MHMHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUSA
POCCHUHCKOMH ®EJIEPAIINUA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJ’KETHOE
OBPA3OBATEJILHOE YUPEXJEHUE BBICIIIET'O OBPA3OBAHUS
«MHT'YIICKHUA TOCYJIAPCTBEHHBII YHUBEPCUTET»

XUMHUKO-BUOJOT MYECKUN ®AKYJIBTET

Kadeapa xumun

COT'JTACOBAHA YTBEPXIAIO
PykoBoauTens 06pazoBaTebHON MPOTpaMMbl H.o. nexaHa XUMHUKO-OHOIOTHYECKOTO

npodeccop CamamoB A.M. dakynpTeTa M.K.lakueBa
« 22 » Mas 2024 . « 23 » Mas 2024 .

PABOYAS ITPOI'PAMMA JTUCIUAITINHBI

COBPEMEHHBIE METO/JAbI XUMHNYECKOI'O AHAJIM3A

daKyJabTeT: XUMUKO-OMOJIOTMYECKUI

HanpagJsienue noAroroBku /cneunajbHocTh: 04.04.01 Xumus
HanpagsieHHoCTh (MPpo¢uJib) NOATOTOBKU: «DU3NUECKAST XUMUS
IIporpamMMa moAroTOBKHU: Marucrparypa

KBanudukanus (crenennb) BoIMyCKHUKA: Maructp

dopma 00yueHusi: OUHAs

MAT'AC
2024



1. HEJIX OCBOEHUA JUCHUIIJIMHBI

HenssMmu ocBoeHusi TUCHUILINHBI «CoBpeMeHHbIe MeTOAbl XHMHYECKOT0 AHAJIN3a»

SIBJISIIOTCSL:

- TO3HAKOMHUTb MArUCTPAaHTOB C OCHOBHBIMH COBPEMEHHBIMH METOJIaMHU XUMHYECKOIO
aHaJIN3a;

- naTth pyHAaMEHTaJIbHbIC 3HAHUS O MPUHIUIAX, 3AKOHOMEPHOCTAX, 00JIaCTsIX IPUMEHEHUS
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, GopMHpYyeMOW ydacTHUKaMHU 0Opa30BaTENIbHBIX OTHOILEHUI; u3ydyaercs 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 METOAOB XMMHNYCCKOI'0 aHajIn3a.
Tabésmna 2.1.

CBs3b JAUCIHHUIIINHBI ((COBpeMeHHbIe METOAbI XUMHUYECKOI'0 AaHAJIN3a» C
NpeaAbLITYIIUMHU TUCHUIUIMHAMHA U CPOKH HX U3YICHUSA

Kon Jvucumniueel, ciaeayromme 3a  JUCHUIUTMHON Cemectp
JIUCIIATLINHBI «CoBpeMEHHBIE METOJbl XUMUYECKOTO aHaHu3a»
OCHOBHBIE METOIBI XUMHUYECKOTO aHAIN3a 1
b1.B.JZIB.03.01
b1.B.02 Hcropus u MeTOI0I0T U XUMUN 3

B pesyabTare 0cBOCHHS TUCHUIINHBI 00YYAIOIIMIiCS 107KEeH

3HaTh:

MECTO AHAJIMTUYECKONW XUMUU B CUCTEME HAYK;
CYILIECTBO PEAKIIMI U MPOILIECCOB, UCIIOIb3YEMBIX B aHAIMTHYECKOW XUMUU;
CYIIHOCTb METOJOB pa3/eiIeHUs U KOHLICHTPUPOBAHUS;
- CYLIHOCTb U 00JaCTH MPUMEHEHHS XpOMaTOrpapuuecKux METOJ0B aHaIH3a.

YMmerh:
MPUMEHSATDH B MPAKTUUECKOM JI€ATEIbHOCTH COBPEMEHHBIE METOAbl XUMUYECKOI'0 aHAJIN3A;
MIPOBOJIUTH aHAJIN3 MHOTOKOMIIOHEHTHBIX CMECEH;

Baanern:
- MGTOI[OJIOFHGﬁ BbIGOpa METOAOB aHal1n3a, UMCTh HaBbIKH UX HpI/IMeHeHI/IH;
METPOJIOTHUYECKUMHU METO/IaMH aHAJIN3a;
OCHOBaMu TeOpI/II/I aHaHHTH‘{CCKOfI XUMUU,



- HaBBIKAMH XUMHUYECKOTO OKCIIEPHUMEHTa, OCHOBHBIMH AHAIUTUYCCKUMHU METOAAMH
MCCJICIOBAHMS XMMHYECKUX BEIICCTB M MAaTEPUAJIOB;
- HaBbIKAMH pPAa0OTHl HA COBPEMEHHOW Yy4eOHO-HAy4HOW ammaparype Mpu IPOBEICHUU
XUMHUYECKOTO IKCIICPUMEHTA,
- YMEHHMEM IMPABWIBHOIO OOBSICHEHUS PE3yJbTATOB JKCIIEPUMEHTA, €CIIU JaXKe Pe3yJbTaT
OTPUIIATEIIbHBIN;

METOJIaMU OKa3aHWsl TIEPBOM IMOMOINM TMPU HECYACTHBIX CIydasX B XHUMHUYCCKOU
nabopaTopuu

3. KOMIIETEHIIMU OBYYAIOUIET'OCSl, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA JUCIAIIJIMHbI

[Tponiecc u3yuyeHHss OUCHMIUIMHBI HampaBieH Ha (OPMHUPOBAHUE 3JIEMEHTOB
cinenyromux kommereHiuii B coorBerctBun ¢ ®I'OC BO u OIIOII BO no nanHomy
HaIlpaBJICHUIO IOJrOTOBKHU:

a) yuuBepcaiabHbIX (YK) — YK-3
0) npodeccuonanbubix (IK) - TIK-2.

Taoauna 3.1.

Martpuna cBsi3u KoMIeTeHIHi, (JOpMUPYeMBbIX HA OCHOBE M3YUeHHsI JHCIUIIHHbI
«CoBpeMeHHbIe MeTO/IbI XHMUYECKOr0 aHAJIN32), ¢ BpeMEHHBIMHU 3TAllaMU OCBOEHU ee

CO/IepKaAHUS
Koner Komnerenmus Cemectp
KOMITETCHIINH U3Y4YECHUS
(@rocC)
YK-3 CrniocobeH OpraHu30BbIBaTh U PYKOBOJAUTH PabOTON KOMaHJbI, 1
BbIpabaTeiBasi ~ KOMAHIHYIO  CTPAaTETHI0 Ui JOCTH)KEHUS
MOCTaBJIEHHON 1eNTN
[1K-2 Cnocoben MPOBOAUTH MaTeHTHO-UH(OPMAIIMOHHBIE 1
HCCIIeIOBAaHMsI B BEIOPaHHOM 00J1aCTH XUMUH UIIH CMEXHBIX HAYK

4. OFBbEM JINCIUTIJIMHBI U BUJIbl YYEBHOM PABOTBI

Taoauna 4.1.

Bup yueOHoit paboThbl Bcero 1

yacoB ceMecTp




OOm1ast TPyA0EMKOCTh IUCITUTITUHBI 72 72
AyIUTOpHBIC 3aHATUS 48 48
Jlexkuun 32 32
JlaGoparopHble 3aHATHS 16 16
CaMocrosiTenbpHast paboTa CTYICHTOB 24 24

5. COAEP KAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIN ACTPOHOMHNYECKUX YACOB 1 BU10B YYEBHbIX

3AHATHI
Taoauna 5.1.
CTpyKTypa U cojepkaHue IUCHUILTHHBI
Ne Pa3zpen Buabl yueOHoi1 padoThl, BKIKYasA DopMbI
1/ CaMOCTOSITE/ILHYI0O Pa00Ty CTYJ€HTOB | TeKYUIEero
JUCHHUILIHHBI
I U TPYA0EMKOCThH (B 4acax) KOHTPOJISA
Jlexuuu Jlabopar. CPC yenebaem
o 3aHATHUSA ocTH (1o
E HeaeJasIM
s cemecTpa)
(5]
dopma
MPOMEKY
TOYHOI0
KOHTPOJIfA
1. | Meronsr pasmenenns u | 4 6 2 6 KonTtpois
KOHIEHTPUPOBAHUSA H6aﬂ
2. | DkcTpakuoHHBIE MeTOBl | 4 6 4 4 pabora
Ne 1
3. | Copounonnsie  Mmetonsl | 4 8 4 6 KoHTpob
KOHLETPUPOBAHUS I%aﬂ
4. | dnoramus 4 6 2 4 pabora
Ne 2
5. | Xpomarorpadudeckuii 4 6 4 4 Tect
METOJI aHaJIN3a
Hroro: 32 16 24
Taobauma 5.2.

KOHerTI/I3aIII/IH pe3yJabTaToB 0CBOCHUSA TUCHUIIJIUHBI

YK-3 Cnocoben opzanuzosvieamv u pyKkoeooumsv padomoii Komauowvl, 6wvlpadamoleas

Komam)uyro cmpamezuro 0711 00CMUINCEHUS NOCMABTICHHOU uenu




3HaTh: METOJbl, IpPHUEMBI | YMeTb: pPYKOBOAUTH Koj- | Biaamerb: opraHusannoHHO-
OpraHMU3aliy Mpollecca YIpaB- | JIGKTUBOM, pPEajJH30BbIBATH | YIPABICHYECKUMHU  HaBbIKa-
JICHHS, OCHOBBI TICHMXOJOTHMM | HA  TpakTHKe  MpaBWia | MU; CIIOCO0AMU U TPHEMaMHU
B3aMMOOTHOUICHU, CTPYKTYpy | o0mieHuss B  mpodeccro- | MCUXOJOTHYECKOr0  B3aUMO-
MOTHUBAllUM U IICUXU-YECKOM | HAJIbBHOM KOJUIEKTUBE, Cje- | JEHCTBUS C APYTUMHU JIIOJAbMHU
perynsuuu MOBE/ICHUS | I0OBaTh JTUYECKUM U Mpa- | B NPOoPecCHOHANbHON Jes-
YeJIOBEKa, €ro JeSITeIbHOCTH. | BOBBIM HOPMaM MOBEACHHUSA. | TEIBHOCTH, CHOCOOHOCTBIO K
COLIMAJIbHON aJanTaluu.

IIK-2 Cnocoben npo6ooumv nameHmHO-UHGOPMAUUOHHDBIE UCCIC008AHUA 8 BbIOPAHHOU
odacmu Xumuu uau CMeHCHbIX HaAYK

3HaTh: mNaTeHTHO-UHPOpPMA- | YMeTh: TPOBOJHUTH TOWCK | BiaaeTh: HaBBIKaMU aHAIH3a
UOHHbIE 0a3bl JAHHBIX [0 | CICHHMATU3UPOBAHHON WH- | 1 OOOOIIEHUS PE3yIbTaTOB
COBPEMEHHBIM HAaHOTEXHO- | GopmMalMu B  MATEHTHO- | IOMCKA  CIEHUATU3UPOBAH-
JIOTUSIM ¥ HAHOMAaTepuaiam nH(pOPMALMOHHBIX  0a3ax | HOW MH(OpPMaMKU U TATEHT-
JAHHBIX TI0 COBPEMEHHBIM | HO-MH(OpMAIMOHHBIX 0azax
HAHOTEXHOJIOTUSIM U HAHO- | IO COBPEMEHHBIM HaHOTEX-
Marepuaiam HOJIOTHSIM M HaHOMarepua-
Jam

Conepma}me AUCHUITIMHbI «COBpeMeHHBIe METOAbI XUMHYCCKOI'0O aHAJIN3A»

Metoabl pasgeneHMs M KOHLUCHTPHPOBaHHWs. 3HAUYCHHWE METOAOB pa3lEiCHUs U
KOHIIEHTpUpOBaHus, oOmact mnpuMmeHeHus. Kiaccudukanus metonoB. KomnuecTBeHHbIE
XapaKTepUCTUKU PA3/AEICHUS] U KOHLEHTPUPOBAHUS: KOAIPPUIMEHT paclpe/esieHus, CTENEeHb
U3BJICUEHUS], KOI(PPHUIMEHT KOHIEHTPUPOBaHUs, KodpduuueHT pazaeneHus. Coueranue
KOHLEHTPUPOBAHUS C METOJAMH OIPEJIEICHNs: KOMOMHUPOBAaHHBIE U THOPUIHBIE.
IKCTPAKLMOHHBbIE METO/AbI. DTAaIlbl Pa3BUTHS, COBPEMEHHOE cOCTOsIHNE. OCHOBHBIE MOHATHUS U
TEPMHHBI. Y CJIOBHSI KCTpaKUUHU BenlecTB. KonnuecTBEHHbIE XapaKTEPUCTUKH SKCTPAKLIUU.
Knaccupukanus  skcTpakiumoHHbIX — cucTteM. (CnocoObl  OCYIIECTBIEHUS  AKCTPAKIUH.
ABTOMaTH3aIMs IKCTPAKIMOHHBIX MPOLECCOB. DKCTPAKLIMSI MHUKPORIEMEHTOB. ODKCTPaKIMS
OpraHMyecKux coenuHeHuil. CBepxkpuTudeckass GQIIOMAHAS SKCTPAKIMS: JIOCTOWHCTBA U
OTrpaHUYEHUS METOAA.

CopOunonnble MeTOAbl KOHUEHTPHPOBAHMS: METOJbl HCIAPEHHUS; OTrOHKAa IOCie
XMMUYECKHX IpEeBpaIleHuil; ra3oBas SKCTpakIMg M aHauu3 mapoBoil ¢aspl. OcobeHHoCTH
KOHIEHTPUPOBAHUSI OCAXKIEHUEM U cOOCcakaeHreM. JlocTOMHCTBA U HelocTaTKU. TpeboBaHus K
KOJIJIGKTOPY U MyTH ero BbliOopa. Heopranmueckue u opranuuyeckue coocamutenu. Ilpumeps
UCIIOJIb30BAaHUSl COOCQXKJEHUS MJs KOHIIEHTPUPOBAHUS HEOPraHMYECKHMX U OpraHu4ecKux
COEIUHEHUM.

®aorauus. Texnuka ocymectBieHus. OuoTaus Mocie OCAKIACHUSIM HOHHAs (roTamus.
®akTopsl, BAUIOMKE Ha (IIOTALIMOHHOE KOHIICHPHPOBAHHUE.

CenextuBHOe  pacTBopeHue. PactBopurenu, oOecreuyunBaroniye  HU30UpaTENbHOCTD
pactBopenus. [IpuMepsl HCIONB30BaHUS CEJICKTHMBHOTO PAcTBOpPEHHUs B (ha30BOM aHAIHM3E
HEOPraHNYECKUX MAaTepUaAJIOB U JUIsl KOHIEHTPHUPOBAHUS MUKPOIEMEHTOB IIPU aHAJIU3€E I0YB U
pacrenuil. I[lpoOupHas mmaBka. CymecTBO MeTOJa M €ro 3HAa4YeHHWE NpPU ONpeIeICHUU
OaropoiHeIX  MeTauioB. [Ipumepsl  HMCHONB30BaHMA  METOJOB  JUISL  BBIACICHHUS U



KOHIICHTPUPOBAHUS MHKPO3JIEMEHTOB U OPTraHUYECKUX COCAMHEHHUH W3 pa3IMyHBbIX OOBEKTOB:
00BEKTHI OKPYKAIOLIEH cpelbl (pa3avyHble TUIIBI BOJ, MOYBBI, BO3AYX), IHUILEBBIX POJYKTOB,
OMOJIOTMYECKHUX U IPYTHX OOBEKTOB.

XpomarorpaguyuecKuii MeTOX aHAJIU3a

CymHocTts xpomarorpaduueckoro merona. Mcropus ero Bo3HHKHOBeHHUS. COBpeMEHHOE
COCTOSIHME METOoJa U 00JacTU NMPUMEHEHUS, 3HAUYCHUE U MECTO CPeAM APYTruX aHAIUTHUECKUX
MeTOAOB. Pexxum XxpomaTorpaduyeckux MpOLEcCOB: (POHTAIbHBIN, BBHITECHUTEIbHBIN,
moeHTHbIN. Knaccudukanus xpomaTto-rpaguueckux METOAOB 10 arperaTHOMY COCTOSIHHIO
¢da3, MexaHuM3My B3aMMOJEHCTBHS CcOpOaT-COpOEHT, NPUMEHIEMOM TEXHUKE, CHOCco0y
OTHOCHUTEJIBHOTO IIepeMelieHus (as.

Teopernueckue OCHOBBI xpomartorpaduu OcHoBHbIE XapaKTEPUCTUKU
xpomarorpaduyeckoro mnpouecca. Koapdunuent pacnpeneneHus. Y epKuBaeMblii o0beM U
Bpems ynepxkuBanus. Koadduuument emxoctu. Koaduuuent ynepxuBanus, ero Gpu3nyecKuii
cMbIcil. CeleKTUBHOCTh U 3(()EeKTUBHOCTh XPOMATOIrpapruecKoro pa3aeseHusl.
Koadduuument pasznenenus. Pazpemenue.

Teopust paBHOBecHOM xpomarorpaduu. CBs3b CKOPOCTU MEPEMELICHUs BEIIECTBa B/0JIb
CIIOSI HENOJBW)XKHOM (ha3pl ¢ KOA(PQOUIMEHTOM paclpeAeiieHuss W H30TepMOW COpOIHH.
3aBUCUMOCTb (POPMBI XpoMaTOrpaUUecKoro M1Ka OT BUJIa U30TEPMbI COPOLIUU.

PazMbiBanne xpomartorpaduieckoil 30HbI U ero ¢puzndeckue npudnHbl. HepaBHOBecHas
xpomarorpadus. OCHOBbl KOHLENIMHU TEOPETHMUYECKHX TapesioK, CBA3b C MPOTUBOTOYHBIM
pacmpenenenueM. Ynciio TeopeTrnieckux Tapenok u 3¢ dexruBHocts kooHku. [Tonsatue BOTT.
HenocraTky KOHIENIMY TEOPETUYECKUX TapEJIOK.

Kunernueckue teopun xpomarorpaduu. DaxkTopbl, BIHSIOIIME HA pa3MbIBAaHUE 30H
(BuxpeBas nauddysus, wmonekynsapHas aud@ys3us, CONPOTUBIECHUE Maccomepenaud B
MOJIBWKHOM M HenonBWXKHOM (a3ax). 3aBucumoctb BOTT oT ckopoctu mortoka. YpaBHEHHE
Ban-Jleemrepa.  IlpunnunuansHas ~ cxema  xpomatorpada.  Beibop — mapamerpos
xpomatorpaduueckoro omnpeaeneHus. Mnentudukanus semiectB. KonnyecTBeHHBIN aHau3.
W3mepenune miomanel M BBICOT NMHKOB. MeTOIbl BHYTPEHHEIO W BHEIIHErO CTaHAAPTOB.
Ucrounnku ommbOOK, BOCIPOU3BOIUMOCTH H3MEPEHUH.

I'azoBas xpomarorpadgus

[Mpuniun wMerona. Teopermueckue ocHOBBI MeroAa. OmnpenensieMble BEIIECTBA.
OCHOBHBIE aHATUTHYECKHE XapaKTepUCTHKHU. [‘a30-agcopOLMOHHAs M TIa30-)KMIKOCTHAs
xpomarorpadus.

Anmapatypa g ra3oBoi  xpomarorpadguu.  XpomaTtorpapuueckue — KOJIOHKH,
TepMOCTaThl, JeTeKTOopbl. Knaccudukamus IEeTeKTOpPOB U HMX BaKHEUIINE XapaKTePUCTHKHU
(TUHEMHOCTb, YYBCTBHUTEJIBHOCTb, OTHOIIEHHE CHUTHAJ/IIYM, TMpelen  OOHapyKeHus).
[IporpamMmMmupoBaHue TeMIEpaTyphl.

I'a3bl-HOCHTENM, aICOPOSHTHI M  HEMOJABWXHBIE (a3bl, TpeOOBaHUS K HUM.
MopaudutnupoBanue Hocutenei. Peakninonnas razosas xpomatorpadus. BeicokodddexkTuBHas
KanwuisipHas xpomatorpadus. [Tpumepsl npuMeHeHus!.

KauecTtBennslii razo-xpomaTtorpaduueckuii ananus. Mnentudukanrs BemecTB Ha OCHOBE
BEIMYMHBI yAepxkuBaHus. Meron tectepoB. Mupexcsl ynepxkupanus Koawa. McrouHuku
MOTPEIIHOCTEN MPH UX OlpeesaeHr. MeToIuKa KOIMYeCcTBEHHON ra30Boi Xpomatorpaduu.

Xpomaro-macc-criekrpoMeTpusi. OGnacTi MpUMEHEHHs.

KuakocrHas xpomarorpagus

[Tpunuun Merona. OnpenenseMble BemecTBa. AHAINTUYECKUE  XapaKTEPUCTHKU
COBpeMEHHOM BhICOKO-3(dexTuBHOM Xpomarorpapuu (BIXKX). Annaparypa i KUIKOCTHON
xpomarorpaduu. XKunkoctHele xpomarorpadsl (KoJOHOUHBIE, KanmuuisipHble). Hacocsl. BBoib
po0. Kononku. JlerekTopsl u ux BeIOOp. [loaroroBka nmpoosI.

AncopOunoHHas xpomarorpadusi.

OcHOBHBIE TIPEICTABJICHUS O MEXaHU3ME KHUIKOCTHOW amcoOpOIMOHHON XpoMaTorpaduu
(OKAX): ponmp XMMUU TOBEPXHOCTH aJICOPOEHTa M MPHUPOIBI KHUIKOM IOABMKHOU (ha3bl.




Cunukarenb, €ro CTpyKTypa M XUMHS TOBEPXHOCTH. Moau(HUIMpOBaHHBIE CHIIMKAresu,
MPUHIUIIBI MX TOJY4YeHHs W cBoicTBa. OKcHI anmiOMUHUS U Apyrue copoeHTtsl B KAX.
TpeboBanust k Hum. IlogBrwxkHas ¢aza (3m0eHT) U TpeOoBaHMS K HEW. DIIOUpYOIas Cuiia
NOJBMKHON (a3bl, 3MIOOTPONHBIE psAAbl. BnusHue mnpUpoasl M cOCTaBa JIIIOEHTa Ha
ceJIeKTUBHOCTh pazneneHus B JKAX. M3okparnyeckoe U rpaJUeHTHOE 3II0MpoBaHue. BiusHue
TeMIIepaTypbl Ha SIIIOMPOBAHMUE.

Hopmaneno-¢pazoBass XAX wa cuwiukarene. Mopenu  yIepKUBaHHS W THUIIBI

B3aUMOJICHiCTBUS copbara C IMOBEPXHOCTbIO copOeHTa. Ponb Boabl. OOsiacTy NpUMEHEHUs
HOpMalibHO-(a3oBoi JKAX.
O6paxxeHHO-(azoBasixpomarorpadguss Ha MOAU(U-IIUPOBAHHBIX COpOCHTaX. MeXaHU3MBI
ynepxuBanus. ConpBodoOHas Teopus yaepkuBaHUS. BiusiHMe CTpYKTypsl copOaToB Ha
yIepKUBaHUE (AMIOJbHBIA MOMEHT, HOJSIPU3YEMOCTb, OOBEMBI MOJIEKYJN, IUIOILAAb
rupooOHON TOBEPXHOCTH). BiMsHME COOTHOIICHHS TOJSPHBIX W HEMOJSPHBIX TPYII,
BHYTPUMOJIEKYJIAPHBIX CBA3€H UM paclpeieieHUs HIIEKTPOHHOM IUIOTHOCTH B MOJIEKYJaxX
copbara Ha ux ynepxxuBanue. [Ipumenenue odpameHHO-(a3oBoit BOXKX.

Honoodmennas xpomarorpagusi. CymHocTs Merojna. OCHOBHBIE NPEACTaBICHUS O
MeXaHu3Me HWOHHOrO oOmeHa. IMoHooOMeHHOe paBHOBecwe. KoHcTaHTa paBHOBeEcCHS,
CEJIEKTUBHOCTh, (akTop pasneneHus. Psupl cenekTuBHOCTH. KuHeTHKa HOHHOrO oOMeHa.
WNonnplii 00MEH B HEBOJIHBIX M CMEIIAHHBIX CPEIaX.

Heopranuueckue 1M OpraHM4yeckue  HOHOOOMEHHUKHM, HUX  KJaccH(uKauus.
Kommiiekcoobpaszyromnie copOeHTbl. DOU3UKO- XUMHUUYECKHE CBOWCTBA HOHOOOMEHHUKOB
(oOMeHHast eMKOoCTb, HaOyxaHMe, TepMHYECKas W pPEaKLHOHHas ycToiuuBocTh). CHHTE3
MOHOOOMEHHHUKOB.

Hounplii o6MeH B kojioHKax. [Ipumenenue B ananmze. OmnpeneneHue oOuieil cosieBoit
KOHILEHTpPAllK, KOHIIEHTPUPOBAHUE MHKpOIpHUMeceld U3  pa30aBIECHHBIX PacTBOPOB.
Paznenenue 31neMeHTOB ¢ OIM3KUMH XMMUYECKMMHU CBOMCTBAMH U aMMUHOKHUCIIOT.

HNonnas xpomarorpadusi. OcHoBbl HOHHOM Xxpomarorpapuu (MX). CopOeHtsl,
TpeboBanuss k HHUM. CuHTEe3 copOeHTOB. BbpiOop copOeHTOB, pa3Mep 4YacTull, MaTpHULa,
(yHKIIMOHANBHBIE Tpynnbl. Bpemst yaepkKuBaHUS HOHA, €ro CBS3b € KOX(P(PUIHUEHTOM
CEeNIEKTUBHOCTH, OOMEHHOW €MKOCTbhI0, 00beMOM copOeHTa. DmtoeHThl. COCTaB M 3IIIOUpPYIOIIas
criocoObHocTh. Bnusinue pH u KOHLIEHTpalnuu 3JI0€HTa Ha yAep)KUBaHUE MOHOB. Ammaparypa
s UX, cmocoObl  JaeTekTupoBaHUs. JIBYXKOJOHOYHAass M OJHOKOJIOHOYHAs HOHHAs
xpomarorpadus. YciaoBusi onpeaesieHuss aHHOHOB U KaTHOHOB. [Ipumeps! npumenenus UX B
aHaJIN3€ CMecel HEOPraHNYECKUX U OPraHMUYECKUX AHHOHOB U KATHOHOB.

Hon-napuas xpomarorpadus. CymHocts Mmetona. HopmanbHo-(ha3oBast u obparieHHo-
¢azoBast umoH-mapHas xpomarorpagus. IlpuMeHeHue B aHaiaM3€ OpPraHUYECKHX U
HEOPraHMYECKUX COEAMHEHUN.

JKCKII03MOHHast xpomaTtorpagmus., CymHocTsh Merona. OcoOeHHOCTH MeXaHu3Ma
yaepkuBaHus MojeKys. O6macTy mpuMeHeHUs!.

Jlurangodmennast xpomarorpapus. Cymuocts Meroga. CopOeHTHI M MOABHXKHBIE (a3bl
JUIS pa3JielieHnss aMUHOB U aMUHOKUCIIOT.

AKuakocTp-kuaKocTHasi (pacnpenejanTeabHasi) xpomarorpagus. OcCHOBBI MeTOJa.

Koadduuuent pacnpenenenus, GpakTopsl, BIUSIONIME HA €ro BenuuuHy. Hocurenu, noBuKHbIe
¢a3pl, TpeboBanus kK HUM. IlogBuxkuble Qasbl. [IpoTuBoTOUYHAs Xpomatorpadus. IIpumeps
MIPUMEHEHHS.
TonkocioliHast u OyMaxHas xpomartorpadus.TeopeTnueckre OCHOBBI METOJ0B. BennunHa
Kr, ee cBa3p c ko3dduuuentom pacnpeneneHus. MeToabl onpeaeneHuss 3TOH BEIUYUHBL.
dakTopsl Ha Hee Biuslomue. bymara ans xpomartorpaduu, MOMIOXKKH, COPOEHTHI JUis
toHkocoiHo Xxpomartorpaduu (TCX). PactBopurenun mms OyMaKHOH M TOHKOCIOWHOMW
xpomarorpaduu.



TexHUKa MOTY4YEHUS XPOMATOTPAMM: BOCXOJISAIIAs, HUCXOIAIIAs, OJHOMEpHAsI, TByMEpHas
U KpyroBas. DnekTpodopernueckas OymaxkHas xpomartorpadus. MeToibsl KaueCTBEHHOTO U
KOJIMYECTBEHHOTO aHanu3a. BeicokoaddexrtuBnas TCX. ObmacTu mpuMeHEHUS.
Ceepxkpurunueckass d¢uiongnasa xpomarorpapus CymHocTh meTona. CBEpXKPUTHUECKHE
(ron b, OCHOBHBIE WX CBOMCTBA (IJIOTHOCTH, BSI3KOCTb, KO3(uument quddysun). Kononkwu,
obnactu npumenenus. CpaBHenrne mMetooB BOXKX, razoBoit n cBepxXKpuTHUYECKON (DIirtouaHON
xpomaTorpadum.

6. ObPA3OBATEJIBHBIE TEXHOJIOI'MH

[Ipn wu3y4eHHH TEOPEeTUYECKOro Kypca Ha JEKUUSAX MpeaycMaTpUBAETCS 3aJ0KEHUE
Marepuaia B BUje npe3eHTanuu. OTAelbHbIe JICKIIUU U3JIaraloTcs 10 MPOo0IeMHOM TEXHOIOTHH.

Ha nexnusx ucmonb3yroTcs B KauecTBE JEMOHCTpalMoHHOro marepuana [lepuognyueckas
cucrema aiemeHToB J[. . MenneneeBa u psj Apyrux CpaBOYHBIX TAOJIHII.

HekoTtopeie  paszenbl  TEOPETHUECKOrO  Kypca HM3ydaloTCs C  HCIOJIb30BaHHEM
OIepeKaroIleld CaMOCTOATEIbHOM pabOThl: MarMCTPAHThl IOJIYYaOT 3aJaHKs HA 03HAKOMJIEHHE
C HOBBIM MaTE€pHUAJIOM JI0 €T0 U3JI0KECHHS Ha JCKIUIX.

Jns  Oomee OCHOBAaTENbHOW OLEHKH YCBOSIEMOCTH TEOPETHYECKOTO Marepuania
MarucTpaHTaM MpeJIararoTCsl TECThbl, a TaKXKe TPAJUIMOHHbIE THCbMEHHBIE U YCTHBIC
KOHTPOJIbHbIE MEPONPUATHUS (KOJIJIOKBUYMBI, KOHTPOJIbHBIE PA0OTHI).

7. HEPEYEHb YYHEBHO-METOAUYECKOI'O OBECHHEYEHMS VI
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIUXCA 11O JUCUIIIJIMHE

7.1. IlepeuyeHb-y4eOHO-METOAMYECKOT0 OOecrevyeHHusl JJsi CAMOCTOATEJbHOW PadoThI

00y4YaKOIIUXCS M0 TUCHHUILINHE:

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

2. BacunbeB B.I1. Ananutnueckas xumusl, B 2-X KH., M.: JIpoda, 2002.

3. OcHOBBI aHanmuTHYeckoil xuMuu. [IpakTudeckoe pykoBOACTBO. YueOHOE mocoOue s
By30B. Ilom pen. 1O.A. 3omoroBa. M.: Bericm. mxk., 2001. 463 c.

4.IIpakTukyM 1o (pU3MKO-XUMHUYECKUM MeTofaM aHanusa./Ilox pexn. Ilerpyxuna O.M. M.:
Xumus,1989

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

JlexuumonHble 3aHATHS TpoBoAsTcs | pa3a Hexemo B oObemMe 4 yacoB UM 4 4yacoB
nabopaTopHBIX 3aHATHI B 4 cemecTpe. [locie okoHYaHUs U3yUeHUS KaXI0W TeMbl MaruCTPaHThI

npoxonadaT TCCTUPOBAHUC, COGCCCI{OBaHI/IC, BBIITOJIHAKOT KOHTPOJIBHBIC paGOTBI.

7.2. Yka3aHus 1Ji1 00y4alomMXcs M0 OCBOCHUIO 1M CHUITIUHbI
Tadauua 7.1.

Coaeprxanue caMOCTOATEJBHOM PadoThI 00y4YarOIMXCS



NoNo Tembi/6onpocul, BbIHOCUMbBLE HA CAMOCMOAMENbHOE [Kon-60 g)OPMbl
abombl
n/n usyuenue 4acos p
MeToapbl pa3aieneHus] 1 KOHIIEHTPUPOBAHMS 4 cobecenoBanue
DKCTPAKIIMOHHBIE METO/IbI 6 cobecenoBanue
CopO1MOHHBIE METO/IbI KOHIIETPUPOBAHUS 4 cobeceoBaHue
dnoranusa 6 cobecei0BaHuE
XpomarorpaduvecKuii METO/I aHAIH3a 4 cobecemoBaHuE

10.

11.

8. OHUEHOYHBIE CPEJICTBA JIUIAA TEKYIEI'O KOHTPOJISA
YCHEBAEMOCTH U TIPOMEXYTOUYHOM ATTECTAIIUH

Ilpumepnuvle 3a0anus KOHmMpPOILHOU padomul

BAPHUAHT 1
Bonpocsr:
Omnpenenure TOHATHS: «AHATUTHYECKAS XUMUSA», «XHUMHYCCKUH aHAIM3», «METO[
aHAIM3a», «METOAUKA aHAIN3a», «Ka4eCTBCHHBIN aHAIU3», «KOJIUNUCCTBCHHEIN aHaAII3.
Knaccudunupyiite morpenrHocTd XUMHUYECKOrO aHajin3a B 3aBUCHMOCTH OT CIocoda
BBIYMCIICHHS M OT IPUYHMH UX BBI3BIBAIOIINX.
Jlaiite ompeneneHue CIEAYIOUUX CIOCOOOB BBIPAKEHHUS KOHIIGHTPAIIMH PAacTBOPOB:
MOJISIpHAsT KOHIIEHTpPAIIHs; MaccoBasi, 00beMHAast U MOJIbHAS JTOJIU.
3anumute GOpMYIBI AJs BBIYUCIEHUS BOJOPOIHOTO U THIPOKCHIBHOTO Moka3atenei. Kak
M3MEHSIOTCS WX BEJIWYMHBI B BOJIHBIX PAcTBOpax KHCIOT W OcHOBaHui. I[lpuBenute
bopMyIy, OTpa)karolyro B3aUMOCBSI3b TTOKa3aTeNeH.
[IpuBenuTe ompeneneHue TUTPUMETpUUECKOro aHanm3a. Kakoil mporecc Ha3bIBaeTCs
TuTpoBaHueM. Knaccuuuupyiite MeToIbl TATPUMETPUYECKOTO aHATN3a B 3aBUCUMOCTH OT
BHJIa XUMHUYECKUX PEAKIIUN, TPOTEKAIOIIUX B MPOIECCE TUTPOBAHHUS.
[IpuBenuTe npumepsl MepHOU nocyabl. 1 Kakux 1eneil oHa npeaHa3HayeHa.
[lepeunciuTe OCHOBHBIE CTAIUHA TPABUMETPHUIECKOTO aHATH3A.
3agaun:
Oxkpyrnure pe3ynpTar u3MepeHust ontudeckor miotHoctH 0,345846, ecan morpentHocTb
M3MEPEHHS Ha JaHHOM ydacTke mkaibl coctapisier 0,005 equnun? Kakast 3 ocTaBIe€HHBIX
nudp SBISETCS HEAOCTOBEPHOU MJTHM TAaKOBAas B 3aITMCH PE3YJIbTaTa HE IPUBOIUTCS?
[IpoBeauTe pacueT U NPABUIBLHO OKPYTIUTE PE3YyJIbTAT:
42,50 + 2,0045 - 12-2,00 + 35,00:5,0 — 0,0095

Kakas 13 mpuBeneHHBIX peakuui siBisiercs mpoToiuTudeckoil u moyemy CH3COOH +
NH4OH <=> CH3COONH, + H,0 wm AgNO3 + NaCl <=> AgCl + NaNOs. Ykaxwure ais
BBIOpAHHOW pEAKIMK COIPSKEHHBIE KHCIOTHO-OCHOBHBIC TAapbl. 3alUIIUTEe ypaBHEHUE
KOHCTAHTBHI PAaBHOBECHSI.
Kakue u3 nmpuBeneHHBIX cMecel TIPOSBISIOT KUCIOTHO-OCHOBHOE Oy(hepHoe AeiicTBHE:

a) YKCYCHasl KUCJIOTa-aleTar HaTpHs;

0) XJIOPOBOJIOPOIHAS] KUCIIOTA — HATPUS THIPOOKHUCE;

B) PaCTBOp aMMHMaKa - XJIOPUJ, aMMOHHUS;

T') CepHAas KUCIOTa-Cylb(aT aMMOHHSI.




12. B 150,0 mn pactBopa comepxkutcsi 15,0 r xmopupma Hatpus. Paccuutaiite THTp
pactBopa.
13. Paccuuraiite pH 0,100 M pacTBOpa ruIpOOKHCH KaJIHA.

BAPUAHT 2

1. Omnpenenure NOHATHS: «AHAIUTHYECKAs XUMHUSA», «XMMHUYECKHM aHAIU3», «METOJ
aHaJIN3a», «METOJIMKA aHAJIM3a», «KaueCTBEHHBIN aHAIN3», «KOJUYECTBEHHBIN aHAIIN3).

2. KnaccuduuupyiiTe NorpemHocTd XMMUYECKOIO aHaJlM3a B 3aBUCHMMOCTH OT croco0a
BBIUMCJIEHUSI U OT IPUYMH UX BBI3BIBAIOLIMX.

3. Jaiite ompezaeneHue cIEIYIOLUX CIIOCOOOB BBIPAXKEHHUS KOHLEHTpPALMU PacTBOPOB:
MOJIIpHasi KOHLIEHTpalMsl; MaccoBasi, 00bEMHas U MOJIbHAS JIOJIH.

4. 3anumute GopMynbl Uil BBIYMCICHHUS BOJOPOJHOIO U TMAPOKCHUIBHOIO MOKa3aTeseH.
Kak M3MEHSI0TCS MX BEJIMYMHBI B BOJHBIX pAcTBOpax KHUCIOT M ocHoBaHuil. IlpuBenure
(bopMyI1y, OTPaKaIOLIY0 B3aUMOCBS3b MIOKa3aTeNeH.

4. IlpuBenute ompeaenceHUe TUTPUMETPUUECKOro aHaiusa. Kakoll mporecc Has3bIBaeTcs
tuTpoBanueM. Knaccuduuupyiite MeTospl TUTPUMETPUUYECKOIO aHajaM3a B 3aBUCUMOCTH OT
BUJIa XUMUYECKUX PEaKLuil, IPOTEKAIOIINX B IPOIIECCE TUTPOBAHUSI.

5. IlpuBenuTe npuMepsl MepHOU Nocybl. [t Kakux 1eneil oHa nmpegHa3HaueHa.

6. [IpuBeaute onpeneneHre rpaBUMETPUUECKOro aHanusa. [lepeunciante OCHOBHBIE CTaAUU
IPaBUMETPUUECKOTO aHAJIN3A.

7. 3anummTe MaTreMaTHYeCKHe BbIpakeHUs 3akoHOB byrapa-JlambGepra-bepa wu
aJTUTUBHOCTH ONTUYECKUX MJIOTHOCTEH. B Kakux MeToax aHamm3a NPUMEHSIOTCS 3TU 3aKOHBI.

8. IlpuBenuTe npruMepsl AIEKTPOXUMUYECKUX METOJIOB aHAIU3A.

3agauu:

9. OxpyrauTe pe3yabTaT u3MepeHus ontuuecko maotHoctu 0,345846, ecnu MOrpenIHOCTh
M3MEpPEHUS Ha JaHHOM ydacTke mmkaibl coctaBisger 0,005 enmnun? Kakass u3 OCTaBIEHHBIX
nu@p SBISIETCS HEAOCTOBEPHOM MITM TaKOBasl B 3alIMCH pe3yJibTaTa HE IPUBOAUTCS?

10. IIpoBeaute pacueT U NPaBUIBHO OKPYIIIUTE PE3YINIbTAT:

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

11. Kakas u3 npuBeeHHBIX peakluil sBiseTcs nporonntuieckoi u nouemy CH3COOH +
NH4OH <=> CH3COONH,; + H,0 umun AgNO3z + NaCl <=> AgCIl + NaNOs;. Vkaxkute mus
BBIODAaHHOW pEaKUUU COMNpPSDKEHHBbIE KHUCIOTHO-OCHOBHBIE TMapbl. 3alUIIMTE YpaBHEHHE
KOHCTaHThl PaBHOBECHSI.

12. Kaxkue u3 npuBeIeHHBIX CMecel MPOSIBIIAIOT KUCIOTHO-OCHOBHOE OydepHoe JelicTBue:
a) YKCyCHasl KHCJIOTa-aleTaT HaTpus;
0) XJIOPOBOIOPO/IHAS KUCIIOTA — HATPUS TUAPOOKHUCH;
B) pacTBOp aMMHaKa - XJIOPUJ aMMOHMUS;
I') cepHasi KUCI0Ta-Cylb(aT aMMOHHUSL.

13. B 150,0 mu pactBopa coxmepxutrcs 15,0 r xmopuaa Hatpus. Paccuuraiite THTp
pacTBopa.

14. CxonbKko rpaMMOB pacTBOpEeHHOro BemecTa comepxurcs B 1,00 1 0,100 M pactBopa
BaClz.

15. Onpenenute (HakTOp SKBUBAJIEHTHOCTU M BBIUYKCIUTE MOJSPHYIO MAacCy SKBUBaJEHTA
dochopHOI KUCIOTHI M IEpMaHraHaTa Kaaus:

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

16. Paccuntaiite pH 0,100 M pactBOpa ruipoOKUCH KaJlus.

17. Onpenenure, B MPSIMOM UM B OOpPaTHOM HAIpaBJIeHUU OYJET MPOTEKaTh XUMHUYECKast
peaxums Fe** + 21" <=> Fe® + I,. ( Bo ( Fe*'/Fe*" ) = + 0,771 B, E° (I/21") = +0,535 B).

18. BouluncnuTe pacTBOPUMOCTH Xjiopuaa cepedpa B Boxe npu 25 °C. TIP(AgCl) = 1.78-10
10

Bonpocuwt k 3auemy



O01mume BONPOCHI AaHAJIMTHYECKOI XUMHUHU

1. [Ipenmer, 3anaun 1 PyHKIIMN aHATUTHIECKON XUMHUH.

2. Ponp wm 3agaun aHAIUTHYCCKOH XHMHUHM B CHCTEME DKOJOTHYSCKOM OCE30MacHOCTH,
OXpaHbl Tpy/a U IPHU pa3peuICHUH Ype3BbIYaiHbIX CUTYyaIUM.

3. IloHgaTre MeTO1a M METOINKH aHajn3a. MeToAbl aHAIMTHYSCKON XUMUU.

4. Xumudeckui aHanu3. MeTo bl XMMHYSCKOro aHajIn3a.

5. Buasl XUMHYECKOT0 aHaIn3a: Ka4eCTBEHHBIN U KOJIMYSCTBEHHBIN aHaJIN3.

6. AHaIMTHYECKUM CUTHAJ.

7. Pe3ynbrar aHanusa.

8. IlorpemHocTn XxuMudeckoro aHaiausa. Kimaccudukaiuys norpenrHocTeld B 3aBUCUMOCTH
OT cItoco0a UX BBIYUCIICHUS U OT MIPUYMH UX BBI3BIBAIOIIHX.

9.0011ee mpencTaBiIeHHE O CTATUCTUYECKON 00paboTKe pe3yabTaTOB aHAIKN3a U (JOPMBI €r0
MIPEICTABJICHHUS.

10. IlpaBuna OKpyrJieHHsI pe3yJbTaTOB IPOMEKYTOUHBIX BBIYMCICHUHM M  pe3yjbTaTa
aHajn3a. 3Hayvallre U He3Havamme udpsl.
11. IlpaBuna okpyrieHusl IPU BHIMOJIHEHUN PA3IUYHBIX apu(METUUECKUX JCHCTBHIA.

Xumuueckue memoowt ananusa

1. [lonsTue o KonmyecTse BeuiecTBa. EQMHUIBI U3MEPEHUsI KOJTMYECTBA BELIECTBA.

2. DKBHUBaJEHT, (PAKTOp SKBUBAJIEHTHOCTH, MOJIIpHAas Macca 3KBUBAJIEHTA. 3aKOH
HKBHUBAJICHTOB.

3. OOuiee noHsATHE O pacTBOpax. PacTBopUTENh U PACTBOPEHHOE BELIECTBO.

4. CriocoObl BeIpa)Ke€HUS KOHLEHTPALlUU PacTBOPOB.

6. Ilonarue o kucnorax U ocHoBaHusX. [IporosmThyeckas Teopus KUCIOT U OCHOBaHWM
(treopust bpencrena-Jloypn).

7. Cuna KUCnoT U 0OCHOBaHMM. KOHCTaHTHI ucconMany KACIOT U OCHOBaHHM.

8. Bomopoauslii u rugpokcuiabHbld nokaszarenu. Pacuer pH u pOH BoanbIX pacTBOpoB
CHJIBHBIX U CJIa0BIX KMCIOT U OCHOBaHMH.

9. KucnotHo-ocHOBHBIE Oy(epHbIE PACTBOPHI: COCTaB, MEXaHWU3M JCHCTBUS, MPUMEPHI.
Pacuet pH OydepHbix pacTBopoB. bydepHas eMKoCTb.

10. KucnoTHO-OCHOBHOE  (NIPOTOJUTHYECKOE) TUTpoBaHue. lIpumeHeHue 3akoHa
HKBHUBAJIEHTOB B THTPUMETPUUYECKOM aHAIIN3E.

11. CranmapTHbIE pacTBOPHI.

12. KucnoTHO-0CHOBHBIE HHAMKATOPBI: TPUMEPBI HHIUKATOPOB; BEIOOP MHIUKATOPOB.

13. KommnekcHble coeauHeHHs. Kpurepum OTHECEeHHs COEIMHEHMM K  Kiaccy
KOMIUIEKCHBIX. [IpuMepbl KOMIUIEKCHBIX COEINHEHUH.

14. XenaTtHbple KOMITJIEKCHBIE COSTMHEHMS.

15. IlpuMepsl IpUMEHEHNST KOMIUIEKCHBIX COEAMHEHNH B aHAIIUTUYECKOW XUMHH.

16. Komruiekcomerpuyeckoe TuTpoBaHue. Kommiekconomerpus.

17. Haubonee pacpocTpaHeHHble KOMILUIEKCOHBI. Tpuiion b.

18. MHauKaTOpel B KOMIUIEKCOMETPUYECKOM TUTPOBAHUU.

19. OxucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKLIUU: ONPEIEIICHUE, IPUMEPHI OKUCIUTEINEH,
BOCCTAHOBUTEJIEH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

20. IIpuMeHeHne OKUCINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI B AHATUTUYECKON XUMHUHU.

21.  OKHMCIUTEIbHO-BOCCTAHOBUTEIBHOE  TUTPOBAHME:  METOABI,  KiaccH(HKaius,
VHIUKATOPBI.

22. [lepmanranaToMeTpusi 1 OUXPOMATOMETPHSI.

23. ManopactBopuMble coeAMHEHNs. VIOHHAst 1 MOJIEKYJIsIpHAsl paCTBOPUMOCTH BEILIECTB.

24. Ilpou3BenaeHue pacTBOPUMOCTH. MaremaTuyeckass CBsSI3b PACTBOPUMOCTH U
IIPOU3BEIECHUS PACTBOPUMOCTH.



25. IlpuMmeHeHME MAalOpacTBOPUMBIX COEIMHEHUN B AHAJIWTUYECKOW XHMHUU IS
OoOHapyXeHHs U ONPE/IEIICHUs BEUIECTB.

26. I'paBUMETpUYECKHI aHAIW3: OMNpEJeNICHHEe METOJa, METOJbl TPABHUMETPUUYECKOTO
aHajau3a, IpUMepbl IPUMEHEHHUs, TOCTOUHCTBA U HEJIOCTATKH.

27. O6mas cxema MpOBEJCHNUS TPAaBUMETPHUECKOTO OTIPEIEICHUSI METOIOM OCAXKICHUSI.

28. ®opma ocaxaecHus. [ paBumerpuueckas Gpopma. ['paBumerpudeckuii haktop.

29. Paznuuus npu paboTe ¢ KPUCTALTUIECKUMHU 1 aMOP(QHBIMH OCaIKaMU.

30. TexHuka mNpoBeAEHUS TPABUMETPUUYECKOIO ONPEACICHUS METOJOM OCaXIACHUS:
pacTBOpeHHE, OCaKICHHWE, MPOMBIBAHHUE OCAAKOB, (HUIBTPOBAHWE, BBICYIIUBAHHE H
IIPOKaJINBaHUE.

31. Becel. B3pemuBanue. [IpaBuna paboTel Ha TEXHOXHUMUYECKUX U aHATUTHYECKUX BECaXx.

32. PacdeTsl B TpaBUMETPUUECKOM aHAJIM3E.

anmpymeumaﬂbnbte MEMmOoObl XUMUUECKO20 AHAIU3A

1. Xumunueckue, (U3NKO-XMMHYECKHE U (PU3MYECKHE METOJbl aHau3a: OIpeaeeHHS,
OCHOBHBI€ ITOHATHS, KJIacCU(UKaLIUSL.

2. DnexTpoMarHutHoe wu3nydeHHe. OCHOBHBIE XapaKTEPUCTHKU AJIEKTPOMArHUTHOTO
m3nyyenuss. Cnektpsl BemiectB. Kiaccudukauust crnektpoB. CrHekTpajpHas —JIMHUAL
XapakTepUCTUKH CHEKTPAIbHON JUHHUM: IMOJIOKEHHE MaKCUMyMa, MHKOBas U WHTETpalibHas
MHTEHCUBHOCTH, MOIYIIUPUHA, KOHTYP.

3. Ontuueckue (CreKTpaibHbIE) METOIBI aHAIN3A: KiacCUpUKaLUs, 00IacTH MPUMEHEHUS,
JIOCTOMHCTBA U HEJOCTaTKU.

4. 3akonsl byrepa-Jlam6epra-bepa 1 agAUTUBHOCTH ONTUYECKUX TUIOTHOCTEH. MOJsSpHbII
KOA(DPUITMEHT CBETOMOTIIOMIEHUS.

5. CnocoObl onpesienieHnss KOHIIEHTPAIlUK BEIECTB B PaCTBOpaXx.

5. CnekrpodoTomeTpsl 1 PoTokomopumerpbl. HazHaueHrne OCHOBHBIX OJIOKOB TPHUOOPOB.

6. DnexkTpoxuMHuyeckue MeToAbl aHanu3a. Kiaccudukauus MeronoB, obiacTu
IPUMEHEHHUS, JOCTOUHCTBA U HEJIOCTATKH.

7. Ob11ee npencTaBieHUe O TOTCHIMOMETPUUYECKOM METOJ aHaJIM3a: OIpeesieHue, mpsiMast
MOTEHLIMOMETPUS U MOTEHIIMOMETPUUECKOE TUTPOBAHHUE.

8. Ob6mee npencTaBieHre 00 aMIepoOMETPUUIECKOM METOJIe aHAJIM3a: OCHOBHBIE MOHATHS,
KJ1accu(puKalus, 001acTi NIPUMEHEHUs, TOCTONHCTBA U HEJOCTATKHU.

9. OO0miee npesacTaBieHue O KOHAYKTOMETPUUECKOM METO/E aHaJIN3a: OCHOBHBIE TOHATHS,
KJ1accu(puKalus, 001acTi NPUMEHEHUs, TOCTONHCTBA U HEJOCTATKHU.

Kpumepuu OUEHKU omeéema Ha 3aueme

Ounenka Kpurepun orBera

3aureHo ['mybokoe m xopoiee 3HaHWE W TMOHMMAHHWE MPEIMETa, B TOM YHUCIE
TEPMUHOJIOTUU u OCHOBHBIX MOHSTUH; TEOPETUUECKHUX
3aKOHOMEPHOCTE; (haKkTHIeCKUX JTAHHBIX; 00CTOSTETHHBIMH,

JIOTHYECKUI U TPaMOTHBIN OTBET BO BpeMs CAAa4M 3aueTa; y/AeIbHbII Bec
OIIMOOK MPU KOHTPOJILHOM T€CTUpOBaHUU — He Oosee 50%.

He3auTteHno Cnaboe  3HaHWE  OCHOBHOW  TEPMHUHOIIOTUH,  TEOPETHYECKHX
3aKOHOMEPHOCTEH, (PaKTHYCCKUX JIAHHBIX, OIIMOOYHBIM OTBET Ha
3a4eTe; yJeNbHBIA BEC OMNOOK MPU KOHTPOJIHHOM TECTHPOBAHUHU —
oonee 50%.




9. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECITIEYEHUE
TACIATLITAHBI

9.1.YueOHas JuTepatypa

a) OCHOBHasi

1. OcHoBbl ananuTHueckoi xumun. B 2-x xu. /Ilox pen. FO.A. 3omoroBa. M.: Beicm. mik.,
2005.

2. BacunneB B.I1. Amanmutudeckast xumus, B 2-X kH., M.: JIpoda, 2002.

3. OcHoBBI aHanuTH4eckoil xumuu. [IpakTudeckoe pykoBOACTBO. YueOHOE mocodue s
By30B. Ilom pen. FO.A. 3omoroBa. M.: Beicm. —mk., 2001. 463 c.

4.IlpaktukyMm 1o Qpuanko-xuMuueckuM meroaam ananuza./Ilog pen. Ilerpyxuna O.M. M.:
Xumus, 1989

5.®usuko-xuMuIecKkue MeToabl aHanu3a. / [lox pea. AneckoBckoro A WM., JI.: Xumus, 1988

6.YapsikoB A.K. Maremarnyeckass o0paboTKa pe3ysbTaTOB XMMHUYECKOro aHanusa, JI.:
Xumus,1984

7.Amemun  B.I'. Xwumudeckue MeTOnbl WACHTH(PHUKAIMA €  OJYKOJINYECTBEHHOTO
sKcrpecc-onpeaeneHus pemiects. Bnagumup. U3a-so Bal'y. 2001.

8.Amenun B.I'. Ananutuueckas xumus. Mertoauueckue yka3zaHusi K J1abOpaTOPHBIM

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

0) JAOMOJHMTEJIbLHAS

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

2.1IBapren6bax I',dmamka I'., Kommiexkconomerpuueckoe TutpoBanue, M.: Xumus, 1984

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

4.Jlypwe FO.JO. Ananutuyeckass XMMHUsI IPOMBIIIJIEHHBIX CTOYHBIX BoA. M.: Xumus, 1984

5.bynatoB M.U., Kanuakun W.II. Ilpaktudeckoe pyKoBOACTBO MO (HOTOMETPHUUECKUM
MetonaM a"anusa. JI.: Xumus, 1986.

9.2. UnTepHeT-pecypcehl:

http://fizrast.ru/sitemap.htmi

http://www.don-agro.ru

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

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

http://elibrary.rsl.ru Hayunas snexrporHas 6unbmuorexa

http://elibrary.ru/default.asp Poccuiickas narmonanpHasi 6ubnnoTeka

http://primo.nir.ru  http://nbmgu.ru  DnexkTponnas OubaHoTeka Poccuiickoit
roCy/1apCTBEHHOU OMOTUOTEKH

9.3. IIporpammHoe obecneyeHue

YHuBepcuTeT 00eCneYeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3HOHHOTO W CBOOOIHO
pacmpoCTpaHsIeMOro MPOrPaAMMHOT0 00ECIIEYeHHSI, B TOM YHCIIe OTE€YECTBEHHOTO MTPOU3BOICTBA.
Kaxxaplii 00y4aronuiicss B TEYSHUE BCErO Meproia 00ydeHUsT 00eCIIeueH WHIUBH TyaTbHbIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIGKTPOHHOW WH(pOPMALMOHHO-00pa30BaTeIbHON —Ccpene


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

YHHUBEpCUTETa U3 JI000M TOUYKHM, B KOTOPOH MMEETCs JOCTylnl K HWH(POPMALUOHHO-
TEJIEKOMMYHUKAMOHHOM ceTH «HTepHEeT» KaKk Ha TEPPUTOPUN YHUBEPCUTETA, TAK U BHE €€.

YHI/IBepCI/ITeT obecneyeH CICAYIOIIUM KOMIUICKTOM JIMIOECH3UOHHOI'O IIPOrpaMMHOIO

obecrieueHus.

1. JIuuen3noHHOE MporpaMMHOE obecrieueHue, ucnoib3dyemoe B UHrl'Y

1.1.Microsoft Windows 7
1.2.Microsoft Office 2007

1.3.IIporpammusiii kommiekc MMUC “Busyansnas Ctyaus TectupoBanus™

1.4. AntuBupycnoe 110 Eset Nod32
1.5.CnpaBouno-tipaBoBasi cucrema “KoHcynbpTanT”
1.6.CpaBouno-mipaBoBasi cuctema “I'apant”

Hap;my C TpaAUIMUOHHBIMHU HU3JaHUAMHU CTYACHTBI U COTPYAHHUKHU HMCIOT BO3MOKHOCTbH
IMOJIB30BATHCS SJICKTPOHHBIMHU IMOJTHOTECKCTOBBIMHA 0azamu JaHHBIX

Taoauna 9.1.

Ha3Banue pecypca

Ccepuika/noctyn

OnekTpoHHass OmOnMoTeka oHjaH «EnWHOEe OKHO K
00pa30BaTeILHBIM PECypcam»

http://window.edu.ru

«O06paszoBarenbHbIi pecypc Poccum»

http://school-collection.edu.ru

®denepalibHbII 00pa30BaTENbHBIN MOPTAT: YUPEKICHUS,
nporpammel, cradaapTsl, BY3b1, rectol EID, THA

http://www.edu.ru —

DenepanbHbIi LEHTP MH(pOPMaIMOHHO-
oOpa3zoBatenbHbIX pecypcoB (PLINOP)

http://fcior.edu.ru -

ObC "KOHCVIJIbTAHT CTYIAEHTA". DOnextponHas
O6u0IMOTEeKa TEXHUYECKOTO By3a

http://polpred.com/news

WznatensctBo  «Jlaub». DneKTpOHHO-OMOIMOTEUHAS http://www.studentlibrary.ru -
cucTeMa

Pycckas BupTyanbHast OMbaroTeKa http://rvb.ru —

WznatensctBo  «Jlauby. DneKTpOHHO-OMOIMOTEUHAS http://e.lanbook.com -
cucTeMa

ExxenenenpHuk Hayku U oOpasoBanust FOra Poccun
«AKagemus»

http://old.rsue.ru/Academy/Arc
hives/Index.htm

Hayunas snektponHast Oubanoreka «e-Library»

http://elibrary.ru/defaultx.asp -

OnekTpoHHO-O0nbmoreunas cucrema IPRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPaBOYHAs CUCTEMAa TJOKYMEHTOB B chepe
obpazoBanus «MHPpOpMUIO»

http://www.informio.ru

WNudopmannonno-npaBoBass cucrema «KoHCYIbTaHT-
TUTIOC)»

CereBast Bepcusi, JOCTYIIHA CO
BCEX KOMITBIOTEPOB B
KopriopatuBHoO# cetu Uarl'yY

WNudopmannonHo-npaBoBas cucrema «l apant»

CereBast Bepcusi, JOCTYIIHA CO
BCEX KOMIIBIOTEPOB B
KopriopatuBHO#l cetn Uarl'yY

DneKkTpoHHO-0nbanoreyHas cucrema «lOpai»

https://www.biblio-online.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
http://www.iprbookshop.ru/

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

[TepeueHbp HEOOXOIUMBIX TEXHUYECKHX CPEACTB OOy4YCHHS, UCHOJIB3YyEeMBIX B y4eOHOM
IIPOLECCE I OCBOECHUS NUCUUILUINHBEI «COBPEMEHHBIE METObI XMMUYECKOTO aHAIIN3A)!

1. Becbl aHanuTHYECKHE, TEXHUYECKUE.

2. Cnextpodoromerp CD-46.

3. ®orokonopumerpsl KOK-2, KOK-2MII.

4. Nonomepsl M 130, Dxcnept, AKBUIOH.

5. AtomHO-abcopOumonHbIi criekrpomeTp «KBant Z-OTA» ¢ nporpaMMHBIM 00ecTiedeHueM
1 HaOOPOM JIaMII.

6. TasoBblii xpomarorpad «Kpucramun ¢ JeTeKTopaMH IO  TEIUIONPOBOJHOCTH,
AJIEKTPOHHOMY 3aXBaTy M KaIWJUISIPHBIMU KOJIOHKAMHU.

7. O6opynoBaHue ISl TOHKOCIOHHOW XpoMaTorpaduu.

8. UK-cniekTpomeTp.

9. MepHas mocy/aa, CTYNKH JUIs MPOOOIOJATOTOBKH M3 araTta W SIIIMBI, YalllKW, TUTIH W3
IUTATUHBI, KBaplia, CTEKJIOYTIIepoia.

10.Ilenrpudyra.
11. KommbloTepHOE ¥ MYJIETUMEHIHOE 000PYAOBaHHE.

12. Buneo- u ayauoBHU3yaabHbIE CPEICTBA OOyUCHUS U JIp.

11. METOAUYECKHE YKA3AHUSA IJI51 OBYYAIOIIUXCHA
ITO OCBOEHUMIO JNCHUITJIMHBI

Teopernueckuit MaTepuan TuCHUILIHHBI «COBPEMEHHBIE METOJBI XUMUYECKOTO aHAJIN3a»
uzyyaercs B 1-oM ceMecTpe B COOTBETCTBUHM ¢ Y4eOHBIM MiaHoM. CamocTosTenbHas
BHEAyAUTOpHAs paboTa MarucTpoB  obecredeHa OSJIEKTPOHHBIMH Y4eOHO-METOAMYECKUMH
pecypcamu (cuctema Moodle), BO3MOXHOCTBIO OOIIEHHMS MarkucTpaHTa ¢ IpernojiaBaTeieM
MOCPEACTBOM 3JIEKTPOHHOM MOYTHI, 1OCTYNIOM B Internet.

OCHOBY TEOpETUYECKOW NOJrOTOBKU IO IUCHUIUIMHE COCTaBIISAIOT JIEKIHMH, KOTOpbIE
OpPEICTaBISAIOTCS CHCTEMaTHMYeCKH B COYETAaHMM C CEMHUHAapCKMMU U JJaOOpaTOPHBIMHU
3aHATUAMUA. OCHOBHBIE YUEHUS U BIAJEHUS OTpabaThIBAIOTCA M 3aKPEIUISIOTCS Ha CEMHUHAPCKUX
U 7a00paTOpHBIX 3aHATUAX. AYAUTOpPHBIE 3aHATUS (JIEKIMH, CEMHHApbl U J1labopaTOpHbIE
3aHATHSI) OOBEAMHEHBI C CaMOCTOSITEIIPHOM BHEAYAUTOPHOM paboTOW MarucTpoB Haj
PEKOMEHIYEMO JIMTEPATYpPOM, a TaKXkKe 3aJaHMsIMM, KOTOPbIE BBIIAET NPENOJABaTeNlb U IpU
MOJIFOTOBKE K JJaOOPATOPHBIM 3aHATHSIM.

IIpy m3yyeHUM IUCUMIUIMHBI MAarucTpPaHTaMU MOTYT HCIOJb30BaThCSA CIENYIOLINE
MH(}OPMaLIMOHHBIE TEXHOJIIOTUH U HHHOBALIMOHHBIE METO/bI:

- DIIEKTPOHHBIA BapHaHT Y4eOHO-METOAMYECKOrO KOMILIeKca (C HCMOIb30BaHUEM
cuctemsl Moodle);

- pECypCHI DIIEKTPOHHON OMOIMOTEYHON CUCTEMBI;
- pecypchl UHTEpHET;
- MyJbTUMEIUNHAS TEXHUKA.

[IpenonaBaresnp, YNTAOMUN AUCHUIUIMHY, BEAET YUYET MMOCEHIAEMOCTH U OCYILECTBIISET
KOHTPOJIb 3a BBIIIOJHEHHUEM CaMOCTOSTEIbHOM paboThl. Tekymuii KOHTpOJIb 3aKitoyaeTcs B
MOHHMTOPHUHTE BBINIOJIHEHUS y4eOHON MporpamMmbl JUCHMILIMHBI HA AyJUTOPHBIX 3aHATHIX U
OLIEHKE pa0dOThl HA CEMUHAPCKUX U MPAKTHUECKUX 3aHATHIX.



Pabouass mporpamma aucuuminHbl «COBpEMEHHBIE METOABl XUMHUYECKOTO aHAIHM3a»
cocTtaBieHa B cooTBeTcTBUU C TpeboBanusmMu PI'OC BO mo HampaBieHHIO MOATOTOBKH
04.04.01 Xwumus (ypoBEHb MAaruCTpaTyphl), YTBEPKACHHOIO IpPHKa3oM MUHHUCTEPCTBA
obpazoBanus u Hayku Poccuiickoit @eaepanmu ot 13 utons 2017 r. Ne 655

[IporpamMmy coctaBuia:

K.T.H., IOIICHT KadeIpbl XUMHUH bokosa JI.M.



Pabouas mporpamMma yTBepkacHa Ha 3aceaHuU Kapeapbl XUMHUH

[Tpotokoun 3acenanuss Ne _ 10 or « 21 » mas 2024 r.

PaGouas mporpamma ogo0peHa yaeOHO-METOIMYECKUM COBETOM

XUMHUKO-0M0JIOTHYecKoro__dakynibrera

[Ipotokon 3acenanust Ne 10 OT « 22 » Mag 2024 r.




Caenenust 0 nepeyTBep:KIeHHH NPOrPaMMBbI HA OYepeIHOH YUeOHbIil rog u

perucTpanuu u3MeHeHui

YyeOHblii
rong

Penrenue

Kadeapsl
(Ne mpoToxkona,
JaTa)

BHeceHHbIe H3MEHEHUS

IMonmuce 3aB.
kadenpoit




