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1. EJIM OCBOEHUA JNCIHUITJINHBI

Henssmu ocBoeHusi AucuunanHbl «CoBpeMeHHbIe MeTOAbl XHMHYECKOr0 AHAJIH3A»

SIBJISIIOTCSI:

- MO3HAKOMUTb MArHUCTPAHTOB C OCHOBHBIMM COBPEMEHHBIMH METONAMH XUMHUYECKOIO
aHaIn3a,

- 1aThb (pyHAAMEHTAJbHBIE 3HAHUS O MPUHIIUIIAX, 3aKOHOMEPHOCTSIX, 00JIACTAX MPUMEHEHHS
COBPEMEHHBIX METOAOB XUMUYECKOIO aHAJIN3A,

- Hay4YUTh TPAMOTHOMY KBAJU(HUIMPOBAHHOMY NPUMEHEHUIO BBIOPAHHBIX METOJOB HA
MIPaKTHKE.

2. MECTO JUCIMIUVIMHBI B CTPYKTYPE OIIOII BO

I[I/ICLII/IHJ'II/IHa ((COBpeMeHHbIe METOAbI XUMHWYCCKOI0O aHaJin3a» OTHOCUTCA K B.]'IOKy l, K
yacTH 00s3aTeNbHbIX TUCIHIUINH, H3y4daeTcs BO 2 cemectpe. Kypc omupaercss Ha 3HaHUS
MarucTpaHTOB, IPUOOPETEHHBIE NPU W3YUYEHHH OCHOB aHAJIUTHYECKON XUMHH M 0OecreunBaeT
TeOpeTI/ILIeCKy}O HOHFOTOBKY nu HpaKTI/ILIeCKI/Ie HAaBBIKHU B O6J'IaCTI/I COBpeMeHHbIX METOO0OB
XUMHUYECKOTO aHAJIN3A.

Taoauna 2.1.

Cea3p  aucuumiuHbl  «CoBpeMeHHbIe METOAbl XHMHYECKOr0 AaHAJIH3a» ¢
npeAbIAYIIUMH JUCUMIIIMHAMH U CPOKH HUX U3Yy4YeHUS

Kon JMCuuIInHLL, ciaeAyromue 3a AUCLUIIIMHOU Cemectp
JUCLIUTLITUHbI «CoBpeMeHHbIE METOJbl XUMHUYECKOI0 aHaIu3a»
1.B.JAB.03.01 OCHOBHbIE METO/Ibl XUMHUYECKOT'0 aHAJN3a 1
b1.B.02 Hcropus 1 METOOONOTHUs XUMUHU 3

B pesyabTaTre 0cBOeHUS AUCHHUILIHHBI 00y4aOMIiCs 10IKeH

3uarn:

MECTO aHAIUTUYECKON XUMHUH B CUCTEME HAYK;
CYLLECTBO peakLuii U MPOLIECCOB, UCIIONb3YEMbIX B AHAJTUTUYECKON XUMUH,
- CYILIHOCTb METOJIOB Pa3/iesieHus] 1 KOHLIEHTPUPOBAHMUS,
- CYUIHOCTb U OOJIACTH NMPUMEHEHHsI XpOMAaTOrpauIeCKnx METOIOB aHAIN3A.

YMmerb:
HpI/IMeHﬂTb B HpaKTH‘{eCKOfI ACATCIIBHOCTHU COBpeMeHHbIe METOABI XUMHNYECCKOTO aHam/Isa;
HpOBOI[I/ITb AHAJIN3 MHOTI'OKOMITIOHCHTHBIX CMeCGfI;

Baagern:
- MeTOHOHOFHeﬁ BbI60pa METOAOB aHa/liu3a, UMETh HABBIKH X HpI/IMeHeHI/Iﬂ;
- METPOJIOTHUYECKUMHU METONAMH aHAJIN3A,
OCHOBAMU TEOPUHU aHATUTHYECKON XUMHH,



- HaBblkAMW  XMMWYECKOr0  3KCMEPUMEHTA, OCHOBHbIMW  aHa/IMTUYECKUMU  MeTofamu
nccneaoBaHMs XMMUYECKNX BELLIECTB M MaTepuaos;
- HaBblKaMu paboTbl Ha COBPEMEHHOM Y4ebHO-Hay4YHOW annapatype npv NpPoBeAeHUN
XMMUYECKOT0 3KCNEPUMEHTE;
- YMEHMEM NpPaBUIbHOrO OOBACHEHUA pPe3y/bTaTOB IKCMEPUMEHTa, eCN [Jaxe pe3ynbrar
OTPULLATENbHBIN;

MeTOfaMu OKa3aHus MepBOiM MOMOLUM MNPU  HECUACTHbIX ChyyasxX B  XUMWUYECKOW
nabopatopum

3. KOMMNETEHUWMI OBYYAIKOLWEINOCH, POPMUWPYEMBIE B PE3YJIbTATE
OCBOEHUA anCumnniInHbl

Mpouecc WM3yyYeHUs OUCUMNAMHBLI  HanpaBfeH Ha (OPMUPOBAHME 3/IEMEHTOB
CneayroLmx KomneTeHumii B cooteeTcTBMM ¢ ®FOC BO wm OMOM BO no paHHOMY
HarnpaBfEHUIO NOArOTOBKM:

a) yHuepcasibHbIX (YK) - YK-3
6) obuwenpodeccrnoHanbHbix (OMK) - OMK-1, OMNK-2;
6) npodeccnoHanbHbIX (MK) - MK-1.
Tabnuua 3.1.

MaTpuua cBA3M KOMMNETEHL M, (DOPMUPYEMBIX HA OCHOBE M3YUeHMS AUCLMMNINHDI
«CoBpeMeHHble METO/Ibl XMMUYECKOr0 aHann3a», C BPEMeHHbIMYM 3TarnaMn 0CBOEHUS ee

cogepXkaHus
Kogbl KomneteHuums Cemectp
KOMMEeTeHLNIA N3yyeHns

(®roc)

YK-3 CnocobeH opraHv3oBbIBaTb ¥ PYKOBOAMTb pPaboToO KOMaHAbI, 4
BblpabaTblBad ~ KOMaHAHYK  CTpaTermio  Ans  JOCTMDKEHUS
MoCTaB/IEHHON Lienn

OlK-1 CnocobeH BbINOMHATL  KOMIM/IEKCHbIE  3KCMEPUMEHTa/bHbIE 1 4

pacyeTHO-TEOPETUYECKNE WCCNEA0BaHMS B M3BpPaHHOW 06/1acTy
XUMUM WA CMEXHbIX HayK C WCMOMb30BaHWEM COBPEMEHHbIX
npnbopoB, MporpamMHOro  obecneyeHns UM 6a3  AaHHbIX
NPogheccnoHanbHOro HasHaueHUs

OrK-2 CnocobeH aHa/iM3MpoBaTb, WHTEPNpeTUpoBaTb U 0606WaTh 4
pesynbTaTbl 3KCMEPUMEHTANbHLIX W PacYeTHO-TEOPETUYECKUX
paboT XMMUYECKOW Harpas/ieHHOCTH

MK-1 CnocobeH nnaHnpoBaTtb paboTy W BblOUpaTh afleKBaTHble METOAbI 4
PELeHNst  Hay4HO-MUCCMefoBaTeNlbCKUX 3afjad4 B BblGpaHHON
061acTM XUMUW, XUMWYECKOW TEXHONOrMN WM CMEXHbIX C
XUMUEN HayKax



4. OFBEM JJUCIUILINHBI U BUJIbl YYEBHOU PABOThHI

Ta6auna 4.1.
Bupn yueOHoii padoThI Bcero 4
4acoB cemecTp
O01mast TpyA0eMKOCTh THCLIUTLTUHBI 144 144
AynuUTOpHBIE 3aHATHUS 64 64
Jlexuun 34 34
JlabopatopHble 3aHATHS 34 34
CamoctosiTenpHas paboTa CTYAEHTOB 76 76

5. COAEPKAHUE JUCIIMIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3SJAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJINYECTBA
AKAAEMMNYECKHUX WJIN ACTPOHOMUNYECKHUX YACOB 1 BU/10B YUEBHbBIX

3AHATUIR
Tab6auua S.1.
CTpykTypa u cogep:kaHue JUCHUNIHHBI
Ne Pasznen Buabi yueGHol pabdoThl, BKJIIOYAS Dopmbl
CAMOCTOSITEJIbHYIO PA0OTY CTYJ€HTOB | TeKYIIero
n/ AUCHUTLTHHBI yiop Y C1yA ym
I U TPYA0EMKOCTb (B Yacax) KOHTPOJIA
neBaem
Jlexmm Jlabopar. CPC ycnesae
=y AAHSITHSI octH (1o
§ HeAeIsIM
z cemMecTpa)
&
dopma
NPOMEIKY
TOYHOI'0
KOHTPOJIst
l. | Meronb paspenenuss u | 4 6 6 6 KoHTposb
KOHLEHTPUPOBAHMUs Hasd
RE 4 6 6 4 pabora
: KCTPAKLIMOHHBIE METOBI
Nel
3. | CopbumonHbIe metonsl | 4 8 8 6 KonTpons
KOHLETPUPOBAHMUS H6aﬂ
4. | dnoraus 4 6 6 7 pabora
Ne 2
5. | Xpomatorpaduueckuii 4 8 8 4 Tecr
METOJ] aHAJIN3a
Hroro: 34 34 24




Tabnuua 5.2.

KOHKpeTu3auna pesynbTaTtoB 0CBOEHUA AUCLUNNNHDI

YK-3 CnocobeH opraHu30BbIBATb W PYyKOBOAMTbL PaboToi KOMaHfbl, BblpabaTblBas
KOMaHAHYI0 CTpaTervto ns 4OCTUXKEHNUA NOCTaBNeHHON Lenu

3HaThb: MeTodbl, MpPUEMbI
OpraHu3aLmm npolecca yrnpas-
NEHNS, OCHOBbI TMCKX0MOTUM

B3aMMOOTHOLLIEHWIA, CTPYKTYpPY
MOTMBALMM W TNCUXM-YECKOI
perynsumm noBeaeHus
Ye/IoBEKa, ero AesiTeNbHOCTM.

OMNK-1 CnocobeH

BbIMOJ/IHATb

YMeTb: pyKOBOAUTHL KO/
NEKTVBOM, Peasin30BbIBaTb
Ha  NpakTMKe  npaBuna
obueHns B npodeccuo-
Ha/lbHOM KOJNNeKTuBe, Cre-
[0BaTb 3TUYECKUM U npa-
BOBbIM HOpPMaM MOBeAEeHW.

Bnagetb: opraHu3aynoHHO-
ynpaB/ieHYeCKNMN  HaBblKa-
MU; cnocobamn 1 npuemamu
MCUX0MOTMYEeCKOro  B3auMo-
AECTBMA C APYTMMMN NIIOAbMU
B MpOg)ecCMOHaNbHON  fes-
TENbHOCTW, CMOCOGHOCTLIO K
coumanbHON afanTaymu.

KOMIJIEKCHbIE 3KCMEPUMEHT a/IbHbIE U pPaCHETHO-

TeopeTUYEeCKMe UccnefoBaHNsA B M36paHHON 061aCcTU XUMUN WA CMEXKHbIX HayK C
NCMONb30BAHMEM COBPEMEHHbLIX MPMO0OPOB, MporpaMMHOro obecrieyeHnst 1 6a3 [daHHbIX
NnpoeccnoHanbHOro HasHa4eHus

3HaTb: COBpeEMeHHOe o0bopy-
[l0BaHWe, nporpaMmMHoe obec-
neyeHve n NpodeccroHabHbIe
6asbl [JaHHbIX A1 peLleHus
3aga4y B M3bpaHHOW 06n1acTy
XUMUN

OMNK-2 CnocobeH aHanM3anpoBaTh,

YMeTb: MCMNOMb30BaTb COB-
PEMEHHbIE pacYeTHbIe METO-
[Obl ONS pelleHns 3agady B
006/1aCTN XUMUN

Bnagetb: MeTogukamy no-
NYYeHUs 1 XapaKTepusauum
BELLECTB M MaTepuanoB Ans
pelleHns  npoeccnoHaslb-
HbIX 3a4au

MHTEPNpeTMpoBaTh M 0606LATh pe3ybTaThbl

IKCMEPUMEHT aJIbHbIX N PaCY4ETHO-TEOPET NYECKMNX pa60T XUMUNYECKOM Hanpas/1€HHOCT U

3HaTb: MOAXOAbl K aHanmsy,

WHTeprpeTauuy 1 0606LLeHNI0
pe3ynbTaToB
3KCNepUMEHTA/bHbIX n

pacyYeTHO-TEOPETUYECKMX
paboT B 00MaCTV XUMUK W
CMEXHbIX HayKax.

YMeTb:
pesynbTaTthbl
paboTbl (skcnepumeH-
TalbHOW  WAW  pacyeTHo-
TEopeTNYECKOi1)

aHanM3MpoBaTh
COOCTBEHHOI

BnageTb: npefcTaBieHUAMM
0 cuc-Teme
(hyHAaMeHTa/IbHbIX
XUMUYECKNX  MOHATUIA 1
METOAO0/IONMYECKNX  acrek-
TOB (DM3MYECKOW XUMUK C
Lenbo aHann3a,
NHTepnpeTauun "
0606LLEeHNA pe3ynbTaToB
3KCMEePUMEHTa/IbHbIX n
pacyYeTHO-TEOPETUYECKMX
paboT

MK-1 CnocobeH nnaHuMpoBaTb paboTy M BbloMpaTb alleKBaTHble MeTOLbl peLleHus

Hay4yHo-uccneflosaTenscknx 3afja4y B

TEXHOMNOTUN UNN CMEXKHBIX C XUMUEN HayKax

BblOpaHHOM 0b6nacTu  Xnumuu,

XUMUYECKOM



3Harp: kak pabotarh Ha | YMeThb: COCTaBIATH OOwMil | BraxeTs: HaBbIKaMu mprMe-
COBPEMEHHON HAay4yHOH amnma- | IIaH  HMCCJIENOBAHWUN W | HEHUS BELIECTB B JKCTpe-
patype TNpu MPOBEAEHUU HAa- | AeTajJbHBIA IJIaHbl OTHENb- | MAJIBHBIX YCIOBUAX, HaBbIKa-

VUHBIX HCCIIEIOBAHUMN, OLEHH- | HbIX CTaIH MU BbIOOpa ONTUMAJbHBIX
BaTh MONydYeHHYKO HWHOpMa- METOJIOB HCCIIEIOBAHUS
LIUIO oObekTa sl pelieHust Moc-

TaBJICHHBIX 33a4 Ha OCHO-
BaHUM AaHAJIM3a MU  COIO-
CTaBJIEHUs BCEH COBOKYII-
HOCTH UMEHKIINXCsT AAHHBIX

Conepma}me AUCHHUIIITHHDbI «COBpeMeHHbIe METOAbl XHMHYECKOTI0 aHAJINU3A»

MeTtoabl pa3fesieHHsT W KOHUEHTPHUPOBAHHWsI. 3HAYEHHE METOJOB pAa3feNieHus U
KOHLIGHTpUpOBaHMs, oOmactu mnpuMeHeHus. Kiaccudukamms meronoB. KommuecTBeHHBIC
XAPAKTEPUCTHKHN Pa3AeNieHHss U KOHLEHTPUPOBAHUS: KO3(PPUIIMEHT pacnpeneeHus, CTeIeHb
U3BJICUEHNs], KOX(PQPUIMEHT KOHIEHTpUpOBaHUs, KodpuuueHnt paspeneHus. CoueraHue
KOHLIEHTPHUPOBAHHSI C METOIAMH OTPEeNIEHUsI: KOMOMHUPOBAHHbBIE W THOPHUIHBIE.

JKCTPAKIMOHHBbIE METOABI. JTalbl PA3BUTHUS, COBPEMEHHOE coCTOsiHIE. OCHOBHBIE TIOHSITHS U
TEPMUHBL. Y CJIOBHS 3KCTPAKIIUH BellecTB. KOMMuecTBeHHbIE XapaKTEPUCTHKH SKCTPAKLIUH.
Knaccupukaums  3kcTpakuumoHHBIX  cucTeM. CrocoObl  OCYIIECTBIEHHS]  SKCTPAKIHH.
ABTOMaTH3aLUsA IKCTPAKILMOHHBIX IPOLECCOB. DKCTPAKLMS MHMKPO3JIEMEHTOB. DKCTPaKIIMs
OpPTaHWYeCKUX coenuHeHui. CpepxkpurHueckas (QIOMAHAs SKCTPAKLHS: JOCTOMHCTBA H
OTpaHUYEHUS] METO/IA.

CopOunoHHbIe MeTOAbI KOHLEHTPHPOBAHHWA: METOIbl HCIIAPEHMS, OTIOHKA IIOCIHe
XUMHYECKUX TPEBPALICHNUH, ra3oBas 3KCTPaKUUs W aHanu3 mapoBoi ¢asel. OcobeHHOCTH
KOHLIEHTPUPOBAHUS OCAKACHUEM U coocakaeHneM. [locronncTa u Henocratku. Tpebosanus k
KOJUIEKTOPY W MyTH ero BbiOopa. Heopranmueckne u opraHuueckue coocamutenu. IIpumepsr
UCTIOJIB30BAHUST COOCAKIACHMS JJISI KOHLEHTPHUPOBAHUS HEOPTAHMYECKHMX M OPTaHHYeCKUX
COCIIMHEHUN.

®aorauus. Texauka ocymectsieHus. DoTanusi Mocie OCAKACHUSU MOHHAs (DIIOTAaLUs.
DakxTopsl, BAUSIOMYE Ha (PIOTALIMOHHOE KOHLICHPHUPOBAHHE.

CenextuBHOE  pacTBOpeHHe. PactBoputenu, oOecrneunBaromue  HU30UPATENBHOCTD
pactBopeHust. IlpuMepsl HCMONB30BaHUS CEJIEKTUBHOTO PACTBOPEHHUS B (a30BOM aHAIM3E
HEOPraHMYECKUX MATePHANIOB U JIJIsl KOHLEHTPHUPOBAHUS MUKPOIJIEMEHTOB NIPU aHAJTN3E TIOYB U
pacrenmnii. IlpoGupHast maBka. CymecTBo MeToga M €ro 3HAa4YeHHE NPU ONpPeneIeHUU
OmaroponHbIx  MeTtayuioB.  [IpuMepel  HUCHONB30BAaHMUS ~ METOJAOB  UISL  BBIACNEHHS |
KOHIIEHTPUPOBAHUSI MUKPO3JIEMEHTOB M OPTaHUYECKUX COEAMHEHUI M3 Pa3iIMYHbIX OOBEKTOB:
OOBEKTBI OKPYKAIOIIEH cpenbl (pa3aMyHbIe THITBI BOA, TOYBBI, BO3IYX), MUIIEBLIX MPOAYKTOB,
OMOJIOTUYECKHX U IPYTUX OOBEKTOB.

XpomaTtorpaguuecKkuii METOJ AHAJIH3A

CymHocTte xpomarorpaduueckoro merona. Mcropust ero Bo3HHKHOBEHHUs. COBpeMeHHOE
COCTOSIHHE MeTOJa M 00JIaCTH MPUMEHEHHS, 3HAUSHHE U MECTO CPEAH APYTUX aHAIUTHYECKUX
MeronoB. Pexum xpomarorpaduueckux MpoLeccoB. (PPOHTANBHBIA, BBITECHUTEIBHBIMH,
smoeHTHbIA. Kiaccudukanms xpomaTo-rpauueckux METOIOB MO arperaTHOMy COCTOSTHHIO
da3, MexaHM3My B3aMMOJACHCTBHUsS copOaT-COpOEHT, NPUMEHSIEMOH TEXHHKE, Crocoly
OTHOCHTEJIBHOTO NepeMerneHust (as.

Teopernueckue OCHOBBI xpomaTtorpagun OcHoBHbIE XapaKTEePUCTUKU
xpomarorpadudeckoro mporecca. Kosddumuenr pacnpenenenus. YnepkuBaemblii o0beM H
Bpems yaepxuBanus. Kospdunuent emxoctu. KoadpduumenT ynepxusanus, ero GusnyuecKuii



cMbics. CenekTUBHOCTD U 3()(EeKTUBHOCTD XPOMAaTOrpapuuecKoro paszeneHus.
Koadpdunment paznenenus. Pazpemenne.

Teopust paBHOBecHOH xpomarorpaduu. Cs3b CKOPOCTH MEPEMELICHHs BEIIECTBA BIOJIb
CJIOSI HENOABWXHOW (a3bl ¢ KO3(PUIMEHTOM pachpeneseHnss U H30TEpPMOH copOuuu.
3aBrCUMOCTb (POPMBI XpOMATOrpagUUECKOro MukKa OT BUA H30TEPMbI COPOIIHH.

PasmbiBanmne xpomarorpaduyeckoii 30HbI U ero pu3nyeckue npuuuHbel. HepaBHOBecHast
xpomarorpadust. OCHOBBI KOHLENLUH TEOPETUYECKUX TaPeNIOK, CBS3b C MPOTHBOTOYHBIM
pactpeneneHrueM. Ynciio TeopeTnyeckux Tapenok u 3¢ dexkruBHocTs konoHkH. [Tonstue BOTT.
HenocraTku KOHLENIIUN TEOPETUUECKUX TAPEJIOK.

Kunernueckue teopum xpomarorpaduu. PakTopel, BIUSIOIINE HAa Pa3MbIBAHHE 30H
(BuxpeBass nud¢y3us, MojekysipHas AuQPy3us, CONMPOTHUBICHHE MacCONepenayd B
MOJBM)KHOM M HemoaBIKHON (azax). 3asucumoctb BOTT ot ckopocTn moroka. YpaBHEHHE
Ban-/leemrepa. ITpunnunuanpHas cxemMa  xpomarorpada. Bribop rapaMeTpoB
xpomarorpadudeckoro omnpenenenus. Maentudukamnus semects. KoianmuecTBEeHHBINM aHAJH3.
Hsmepenne muomaneli ¥ BBICOT MUKOB. MeToAbl BHYTPEHHETO M BHELIHEro CTaHIapTOB.
HcTouHnkn ommbOK, BOCIIPOU3BOAUMOCTb H3MEPEHHI.

I'azoBast xpomaTorpadgus

IIpunuun wmerona. Teoperuueckue ocHOBbI MeTona. OrmpenensieMble BeLIECTBA.
OCHOBHBIC AHATUTHYECKUE XapPAKTEPUCTHKH. [a30-ancopOLMOHHAsT U  Ta30-)KUIAKOCTHAs
xpomaTtorpadusi.

Amnmaparypa s rasoBoil  xpomarorpadum.  Xpomartorpapudeckue — KOJOHKH,
TEPMOCTaThl, NeTeKTOpbl. Kiaccudpukaimst AETEKTOPOB M HMX BAXHEHIINE XapaKTEPUCTUKU
(IMHEHHOCTb, YYBCTBUTEIBHOCTb, OTHOIICHHWE CHUTHAJ/IIYM, Tpeneil OOHapy)KEeHUs).
IIporpammupoBaHue TeMIIEpaTyphl.

I'aspl-HOCUTENMN, ancopOeHTBl W HEemOoABIDKHBIE  (aspl, TpeOOBaHMS K  HHUM.
MopudumnmpoBanue Hocuteneil. PeaknnoHHas ra3oBasi xpomarorpadusi. BeicokoaddekrruBHast
KanmwusipHas xpoMarorpadust. [Tpumeps! npuMeHeHus.

KauectBeHHbIi ra3o-xpoMaTtorpadpudeckuii aHanu3. MneHTudukanys BemecTs Ha OCHOBE
BEeJWYUHBl yaepxkuanus. Meron tectepoB. Mupaekchl ynep:xkusaHus Kosaua. Mcrounukn
MOTPELIHOCTEH IPH UX OnpeneneHnH. MeTonnka KOIMIeCTBEHHOH ra30Boi XpoMaTorpagum.

Xpomaro-macc-criektpomerpusi. O0macTi MpUMEHEHMSI.

KuakocTHasi xpomarorpadus

IIpunuun merona. OmnpenensieMble BelecTBa. AHAIUTUYECKHE XapaKTepUCTUKU
COBpPEMEHHOM BbICOKO-3(exTuBHOI xpomMarorpadun (BDXKX). Anmaparypa ans KUIKOCTHON
xpomarorpadun. XXunkocrasle xpoMarorpade! (KOJIOHOUHbIE, KanmuiusipHbie). Hacockl. BBonbl
npo6. Konmonku. JlerexTops! u ux Beidop. [loaroroBka npoOsL.

AacopOunoHHas xpomatorpadusi.

OcHoBHBIE TIPEICTABICHUS O MEXaHU3ME KUIKOCTHOH aacopOIMOHHON Xpomarorpaduu
(OKAX): ponmp XMMHH TOBEPXHOCTH ancopOeHTa WM TNPHPOABI KUIKOH IOABMKHON (ha3bl.
Cunukarenb, €ro CTPyKTypa M XUMHS TOBEPXHOCTH. MoOIu(pUIMPOBAHHBIE CHIIMKATEIH,
NPUHLMNBl UX TONy4eHHuss W cBoiicTBa. Okcun amomuHus u apyrue copOeHtsl B JKAX.
Tpebosanust k HuM. [logBukHast ¢dasza (7r0EHT) u TpeOOBaHHS K HEW. DIIIOHMPYOINas CHIa
NOABM)KHOM  (pa3bl, 3JOOTPONHBbIE psiabl. BiumsHME npuUpoabsl W COCTaBa 3JIFOEHTa Ha
cesnleKTUBHOCTD pasaenenus B JKAX. M3okparuueckoe u rpagueHTHOe daroupoBanue. Bausiaue
TeMIlepaTypbl Ha SJIFOHPOBAaHUE.

Hopmanbho-azoBass XAX Ha cunukarene. Mojenu yOepKUBaHUST W THUIIBI
B3auMoOJeiicTBUsl copbaTa C MOBEPXHOCTBIO copOeHTa. Ponp Bompl. OOnacTu NpUMEHEHHs
HOpMalibHO-(a3oBoi JKAX.

ObpaxenHo-¢pazoBasxpomarorpapusi Ha MOAUPU-IIUPOBAHHBIX CcopOeHTaXx. MexXaHH3MBI
ynepxkuBanusi. ConbBodoOHast Teopust yaepKuUBaHUsA. BiusHue CTPyKTypbl copbaTroB Ha
yIepKUBaHUE (AWMOJNBHBIH MOMEHT, MOJISIPU3YeMOCTh, OOBEMBI MOJEKYJ, IUIOIAdb
ruapooOHON TOBepXHOCTH). BIMSHHE COOTHOIIGHUS TONAPHBIX W HEMOJSIPHBIX TPYIII,




BHYTPUMOJICKYJIIPHBIX CBSI3¢H W paclpeneseHHus: 3JIEKTPOHHOH IUIOTHOCTH B MOJIEKYJaX
copbara Ha ux ynepsxkusanue. [Ipumenenne odpameHHo-pazosoit BOXKX.

Honoodmennass xpomarorpadusi. CymHocTs MeTona. OCHOBHBIE NPEICTABICHUS O
MexaHu3Me HOHHOro obOmena. HonooOmeHHOe paBHOBecne. KoHCTaHTa paBHOBeECHS,
CEJIEKTUBHOCTD, (akTop pasneneHus. Psipl cenextmBHOCTH. KuHETHKa HOHHOTO OOMeEHa.
HonHbIi1 00MEH B HEBOHBIX U CMEIIAHHBIX Cpeax.

Heopranuueckne ¥ OpraHM4YecKHe€  HOHOOOMEHHUKH, WX  KJIACCH(HUKAIIHSL
Kommnekcoobpasyromue copOeHThl. DPU3MKO- XUMHUYECKHE CBOWCTBA HOHOOOMEHHUKOB
(oOMmeHHast eMKocTh, HaOyxaHHWe, TepMHYECKas U pPEeaKIHOHHas ycToHuuMBOCTh). CuHTE3
HMOHOOOMEHHHKOB.

Honnblit oOMen B kosnoHkax. lIpumenenue B anammze. OmnpeneneHue oOImed coseBoi
KOHLIGHTPALUH, KOHIEHTPUPOBAHWE MHUKpOnpuUMeceldd U3  pa30aBieHHBIX PaCTBOPOB.
Paznenenue sneMeHTOB ¢ OJM3KUMU XUMHUYECKUMH CBOMCTBAMH 1 aMUHOKHCIIOT.

Honnas xpomartorpadusa. Ocnoel uonnoit xpomarorpadpmu (MX). CopOGeHtsl,
TpeboBanuss k HuM. CuHTe3 copOeHTOB. BhIOOP COpOEHTOB, pasMep dYacTHIl, MaTPHUIIA,
(yHKIMOHANBHBIE TPYNIbl. Bpemst yoep:KUBaHUS HMOHA, €ro CBsA3b C KO3(PUIUEHTOM
CEJIEKTUBHOCTH, OOMEHHOH €MKOCTBIO, 00beMOM copOeHTa. DmoeHThl. COCTaB U 3JIIOUPYIOLIast
cniocoOHoCcTh. Bnmstaue pH u KOHIEHTpaluHu 3JI0€HTA Ha YIAEPKHUBAHUE MOHOB. ATMMapaTypa
s X, cnocoObl  nerexkTupoBaHus. J[BYXKOJIOHOYHAss ¥ OJHOKOJIOHOYHAsT HMOHHAs
xpomarorpadusi. YCIOBUSI ONMpeneeHnss aHHOHOB U KaTHOHOB. [Ipumepnr npumenenust UX B
aHaJIN3€e CMeCceil HEOPTaHNYECKUX M OPTAHUYECKUX AaHUOHOB M KATHOHOB.

Hon-napuas xpomarorpagus. CymHocts MeTona. HopmaneHo-dazosas u oOparieHHO-
dazoBast woH-mapHas xpomarorpadus. IlpuMeHeHMe B aHaJIM3€ OPraHUYECKUX |
HEOPTraHUYECKUX COCTUHEHUH.

JKCKJII03MOHHAST XpoMmaTtorpadus., Cymuocth Metoma. OCOOEHHOCTH MeXaHWU3Ma
ynep:kuBaHus MosiekyJs. O0iacTu mpuMeHeHus!.

JIuranpoomennast xpomarorpadus. Cymnaocts meroga. CopOeHTB! U OABIIKHBIC (ha3bl
IUTSL pa3leIeHUs] aMUHOB U aMHHOKHUCIIOT.

KuakocTh-KUAKOCTHAs (pacnpenenuresbHasi) xpomartorpadgus. OCHOBBI MeTONA.
Koaddunuent pacnpenenenns, GaxTopsl, BIUSIOMINE Ha €ro Benuuauny. Hocurenu, monBmkHbIe
¢as3bl, TpeOoBanus k HuUM. IlomBmxkable (a3el. [IpoTuBoTOUHAs xpomatorpadus. Ilpumepst
PUMEHEHUSI.

TonkocsoliHass U OymaxkHass xpomaTtorpadus.TeopeTuieckre OCHOBbI METONOB. BennunHa
Kr, ee cBsa3p ¢ koapduumeHToM pacrnpeneneHus. MeTOObl OINpPENENeHUs] STOW BEJIWYHHBL
dakTopbl Ha Hee BiwsAOIME. bymara mis xpomartorpadpuu, IMOAJIOKKH, COPOEHTBI IS
toHkocnoitHoi xpomartorpaduu (TCX). PactBoputenu nanst OyMaKHOH W TOHKOCJOHHOMN
xpomatorpadum.

TexHUKa MOJTyYEHUs] XPOMATOrPaMM: BOCXOJSALIAst, HUCXOMAIIAst, OMHOMEPHAsi, IByMepHas
u Kpyromas. JnekTpodoperndeckas OymaskHash xpomartorpadusi. MeTrombl KaueCTBEHHOTO U
KoM4YecTBeHHOTro aHanmn3a. Bricokoaddextusnas TCX. Obnactu npuMeHeHUs!.
Ceepxkputuueckasi ¢unonanass xpomarorpapus CyuHocts MeTona. CBepXKpUTHUECKHE
(ronapl, OCHOBHBIE MX CBOICTBA (TUIOTHOCTD, BSI3KOCTh, KO3 duument nuddysun). Kononku,
obmactn npumenenusi. CpaBHeHne MeTonoB BOXKX, ra3oBoil u cBepXKpUTHYECKOH (urronaHON
xpomarorpadum.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'N

Ilpu wu3yueHUH TEOPETHUECKOTr0 Kypca Ha JIGKUHUSAX MPEIyCMaTPUBACTCS 3aJI0KEHUE
Marepuaia B Buze npeserrauu. OTaenbHbIe JEKIHH U3J1araroTcs Mo MpobJeMHON TEXHOIOTHH.

Ha nexmusix uCnonb3yroTCsl B Ka4eCTBE AEMOHCTPALIMOHHOTO Marepuaia Ilepuoguueckas
cuctema snemeHToB J{. 1. MeHneneeBa u psii APYTUX CIPABOYHBIX TAOJHUIL.



Hexoropele paszmenbl TEOPEeTHHECKOTO  Kypca H3y4HarOoTCs C  HCIIOJNIBb30BAHHUEM
OlepeXkaroIeil CaMOCTOATENBPHON PabOThI: MArUCTPAHTBI IOJMYYAIOT 3aaHUS HA O3HAKOMJICHUE
C HOBBIM MaTEPHAJIOM JIO €r0 U3JIOKECHUS Ha JICKLHSIX .

Hnst  OGomee OCHOBAaTENbHOH  OLEHKH YCBOSIEMOCTH TEOPETHHYECKOrO — Marepuana
MarucTpaHTaM MpPEIIaratoTCs TEeCThl, a TakKe TPAJULUOHHBIE NHCHMEHHBIE W YCTHBIE
KOHTPOJIbHBIE MEPONPUATHS! (KOJIOKBHYMBI, KOHTPOJIbHBIE Pa0OTHI).

7. HEPEYEHb YYEBHO-METOANYECKOI'O OBECHEYEHWA UIA
CAMOCTOATEJABHOU PABOTHI OBYUYAIOIIUXCA IO JTUCUHIIJIMHE

7.1. IlepedyeHb-yueOHO-METOAMYECKOT0 OOecmedeHHs AJsl CAMOCTOSATEJbHOH PadoThI

00y4Yaomuxcs Mo JUCHHUIINHE:

1. OcHoBbl aHanuTHueckoi xumun. B 2-x xH. /Tlox pen. FO.A. 3onorosa. M.: Beicm. k.,
2005.

2. Bacumbes B.I1. Ananmutudeckast xumus, B 2-X kH., M.: JIpoda, 2002.

3. OcHOBBI aHaNMUTHYECKOW XUMUU. [IpakTHUeckoe PyKOBOACTBO. YueOHOE mocodue mst
By3oB. Ilom pea. FO.A.  3ojmoroBa. M.: Beicm. mk, 2001. 463 c.

4 IlpakTukyM 1o (pU3HKO-XUMHUYECKUM MeTonam aHanusa./Ilox pen. Ilerpyxuna O.M. M.
Xumus, 1989

5. @usuko-xumudeckue Meroasl aHanuza. / [lox pen. Aneckosckoro AWM., JI.: Xumust, 1988

JlekunoHHBIE 3aHATHS TPOBOAATCA 1 pasa Hememo B oObeme 4 4acoB U 4 4vacos
nabopaTopHBIX 3aHsITHI B 4 ceMecTpe. [locie OKOHUAHUS M3YYSHHS KQXKTOH TEMbl MATHCTPAHThI

MpOXOoaAT TECTUPOBAHUCE, CO66C6I[OBaHI/Ie, BBITTIOJIHAKOT KOHTPOJIBHBIC pa60TbI.

7.2. Yka3aHus 1Jis1 00y4arOMHXCH MO0 OCBOGHUI0 THCHHILTHHBI

Ta6auna 7.1.
CoaepxaHue caMOCTOSATEIbHOM Pa00THI 00y4YAIOLINXCSI

Voo Temb1/60npocsl, 6bIHOCUMbIE HA caMocmosimensroe  [Kon-60 Dopmel
n/n usyuenue acos pabome

L. Merons! pasnenenns u KOHLEHTPHPOBAHHSE 4 cobecenoBanne

(DKCTPAKIIMOHHBIE METOIBI 6 cobecenoBaHne

2.

3 CopOLMOHHBIE METOIBI KOHIIETPHUPOBAHUS 4 cobecenoBaHue

4. |®norarms 6 cobeceroBaHme

s Xpomarorpadudeckuii METO aHAJIHI3a 4 cobecenoBaHne




8. OHEHOYHBIE CPEACTBA JUIAA TEKYIIET'O KOHTPOJIA
YCIIEBAEMOCTHU U TPOMEXXYTOYHOU ATTECTAIIN

Ilpumepnuie 3a0anus KOHmMpPoOLbHOU padomsl

BAPHUAHT 1
Bonpocer:

1. Omnpenenute TMOHATHUS «aHAJUTHUYECKAass XUMHUSA», «XUMHUYECKUN aHAIU3», «METOJ
aHanu3a», <METOINKA aHAIN3a», KKAUeCTBEHHBIN aHAJIN3», KKOJINYECTBEHHbII aHAIN3Y.

2. Kuaccupuuupyiite MOrpelIHOCTH XUMHUYECKOrO aHaliu3a B 3aBHCHMOCTH OT criocodba
BBIUHCJIEHHSI U OT MIPUYUH UX BbI3bIBAIOLIHUX.

3. Maiite ompeneneHue CIEAYIOIUX CIOCOOOB BBIPAKEHUS KOHIEHTPAILMU PACTBOPOB:
MOJISIPHAS! KOHLIEHTPALHST, MaccoBasi, 0ObeMHast U MOJIbHAsSI JOJIH.

4. 3anummre GOPMYJIIBI Uil BBIYUCICHUS BOIOPOIHOTO M THIPOKCHIIBHOTO ToKaszarenen. Kak
U3MEHSIOTCS MX BEJMYMHBI B BOJHBIX pPAacTBOpax KHUCJIOT U oOcHoBaHuil. llpusenure
(bopmyJty, OTpaKaroIIy0 B3aNMOCBSI3b IOKA3aTEIEH.

5. Ilpusemure omnpeaeneHHe TUTPUMETPUYECKOro aHaiusa. Kakol npouecc Ha3bIBaeTCs

tutpoBaHueM. Kiaccupunmpyiite METOIbI THTPUMETPHUECKOTO aHAIN3a B 3aBUCUMOCTH OT

BUJIA XUMHUYECKUX peaKkLul, MPOTEeKAOINX B IPOLIECCEe TUTPOBAHUS.

IIpusenute npuMepsl MEpHOH NocyApl. [t Kakux Liejed OHa NpeaHa3HauYeHa.

7. IlepedncauTe OCHOBHBIE CTAAUU IPABUMETPUUECKOrO aHAJIN3A.
3apaun:

8. Oxpyraure pe3yiabTaT U3MepeHusi ontudeckoi miotHoctu 0,345846, ecnu morpemHoCcTh
M3MEpEeHMs Ha JaHHOM yuacTke 1ikajbl coctasiseT 0,005 eqununn? Kakas u3 octaBieHHbIX
udp ABISIETCS HENOCTOBEPHOH HIIM TAKOBAS B 3aIMCH PE3yJIbTaTa HE MIPUBOAUTCS?

9. Ilposenure pacdeT U NPABUIBLHO OKPYIVIUTE PE3YJIbTAT:

42,50 +2,0045 - 12-2,00 + 35,00:5,0 — 0,0095

10. Kakas u3 npuBefeHHbIX peakUuil sBisiercs nporonutudeckoi u nouemy CH3;COOH +
NH4OH <=> CH3COONH4 + H,0 umn AgNO; + NaCl <=> AgCl + NaNO;. Vkaxure mist
BbIOPAHHOW pEAKIUH COMPSDKEHHBIE KHUCIOTHO-OCHOBHBIE Maphbl. 3alUIINTE ypPaBHEHHUE
KOHCTAaHTbI PABHOBECHSI.

11. Kakue u3 npuBeIEeHHBIX CMeCel MPOSIBIISIOT KUCIIOTHO-OCHOBHOE Oy(hepHOe neficTBHe:

a) YKCYCHasl KHCIIOTa-aleTaT HaTpus,
0) XJIOPOBOAOPOAHASI KUCIIOTA — HATPHS THIPOOKHUCH;
B) paCTBOpP aMMHaKa - XJOPH] aMMOHHS,
I') CepHasi KHCIIOTa-CyJIb(aT aMMOHHSI.
12. B 150,0 mn pactBopa comepxutrcs 15,0 r xnopuaa Hatpus. Paccuuraiite TUTD
pacTBopa.
13. Paccuuratite pH 0,100 M pacTBOpa ruipOOKUCH KaJIHS.

o

BAPUAHT 2

1. Onpenem/ITe IOHATHUA. «aHAJIUTUYCCKAA XHUMMHAM, «XUMHUYECKUH dHAJINU3», «MCTOO
aHaNM3a», <METOJMKA aHAIN3a», KKaYeCTBEHHBIN aHAIN3», KKOJUUYECTBEHHBII aHaIN3».

2. KnaccuduuupyiiTe MOrpeIiHOCTH XUMHYECKOrO aHaIM3a B 3aBHCUMOCTH OT criocoba
BBIYUCJICHUA U OT NPHUYHH UX BbI3BIBAIOIINX.

3. Jaiite ompeneneHne CIEAYIOMUX CHOCOOOB BBIPAKEHUS KOHIIEHTPAIIUH PAaCTBOPOB:
MOJISIpHAsI KOHLIEHTPALHSL, MaccoBasi, 0O0beMHast U MOJIbHAS JOJH.

4. 3amumute GOPMYITBI IJIsl BBIMHUCIEHUS BOAOPOIHOTO M THAPOKCHIBHOTO TOKa3aTeNeH.
Kak un3MeHsI0TCS MX BEJIWMYUHBI B BOAHBIX pacTBOpPax KHCJIOT U OCHOBaHUI. HpI/IBeI[I/ITe
bopMmyI1y, OTpakaroLIyI0 B3aMMOCBSI3b NIOKa3aTeNeH.

4. IlpuBenute omnpeneneHue TUTPUMeETpUYecKoro aHanusa. Kakoil mpolecc Ha3bIBaeTcs



tutpoBanneM. Kiaccupuumpyiite METOIbI TUTPUMETPHUECKOTO aHAIN3a B 3aBHCUMOCTH OT
BUJA XUMHUYECKUX PEeaKLUil, MPOTEKAIOLHX B IPOLIecce TUTPOBAHUS.

5. IlpuBenure npumepel MEpHOU nocyabl. [l Kakux Liefed OHa IpeAHa3HaYeHa.

6. IIpusenure onpenenenne rpaBUMETPUUECKOro ananusa. llepedncanre OCHOBHBIE CTaIUN
rPaBUMETPUUYECKOrO aHAJIN3A.

7. 3anumuTe MaTeMaTHYeCKHe BbIpakeHUs 3akoHOB byrapa-Jlambepra-bepa wu
aAUTUBHOCTU ONTUYECKUX IUIOTHOCTEN. B kakux mMeTonax aHann3a MPUMEHSIFOTCS 3TH 3aKOHBI.

8. IIpuBenuTe NpuMepHI SIEKTPOXUMHYECKUX METOAOB aHAJIN3A.

3agaun:

9. Okpyraute pe3ynbTaT U3MepeHust onTudeckoi rmrotHoctu 0,345846, ecnu MOrpemHoOCThb
U3MEPEHMs] Ha JAaHHOM ydvacTke mkanbl coctaBisier 0,005 enmnun? Kakass U3 OCTaBICHHBIX
QP ABISIETCS HEAOCTOBEPHOH HMITH TAKOBAs! B 3aIMCH PE3yJIbTaTa HE IPUBOIUTCS?

10. IlpoBeauTe pacyeT ¥ MPaBUIBHO OKPYIJIUTE PE3YJIbTAT:

42,50 +2,0045 - 12-2,00 + 35,00:5,0 — 0,0095

11. Kakas u3 npuBeneHHbIX peakuuil siBisieTcs nportoautuueckoi u nouemy CH3;COOH +
NH4OH <=> CH3COONH4 + H20 wnmu AgNOs + NaCl <=> AgCl + NaNOs. Vkaxure mns
BBIOPAHHOW pEAKIUH COIpPSDKEHHBIE KHCIOTHO-OCHOBHBIE TMapbl. 3alUIINTE ypaBHEHHE
KOHCTAHTbI PABHOBECHSI.

12. Kakue u3 npuBEeIEHHBIX CMeCel MPOSBIITIOT KUCIOTHO-OCHOBHOE Oy(epHOoe nelficTBue:
a) YKCYCHasl KHCIIOTa-aleTaT HaTpus,
0) XJIOPOBOAOPOAHASI KUCIIOTA — HATPHUS THIPOOKHUCH;
B) paCTBOpP aMMHAaKa - XJIOPH] aMMOHHS,
I') CepHasi KHCIIOTa-CyJIb(aT aMMOHHSI.

13. B 150,0 mn pactBopa conmepxutrcs 15,0 r xnopuma Hatpus. Paccuuraiite TUTP
pacTBopa.

14. Ckonpko rpaMMOB pacTBOpeHHOro BeulectBa copepxkurcs B 1,00 n 0,100 M pactsopa
BaClz.

15. Onpenenute pakTOp 3KBUBAJEHTHOCTH U BBIUUCIUTE MOJIIPHYIO MAacCy SKBUBAJICHTA
bochopHO KHCTOTHI U IEPMAaHTaHATA KAJIUS:

a) H3PO, + 2KOH = K,HPO, + 2H,0; 6) MnO,4 + 8H' + 5¢ — Mn*" + 4H,0.

16. PaccuuTatite pH 0,100 M pacTBOpa ruipOOKUCH KaJIUS.

17. Onpenenute, B IPSMOM WJIM B OOPaTHOM HarpaBJIeHHUH OyZeT MpOTeKaTb XUMUYECKast
peakums Fe’ ™ + 2 <=> Fe*" + I,. (Eo (Fe’/Fe*” )=+ 0,771 B, E° (I/2I') = +0,535 B).

18. BoraucauTe pacTBOPUMOCTD XJiopuaa cepedpa B Boze mpu 25 °C. TIP(AgCl) = 1.78-10°
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Bonpocut k 3auemy
OO0mue BONPOCHI AHAJIUTHYECKON XUMHUH

1. Ilpenmer, 3ana4un ¥ GyHKIMH AaHATUTUYECKONH XUMHH.

2. Ponp W 3ama4yM aHAJIMTHYECKOM XHUMHUHM B CHCTEME JKOJOTMYECKOH Oe30MacHOCTH,
OXpaHbl TPYAa U OPH PA3PELIEHUH Ype3BbIYaiHbIX CUTYaLWH.

3. IloHsiTHe METO/Ia U METOIUKU aHau3a. MeTOIbl aHATUTUYECKON X UMUH.

4. XuMuueckuil aHaiau3. MeTobl XUMUYECKOTO aHAJIN3a.

5. Buasl XuMUYECKOTO aHaIN3a. KaYeCTBEHHBIN U KOJTMYSCTBEHHBIN aHAHU3.

6. AHaTUTUYECKUN CUTHAIL.

7. Pesynbrat aHanusa.

8. IlorpemHocTn XuMHUUecKoro ananms3a. Kmaccudukanms norpemHocTeil B 3aBUCUMOCTH
OT crocoba UX BBIYUCIICHHUS U OT MPUYUH UX BbI3bIBAIOIIINX.

9.001ee npencTaBleHUe O CTATUCTHYECKOH 00paboTKe pe3yIbTaToB aHau3a 1 (popMbl ero
MPEACTABJICHUS.



10. IlpaBuna OKpyIJIEHUSI pE3YyJIbTATOB MPOMEKYTOUHBIX BBIMHUCICHHI W pe3yjbTaTa
aHaym3a. 3HavYaIue U He3Havarmue uQpoL.
11. IIpaBusa OKPyTJIEHHSI IPH BBITIOJIHEHUH PA3JIMYHBIX apU(PMETHUECKUX TEHCTBHM.

Xumuueckue memoosvt aHaIU3A

1. IlonaTHe 0 koaM4ecTBe BelecTsa. EMUHNIIEI H3MEPEHUsT KOJIMYECTBA BEIECTBA.

2. DOkBHBaJEHT, (PaKTOp SKBUBAJIEHTHOCTH, MOJIIPHAas Macca »SKBHUBAJIEHTA. 3aKOH
5KBUBAJICHTOB.

3. Obwiee monsATHE O pacTBOpax. PacTBOpUTENh M PACTBOPEHHOE BELIECTBO.

4. CiocoObl BEIpAKEHHST KOHLICHTPALUN PACTBOPOB.

6. IlonaTne 0 KuCIOTax U OCHOBaHWAX. [IpoTonuTuyeckas Teopuss KUCIOT U OCHOBAHUU
(reopust bpencrena-Jloypu).

7. Cuna KUcJoT U ocHOBaHUI. KOHCTaHTBI AUCCOMAIMM KUCIOT U OCHOBAHUH.

8. Bomoponublii 1 rugpokcunbpHblii nokasarenu. Pacuer pH u pOH BoaHbIX pacTBOpOB
CHJIBHBIX U CJTA0BIX KHCIOT M OCHOBaHHH.

9. KucnorHo-ocHOBHBIE Oy(epHBIE pPacTBOPBI. COCTaB, MEXAHM3M [EHCTBHSA, MPUMEPBL
Pacuer pH OydepHupix pacrBopos. bydepras emxocTs.

10.  KucnotHo-ocHOBHOe (TIPOTOJUTHYECKOE) THUTpOoBaHWEe. [IpuMeHeHHe 3aKoHa
5KBUBAJIEHTOB B TUTPUMETPUUECKOM AHAJIN3E.

11. CtannapTHbIE pacTBOPHI.

12. KucnoTHO-OCHOBHBIE HHAMKATOPHI: MPUMEPBI HHINKATOPOB; BEIOOP HHAUKATOPOB.

13. KommnekcHele coenuHeHus. Kpurepunm OTHECEHMs COEAWHEHUN K  KJIACCY
KOMILIEKCHBIX. [IpuMepbl KOMIIEKCHBIX COSUHEHU.

14. XenaTHble KOMIUIEKCHBIE COEAUHEHUS.

15. IIpumMepsl NpUMEHEHNsI KOMIUIEKCHBIX COEAUHEHUN B aHATTUTUYECKON XUMHUH.

16. Kommiekcomerpuyeckoe Tutposanue. Komminekconomerpusi.

17. Haubonee pacnpocTpaHeHHbIE KOMILUIEKCOHBIL. Tpuiion b.

18. MHaAuKaTOpBI B KOMIUIEKCOMETPUIECKOM TUTPOBAHUH.

19. OkucIUTENbHO-BOCCTAHOBUTENbHBIE PEAKLIMU: OMNpeeNeHne, PUMEPbl OKHCIUTENEH,
BOCCTAHOBUTEJIEH, OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKLUHI.

20. IIpuMeHeHne OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKLUN B AaHATUTUYECKON XUMUH.

21.  OKHCIUTETbHO-BOCCTAHOBUTENbHOE  THUTPOBAHHE.  METONBI,  KJacCHU(UKALMS,
WHJUKaTOPBL

22. [lepmanranaToMeTpust 1 OUXPOMATOMETPHSI.

23. ManopactsopuMsle coenuHeHus. MoHHas 1 MOJIEKyJIIpHast paCTBOPUMOCTH BEILECTB.

24, IlpousBeneHue pacTBOPUMOCTH. MaremaTuyeckass CBsi3b PACTBOPUMOCTH U
MIPOU3BENECHUS PACTBOPUMOCTH.

25. IlpumeHeHHE MAaJOpPaCTBOPUMBIX COECIMHEHMH B AHAJUTUYECKON XUMHH MIJIA
OOHapY KEHHS U OIIPEEIICHHS BELIECTB.

26. I'paBUMeTpHYECKMI aHAIW3. ONpENENIEHHE METONA, METOAbl I'PaBUMETPUYECKOrO
aHaIN3a, IPUMEPbI IPUMEHEHUs, JOCTOMHCTBA U HEJOCTATKU.

27. O0mmas cxeMa MPOBEACHHS IPABUMETPHUUECKOTO ONPEAETICHUS METOAOM OCAKICHHUSI.

28. ®opma ocaxknenus. I'pasumerpudeckas popma. I paBumerpuueckuii GpaxTop.

29. Paznuuust pu paboTe ¢ KPUCTAIUINIECKIMU U aMOP(HBIMU OCAIKAMH.

30. TexHuka npoBeNeHUs TI'PABUMETPUUECKOrO ONPEAENEHUsS METONOM OCaKIAEHUS:
pacTBOpPEHHE, OCAKACHUE, MPOMBIBAHUE OCAAKOB, (HIBTPOBaHME, BBICYIIUBAHHE W
MIPOKAJIUBAHUE.

31. Becol. B3pemuBanmue. [lpaBuna paboTel HA TEXHOXUMHUYECKUX U AHATUTHYECKUX BECax.

32. PacueTsl B r(paBUMETPUYECKOM AHAJIN3E.



I/Iucmpymeumaftbuble Memoobl XUMUUECKO20 AHAU3A

1. Xumuueckne, (QU3UKO-XUMHUYECKHE W (PU3MUYECKHE METOABI aHAIN3a. OIpPEIeNICHUs,
OCHOBHBIE MTOHSTHSA, KJIaCCUPUKALISL.

2. DnexktpoMarHuTHoe wu3jiaydeHue. OCHOBHBIE XaPAKTEPUCTHKH 3SJIEKTPOMArHUTHOTO
m3nyueHusi. Cnektpel  BemectB. Krnaccugpukauumss — crektpoB.  CrnekTpanbHas —JIMHHSL
XapakTepUCTUKU CIEKTPAJbHONH JIMHUU. TOJOKEHHE MaKCUMyMa, NMUKOBAask U HMHTETpaJbHAas
WHTEHCUBHOCTH, MOJYLIUPUHA, KOHTYP.

3. OnTudeckue (CrieKTpajIbHbIC) METOMBI aHATN3A: Kiaccupukays, o0JacTy MPUMEHEHUSI,
TOCTOWHCTBA U HEJOCTATKH.

4. 3akonbl byrepa-JlamOepra-bepa 1 agmIUTUBHOCTH ONTUYECKUX TUIOTHOCTEH. MOJISIpHBIH
KO3()PUIIUEHT CBETOMOTJIOIICHHSI.

5. CriocoObI onpenesieHns: KOHIEHTPALUH BELIECTB B PACTBOPAX.

5. CnekTpodoromeTpsl u poTokonopumerpsl. HasHaueHne OCHOBHBIX OJIOKOB PUOOPOB.

6. DJEeKTpOXUMHUYECKHe MeTonbl aHanm3a. Kiaccudukaums Meromos, obmactu
NPUMEHEHHUs], TOCTOMHCTBA U HETOCTATKH.

7. Ob1ee npencTaBieHUe O MOTEHIIMOMETPHUECKOM METO] aHAJIN3a: ONpeesIeHUe, IpsiMast
MOTEHIIMOMETPHSI U IOTEHIIMOMETPHYECKOE THTPOBAHUE.

8. OO0mee npencraBieHre 00 aMIIEPOMETPUIECKOM METOJE aHAIN3A: OCHOBHBIE TTOHSTHS,
KIaccudukanus, 00JacTH MPUMEHEHUS], TOCTOUHCTBA U HEOCTATKH.

9. Ofuiee npencraBieHne O KOHAYKTOMETPUYECKOM METOIE aHAJIM3a: OCHOBHBIE MOHSTH,
KJaccudukarus, 00JacTH MPUMEHEHUS], TOCTOUHCTBA U HEOCTATKH.

Kpumepuu OUCHKU omeemd Ha 3aueme

Ouenka Kputepuu orera

3aureHo I'myOokoe m xopoiuee 3HaHHE W MOHUMAaHHUE MPEAMETa, B TOM UHUCIE
TEPMUHOJIOTUH u OCHOBHBIX MIOHSATHUH, TEOPETHYECKUX
3aKOHOMEPHOCTEH; (bakTHYECKUX JAHHBIX; 0OCTOSITENTbHBIMH,

JIOTHYECKHUI U TPAMOTHBII OTBET BO BPEMsl CAA4YU 3a4€Ta; YIEIbHBII BEC
omHrOOK MPU KOHTPOJILHOM TECTUPOBaHUH — He Oonee 50%.

He3aurteno Cnaboe  3HaHWE  OCHOBHOW  TEPMUHOJIOTHUH,  TEOPETHUYECKUX
3aKOHOMEPHOCTEeH, (haKTHUECKUX JaHHBIX, OIMMOOYHBIA OTBET Ha
3a4eTe; yAeIbHbIN BEC OIMOOK MPH KOHTPOJIBHOM TECTHPOBAHUH —
6onee 50%.

9. YYEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECITEYEHHUE
JAUNCHUATNIINHBI
9.1.Y4eOHas iuTeparypa
a) OCHOBHAasl

1. OcHoBbl aHanuTHueckoi xumun. B 2-x xH. /Tlox pen. FO.A. 3onorosa. M.: Beicm. mik.,
2005.




2. BacumbeB B.I1. Ananmutudeckast xumus, B 2-X kH., M.: JIpoda, 2002.

3. OcHOBBI aHanMUTHYECKOW XUMUU. [IpakTHdeckoe PpyKoBOACTBO. YueOHOe mocodue mst
By3oB. Ilom pea. FO.A.  3ojmoroBa. M.: Beicm. mxk, 2001. 463 c.

4 IlpakTukyM 1o ¢pu3nKo-xuMudeckuM Metonam ananusa./Ilox pen. Ilerpyxura O.M. M.
Xumus, 1989

5. @usuko-xumudeckue Meroasl aHanusa. / [lox pen. Aneckosckoro AWM., JI.: Xumust, 1988

6.YapeikoB A.K. Marematuueckasi oOpaboTka pe3yjbTaTOB XUMHYECKOro aHamimsa, JL:
Xumus, 1984

7.Amenmua B.I. Xwumudeckne MeTonbl HWACHTUPUKALMH U IOJYKOJIMYECTBEHHOTO
sKcrnpecc-onpeaenaeHus seuiects. Bragumup. U3a-so Bal'V. 2001,

8. Amenun B.I'. Anamurnueckast Xumusl. MeTOAMYECKUE yKa3aHUs K JaOOpaTOpHBIM

padortam. Bragumup. M3a-so Bal'yY. 1998.

0) nomosHHTENbHAS

1 Kpemxkos A.I1. OCHOBBI aHATUTUYECKON XUMUH, B 2-X ToMax, M.: Xumus, 1972

2 IllBapuenbax I',®namka I'., Kommiekconomerpudeckoe Tutposarne, M.: Xumust, 1984

3.bok P. MeToar!l pa3iokeHus B aHAIUTHUYECKOU xuMuu, M.: Xumus, 1984

4 JlIypee F0.}O. AHanutuueckast XUMHUs TPOMBIILIEHHBIX CTOYHBIX BOA. M.: Xumus, 1984

5.bynaroB M.M., Kammakua W.I1. TlpakTuueckoe pyKOBOACTBO MO (HOTOMETPHUECKUM
Metonam aHanusa. JI.: Xumusi, 1986.

9.2. UnTepHeT-pecypchl:

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a xn-plai/

http://www.agroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hayunas snextponnas 6ubmuoreka

http://elibrary.ru/default.asp Poccuiickast HanmoHanmpHast OuOaroTEKa

http://primo.nlr.ru  http://nbmgu.ru  Dnexkrponnas Oubnmuoreka Poccuiickoii
roCyJIapCTBEeHHON OMOMMOTEKH

9.3. IIporpammHoe oGecnieueHue

YHuBepcutrer obecriedeH HEOOXOAUMBIM KOMIUIEKTOM JIMLIEH3MOHHOTO U CBOOOZHO
PacIpOCTPaHsIEMOr0 MPOTPAMMHOI0 O0ECTIEYEHHSI, B TOM YHUCIIE OTEUECTBEHHOT'O MPOU3BOACTBA.

Kaxxnprit oOyuaromuiicss B TEYEHHE BCETO Meproaa o0ydeHHus obOecreueH HHANBUAYAIbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K OJJIGKTPOHHOH HWH(POpPMaLMOHHO-00pa30oBaTeIbHON —cpene
yHHBEpPCHTETa U3 JIOOOH TOYKM, B KOTOPOH WMEETCs IOCTyNn K HWH(POPMALUOHHO-
TEJIEKOMMYHUKALMOHHON ceTu «MHTepHeT» Kak HAa TEPPUTOPUU YHUBEPCUTETA, TAK U BHE €€.

YHuBepcUTET OOECHeUeH CIEeNYIOIUM KOMIUIEKTOM JIMLIEH3UOHHOTO IPOrPaMMHOIO

olecrieyeHusl.
1. JIuueH3noHHOE MporpaMMHOe obecredeHue, ucnojbzyemoe B Uurl'y

1.1.Microsoft Windows 7

1.2 Microsoft Office 2007

1.3 IIporpammuelii komruiekc MMUC “Busyanbnas Ctynusa TectupoBaHus”

1.4. AutuBupycuoe 110 Eset Nod32

1.5.Copasouno-npaBoBasi cucrtema “KoHcynbrant”

1.6.CnpaBouHo-nipaBoBast cucrema “I"apant”


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%253A%252F%252Ffizrast.ru%252Fsitemap.html
http://www.don-agro.ruhttp://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/
http://elibrary.rsl.ru
http://elibrary.ru/default.asp
http://primo.nlr.ru
http://nbmgu.ru/

Hapsigy ¢ TpaguuMOHHbIMW W3AAHWAMU CTYAEHTbl 1 COTPYAHUKMA WMEHT BO3MOXHOCTb
M0Mb30BATLCS 3N1EKTPOHHBIMM MOMHOTEKCTOBLIMM 6a3aMm [JaHHbIX:

Tabnumua 9.1.
HasBaHue pecypca Ccbinka/goctyn

AnekTpoHHasa 6umbnnoTeka OHNaWH «EAMHOE OKHO K http://window.edu.ru
06pa3oBare/ibHbIM pecypcam»

«O6pa3zoBaTe/bHbIN pecypc Poccum» http://school-collection.edu.ru

defiepasibHbIA 06pa30BaTe/IbHbINA MOPTaN: YUYpeXxaeHus, http://www.edu.ru -
nporpammbl, cTaHgapTbl, BY 3bl, TecTol EID, TMA

depaepanbHbli LieHTp NH(OPMALMOHHO- http://fcior.edu.ru -

obpasoBaTenbHbIX pecypcos (PLIOP)
OBC "KOHCY/NbTAHT CTYOEHTA". 3nekTpoHHas http://polpred.com/news
O6161MOTEKA TEXHMYECKOMO BY3a

N30aTensCTBO  «JlaHb».  NEKTPOHHO-O6MG/IMOTEYHAS http://www.studentlibrary.ru -
cucTema
Pycckasa BupTyanbHas bmbnmnoteka http://rvb.ru -
N3pgatenscTtBO  «JlaHb».  DNEeKTPOHHO-6MBIMOTEYHas http://eJanbook.com -
cucTema
EXXeHefeNbHMK Haykum K obpasoBaHus HOra Poccuu http://old.rsue.ru/Academy/Arc
«AKagemmns» hives/Index.htm
Hay4Has anekTpoHHas 6ubnmnoteka «e-Library» http://elibrary.ru/defaultx.asp -
ANeKTPoHHO-6MbNMoTeuHas cuctema IPRbooks http://www.iprbookshop.ru -
DNeKTPOHHO-CNpPaBOYHas cucTema LOKYMEHTOB B ciepe http://www.informio.ru
06pa3zoBaHNs «HHopMNO»
WHpopmaLumnoHHo-npasosas  cuctema «KOHCY/bTaHT- CeteBaa Bepcus, LOCTyMHa co
MC» BCEX KOMMNbIOTEPOB B
KopriopaTtusHoi cetn VHITY
WH(popmaumoHHo-npasoBas cuctema «apaHT» CeteBad Bepcus, LOCTyMHa Cco
BCEX KOMMNbIOTEPOB B
KopnopaTtueHoi cetn HITY
ANeKTPOHHO-6M6NMOTEYHas cucTeMa «KOpaiT» https://www.biblio-online.ru

10. MATEPUAJIbHO-TEXHUYECKOE OBECITEHEHVE ANCUNTTNHBI

MepeyeHb HEOOGXOAMMbIX TEXHUYECKMX CPEACTB 06Y4YeHMs, UCMOMb3yeMblX B YUYeGHOM
npoLiecce AN 0CBOEHUS ANCLIMMMHBLI «COBPEMEHHbIE METO/Ibl XMMMUUYECKOT0 aHamn3ax:

1. Becbl aHannTUYecKmne, TEXHUYECKuUe.

2. Cnektpodotometp CPD-46.

3. doTtokonopumeTpbl KPK-2, KOK-2MTr1.

4. N'oHomepsbl 1130, SKcnepT, AKBUIOH.

5. ATOMHO0-a6COPOLMOHHBIN crnekTpomeTp «KBaHT Z-OTA» ¢ NporpaMmmHbIM 06ecrneyeHnem
1 HabopOoM namn.

6. las3oBbIi xpomaTorpad «Kpuctann» ¢ geTekTopamu N0 TeNIONPOBOAHOCTH,
3N1EKTPOHHOMY 3aXBaTy U KanunnspHbIMUA KOOHKaMW.

7. O6opyoBaHMe Ans TOHKOC/I0MHOM Xpomatorpaguu.

8. IK-cnekTpomeTp.


http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru
https://www.biblio-online.ru

7. OGopynoBaHue ISl TOHKOCIOWHON XpoMarorpaduu.

8. UK-cnexTpomerp.

9. MepHas mocyzna, CTYIKH Ui MPOOOMOATOTOBKM M3 araTa W SALIMBI, YaIllKH, TUTIH W3
TUTaTUHBI, KBapIIa, CTEKIOYTIIepoa.

10.LenTpudyra.
11. KommprioTepHOE ¥ MyJIbTUMEAUHHOE 000PYI0BAaHHE.

12. BuIe0- ¥ ayIMOBHU3YyAIbHBIE CPEICTBA OOYUCHHUS | JIp.

11. METOANYECKUE YKA3AHUA JJIA OBYYAIOLIINUXCSA
1O OCBOEHUAIO JUCIIUAITJIMHBbI

Teopernyecknii MaTepuan TUCHHUILIUHBI «COBPEMEHHBIE METO/bI XUMUYECKOTO aHAIHM3a»
U3y4aercs B T€UEHHE 3-TO CEMEeCTpa B COOTBETCTBHM C Y4eOHBIM IiaHOM. CaMocCTOsITeNbHas
BHEay/MTOpHass paboTa MarucTpoB  oOecredeHa »3JIEKTPOHHBIMH Y4eOHO-METOIUYECKUMHU
pecypcamu (cuctema Moodle), BO3MOXHOCTBbIO OOIIEHHMS MarucTpaHTa C MpenojaBaTeieM
ITOCPEACTBOM 3JIEKTPOHHOM MOYTHI, JOCTYNoOM B Internet.

OCHOBY TEOPETHYECKOH IMOJATOTOBKH IO UCIHUIIJIMHE COCTaBISIOT JIEKIIUH, KOTOPBIE
MPEACTABISIIOTCS CUCTEMAaTHYeCKH B COYETAaHWW C CEMHUHAPCKUMH H  JTAOOpaTOPHBIMU
3aHsaTUsIMHA. OCHOBHBIC YUEHUS U BJIAJICHUS OTPa0aThIBAIOTCS U 3aKPEIUISIOTCS Ha CEMUHAPCKUX
U 1a00paTOpPHBIX 3aHATHUSAX. AYAUTOPHBIE 3aHATHS (JIGKIIUH, CEMHHAphl M J1a0OpaToOpHBIC
3aHATHSI) OOBETUHEHBI C CAMOCTOSITEILHON BHEAYAUTOPHOM pabOTOM MarucTpoB Haj
PEKOMEHAYeMOU JIMTepaTypoil, a Takke 3aJaHUIMH, KOTOPble BBIAAET MpernojaBaTelib U MpU
MOATOTOBKE K JJAOOPATOPHBIM 3aHATHUSIM.

[Ipy u3ydyeHHMH IUCHUIUIMHBI MarucTpaHTaMU MOTYT HCIOJIb30BaThCS CIEAYIOIINE
nH(OPMAaLMOHHBIE TEXHOJIOTUH U HMHHOBAIIMOHHbBIE METOIbI:

- DJICKTPOHHBIM BapUaHT y4eOHO-METOJAMYECKOTO KOMILIEKca (C HMCHOJIb30BAaHUEM
cucteMbl Moodle);

- pecypchl AIEKTPOHHOU OMOIHMOTEYHON CUCTEMBI;
- pecypcsl UnTepHer;
- MyJIbTUMEIUIHAS TEXHUKA.

[IpenogaBaTenb, YUTAOMUN TUCHUIUIMHY, BEJET Y4€T MOCEUaeMOCTH U OCYIIECTBISET
KOHTPOJIb 32 BBIMOJIHEHUEM CaMOCTOSITENbHON padoThl. Tekymiuii KOHTPOJb 3aKI4aeTcs B
MOHHUTOPHHIE BBIMOJIHEHUA y4eOHOW HpOorpaMMbl JUCHHIUIMHBI HAa ayAUTOPHBIX 3aHATHIX U
OIICHKE pabOThl Ha CEMUHAPCKUX U MPAKTUYECKUX 3aHITHSIX.



Pabouas mnporpamma aucuuruinHel «COBpEMEHHbIE METOJIbl XHMHUYECKOTO aHaIHu3a
cocraBieHa B cooTBeTcTBUU ¢ Tpeboanumsimu P@I'OC BO mno HampaBieHHIO TMOATOTOBKH
04.04.01. Xumus, yTBepKJICHHOTO MpHKa3oM MuHHUCTEpCcTBa 00pazoBaHus U Hayku Poccuiickoit
Oenepannn oT «13» _wtons 2017r. No 655 .

[Iporpammy cocraBuina:

K.X.H., JIOIEHT Kadeapbl XMMHUU A.T'.AxranueBa
(momxuoctp, @.1.0.)

[Iporpamma ogo0peHa Ha 3acenaHuy Kadeapbl XUMUU
ITporokon Ne 9 ot «20» urons 2022 rona

[Iporpamma ono6peHa YueOHO-METOIMUECKHMM COBETOM XUMUKO-OMOIOTMUECKOT0_ haKyabTeTa
ITporokost Ne 10 ot «21» mronst 2022 rona

[Tporpamma paccMOTpeHa Ha 3aceJaHud Y 4eOHO-METONIECKOTO COBETa YHUBEPCUTETA
ITporokost Nel0 ot «29 » nrons 2022r.



Caenenusi 0 nepeyTBep:KIeHUH IPOrPAMMBbI HA oYepeHOH yueOHbIil rog u

perucTpanuy U3MeHeHul
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BHeceHHble U3MeHEHUS

TToamucs 3aB.
kadenpoii




