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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

HenssMmu ocBoeHusi TUCHUILINHBI «CoOBpeMeHHbIe MeTOAbl XHMHYECKOI0 AHAJIN3a»

SIBJISIIOTCSL:

- TO3HAKOMHUTb MArUCTPAHTOB C OCHOBHBIMH COBPEMEHHBIMH METOJIaMHU XUMHYECKOIO
aHaJIN3a;

- naTh pyHAaMEHTaJIbHbIC 3HAHUS O MPUHIUIAX, 3AKOHOMEPHOCTAX, 00JIaCTsIX IPUMEHEHUs
COBPEMEHHBIX METOI0B XUMHUUECKOTO aHAJIN3a;

- HAy4YUTh TPAMOTHOMY KBaJU(UIKMPOBAHHOMY NPUMEHEHHUIO BHIOPAHHBIX METOJOB Ha
MpaKTHUKE.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII BO

I[I/ICLII/IHJII/IHa «COBpeMCHHI)IC METOAbI XUMHUYCCKOI'0O aHaJin3a» OTHOCUTCA K BJIOKy 1,
K 4acTu 00s3aTeNbHbIX TUCIUILINH; U3y4aeTcs Bo 2 cemectpe. Kypc omupaercs Ha 3HaHUA
MaFI/ICTpaHTOB, HpHOGpCTCHHBIC HpI/I I/I3y‘~IeHI/II/I OCHOB aHaHHTquCKOfI XUMHUHU H
o0OecrieunBaeT TEOPETUYECKYIO IMOATOTOBKY U TMPAKTUYECKHME HABBIKM B 001acTu
COBpeMeHHI)IX MECTOA0OB XUMHNYCCKOI'O aHaJIn3a.
Taoaumna 2.1.

CBs3b JAUCIHHUIIINHBI ((COBpeMeHHI)Ie MeETOAbI XUMHUYECKOI'0 AHAJIN3a» C
NpeaAbLITYIIUMHU TUCHUIUIMHAMHA U CPOKH HX U3YICHUSA

Kon Jvucumniueel, ciaeayromme 3a  JUCHUIUTMHON Cemectp
JACIUTUIAHEI «CoBpeMEHHBIE METOJbl XUMUYECKOTO aHaN3a»
1.B./IB.03.01 OCHOBHBIE€ METO/Ibl XUMHUYECKOTO aHATTU3a 1
b1.B.02 Hcropus u MeTOI0I0T U XUMUN 3

B pesyabTare 0CBOCHHS TUCHHUIINHBI 00YYAI0IIMIICS 10J7KEeH

3HaTh:

MECTO AHAJIUTUYECKOW XUMUHU B CUCTEME HAYK;
CYILIECTBO PEAKIIMI U MPOLIECCOB, HUCIIOIb3YEMBIX B AHAIUTUYECKON XUMUU;
CYIIHOCTb METOJIOB pa3/elIeHUs] U KOHLICHTPUPOBAHUS;
- CYLIHOCTb U 00JIACTH MPUMEHEHHS XpOMATOrpapUuecKUX METOJ0B aHaIH3a.

YMmerh:
MPUMEHSATDH B MPAKTHYECKOU J1€ATEIbHOCTH COBPEMEHHBIE METOAbl XUMUYECKOI'0 aHAJIN3A;
MIPOBOJIUTH aHAJIN3 MHOTOKOMITIOHEHTHBIX CMECEH;

Baagern:
- MGTOI[OJIOFHGﬁ BbIGOpa METOAOB aHaJIn3a, UMCTh HaBbIKH UX HpI/IMeHeHI/I}I;
METPOJIOTHUYECKUMHU METO/IaMH aHAJIN3a;
OCHOBaMu TeOpI/II/I aHaJII/ITI/I‘ICCKOf/’I XUMUU,



- HaBbIKAMM XMMHYECKOTO JKCIIEPUMEHTA, OCHOBHBIMH aHAJIUTHYECKUMU
MCCJICIOBAHMS XMMHYECKUX BEIICCTB M MAaTEPHUAJIOB;
- HaBbIKAMH pPa0OTHl HA COBPEMEHHOW yueOHO-HAyYHOW ammaparype Mpu MPOBEICHUU
XUMHUYECKOTO IKCTICPUMECHTA;
- YMEHHMEM IMPABWIBHOIO OOBSICHEHUS PE3yJbTATOB JKCIIEPUMEHTA, €CIIU JaXe Pe3yibTaT
OTPUIIATEIIbHBIN;

METOJaMH OKa3aHWs TEpPBOM IMOMOIIM IMPU HECYACTHBIX CIy4yasXx B XUMHUYECKOU

nabopaTopuu

METOAaMU

3. KOMIIETEHIIMHX OBYYAIOIIETIOCS1, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA JUCIAIIJIMHbI

[Ipouecc wu3ydeHUs JUCHUIUIMHBI HampaBieH Ha (QOPMHPOBAHUE DIIEMEHTOB
ciaenyromux komnereHiud B coorBeTrcTBUU ¢ PI'OC BO u OIIOII BO no nanHomy
HAIPAaBIECHUIO MOJIMOTOBKU:

a) yuuBepcaiabHbIX (YK) — YK-3
0) obmenpodeccuonanbubix (OIIK) — OIIK-1, OIIK-2;
0) npodeccuonanbubix (IK) - TIK-1.
Taoauna 3.1.

Martpuna cBsi3u KoMIeTeHIHii, (OpMUPYeMBbIX HA OCHOBE M3YUeHHsI JHCIUIIHHbI
«CoBpeMeHHbIe MeTO/IbI XHMUYECKOT0 aHAJIN32), ¢ BpeMEHHBIMHU 3TAallaMU OCBOEHUS ee

CO/IepKaHUS
Komaer Kommnerenims Cemectp
KOMITETEHIINH U3y4YeHHs
(@rocC)

YK-3 CriocoOeH OpraHu3oBbIBaTh M PYKOBOAUTH pPabOTOM KOMaH[BI, 4
BbIpabaThiBass ~ KOMAaHIHYIO  CTpAaTerui0  JUis  JOCTH)KEHUS
ITOCTaBJICHHOM 1IEJIH

OIIK-1 Crioco0eH BBINOJHATE KOMIUIEKCHBIE SKCIIEPUMEHTAIBHBIE U 4
pacyeTHO-TEOpPETUYECKHE HCCIeI0OBaHU B HM30paHHO o0jacTu
XVUMHAW WM CMEXKHBIX HayK C HCIIOJB30BAaHHEM COBPEMEHHBIX
npubOpoB, MPOrpaMMHOr0 obecriedeHuss W 0a3  JAaHHBIX
po¢eCCHOHATBPHOTO Ha3HAYCHUS

OIIK-2 CrniocobeH  aHanM3MpOBaTh, MHTEPIPETUPOBATH U 00001IATH 4
pe3yabTaThl AKCHEPUMEHTATBHBIX M PAaCYETHO-TEOPETHUYECKHIX
paboT XMMHUYECKOH HAIPaBIEHHOCTH

[1K-1 Crnioco0eH muaHupoBaTh pabOTy U BRIOMPATH a/IeKBATHBIE METOJIbI 4
pemieHusi HAyYHO-HCCIIEIOBATENbCKUX 3a/lad B BBIOpAHHOMH
00JIaCTH XHMMHUHM, XUMHUYECKOW TEXHOJOTMH WIH CMEXKHBIX C
XHMHEH HayKax




4. OFBbEM JINCIUAILJINHBI U BUJIbl YYEBFHOM PABOThHI

Tabauua 4.1.
Bun y4yeoHoii padoThI Bcero 2
4acos cemMecTp
OO01mmast Tpy10eMKOCTh TUCIUTIIHHBI 144 144
AyIUTOpHBIC 3aHATUS 68 68
Jlexkuun 34 34
JlaGopaTopHble 3aHATHS 34 34
CamocrosiTenbHas paboTa CTyJIEHTOB 76 76

5. COAEP’ KAHUE JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIN ACTPOHOMHNYECKUX YACOB 1 BUJ1I0OB YYEBHbIX

3AHATUUA

CTpyKTypa U cojepkaHue QU CHUILTHHBI

Taoauna 5.1.

OO61mas TpyA0eMKOCTh AUCHUILIMHBI COCTABISAET 4 3a4eTHbIE eNUHULbI, 144 yacA

Ne Paszpnen Buabi yueOHol padoThl, BKJIKOYAsA DopMbl
1/ CaMOCTOSITEILHYIO Pa0OTy CTY/IEHTOB | TEKYLIEro
JMCHHILTHHBI
- U TPYI0EMKOCTH (B Yacax) KOHTPOJIsSA
nesaem
Jlexkuun Jlabopart. CPC yenenae
o 3QHATHS octu (1o
3 HexeIAM
s cemecTpa)
()
dopma
MPOMeEKY
TOYHOTO
KOHTPOJISI
1. | Meroxsl pasmenenns u| 4 6 6 14 Kontposns
KOHI[EHTPHUPOBAHUSA I%aﬂ
2. | DkcTpakuoHHBIE MeTOABl | 4 6 6 16 pabora
Nel
3. | Copbuuonnsle  Mmeronsl | 4 8 8 16 KoHTtpons
KOHICTPUPOBAHHUS Has
4. | dnorarms 4 6 6 14 pabora
Ne 2
S. | Xpomarorpaduueckuii 4 8 8 16 Tecr




METOJ aHAJIN3a

Hroro:

34

34 76

Taouauna 5.2.

KOHerTI/I?-aIII/IH pPe3yabTaTOB OCBOCHUSA NUCIHUIIJIMHBI

YK-3 Cnocoben opzanuzoevieams u pyKkoeooums padomoi KomMawnowvl, 6vlpadamuvléas
KOMAaHOHYI0 cmpamezuto 015 00CHUICEHUA ROCHAGIEHHOU YelU

3HaTh: METOABI, IPHEMBI
OpraHu3alyy Mpolecca ynpas-
J€HUS, OCHOBBI IICHXOJOI'MH

B3aUMOOTHOUIEHUH, CTPYKTYPY
MOTHBAlUM M ICUXU-YECKOU
peryJsiuuu ITOBEJCHUS
4eJI0OBEKA, €T0 EATEIbHOCTH.

YMeTh: PYKOBOAWTH KOJ-
JICKTUBOM, PCaIn30BLIBATH
Ha  [OpaKTHKe  IpaBUia
obmenuss B  mpodeccuo-
HaJbHOM KOJUICKTUBE, Clie-
J0BaTb J3THYCCKHUM U IIpa-
BOBBIM HOpMaM [OBE/ICHHSI.

Baanerb: opraHu3anyoHHO-
ynpaBnquecm/IMH HaBBbIKaA-
MH; CIIOCO0aMH M NPUEMaMH
IICUXOJIOTHYECKOTO  B3aMMO-
JEHCTBUS C APYTUMHU JIIOAbMHU
B TpodecCHOHATHHON Jiesi-
TEJNBHOCTH, CIIOCOOHOCTBIO K
COIIMATLHOM aJIalTalliH.

OIIK-1 Cnocoben 6vbinonHAmMb KOMHIIEKCHbLE IKcnepumenmasibHvle U pacueémHo-
meopemuuecKkue UCCN1e006aAHUA 6 u36pauuoﬁ oonacmu Xumuu UIU CMEHCHBHIX HayK ¢
UCnoO1b306aHUEM COBPEMEHHDBIX npu6opoe, npPOCPpAMMHOZO obecneuenusn u 0a3 OAHHBIX
npo¢eccuonaﬂbnozo HA3Ha4YeHnusn

3HaTBh: CcoOBpeMeHHOE 000py-
JIOBaHUE, TNporpaMMHoe olec-
Ne4YeHue U npodeccuoHaibHbIe
06a3pl JaHHBIX IS PELICHHUs
3ajau B u30paHHOUN o0Onactu
XUMHUH

YMeThb: HCIIONB30BaTh COB-
PEMEHHBIE PACUETHBIE METO-
Ibl JUJIS peIIeHUs] 3ajad B
007aCTH XUMHHU

Baagern: MeTOOMKAMHM TO-
JYyYEHUsS W XapaKTepu3aluu
BCIICCTB U MaTepI/IaJ'IOB JJISA
pemieHuss  TpodecCUOHATb-
HBIX 3a7a4

OIIK-2 Chnocoben ananuzupoéams, UHMEPNPEMUPOBAMD
IKCHEPUMEHMATILHBIX U PACUEHHO-MEOPEeMUYECKUX PAdOm XuMu4ecKoil Hanpagi1eHHocmu

u o000dowams pezynrvmamol

3HAaTh: moaAxoJabl K aHalinu3y,
UHTEpHpeTanuu 1 0000IIEeHNI0
pe3yJabpTaToB
IKCTIEPUMEHTAIBHBIX u
PacYeTHO-TEOPETUUECKUX
paboT B 00MacTM XUMHUU U
CMCKHEBIX HayKax.

YMmerh:
pe3ynbTaThl

aHATM3UPOBAThH
COOCTBEHHOM
paboThI (3KCcrIepuMeH-
TaJIBHOW WJIM  PacdeTHO-
TEOPETUYECKOMN )

Baagerb: mnpeacTaBlIeHUSIMHA
0 CHC-TeMe
dbyHIaMEHTATBHBIX
XUMHYECKUX  TOHITHH |
METOJOJOTHYECKIX  acIeK-
TOB (PU3MUECKOW XHMHUU C
LEeNbI0 aHa/u3a,
UHTEepHpeTauu u
00001eHus pe3yJIbTaTOB
HKCHEPUMEHTATBHBIX u
pacYeTHO-TEOPETHUECKUX
pabot

IIK-1 Cnocooen nnanuposams padomy u evloupams a0eKeamHvle Memoovbl peuieHus

HAay4YHO-UCC1e008amMeNbCKUX 3a0au

MEXHO102UU UTIU CMENHCHBIX C XUMUEeT HayKax

6 evlOpanHou obOaacmu  Xumuu,

XUMUYECKOU




3HaTb: Kak paboTath Ha | YMeTh: COCTaBIATH oOmwMil | Biaagerb: HaBbIKaMu MpUMe-
COBPEMEHHOM HAy4HOM amma- | [UIaH  MCCJICJOBAaHWM W | HEHUs BEILIECTB B JKCTpe-
paType INpu NPOBEICHUU Ha- | ACTAIBHBIMA IJIAHBl OTHEb- | MAJIbHBIX YCJIOBUSX; HABbIKa-

YUYHBIX MCCIENOBAaHHM, OLEHU- | HBIX CTAJAHUI MU BbIOOpa ONTHUMAIbHBIX
BaTh IOJIyYECHHYIO HHpOpMa- METOI0B HCCIIEI0BaHUS
LU0 oOBEKTa IS PENICHUs TOC-

TAaBJICHHBIX 3aJa4d Ha OCHO-
BaHHMMW aHajin3a MW  COIIo-
CTaBJICHHS BCeEH COBOKYII-
HOCTH UMCIOIMXCA JaHHBIX

Couepma}me JAUCHHUIIIIMHBI «COBpeMeHHLIe METOJAbI XUMHUYECCKOI'0 aHAJIU3A»

Metoabl pasjeneHMss M KOHUEHTPHPOBAHUSl. 3HAUYE€HHWE METOAOB pa3JElCHUs U
KOHIIGHTpUpOBaHus, oOmact mnpumeHeHus. Kiaccupukamus meronoB. KommdecTBeHHBIE
XapaKTEPUCTHKHU pa3ZeNieHuss W KOHIEHTPUPOBAHU: KOI(P(OUIIMEHT pactpeneieHHs, CTeIeHb
u3BIeUeHNs, KOA()(UIMEHT KOHIEHTpHpoBaHus, Kodhduuument pasnenenus. Coueranue
KOHLEHTPUPOBAHUS C METOJAMH OIIPEJIEICHNs: KOMOMHUPOBAaHHBIE U THOPUIHBIE.

JKCTPAKIMOHHbIE MeTO/AbI. DTalbl pa3BUTHs, COBpEMEHHOE cocTOsIHME. OCHOBHBIE MOHATHS U
TEPMHHBI. Y CJIOBUSI KCTpaKLKuU BenlecTB. KonnuecTBeHHbIE XapaKTEPUCTUKHU SKCTPAKIIUU.
Knaccupukanuusa skcrpakuuoHHbIX — cucTteM. (CHocoObl  OCYIIECTBICHHUS  OKCTPAKIIMH.
ABTOMATH3AIUS IKCTPAKIIMOHHBIX MPOIECCOB. DKCTPAKIMS MUKPOIIEMEHTOB. DKCTPAKIIHS
OpraHUYecKuX coenuHeHnid. CBepXKpUTHUYECKas (IIOUIHAS OSKCTPAKIMA: TOCTOMHCTBA H
OrpaHUYEHUS METOJIA.

CopOunonnble MeTOAbl KOHUEHTPHMPOBAHMA: METOJbl HCIAPEHUS; OTIOHKAa IOCHe
XMMUYECKHX IpEeBpAIlleHUl; ra3oBas SKCTpAaKIMA M aHaIu3 MapoBoil ¢as3pl. OcoOeHHOCTH
KOHUEHTPUPOBAHUS OCAXKJIEHUEM U coocaxaeHneM. JlocTonHcTBa u HerocTaTku. TpeboBaHus K
KOJIJIGKTOPY M MyTH ero BbiOopa. Heopranmueckue u opranuueckue coocanutenu. I[Tpumepst
WCIIOJIb30BAHUS COOCQXKJEHUS JJIsl KOHIIEHTPUPOBAHUS HEOPraHWYECKUX U OPraHUYEeCKUX
COCIMHEHUM.

®aorauusa. Texnuka ocyuiecTBiaeHus. OuoTaus MOCie OCAKIACHUSIM HOHHAs (ioTamusl.
dakTopsl, BAUIOMKE HA (IOTALIMOHHOE KOHIICHPUPOBAHHE.

CenexktuBHOE  pacTtBopeHue. PactBopurenu, oOecreyuBaromme  H30UPATEIbHOCTH
pactBopeHus. [IpuMepsl HCIONB30BaHUS CEJIEKTHMBHOTO PAcTBOPEHHs B (ha30BOM aHaIM3e
HEOpPraHMYECKUX MATepUaIOB U JUIsl KOHIIEHTPUPOBAHUSI MUKPOIJIEMEHTOB [P aHAJIU3€ [TOYB U
pacrenuil. I[IpoOupHas maBka. CymecTBO MeToJa M €ro 3Ha4YeHHWe NpU ONpeieTeHUU
OmaropoJHeIx  MeTayioB. IIpumepsl HMCHONIB30BaHUS METOAOB  JUISL  BBLACTCHUS U
KOHIICHTPUPOBAHUS MHUKPOZJIEMEHTOB U OPraHUYECKHX COEAMHEHUH M3 pa3iIMyHBbIX OOBEKTOB:
00BEKTHI OKPYKAIOMIEH cpelbl (pa3IMyHbIe THITHI BOJ, TIOYBHI, BO3/YX), TUIIEBBIX MPOIYKTOB,
OMOJIOTUYECKHUX U IPYTHX 00BEKTOB.

Xpomarorpaduyeckuii METOA aHAIU3A

CymHocTts xpomarorpaduueckoro merona. Mcrtopus ero Bo3HHMKHOBeHHS. CoBpeMeHHOE
COCTOSIHME METO/Ia U 00JacTh MPUMEHEHHUs, 3HaYeHHE U MECTO Cpelu APYTUX aHATUTHUYECKUX
MeToAoB. Pexxum XpomaTorpaduyeckux IpoLEeccoB: (POHTAIbHBIN, BBHITECHUTEIbHBIN,
samoeHTHbIN. Kiaccupukanus xpomaTo-rpad@uyeckux METOAOB IO arperaTHOMY COCTOSIHUIO
¢da3, MexaHHW3My B3aUMOJEHCTBHsS copOaT-cOpOeHT, NPUMEHIEMOM TEeXHUKE, Crocoly
OTHOCHUTEIIHOTO nepemelieHus das.

Teopernueckue OCHOBBI xpomaTtorpapuun OcHOBHBIE XapaKTEPUCTHKH
xpomarorpaduaeckoro mporecca. Koadduiment pacnpenenenus. YaepxkuBaeMblii 00beM U
Bpems ynepxkuBanus. Koaddunuent emxoctu. KoapduuuenT ynepxuBanus, ero Gpu3nuecKuii



cMbIcil. CeneKTUBHOCTh U 3((EKTUBHOCTH XPOMATOTpapruECcCKOro pasaeseHusl.
Koaddurment paznenenns. Pazpemenue.

Teopust paBHOBecHOM xpomarorpaduu. CBsA3b CKOPOCTH MEPEMELICHHS BEIIECTBA BIO0JIb
CJIOSI HENOJBWXXKHOM (a3pl ¢ KOI(PGUIMEHTOM paclpeAeieHus U H30TepMOH COpOLuH.
3aBUCUMOCTH (POPMBI XPOMATOTPAPHUECKOTO MUKA OT BU1a U30TEPMBI COPOIIHH.

Pa3zmMbiBanne xpomatorpadudeckoil 30HbI U ero ¢uszndyeckue npuurHsl. HepaBHOBecHas
xpomarorpadus. OCHOBbI KOHLENIIMM TEOPETHYECKHX TapesoK, CBA3b C MPOTUBOTOYHBIM
pacnpeieneHreM. Ynciio TeopeTuyecKkux Tapesiok u dpdekTuBHOCTh KOIOHKH. [Tonstrne BOTT.
HenocraTky KOHIENIMY TEOPETUUECKUX TAPEIIOK.

Kunernueckue teopun xpomartorpapuu. DaxkTopbl, BIMSIOIIME HAa pPa3MbIBAHUE 30H
(BuxpeBass nud¢ys3us, wMonekymnspHas AudQy3us, CONPOTUBICHHWE MAaccolepeaadyd B
MOABMKHOW M HEeMoJBIWKHOK (hazax). 3aBucumocts BOTT or ckopocTu moToka. YpaBHEHHE
Ban-Jleemrepa.  IlpunnunumansHas ~ cxema  xpomartorpada.  Beibop — mapamerpos
xpomarorpaduyeckoro omnpeneneHus. Maenrtupukanus BemectB. KonuyecTBeHHBIN aHAIM3.
N3mepenune muiomaae W BBICOT NUKOB. MeToabl BHYTPEHHEIO W BHEIIHErO CTaHJIApTOB.
HcTouHukH OmMO0K, BOCIPOU3BOIUMOCTh U3MEPEHUH.

I'azoBas xpomaTtorpadgus

[Tpunuun wMeroma. Teopernueckue ocHOBBI MerToja. OmnpexaensieMble BeLIECTBA.
OCHOBHbIE AHAIUTUYECKUE XAPAKTEPUCTUKHU. ['a30-afcopOLMOHHAas M Tra30-KUJIKOCTHAas
xpomarorpadus.

Anmapatypa Ui ra3oBoi  xpomarorpaduu.  XpomaTtorpapuueckue  KOJIOHKH,
TEepMOCTaThl, JeTeKTOopbl. Kiaccudukanus AEeTEKTOPOB M MX BaKHEUIIME XapaKTepUCTUKU
(TMHEHHOCTh, YYBCTBHTEIHHOCTb, OTHOIICHHWE CHUTHAJ/IIYM, TMIpelnen  OOHapyKEHHs).
IIporpamMmupoBaHue TeMIepaTypsbl.

l'a3pl-HOCHTENHM, anCOPOSHTHI ¥  HEMOABWXKHBIE (a3pl, TpeOOBaHUS K  HUM.
MomuduumupoBanue Hocutenell. PeakimonHas ra3osas xpomarorpadus. BeicokosddextuBHas
KanuuisipHas xpomarorpagus. [lpumeps npruMeHeHUs.

KauecTBeHHbIH Taz0-xpomarorpaduueckuil ananus. aeHTudukanys BemecTs Ha OCHOBE
BEJIMYUHBl yaepxuBaHusa. Meron tecrepoB. MHnekcel ynepxkuBanus Kosawa. McTouHumku
MOTPEUIHOCTEN NpHU UX OIpeeeHnH. MeToinka KOIM4eCTBEHHOM ra30Boi XpoMaTorpadum.

Xpomato-Macc-criekTpoMerpusi. O0acTu MpUMEHEHHS.

KuakocrHasi xpomarorpagus

[Ipunuun merona. OnpenenseMble BelecTBa. AHAIUTUYECKUE  XapaKTEPUCTHKU
COBpPEMEHHOM BBICOKO-3(pexTuBHOM Xpomatorpadpuu (BOXKX). Anmaparypa amns KUIKOCTHOM
xpomatorpaduu. XKuakoctHsle xpomarorpadsl (KoIoHOUHBIE, KanuuisipHble). Hacockl. BBozb!
po6. Kononku. Jlerexktops! 1 ux Bo160p. Iloaroroska npoosl.

AcopOuMoHHasA xpomartorpadus.

OcHOBHBI€ TIPE/ICTABICHUS O MEXaHU3Me KHMJIKOCTHOM a/IcOpOIIMOHHOM XpoMaTorpaduu
(OKAX): ponb XUMHUM TOBEPXHOCTH aJcOpOeHTa M MPUPOIBl KUIKOM MOABMKHOU (ha3bl.
Cunukarenb, €ro CTpykKTypa M XUMHS TOBEPXHOCTH. MoIu(HUIMpOBaHHbBIE CHIIMKAresu,
MPUHIUAIIEI X TIOJY4YeHHs W cBoicTBa. Okcun amoMuHus U Apyrue copoeHTtsl B KAX.
TpeboBanust k Hum. IloaBmwxkHas ¢aza (3m0eHT) U TpeOoBaHMS K HeW. DIoupyromas cuia
MOJBWKHOM  (ha3bl, AJIIOOTPOIHBIE pAabl. BnusHHe nNpuUpoasl M cOcTaBa DIIOEHTAa Ha
cesIeKTUBHOCTD pazneneHus B JKAX. M3okparnueckoe U rpaJueHTHOE dII0MpoBaHue. Biusuue
TEMIIEpaTyphl Ha AITIOUPOBAHUE.

Hopmaneho-¢azoBass KAX Ha cunukarene. Mogenu  yaepKUBaHUSL U THUIIBI
B3aMMOJIeHCTBUS copbara ¢ TMoOBepXHOCThIO copOeHTa. Ponb Bonmbl. OOnacTv NpUMEHEHUS
HOpMaJibHO-(a3oBoi JKAX.

O6paxxenHo-(hazoBasixpomarorpagusi Ha MOAU(DU-IIUPOBAHHBIX COpOCHTaX. MexXaHU3MBI
ynepxuBanus. ConbBodoOHas Teopus yaepkuBaHUS. BiusHMe CTpYKTypsl copOaToB Ha
ylIepKUBaHUE (AMIOJBHBIH MOMEHT, MOJSAPU3YEMOCTb, OOBEMBI MOJEKYN, IUIOINAAb
ruipooOHON TOBEPXHOCTH). BiMsHUME COOTHOUICHHS NOJSPHBIX M HEMOJAPHBIX TPYII,




BHYTPUMOJIEKYJISIDHBIX CBSI3€Ml M PacHpeleeHHs] 3JIEKTPOHHOM IJIOTHOCTH B MOJIEKYJax
copbata Ha ux yaepkuBanue. [Ipumenenue oopamenno-dazoroit BOXX.

HNonoodomennasi xpomarorpadusi. CymHocts Merona. OCHOBHbIE NPEICTABICHUS O
MeXaHu3Me HOHHOro oOmeHa. HMoHooOMeHHoe paBHOBecue. KoHcTaHTa paBHOBecHs,
CEeNEKTUBHOCTh, (akTOp pasneneHus. Psupl cenekTuBHOCTH. KHHETHKa HOHHOTO OOMeEHa.
HoHHbIi 00MEH B HEBOJIHBIX U CMELIAHHbIX Cpeax.

Heopranmueckne ¥  OpraHM4yeckMe  HOHOOOMEHHUKH, HMX  KJIACCHU(HUKAIIHSL.
Kommiekcoobpazyromme copOeHTbl. DU3MKO- XHMHYECKHE CBOMCTBA HOHOOOMEHHUKOB
(oOMeHHast eMKOCTh, HaOyxaHHMe, TepMHUYECKass W pPEaKIHMOHHAs yCcTOHumBOCTH). CHHTE3
HMOHOOOMEHHUKOB.

Hounnslii oOMeH B kojoHKax. [Ipumenenue B ananmse. OmnpeneneHue oOmieil coieBoit
KOHIIEHTPALlMM, KOHIIEHTPUPOBAHUE MUKpOIpUMece u3  pa30aBiIEHHBIX  PacTBOpPOB.
Paznenenue 31eMeHTOB ¢ OIM3KUMH XUMUYECKHUMU CBOWCTBAMH U @MHUHOKHCIIOT.

HNonnas xpomarorpadusi. OcHoBbl HOHHOH Xpomarorpaduu (UX). CopOeHTsl,
TpeboBanuss k HuM. CuHTe3 copOeHTOB. BBIOOp COpPOCHTOB, pa3Mep YaCTHIl, MaTpHIIa,
(GyHKLIMOHATBHBIE TpyNnbl. Bpems ynepkuBaHHs HOHA, €ro CBsA3b C KO3(P(UIHEHTOM
CENIEKTUBHOCTH, OOMEHHOW €MKOCThIO, 00beMOM copOeHTa. DmroeHThl. COCTaB U AIIIOUPYIOIAs
cnocoOHoCTh. BiusHue pH M KOHLIEHTpaluu 3J0€HTa Ha yJepKUBaHHE MOHOB. AmmnapaTypa
it WX, crnocoObl JeTeKTUpoBaHUsA. JIBYXKOJIOHOYHAas ¥ OJHOKOJIOHOYHAS HOHHAS
xpomarorpadus. YcioBus ONpeeseHUs] aHMOHOB U KaTHOHOB. [Ipumeps! npumenenus X B
aHaJIM3€e cMecell HEOPraHMYECKUX U OPraHMYECKUX AaHHOHOB U KATHOHOB.

Hon-napuas xpomarorpapus. CymHocts MeToga. HopmanbHo-¢azoBast 1 oOpaiieHHo-
¢dasoBast wmoH-mapHas xpomarorpadus. IIpuMeHeHme B aHanM3e OpPraHUYECKHX |
HEOPraHUYECKUX COCIVHEHUN.

JKCKII0O3MOHHAsE xpoMmaTorpagmus., CymuocTsh Merona. OcoOEHHOCTH MeXaHu3Ma
yaepKuBaHUs MoJieKys1. OGIacTH MpUMEHEHHS.

JInrannodmennas xpomarorpagus. CyuHocts Metoa. CopOeHThI U MOABMXKHBIE (a3bl
JUIS pa3fielIeHNs] aMUHOB U @MUHOKHCIIOT.

Kuakocrb-xuakocTHasi (pacnpenejaurejbHasi) xpomarorpagusa. OCHOBBI MeTOAA.
Koadduuuent pacnpenenenus, pakropsl, BAUSIONIME HA €ro BeanuuHy. Hocurenu, moJBuxHbIe
¢a3bl, TpeboBanust Kk HUM. llogBuxHble (as3bl. [IpoTuBoTOouHast xpomartorpadus. Ilpumeps
IIPUMEHEHHS.

TonkocioliHass u OymMaxHas xpomartorpadus.TeopeTnueckue OCHOBbI METOJI0B. BennunHa
Kr, ee cBa3p ¢ ko3dduuumentom pacnpeneneHus. MeToabl OnpefeneHuss TOH BETUYHHBI.
@dakTopel Ha Hee Bhustomme. bymara s Xpomarorpaduu, TMOMJIOXKKH, COPOEHTHI IS
ToHKocnoiHOi xpomartorpagpuu (TCX). PactBopurenn ans OyMakHOM M TOHKOCIOWHON
xpomarorpadumu.

TexHuKa Mony4eHus XpoMaTorpaMM: BOCXOJsIIasi, HUCXOAsA1Ias, OJHOMEpHasl, IByMEpHas
U KpyroBas. Diektpodoperndeckas OymaxkHas xpomartorpadus. MeTonbl KadeCTBEHHOTO U
KOJINYeCTBEHHOT0 aHanu3a. Beicokoaddexrunas TCX. O6nacTu npuMeHEHHUs.
Caepxkputuueckasi duronanasa xpomarorpapus CymHocts MeToga. CBepXKpUTHUYECKHE
(rou b, OCHOBHBIE UX CBOMCTBA (MJIOTHOCTH, BSI3KOCTb, KO3(duuument quddysun). Kononkwu,
obnactu npumeHeHus. CpaBHeHue Meto10B BOXKX, razoBoil u cBepxkputuueckoil GironaHon
xpomarorpaduu.

6. ObPASOBATEJIBHBIE TEXHOJIOI'MH

[Ipy wm3ydeHuMM TEOPETUUYECKOrO0 Kypca Ha JEKIMIX IPEeNyCMATPUBAETCS 3aJ0KECHHE
MaTepHaia B BUJe rnpe3eHTauuu. OTAeabHbIe JEKIUH U3IaraloTcs 1o npooieMHON TEXHOJIOTHH.

Ha nexnusax MCmosb3yroTcs B Ka4eCcTBE JEMOHCTPAlMOHHOro marepuana Ilepuogndeckas
cucrema snemenToB JI. M. MenzeneeBa u psia Jpyrux CpaBOYHBIX TaOMIHII.



Hexotopeie  pa3zenbl  TEOPETHYECKOTO  Kypca  M3Y4arOTCs C  HCIOJIb30BAHHEM
orepekarolleld CaMOCTOATEIbHOM pabOThl: MarMCTPAHThl MOJIYYaOT 3aJaHKs HAa 03HAKOMJICHHE
C HOBBIM MaTE€pHAJIOM JI0 €r0 U3JIOKEHUS Ha JICKIUSX.

Jns OGomee OCHOBATENIbHOM OLEHKH YCBOSEMOCTH TEOPETHYECKOro Marepuana
MarucTpaHTaMm IMpEeAJIaraloTcsl TECThl, a TaKKe TPaJULIHUOHHbIE THUCbMEHHBIE M YCTHbBIC
KOHTPOJIbHbIE MEPONPUATHUS (KOJIJIOKBUYMBI, KOHTPOJIbHBIE Pa0OTHI).

7. HEPEYEHb YHEBHO-METOJAUYECKOI'O OBECHHEYEHMSA 1T
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIIUXCA 11O JTUCUIIIJIMHE

7.1. IlepeyeHb-y4eOHO-METOAMYECKOI0 OOecredyeHUus JJIsi CAMOCTOSITebHO PadoThI

00yYaKOIIHUXCS 10 TUCIHIIINHE:

1. OcHoBBI aHanuTHYecKOM xumuu. B 2-x xH. /TTox pen. }O.A. 3omoToBa. M.: Beicml. mik.,
2005.

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

3. OcHoBBI aHanuTHYeCKOW XuUMHHU. [IpakTHdeckoe pyKoBOACTBO. YueOHOe mocolue aist
BY30B. Ilon pen. 10.A. 30J10TOBA. M.: Bricm. IIIK., 2001. 463 C.

4 IlpakTukym 1o (pU3HKO-XUMUUecKuM Metonam ananusa./Ilox pen. Ilerpyxuna O.M. M.:
Xumus,1989

5.®u3uko-xuMHuYecKrue MeTo sl aHamza. / [Tox pen. AneckoBckoro A.W., JI.: Xumus, 1988

JIGKIIMOHHBIC 3aHATHUS IIpOBOAATCA 1 pasa HCACIIO B 00beMe 2 YacoB U 2 4acoB
J'Ia60paTOpHLIX 3aHSITUH BO 2-M CCMECTPE. Ilocne oxoHYaHMA HU3YUCHUA KaXXJO0H TEMBI

MarvuCTpaHThbI MIPOXOJAAT TCCTUPOBAHUC, CO6CCCJIOBaHI/Ie, BBIITOJIHAKOT KOHTPOJBbHBIC pa6OTBI.

7.2. Yka3aHus 1Jis1 00y4aromuXxcs M0 OCBOCHUIO M CUMILTHHBI

Ta6auna 7.1.
Coaep:xaHue caMOCTOSATENbHONH PadoThHI 00yUYaIOIIUXCS
NoNe Temvi/60npocul, bIHOCUMbLE HA CAMOCNOSMENbHOE [Kon-60 ?OPMbl
n/n usyuenue wacos paoombl
1. Meronst pasnenenus u koHnenTpupoBaHus 14 cobeceoBaHue
DKCTPAKIIMOHHBIE METOIbI 16 cobeceoBaHue
2.
CopOLMOHHBIE METOIEI KOHIIETPHPOBAHMS 16 cobeceoBanme
4. |®norarms 14 cobeceioBaHue
5 X poMaTorpapuueckuii MeTo/1 aHaIu3a 16 cobecenoBanne




8. OHEHOYHBIE CPEJACTBA UISI TEKYHIEI'O KOHTPOJISA
YCIIEBAEMOCTH U ITPOMEKXYTOYHOU ATTECTAIIU

Ipumepnoie 3a0anus KOHMPOLHOU Padomul

BAPUAHT 1
Bomnpocsbi:

1. Omnpenenutre MNOHATUSA: «AHAIUTUYECKAs XUMUSA», <«XMUMHUECKUH aHAIU3», «METOJ]
aHaJIN3a», «METOAMKA aHAJIN3a», «KaUeCTBEHHBIN aHAIN3», «KOJUYECTBEHHbIN aHAIN3Y.

2. Krnaccupunupyiite HOrpEHIHOCTH XHUMHYECKOTO aHajlk3a B 3aBHCHUMOCTH OT CIloco0a
BBIUMCIICHUS U OT IPUYMH UX BbI3bIBAIOLIMX.

3. JaiiTe ompenereHHe CIEAYIOIINX CHOCOOOB BBIPAKEHUS KOHLEHTPAIIMH PACTBOPOB:
MOJISIpHAsl KOHLIEHTPALMs; MaccoBasi, 00beMHasi U MOJIbHAsSI JIOJIH.

4. 3anummre GOPMYIIBI I BEIYMCICHUS BOJIOPOIHOTO U THAPOKCHIBHOTO TIOKa3zarenel. Kak
U3MEHSIOTCSl MX BEJIWYMHBI B BOJHBIX PAcTBOpPax KHUCIOT M ocHoBaHuil. [IpuBenute
(bopMyITy, OTpaKaOIIyI0 B3aMMOCBSI3b TIOKA3aTeNeH.

5. [IlpuBenurte ormnpeneneHue TUTPUMETPUUECKOro aHaiuza. Kakoil mporecc Ha3blBaeTcs
tuTpoBanueM. Knaccuuuupyiite MeTo1bl THTPUMETPUUECKOTO aHAIN3a B 3aBUCUMOCTH OT
BUJIA XUMUYECKHX PEaKLUil, IPOTEKAIOIIKX B IIPOL[ECCEe TUTPOBAHUS.

6. IlpuBeaurte mpuMepsl MEPHOM MmoCybl. J{JIs KakuX Iesieil OHa MpeIHa3HaueHa.

7. llepedncnure OCHOBHBIE CTaIMU IPABUMETPUUYECKOIO aHAIM3A.
3agauu:

8. Okpyraute pe3ynpTaT U3MepeHus ontudeckoil miotHoctu 0,345846, ecnu MOrpenIHOCTh
M3MEPEHHS Ha JJaHHOM y4dacTke 1kaisl coctapisger 0,005 enunun? Kakas u3 ocTaBieHHBIX
1udp sABISETCS HEOCTOBEPHON WIIM TaKOBas B 3aIIMCH Pe3ysbTaTa He IPUBOIUTCS?

9. TIlpoBenuTe pacyeT U MPaBUIBHO OKPYIIUTE PE3YIbTAT:

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

10. Kakas W3 TmpUBENEHHBIX peakuuil sBisercs mporonuTnyeckod n mouemy CH3COOH +
NH;OH <=> CH3COONH, + H,0 umu AgNO3 + NaCl <=> AgCl + NaNOs. Vkaxure st
BBIOpDAHHOW pEaKIMM COIPSKEHHbIE KHCIOTHO-OCHOBHBIE Mapbl. 3alUIIUTE ypaBHEHUE
KOHCTaHTBI PABHOBECHS.

11. Kakwue u3 nmpuBEACHHBIX CMECEH MPOSIBISIOT KUCIOTHO-OCHOBHOE Oy(epHoe neicTBue:

a) yKCyCHasl KMCJIOTa-aleTaT HaTpus;
0) XJIOPOBOIOPOIHAS KUCIIOTA — HATPHUS THAPOOKHUCH;
B) pacTBOp aMMHaKa - XJIOpHJl aMMOHHS;
I') CepHas KUCI0Ta-Cylb(aT aMMOHHSL.
12. B 150,0 mn pactBopa coaepxkutcs 15,0 r xmopupma Hatpusi. Paccumraiite TUTp
pacTBopa.
13. Paccuwuraiite pH 0,100 M pacTBOpa ruJpOOKHUCH KaJIH.

BAPUAHT 2

1. Omnpenenurte NOHATHA: «AHAIATHYECKAs XUMHSA», «XUMUYECKHW aHAIN3», «METOJ
aHaJIN3a», «METOJIMKA aHAIN3a», «KaueCTBEHHBIN aHAIN3», «KOJINYECTBEHHBIN aHAIIN3).

2. Knaccuduuupyiite morpenrHocTd XMMHUYECKOr0 aHalu3a B 3aBHUCHMOCTH OT crocoba
BBIUMCJICHUS U OT NIPUYMH UX BBI3BIBAOILIUX.

3. JlaiiTe ompeneneHue CIEAYIOUMX CHOCOOOB BBIPAXKEHUS KOHIIEHTPAIMH PacTBOPOB:
MOJISIpHAsi KOHLIEHTPALHsl; MacCoBasi, 00beMHast U MOJIbHAsI JTOJIH.

4. 3anumute (HOpPMYINBI JUIsl BBIYUCICHUS BOAOPOJHOTO M THAPOKCUIIBHOIO MOKa3aTelneH.
Kak M3MEHSI0TCS MX BEJIWYMHBI B BOJHBIX pAacTBOpax KHUCIOT W ocHoBaHuil. IlpuBenure
(bopMyIy, OTpaKaroly0 B3aUMOCBS3b IIOKa3aTeNeH.

4. IlpuBenute omnpenencHUe TUTPUMETPUUECKOro aHanu3a. Kakoil mpolecc Ha3blBaeTCs



tuTpoBanueM. Knaccuduuupyiite MeTonbl TUTPUMETPHUECKOTO aHajlN3a B 3aBUCUMOCTH OT
BUJIa XUMUYECKUX PEaKIUil, MPOTEKAIOIIHUX B MPOIIECCE TUTPOBAHUSI.

5. IlpuBenure npuMepsl MEpHOM nocyAbl. JUId KakuX LEJIel OHA NIpeaHa3HaYeHa.

6. [IpuBeauTe onpeaeneHre rpaBUMETpUUEcKOro ananusa. Ilepeurciure OCHOBHBIE CTaAUH
IrPaBUMETPUYECKOIO aHAIN3A.

7. 3anummTe MaTeMaTHYeCKHE BBIpaXKEHUs 3aKoHOB byrapa-JlamGepra-bepa w
aJIMTUBHOCTH ONTHYECKUX IUIOTHOCTEH. B Kaknx MeTonax aHaun3a MPUMEHSIFOTCS 3TU 3aKOHBI.

8. IlpuBenuTe mpuMepbl AEKTPOXUMUYECKIX METOIOB aHATN3A.

3agaun:

9. OkpyriuTe pe3yabTar u3MepeHus ontudeckoi miotHoctu 0,345846, ecnu MOrpenItHoCcTh
M3MEpPEHMs Ha JaHHOM yyacTke mikanbl coctaBisier 0,005 emunun? Kakas U3 OCTaBICHHBIX
nuGp sBIIsSIeTCA HEAOCTOBEPHOM MM TaKOBasi B 3alMCH pe3yJibTaTa He MPUBOAUTCA?

10. IlpoBeaure pacueT v NPaBUIbHO OKPYTJIIUTE PE3YJIbTAT:

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

11. Kakas u3 npuBeneHHBIX peakuuil sBisieTcs nporonutuaeckoi u mouemy CH3COOH +
NH;OH <=> CH3COONH, + H,O umun AgNO3 + NaCl <=> AgCl + NaNO;. Ykaxute mis
BbIOpAaHHOW PEaKIMU CONPSIKEHHbIE KHUCIOTHO-OCHOBHBIE Maphl. 3alMIIUTE YpaBHEHUE
KOHCTaHThl PABHOBECHSI.

12. Kakwue u3 mpuBeICHHBIX CMeCei MPOSBISIOT KHCIOTHO-OCHOBHOE Oy(hepHOe AeiCTBHE:
a) YKCyCHasl KUCIIOTa-aleTaT HaTpus;
0) XJI0OPOBOIOPOIHAS KUCIIOTA — HATPUS TUAPOOKHUCH;
B) pacTBOp aMMHAaKa - XJIOPUJ aMMOHHUS;
I') CepHas KUCI0Ta-CyJb(paT aMMOHHUSL.

13. B 150,0 mn pactBopa coaepxutcsa 15,0 r xmopuaa Hatpus. Paccuurtaiite TUTp
pacTBopa.

14. CkonpKko rpaMMOB pacTBOpeHHOro BemecTsa coaepxkurca B 1,00 n 0,100 M pactBopa
BaCl,.

15. Onpenenute (GakTOp PKBUBATIEHTHOCTH M BBIUYMCINUTE MOJISPHYIO MacCy SKBHBAJICHTa
¢dbochopHO KUCIIOTHI U IEpMaHTaHaTa KaJlus:

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

16. PaccuuTaiite pH 0,100 M pacTBOpa ruI[poOKUCH KaJus.

17. Onpenenute, B IpSMOM WJIM B 0OOpaTHOM HarpaBlieHMH OyAeT NMpoTeKaTh XUMUYecKas
peakims Fe®* + 21" <=> Fe?* + I,. (Eo (Fe*'/Fe®" ) =+ 0,771 B, E° (I,/2I') = +0,535 B).

18. BoluuciauTe pacTBOPUMOCTD XJiopuza cepedpa B Boje mpu 25 °C. TIP(AgCl) = 1.78-10
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Bonpocwt k 3auemy
O01mme BONPOCHI AaHAJIMTHYECKOI XUMMHU

1. [Ipenmer, 3a1auu M PYHKIMK aHATUTUYECKON XUMUU.

2. Ponp ¥ 3amaud aHATUTHYECKOW XHMHUHU B CHUCTEME HKOJOTMUYECKOW Oe30MacHOCTH,
OXpaHbl TPy/ia U MPU pa3pelIeHNH Ype3BbIUaiHBIX CUTYaIUH.

3. IlonsiTe METO/1a M METOAMKY aHanu3a. MeToabl aHATUTUYECKON XUMUH.

4. XumMmudecknit aHann3. MeToIpl XUMHYECKOTO aHaJIN3a.

5. Buapl XMMUYECKOI0 aHAJIN3a: KAYECTBEHHBIN U KOJIMYECTBEHHBIN aHAIN3.

6. AHATUTUYECKHI CUTHAJL.

7. Pe3ynbrar aHanusa.

8. IlorpemHocTy xumMuueckoro ananusza. Knaccugukanus norpemHocTeil B 3aBUCUMOCTH
0T crioco0a UX BBIYUCIICHUS U OT IPUYUH UX BBI3BIBAIOIIUX.

9.0011ee mpeICcTaBICHNE O CTATUCTUYECKONW 00pabOTKe Pe3ysIbTaTOB aHan3a U ()OPMBI €ro
IIPEICTaBICHMUS.



10. IlpaBuna OKpyrji€HMsI pe3yJbTaTOB INPOMEKYTOUHBIX BBIYMCIECHUN M  pe3yibTara
aHanu3a. 3Havyallue U He3Hayvalue qugpsbl.
11. [IpaBuna OKpyTieHHs IPH BHIMOJIHEHUH PA3IMYHBIX apU(PMETHUECKUX ACHCTBHUH.

Xumuueckue memoost ananusa

1. IlonaTHe 0 KonMuecTBe BelecTBa. ENMMHULIBI M3MEPEHUs KOJIMYECTBA BEILIECTBA.

2. DkBHUBaJeHT, (PaKTOp SKBUBAJICHTHOCTH, MOJISIpHAs Macca OSKBHBAJCHTA. 3aKOH
SKBUBAJICHTOB.

3. O0mee noHsATHE O pacTBOpax. PacTBOpuTENh U PACTBOPEHHOE BEIIIECTBO.

4. CriocoObl BeIpaKe€HUS KOHIEHTPALUU PaCTBOPOB.

6. Ilonsatue o kucnorax U ocHoBaHusX. [IporosmTuyeckas Teopus KUCIOT U OCHOBAHHM
(Treopust bpencrena-Jloypn).

7. Cuna Kuciot u ocHoBaHu. KOHCTaHTBI [uCCOIMAIIMU KUCIOT U OCHOBAHUH.

8. BomopoaHblii u rugpokcuiibHbld noka3arenu. Pacuer pH u pOH BonHbIX pacTBOpoB
CUJIBHBIX U CJIa0BIX KUCIIOT U OCHOBAHUH.

9. KucnotHo-ocHoBHBIE OydepHble pacTBOPHI: COCTaB, MEXaHH3M JCHCTBHS, MPUMEPHI.
Pacuer pH Oydepubix pactBopoB. bydeprnas emMKkocTs.

10. KucnoTtHo-ocHOBHOE (NPOTONMTHUYECKOE) TUTpoBaHue. llpuMeHeHue 3akoHa
HKBUBAJICHTOB B THTPUMETPUUECKOM aHAJIHU3E.

11. CrangapTHbIE pacTBOPBHI.

12. KuClI0THO-OCHOBHBIE HHAMKATOPHI: TPUMEPHI HHIUKATOPOB; BEIOOP MHIUKATOPOB.

13. KommuekcHble coenuHeHus. KpuTepuum OTHeceHUs COEIMHEHMH K  Kiaccy
KOMIUIEKCHBIX. [IprMepbl KOMIIJIEKCHBIX COSTUHEHUH.

14. XenatHble KOMIUIEKCHBIE COETMHEHUSI.

15. [Ipumepsl IpUMEHEHUSI KOMIUIEKCHBIX COSAMHEHUN B aHATUTHYECKON XUMUH.

16. Kommekcomerpuueckoe TutpoBanue. Kommiekconomerpusi.

17. Haubounee pacnpocTpaHeHHbIE KOMIUIEKCOHBI. TprioH b.

18. NHauKaTophl B KOMIUIEKCOMETPUUECKOM TUTPOBAHUU.

19. OKHCIUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIIMU: OINpPEACIICHUE, TPUMEPHI OKUCITUTENCH,
BOCCTAHOBUTEJEH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

20. [IpuMeHeHne OKUCIUTETFHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN B aHATUTHYECKON XUMUH.

21.  OKHCIUTENbHO-BOCCTAHOBUTENHLHOE  THUTPOBAHHME:  METOABI,  KIacCH(HUKaIus,
WHIUKATOPBHI.

22. IlepMaHTaHATOMETPUS U OUXPOMATOMETPHSI.

23. ManopactBopuMbie coequHenus. loHHas u MOJIEKyJsipHasi paCTBOPUMOCTH BEIIIECTB.

24. [IlpousBeneHue pacTBOPUMOCTH. MareMarnyeckass CBSI3b PACTBOPUMOCTH U
MIPOU3BENICHUS PACTBOPHUMOCTH.

25. IlpumeHeHue MaJOpaCTBOPUMBIX COEIMHEHUM B aHAJTUTHYECKOM XUMUU I
0OHapy>KEHHS U OTIPEICIICHHS BEIICCTB.

26. I'paBUMETpUYECKHI aHaAIM3: ONPEAEICHUE METOAa, METOAbl TPABUMETPUUECKOTO
aHajan3a, IpUMeEphl MPUMEHEHHUS, TOCTOMHCTBA W HEJIOCTATKH.

27. Obmas cxeMa mpoBeCHUS TPABUMETPUUIECKOTO OMPEICTICHHUSI METOIOM OCaXICHUS.

28. ®opma ocaxxkneHus. I'paBumerpudeckas popma. ['paBumerpuueckuii paxrop.

29. Paznuuus rpu paboTe ¢ KPUCTATHISCKUMHU B aMOP(HBIMU OCaKaMHU.

30. TexHuUKa NPOBEAECHUS TPABUMETPUUYECKOTO OINPEIEICHUSI METOJOM OCaXKICHHUS:
pacTBOpEHHE, OCaXACHHE, TPOMBIBAHHE OCAaKOB, (HUIBTPOBAHUE, BBICYIIMBAHUE W
MIPOKaTMBaHUE.

31. Becsl. B3BemmBanue. [IpaBuna paboThl Ha TEXHOXMMHYECKUX U aHATUTHYECKUX Becax.

32. PacyeTsl B rpaBUMETPUYECKOM aHAIM3E.



anmpymenmaﬂbuble MeMmoOobl XUMUUECKO20 AHATU3A

1. Xumudeckue, (HU3NKO-XUMUYECKHE U (U3MYECKHUE METOAbl aHAM3a: OMpeIeliCHUs,
OCHOBHBIE MMOHATHS, KJIacCU(UKAIIHSL.

2. DnekTpoMarHutHOe wu3nydeHHe. OCHOBHBIE XapaKTEPUCTHKH DJICKTPOMATHUTHOTO
u3nydenus. Cnektpsl BemiectB. Kitaccupukauust crnektpoB. CroekTpajibHas — JIMHHUSA.
XapakTepUCTUKH CHEKTPAILHON JTUHHUH: IMOJIOKCHHE MaKCUMyMa, TMHKOBAs M WHTETPAIbHAS
WHTEHCUBHOCTH, MOJTYIIMPHUHA, KOHTYP.

3. Ontudeckue (CHeKTpalbHbIE) METO/Ibl aHajKM3a: Kiaccudukanus, 00JacTu MPUMEHEHHS,
JIOCTOMHCTBA U HEJOCTaTKH.

4. 3axonsl byrepa-Jlambepra-bepa 1 aqTUTUBHOCTH ONTUYECKUX IUIOTHOCTEH. MOJSpHBIiA
KO3(PUITMEHT CBETOTOTIIONMIECHHUS.

5. Cnioco0sl orpeiesieHrs KOHIICHTPAIllMK BEIIECTB B pacTBOpax.

5. CnektpodoromeTpsl U hoToKoTOpUMETPHl. HasHaueHne 0OCHOBHBIX 0J0KOB MPHOOPOB.

6. DeKkTpoxMMHUYECKHMEe MeToAbl aHanm3a. Kiaccudukanms MeromoB, obimactu
MPUMEHEHHUS, JOCTOMHCTBA U HEIOCTATKH.

7. Obuiee npencTaBieHNe O TOTEHIIMOMETPHYECKOM METO]] aHaJIi3a: ONpeaesieHIe, psiMast
MOTEHLIMOMETPUS U OTEHIIMOMETPHUUECKOE TUTPOBAHHUE.

8. OO6muiee npeacTaBieHUe 00 aMIIEPOMETPUUECKOM METOJE aHAlIU3a: OCHOBHBIC TTOHSTHS,
KJlaccuguKanus, o0IacTu NIPUMEHEHHs, JOCTOUHCTBA U HETOCTATKH.

9. O0miee mpecTaBIeHNE O KOHAYKTOMETPUYECKOM METOJIE aHAIM3a: OCHOBHBIC TTOHSTHS,
KJlaccuguKanus, o01acTu IPUMEHEHHs, JOCTOUHCTBA U HETOCTATKH.

Kpumepuu OUEHKU omeema Ha 3aueme

Ouenka Kputepuu orBeta

3auTeHo ['mybokoe u xopoiiiee 3HaHWE W MMOHMMAHHUE MPEIMETa, B TOM YHUCIE
TEPMHUHOJIOTUI u OCHOBHBIX TIOHSTHIA; TEOPETUIECKHIX
3aKOHOMEPHOCTE; (hakTHYECKUX JTaHHBIX 00CTOSATENBHBIN,

JIOTMYECKUI ¥ TPaMOTHBIN OTBET BO BpeMs CAAYM 3aueTa; y/AeIbHbII Bec
OIIMOOK MpU KOHTPOJILHOM T€CTUPOBaHUU — He Oosee 50%.

He3aurteno Cnaboe  3HaHME€  OCHOBHOM  TEpPMHUHOJIOTHH,  TEOPETHYECKHUX
3aKOHOMEpHOCTeH, (PaKTUUECKUX JaHHBIX, OIMIMOOYHBIH OTBET Ha

3ayeTe; yAeNbHbIN Bec OMHUOOK MpU KOHTPOJIBHOM TECTUPOBAHUU —
oomnee 50%.

9. YYEBHO-METOJANYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHHUE
JAUCHOUIIJINHbI
9.1.YueOHnas JuTepatypa
a) OCHOBHasI

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




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

3. OcHOBBI aHaNMUTHYECKOW XuUMUH. [IpakTHUeckoe pyKOBOJCTBO. Y4eOHOE mocodue s
By30B. Ilom pen. IO.A. 3omoroBa. M. Beicm. k., 2001. 463 c.

4.IlpakTukyMm o pu3uKo-xuMudeckuM Meroaam ananusa./Ilox pen. Ilerpyxuna O.M. M.:
Xumus, 1989

5.®usuko-xuMu4eckue Meto bl aHanm3a. / [lox pea. AneckoBckoro A.U., JI.: Xumus, 1988

6.YapeikoB A.K. Matemarnueckass oOpaboTka pe3yiabTaTOB XUMHUYECKOro aHaimsa, JI.:
Xumus,1984

7.Amenmun  B.I'. Xumudeckue MeTonbl HWACHTU(PHUKAIMA ¢  HOJYKOJINYECTBEHHOTO
sKcrpecc-onpeaeneHus seniects. Bnagumup. M3a-so Bal'y. 2001.

8.Amenun B.I'. Ananutuueckass xumus. MeToauueckue ykazaHHs K J1a00opaTOpHBIM

paboram. Bagumup. U3n-so Bal'y. 1998.

0) JomoJIHUTE/IbHAs

1.KpemikoB A.Il. OCHOBBI aHATUTUYECKOW XUMUH, B 2-X ToMax, M.: Xumus, 1972

2.1lIBapuenbax I',®namka I'., Komruiekconomerpudeckoe TuTpoBanue, M.: Xumus, 1984

3.bok P. MeToapbl pa3iiokeHus B aHATUTHYECKOM XuMuu, M.: Xumus, 1984

4.Jlypee F0.1O. Ananutuueckas XMMHsI IPOMBIIIEHHBIX CTOYHBIX BOJ. M.:Xumus, 1984

5.bynaroB M.U., Kanuukun W.II. IIpakTHueckoe pyKOBOACTBO MO (HPOTOMETPHUUECKUM
MmeronaM a"anusa. JI.: Xumus, 1986.

9.2. NHuTepHeT-pecypcesbl:

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 HayuHnas snekrponHas Oubaunoreka

http://elibrary.ru/default.asp Poccuiickast HarimonansHas Oubiarorexa

http://primo.nlr.ru  http://nbmgu.ru  DnekTponnas Oubaroreka Poccuiickoit
rocyJIapCTBEHHOM OMOINOTEKH

9.3. IIporpamMmmHoOe oGecnieyeHue

YuuBepcuter obecredeH HEOOXOIUMBIM KOMIUIEKTOM JIMIICH3MOHHOTO M CBOOOJHO
pacrpocTpaHsIeMoro MPOrpaMMHOTO 0OECTICYSHHSI, B TOM YHCJIE OT€YECTBEHHOTO MPOU3BO/ICTBA.

Kaxxapiii oOy4aronuiicss B TeueHUE BCEro mepruoia o0yueHus: ooecrneueH WHANBUTyaTbHbIM
HEOTPAHWYEHHBIM JOCTYIIOM K DJJEKTPOHHOM WH(GOPMAIMOHHO-00pa30BaTEIbHOM — Cpelie
VHHBEpCUTETAa W3 JIO00H TOYKHM, B KOTOPOW UMeEEeTCsS JOCTYyln K HH(OpMAIMOHHO-
TEeJICKOMMYHUKAIIMOHHON ceTh «HTepHeT» Kak Ha TepPUTOPUM YHUBEPCUTETA, TAaK U BHE €e.

YHuBepcuter o0ecrneyeH CIeAyIOMUM KOMIIJIEKTOM JIMLEH3MOHHOTO IMPOTrpaMMHOIO

o0ecreyeHusl.
1. JluneHsumoHHOE MporpaMMHoOe o0ecreueHue, ucnonbzyemoe B MHrl'Y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.Ilporpammusriii kommiekc MMUC “Buzyansnast Ctynus TectupoBanus’”

1.4. ArtuBupycuoe [10 Eset Nod32

1.5.CnpaBouno-tipaBoBasi cucrema “I"apant”

Hap;my C TpaAUOMWMOHHBIMH HU3JAaHHUAMHU CTYACHTBI WU COTPYAHHKH HMCEIOT BO3MOXKHOCTH


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

MOJIb30BATHCS 3JICKTPOHHBIMU MMOJIHOTCKCTOBBIMHA 6azaMu JaHHBIX:

Taoauna 9.1.

Ha3Banmue pecypca

CcpLika/noctyn

OnekTpoHHas OuONMoTeKka OHJalH «EJMHOEe OKHO K
00pazoBaTesbHBIM pecypcam»

http://window.edu.ru

«O06pazoBarenbHbIN pecypc Poccumy

http://school-collection.edu.ru

denepanbHbIii 00pa30BaTENbHBINA MOPTAT: YUPEKACHUS,
nporpammsl, cranaaptsl, BY3s1, Tectol EI'D, A

http://www.edu.ru —

denepanbHbI LIEHTD MH(POPMAIMOHHO-
obpasoBarenbHbIX pecypcoB (DIIMOP)

http://fcior.edu.ru -

OBC "KOHCVYIJIbTAHT CTYAEHTA". DnexTpoHHas
OnOIMOTEKa TEXHUYECKOTO By3a

http://polpred.com/news

U3znarensctBo  «JlaHby. DIEKTPOHHO-OMOIMOTEUHAS http://www.studentlibrary.ru -
cucTeMa

Pycckast BupTyanbHast OnOanoTeKa http://rvb.ru —

WznatenbctBo  «Jlauby. DJIEKTPOHHO-OMOIMOTEUHAS http://e.lanbook.com -
cucTeMa

ExenenenbHuk Hayku u oOpaszoBanus lOra Poccum
«AxageMus»

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

Hayunas anekrponnas 6ubimoreka «e-Libraryy

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

DnexTpoHHO-0nbnmoreyHas cucrema [PRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIPABOYHAsI CUCTEMA JIOKYMEHTOB B cdepe
oOpa3zoBanus «MHbopMuo»

http://www.informio.ru

WNupopmannonHo-npasosas cucrema «I"apanT»

CereBast Bepcus, IOCTYIIHA CO
BCEX KOMIIBIOTEPOB B
KopriopatuBHO#l cetn Uarl'yY

OneKTpoHHO0-01OMMoTeyHast cucrema «HOpaiT»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJINHBI

[lepeueHr HEOOXOJUMBIX TEXHUYECKHX CPEACTB OOYUYEHHMsI, UCIOJIb3YyEMBbIX B y4e€OHOM

nmponuecce st OCBOCHU A JUCHUTIIINHBL ((COBpeMeHHBIC METOAbI XUMHUYCCKOI'O aHaJIn3an:

1. Bechbl aHAIMTHYECKHUE, TEXHUYECKHUE.

2. Cnextpoporomerp CD-46.

3. ®otokonopumerpsl KOK-2, KOK-2MII.
4. Nonomepst 130, DxcniepT, AKBUIIOH.

5. AtoMHO-abcopOImoHHbBIN criekTpoMeTp «KBanT Z-OTA» ¢ mporpaMMHBIM o0ecriedeHueM

¥ HaOOpOM JIaMII.
6. TazoBeii xpomarorpad «Kpucramm» ¢
AIIEKTPOHHOMY 3aXBaTy M KalWIISIPHBIMU KOJIOHKaMH.
7. ObopynoBaHue Jisl TOHKOCJIONHON XpomaTorpaduu.
8. UK-cnexTpomerp.

ACTCKTOpaMH 110

TCIJIOMMPOBOJHOCTH,

9. MepHast mocyna, CTyIKH JJisi MPOOOIOATOTOBKM M3 araTa W SIIIMBI, YalllK{, TUTJIA U3

IJIATUHBI, KBApLa, CTEKJIOYIJIEPOIA.

10.Lentpudyra.
11. KomnpioTepHOE ¥ MYyJTbTHMEIUIMHOE 0O00PYIOBAHHE.



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/

12. Buneo- n aynnoBU3yalIlbHBIC CPEICTBA OOYUCHHS | JIp.

11. METOAUYECKHUE YKA3AHUA JJISA OB YYAIOIIUXCA
1O OCBOEHMIO JUCHUITJIMHBI

Teopernyeckuii MaTepuan AUCHHUIUIMHBI «COBPEMEHHBIC METOJBI XMMHUUYECKOTO aHAIIM3a»
U3y4aeTcsi B TEUCHUE 3-TO CEeMeCTpa B COOTBETCTBHH C Y4eOHBIM IutaHoM. CaMocTosTenbHas
BHEAyJAUTOpHas pPabdoTa MarucTpoB  O0EcCIe4YeHa HIICKTPOHHBIMU Y4eOHO-METOANYCCKUMH
pecypcamu (cuctema Moodle), BO3MOXKHOCTBIO OOIIEHHS MarkucTpaHta ¢ MpernojaBaTeieM
HIOCPEICTBOM JJIEKTPOHHOM MOYTHI, I0CTYHOM B Internet.

OCHOBY TEOPETHUYECKOM MOATrOTOBKM IO AMCUUIUIMHE COCTaBISIOT JIEKIMH, KOTOpbIE
NPEICTABISIIOTCS CHCTEMAaTHYeCKH B COYETAHHMM C CEMHUHApCKUMH M JIAOOPaTOPHBIMHU
3aHATUAMHU. OCHOBHBIE YYEHUS U BIIAJICHUs OTPadaThIBAIOTCA M 3aKPEIUISIOTCS Ha CEeMUHAPCKUX
U JIa0OpaTOpHBIX 3aHATUAX. AYIUTOpPHbIE 3aHATHUA (JIEKLIMHU, CEMHMHaphl M JabOpaTopHbIE
3aHATUS]) OOBEIUHEHBl C CaMOCTOATENBHOM BHEAyJUTOPHOH paboTOi MarucTpoB Haj
PEKOMEHAYEMOW JIMTEPATypoil, a Takke 3aJaHUsIMH, KOTOpbI€ BbLAAET IMpENojaBaTesib U IpU
HOJTrOTOBKE K J1a00PaTOPHBIM 3aHATHSIM.

[Ipy u3yyeHUM IUCUMIUIMHBI MAarucTpPaHTaMU MOTYT HCIOJb30BaThCs CIEAYIOLINE
UH(POPMALIMOHHBIE TEXHOJIOTUH U MHHOBAILIMOHHbBIE METO/IbI:

- DJIEKTPOHHBIM BapHaHT y4yeOHO-METOJUYECKOrO0 KOMIUIEKCa (C HCIOJIb30BaHUEM
cucteMbl Moodle);

- pecypchl MIEKTPOHHON OMOJIMOTEYHOM CUCTEMBI;
- pecypcsl MHTEpHET;
- MyJIbTUMEIUHHAS TEXHUKA.

ITpenogaBarenp, YNTAIONINI TUCLUILUIMHY, BEJET YYET MOCEHIIAEMOCTH U OCYIIECTBIISAET
KOHTpPOJIb 3a BBIIIOJIHEHUEM CaMOCTOSITENbHOM paboThl. Tekymuil KOHTPOJIb 3aKIIOYaeTcs B
MOHUTOPHUHIE BBINOJIHEHUS Y4€OHOH MporpaMMbl JUCLUIUIMHBI HAa ayAUTOPHBIX 3aHATUSAX U
OLIEHKE pabOThl Ha CEMUHAPCKUX U MPAKTUYECKUX 3aHSTHUSIX.



PaGouass mporpamma aucumiuinHbl «COBPEMEHHBIE METOABl XHMHUYECKOTO aHallh3a
cocTtaBieHa B cooTBeTcTBUU C TpeboBanusMu OI'OC BO no HampaBieHUIO MOATOTOBKH
04.04.01 Xwumus (ypoBEHb MAaruCTPaTyphl), YTBEP)KACHHOIO IPHKa30oM MHUHHUCTEPCTBA
obpazoBanus u Hayku Poccuiickoit @eaepanmu ot 13 urons 2017 r. Ne 655

[Iporpammy coctaBmia: noneHT Kadeapbl xumun AxtaaueBa A.l .

PaGouas mporpamma yTBepik/ieHa Ha 3acelaHuy Kadeapbl XUMUU

[Iporokon 3acenanuss Ne 10 ot «20» wurons 2023 r.

Pabouas nporpamma o00peHa yaeOHO-METOIMYECKIM COBETOM XUMHUKO-OHMOJIOTHYECKOTO
¢bakynpTeTa

[Tporokon 3acemanus Ne 10 ot «26» urons2023 r.

[Mporpamma paccMOTpeHa Ha 3acelaHuU Y 4e0HO-METOAMYECKOTO COBETA YHUBEPCUTETA

[Mporokomn 3acenanust Ne 10 ot «28» wuronst 2023 .



Caenenust 0 nepeyTBep:KIeHHH IPOrPAaMMBbI HA OYepeIHOH Yu4eOHbIi roa u

perucTpanuu u3MeHeHui

YyeOHblii
rong

Penrenue

Kadeapsl
(Ne mpoToxkona,
JaTa)

BHeceHHbIe H3MEHEHUS

IMonmuce 3aB.
kadenpoit




