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1. HEJIX OCBOEHUA JUCHHUIIJIMHBI

HenssMmu ocBoeHusi TUCHUILINHBI «CoBpeMeHHbIe MeTOAbl XHMHYECKOT0 AHAJIN3a»

SIBJISIIOTCSL:

- TO3HAKOMHUTb MArUCTPAaHTOB C OCHOBHBIMH COBPEMEHHBIMH METOJIaMHU XUMHYECKOIO
aHaJIN3a;

- naTth pyHAaMEHTaJIbHbIC 3HAHUS O MPUHIUIAX, 3aKOHOMEPHOCTAX, 00JacTSIX MPUMEHEHUS
COBPEMEHHBIX METOJI0OB XUMHUECKOTO aHAJIN3a;

- HAY4YUTh TPAMOTHOMY KBaJM(ULIHMPOBAHHOMY IMPUMEHEHHIO BBIOPAHHBIX METOAOB Ha
MpaKTHUKE.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII BO

I[I/ICLII/IHJII/IHa «COBpeMCHHI)IC METOABI XMMHUYCCKOI'O aHaJIn3a» OTHOCHUTCA K BJIOKy 1,
K 4acTH, GOopMHpYeMOH ydacTHUKaMH 0Opa30BaTENIbHBIX OTHOILEHMI; u3y4yaercs B 1-om
cemectpe. Kypc omnmpaercss Ha 3HaHMS MarucTpaHTOB, NMPUOOPETEHHbBIE NMPU H3YUYEHUU
OCHOB AQHAJUTMYECKOW XUMHMHU U 00€CHeunBaeT TEOPETUYECKYI0 MOJArOTOBKY U
MMPAKTUYCCKUC HABBIKU B obOiacta COBPCMCHHBIX METOJ0B XUMHUYCCKOI'0 aHaIn3a.

B pe3yJbTaTe 0CBOCHUA TUCIHUIIJIHHBI oﬁyqammnﬁcsl JOJIZKECH

3HaTh:

-  MECTO aHAJUTUYECKON XMMHH B CHCTEME HAyYyK;

- CyaIeCTBoO peaKI_[I/II\/'I " IpoUECCOB, UCITOJIB3YEMbBIX B AHAJIUTHUYECKOM XUMUU,

- CYITHOCTb METOJ0B pa3ACJICHNA U KOHICHTPHUPOBAHU A,

- CYIIHOCTb U obactu MMPUMCHCHU XpOMaTOFpa(queCKHX MCTOJ0B aHaJIn3a.

YMeTh:
- HpI/IMGHSITB B HpaKTquCKOﬁ OCATCIIBHOCTHU COBpCMeHHBIC METOJAblI XUMHNYCCKOI'O aHaJIn3a,
- TPOBOJIUTH AHAIIN3 MHOTOKOMIIOHEHTHBIX CMECEH;

Baagerb:
- MeToJ0JIoTHel BbIOOpa METOI0B aHAJIN3a, UMETh HaBBIKU UX IPUMEHEHMS,;
- METPOJIOTMYECKMMH METOJaMH aHAJIN3a;
- OCHOBaMH T€OPHH aHATUTUYECKON XUMUHU;
- HaBblKAMM XUMHYECKOI'O OKCIEPHUMEHTA, OCHOBHBIMH AHAIUTUYECKUMHU METOAAMHM
HCCJIETOBaHMSI XUMUYECKUX BELIECTB U MaTEPHUAJIOB;
- HaBbIKAMH pabOTBl Ha COBPEMEHHOH yueOHO-HAayyHOW ammaparype MpHu IpOBEACHUU
XUMHYECKOT0 IKCIIEPUMEHTA;
- YMEHHEM NpPaBUJIBHOIO OOBSCHEHMS PEe3yJbTaTOB SKCIEPUMEHTA, €CIM Jaxe pPe3ysbTaT
OTPULIATEIIbHBIN;

METOJJaMU  OKa3aHMsI IEpBOM IOMOIIM IPM HECYACTHBIX CIydasX B XHMHUYECKOU
naboparopuu

3. KOMIIETEHIIMU OBYYAIOIIIETI'OCS1, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA JUCIUAITJINHDbI



[Ipottlecc wu3ydeHUs TUCHUILUIMHBI HAmpaBiIeH Ha (QOPMHpPOBAHUE DIIEMEHTOB
caenyromux kKommereHuud B cooTBerctBUU ¢ DOI'OC BO wu OIIOII BO no nanHomy

HaIlpaBJICHUIO ITOATOTOBKHU:

a) ynuBepcaabHbIX (YK) - YK-3
0) npodeccuonanbubix (IK) - T1K-2.

4. OFBEM JINCIUATLJINHBI U BUJIbl YYEEHOM PABOTBI

Tabauua 4.1.
Bua yuedHoii paboThl Bcero 1
4acoB cemMecTp
OO6miast TpyA0€MKOCTh JUCITUTUIHHBI 72 72
AyIUTOpHBIE 3aHATHUS 32 32
Jlekuun 16 16
JlaGopaTopHble 3aHATHS 16 16
CamocrosiTenbHast paboTa CTyA€HTOB 40 40

5. COAEP’ KAHUE JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIN ACTPOHOMUNYECKUX YACOB 1 BU1IOB YYEBHbIX

3AHATUIA
Tabauna S.1.
CTpyKTypa u cojep:KaHHe TUCHUTITHHBI
Ne Pa3nen Buabl yyeOHo# padoThl, BKIKOYAs DopMbI
n/ CAMOCTOSITEJILHYIO Pa00Ty CTYJ€HTOB | TeKYUIEero
AUCHHIJIMHBI
n U TPYA0EMKOCTH (B 4acax) KOHTPOJIS
crneBaeM
Jlexunn Jlabopar. CPC y
E-' 3aHATHUSL ocTH (1o
2 HepeJsIM
s cemecTpa)
()
dopma
MPOMEKY
TOYHOTO
KOHTPOJIfA
1. | Meromsr paspenenns u | 1 2 2 8 Kontpons
KOHIIEHTPUPOBAHUS %aﬂ
2. | DKCTpakUMOHHBIE MeTOABI | 1 4 4 8 pabora




Ne 1
3. | Copbuuonnsle  meroasl | 1 4 4 8 Kontpoiss
KOHIIETPUPOBAHHMS Has
4. | dnoranus 1 2 2 8 pabora
No 2
5. | Xpomarorpadudeckuii 1 4 4 8 Tect
METOJI aHaJIN3a
Hroro: 16 16 40
Tabauua 5.2.

KOHerTI/ISQHHH pe3yJbTaTOB 0CBOCHUSA TUCHHUIIIMHBI

YK-3 Cnocooen opzanuzosevieamvs u pyKkoeooums padoomoi Komawnowvl, 6vblpadamuvléa
KOMAHOHYI0 cCmpamezuio 01 00CMUMNCeHUs NOCMAag1eHHOIl yeau

3HaTh: METO/Ibl, MpHUEMBI | YMeTb: pPYKOBOIAUTH Koj- | Biaamerb: opranusannoHHO-
OpraHu3alUM Mpolecca yupas- | JEKTUBOM, pPEaIM30BbIBaTh | yIPaBICHYECKMMU  HaBbIKA-
JICHHS, OCHOBBI TICHMXOJOTHMH | HA  TNPaKTHKE  MpaBWia | MU; CIIOCO0aMH U TPHEMaMHU
B3aMMOOTHOUICHUH, CTPYKTYpY | OOIIeHuss B  Hpo¢eccuo- | MCUXOJIOTHYECKOTO  B3aUMO-
MOTHUBAllUM U ICUXHU-YECKOM | HAIbBHOM KOJUIEKTUBE, Cje- | JEHCTBUS C APYTUMHU JIIOJAbMU
peryJsuu MOBEJCHUS | IOBaTh ATUYECKMM W Tpa- | B MpodeccHoHanbHOM nes-
YeJI0BEKa, €ro JIeATEIbHOCTU. | BOBBIM HOpMaM MOBE/IECHUS. | TEIBHOCTH, CIOCOOHOCTBIO K
COLMAJIbHOW a/1allTaluu.

IIK-2 Cnocoben npoeodums nameHmHo-uH@oOpmMayuoHHble UCCT€006AHUA 8 BbIOPAHHOI
oonacmu Xumuu Ui CMeNcHbIX HayK

3HaTh: maTeHTHO-uHGOpMa- | YMeThb: NIPOBOAUTH TNOUCK | Biaaerh: HaBbIKaMu aHanIM3a
IIMOHHBbIE 0a3bl JAHHBIX IO | CHEUHMATM3UPOBAHHOW WH- | U 0000LIEHUS pe3yabTaToB
COBPEMEHHBIM HAaHOTEXHO- | opMallul B  NATEHTHO- | IOMCKAa  CIELUAIU3UPOBaH-
JIOTHSIM U HAaHOMaTepuaiaMm MHPOPMALMOHHBIX  0a3ax | HOW MH(pOpPMAMKU U MATEHT-
JAHHBIX TI0 COBPEMEHHBIM | HO-MH(OPMALMOHHBIX 0a3zax
HAHOTEXHOJIOTUSIM U HAHO- | IO COBPEMEHHBIM HAHOTEX-
MaTepuagam HOJIOTUSM M HaHOMaTepHa-
J1am

Conepma}me AUCHHUITJIMHbI «COBpeMeHHbIe METOAbI XUMHYECKOI'0O aHAJIN3A»

Metoabl pa3jeieHuss M KOHIEHTPHUPOBaHHWS. 3HAYCHHWE METOJOB pa3leicHUs U
KOHIIGHTpUpOBaHUs, oOnactu mnpumeHeHus. Knaccudukanus wmetomoB. KommdecTBeHHBIC
XapaKTEPUCTUKHU pa3JeliCHUss U KOHIICHTPUPOBAHUS: KOA(POUIIMECHT paclpeaeieHHs, CTCIIeHb
W3BJICUCHUSI, KOA(DPUIIMEHT KOHIICHTpUpPOBaHUsA, KodhdummeHT pasaencHus. CoderaHue
KOHIICHTPUPOBAHUS C METOJAaMH OIPEICIICHIS: KOMOMHUPOBAaHHBIC H THOPHTHBIE.

IKCTPAKIMOHHbIE MeTOAbI. DTalbl pa3BUTHS, COBpEMEHHOE cocTOsTHIE. OCHOBHBIE TIOHATHS U
TCPMHHBI. YcnoBus 9KCTPAKIUU BCIICCTB. KonuuectBeHHbIE XapaKTCPUCTHUKHU SKCTPAKIIAH.




Knaccupukanuss  3KCTpakIMOHHBIX — cucTeM. CrocoObl  OCYHIECTBICHHS  AKCTPAKIUH.
ABTOMaTH3aIMs SKCTPAKIMOHHBIX MPOLECCOB. ODKCTPAKLMs MHUKPORJIEMEHTOB. OKCTPAKLMA
OpraHuveckux coenuHeHuid. CBepXKpuUTHYecKass (IIOUIHAS SKCTPAKIUA: JOCTOWHCTBA W
OTPaHUYEHUS METOAA.

CopOunonnble MeTOAbl KOHUEHTPHPOBAHMS: METOJbl MCIIAPEHUS; OTIOHKA IOCHE
XMMUYECKUX IpPEeBpAIlleHUIl; ra3oBas SKCTpakUMs M aHauu3 napoBoil ¢aspl. OcobeHHoCTH
KOHIICHTPUPOBAHUS OCAKICHHEM U COOCAXIeHHEM. JJoCTOMHCTBA M HeAOCTaTKH. TpeboBaHMs K
KOJIJIEKTOPY U MyTH ero BbliOopa. Heopranmueckue u opranuueckue coocagutenu. Ilpumepsr
UCIIOJIb30BAHUSI COOCAXKJEHUS MJIs KOHLIEHTPUPOBAHUS HEOPraHMYECKUX M OPraHu4ecKUxX
COCTUHEHUH.

®aoranus. Texnuka ocymectBieHus. OuoTanus Mociae OCAKACHUSU MOHHAS (IIOTAIUA.
dakTopsl, BAUSIOMUE Ha (IIOTALIMOHHOE KOHLIEHPHPOBAHUE.

CenexktuBHOe  pacTBOopeHHe. PactBoputenu, oOecrnedyuBamomue  M30HMPATENTbHOCTh
pactBopeHus. [IpuMepsl HCIONB30BaHUS CEJIEKTHMBHOIO DPACTBOPEHMsS B (Ha30BOM aHalU3e
HEOpPraHMYECKHUX MaTEpUaIOB U JUIsl KOHLIEHTPUPOBAHUS MUKPO3JIEMEHTOB IIPU aHAJIU3€ NIOYB U
pacrenuil. [IpobupHas muaBka. CylecTBO MeTOAa M €ro 3HAa4eHHWE IpU  OINpe/eleHUuU
ONmaropomHBIX  MeTayuioB. [IpuMepsl  HCHONB30BaHMS  METOJOB  JUIS  BBIACTCHHUS |
KOHIIEHTPUPOBAHUS MHUKPO3JIEMEHTOB U OPraHUYECKUX COCAMHEHUH U3 pa3iIMyHbIX OOBEKTOB:
00BEKTHI OKPYKAIOWIEH cpebl (pa3IMyHbIe THUITBI BOJ, TOYBHI, BO3YX), MUIIEBBIX MPOILYKTOB,
OMOJIOTHYECKUX U JIPYTHUX OOBEKTOB.

Xpomarorpaguyeckuii MEeTo] aHAIU3A

CymHocTts xpomarorpaduueckoro merona. Vicropust ero Bo3HuKHOBeHUs. COBpeMeHHOE
COCTOSIHME METO0/1a U 00JacTh MPUMEHEHHUs, 3HAYCHUE U MECTO CpPeIu APYTUX aHATUTHYECKUX
MeTOoA0B. Pexum XxpomaTorpaduueckux IpoLEecCOB: (POHTAIbHBIN, BBITECHUTEIbHBIH,
samoeHTHbIN. Knaccupukanust xpomaTo-rpaduueckux METOAOB IO arperaTHOMYy COCTOSIHHIO
¢da3, MexaHHW3My B3aUMOJEHCTBHMs copOaT-COpOEHT, NPUMEHSIEMOM TEeXHUKE, Crocoly
OTHOCHUTEJNILHOTO NepemelteHus das.

Teopernueckue OCHOBBI xpomarorpaguun OcHoBHbIE XapaKTEPUCTUKU
xpomarorpaduueckoro mporecca. Koadduinment pacnpenenenus. Y aepKuBaeMblii 00beM U
Bpems ynepxkuBanus. Koadduuuent emxoctu. Koapduument ynepxxuBanus, ero Gpusnueckuii
cmbicia. CeneKTUBHOCTh U 3(PPEKTUBHOCTH XpoMaTorpaduyecKkoro pazzeneHusl.
Koadduuuent pasnenenus. Paspemienue.

Teopust paBHOBecHOU Xxpomatorpaduu. CBsi3b CKOPOCTH MEpEMEIIEHUs BELIECTBa B/I0JIb
CJIOSI HENOJBWXXHOM (a3pl ¢ KOI(POUIMEHTOM pacHpefeieHus U H30TepMOi COpOIUH.
3aBUCUMOCTh (POPMBI XpOMaTOrpapUuEcKOro M1Ka OT BUJa U30TEPMbI COPOIIIH.

Pa3zmMbiBaHne xpomaTorpaduieckoil 30HbI U ero ¢puszndyeckue npudurHsl. HepaBHOBecHas
xpomatorpadusi. OCHOBbI KOHUENIMM TEOPETHUECKUX TapesioK, CBA3b C MPOTUBOTOYHBIM
pacnpenenenueM. Yucio reopernyeckux Tapenok u 3pdekruBHocTh KonoHKH. [Tonstue BOTT.
HepocraTky KOHIENIMY TEOPETUUECKUX TapEJIOK.

Kunernueckue teopun xpomartorpaduu. DaxkTopbl, BIHMSIOIIME HAa pPa3MbIBAHUE 30H
(BuxpeBas nauddysus, wMonekynsgpHas aud@y3us, CONPOTHUBIEHUE Maccolepenaud B
MOJIBIDKHOM M HenmoJABIKHOW (azax). 3aBucumocth BOTT oT ckopocTtu moToka. YpaBHEHHE
Ban-/leemrepa.  [lpunnumumanpHas  cxema  Xpomatorpada. Beibop  mapametpoB
xpomarorpadudeckoro omnpeneneHus. Mnentupukanus BemectB. KonndecTBeHHBINH aHAIM3.
N3mepenne muionaae M BBICOT NUKOB. MeToAbl BHYTPEHHETO M BHEIIHErO CTaHJIApPTOB.
HcTouHrKH OMMO0K, BOCIPOU3BOIUMOCTh U3MEPEHUH.

I'azoBas xpomaTorpadgus

IIpunuun Mmerona. Teopermueckue ocHOBBI Meroaa. OnpenensieMble BEIIECTBA.
OCHOBHBIE AHATUTHYECKHE XapaKkTepUCTHKH. ['a30-aacopOLMOHHAS U  Ta30-)KUIKOCTHAs
xpomarorpadus.

Amnmapatrypa Uit ra3oBoi  xpoMarorpadum.  Xpomartorpapuyeckue — KOJOHKH,
TEpMOCTaThl, AEeTeKTOphl. Kiaccudukamus HETEKTOPOB M HMX BaXKHEUIIHME XapaKTEPUCTUKU




(TMHEMHOCTh, YYBCTBHTEJIBHOCTb, OTHOIIEHHE CHUTHAJ/IIYM, TMpelnen  OOHapyKeHus).
IIporpamMmupoBaHue TeMIepaTypsbl.

l'a3pl-HOCHTENM, AACOPOCHTHI M  HEMOJIBWXHBIC (a3pl, TpeOOBaHUS K HHUM.
MoauduuupoBanue Hocuteneil. PeakiyonHas razosas xpomarorpadus. BeicokoaddextuBHas
KanwuisipHas xpomatorpadus. [Ipumepsl npuMeHneHus!.

KauecTBeHHbIH razo-xpomarorpaduueckuil ananus. VneHtudukanus BelecTs Ha OCHOBE
BEJIMYUHBI yaepxuBaHusa. Merox tecrepoB. Mupaekcel ynep:xuBanus Kosaua. Mcroynuku
MOTPELIHOCTEN IIpU UX olpeesieHul. MeToanKa KOJIM4eCTBEHHOM ra30Boi XpoMaTorpapum.

Xpomaro-macc-criekrpoMerpusi. O0IacTi IPUMEHEHUS.

AKuakocrHast xpomarorpadus

[Tpunuun merona. OnpenenseMble BeliecTBa. AHAIUTUYECKUE  XapaKTEPUCTHKU
COBpPEMEHHOM BBICOKO-3(pdekTrBHOM XpomaTorpaduu (BOXKX). Annaparypa aist )KHMIKOCTHOM
xpomarorpaduu. XKunkoctHeie xpomarorpadsl (KOJOHOUHBIE, KanmwuisipHeie). Hacocsl. BBobI
po6. Kononku. Jlerexktops! 1 ux Bb16op. Iloaroroska npoosi.

AcopOumnoHHas xpomartorpadus.

OcHOBHBIE IIPE/ICTABICHUS O MEXaHU3Me KUJKOCTHOM aIcOpOLIMOHHOM XpoMaTorpaduu
(OKAX): ponmp XMMUU TIOBEPXHOCTH aJCOpOEHTa M TPHUPOIBI KHUIKOH IOABHKHON (ha3bl.
Cunukarenb, €ro CTpykKTypa M XUMHS MOBEpPXHOCTH. MoIu(HUUMpOBaHHbIE CHIIMKAresu,
NPUHLMIIBI UX MOJy4eHHs U cBoiicTBa. Okcuj amoMuHMs U jpyrue copOeHTsl B JKAX.
TpeboBanust k Hum. [logBmxknas ¢daza (9:1r0€HT) U TpeOoBaHMS K HEW. DIoupyromas cuia
MOJBMKHON (ha3bl, IMIOOTPONHBIC psAAbl. BiusHMEe HpUPOABl W COCTaBa »JIIIOCHTa Ha
ceNleKTUBHOCTh paszzeineHus B XKAX. M3okpaTuueckoe U rpaJueHTHOE 3II0UpoBaHue. BiusHue
TEMIIEpPATypbl HA AITIOUPOBAHUE.

HopmaneHo-¢pazoBass XAX Ha cwiukarene. Mopenu  ynepKUBaHUsT U TUIIbI

B3aMMOJEHCTBUS copbara ¢ MOBEpXHOCThIO copOeHTa. Ponbs Boxabl. OOnactv NpUMEHEHUS
HOpMaJibHO-(a3oBoi JKAX.
O6paxxenHo-(azoBasixpomarorpagusi Ha MOAU(DU-IIMPOBAHHBIX CcOpOeHTaXx. MeXxaHU3MbI
ynepxkuBanus. ConbBodoOHass Teopus yAep)KMBaHUS. BiusHMe CTpyKTypsl copOaToB Ha
yAepKUBaHUE (JIUIOJBHBIE MOMEHT, HOJSIPU3YyeMOCTb, OOBEMbI MOJIEKYJ, IUIOLIa/b
ruJipooOHON TOBEPXHOCTH). BinsHUE COOTHOIIEHHS NOJSPHBIX W HEMOJSPHBIX TPy,
BHYTPUMOJIEKYJISIPHBIX CBSI3€H M pacmpelelieHHs] 3JEKTPOHHOM IJIOTHOCTH B MOJEKyJax
copOaTa Ha ux yzaepxusanue. [Ipumenenue odpamieHHo-(pazoBoit BOXX.

Honooomennas xpomarorpagusi. CymHocTh MeTona. OCHOBHBIE TPEICTABICHUS O
MeXaHu3Me HOHHOro oOmeHa. HMoHooOMeHHOe paBHOBecue. KoHcTaHTa paBHOBecHS,
CEJIEKTUBHOCTh, (hakTop pasneneHus. Psaabl cenextuBHOCTH. KuHeTHKa MOHHOrO OOMEHa.
HonHbIi 00MEH B HEBOJIHBIX U CMEIIaHHBIX Cpeax.

Heoprannueckue ©  opraHMyeckMe  HMOHOOOMEHHHMKHM, MX  KiaccU(UKAILUSL.
Kommnekcoobpazyrome copOeHThl. DU3MKO- XHMHYECKHE CBOWCTBA HOHOOOMEHHUKOB
(oOmeHHast eMKOCTb, HaOyxaHue, TepMUYecKas U peakUHOHHas ycTouuBOCTh). CuUHTE3
HMOHOOOMEHHUKOB.

HNonusiii oomMeH B kojoHkax. [Ipumenenue B anamuze. Ompezaenenue oOmmiel CoOIeBOM
KOHIIGHTPALlMH, KOHIIEHTPUPOBAHUE MHUKpONpHUMece U3  pa30aBIEHHBIX  PacTBOPOB.
Pa3znenenuie 31eMeHTOB ¢ OJIM3KUMH XMMHUYECKUMU CBOMCTBAMH U @MUHOKHUCIIOT.

Honnass xpomartorpagms. OcHoBbl unoHHoil xpomarorpapuu (MX). CopOeHTsl,
TpeOboBanusi k HuUM. CuHTE3 copOeHTOB. BpiOOp copOeHTOB, pa3Mep 4YacTHIl, MaTpHIIa,
(GyHKIMOHATBHBIE TpyNnbl. Bpems ynepKuBaHHs HOHA, €ro CBsA3b C KOI((PUIMEHTOM
CEJIEKTUBHOCTH, 0OMEHHOM €MKOCThI0, 00beMOM copOeHTa. DmtoeHThl. COCTaB U 3IIOUPYIOLIAs
crnocoOHOCTh. BiusHue pH M KOHIEHTpaluu 3III0€HTa Ha yIepKHBaHHWE MOHOB. Ammaparypa
mist X, cmocoObl  nmerekTupoBaHus. JIBYyXKOJIOHOYHAass W OJHOKOJIOHOYHAs HMOHHAsS
xpomarorpadus. YCIOBHs ONpeesieHUs] aHHOHOB U KaTHOHOB. [Ipumeps! npumenenus X B
aHAJIN3€ CMECe HeOPraHNYECKUX U OPraHNYECKUX aHUOHOB U KaTHOHOB.



Hon-napuas xpomarorpapus. CymHocts MeTona. HopmanbsHo-¢a3oBas 1 oOpaiieHHO-
¢dazoBas umoH-mapHas xpomarorpadus. IlpuMeHeHune B aHanmM3e OpPraHUYecKUX W
HEOPraHUYECKUX COCIUHEHUN.

IKCKIO3HOHHAsE Xxpomatorpadusi.,, CymHocTe MeTona. OCOOEHHOCTH MeEXaHH3Ma
yaepKUBaHUS MoJieKy1. OOIacTH MPUMEHEHHS.

Jluranpoomennasi xpomartorpadgus. CynHocth MeTo1a. COpOSHTBI M TIOJBHKHBIE (ha3bl
JUIS pa3/ielIeHNsl aMUHOB U @MUHOKUCIIOT.

AKuakocTh-kuaKocTHas (pacnpenenureabHas) xpomartorpagusa. OCHOBBI METOJA.
Koadduuuent pacnpenenenusi, pakropbl, BAUSIONUE HA €r0 BeInuuHy. Hocurenn, nogBuxHbIe
¢azbl, TpeboBanust Kk HUM. [logBuxkuble (as3bl. [IporuBoTOUHAs xpomaTorpadus. I[Ipumepst
IIPUMEHEHMUSL.

TonkocaoiiHass 1 OymMa:kHasi xpomartorpadus.TeopeTHyeckre OCHOBBI METOJI0B. BennunnHa
Kr, ee cBa3b ¢ ko3dduuumentom pacrpeneneHus. MeToAbl ONpeAeNeHUsT STONH BETUYMHBL
®dakTopbl Ha Hee Bhusomme. bymara s Xpomarorpaduu, TMOMJIOXKKH, COPOESHTHI MAJist
ToHKocsoiHON xpomartorpadguu (TCX). PactBopurenu pans OyMaKHOM M TOHKOCJIONHOMN
xpomarorpadumu.

TexHuKa Mony4eHus XpoMaTorpaMM: BOCXOJlIasi, HUCXOAd1Ias, OJHOMEpHasl, IByMEepHas
U KpyroBas. DnekTpodoperuueckas OymaxkHas xpomartorpadus. MeToibsl KaueCTBEHHOTO U
KOJIMYeCTBEHHOTO aHanu3a. Beicokoaddexrunas TCX. ObnacTu mpuMeHEHHS.
CBepxkpurudeckass ¢uionaHasa xpomarorpagus CymHocts MeTona. CBEpXKPUTHUYECKHE
(urron B, OCHOBHBIE WX CBOMCTBA (IJIOTHOCTH, BSI3KOCTH, KO3 uument nuddysun). Komonkwu,
obnactu npumeHenus. CpaBHeHue MeTo10B BDXKX, razoBoil u cBepxkputrueckoil GironaHoi
xpomaTorpadum.

6. ObPA3OBATEJIBHBIE TEXHOJIOI'H

[Ipy u3yyeHUM TEOPETUUYECKOTO Kypca Ha JEKUMSIX MPEIyCMATPUBAETCS 3aJ0KEHUE
MaTtepuaia B BUje npe3eHTanuu. OTAeNbHbIe JEKIIUU U3JIaraloTcs 1Mo TPOOJIEeMHOM TEXHOIOTHH.

Ha nexumsix Mcmonp3yroTcsl B KaueCTBE JIEMOHCTpalMOHHOro martepuana Ilepuoanueckas
cucrema semeHToB J[. . MenneneeBa u psj Apyrux CpaBOYHBIX TAOJIHII.

Hekotopsle pa3aenbl  TEOPETHMUECKOTO  Kypca H3ydaloTcsl € MCIHOJIb30BAaHUEM
orepexarolleld CaMOCTOSATEIbHOM pabOThl: MarMCTPaHThl MOJIyYarOT 33JaHKs HA 03HAKOMJIEHHE
C HOBBIM MaTE€pUAJIOM JI0 €r0 U3JIOKEHUS Ha JICKIHUAX.

Jns OGomee OCHOBATENbHOM OLEHKM YCBOSEMOCTH TEOPETHYECKOro  Marepuana
MarucTpaHTaMm IMpeAJlaraloTcsd TECThl, a TakKKe TPAJULIUOHHBIE NUCBMEHHBIE M YCTHBIE
KOHTPOJIbHbIE MEPONPUATHUS (KOJIIIOKBUYMBI, KOHTPOJIbHBIE PA0OTHI).

7. NIEPEYEHDb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA JIJIsA
CAMOCTOSTEJBbHOM PABOTHI OB YUAIOIINXCS MO JUCHUIIIIJIMHE

7.1. IlepeuyeHb-y4eOHO-METOAMYECKOT0 OOecrevyeHHusl JJsi CAMOCTOATEbHOH PadoThI

00y4aoIUXCH M0 JUCUMILIIIMHE:

1. OcHoBbl ananutuyeckoit xumuu. B 2-x kH. /Tlox pea. FO.A. 3onorosa. M.: Beicu. k.,
2005.

2. BacunpeB B.I1. Ananutrnueckas xumusi, B 2-X kH., M.: JIpoda, 2002.

3. OcHoBbI aHanuTHYecKON XuMHHU. [IpakTHdyeckoe pyKoBOACTBO. YueOHOe mocolue ams
BY30B. ITon pen. IO0.A. 30510TOBA. M.: Bric. IIIK., 2001. 463 C.

4 IlpakTukyM 1o (pU3HKO-XUMHUUEeCKUM MeTonam aHanu3a./Ilox pen. Ilerpyxuna O.M. M.:



Xumus, 1989
5.®usuko-xuMu4eckue Metoabl aHanmm3a. / [lox pea. AneckoBckoro A.W., JI.: Xumus, 1988

JlekuuoHHble 3aHATHS TpoBoAsTcs 1 pasa Hememo B oObeme 1 waca m 1 waca
nabopaTopHbIX 3aHATHH B 1 ceMecTpe. [lociie okoHUaHUs U3yYEHMsI KaX/10H TEMbI MarCTPaHThbI

IpoXoadAT TCCTUPOBAHUC, CO6CC€I[OB3HI/IC, BBITIOJIHAIOT KOHTPOJIbHBIC pa6OTI)I.

7.2. Yka3zaHus 1J1s1 00y4al0IIMXCS 10 0CBOCHUIO TUCUUIJINHBI

Taoauna 7.1.
Coaep:xaHue caMOCTOATENbHOUH PadoThI 00yYAKOIIUXCSH
NoNe Temvi/s6onpocol, biHOCUMbLE HA camocmoamenbHoe |[K0n-60 Dopmbl
n/n uzyuenue wacos paboma.
1. Meromsr pa3aeneHuss U KOHUEHTPUPOBAHUS 8 cobecenoBanme
DKCTPAKIIMOHHBIE METO/IbI 8 cobecenoBanue
2.
CopO1MOHHBIC METO/Ib KOHIIETPUPOBAHMS 8 cobecei0BaHHE
doTanus 8 cobeceoBanme
5 XpomMaTorpaguueckuii MeTo/1 aHaIHu3a 8 cobeceoBaHUe

8. OHEHOYHBIE CPEJACTBA VIS TEKYIEI'O KOHTPOJISA
YCHEBAEMOCTH U TIPOMEXYTOUYHOM ATTECTAIIAH

Ipumepnuie 3a0anun KOHMPOLHOU Padombl

BAPHUAHT 1
Bonpocsr:

1. Ompenenure NOHATUS: «AHAIUTHYECKAs XUMHA», <«XMUMHUYECKMH aHAIM3», «METOJ
aHaIN3a», «METOJAMKA aHAIN3a», «KAY€CTBEHHBIN aHAIIN3), «KOJIMYECTBEHHBINA aHAIU3).

2. Krnaccupunupyiite HOrpemIHOCTH XMMHMYECKOTO aHalu3a B 3aBHCHUMOCTH OT cIocoba
BBIYHCIICHUS U OT MPUYHH WX BBI3bIBAIOIINX.

3. JaiiTe ompeaereHHe CHEAYIOIIUX CHOCOOOB BBIPAKEHUS KOHIEHTPAIlMU PaCTBOPOB:
MOJIIpHasl KOHIIEHTpAaIHs; MaccoBasi, 00beMHas U MOJIbHAs JIOJTH.

4. 3anummre GOpMYIIBI I BHIYMCIEHUS BOJOPOIHOTO U THAPOKCHIBHOTO MoKa3zarenel. Kak
U3MEHSIIOTCS MX BEJIMYMHBI B BOJHBIX pacTBOpax KHUCIOT W ocHoBaHui. [lpuBenute
(bopMmyIy, OTpaXKaIOLIyI0 B3aUMOCBSI3b MIOKa3aTeeH.

5. IlpuBeauTe ompeAcieHHe TUTPUMETPUUYECKOTO aHainu3a. Kakoil mpoliecc Has3bIBaeTCs
tuTpoBanueM. Knaccuduuupyiite METOab TUTPUMETPUYECKOTO aHATTN3a B 3aBUCIMOCTH OT
BHJIa XUMUYECKUX PEaKLUH, IPOTEKAIOIINX B IIPOLECCE TUTPOBAHUS.

6. IlpuBeaurte mpumepsl MEpHOM Mocybl. JlJs KakuXx 1esiell OHa MpeIHa3HaueHa.



7. Tlepeuncnure OCHOBHBIE CTAIUHN IPABUMETPUICCKOTO aHATH3A.
3agaun:

8. Okpyraute pe3ynbTaT u3MepeHus ontudeckoi mioTHoctu 0,345846, ecnu MOTpeNIHOCTh
M3MEPEHMS Ha JaHHOM y4dacTke mkaisl cocrasisietr 0,005 enunnn? Kakast 3 ocTaBiIeHHBIX
up SBISIETCS HEJOCTOBEPHOM HITM TAKOBAsI B 3aITMCH PE3YJIbTaTa HE MPUBOIUTCS?

9. [IIpoBenute pacyer U MPAaBUILHO OKPYIJIUTE PE3YIbTAT:

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

10. Kakas u3 mpuBEIEHHBIX peakuuid siBisercs nporonuTudeckor n mouemy CH3;COOH +
NH4OH <=> CH3COONH, + H,0 wim AgNO3 + NaCl <=> AgCl + NaNOs. Ykaxwure s
BBIOpAHHOW pEaKIMK COIPSKEHHbIE KHCIOTHO-OCHOBHBIC Mapbl. 3alUIINTE ypaBHEHUE
KOHCTAHTBI PAaBHOBECHSI.

11. Kakwue u3 npuBeJeHHBIX cMecel MPOSBISIOT KUCIOTHO-OCHOBHOE OydepHoe AeiicTBHe:

a) YKCYCHasl KUCJIOTa-aleTaT HaTpus;
0) XJIOPOBOJOPOAHAS KUCIIOTA — HATPUS THIPOOKHUCH;
B) PacCTBOp aMMHMAKa - XJIOPUJl aMMOHUS;
T') CepHas KUCIOTa-Cylb(aT aMMOHHSL.
12. B 150,0 mn pactBopa coxmepxkutcsi 15,0 r xmopupma Hatpusi. Paccumraiite TUTp
pacTBopa.
13. Paccuuraiite pH 0,100 M pacTBOpa THIpOOKHCH KaJIHSL.

BAPUAHT 2

1. Onpenenure NOHATHUA: «aHAIUTUYECKAs XHUMUSA», «XUMHUYECKHH aHAJIN3», «METOJ
aHaJIN3a», «METOJIMKA aHAIN3a», «KaueCTBEHHBIN aHaIN3», «KOJINYECTBEHHbIN aHAIU3).

2. KnaccuduuupyiiTe NOrpemHocTd XMMUYECKOI0 aHalM3a B 3aBUCUMOCTH OT croco0a
BBIUMCJIEHUS U OT MPUYMH UX BBI3BIBAIOLIHX.

3. [aiite ompezneneHue cIEIyIOIUX CIIOCOOOB BBIPAXKEHUS KOHLEHTpAIMU PAcCTBOPOB:
MOJIIpHasi KOHIIEHTpAIKsl; MaccoBasi, 00bEMHAast U MOJIbHAS JIOJIH.

4. 3anumute GopMysIbl U BBIYMCICHUS BOJOPOJHOIO U TMAPOKCUIBHOIO MOKa3aTenei.
Kak wu3MeHSI0TCS MX BEJWYMHBI B BOJHBIX pacTBOpax KHCIOT W ocHoBaHuil. [lpuBenure
(bopMyIy, OTpaKaIOIIy0 B3aUMOCBS3b MIOKa3aTeNeH.

4. TlpuBenute omnpeaeseHUe TUTPUMETPUUECKOro aHanuza. Kakoll mpoiecc Ha3bIBaeTcs
tuTpoBanueM. Knaccuduiupyiite MeToIpl TUTPUMETPUUYECKOIO aHajiM3a B 3aBUCHUMOCTH OT
BUJIa XUMUYECKUX PEaKil, MPOTEKAIOIINX B IPOIIECCE TUTPOBAHUSI.

5. IlpuBenure nmpuMepsl MEpHOM nocyAbl. g KakuX LeIel OHA NIpeaHa3HaYCHa.

6. [IpuBeauTe onpeneneHrne rpaBUMETPUUECKOro aHanusa. Ilepeuriciure OCHOBHBIE CTaANU
IrPaBUMETPUYECKOIO aHAJIN3A.

7. 3anumuTe MaTeMaTHYeCcKHe BbIpakeHUs 3akoHOB byrapa-JlambGepra-bepa wu
aJIMTUBHOCTH ONTHYECKUX IUIOTHOCTEHN. B Kaknx MeTonax aHanm3a MPUMEHSFOTCS TH 3aKOHBI.

8. [IpuBeauTe mpuUMEpPHI AEKTPOXUMHUYECKUX METOJ0B AHAJINA3A.

3agaun:

9. OkpyriuTe pe3yabTaTr u3MepeHust ontTudeckoi motHoct 0,345846, ecnyu NOrpeniHoCcTh
M3MEpPEHUS Ha JaHHOM ydacTke mmkaibl coctaBiser 0,005 enmnun? Kakas u3 OCTaBIEHHBIX
nugp sBIsIeTCS HEAOCTOBEPHOM MM TaKoBasl B 3allMCH pe3yJibTaTa He IPUBOAUTCA?

10. IIpoBeaute pacueT v NPaBUIBHO OKPYIIIUTE PE3YNIbTAT:

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

11. Kakas u3 npuBeneHHBIX peakluil sapiseTcs nporonutuieckoi u nouemy CH3COOH +
NH4OH <=> CH3COONH, + H,0O umun AgNO3z + NaCl <=> AgCIl + NaNOs. Vkaxure s
BBIODAaHHOW pEaKUUU CONPSDKEHHBIE KHCIOTHO-OCHOBHBIC TMapbl. 3alWIINTE YpaBHEHHE
KOHCTaHTBI PABHOBECHSL.

12. Kakue u3 mpuBeIeHHBIX CMeceil IPOSBISIOT KUCIOTHO-OCHOBHOE Oy(hepHOe AeiicTBHE:
a) yKCyCHasl KMCIIOTa-aleTaT HaTpus;
0) XJI0OPOBOIOPOIHAS KUCIIOTA — HATPUS TUAPOOKHUCH;



B) pacTBOp aMMHAKa - XJIOpUJ aMMOHMUS;
I') cepHasi KUCIOTa-CyIb(ar aMMOHHUS.
13. B 150,0 mn pacrBopa coaepxurca 15,0 r xnopupa Hatpus. Paccuuraiite TUTp
pacTtBopa.
14. CkonbpKko rpaMMOB pacTBOpeHHOro Bemiectsa coaepxkurca B 1,00 1 0,100 M pactBopa
BaClz.
15. Onpenenute (GakTOp PKBUBATEHTHOCTH U BBIYMCIUTE MOJSPHYIO MacCy SKBHBAJICHTa
dochopHOI KUCITOTHI ¥ TIEpMaHTaHATA KaJIHs:
a) HsPO,4 + 2KOH = K,HPO, + 2H,0; 6) MnOy4 + 8H* + 5¢ — Mn*" + 4H,0.
16. Paccuutaiite pH 0,100 M pacTBOpa ruJIpOOKHCH KaJus.
17. Ompenenute, B IpSMOM WJIM B OOpPaTHOM HarpaBlieHHH OyAeT MpOTeKaTh XUMHUYECKast
peaxuus Fe® + 21" <=> Fe?* + I,. ( Bo ( Fe**/Fe®" ) =+ 0,771 B, E° (1,/2') = +0,535 B).

. 18. BolunciiuTe pacTBOPUMOCTE Xjiopuaa cepedpa B Boje mpu 25 °C. TIP(AgCl) = 1.78-10°
1

Bonpocwt k 3auemy
O01mume BONPOCHI AaHAJTMTHYECKOI XUMHUHU

1. IIpenmer, 3anaun ¥ QyHKIUNA aHATUTUYECKON XUMHUH.

2. Ponp m 3agauu aHAIUTHMYCCKON XHMUHM B CHCTEME DKOJOTHYECKOM O€30HacHOCTH,
OXpaHbl TPY/A U MIPU PA3PEIICHUH YPE3BbIYAHHBIX CUTYaIUH.

3. IloHsaTHe MeTO1a M METOJUKH aHaanu3a. MeToAbl aHAIMTHYCCKOM XUMUH.

4. XuMudeckud aHanu3. MeTo bl XMMHYSCKOro aHajIn3a.

5. Buipl XMMHYECKOTO aHaJIM3a: KAYeCTBCHHBIM 1 KOJINYECTBEHHBIM aHAIIN3.

6. AHAIMTHYECKUHM CUTHAJ.

7. Pe3ynprar aHanusa.

8. IMorpemHocTy XUMHUECKOTO aHanu3a. Kimaccudukaius morpenHocTeil B 3aBUCUMOCTH
OT Cc10c00a X BHIYUCIICHHS M OT IPUYHMH UX BBI3BIBAIOIIIHX.

9.00611ee nmpencTaBIeHNe O CTATUCTUYECKOH 00paboTKe pe3yabTaToB aHaiIu3a U (YOPMBI €ro
MIPEJICTABIICHUSI.

10. IlpaBuna OKpyIJIEHHS pPE3yJbTAaTOB IMPOMEXKYTOUHBIX BBIUMCIEHUW W  pe3yJbTara
aHajn3a. 3Havalre U He3Havalue udpsl.
11. TlpaBuna okpyrieHHs! IPU BHIMOJTHEHUN PA3IUYHBIX apu(METHIECKUX JEHCTBHIA.

Xumuueckue memoowvt ananu3a

1. IloHnATHE O KONMYECTBE BelleCcTBAa. EMMHALIBI M3MEpPEHNs KOJINYECTBA BEIIECTBA.

2. DKBHBaJEHT, (PAaKTOp SKBUBAJIEHTHOCTH, MOJIIpDHAs Macca OSKBHUBAJEHTA. 3aKOH
HKBHUBAJICHTOB.

3. OOuiee noHsATHE O pacTBOpax. PacTBOpUTENs U PaCTBOPEHHOE BELIECTBO.

4. CriocoObl BeIpaK€HUS KOHIEHTPALlUU PacTBOPOB.

6. Ilonatue o kucnorax U ocHoBaHuUsX. [IporonmTHyeckas Teopus KUCIOT U OCHOBaHWM
(treopust bpencrena-Jloypn).

7. Cuna KucinoT 1 ocHoBaHMM. KOHCTaHTHI 1ucconManuy KUCIOT U OCHOBaHMIA.

8. BomopoaHbiii m ruapokcwiibHbl noka3arend. Pacuer pH m pOH BoxmHBIX pacTBOpOB
CHJIBHBIX U CJIa0BIX KMCIOT U OCHOBaHHH.

9. KucnotHo-ocHoBHBIE Oy(epHble pacTBOPBI: COCTaB, MEXaHU3M JCHCTBHS, MPUMEPBHI.
Pacuer pH Oydepubix pactBopoB. bydepnas emKocTs.

10. KwucmoTHO-OCHOBHOE  (NIPOTOJUTHYECKOE) TUTpoBaHWe. I[IpuMmeHeHue 3akoHa
HKBHUBAJIEHTOB B TUTPUMETPUUYECKOM aHAIIN3E.

11. CranmapTHbIE PaCTBOPHI.

12. KucnoTHO-0CHOBHBIE HHAMKATOPBI: IPUMEPHI HHAUKATOPOB; BEIOOP MHIAMKATOPOB.



13. KommnekcHele coenuHeHus. Kpurtepuum OTHECEHUs COEAMHEHMM K  Kiaccy
KOMIUIEKCHBIX. [IpuMepbl KOMIUIEKCHBIX COeIMHEHUH.

14. XenaTHble KOMIUIEKCHBIE COETUHEHMUSL.

15. Ilpumepsl NpUMEHEHHS] KOMIUIEKCHBIX COSAMHEHUM B aHATMTUYECKON XUMUU.

16. Kommiiekcomerpruueckoe TuTpoBanue. KommiekcoHoMeTpus.

17. HauGoiee pacnpocTpaHeHHbIE KOMIUICKCOHBI. TprioH b.

18. InaukaTopsl B KOMIUIEKCOMETPUUECKOM TUTPOBAHUH.

19. OxucnuTeabHO-BOCCTAHOBUTEIbHBIE PEAKIIUU: OMpeelieHne, MPUMEPH OKUCIUTEINEH,
BOCCTAHOBUTEJIEH, OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI.

20. [IpuMeHeHnEe OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI B aHATUTHUYECKON XUMHUH.

21.  OKHCIUTETbHO-BOCCTAHOBUTEIHLHOE  THUTPOBAHUE:  METOIBI,  KiaccuuUKaIus,
UHAUKATOPBIL.

22. IlepmanraHaToMeTpus U OUXPOMAaTOMETPHSI.

23. ManopactBopuMble coeuHeHus. FIoHHas 1 MOJIeKyJIIpHask paCTBOPUMOCTH BEILIECTB.

24. IlpousBeneHue pacTBOpUMOCTH. MaremaTuueckass CBA3b pPacTBOPUMOCTH U
MIPOU3BEICHUS PACTBOPHUMOCTH.

25. IlpumeHeHME MaloOpacTBOPUMBIX COEIMHEHUN B AHAIWTUYECKOW XHUMHUU IS
oOHapyXeHHs U ONPE/ICIICHNUS BEIIECTB.

26. I'paBuMeTpuuecKMil aHalu3: OINpEAEICHUE METO0Jla, METOJbl I'PaBUMETPUUECKOIO
aHaJM3a, MpUMepbl IPUMEHEHHSI, TOCTOMHCTBA U HEAOCTaTKU.

27. O0mias cxema MpoBeICHUS IPABUMETPUUECKOTO OMPEIETICHUS METOI0M OCAKICHHUS.

28. ®opma ocaxknenus. ['paBumerpudeckas popma. ['paBumerpudeckuii paxkrtop.

29. Paznuuus npu paboTe ¢ KPUCTANTUICCKUMHU B aMOP(PHBIMHU OCaIKaMHU.

30. TexHuka TPOBEICHHUS TPABUMETPUUECKOTO OMPEIEICHUS METOJOM OCAXKICHUS:
pacTBOpEHHE, OCAXKIEHHE, NPOMBIBAHME OCAAKOB, (WIBTPOBAHME, BBICYIIMBAHUE W
IIPOKAJIMBaHUE.

31. Becsl. B3semuBanue. [IpaBuna paboThl Ha TEXHOXMMHUECKUX U aHAIMTHYECKUX Becax.

32. PacueTsl B rpaBUMETPUYECKOM aHAIIN3E.

anmpymenmaﬂbnbte MEmMOoObl XUMUYUECKO20 AHAIU3A

1. Xumuyeckue, QU3MKO-XMMHUYECKHE M (PU3MYECKHE METOJbl aHalu3a: ONpEeIeNCHHs,
OCHOBHBI€ MTOHATHS, KJIacCU(UKaIIUSL.

2. DOnexTpoMarHuTHOE wu3nydeHHue. OCHOBHBIE XapaKTEPUCTUKU DJIEKTPOMArHUTHOIO
m3nyyenuss. Cnektpsl BemiectB. Kiaccugukauust crnektpoB.  CrHekTpajbpHas —JIMHUA.
XapakTEepUCTUKHU CHEKTPAIBHON JMHHUM: IOJIOKEHHE MAaKCUMyMa, MHUKOBask U WHTETpalIbHas
WHTEHCUBHOCTH, MOJTYIIMPUHA, KOHTYP.

3. Ontuueckue (CHeKTpalbHbIe) METOIbl aHaIu3a: Kiaccudukanus, 00JacTu MpUMEHEHHMs,
JIOCTOMHCTBA U HEJOCTaTKH.

4. 3akonsl byrepa-Jlam6epTta-bepa 1 aaIUTHUBHOCTH ONTHYECKHUX IIOTHOCTEH. MOJSpHBIN
KOA(PUITMEHT CBETOTOTIIONMIEHHUS.

5. CnocoObl onpeseneHns: KOHIIEHTPAIlUH BELIECTB B pacTBOPAX.

5. CnektpodoromeTpsl u poTokosopuMeTpsl. HazHaueHre OCHOBHBIX OJIOKOB TIPHOOPOB.

6. DnekTpoxuMHUYecKHMe MeToAbl aHanu3a. Krmaccudukauus MeronoB, obimacTu
MPUMEHEHHUS, JOCTOUHCTBA U HEJIOCTATKH.

7. Ob1ee npencTaBieHNe O TOTEHIIMOMETPHUUECKOM METO/] aHaJIu3a: OnpeaesieHue, mpsmas
MOTEHLIMOMETPUS U MOTEHIIMOMETPUUECKOE TUTPOBAHHUE.

8. Ob6mee npencTaBieHre 00 aMIIepOMETPUIECKOM METOJIe aHAJIM3a: OCHOBHBIE MOHATHS,
KJaccupukanus, 00JacTu NPUMEHEHNUs, JOCTOMHCTBA U HETOCTATKU.

9. OO0miee mpejacTaBiIeHNE O KOHAYKTOMETPUYECKOM METOJIEC aHAIM3a: OCHOBHBIC MOHSTHSA,
KJaccuukanus, 00JacTu NPUMEHEHNUs, JOCTOMHCTBA U HEIOCTATKU.



Kpumepuu OUCHKU omeema Ha 3aueme

Ouenka Kpurepumn orBerta

3aureHo ['mybokoe m Xopoiee 3HaHWE W MMOHMMAHHUE MPEIMETa, B TOM YHCIE
TEPMUHOJIOTUU u OCHOBHBIX TTOHSATHH; TEOPETHUYECKUX
3aKOHOMEPHOCTEH; (haKkTHIEeCKUX JIAHHBIX 00CTOSITCIIbHBIN,

JIOTUYECKHUM ¥ TPAMOTHBIN OTBET BO BPEMS CIIauu 3a4€Ta; YACIbHBIN BEC
OIIMOOK MPU KOHTPOJILHOM TeCTUpOBaHUU — He Oosee 50%.

He3auteno CnaGoe  3HaHHME  OCHOBHOH  TEPMMHOJIOTMH,  TEOPETHUYECKHX
3aKOHOMEPHOCTEH, (HAaKTUUYECKUX MJAHHBIX, OMIMOOYHBIH OTBET Ha
3a4eTe; yAeNbHBIN BeC OMMOOK MPH KOHTPOJILHOM TECTUPOBAHUU —
oonee 50%.

9. YYEBHO-METOJIMYECKOE 1 HH®OPMAIIMOHHOE OBECTIEYEHUE
JUCHMUILIAHBI

9.1.YuebGnas auTepaTypa
a) OCHOBHAA

1. OcHoBbl ananutuyeckoit xumuu. B 2-x kH. /Tlox pea. FO.A. 3onorosa. M.: Beicu. k.,
2005.

2. BacunweB B.I1. Ananutuueckast xumus, B 2-X kH., M.: JIpoda, 2002.

3. OcHoBbI aHanuTHYecKol xuMHHU. [IpakTHdyeckoe pykoBOACTBO. YueOHOe mocolue ams
By3oB. Ilom pen. FO.A. 3omoroBa. M.: Beicm. —mxk., 2001. 463 c.

4.IIpakTukyM 1o (U3MKO-XUMHUYECKUM MeTojaM aHanusa./Ilox pexn. Ilerpyxuna O.M. M.:
Xumus, 1989

5.®uzuko-xuMuueckrue Metosl aHanuza. / [lox pen. Aneckosckoro A.W., JI.: Xumus, 1988

6.YaprikoB A.K. Maremarnueckass oOpaboTka pe3yJabTaTOB XHUMHYECKOTO aHayimza, JI.:
Xumus,1984

7.Amemua  B.I'. XuMmuueckwe METOAb WICHTUPUKAIUM W TMOTYKOJUIECTBEHHOTO
JKCIpecc-onpeaenenus seuiects. Bnagumup. U3n-so Bal'y. 2001.

8. Amenuu B.I'. Ananmutndeckas xumus. MeToaudeckne yKazaHusl K J1abOpaTOpHBIM

pabotam. Bragumup. U3zn-so Bal'V. 1998.

0) JAOMOJHHMTEJbLHAS

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

2.1IBaprien6ax I',®mamka I'., Kommnexkconomerpuueckoe TutpoBanue, M.: Xumus, 1984

3.bok P. MeToibl pa3noxeHus B aHauTUYeCKOr xumuu, M.: Xumus, 1984

4. JIypee 10.1O. AHanutrueckas XUMUs MPOMBIIUIEHHBIX CTOYHBIX BOA. M.: Xumus, 1984

5.bynatoB M.U., Kanuakua W.II. Ilpaktudeckoe pyKOBOACTBO MO (HOTOMETPHUUECKUM
Meromam aHanm3a. JI.: Xumus, 1986.

9.2. UHTepHeT-pecypcehl:




http://fizrast.ru/sitemap.htmi

http://www.don-agro.ru

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

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

http://elibrary.rsl.ru Hayunas snekrponnas Oubiarorexa

http://elibrary.ru/default.asp Poccutickas HarmonanbHasi OubanoTexa

http://primo.nlr.ru  http://nbmgu.ru = Dnektponnass Oubanoreka Poccuiickoit
rocyJIapCTBEHHON OMOINOTeKH

9.3. IIporpamMHoOe obecrieyeHne

YHuBepcutrer o0ecredeH HEOOXOAUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO
PacIpoCTpaHsIeMOTo MPOTPAMMHOT0 00ECIICYCHHS, B TOM YHCJIE OTCUYECTBEHHOTO MPOU3BOJICTBA.

Kaxxapiii oOyyaromuiics B TeueHUE BCEro nepuona o0yueHus: ooecrneyeH WHIUBU IyaTbHbIM
HEOTPAHMYEHHBIM JIOCTYIIOM K JJICKTPOHHOW HH(DOPMAIIMOHHO-00pa30BaTeIbHON  Ccpejie
VHHUBEpCUTETa M3 JIO00H TOYKHM, B KOTOPOM HUMeEEeTCs JOCTyn K HH(OpPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHeT» KaK Ha TEPPUTOPUH YHUBEPCUTETA, TAK U BHE €€.

YHuBepcuter o0ecreyeH CIEAyIOIUM KOMILJIEKTOM JIMLEH3MOHHOTO IPOrpaMMHOIO

obecrieyeHus.
1. JlunensmoHHOE nporpamMMmHoe odecreueHue, ucnonbzyemoe B MHrl'Y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.IIporpammusiii kommiekec MMUC “Busyanbsnas Ctynus TectupoBanus’

1.4. AutuBupycnoe [10 Eset Nod32

1.5.CpaBouno-tipaBoBasi cucrema “KoHcynbTanT”

1.6.CpaBouHo-mipaBoBasi cuctema “I'apant”

Hap;my C TpaAUOMUOHHBIMHU HU3JaHUAMHU CTYACHTBI U COTPYAHHUKU HMCIOT BO3MOKHOCTH
MOJI30BATHCS SJICKTPOHHBIMHU MMOJTHOTEKCTOBBIMHA 0azaMu JaHHBIX

Ta6auna 9.1.
Ha3Banmue pecypca CcebLika/gocTyn

OnekTpoHHas OubOnMHMoTeka oHiaiH «EIuHOE OKHO K http://window.edu.ru
00pa30BaTEILHBIM peCypcam»

«Obpa3oBaTenbHbIN pecypc Poccum http://school-collection.edu.ru

denepanbHbIii 00pa30BaTENbHBINA MOPTAN: YUPEXKICHUS, http://www.edu.ru —
nporpammel, crasaaptsl, BY3b1, tectel E1'D, THA

denepanbHBbIiA HEHTP nH(}OPMAIIMOHHO- http://fcior.edu.ru -

oOpa3zoBatenbHbIX pecypcoB (PLINOP)

OBC "KOHCVJIbTAHT CTYJAEHTA". DnektpoHHas http://polpred.com/news
OnOIMOTEeKa TEXHMYECKOTO By3a

WznarensctBo  «JlaHby. DJIEKTPOHHO-OHMOIHOTEUHAS http://www.studentlibrary.ru -
crcTeMa

Pycckasi BupTyasibpHas OubInoTeKa http://rvb.ru —

WznarensctBo  «JlaHby. DIeKTpOHHO-OMONIHMOTEUHAsS http://e.lanbook.com -
crcTemMa

ExenenenbHuk Hayku W oOpasoanus lOra Poccum http://old.rsue.ru/Academy/Arc
«AKamemMusa» hives/Index.htm

Hayunas snekrponHast Oubianoreka «e-Library» http://elibrary.ru/defaultx.asp -



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://nbmgu.ru/
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

DekTpoHHO-0MOIMoTeuHast cuctema IPRbooks http://www.iprbookshop.ru -
DEeKTPOHHO-CIIPABOYHAs CHCTEMa IOKyMEHTOB B cepe http://www.informio.ru
obpazoBanus «MHPOpMHUOY»
WNudopmanmonno-npaBoBasi cucrema «KoHCyIbTaHT- CereBast Bepcusi, JOCTYIIHA CO
TUTEOCY BCEX KOMITHIOTEPOB B
KopriopatuBHoil cetu Uarl'yY
WNudopmannoHHo-npaBoBas cucrema «l apant CereBasi Bepcusi, JOCTYITHA CO
BCEX KOMITBIOTEPOB B
KopropatuBHoil cetu Uarl'y
DneKTpoHHO-0nbMoTeuHas cucrema «lOpait» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJINHBI

HepequL HCO6XO,Z[I/IMLIX TCXHUUYCCKUX CpCACTB 06yquH;1, HCIIOJIb3YCMBIX B y‘IC6HOM
nmpouccce ajd OCBOCHUA AUCHUITIIIMHBL ((COBpeMeHHI-)Ie METOJAbI XUMHUYCCKOI'O aHaJIn3an:

1. Becbl aHanuTHYECKHE, TEXHUUECKUE.

2. Cnexrpodoromerp CD-46.

3. ®orokonopumerpbl KOK-2, KOK-2MII.

4. Nonomepst 130, DxcriepT, AKBUIIOH.

5. AtomHo-a0copOuunonHsIii ciektpomerp «KBant Z-OTA» ¢ mporpaMMHBIM 0OecrieueHUueM
¥ HAOOPOM JIaMII.

6. TazoBelii xpomarorpad «Kpucramun» ¢ JeTekTopaMH IO  TEIJIONPOBOAHOCTH,
AIIEKTPOHHOMY 3aXBaTy M KalWJUIIPHBIMUA KOJIOHKAMHU.

7. O6opyoBaHue A1 TOHKOCTIOHHON XpoMaTorpadpum.

8. UK-cnekTpomertp.

9. MepHas mnocyna, CTYNKH JUIsl MPOOOMOJrOTOBKM M3 araTa W SIIMbI, YalllKU, TUTIH U3
TUTaTUHBI, KBapIla, CTEKJIOYTIIEpO/Ia.

10.IlenTpudyra.
11. KomnbtoTepHOE U MYJIBTUMEHIHOE 000pYA0BaHHE.

12. Busieo- u ayaAroBHU3yalbHBIC CPEJICTBA OOyUCHUS U JIp.

11. METOAUYECKHUE YKA3ZAHUA JI5A OBYYAIOIUXCHA
11O OCBOEHUIO JUCIIUITJIMHBbI

Teopernueckuit MaTepuan TUCHMIINHBI «COBPEMEHHBIE METO/bI XUMUYECKOTO aHAJIN3a»
u3ydaercs B 1-oM  ceMecTpe B COOTBETCTBHM C Y4eOHBIM IiaHoM. CamocTosTenbHas
BHEayAMTOpHAas paboTa MarucTpoB  obecreueHa HSJIEKTPOHHBIMH Y4eOHO-METOAMYECKUMHU
pecypcamu (cuctema Moodle), BO3MOXXHOCTBIO OOIIEHHMS] MarucTpaHTa C MpenojaaBaTesieM
MOCPEICTBOM 3JIEKTPOHHOM MMOUTHI, 10CTyNoM B Internet.

OCHOBY TEOpETHYECKOM NOJArOTOBKH IO IUCUUIUIMHE  COCTABIISAIOT JIEKIMHM, KOTOPBIE
NPEICTAaBIAIOTCS CHUCTEMaTHMYeCKM B COYETAaHMM C CEMUHAapCKMMU M JJaOOpaTOPHBIMU
3aHATUSAMH. OCHOBHBIC YUEHHSI U BJIaJICHHUS OTPaOaTHIBAIOTCS M 3aKPEIUIIOTCS HA CEMHUHAPCKUX
U 7a00paTOpHBIX 3aHATUAX. AYAUTOpPHBIE 3aHATUSA (JIEKIMH, CEMHUHApbl MU JIaOOPATOpPHBIE
3aHATUSI) OOBEIUMHEHBI C CaMOCTOATENbHON BHEAyTUTOPHOH paboTO MarucTpoB Haj
PEKOMEHYEMOU JIMTEPATypOH, a TAKXKe 3aJaHUAMM, KOTOPbIE BBINAET NMPENOJABaTENIb U IPU



http://www.iprbookshop.ru/

MOJATOTOBKE K J1A00PaTOPHBIM 3aHSATHSIM.

IIpy u3ydyeHUM IUCLMIUIMHBI MAaruCTPaHTaMU MOTYT HCIIOJIb30BaTbCSA CIEIYIOLIUE
I/IHq)OpMaLII/IOHHbIe TCXHOJIOI'MM 1 HHHOBAITMOHHBIC MCTObI:

- DJIEKTPOHHBIA BapHAHT Y4eOHO-METOAMYECKOIO KOMILIEKCa (C HCMOIb30BaHUEM
cuctemsl Moodle);

- pecypchl JIEKTPOHHONU OUOINOTEYHON CUCTEMBI;
- pecypcbl UHTEpHET;
- MyJIbTUMEIUIHAs TEXHUKA.

IIpenonasareinp, YUTAOMUN AUCHUILUIMHY, BEACT Y4ET MOCEIMIAEMOCTH U OCYILIECTBISAET
KOHTPOJIb 3a BBIIOJHEHUEM CaMOCTOSITEIbHON paboThl. Tekylui KOHTPONIb 3aKiIoYaeTcs B
MOHUTOPHUHIC BBITTOJHCHUSA y‘-IGGHOfI nporpaMmMbl TUCHUIUVIMHBL Ha ayJAUTOPHBIX 3aHATHAX U
OLIEHKE pabOThl HA CEMUHAPCKUX U MPAKTUUYECKUX 3aHATHIX.



Pabouass mporpamma gucuuminHbl «COBpEMEHHBIE METOABl XUMHUYECKOTO aHallh3a
cocTtaBieHa B cooTBeTcTBUU C TpeboBanusmMu PI'OC BO mo HampaBieHHIO MOATOTOBKH
04.04.01 Xwumus (ypoBEHb MarucTpaTypbl), YTBEP)KICHHOIO IpPHKa3oM MUHHUCTEPCTBA
obpazoBanus u Hayku Poccuiickoit @eaepanmu ot 13 utons 2017 r. Ne 655

[Iporpammy cocraBuia:

K.X.H., IOIEHT Kadeapsl XUMUU

Pabouas mporpamma yTBepikieHa Ha 3acenaHuu Kadeapsl XUMUn

[Tporoxon 3aceqanust Ne _ 7 or « 13 » wmapra 2025 r.

Pabouas nmporpamma ono0peHa y4eOHO-METOIUYECKUM

Onosornyeckoro__dakyapTera

[Tpotokou 3acenanust Ne _ 6 or « 18 » wmapra 2025 .

AxTtanueBa A.T.

COBCTOM XUMHUKO-
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