3MOHHOTO TOKA OT PA3TUUHBIX (AKTOPOB.
VYpaBHenne WnbkoBuua. YpaBHEHHE MOJSpOrpapuuecKon
BoJiHbl MiibkoBuua-I'elipoBckoro. IloreHuman nosryBOIHBI
KaK  Ka4yeCTBEHHAs  XapaKTEPHCTHKA  JICTIOSIPHU3aTOPA,
omnpeNieJieHue TMOTeHIMana TMOJyBOJHbL. OrpaHudyeHus u
HEJIOCTAaTKU KJIACCUYECKOU MOJIsIporpaduu.

CoBpeMeHHbIE  BOJBTAMIIEPOMETPUUYECKHE METOJIBI.
[IpumeneHne TBEpPIBIX AJIEKTPOJAOB. AMIIEPOMETPUUECKOE
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TUTpoBaHue. BbIOOp MoTeHInana HHAUKATOPHOTO 3JIEKTPOAA.
Bun KPHUBBIX aMIIepOMETPUIECKOTO TUTPOBAHMUS.
VHBepcuoHHAas  BOJBTAMIIEPOMETPHs: IMPUHLUI  METOJa,
npeumymectsa  MBA 1o  cpaBHeHMIO ¢ JIpyrUMU
BOJIETAMIIEPOMETPUYECKMMUA ~ METOAAMHU.  AHaIUTHYECKHE
BO3MOKHOCTH M TPAaKTUYECKOE NPUMEHEHHUE COBPEMEHHBIX
BOJIETAMIIEPOMETPUYECKUX METO/I0B.

[Tonsporpaduueckne Makcumymbl.  OmnpeneneHue
KOHCTaHT YCTOHYMBOCTH KOMIUIEKCHBIX COECIUHEHUH I10
pe3yabTataM  HM3MEpPEHHMH  TOTEHIMana  IOJIYBOJHBI
[lonspu3aunoHHbIE KpHUBBIE I Ppa3HbIX  3JIEKTPOJOB.
[lonatue 00 ocmmwuiorpaguueckodl M TMEPEMEHHOTOKOBOU
nojsiporpaguu. AMIEpoMeTpUYEecKoe TUTPOBAHHE C ABYMS
HOJISIPU30BAHHBIMU AEKTPOJAMU (OmammepomeTpust).
CoBpemeHHas anmaparypa Ui IIPOBEACHUS
BOJIETAMIIEPOMETPUYECKOTO aHAJIH3a.

Tema 9. KynoHomerpus u

3EKTPOrPaBUMETPHS.
Konnykromerpus.

OO6mme  OpUHIUNBI W TEOPETUYECKHE  OCHOBBI
KynoHometrpuu. 3akoHel Dapages. CrocoObl ompeaeneHus
KOJINYECTBA DJICKTPUUYECTBA, 3aTPAYCHHOTO Ha BJIEKTPOJIN3
AHAIM3UPYEMOr0 PACTBOpPA; NPUMEHEHUE KYJIOHOMETPOB.
KynoHomerpus mpu MOCTOSHHOM TOKE U TOCTOSHHOM
noreHuuane. Merox mpsAMoi  KyloHoMerpuu. Pacuer
pe3yibpTaTa aHaJIn3a.

Kynonomerpuueckoe  TUTpOBaHHUE. Buemnsis  u
BHYTpPEHHss reHepauusi TuTpanrta. OnpenerneHre KOHEUHOH
TOYKM TUTpoBaHMs. lIpenmyinecTBa U OorpaHuueHUs] METOJA
KYJTOHOMETPUYECKOTO  TUTPOBAHUS IO  CPaBHEHUIO C
KJIACCHYECKHMMHU  BapuaHTaMH  TuTpuMmerpuu. [lpumepsl
MPAKTUYECKOTO MPUMEHEHHS KYJIOHOMETPUUECKUX METOIOB.

[lpuHnMMIBL,  OOCTOMHCTBA, 00JacTb  MPUMEHEHUS

AJIEKTPOTrpaBUMETpUU. Armmaparypa. Pacder HanpspKkeHus
paznoxenus. llepenanpsoxkenue.
DONeKTpoNn3 TpU  KOHTPOJUPYEMOM  TOTEHIHANe, €ro
NPUMEHEHHUE Uil  pa3feleHuss U  KOHIEHTPUPOBAHUS
METaJUIOB. BplieneHne MeTauioB Ha PTYTHOM KaTroje.
BryTpenHuii anexTpoaus.

[IpuHUMnIBI KOHJYKTOMETPHUECKOTO aHaImn3a.
Bo3moxkHocTH MeToma W 00JIaCTH  €ro  MPaKTHYECKOTO
npuMeHeHus. M3MepeHne 3JIeKTpONpOBOIHOCTH PACTBOPOB.
CBA3b yIENBbHOW 3JIEKTPONPOBOJHOCTA C KOHIUEHTpALMER
ompenensieMoro  BemectBa. lIpsimas  KOHAYKTOMETpHSI.
Konnykromerpuueckoe  tuTpoBanue. IIporHozmpoBanune
KPUBBIX KOHAYKTOMETPUYECKOTO THUTPOBAHUS C YYETOM
MOABMKHOCTH HOHOB. [IpriMeHeHne KOHTyKTOMETPUH.

Tema 10.
MIPE/ICTABJICHHE

Oobitee
0

CIICKTPOCKOIINYCCKUX MCTOHAX.

Metoasl
CIIEKTPOCKOIIHH.

aTOMHOU

Oobmactu HCIIOIB30BaHUA, peliaeMbie 3aa4y,
HpaKTquCKOG 3HAYCHUEC CHGKTpOCKOHI/I‘—IeCKI/IX METOOOB.
OOmye MPUHIMIBI U KIACCU(PUKALUSA CIIEKTPOCKOTMYECKUX
METOOB. AOGCOpOITHOHHEIE, SMUCCUOHHBIE u
(bayopeciieHTHbIC METOJIBL. 3HaueHue pa3HbBIX
CIEKTPOCKOIMUYECKMX METOJOB B TNPAKTHKE XHMHUYECKOTO
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aHayu3a.

Jlnama3oHbl 3JEKTPOMArHUTHOTO W3JIy4eHUs, HauOolee
mUpoko mpumeHsieMble B aHanuse (MK-u3nydenue, BUAMMBINA
cBeT, Y®-usiyueHue, pPEHTTEHOBCKUE JYy4H). OHEpruu
KBaHTOB W JJIMHBI BOJIH (YacTOTHI, BOJHOBBIC YHCIA),
COOTBETCTBYIOLIME pa3HbIM Jana3zoHaMm.
MoHoXxpoMaTHuecKoe M MOJUXPOMATHUECKOE H3IIydeHHUE.
O6mee mnpenacraBienne o crnekrpax. Kriaccuduxamms
CHEKTPOB (CHEKTPhl UCIYCKAHUSI U TOTJIOIIECHUS, aTOMHBIE U
MOJIEKYJISIPHBIE  CIEKTpPbI). ODHEPreTH4YecKHe IEepexo]pl B
aToMax M MOJIEKYJax, MPUBOASAIINE K BO3HHUKHOBEHHIO
CHEKTpoB pa3Horo tumna. CriocoObl PErucTpaluu CIEKTPOB.
Hcnonb30BaHre CHEKTPaNbHBIX MAHHBIX ISl YCTAHOBICHUS
CTPYKTYPBI MOJIEKYII, uacHTU(DUKAITIH BEILIECTB,
KOJIMYECTBEHHOTO OMPE/IEICHUS BEIIECTB, aHAIN3a CMECEH.

CrextpanbHble TIpUOOpPBI, UX Kiaccudukams. OCHOBHBIE
y37bl CHEKTpaibHOTO Tmpubopa. VICTOYHUKH H3IIydEHUS.
Crioco6bl MOHOXPOMAaTH3aIIUHU. OnHokaHaIbHBIE u
MHOTOKaHAJIbHBIE CIEKTPOMETPhl. [IpHeMHUKH H3ITydeHUS:
dboTosmynbcuu, GOTOAIEMEHTHI, POTOYMHOKUTEH, TUOTHBIE
JUHEWKH W  JIpyrde€  MYJIbTUCEHCOPHBIE  YCTPOMCTBA.
XapakTepUCTUKU CIEKTPAIbHBIX JIMHUH W THUKOB: JJIMHA
BOJIHBI, HHTCHCUBHOCTb, NOJyIUpruHa. CBsI3b UHTEHCUBHOCTHU
W3ITy4eHUs (moruomiexus) c BEPOSATHOCTHIO
COOTBETCTBYIOIIUX SHEPIeTUYECKUX NIEPEXOJIOB.

[IpyHIMII ¥ OCHOBHBIE CTaJUHU ATOMHO-DMHCCHOHHOTO
cnektpaimpHoro aHammza (ADC). CrocoObl  aToMH3aIuu
MpoOBI U BO3OYKJIEHUSI aTOMOB: IJIaMsl, AJIEKTpUYecKas 1yra,
WCKPOBOW pa3psiji, WHIYKTUBHO-CBSI3aHHAs Iula3Ma H Jp.
AHanutnyeckue BO3MOXXHOCTU ADC Mpu HCHONb30BAHUU
pa3HbIX  UCTOYHMKOB  BO30yXkJeHus  (ompenensiemble
AJIEMEHTHI, peesibl OOHAPYKEHUSI, TOYHOCTh OTpeeNICHUs U
np.). CiocoObl perucTpaluu CIeKTPOB M HEOOXOauMast NSt
sToro amnmnaparypa. Ono3HaHHE 3JE€MEHTOB IO MOJIOKEHHUIO
CHEKTpaJbHbIX JUHMNA. YpaBHeHue Jlomakuna-Illeii0e.
CnocoObl pacuera pe3yiabTaTOB KOJHMYECTBEHHOTO aHANU3a,
00J1aCTH ¥ IPUMEPHI €T0 MPAKTUUECKOTO MPUMEHEHHS.

[IpuHIMI ¥ OCHOBHBIE CTaJAMHU ATOMHO-a0COPOIIMOHHOTO
cnektpaapHoro  aHammza  (AAC). Cxema  aTOMHO-
abCcopOIIMOHHOTO  CcreKTpoMeTpa. VICTOYHMKK HU3ITydeHHs
(JTaMITBI C TIOJIBIM KaTOJIOM, HICTOYHUKH CIUIOITHOTO CIIEKTpa U
ap.), [lnaMenHas U SIEKTPOTEPMUYECKAsT AaTOMH3AIUS TPOOHI.
3aBUCUMOCTh ~ ONTHYECKOM  TUIOTHOCTH  IUIa3Mbl  OT
COJIep’KaHusl dJIEeMEHTOB B Tpobe. DakTopbl, BIUSIONIUE HA
TOYHOCTH aHaiu3a. O0JacTH MPAKTUUYECKOrO IMPUMEHEHUs U
aHAIMTUYECKUE BO3MOXHOCTH MeToja AAC.

Temmneparypa mna3Mbl TPU  HKCIOIB30BAHUHM Pa3HBIX
CIOocO0OB BO30YXXKIEHMsI, COCTOSHHE BEIIeCTBA B ILIA3Me.
3aBUCUMOCTh HWHTEHCUBHOCTH CIIEKTPAJbHOW JIMHUM OT
pasnuuHbIX  (QakTopoB. BpIOOp aHATUTHUYECKOW JHHHUH
ompezenseMoro aneMmenta. [Ipoiecchl camMOMNOrIOIIEHuUs,
WOHM3AIMM, OOpa3oBaHHWS  MAJOJETYYMX  COCJAMHCHUN;
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BIMSHUE JTUX TIPOIECCOB Ha (OpMY TpagyHpOBOYHOTO
rpapuka. Meron 1utaMeHHOH (dotomerpun. Bumgsl u
temriepatypa IutamMeHd. CrnocoObl pacuera pe3yJbTaToB
aHaJIM3a B IIaMeHHOU (hoTOMeTpHH. ANmaparypa MeTo/ia, ero
TOYHOCTD U TIPEEIIbl OOHAPYKEHUS.

AHaNUTUYECKUE CUTHAJIBl JJIEMEHTOB TP  Pa3HBIX
cmoco0ax  perucrpanmudd  crmekrpa.  AOcCoiIoTHOE U
OTHOCUTENILHOE  MMO4YepHeHHe  (OTOIIacTHHKH.  MeTox
TOMOJIOTUYECKMX TMap H JPYyrue TPHUEMbl TOBBIIICHUS
touHoctd ADC mpH HCHNONB30BAHUM JYrOBOTO pas3psija.
HoctounctBa u orpanuueHuss ADC ¢ UCHOIb30BaHUEM
WHJIYKTUBHO-CBSI3aHHOM TIa3MBbl.

Meron «xomomnoro mapa» B AAC. CrnocoObl
yCTpaHEHUs BIHSIHHS (POHOBOTO TIOTJIONICHHUS M H3JIYYCHUS.
[IpeumyriectBa, orpannuenus u Hegocratku Mmerona AAC no
CPaBHEHHUIO C aTOMHO-PMHUCCHOHHBIMH METOAAMH (TOYHOCTb,
YYBCTBUTEIBLHOCTb, IKCIIPECCHOCTD U JP.).

Tema 11. Metoasl
MOJICKYJISIPHOM CIIEKTPOCKOIINH.

CrekTpsl NOMIOUIEHUS MOJIEKYJl B BUAUMON u Y@
obmactsax cnekrpa. CBs3b  CTPYKTYpPbl  MOJIEKYJBl C
XapaKTepUCTUKAMU CIIEKTpa MOIJIOUIeHHs coequHeHus B Y -
U BUIUMON o6nactu. OpraHuyecKMe U HEOpPraHUYecKue
COEIUHEHMS, ONPEEIIIEMbIE 110 COOCTBEHHOMY IOTJIOLICHUIO
ux  pactBopoB. BzammopeiictBue  UK-uzmyuenus ¢
MOJICKYJIaMH; CIIEKTPHI norionieHus: mojekyn B MK-o6mactu.
XapakTepUCTUUECKUEe YacTOThl (YHKLIHMOHAJIBHBIX TIPYII B
OpPraHMYECKUX COCAUHEHUSIX.

N3mepenue CBETOIOIJIOIEHUS pacTBOpPOB.
HeoOxonmumocts 1 BBIOOp  pacTBOpa  CpaBHEHHS.
KonnuecTBeHHBIE XapaKTEPUCTHKU IIOIVIOIIEHHs CBETa, HX
B3auMOCBsI3b. 3akoH byrepa — JlamGeprta — bepa. OTkinoHeHus
OT 3aKOHa, WX MPUYMHBI U CIOCOOBI MPEIYNpPEkKACHUS.
OCHOBHBIE CXEMBI U Y3JIbl CIIEKTPOMETPUYECKON anmnaparypsl.
OcobeHHOCTH — ammaparypbl, HCIOJIB3YeMOM B  pa3HBIX
nuana3zoHax JAJiuH BoyiH. CriekTpooromeTpusi U GoToMeTpus,
COIOCTaBJIEHWE BO3MOXHOCTEH M MpeuMylecTB. Buibop
AQHAJIMTUYECKOW JNMUHBI BONHBEI (cBeTodunbTpa). CrocoObl
pacuera KOHLEHTpaluu aHaauTa. YyBCTBUTEIBHOCTH U
TOYHOCTb CHEKTPO(OTOMETPUIECKOTO aHanusa B
3aBUCHUMOCTH OT CBETONOIIOMIEHUS (OTOMETPUPYEMOTO
pactBopa. luddepenunanbras cnektpoporoMeTpus. AHaIu3
MHOTOKOMIIOHEHTHBIX cHcTeM. DOTOMETpUYECKHE peaKkluu,
TpeOOBaHUS K HUM.

[TogrotoBka mpo6 « awamuzy B wmetome UK-
cnekrtpockonuu. IlpuHnuner u  pocrounctBa HK-Dypoe-

cnektpometpoB.  OcoOble  BapWMaHTHl  MOJICKYJISIPHO-
abcopOLIMOHHOM CIIEKTPOMETPHUU: BU3Y-aJIbHAs
KOJIOPUMETPHSI, IKCTPAKIIMOHHO-(DOTOMETPUICCKUH aHaIN3,
¢doTomMeTprueckoe  TUTPOBAHHE. IIpencraBnenne o
TypOUIUMETPHH, HedeloMeTpuH, CHEKTPOCKOIIUU

muddy3Horo orpaxkeHuss U T.N. Vcnoiap3oBaHHE CIIEKTPOB
NOTJIOIIEHUST B DPasHBIX JAMANa3OHax JUIMH BOJH A
UACHTU(DUKAIIMM ~ BEIIECTB W CTPYKTYPHO-TPYNIIOBOTO
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aHam3a.

OoO1ee mpeacTaBieHUE O JIFOMUHECIICHIINHU, CIIOcOo0ax ee
BO30YKIEHHSI M  CIIEKTpax  JIIOMHUHECUEHIMH.  Bujsl
mromuHeceHmu  (uryopecteHnus,  (HochopecIeHITHs).
Perucrpanust  criekTpoB  BO30OYXKIEHUST W HCIyCKaHUS
JTFOMUHECITUPYIOIITHX BEIICCTB. Unentudukamnms
JTFOMHUHECITUPYFOIIIUX BEIIICCTB. KonmvecTBeHHbII
JIOMUHECIICHTHBIN aHAJIN3: OINpe/elisieMbIe BEIECTBA, CBS3b
WHTCHCUBHOCTH  JIIOMHHECHEHIIMA C  KOHIICHTPAIUCH.
UyBCTBUTEIHHOCTh M TOYHOCTH MeTona. IlpakTuueckoe
MPUMEHEHHE JIFOMUHECIICHTHOTO aHaJTN3a.

OcHoBHBIE 3aKOHOMEPHOCTH MOJICKYIISIPHOM
JIOMUHECIECHIIMN: HE3aBUCHUMOCTh CIIEKTpa JIFOMHHECICHIINU
OT JUIMHBI BOJHBI BO30y»Xjaaromiero cera, 3akoH CTokca —
Jlommensa, npaswio JleBmmHa, 3akoH Basunosa. Tymenue
JIOMUHECIICHIINM  (TEMIEpaTypHOe,  KOHIICHTPAIIHOHHOE,
MMOCTOPOHHUMU MIPUMECSIMH). Ananus cMmecei
JTIOMHHECIUpYyOmuUX — BemectB.  ODddexr  HInmomsckoro.
Crekrpoduryopumerpsl. [IpuMeHeHre 1 BEIOOP MEPBUYHBIX U
BTOPUYHBIX CBETOGWIBTPOB. OmnpeneneHne HeOpraHmIeCKIX
¥ OPTaHWYCCKUX BEIIECTB MO0 COOCTBEHHOW JIFOMUHECIICHIIHN.
[lepeBo BelIeCTB B IIOMUHECIUPYIOIINE COCAMHCHUSI.

Tema 12. Metonanl
PEHTIE€HOBCKOM CIIEKTPOCKOIUHU

00630p METOJ0B PEHTIEHOCTIEKTPAITLHOTO aHajan3a.
B3anmoneiicTBre peHTT€HOBCKOTO U3JIYYEHUS C BEIIECTBOM.
MeTton AJEKTPOHHOrO 30HAAa M €ro NPUMEHEHHE ISt
JIOKaJIbHOTO 3JIEMEHTHOTO aHajan3a.
PentrenodnyopectienTHpii MeTon. OOmacTd TpPUMEHEHUs,
BO3MOXHOCTH, TOCTOMHCTBA U OTPAaHUYEHHS ITOTO METOJIA.
PentrenodasoBerii ananus. [lomyueHue W HHTEpHpeTaIus
nudpakTorpamm. [IpakTrueckoe MPUMEHEHNE
peHTreHo¢a3zoBoro aHajau3a.

Tema 13. Ob6mee
NpEACTABICHHE O  JIPYyTUX
WHCTPYMEHTAJIbHBIX ~ METOJIax.
Macc-cnekTpomeTpus.
TepMuueckrne METOIBI.

OOmue npuHLMIBI Macc-cnekTpoMerpun. CxemMa U

OCHOBHBIE Y3JIbl Macc-ClieKTpomerpa. BaxHeiimme crnocoObl
noHm3anmu. Tunel Macc-aHanu3aropoB. Ilomyduenme macc-
CIIEKTPOB. IIpumeHeHue MacC-CIEKTPOMETPUU JUTS
9JIEMEHTHOTO W M30TONHOro aHanusa. Mnentudukauus u
OINpelIeJICHUE OPraHUYECKUX BelecTB. Macc-ClIeKTpOMEeTpus
C WHAYKTUBHO CBSI3aHHOM  IJIa3MOW.  AHaJIUTHYECKHE
BO3MOKHOCTHU 51 obacTtu IIPUMEHEHHUS Mmacc-
CIEKTPOMETPUYECKOT0 aHAIM3A.
Knaccudukanus METO/I0B TEPMUYECKOTO aHanu3a.
TepmorpaBumerpus, TEPMUYECKHAN aHanus,
muddepeHmaIbHas CKaHMpYIoLas KAJIOPUMETPHS.
Tepmonapel. KomMOMHHMpOBaHHBIE TEPMHUYECKHE METOJbI
ananmu3a. JlepuBarorpadsl. CHHXpOHHBIE TEPMOAHAIN3ATOPHI.
[Ipumenenne MeTOAOB Uil  UCCieNOBaHHs  (U3HKO-
XUMHUYECKUX CBOMCTB U aHAJIN3a BEILECTB U MaTEpPUAJIOB.

Tema 14. Kubnetudeckue u
OUOXUMHUYECKUE METOJIBI
aHAJIN3A.

Oobmactu HUCIOJIb30BaHMUS, pelaembie 3a7a4u,
MpaKTUYeCKoe 3HaueHue wmerona. CKOpPOCTh XUMHUYECKOMN
peakiuu Kak aHanuThyeckuil cur”ain. Karanutudeckue u
HEKAaTATUTHYCCKHE KHHETHYCCKME METOAbl aHalin3a, HuX
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YyBCTBUTEJIBHOCTb M CEIEKTUBHOCTb.  Ompenenenue
KOHLEHTPALlUN PEareéHTOB C HUCIIOJIb30BAHMEM KHHETHYECKHX
JAHHBIX (METOJ TAHI'€HCOB, (PMKCUPOBAHHOI'O BPEMEHHU U JIp.).
WHaukaTopHble peaklUuu IMPHU ONPEAEICHUM KaTalu3aTopoB,
TpeboBanuss Kk  HMM. OOmee  mpeacTaBlIeHUe O
(GepMeHTaTUBHBIX ~ MeTOJax  aHanm3a.  llpakTudeckoe
IPUMEHEHHE (PEPMEHTATUBHBIX METOAOB B KIMHUYECKOM
aHaJM3e U B aHAJIN3€ OOBEKTOB OKPYKAIOIIEH CPE/Ibl.

OOmee mnpexncraBieHUe O OHMOXMMHMYECKMX METOAAX
anammsa. McnonszoBanue depmentos, JTHK, PHK, anturen,
KMBBIX KJIETOK U MUKPOOPIaHU3MOB B aHaJIN3€ (B YaCTHOCTH,
B BUje TecT-MeTo0B). [Ipumepsl onpenenenus ¢GepMeHTOB,
cyOcTpaToB, MHTMOUTOPOB M aKTUBATOPOB. MIMMyHOaHaIU3 U
uMMyHO(EepMEeHTHBIH aHanmu3. buoceHcopsl. [IpuHIMIBI
(YHKIMOHMPOBAaHUS M OOJACTU NPUMEHEHUs] OMOCEHCOPOB.
Knaccugukanusa 61oceHCOpoB MO MPHUPOAE OMOIOrHYECKOI0
KOMIIOHEHTa WM TuUIy  IpeoOpa3oBareiss  CHrHaja
(IOTEHMOMETPUYECKHE, aMIIEPOMETPUUECKUE, ONTUYECKUE U
npyrue ceHcopsl). [Ipumeps! npuMeHeHus: OnoCeHCOPOB.
OOu1ee npeacTaBaeHUe 0 OMOIOTMYECKUX METO0J1aX aHaAJIN3a.

Tema 15. TewneHuuu u
TIEPCIICKTHBBI pa3BUTHSA
XUMHUYECKOr0 aHaJIN3a.

TenneHunMu pa3BUTUSA XMMHUYECKOTO aHAIN3a: YBEJINYECHUE
JOJAM WHCTPYMEHTAJIbHBIX METO/OB, MaTeMaTH3alus |
KOMIIbIOTEpPHU3AlMsl aHaIM3a, YCUJICHHEe BHUMAHUS K aHAJIU3Y
OpPraHMYECKUX BEILIECTB U OOBEKTOB OKpY)KAIOIIEW Cpeibl,
nepexoj] K aHalu3zy cMmecedl 0e3 pas3jereHHs KOMIOHEHTOB,
pa3BUTHE  BHENA0OPATOPHBIX W  THOPHUIHBIX  METOIOB
(CeHCOpBI, CUCTEMBI «AJIEKTPOHHBI HOC» M «3JIEKTPOHHBIH
S3BIK», JIUCTAHIIMOHHBIE METOMABI, TECT — CHCTEMBI).
ABTOMaTH3alMs aHalIM3a, MPUMEHEHHE aBTOCEMIUIEPOB U
KOMITBIOTEPU3UPOBAHHBIX W3MEPUTEITBHBIX puOOpOB.
[IpoTOYHO-MHKEKIIMOHHBIH  aHanmu3.  MuHMaTIopHU3anus
AHATTMTUYECKUX puOOpoB. CHuxeHue IIPEEIIOB
OoOHapy>KeHMsI M3BECTHBIX METOZOB aHaiu3a. Pa3Butue
PE30HAHCHBIX U SIEPHO-(PHU3NUECKUX METOIOB.

PazButue TeOpeTHMYECKMX OCHOB pa3HBIX METO/0B
aHanu3a, UX cOmbKeHHMe U OOBEIMHEHHE C Y4YETOM
JTOCTIDKEHUH METpPOJIOTHH, WH(POPMATHKH M XEMOMETPHUKH.
IlocreneHHoe co3qaHMe €AMHOM TEOpUH aHATUTHYECKOU
XVIMHU ¥ €€ TIPEBPAIICHNE B MeXIUCIUIUINHAPHYIO HAYKY.
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TemaTnueckuii mjaian

Conep:kareJbHbIA MOaYJIb 1

Ha3zBanus comep:kaTejJbHbIX
MoaYyJIeil M TeM

KoauuecTBO 4acoB

Ounas popma o0yueHust

3aounas popma oOyueHust

B T.4.

B T.4.

BCETO
JICKIIUN
MPAKTUYECKHE
nabopaTtopHbie
pabota
AHINBAAy ATGHAN

na ﬁn’T‘Q

BCETO
JICKITHH
MPAaKTUYECKHE
nabopaTtopHbie
CaMOCTOSTEIIbHAS
pabora
WH/IUBUyaTbHAS

pabota

Tema 1. Oo01uee
MIPEJICTABICHHE 0
XAMHYECKOM aHaIN3e

o CaMOCTOATCIIbHAA

Tema 2. Amnanurndeckas
XUMHUsL KaK Hay4Has JUCLUII-
JIMHA. VYuenue 00
AHAJIUTHYECKOM CHUTHAJIE.

15 |2 8 5

Tema 3. KauecTBeHHBIN
aHaJIM3 HEOPraHUYECKUX
BEIIECTB XUMUYECKUMU U
WHCTPYMEHTAJILHBIMU
METOJAMH

36 |10

Tema 4. DXCTpaKIUOHHBIEC U
COpPOLIMOHHBIE METO/TBI
pasjienacHus U KOHIICHTPH-
pOBaHUs

10

Tema 5. Xpomarorpaduyec-
KHE METOJIBI.

29 |6 8 15

Tema 6. Ananutuyeckue
CBOMCTBA peakLUii B
TOMOT€HHBIX BOJHBIX PacTBO-
pax. KucnorHo-ocHoBHOE
paBHOBECHE.

41 |6 10 |25

Tema 7. O6pa3oBanue u
pacTBOpEHHE OCAIKOB B
aHanmse.

18 |4 4 10

Tema 8. KommmekcHbIe
COCIUHCHHMS B aHAJIN3E.
MackupoBaHue u
JIEMAaCKHPOBaHHUE.

18 |4 4 10

Tema 9. Oprannueckue
peareHThl B aHaJIH3E.

27 |2 5 20

Tema 10. OxucanTenLHO-
BOCCTAaHOBHUTEIIBHOE
paBHOBECHE U
WHCTPYMEHTAJIbHBIE METO/IbI
aHaIM3a.

24 |4 5 15

21



Tema 11. TIpobGoorbop u
pOOOMOATOTOBKA

19

15

Tema 12. Ananus BeniecTsa
HEN3BECTHOI'0 COCTaBa

34

12

20

Hroro mmo copepkareabHOMY
MoayIo 1

298

40

98

160

CooeprcamenvHulil

MOo0yTtp 2

Tema 1. MeTponoruueckue
OCHOBBI XUMHUYECKOTO
aHaIn3a.

19

2

6

11

Tema 2. I'paBumMeTpUUECKUI
METOJl aHaNIn3a

30

15

11

Tema 3. BBenenue B
TUTPUMETPUYECKUN  aHAJIU3.
KucnoTHO-0CHOBHOE
TUTPOBAHUE

39

20

11

Tema 4. OKHUCIUTEILHO-
BOCCTAaHOBUTEIILHOE
TUTPOBAHUE.

27

12

11

Tema 5. OcagurennHoe
TUTPOBAHHE.

19

11

Tema 6.
KomrmekconomeTpuueckoe
TUTPOBAHHUE.

27

10

11

Tema 7. O0mas xapakTepuc-
THKa 3JEKTPOXUMHUYECKUX
MeTo10B. [loTeHIIMOMeTpHS.

29

10

11

Tema 8. Bonbrammepomer-
PUUYECKUE METO/IBL.

17

11

Tema 9. Kynonomerpus u
NEKTPOTPaBUMETPHS.
Konnykromerpus.

17

11

Tema 10. O6mee
MPEJICTABIECHUE O
CIIEKTPOCKOMUYECKUX
MeTojax. MeToasl aTOMHOM
CIIEKTPOCKOITHH.

33

16

11

Tema 11. Metopsl
MOJIEKYJIIPHOU
CHEKTPOCKOIINH.

36

18

10

Tema 12. MeTtonpl
PEHTT€HOBCKOU
CHEKTPOCKOIHUHU.

14

10

Tema 13. Ob6mee
MpEeACTaBICHUE O  APYTHX
HHCTPYMCHTAJIbHBIX MCTOJAX.
Macc-cnekTpoMeTpusl.

16

10
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TepMuueckue METOIbI.

Tema 14. Kunetnueckue u |15 |2 3 10
OHOXUMHYECKUE METOIbI

aHaJM3a.

Tema 15. Teuneunuu u 12 | 2 - 10

MEPCICKTUBLI PA3BUTHA
XHUMHUYCCKOI'O aHaJIn3a.

Hroro mo conepxkarensaomy 350 | 64 126 | 160
MOJTYJIIO 2
Bcero 1acos no moaysmto 648 |104 224 | 320

5. METOAUYECKHUE PEKOMEHJIALIUUA J1JISA TIPOBEAEHUSA JIEKITMOHHBIX,

MPAKTHYECKHX U JIABOPATOPHBIX 3BHATHUMI

TeMbl JIEKIIHOHHBIX 3aHATHH

No Has3zeanue memwi Konuuecmeso
n/n uacos
1 | AnanuTudeckas XMMUs Kak HaydHas JUCLUILTAHA. 2
2 | YueHue o0 aHAIMTUYECKOM CUTHAJIE. 2
3 | KauecTBeHHBIH aHATN3 HEOPTAHMYECKHUX BEIIECTB XUMHUUYECKUMHU U 2
WHCTPYMECHTAILHBIMHA METOJIaAMHU
4 | DKCTpaKIMOHHBIE U COPOLIMOHHBIE METOIBI Pa3AeieHUs] U KOHIIEHTPH- 4
pOBaHUS
5 XpomaTorpaduuecKue METOIbI. 6
6 | AHAIMTHYECKUE CBOWCTBA PEAKIIMI B TOMOTCHHBIX BOIHBIX PACTBOpax. 3
7 KucinotHo-0cHOBHOE paBHOBECHE. 3
8 | OGpa3oBaHKe U paCTBOPEHHE OCAAKOB B aHAJIU3E. 4
9 | KommuiekcHble cCOeIMHEHHsI B aHan3e. MacKiupoBaHUE U IEMaCKHPOBaHUE. 4
10 | Opraauyveckue peareHThl B aHAIH3E. 2
11 | OkuCAUTETBHO-BOCCTAHOBUTEIBHOE PABHOBECHE U MHCTPYMEHTAIBHEIC 4
METO/IbI aHAJIH3A.
12 | TIpo6oot6Gop 1 mpoOOMOATOTOBKA
13 | AHanu3 BelecTBa HEU3BECTHOIO COCTaBa 2
14 | Metponornyeckue OCHOBBI XMMHUUECKOT'O aHAJIN3A. 2
15 | I'paBumMeTpuYecKuil METO aHaIN3a 4
16 | BBeneHue B TUTPUMETPUUECKHI aHATIH3. 4
17 | KHCIIOTHO-OCHOBHOE TUTPOBAHUE 4
18 | OkucIUTETHFHO-BOCCTAHOBUTEIBHOE TUTPOBAHHE. 4
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19 | OcaguTenbHOE TUTPOBAHUE. 4

20 | KommuiekCoHOMETpHUYeCcKOe TUTPOBAHUE. 6

21 | OOwas xapakTepUCTUKA AMEKTPOXUMUUECKUX METOOB. 4

22 | IloreHunoMeTpusi. 4

23 | BosbTaMriepoMeTpuueCcKUe METOIbI. 2

24 | KyJIOHOMETpHS U 3JIEKTPOIPaBUMETPHUSL. 2
Konaykromerpus.

25 | OO1ee npeicTaBICHUE O CIEKTPOCKOMUYECKUX METo/Iax. MeTobl 6
ATOMHOM CHIEKTPOCKOIHH.

26 | MeToapl MOJIEKYIISIPHON CIIEKTPOCKOIHUH. 8

27 | Metoasl peHTI€HOBCKOM CIIEKTPOCKOTIHH.

28 | OOmiee mpeAcTaBIEHUE O JPYTrUX HHCTPYMEHTAIBHBIX MeTofax. Macc- 2
CIIEKTPOMETPHS

29 | . TepMudeckrue METO/BI.

30 | Kunernueckue u GMOXUMHYECKHE METO/IbI aHAIN3a.

31 | TeHmeHIIMU U MIEPCTICKTUBBI PA3BUTHS XHMHYECKOTO aHAITH3A.

Bcero 104
Tembl 1a00paTOPHBIX 3AHATHI
Ne Haszeanue memul Konuuecmeo
n/n yacos
ConepxareJibHbIA MOAYJIb 1

2 ATOMHO-3MHUCCHOHHBIN CIIEKTPAJIbHBIN aHAIN3. 6

3 Onpenenenue pH BoIHON BBITSKKHU MOYBBHI. 4

4. | Pazngenenue u uaeHTUUKAINSA KATHOHOB M aHUOHOB C 6
HCIO0JIb30BaHUEM METOa HOHOOOMEHHOW XpoMaTorpaguu.

5. | [InamMmeHHO-(OTOMETpPHUECKOE ONpeIeTIeHne HAaTPUs B BOJIaX U BOJHOM 4
BBITSDKKE TIOYB.

6. | TecT-meToapl mpU KOHTPOJIE KAUYECTBA BOJIBI. 4

7. | Dkcmpecc-MeTo]1 ONpeAeeHHs Ta30B HHANKATOPHBIMU TPYOKaMHU. 4

8. | OmpeneneHnue HUTPAT-UOHOB C HOH-CEIIEKTUBHBIM AJIEKTPOJIOM. 4

9. | Onpenenenue pocopa B Bue pochopHOBAHATNEBOMOIHOACHOBON 6
TeTePOITOJIMKUCIOTH (DOTOMETPHYECKUM METOJIOM.

10.. | doromeTpuueckoe onpeAesieHre Kee3a ¢ CyIb(POCATUITUIOBON KHUCIOTOM. 6

11. | Pa3neneHue OpraHMYECKUX KpacuTeled METOJAaMU TOHKOCIOMHOW U
OyMa)kHOHM XpoMaTorpaduu.

12. | JlroMuHECIIEHTHOE OIpEIeTICHNE POJAMUHOBBIX KPACHUTENEH. 6

13. | U3mepeHue paimoakTUBHOCTH. 4

14 | AHanmM3 HEHM3BECTHOTO BEIECTBA XHMHYECKMMH M HHCTPYMEHTATLHBIMHU 40
METOIaMHU

15 | Ilpodeccopckas 3amaua 26

ConepxareJbHbIH MOIYJIb 2
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1. | I'paBumeTpuueckoe ompeaeieHue Biaark B yrisuax. Cratuctuyeckas 7
00paboTKa pe3yIbTaTOB.

2. | [IpoBepka BMECTUMOCTH MEPHON MOCY/BI. 5}

3. | lIpuroroBnenne u crapgaptuzanus pactBopa NaOH. Omnpenenenue 8
YKCYCHOM KHCJIOTBI.

4. | IlpurotoBienue u cranmaptusanus pactBopa HCl. Awnamu3 cmecu 8
KapOOHATOB M THAPOKAPOOHATOB B BOJIAX, XUMUYCCKUX PCAKTHBAX.

5. | OKHCIUTENbHO-BOCCTAHOBUTENIbHOE  TUTpoBaHue. [IpuroroBinenue u 8
CTaHJapTHU3auus  pacTBOpa KMnQO,. IIepmaHranaTomeTpruyeckoe
ompenenenue xenesa(ll).

6. | duxpomatomerpuueckoe ompeaenenue xeneza(ll). Apromaruueckoe 8
MTOTEHIIMOMETPUYECKOE TUTPOBAHUE.

7. | Nogometpus. [Ipurorosnenue u ctangaprusanus pactsopa NapS;03. 8
HonomeTpuyeckoe onpeesieHne MeId B pacTBOpE, CIIaBax.

8. | Kommnekconomerpuueckoe TutpoBanue. CTanmapTusaius pacTBopa 8
komruiekcoHna 11

9. | OmpeneneHue Kalblidd W MarHusi TpPU COBMECTHOM THIPUCYTCTBHH B 8
IpUPOAHBIX Bogax. OnpesesneHne 5keCTKOCTH BOJBL.

10 KommiekconomeTpruyeckoe ompezeneHue cyinb(paToB B MPHUPOAHBIX U 8
CTOYHBIX BOJIAX.

11. | ApreHTOMeTpHYECKOE ONpeAeTICHIE XJIOPHI0B B IPUPOIHBIX BOIAX. 8

12. | CuexrpodoromeTpuyeckuii ananus. Beibop u onpesenenne CeKTpaaIbHbIX 4
XapaKTePUCTHK OKpAIIeHHbIX coeauHenuil. uddepennunansuoe
CTIEKTPO(POTOMETPUIECKOE OTIPEACTICHUE MEIH.

13. | AToMHO-aGCcOpOLIMOHHOE OTIpeieIeHNe IMHKA B BOJaX. 4

14. | OnpeneneHne KOHCEPBAHTOB B MUIIEBBIX MPOIyKTax MeToxoM BOXKX. 6

15. | I'paBuMeTpHUECKOE OIIPENETICHHE KETIE3a. 8

16. | Kynonomerpuueckoe ornpe/esieHue MeM B ME/IHbIX CIlJIaBax. 4

Bcero 224
6. METOOAUYECKHUE PEKOMEHIAIIUU 110 OPTAHU3ALIUA
CAMOCTOSATEJBHOU PABOTBI CTYJAEHTOB
Opranun3anusi CaMoOCTOAITEJIbHON Pa0doOThI CTYIEHTOB

Ne Ha3zeanue memwi Konuuecmeo

n/n yacoe

1 AHanmMTAYeCKast XUMHUSI KaK Hay4dHasi AUCIUIUINHA. 5)

2 | YueHue 00 aHAJIMTUYECKOM CUTHAJIE. 5

3 KauecTBeHHBIN aHAIN3 HEOPTAHUYECKUX BEIIECTB XUMUUECKUMU U 10
UHCTPYMEHTAJIbHBIMH METOJaMH

4 | DKCTpakIIMOHHBIE U COPOLIMOHHBIE METO/IbI Pa3ieieHUsI U KOHIIEHTPH- 10
pPOBaHUS
XpomaTtorpadudecKue METOIbI. 15
AHaJIUTHUYECKHE CBOMCTBA PEaKMii B TOMOTE€HHBIX BOJHBIX PacTBOPaXx. 15
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7 | KucinotHo-0CHOBHOE paBHOBECHE. 10

8 OO6pa3oBaHue U PaCTBOPEHUE OCATKOB B aHAJIU3E. 10
9 | KommiekcHble coeiuHEHUs B aHaln3e. MackupoBaHUE U IEMACKUPOBaHUE. 10
10 | Opranuueckue peareHThl B aHaJIM3E. 20
11 | OxucnUTENBHO-BOCCTAHOBUTENBHOE PABHOBECHE U MHCTPYMEHTANIBHBIC 15
METO/Ibl aHAJIN3A.
12 | TIpo6oot6Gop 1 mpoOOIOATOTOBKA 15
13 | Ananu3 BelecTBa HEU3BECTHOIO COCTAaBA 20
14 | MeTpoJioruyeckue OCHOBbI XMMHUUYECKOTO aHAIIU3a. 11
15 | I'paBuMeTpHYECKUI METOI aHATIU3a 11
16 | BBeneHue B TUTPUMETPUUECKHI aHATIH3. 11
17 | KMClIOTHO-OCHOBHOE TUTPOBAHUE 11
18 | OkucIUTETHPHO-BOCCTAHOBUTEIBHOE TUTPOBAHHE. 11
19 | OcaguTenbHOE TUTPOBAHUE. 11
20 | KomIuiekCOoHOMETpHUYeCKOe TUTPOBAHUE. 11

21 | O6mas xapakTepuCcTHKa SJIEKTPOXUMHUECKUX METOOB.

22 | IloreHuuoMeTpusi. 6

23 | BonbraMiiepoMeTpHuecKre METOIbI. 11

24 | KynoHOMETpHS U JIEKTPOrPaBUMETPHSL. 11
Konnykromerpus.

25 | OO1ee nmpeacTaBlieHre O CIEKTPOCKOMUYECKUX MeTo1aX. MeTo bl 11
ATOMHOM CIIEKTPOCKOIIHH.

26 | MeTopl MOJIEKYIISIPHON CTIEKTPOCKOIIHH. 10

27 | MeToapl peHTT€HOBCKOW CIIEKTPOCKOIHUH. 10

28 | OOmiee mpeAcTaBIeHUE O JPYTrUX HHCTPYMEHTAIBHBIX MeToaax. Macc- 8
CIIEKTPOMETPHS

29 | . Tepmuueckue METOIBI. 2

30 | Kunertndeckue u OMOXUMHYECKHE METO bl aHATN3a. 10

31 | TeHIEHIIUU U MIEPCTICKTUBBI PA3BUTHS XHMHYECKOTO aHAITH3A. 10

Bcero 320

7. AHANBU Y AJIBHBIE 3ATAHUSA
Y4eOHbIM MJIaHOM WHIUBUAYAJIbHbIE 33JaHUSI HE TPETyCMOTPEHbI

NuauBuayanbHas padora
NuauBuayanbHble 3alaHUsl MO KAaXA0W TeMe IMPeICTABJICHbI B MeETOAUYECKHX
ykazanusix Anemacoa A.C., CumonoBa T.H., Poxyn A.H., lllenuna H./l., Jo0psinun A.B.,
JyopoBuna B.A. Ananutuueckas Xumus. Bompochl W 3amaHusl UIsl CaMOCTOSITENIbHON paboThI
CTYJICHTOB: METOJUYECCKUEC YKa3aHUs. — 2-¢ U3, mepepad. u gom. — lonenk: JlonHY, 2018. — 94 c.
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8. KOHTPOJIBHBIE BOITPOCHI K IPOMEXKYTOYHOM ATTECTAILIAH.

1. K pactBOopy aMMuauHOro KoMIuieKcHOTo coenuHerus cepedpa [Ag(NH3)2]NO3z nodasumm
oraensHo KCl u KI. YUro Hadmronaercs?

2. PactBopumocth noaa B Bojae coctarisier 0,034 r/100 mn, a B Terpaximopmerane — 2,905
r/100 M. BplUMCIUTH KOHCTAHTY paclpeiesieHuss Hoja MeXIy paBHbIMU OO0beMaMH BOJBI U
TETPaXJIOPMETAHA.

3. MeTopl pa3aeneHuss 1 KOHIIEHTPUPOBAHUS. DJIeKTpodopes, AUATU3, JIEKTPOIUAIHS.

4. Ananutnueckuil curaai. Bunel curnana. Ero rpadgudeckoe n3obpaxeHue.

5. Bunel ananuza. UyBCTBUTEIBHOCTD U Mpeiesl OOHAPYKEHHUS.

6. IIpu ompenenenuu Au B Jiome aparmerauioB HaBecky maccoit 0,1000 r pactBopuinu u
nepeHeciau B kosl0y BMecTUMocThio 100 mut. [l aToMHO-aGCcOopOLIMOHHOTO OmpeieieH st oToopaiu
QIUKBOTY 3TOTO pactBopa obbemMoMm 10 mi u mepeHecnu B kouby Ha 50 mui. MHTEHCHMBHOCTH
AQHAJIMTHYECKOI0 CUTHaja 30Ji0Ta Jist 3Toro pactBopa A = 0,200. I'panyrpoBoYHas 3aBUCUMOCTh
npu 5ToM BbIpaxeHa ypaBHeHuem A = 0,010 + 5,0-C, rne C — KOHIEHTpaLuUs 30J10Ta B MKI/MIL
OnpenenuTb MacCoBYIO JIOJIO 30JI0Ta B JIOME.

7. Oxctpakuus. Koncranta u kodd¢uinment pacnpenenenusi. CTeneHb HW3BICUCHHS.
KoncranTa skcTpakiuu

8. Ckonbko pa3 HeoOxoauMo mpodkcTparupoBath noa u3 500 mu 0,001 M BoxHOTO pacTBOpa
I, mopuusamu mo 25 mn CCly mns uzBneuenuss 99% I, u3 BoaHON (a3pl B OpraHHYECKYIO.
Koaddunment pacnpenenenus noaa B cucteme CCla/ H,O pasen 90.

9. Ilpu ompeneneHuu Kaiublidsg B HEM3BECTHOM PAacTBOPE aTOMHO-a0COPOLIMOHHBIM METOJA0M
WHTEHCUBHOCTh aHanuTHueckoro curHaiza A = 0,200. Ilocne moGaBieHUss K 3TOMY pacTBOPY
nobasku 15 MKr/cM® Ca®’ MHTEHCHBHOCTB CHrHama cTana A = 0,470. PaccunTtaiiTe KOHIEHTPALIUIO
KaJIbL[Usl B HEU3BECTHOM PacTBOPE.

10.AnanuTuueckuii curHai u ero cpoictBa. Kimaccuduxaiys aHamuTHUeCKOro CUrHasa.

11.Metoab! OCaX/I€HUS U COOCAKICHUSI.

12. Hagecky cramu 0,1 r, coaepxaiiyto HUKelb, paCTBOPUIN B a30THOM KUCIOTE U JOBEIU
obbem pactBopa n0 100 mui. [ GOTOMETPUYECKOTO OMNpEeAeNieHUs HUKENs TpPU TOMOIIH
JUMETWITIIMOKCUMA B3SIIM 2,5 MJI 3TOrO pacTBOpa M IMOCIe MPOBEACHUS peakuil 00beM pacTBopa
noenmn g0 50 wmn. Ilo rpamywpoBouyHOMY TrpaduKy HAILIM, YTO KOJMYECTBO HHKEJNS,
coJiepKalierocsi B 3ToM pactope, pasHo 0,014 mr. KakoBa MaccoBast 10711 HUKENS B CTaIH?

13. DOkcrpakmmsa. 3akoH pacnpeneneHus. Kakue w3 BemiecTB OyAyT SKCTParmpoBaThCS
BaseNMHOBBIM MacyioM: Brp, KCI, I, BaSO,4, CoCl,, CaCOs3, yrieBomxopoip?

14. Crnoco6bl ompeneneHus] KOHIIEHTPAMM BEIIECTB B OTHOCUTENIBHBIX MeToAax. Meton
IpagyupoBOYHOro rpaduka. Meroa 106aBoK.

15. Xpowmarorpadusi. Pacnpenenurenshas xpomartorpadus. B pacnpenenuTenbHOM
Xpomarorpaduu KOHLIEHTpAIlHs BellecTBa B opraHuyeckoi ¢ase paBHa 84,6, a B BogHoi — 15,4%
OT 001Iel KOHILIEHTpaluu BellecTBa. Paccunrtaiite koaddumeHT pacnpeaeaeHus Ipu OJMHAKOBBIX
o0bemax a3, eciau: 1) copOESHTOM SBISETCS OPTaHUYECKUH PACTBOPHUTENb; 2) €Cli COpOSHTOM
ABJISIETCS BOJIA.

16. M3BectHO, uTO OOpazen cranu cojepxut okono 0,5% kpemuusa. Kakyio HaBecky cTaimu
cienyeT pactBopuTh B 100 mi1, 9T0OBI 0oTOMpast 25 M1 3TOTO pacTBOpa B KOJIOY BMECTUMOCTHIO 50
MJI, TIOJIYYUTh OKpPAcKy, COOTBETCTBYIOLIYIO 110 MHTEHCHUBHOCTH OKPACKE pacTBOPA, COJIEPIKALIETO
0,25 mr kpemuus B 50 Mi1.

17. 0,02 u pacTBOp OAHOOCHOBHOM OpraHMYECKON KUCIOTHI HaxoAuTcs B paBHOBecuu ¢ 0,07 H
pactBopoM ee B OeHnzone. OmpenenuTe KOHCTAaHTY pacHpeleNeHHs KUCIOThl MEXIy BOAOH u
OeH30I10M, ecli B BoJie cTeneHb auccornuaiuu ee 0,90, a B 6eH30i1e OHA HE AUCCOLUUPYET.

18. Kak omnpemenuth HaIM4We XJopa B TMUTHEBOH Boje? 3amumiurTe ypaBHEHHE
cooTBeTCTBYMOMIEH peakiuu. [Ipeaioxxute cnocoObl MOBBIIEHUS YyBCTBUTEIBHOCTH 3TOM peakIMH.

19. 3anmumure Beipakenue s Kodddummenta Ry. OT kakux ¢pakTOpOB OH 3aBUCUT?
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20. VYkaxuTe AaHATUTUYECKH CHUTHA IUIAMEHHO-(OTOMETPUYECKOTO METOJa, €ro
KaYeCTBEHHYIO U KOJIMYECTBEHHYIO XapaKTePUCTHKHU.

21. Metobl pa3/ieJeHus] U KOHIICHTPUPOBAHUS B aHAJIH3E.

22. JIyis 9KCTPaKIMOHHOW CHUCTeMBbl ¢ D = 2 paccudmTaiTe MO0 HEMPOIKCTPArupPOBAHHOTO
BEIIIECTBA ITPU OJJHOKPATHOMW IKCTPAKIIMU PABHBIM 00HEMOM OPTaHUUYECKOTO PACTBOPUTEIISL.

23. Ilpu ompeneneHuH KaaMHUsl B CTOYHOH BOJI€ MHTEHCHUBHOCTh AHAJIUTHUYECKOrO CUTHAlIa
cocrabmia A = 0,10. Ilocme moOaBaeHHMs K CTOYHOM BOme HOOABKM KaaMHUA 5 MKI/MII
MHTEHCUBHOCTh cHrHaia cocraswia A = (0,35. UeMy paBHa KOHLEHTpauus KaJAMHUs B UCXOJHOU
CTOYHOU BOJE.

24. CrannmapTtHble o0paslbl U CTaHAapTHbIE BellecTBa. KoiuuecTBeHHOE ompezeseHue Io
rpagyupoBOYHON (DYHKIIMHU, CTAHJIAPTY U CTAHAAPTHBIM JOOABKaM.

25. Oxkcrpakuus. 3akoH pacnpenenenus. Kakue wu3 BemecTB OyAyT SKCTparupoBaThCs
BaseIMHOBBIM MaciioM: Brp, KClI, I, BaSO,4, CoCl,, CaCOs, yriieBomopoibi?

26. Meton ocaxacHus U coocaxaeHus. [Ipennoxkure cnocod pasnencHus Ag+ u Pb2+, Fe* u
Mg®" ¥ 3anummTe ypaBHEHHS COOTBETCTBYIOLINX PEAKIIHiL.

27. JIBa obOpasua HeTH, CTaHIAPTHBIA U aHamM3upyeMmsblil, maccoil mo 1,000 r pazbaBunu
METWIN300yTUIIKETOHOM U PaclbUIMJIA B IUIAMsS aTOMHO-a0COPOIIMOHHOTO CIEKTPOMETPA.
OnTuyeckasl IIOTHOCTh JIMHUU BaHaAMs Ul CTaHJAPTHOTO o0paslia ¢ CoAep KaHHeM BaHaIuUs
0,01% cocraBuna 0,740, a nmns oOpasua ¢ HewsBecTHbIM coxaepxkanueM (,520. Beramcnuthb
MaccoBYIO 707110 BaHaaus B HePTH (%).

28. MO’KHO JI1 MCIIOIB30BaTh IPAlyHPOBOYHBIC PACTBOPHI C KOHIICHTPAIMEH KaIbIUs B
muana3zone 1-12 mMxMonb/n nns ompenenenus nonsxkHoro kanmbiusa(Il) B mouBe aromuo-
a0bCcopOIMOHHBIM METOIOM, €CJIH HaBecka 1mouBbl 30 T, 00beM BOJIHOTO 3KCTPATHPYIOIIETO pacTBOpa
75 M, a maccoBas nostst kaibius(Il) B mouse cocrapmsiet 0,075%7?

29. Knaccudukamus — meromoB  aHaimza.  DusmueckWe, XUMHUYCCKHUE  METOJBI.
HHcTpyMeHTalbHbIE METO/IbI aHATH3a.

30. Monoobomennass xpomarorpadus. Monutel. Peaknun wonHOro 0oOMeHa. Kakoit katmoH
OyZIeT yaepKUBaThCsl HOHOOOMEHHOW CMOJION cUIbHEE — Fe¥* wm K*?

31. Hapwucyiite, kak OyJeT BBITJISAETh AMIOCHTHAS XpOMaTorpaMMma CMECH, COCTOSIIEH W3
TpeX KOMIIOHEHTOB, MPUYEM NEPBBIA M3 HUX yIEP>KUBAETCS HEMOJBMKHOU (ha3oi cHIbHEe, YyeM
BTOPOU U TPETHUH.

32. Buramun B B muieBoM MpOJyKTe OMpEAeNsan TIOMUHECIEHTHBIM MeToaoM. HaBecka
nunieBoro npoxaykra maccoil 0,2000 r. VHTEHCHMBHOCTH JIIOMHUHECLEHIIMH aHATU3UPYEMOTO
pactBopa Iy = 30. [Tocne noGaBneHUs: CTAaHIAPTHOTO pacTBOpa, coaepkamiero 40 MKkr BuramuHa Bo,
WHTEHCUBHOCTh yBENMUYUIACh N0 Ixiz06 = 80. VHTEHCHMBHOCTH JTIOMHUHECIEHIIMH XOJOCTOTO
pactBopa paBHa 5. Paccuntath MaccoByro 700 BUTaMuHa By B mpoaykre.

33. MackupoBanue. [IpuBecT KOHKPETHBIC TIPUMEPBHI.

34. B naboparopuu umeercs 40 mi pacrsopa KOH (p = 1,41 r/em®; = 40,8%). JlocTaTodHO
71 3TOro Kosnm4uectna jyis npurorosieHus 250 miu 0,1 M pactBopa KOH?

35. Buner ananuza. UyBCTBUTENBHOCTD M TIpE/ieN OOHapykeHus. Ha3zoBute MeTopl, KOTOpHIE
MIPUMEHSIFOT JIUISL ONTPEICIICHISI OCHOBHOT'O BEIIECTBA U YKAKHUTE WX aHATUTHUSCKHUNA CUTHAI.

1. OcHOBHEIE IMPU3HAKHU KOMIIUJICKCHOI'O COCIUHCHUA. Yro Takoe KOOPAUHAIIMOHHOC YUCIIO U
JCHTATHOCTD J'II/IFaHIla? Hcnonp30BaHne KOMILUIEKCHBIX COSIMHEHUM B aHAIIM3E.

2. Bo cronbko pa3 mamenntes pactBopumocts Sr(10,), B: a) 0,1 M pacteope Sr(NO,), ; 6)

0,1 M pactBope NalO, no cpaBHEHHUIO ¢ HACHIIIIEHHBIM BOJHBIM PACTBOPOM?

2

3. BBIYHCITUTE OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIN ITOTCHIIMAT B pacTBOpe, cojepkarieM 15,8
r/n KMnO,, 0,1 mons/n MnSO,, pH =2.7.

4. Jluccoumanus ¥ YCTOWYMBOCTh KOMIUIEKCHBIX COCOUHEHHH B pactBope. OOmue u
CTyNeHYaThle  KOHCTAHThl  YCTOMYMBOCTM U  HecToikocTH. DyHKIuUM  0OpazoBaHuS,
3aKOMIIJIEKCOBAHHOCTHU, MOJIbHASI 1OJISI.
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5. OYHKIMOHATHHO-aHATUTUIECKUE TPYIIIBI peareHToB Ha npumepe
a — HUMpo30 — [ — haghmona , TAMETUITIIMOKCUMA, TUATUIITHOKapOoHarta, komruiekcoHa 1.

6. BplUMCINTE TOTEHIMAT BOJOPOJHOTO JJIEKTPoAa B 5%-HOM pacTBOpE XJIOPHCTOTO
aMMOHUSI ( 0 TPUHSTH PaBHBIM | F/CM3)

7. ®aKkTOPBI, BIUSIONIME HA TTOTHOTY OCAXKICHUS MAJIOPACTBOPHMBIX CHIIBHBIX AJICKTPOJIUTOB.
VY cr10BUS IPAKTHUECKH TTOJIHOTO OCAXKICHUSI.

8.IlpaBuio nukioB. B kakoM MOJOXEHHHM B MOJIEKyse (eHosia JOJDKHA OBITh pa3MelieHa
—NH, rpynmna, 4To0bI 3TOT OpraHUYECKUil peareHT MOXKHO OBUIO HCIIOJb30BaTh B I'PABUMETPHUU’?
OTtBeT 000CHYHTE.

9. Kakoii komMieke npeobnanaer B pactBope, coaepxaiiem 0,05 M kanmus(ll) u 2 M iioguna
KaJus?

10. Bbruuciute ¢ yuérom u 6e3 yuéra Kod3(pPUIMEHTOB aKTHBHOCTH OKHCIUTEIBHO-
BOCCcTaHOBUTENbHBIN moTeHiman cucreMsl  SN(IV)+2& = Sn(ll) B moment, xorma [Sn(IV)]/[Sn(I1)]
=10/90 u [Sn(IV)]/[Sn(I1)] = 99,9/0,1 nipu ycmoBuu, 4TO HOHHAsS cuiia pacTBopa paBHa 0,05.

11. Crynenyarbie U o0LIME KOHCTAHTHI YCTOMYMBOCTH KOMIUIEKCHBIX COEIMHEHUHN. 3alnIINTe
BeIpakeHHe it K, M f; M COOTBEICTBYIOLIME PaBHOBECHA IIpH OOpa30BaHMU KOMILIEKCa

[Fe(SCN), .

12 3anumure peakiuio B3auMOJEHCTBUS KaTUOHOB PTYTH (2+) ¢ 8-MepKanToOXUHOIMHOM. B
KaKoM cpejie IpOoTeKaeT 3Ta peakuus? ['unoreza aHanorui.

13. Bprmcnaure pH Hadama ocaxaenus u PH  MpakTHYECKH TOJTHOTO OCAXICHUS
ruapokcuaa meau u3 0,01 M pacTBopa cynbdaTa Meau.

14. PaccuuTarh NOTEHIMAI BOAOPOAHOTO 3JIEKTPOJIa B paCTBOPE, MOIYYEHHOM cMmereHueM 10
M1 0,5M HCIl u20m10,25M KOH .

15. ®akTopbl, BAUAIOIINE HA BETUYMHY OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO OTEHIIHAA.

16. I'nmoTe3a aHaNOTHIT HA TPUMEPE TUMETHITIHOKCUMA, 8-OKCUXUHOJMHA, IUTH30HA.

17. Bemager ymm ocagok CdS, ecnm pactBop, conepxamuii 0,05 mons/n CdCl, Haceimats
cepoBoaopoaom mpu pH =37

18. B 10 mx Boawl pacteopunu 0,3684 1 K,Fe(CN),. Uemy paBHa kouuentparms Fe*” B
pactBope?

19. IpaBuo I1P. [lelicTBuEe OAHOMMEHHOTO HOHA.

20. Pacuétr MONBHBIX JOJCH pa3IMYHBIX KOMIUIEKCHBIX YacTull. I padudeckoe n3o0pakeHue
paBHOBECHIA B paCTBOpPaX KOMITJIEKCHBIX COSUHEHHI.

21. 3anummTe peakIumio B3anMoieiicTBHs KatroHoB Fe*" ¢ kommuekconom Il (tpunosoMm B).
B kakux ycrmoBuUsiX MPOTEKAeT 3Ta peakius. YKaxuTe QyHKIIMOHATBHBIEC TPYIIIHI.

22. PaccumTaiiTe OTEHITMA BOJIOPOJIHOTO 3JIEKTPOIa B pacTBope, comepxkamiem 0,01 Mob/i
Na,CQO,.

23. dakTophl, BIUSIONINE HA YCTOWYUBOCTh KOMITJIEKCHBIX COSTUHEHHIH.

24. DIeKTpOXUMHYECKass W OJCKTPONUTHYECKas SYCHKH. [albBaHMYECKUH DIIEMEHT.
DNEKTPOAHATUTHYECKNE METOBI.

25. Bemanmer au ocanok cyibgparta ctpoHnus, ecom Kk 1 mur 0,01 M pactBopa HUTpaTa
CTPOHITUS T00aBUTH PaBHBIN 00BEM HACHIIIICHHOTO PacTBOpa Cynb(hara KaabIus?

26. K 1 mn pactBopa, comepxkarero 5 mr Cd*", mo6asumu 1 v 1 M KCN . Berauciants
paBHOBecHbIe KoHIeHTparmn noros Cd*,CN~ u [Cd(CN), | 8 pactsope.

27. 'nniore3a ananoruii B.M. Ky3nenosa. C kakuMu KaTHOHaMH OyJIeT B3aUMOJICHCTBOBATH 8-
okcuxuHOMMH? OTBET 00OCHYIITE.

28. BiusiHUE KUCIIOTHO-OCHOBHOTO B3aMMOICHCTBHS, KOMIICKCOOOpa30BaHUs U 00pa3oBaHUs
MaJjopacTBOPUMBIX COEAMHEHUHN HA PEIOKCIIOTEHIIHAT.
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29. BpluncianTe KOHIIGHTpAIMIO WOHA Kanblus(2+) B HACHIIICHHOM pacTBOpE OKcalaTa
kaneius npu pH =2,0.

30. Mcnonb30BaHNE KOMILJIEKCHBIX COEIMHEHUH B IPAaBUMETPUH, TUTPUMETPUH, (POTOMETPUH,
NOTEHIIMOMETPUH, TPH KAYECTBEHHOM WJIEHTH(UKALMKM HWOHOB, TMPH MACKHPOBAHUU U
JIeMaCKUPOBAaHUH.

31. KakoBa koHIeHTpauus HOHOB MarHus B pactBope Mg(OH), , ecmu pH =117

32. Ocanok marHuii-aMmmoHuii pocdara oTpunbTpoBanu u npomeuid Ha GuibTpe 100 mur 0,1
M KNO,. Beruncnure norepu npu NpoMbIBaHUU OCaKa B FpaMMax.

9. OBPA3ELl MOAYJIBHOI'O KOHTPOJIA
(oOpa3zen BapUaHTAa U KPUTEPHUU OLEHUBAHMS)

rOY BIIO JIOHEIIKWI HAIIMOHAJIbHBIN YHUBEPCUTET»

Xumnueckuii pakyabrer

CrnenuanbHOCTb: 04.05.01 ®ynnameHTanbHas M MPUKIaIHAS
XUMUAS

[Tpoduns:

[TporpamMmMa moAroTOBKH CHELUAIUTET

Cemectp 3

YyuebOHas TUCHHAILINHA AHamnTHnyeckass XUMHAS

MOAYJbHASA KOHTPOJIBHASI PABOTA
BAPUAHT Nel
1. C xakuM OpraHMYECKHM pPEareéHTOM IPOBOJAT TECT HAa CYMMY TSDKENBIX METAIIJIOB TPU
KOHTpOJIE KayecTBa IAUCTWIUIMPOBaHHON BoJbI? OTBeT 0OOOCHYHTE C NPHUBICYEHUEM TMIIOTE3bI
AQHAJIOTUH. 3aMUIINTE YpaBHEHNE COOTBETCTBYIOIIEH PEaKIIUH.
2. BeBemure (¢opmyny ans  pacuera (OpMaJBHOrO MOTEHIMalda B Cllydyae
ANIEKTPOCTATUYECKUX B3aUMO/ICHCTBHUII B PaCTBOPE, COJIEPIKAIIEM PEIOKCIIapy.
3. Paccumtath paBHOBecHyr konuentpaimioo Cu(l) B 0,6 M pactBope K,Cu(CN),, k

koTopomy ao6asuiu 0,005 M pacTtBop 1iMaHuIa Kajusl.

lg 5, =28.6
VYTBepkaeHo Ha 3acenaHud KadeApbl AHAIUTHYECKOH XUMHH, HpoTokona No oT
« » 20 r.
3aB. kadempoit
IIpenonaBarens
Kputepun oneHuBaHNs MOAYJbHOT0 KOHTPOJISI
Homep 3aganus KoumnuectBo 0a/1;10B
3ananue 1 10
3amanue 2 10
3ananue 3 10
Bcero 30
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10. OBPA3ELl DK3AMEHAIIMOHHOI'O BUJIETA

IOy BIIO «IOHEIIKA HAIIMOHAJIbHbIIA YHUBEPCUTET»
XuMmnuyeckuii paxyabrer

CrneuunanbsHocth: 04.05.01 dynaameHTanbHas ¥ NPUKIAAHAS XUMUS
[Tpodub

[TporpaMMa moArOTOBKH: CIICIIUATUTET

Cemectp 3

Y4yeOHast qUCHHUIUTNHA: AHATUTHYECKAST XUMUS

BUJIET Nel

1. Otbop mnpo® g ananuza. MeToabl YCpeIHEHUS U COKpamieHus 1mpo0.
[TpencraBuTeIbHOCTH MPOO.

2. [loTeHIMOMETPUYECKUN METO/ aHAJIH3a.

3. OnTuyeckas IIOTHOCTh pacTBOpa, cojepsxkaiero 2,00 Mr/am> ceunna(Il), pasua 0,5000,
TONIIMHA cBeTonorjomarwmero cios | = 1 cm. Paccuutath € — MOJSpHBIA KOd(DduImeHT
CBETOIOTJIOIICHUS.

4. K pactBopy 0,2286 1 BemiecTBa, coAepkaliero XJiopua-uoHbl, nobasuiu 50,00 cm
0,1126 M pactBopa AgNOs, a 3aTeM u30bITOK Ag' ortuTpoBamn 20,34 eM® 0,1153 M pactBopa
NH4SCN. Paccuntars MaccoByto oo (%) XJI0pUA-UOHOB B BEILIECTBE.

3

lg 5, =28.6
VYTBepkIeHO Ha 3aceaHuy Kadeapbl aHATUTUYECKON XUMUU.
[Ipotokon Ne __ ot 20 ronma
3aBenyommii kageapoi AnemacoBa A.C.
JK3aMeHaTop (moImKCh)
Kputepuu oneHuBanus 3K3aMeHa
Homep 3ananus KoanuectBo 6a/110B
3ananue 1 25
3aganue 2 25
3ananue 3 25
3aganue 4 25
Bcero 100

11. OBPA3EIl TECTOBOI'O 3AJAHUA.

1. BeiGepuTe HOH, KOTOPBII MeIIaeT ONpeaeTIeHII0 (TOPUA-HOHOB C HOHCEIEKTUBHBIM AJIEKTPOIOM
Ha ocHoBe LaFs:

1. CI

2. Fe®*

3.Zn*

4. Na*
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2.BenuunHa pearbHOTO OKUCIUTENHFHO-BOCCTAHOBUTEIHLHOTO MOTEHITHAIA CHCTEMBI Cr2072_ + 14H"

+ 68 — 2Cr + 7H-,0 (Egrzof’,H*IZCr3* =133B) mpu pH = 6 u KOHIEHTpallUd OKHCIICHHOW H

BOCCTAHOBJICHHOI (popM 1 Moib/nv° pasHa:
1. 1,504 B
2.0,504 B
3.0,050B
4.-0,050 B
6.-0,504 B
6.-1,504 B
3. [lapametp, 10 KOTOPOMY UACHTUDHUIMPYIOT BEIIECTBA B FA30BOM XpoMaTorpagumu:

1. Temnepamypa xunenus.

2. [Inowaos xpomamoepaguueckoeo nuxa.

3. Bpems yoepoicusanusi.

4. Bvicoma xpomamozpaguueckozo nuka
4. CorjnacHO TUNOTE3€ AHAJOTUH OPraHUYEeCKH aHAIMTUYECKHI peareHT THUMa R-SH Gyner
B3aMMOJICHCTBOBATH C HOHAMMU:

1.cu®

2.Ca*"

3.cr¥

4. Mg**
5. Wnes runotes3sl aHANIOTH COCTOUT B:

1. conocmasnenuu peaxyuti opeanudeckux anarumudeckux peacenmog (OAP) c
uoHamu memainos ¢ peaxyusimu dsmux uonos ¢ NaOH, HCl u H>0O;

2. conocmasnenuu ycarosuii npomekanus peakyuu OAP ¢ uomamu memannog c
peaxyusmu dsmux uonoes ¢ H>,O, HyS u NHs;

3. auanoeuu peaxyuu OAP ¢ uonamu memannog ¢ peakyusmu KUclomuo-
OCHOBHO20 83AUMOOCUCMBUSL;

4. ananozcuu peaxyuti OAP ¢ uonamu memannoe ¢ 2emepo2eHHbIMU PeaKyusimu
6. [IpuBeneHHas Ha pUCYHKE TEOpPETUYECKasi KpUBask TATPOBaHUS 0TOOpakaeT TUTPOBAHHE
cTa"aapTHbIM pactBopoM HCl:

2 R A

pH

5

0
1. Na,CO;
2. Na,CO5; + NaHCO;
3. NaHCO;
4. NaOH

5. NaOH + Na,CO,
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12. KPUTEPUU OLUEHUBAHUSA

[To kypcy mpenrnonaraercs MpOBEICHUE MPOMEKYTOYHOM aTTECTallMd B BUJE MOIYJIBHOIO
KOHTpOJIsA, uHauBmiIyanbHo CPC M 5K3aMeHa B KaXJIOM M3 JBYX CEMECTpPOB. DK3aME€H CHAloT
CTYJICHTHI C 1I€JIbIO TTOBBIILICHUS pEUTHHTA.

Pacnpeodenenue 6annos, Komopvie MoO2ym nOJAYYUMb CIYOCHMbL 8 NPOUECCe U3YUECHUA

OUCUUNIUHDL
Opranu3anuoHHo CPC Bceero
y4eOnasi pabora NupuBuayanbuasa | MoayabHblil | MaauBuayaabHas
CTyaenTa padora KOHTPOJIb | TBOpYecKasi pabdora
Max 50 6ayos max 20 6amioB max 30 100 6amnoB
OayIoB
IIxana coomeemcmeus 6ani08 HAYUOHALHOU WIKATlE
Ouenka Ouenka nmo OueHka 1o rocy1apcTBeHHOM LIKaJje Ouenka nmo
no mxkaJje | 100-6anabHoi (3x3ameH, Tu¢depeHIMPOBAHHBII 3a4eT) rocy/iapcTBeHHOM
ECTS mKaJje mKaJje (3ayer)
A 90-100 5 (OTIU4YHO) 3a4TEHO
B 80-89 4 (xoporo) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (YAOBIETBOPUTEINBHO) 3a4TEHO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (Hey10BJIETBOPUTEIIBLHO) HE 3a4TEHO
C BO3MOXHOCTBIO TOBTOPHOM CHA4H
F 0-34 2 (Hey10BJIETBOPUTEIIBLHO) HE 3a4TEHO
C BO3MOXKHOCTBIO TIOBTOPHOH CJIa4¥ P YCIIOBUN
00s13aTeNbHOTr0 HA0Opa JOMOIHUTENBHBIX OAJIIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE YYEBHOI'O TIPOLHECCA

O6opynoBanue J1abopaTOpuil U ClieNUATU3UPOBAHHBIX KaOWHETOB Kadeaphl aHATUTUYECKOU
XUMHH, B KOTOPBIX TPOXOIUT U3YyUCHHE TUCIUTUIMHBI «AHATUTUYECKAS XUMHUSD)

No HaumenoBanue naboparopuu, CrieliMaau3upOBaHHbBIX
/o kabMHEeTOB, MX ILTOMALE [lepeuenp 000pyIO0BaHUS, KOJTHYECTBO
1 | YuyeOnas  naGoparopus  obmero  saboparopHoro | AHanutuueckue Becbl A/IB 200M — 5
NPaKTUKyMa MO aHATUTHYECKOW XHUMHH, IIT.
Ne 501, xumwuueckuii daxynpret, [X kopmyc JonHY
(13,2 M%)
2 | YueOHas  maboparopusi  cHemuaidbHbIX  MeTonoB | Kommbrorep — 1 miT., ma3epHsbIid
MCCIJIEOBAHMSI 110 aHAIUTUYECKONH XUMHUH, npuntep HP Laser Jet 1000 — 1 mt.,
No 502, xummueckuii dakynpreT, [X xopmyc JlonHY | mazepnsiii mpuntep HP Laser Jet
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(23,94 M)

P1102 — 1 ., atomMHO-
abCcOpOLIMOHHBIH CIIEKTPOPOTOMETP
Carypn-2 — 1 mT., npubGOpHBIi
komruieke I'padur-2 — 1 mr., aromHO-
aOCOPOITMOHHBIN CIIEKTPO(HOTOMETP
C-1151IK — 1 wrT., ycTaHOBKa
KOMITpECCOpHasi — | IIT. BEChI
aHanutnaeckue WA-33 — 1 .,
3JEKTpUYECKas IIuTa — 2 IMIT.

VYueOnast ~ nmaboparopusi — CHEIHAIBHBIX  METOJOB
HCCJIeIOBAaHU 10 aHaIMTHYecKoM xuMuu, Ne 503,
xumuueckuit pakynprer, [X kopnyc JouHY (37,24 M2)

ATOMHO-20COPOIIMOHHBIN
cnekrpodortomerp Catypu-3 — 1 mrT.,
mukponumnerka P200 — 1 mr.,
komrpeccop OL 102 — 1 mir.,
JNEeKTpUYECcKas TuTa — 2 IIT.,
nonomep U-160MU -1 wr.,
cnekrporpad MCII-30 — 1 mT.,
BeTpsixuBarenb ABL[-6 — 1 mT.,
dhotoanekrpokoaopumerp KOK-2 — 1
IIT., BECHI TEXHOXHUMHYECKHE — | 1mT.,
uonomep D101 — 1 wrt.; KoMIbIOTEP —
3 wr.

YyeOHass  abopaTopusi  CHEIHAIBHBIX
UCCIIEIOBaHMS 110 AHAIMTHYECKONW XUMUH,
Ne 517, xumuueckuii ¢axynprer, [X kopmyc JonHY
(12,38 M%)

METOJ0B

Bricok03(ppeKTHBHBIH KUIKOCTHBIH
xpomarorpad co
CHEKTPO(HOTOMETPUUECKUM
nerekropom «SHIMADZU» — 1 .,
nH(ppaKkpacHbIi CIEKTPOMETP
SPECORD 75 IR — 1 mi.

VYuebnast  maboparopust  00IIEro
IPaKTUKyMa [0 aHAIUTUYECKOW XHUMHUH,
Ne 512, xummueckuit ¢akynsrer, IX xopnyc JonHY
(43,33 M%)

1ab0paToOpHOTO

Xpomarorpad nonnsrii IBET-3006 —
1 wt., poTOINEKTPOKOIOPUMETP
K®K-2 — 1 mT., nonomep OB-74 — 1
mt., arorutparop BAT-15 — 1 .,
BECHI TEXHOXUMHUYECKHE — 2 HIT., BECHI
ananutuaeckue AJIB 200M — 1 .,
nentpudyra OIMH-3 — 1 mr.,
JNeKTpUYECKas IunTa — | mr.,
akBaauctwurarop [ 25 — 1 mr.,
akBaauctwsatop J10M — 1 wr.,
MYJIbTUMEAUNHBIN poekTop — | mT.,
KoMIbIoTep — 1 mT., MUKpocKon — 1
IT.

VYuebHast  mabGoparopusi  00mIEro
IPAKTUKYMa 10 aHAJTUTUYECKON XUMUH,
Ne 518, xumunueckuit paxynprer, IX xopnyc JonHY
(38,35 M9

1ab0paToOpHOTO

Kowmmerotep — 1 ., nonomep 9B-74
— 1 1T, Becsl TeXHOXMMHUYeckHe — 1
uT., aBrorurparop bAT-15 — 1 mwr.,
JJIEKTpHUECKas IIUTKa — 1 1mT.,
¢dorosnexTpokomopumerp KOK-2 — 1
mrt., nentpugyra OIMH -3 — 1 mr.,
crunockon CITEKTP — 1 mr.,
CyMMIbHBIN mKad — 1 mrT.,
MMKPOCKOII IIKOJIbHBIN — | IT.,
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anexktponedb myhenbHas «CHOJD» —
lur., akBaauctmwstop 13- 4 — lmir.
VYyebnas  nmabopatopust  obOmero  jabopatopHoro | KommnberoTep — 2 mT., nonomep OB-74
MPAKTUKyMa [0 aHATUTHYECKON XUMUH, — 1 mT., BeChl TEXHOXUMHUYECKUE — 2
No 519, xummueckuit dakynprer, IX xopmyc HonHY | mir., aBrotutparop BAT-15— 1 mir.,
(45,43 M%) JNEKTpUYECKasl TUIMTKA — 2 IIT.,
tdhotosnekrpokoaopumerp KOK-2 — 2
wrt., nentpucgyra OINH-3 — 1 mrT.,
nentpudyra OIMH-8 — 1 mT.,
crunockon CIIEKTP — 1 mr.,
CYMIWIBHBIN mKap— 1 mT.,
Becel BT — 500 — 1 mrr.,
mukpockorrt MbBC-1 — 1 mir.,
MHUKPOCKOII IIKOJIbHBIM — 1 mT.,
pH-metp pH-121 — 2 mmir.
YyeOnass  nmaboparopust  obmiero  yrabopatopHoro | Kommbrorep — 1 mit., Becsl
MPAKTUKyMa [0 aHAJTUTHYECKON XUMUH, TEXHOXUMHUYECKHEe — 1 miT.,
Ne 710, xumunueckuit ¢akynsrer, IX kopnyc HdounHY | aBrotutparop BAT-15 -1 miT.,
(42,83 MZ) 3JIEKTpUYECKas IUIMTKA — | mIT.,
¢doroanexTpokonopumerp KOK-2 — 1
wt., nearpudyra OIMH-3 — 1 wr.,
CYHMMIBHBIN mKap— 1 mrT.,
MHUKPOCKOIT IIKOJAbHBIA — | mmT.,
pH-metp pH-121 — 1 mrT., Becb
ananutnaeckue AJIB-200 — 2 mr.
14. PEKOMEHJOBAHHAS JIUTEPATYPA
Ne Hanuuyue
Koxa-Bo
3JIEKTPOH
IK3EMILISIPOB .
HaumenoBanue HOW
B OuOmorTeke Bepenn B
JdouHY 3EC
OcHoBHast
1 | Ananmutudeckas xumus [Tekct]: B 3-x Tomax: y4eOHUK st 83
CTYyJICHTOB BY30B, OOYYalOIIMXCSl TI0 HAMpaBICHUIO U
cnernuanu3amuu «Xumus». T. 3. Xumudeckuil aHanus / Moa pex
JLH. Mocksuna [U.I'. 3enkeBud u ap.]. — M.: Akagemus, 2010.
—365 c.
2 Ananmutnueckass xumusi [Tekct]: B 3-Xx Tomax: y4eOHUK ISt 112
CTYJEHTOB BY30B, OOy4alolmuXcsi IO HAMNpaBICHUIO U
crienuanu3zanuu «Xumusi». T. 1. Meroasl maeHTudUKauu u
onpenenenusi BemectB / mox pen JLH. MockBuna [A.A.
bemoctus u ap.]. — M.: Akagemus, 2008. — 576 c.
3 | OCHOBBI AHAIUTUYECKOM XUMHUHU: YUYEOHHK MJis CTYyJIEHTOB 14
By30B. T. 1. O6mue Bompockl. MeTosl pazneneHus / moa pe.
1O. A. 3onoroBa. - 4-e u3n., nepepad. u jpom. - M.: Akagemus,
2010.
4 OCHOBBI AHATUTHYECKOW XUMHUU: YICOHHK TSI CTYJCHTOB 71
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By30B. T. 2. Meronpl xumMuyeckoro ananusa / mox pex. FO. A.
3o70TOBA. - 4-¢ u31., nepepad. u gom. - M.: Axagemust, 2010.

Kpuctuan I'.Ananutuueckas xumus T. 1, 2 / Kpuctuan I'; nep. T.1-5 JIEKTPOH-

c auria. A. B. I'apmama, H. B. KonsiueBoit, I'. B. IIpoxopoBoii; - T.2-5 HBIN

M.: BUHOM. JlaGoparopwus 3nanwmii, 2009. pecypc

JlonoHuTEIbHAS

Bacunbes B. II. Ananutudeckas XuMus: YyYeOHHUK Jis T.1-3

CTYACHTOB  BY30B. Kh. I: Tutpumerpuueckue U T.2-3

rpaBUMETpPUYECKUN MeTonbl aHanu3a / BacwibeB B. I1. - M.:

Hpoda , 2004.

Bacunbes B.I1. Ananutudeckas XuMus: Y4eOHHUK JJI CTYICHTOB

BY30B. KH. 2: ®u3nko-xuMuueckue MeTo bl aHaym3a / Bacuibes

B.II. - M.: [Ipoda, 2004.

AnemacoBa A.C., Enanbena JI.5. Jlekiuu no aHaIMTHYECKON 21 JJIEKTPOH-

xumuu. —Jloneuk: JlonHY, 2007. HBIN
pecypce

15. ”TH®OOPMAIIMOHHBIE PECYPCbI

http://mondnr.ru/ — MunuctepcTBO 00pa3oBanus u Hayku JloHenkoi HaponHoii PeciyOniku
http://resobrnadzor.ru/ — PecnyOnukanckas ciyxkba MO KOHTPOJIIO W Haa30py B cdepe

O6paSOBaHI/I$I " HAaYKH

16. NIPO'PAMMHOE OBECIIEYEHHUE

— AntuBupyc Kacnepckoro;
— Adobe Acrobat Reader.

1. Windows 7 PRO (koprioparusHas sutiensus JJOHHY, nutiensus Ne46484614),
2. Windows Office (koprniopatusnas nunensus JJOHHY, nmunensns Ned6472919);
3. Microsoft Visual Studio (muuensus mnporpammbl Dream Spark mnst Beiciimx y4eOHBIX
3aBeICHUN);
4. JTunensus GPL, Apach, BSD a1 ¢cBo601HOTO MPOrpaMMHOTO 00eCIeYeHus:
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