PEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/JUKETHOE OBPA30BATEJIBHOE
YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUA
«HMHI'YIHCKUU TT'OCYJAPCTBEHHBIA YHUBEPCUTET»

Kadeapa xumun

YTBEPXKIAIO
[TpopekTop no yuebnoii padore u KO

C.A. JIpbgHoBa

« » 20 r.

Pabouasi nporpaMma JUCHUIIMHBI (MOYJIs1)
«COBPEMEHHBIE XUMHWYECKHUE METOAbI AHAJIU3A»

CrenimanbHOCTh

1.4.2 AHaJauTH4YeCKAS XUMUSA

r. Marac
2023 rox



1. HEJIX OCBOEHUA UCIIUITJIMHbI

Henasimu ocBoennst AucHUNINHbI «CoBpeMeHHbIEe METOIbI XUMHY€ECKOT0
AHAJIN32)» ABJSIOTCH:
- TI0O3HAKOMUTH AaCIUPAHTOB C OCHOBHBIMHU COBPEMEHHBIMU METOJAMHU
XUMHUYECKOTO aHaJIN3a;
- 1aTth (PyHIAaMEHTaJIbHBIC 3HAHUS O MPHUHIUIAX, 3aKOHOMEPHOCTSX, 001acTsIX
MIPUMEHEHUSI COBPEMEHHBIX METOJI0OB XMMUYECKOT0O aHAJIN3a;
- HAy4YUTh TPAMOTHOMY KBIM(PUIUPOBAHHOMY IPUMEHEHUIO BbIOPAHHBIX
METOJIOB Ha MPAKTHKE.

2. 3az[atm AUCHUIIJINHbBbI

3amaya JUCHUIUIMHBI COCTOUT B TOM, YTO HA OCHOBAHUU THOJYYEHHBIX
TEOPETUUYECKUX 3HAHUN M MPAKTHUUYECKOTO OBJIQJCHHUS METOJAMHU aHain3a OOBEKTOB
OKpYXalollel cpeapl, a TaKKe METOJaMU pacyeTa pe3yJbTaTOB SKCIEPUMEHTA,
CTYJIEHThl MOTJIM TIPABWJIBHO BBIOMpPATh METOJBI HUCCIEAOBaHUS OOBEKTOB B
COOTBETCTBHUHM C MTOCTABJICHHOW Mepe] HUMU MPoOJIeMOH, pa3paboTaTh CXeMy aHaIU3a,

IMPAKTHYCCKU IIPOBCCTH €TI0 U HHTCPIIPCTUPOBATH ITIOJIYYCHHBIC PC3YJIbTATHI.

3. MECTO JUCIMIIJIMHbI B CTPYKTYPE OIIOII BO

Hucrumnaa «CoBpeMEHHBIE METOJbl XMMHUYECKOTO aHallh3a» OTHOCHUTCS K
CTIeIUAaIbHBIM JUCIUIUIMHAM OTPAaCIIM HAYKH M HAyYHOH CIEIUaIbHOCTH, BKIIOUEHHBIM
B JUCIUIUIMHBL 1O  BBIOOPY  00pa3oBaTENbHOTO  KOMIIOHEHTAa  OCHOBHOM
npodeccuoHanbHON o0OpazoBarenbHON IPOrpaMMBbI MOCJIEBY30BCKOTO
npodeCCUOHAILHOTO 00pa3oBaHus MO crenuaibHOCTU 1.4.2 — « AHATUTHUYECKAST XUMUS)
U Bcero Ha ee nzyuenue orBoautcs 108 vaco (36 yacoB ayauTopHOM paboThl U 72 yaca
CaMOCTOSITEJIbHOM paboThl). B COOTBETCTBUU C yUE€OHBIM IJIAHOM, 3aHSTHS MPOBOJASITCS
Ha BTOPOM r'OJly OOy4YEHHUS.

JlucuunianHa roTOBUT K PEUICHUIO CIEAYIOIIMX 3a7ad MpoQpecCHOHATbHOU
HAy4YHO-TIEIarOrMueCKON JesTEIbHOCTH.

B o0OacTu riejarornueckon qesTeIbHOCTH:



-yMEHHUE HCIIONb30BaTh 3HAHUS U HABBIKU B MIEArOTHYECKON AESITENTbHOCTU
MIPY MPETOAaBaHUU JAHHOU JUCITUTIIHBI.

B o6yactu Hay4HO-UCCIEI0BATENHCKON JESTETbHOCTH:

-yMEHHUE TOCTaBUTh 3a/lady, MPOBECTH SKCIIEPUMEHT, CAeNaTh BBIBOJABI U
0(OpPMUTH UX.

B o6mactu MeToanM4eCcKOM 1eITeTbHOCTH:

-yMETh Pa30UTh CIOXHYIO CTPYKTYpPY AMCLUMIUIUHBI Ha COCTaBHBIE YaCTH,
BBISIBUTh TIJIABHBIE W BTOPOCTENEHHBIE TEMbI, COCTaBISATH HEOOXOAUMbIE
JTIOKYMEHTBHI.

J11s ocBoeHUS AUCIUTIITNHBI « COBpEMEHHBIE METOIb XHMHUECKOTO aHATHM3a)
ACIIUPAHTHI UCTOJB3YIOT 3HAHUSI M YMEHUS, CIIOCOOBI JEATEILHOCTH U YCTAaHOBKH,
copMUPOBaHHBIE B XOJE€ HW3YYCHHS CIECIYIOIIMX AWCHUIUIMH, OCBOEHHBIX B
IIPOLIECCE OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl BBICIIETO MPO(ECCHOHAIBHOTO
U TI0CJIEBY30BCKOT0 00pa30BaHus:

- aHaJIMTUYeCcKasd XuMus (METoIbl aHaINu3a, MPOOOOTOOP U MPOOONOATOTOBKA,
KOHIICHTPUPOBAHUE U Pa3JICJICHUE);

- opraHuyeckasi Xumusi (CBOMCTBA OPraHUYECKUX BEIIECTB);
- uznueckast xumus (COpOIMOHHBIE MTPOIIECCHI);
- (u3uka (onTUKa, aTOMHAs! CIEKTPOCKOMHS, DJIEKTPUUYECTBO);

- MaTeMaTHka (METOJIbl MaTEMaTHYECKON CTATUCTUKH).

4 TPEBOBAHUA K PE3YJBTATAM OCBOEHUSA JTUCIHATIJINHBI
B pe3yabTarte 0cBOeHMS TUCHUILINHBI 00Y4aIOMIUICS J0KEH

3HaTh:

MECTO aHAITUTUYCCKON XMMHUU B CUCTEME HayK;

- CyIIECTBO PEAKIMI U TTPOLIECCOB, UCIOJIb3YEMbIX B AaHAUIUTUYECKON XUMUU;

CYmHOCTb MCTOJ0B Pa3aCIICHUS U KOHICHTPUPOBAHU A,

CYILLIHOCTh ¥ 00JaCTH MPUMEHEHHS XpPOMATOrpaQUUECKUX METOJI0B aHAIN3a.

YMmeTh:



- IIPUMCHATH B Hp&KTH‘ICCKOfI ACATCIbHOCTH COBPEMCHHBIC METOAbI XUMHWYCCKOI'O

aHajn3a;

Baanern:

HaBblIKaMH  XHUMHUYCCKOI'O  OKCIICPUMCHTA,

IMPOBOJANUTH aHAJIN3 MHOTI'OKOMIIOHCHTHBIX CMCCGﬁ;

MCTPOJOTHUYICCKUMHU MCTOJAMH aHAJIN34,

OCHOBaMM TCOPHU aHAJIMTUYECKOM XUMUU,

OCHOBHBIMH

MGTOI[OJIOFI/Ieﬁ BBI60pa MCTOAOB aHAJIN3a, UMCTb HABBIKHW UX IIPUMCHCHH,

AHAJIMTHYCCKHUMH

MCTOJaMHU HUCCIICAOBAHUA XUMHUYICCKUX BCIICCTB U MAaTCPHUAJIOB;

- HaBblKaMM pPa0OTBl HAa COBPEMEHHOW y4eOHO-HAay4yHOM ammaparype IpHu

IMPOBCACHUHN XUMHNYCCKOI'O SKCIICPUMCHTA,

- YMEHUEM MPABWIBHOIO OOBSCHEHHUS PE3YyJbTaTOB 3KCIEPUMEHTA, €CIH Jaxe

pe3ynbTaT OTPUIIATEIbHBIN;

MCTOJaMH OKa3aHH HepBOﬁ IMOMOIIIH ITPHU HCCUACTHBIX CIIy4asaX B XUMMYECKOU

nabopaTopuu
5. OFbEM M BUJI YYEBHOI PABOThI
CemecTpsl
. TpynoemMKkocTh
Bunbl yue6HOM paboThI (YKa3aHue 4acoB 10
(4acsl)
CEMECTpaMm)
AynutopHsble 3aHATHI (BCETO) 36 36
B ToMm uucie:
Jlexknun 18 18
[IpakTueckue 3aHATUS
JlabopaTopHbIie pabOThI 18 18
CamocTosiTenbHas padota (BCero) 72 72
Dopmsbl aTTeCcTaluu 10
TUCLUILTNHE 3ayeT 3a4yeT
(3a4eT, PK3aMeH)
Ya
OOmas TPYIOEMKOCTb | 3ET 108/3
TUCIIUTLTAHBI

108 3




6. COAEP’ KAHUME JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110
TEMAM (PA3JEJIAM) C YKASAHHUEM OTBEJIEHHOI'O HA HUX
KO/IMYECTBA AKAJEMHWYECKHUX NJIM ACTPOHOMMNYECKHUX

YACOB M BUJIOB YUEBHBIX 3AHATUI

Ta6auna 6.1.
CTpykKTypa u coaep:KaHue TUCIUNIUHBI
Ne Paszpnen Buabl yueOHoili padoThl, BKJIOYAS DopMbl
1/ CaMOCTOSITEIbHYIO Pa0OTy CTYJ€HTOB | TeKYLIero
AUCHUTLTHHBI
o U TPYA0EMKOCTH (B Yacax) KOHTPOJIs
Jlekuun JIabopart. CPC yenenaem
= 3QHATHU ocTH (1o
§ HepeaIM
= cemecTpa)
(5]
dopma
NMPOMEKY
TOYHOT0
KOHTPOJIS
1. | Metonsr pasmenenus u | 4 4 4 14 KouTtposb
KOHIEHTPUPOBAHUSA H6aﬂ
2. | DKcTpaKIMOHHBIE MeTobl | 4 4 4 16 pabora
Ne 1
3. | Copbunonnsle  Mmeronsl | 4 4 4 14 KoHTpouns
KOHIIETPUPOBAHUS Has
4. | dnoramus 4 4 4 16 pabota
Ne 2
5. | Xpomartorpapuueckuii 4 2 2 12 Tect
METO/]T aHAJIN3a
Hroro: 18 18 72

Conepmanne AUCHUITJINHBI «COBpeMeHHLIe METOAbI XUMHUYECCKOI'0 aHAJINU3A»

MeTtoambl pa3ieieHust M KOHIEHTPUPOBAHUA. 3HAUCHUE METOJIOB pa3IeICHUS
U KOHIIEHTpUpOBaHUs, oOnactu mnpumeHenus. Kiaccudukanus MeToIOB.
KonudecTBeHHBIE  XapaKTEPUCTHKXA  PA3ACICHUS U KOHIICHTPUPOBAHHS:
Ko3phUIMEeHT  pachpeneliecHHs,  CTEINeHb  HM3BICUCHHS,  KOA(DPHUIIUCHT
KOHIICHTpUpOBaHMsI, Ko purueHT paszaencHus. CoueTaHne KOHIISCHTPUPOBAHHMS C
METO/IaMH OTIPEACIICHUS: KOMOMHUPOBAHHBIE Y THOPHIHBIE.

IKCTPAKIMOHHBIE METOAbI. JTaIlbl PA3BUTHS, COBPEMEHHOE COCTOSHHUE.




OCHOBHBbIE MMOHSATHUS U TEPMUHBI. Y CJIOBUSI SKCTPAKIIUU BEIIECTB.
KosmmuecTBeHHBIE XapaKTEPUCTUKH SKCTPAKLINH.

Knaccudukanus  skcTpakuMOHHBIX — cucTeM. CrHocoObl  OCYIIECTBICHUS
AKCTPAKIUKU. ABTOMATH3aIUsl HKCTPAKIMOHHBIX  MPOIECCOB.  DKCTPaKIUs
MUKPO3JIEMEHTOB. DKCTPAKIUsl OPTaHUYECKUX COeOUHEHHI. CBEpXKpUTHUYECKAs
GrouHAs SKCTPAKIIMS: TOCTOMHCTBA U OTPAHUYEHUSI METOIA.

CopOumnoHHbIe METOAbl KOHIEHTPUPOBAHMS: METOAbl UCIIAPEHUS;, OTTOHKA
MocJie XUMUYECKHUX MPEBPAIIEHUH; ra30Basi SKCTPAKIIMS U aHAJIW3 apoBOU (asbl.
Oco06eHHOCTH KOHIICHTPUPOBAHUS OCAXKICHUEM U COOCaXIeHUEM. JlOCTOUHCTBA 1
HenocTaTku. TpeboBaHUs K KOJJIEKTOPY M IMyTU ero BeiOopa. Heopranuueckue u
OpraHuyeckue coocaautend. lIpuMepbl UCIIONB30BaHUSA COOCAXKACHUS IS
KOHIECHTPUPOBAHUSI HEOPTAaHUYECKUX U OPTaHUYECKUX COCTUHEHHM.

dioranus. TexHuka ocyuiecTsiieHUs. ProTanus M0Ociae OCAKICHUAN HOHHAs
dnoranus. GakTopsl, BAUSIONINE HA (PIOTAIIMIOHHOE KOHIIEHPHUPOBAHHE.

CenexkTuBHOE pacTBOpEHHE. PacTBopurenn, o0ecrnieynBaroIme
U30MpaTeNbHOCTh  pacTBOpeHus. [IpuMepsl UCHOJIB30BAaHUS  CEJIEKTHUBHOTO
pactBopeHusi B (a30BOM aHAIM3€ HEOPraHMYECKUX MATEpUAIIOB U IS
KOHIIEHTPUPOBAHUSI MUKPOXJIEMEHTOB MPH aHAIM3e NoYB U pacTeHuid. [IpoOupHas
aBka. CyIiecTBO METOJa W €ro 3HaueHUEe MpH OMNpeeieHUH OJIaropoaHBIX
MeTtauioB.  [IpuMepbl  UCMONB30BaHWST ~ METOAOB Uil BBIACICHUS U
KOHLIEHTPUPOBAHUS MUKPOAJIEMEHTOB U OPTaHUYECKUX COEAUHEHUN U3 PA3JINYHBIX
00BEKTOB: 00BEKTHI OKPYKAIOIIEH Cpelibl (pa3IUYHbIC TUIIBI BOJI, TOYBBI, BO3IYX),
MUIIEBBIX TPOAYKTOB, OMOJIOTUYECKUX U APYTUX OOBHEKTOB.

XpoMmarorpapuyeckuii MeTOJ AaHAJIHU3A

CymurHocth xpomatorpaduueckoro Mmeroga. Mcropuss ero BO3HUKHOBEHUS.
CoBpeMEHHOE COCTOSHME METOJla M 00JIaCTH TMPUMEHEHUS, 3HAUYCHHWE U MECTO
cpenu Jpyrux AaHAIUTUYECKHX METOAOB. Pexum  xpomaTtorpadudeckux
nporieccoB: (POHTAIBHBIN, BBITECHUTENbHBINA, H3t0eHTHBIN. Kraccudukamms

XpoMaTo-rpadUuecKUuX METOJIOB IO arperaTHOMY COCTOSIHHIO (a3, MEXaHU3MY



B3aMMOJCHCTBUSL ~ copOaT-copOEHT,  NPUMEHSIEMON  TEXHHKE,  CIOCO0y
OTHOCUTEJILHOTO TiepeMenieHus (das.

Teopernueckne ocHOBbI Xxpomartorpagpum OCHOBHbIE XapaKTEPUCTUKU
XpomaTorpaduueckoro nporecca. Koadpdpunuent pacnpezeneHusl.
VYnaepxxuBaeMblii 00beM U Bpems yaepkuBaHus. KoaduimeHt emkocTH.
Koapduuuent ynepxuBanus, ero ¢usnyeckuii cmbici. CeleKTHUBHOCTh H
3¢ PEeKTUBHOCTH XpoMaTOrpadhuIecKoro pazzielieHusl. Koaddumment
pazznenenus. Paspemenue.

Teopust paBHOBecHOU xpomMartorpaduu. CBs3b CKOPOCTH TEPEMEIICHUS
BEILIECTBA BJIOJIb CJIOS HEMOJABMXKHOU (Da3bl ¢ KOA(DPUIIMEHTOM pacnpenesneHus u
U30TEPMOil copOIMK. 3aBUCUMOCTh (POPMBI XpOMaTOrpapuueckoro muKa oT BUA
M30TE€PMBbI COPOLIMH.

Pa3mbiBanne xpomarorpaduyeckoil 30HbBI U €ro (U3HYECKUE HPUYUHBL
HepaBHoBecHas xpomarorpadus. OCHOBBI KOHILIETILUN TEOPETUUYECKUX TapEIIoK,

CBA3b C MNPOTHUBOTOYHBLIM PACHIPCACICHUCM. Ywucio TCOPECTUUYCCKUX TApPCIIOK H

adpdexktuBHOCTE  KOJOHKU. Ilomstme BOTT. HegoctaTkum  KOHIEHIUU
TEOPETHUYECKHUX TAPEIIOK.

Kunetnueckue teopum xpomarorpaduu. DakTophl, BIUSIONIME Ha
pa3MmbiBanne 30H  (BuxpeBas  aubdysus, wMonekynspHas — auddysus,
CONPOTUBJIIEHUE Maccolepeaul B TMOABMKHOM U HEMOABMXHOW  (hazax).
3aBucumocth BOTT oT ckopoct mnotoka. VYpaBHeHue Ban-IleemTtepa.
[TpuHnMnIMaTHEHAS cxema xpomarorpada. Bri6op napaMeTpoB
XpomaTorpaduueckoro OTIPEICIICHUS. Nnentudukarus BEILIECTB.
KomuuectBennbi anHamui. M3mepeHue Imiomane W BBICOT NHUKOB. MeTozsl
BHYTPEHHETO U BHEIIIHETO CTaHJAapTOB. MICTOUHMKH OITMOOK, BOCIIPOU3BOIUMOCTh
W3MEpPECHUM.

I'azoBast xpomartorpagust

[Tpunmmn wmerona. Teopernueckue ocCHOBBI MeToga. OmnpenensiemMbie
BemiecTBa. OCHOBHBIC aHATMTHUYECKHE XapaKTEPUCTHKU. [ 'a30-afcopOIMoHHas u

razo-HUJIKOCTHas XpoMarorpadus.



Amnmaparypa 1t ra30Boil xpomarorpaduu. XpomaTtorpadpuueckrue KOJIOHKH,
TEpPMOCTaThl, JeTeKTopbl. Kiaccupukanus JeTEKTOPOB U UX BaKHEHIIME
XapaKTepUCTUKU (JIMHEHHOCTb, YYBCTBUTEIBHOCTb, OTHOLIEHHE CHUTHAJ/IIYM,
npeaen ooHapysxenus). [I[porpammupoBanue TemnepaTypsl.

["a3pl-HOCHUTENM, aCOPOEHTHI M HENOJBHWXKHBIE (a3bl, TPEOOBAHUS K HUM.
MonudunupoBanue HocutTene. PeakuumonHass ra3oBas  XpoMmaTorpadus.
BricokoaddexTuBHas kanwmisipHas xpomatorpadus. [Ipumepsl npumMeHeHUs.

KauecTBeHHbIli  razo-xpomartorpaguueckuid  aHamm3. Mnentudukamms
BEILIECTB HAa OCHOBE BEJIMYMHBI ylepkuBaHusa. Merox TtectepoB. WHIEKCHI
yaepxkuBanus KoBawya. VCTOYHMKHM DOTPEIIHOCTEW NIPU HX ONPEIEICHUH.
MeTtoauka KOIMYECTBEHHOW ra30Boi Xpomarorpaduu.

Xpomaro-macc-crnekrpomeTpusi. O01acTu TPUMEHEHHUS.

KuakocrHasi xpomarTorpadus

[TpuHIMD METOo/1a. Omnpenensemsie BEILECTBA.
AHAINTUYECKAEXAPAKTEPUCTUKH COBPEMEHHOU BBICOKO-3()()eKTUBHOM
xpomarorpadhun (BIXKX). Anmaparypa s KMIKOCTHOM XpomaTtorpaduu.
XKunkoctHele Xxpomatorpadsl (KOJOHOYHBIE, KanwuigpHbie). Hacocel. BBoabl
po6. Kononku. [lerextops! u ux Beioop. [loarotroBka mpoosI.

AncopOuuonHasi  xpomarorpadus.

OcHOBHBIE TIPEACTABICHUS O MEXaHU3ME >KHUIAKOCTHOM aJcopOIMOHHOMN
xpomarorpadpun (OKAX): ponb XUMHUU TOBEPXHOCTH aJCOpPOEHTAa M MPHUPOJIBI
KUAKON MOABMXKHOU (a3bl. CHiIMKareib, €ro CTPyKTypa U XUMUSI MOBEPXHOCTH.
MoauduuupoBaHHble CUIIMKArely, MPUHLUIBI UX MOJIy4YeHus U cBoicTBa. OKCHU
amromuuusa u npyrue copoeHtsl B XKAX. TpeboBanus k uHuM. [logsuxkHas ¢asa
(omr0eHT) W TpeboBaHMS K HeEW. Omoupyronias cujia TOJBMXXKHOW  (asbl,
ANIOOTPONHBIE Psiibl. BiMsiHME MPUPOIBI U COCTaBa JJIFOEHTA HA CEJIEKTUBHOCTH
pazaenenus B JKAX. M3okpaTtuueckoe U TpaJWEeHTHOE 3JI0MpoBaHue. BiusiHue

TEeMIIepaTypbl Ha SITIOUPOBAHUE.



Hopmansno-¢pazoBas JKAX Ha cunmkarene. Monenu yaepKuBaHus M THIIBI

B3aMMOJCHCTBHUS copbara C TMOBEpXHOCThIO copbOeHta. Pomp Bompl. Obmactu
MIPUMEHEHUST HOpMaibHO-(a3oBoi KAX.
OOpaxxenHo-pazoBas  xpomatorpadus Ha MOIU(DHU-IIMPOBAHHBIX COpPOCHTAX.
Mexanusmbl ynepxuBanua. ConbBodoOHas Teopus yaepKuBaHus. BriusiHue
CTPYKTYpbl cOpOaTOB Ha yJepKUBaHUE (AUMOJIbHBI MOMEHT, MOJIIPU3YEMOCTD,
00BEMBI MOJICKYJI, TTOMIAIb THIPOPOOHOM TOBEPXHOCTH ). BiwsiHME COOTHOIICHUS
MOJIAPHBIX U HETOJSPHBIX TPYIIIN, BHYTPUMOJEKYIISIPHBIX CBS3EH U pacnpeeIeHHUs
AIIEKTPOHHOM IIOTHOCTH B MOJIEKyJIaX copOara Ha ux yaepkuBanue. [[pumenenne
oOpaienHo-(azoBoit BOXKX.

HNonooomennass  xpomarorpagusi. CymHocts Metoga. OCHOBHbIE
MPEACTABICHUS] O MEXaHM3ME€ HOHHOro oOMeHa. MoHOOOMEHHOe paBHOBECHE.
KoHcTranta  paBHOBecHsi, CEIIEKTUBHOCTb, (akTop  pazgenenus.  Psabl
ceniekTuBHOCTU. Kunetnka noHHoro oomena. MoHHbIE O0OMEH B HEBOJIHBIX H
CMEIIaHHBIX CPeIax.

Heoprannyeckue u opraHM4ecKMe HOHOOOMEHHUKH, WX KIIacCU(PUKAIIUS.
KommekcooOpa3zytomue  copOeHThl.  DPU3MKO-  XMMHYECKHE  CBOMCTBA
MOHOOOMEHHUKOB (OOMEHHasi eMKOCTh, Ha0yXaHue, TePMUUYECKAsl U PEeaKITMOHHAS
yCTOMYMBOCTD). CHHTE3 HOHOOOMEHHHUKOB.

Nounbiit oOMeH B kosioHkax. [Ipumenenue B ananuse. OnpeaeneHue oOuen
COJICBOM KOHIICHTPAIIUU, KOHIICHTPUPOBAHUE MUKPOIPUMECEN M3 pa30aBICHHBIX
pacTtBopoB. Pa3zgeneHue 31eMEHTOB ¢ OJM3KUMU XUMHUYECKUMHU CBOWCTBAMU U
aMUHOKHCJIOT.

HNonnas xpomartorpadgusa. OcHoBel uOHHON xpomatorpaduu (MUX).
CopOenrtbl, TpeOoBaHuss Kk HUM. CuHTe3 copOeHTOB. BbIOOp COpOEHTOB, pazMep
4acTHI], MaTpuIlla, (PyHKIIMOHAIBHBIE TPYNMbl. Bpems ynepkuBaHUS MOHA, €T0
CBSI3b C KOX((PHUIIMEHTOM CEIICKTUBHOCTH, OOMEHHOM €MKOCTBhIO, 00BEMOM
copOenta. OmoeHThl. CocTaB W AMOUpyloas crnocooHocTs. Bausnue pH u
KOHIICHTpAIMH JJII0CHTA Ha yJep KuBaHUE NOHOB. Ammapatypa s UX, cmocoObt

ACTCKTUPOBAHUA. I[BYXKOJ]OHOIIHEUI N OJHOKOJIOHOYHAas MOHHAaA XpOMaTOFpa(i)I/ISI.



YcnoBus omnpenenceHuss aHMOHOB M KaTMOHOB. lIpumepsr nmpumenenns MX B
aHaJIM3€ CMecel HEOPraHMYECKUX U OPIraHMYECKUX aHHOHOB M KATUOHOB.

Hon-napuas xpomarorpagus. Cymnocts Mmeroga. HopmansHo-dazoBas u
oOpameHHo-(a3oBass woH-mapHas xpomarorpadus. I[lpumeneHwe B aHanm3e
OpraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUMN.

JKCKJIIO3MOHHAsA XxpoMmaTtorpagus., CymHocts MeTona. OcoOeHHOCTH
MEXaHU3Ma yAEepKUBaHUs MoJIeKyJ1. O0acTh MPUMEHEHUS.

Jlurangoomennas xpomartorpadusa. CymHocTh Metona. CopOeHTBl U
MOJIBIKHBIE (Pa3bl AJis pa3fesieHus aMUHOB U aMUHOKHCIIOT.

AKuakocTb-KUIAKOCTHAA (pacnpeneaureabHas) xpomarorpagus. OCHOBBI
metona. Koaddumuent pacnpeznenenus, GakTopbl, BIUSIONINE HA €r0 BEJIUYHUHY.
Hocurtenu, nonBwxuble ¢a3bl, TpeboBaHuss K HuM.  [logBukHble (a3bl.
[IpotuBoTOuHas xpomartorpadus. [Ipumeps! npuMeHeHus.
TonkocisoiiHass 1 OymaskHas xpomatorpagus.TeopeTrnueckue OCHOBBI METOJIOB.
Bennuuna Kr, ee cBs3b ¢ ko3 huireHToM pacnpenenaeHus. MeToabl onpeaeneHus
TOoM BenuuuHbl. DakTOopel Ha Hee Biustouue. bymara mns xpomarorpaduu,
MOJIJIOKKH, COPOEHTHI JUIsl TOHKOCHIoiHOM xpomarorpaduu (TCX). PactBopurenu
JUTst OyMa)KHOUM M TOHKOCJIOMHOW XpoMmaTorpaduu.

TexHHKa MOIy4eHUS] XpOMaTOrpaMM: BOCXOAIIAsl, HUCXOAAIAsl, OJHOMEpHas,
JIByMEpHasi W KpyroBas. OnekTpodoperudeckas OymaxHas XpomaTorpadus.
MeTobl Ka4eCTBEHHOTO U KOJIMYECTBEHHOTO aHainn3a. BeicokoadexruBnas TCX.
OO0sacT MpUMEHEHUSI.

Ceepxkpuruyeckass  ¢uironanass  xpomarorpagus  CymmHOCTH  METOJA.
Cepxkputuyeckue (Irouabl, OCHOBHbIE MX CBOWCTBA (IJIOTHOCTH, BSI3KOCTb,
kodpunment nuddysun). Kononku, odnactu npumenenusi. CpaBHEHHUE METOI0B

BOXX, ra3oBoii 1 CBEpXKpUTHUIECKOHN (IFOMTHON XpoMaTorpadum.
7. PECYPCHOE OBECIIEYEHHUE.

Kadenpa Xumuu pacnonaraer kaapoBBIMH peCcypcaMu, TapaHTUPYIOIMIUMHU

Ka4eCTBO MOATOTOBKH aCIUPAaHTA MO CIEUUAIBHOCTH [.4.2. Anarumuueckas xumus

B cooTBeTcTBUU ¢ OI'T.



8. OBPA3OBATEJIBHBIE TEXHOJIOT U

[Ipy wm3y4yeHUM TEOPETHUECKOro Kypca Ha JEKUUAX MpeayCMaTpUBACTCS
3aJI0)KCHME MaTepHualia B BUAE npe3eHTauuu. OTaenbHble JEKIUY U3aratoTcs 110
IpOOJIEMHOM TEXHOJIOTUH.

Ha nexnmsx HCHonb3yroTCs B KAadecTBE JEMOHCTPALMOHHOIO MaTepualia
[lepnonnueckas cuctema anemeHToB 1. . MenneneeBa u psa Ipyrux CipaBOYHbIX
TaOIuII.

HekoTopsle pa3ziensl TEOPETHUECKOTO Kypca M3Y4aroTCsl ¢ MCIIOJIb30BaHUEM
OIEPEXKAIOLIEH CaMOCTOATEIBbHOM pabOThl: MArUCTPAHThl MOJYYarOT 33JlaHHs Ha
O3HAKOMJIEHUE C HOBBIM MaTE€pPUAJIOM JI0 €0 M3JI0KEHUS Ha JEKIUAX.

Jliis1 6osiee OCHOBATENIbHOM OLIEHKH YCBOSIEMOCTH TEOPETHUYECKOT0 MaTepuana
MarucCTpaHTaM IIPEeAIaratoTCs TECThl, a TaKKe TPaJMIMOHHBIE IHCbMEHHBIE U
YCTHBIE KOHTPOJIbHBIE MEPOIIPUATHS (KOJUIOKBUYMBI, KOHTPOJIbHBIE pa0OTHI).

8. IEPEYEHb YYEBHO-METOJAUYECKOI'O OBECIIEYEHHUS JUIs1
CAMOCTOSITEJBHOI PABOTHI OBYYAIOLIMXCS O
TUCULIIIAHE

8.1. IlepeyeHb-y4eOHO-METOAUYECKOTO od0ecreueHHuA Jifi §:
CaMOCTOAATE/IbHOM Pad0ThHI 00YYaIOLIUXCH 10 AMCUHUILIMHE:

1. OcHoBbl aHanmuTH4eckor xumuu. B 2-x kH. /ITox pen. FO.A. 3onorosa. M.:
Bricmi. mk., 2005.

2. Bacunbe B.I1. Ananutudeckas xumus, B 2-X kH., M.: JIpoda, 2002.

3. OcHOBbI aHanMUTHYECKOM XUMHH. [IpakTHyeckoe pyKOBOJCTBO. Y4eOHOE
nocodbue st By30B. [lox pen. FO.A. 3omoroBa. M.: Bricmi. mik., 2001. 463 c.

4 1lpaktukyM 1o (QU3MKO-XMMHUYECKMM MetojaMm ananuza./llon pen.
[lerpyxuna O.M. M.: Xumus,1989

5.®uzuko-xumuueckue Metonbl ananuza. / Ilox pex. AneckoBckoro A.M.,
JL: Xumus, 1988

8.2. Yka3aHus 1Jis1 00y4arOmUXcsl M0 0CBOEHUIO JUCHMILTHHBI

Ta6auna 8.1.
Conepikanue cCaMOCTOATEILHOM Pa00THI 00yYAKOIIMXCH

NeNe Tembl/60npochl, 6biHOCUMbLE HA camocmosmenvhoe [Koi-60 %DOPMbl
n/n uzyuenue wacos paoonbvl
1. [Meronpi pasnenenns u koHIEHTpUpPOBAHHS 14 cobeceioBaHme
DKCTPAKIIMOHHBIE METOIbI 16 cobece0BaHNe
~  |CopOumoHHbBIE METOTBI KOHIIETPHUPOBAHUS 14 cobece10BaHME
4. |®norarms 16 cobeceioBaHME
5 XpomarorpadudecKkuii METo/1 aHaIn3a 12 cobeceoBaHue




9. YYEBHO-METOANYECKOE U UTHOOPMALIMOHHOE
OBECIIEYEHME IJUCIUIIJINHBI

9.1.YueOnas tuTepaTypa

a) OCHOBHAas

1. OcHoBbl aHanmuTH4eckor xumuu. B 2-x kH. /ITox pen. FO.A. 3onorosa. M.:
Beicmr. mk., 2005.

2. BacunneB B.I1. Ananutndeckas xumus, B 2-x kH., M.: JIpoda, 2002.

3. OcHOBBI aHanUTH4YeCKOM XUMHH. [IpakTHyeckoe pyKOBOJCTBO. Y4eOHOE
nocobue anst By30B. Ilox pen. FO.A. 3onoroBa. M.: Beicm. mik., 2001. 463 c.

4 IlpakTukyM 10 (PuU3MKO-XUMUYECKUM MeTonaM ananmsa./[lon pexn.
[Terpyxuna O.M. M.: Xumus,1989

5.®uzuko-xumMudeckue Metoabl aHanuza. / Ilox pex. AneckoBckoro A.M.,
JL: Xumus, 1988

6.YaprikoB A.K. Maremarudeckass oOpabOTKa pe3yJbTaTOB XHMHUYECKOTO
a"anu3a, JI.: Xumus, 1984

7.AmenuH B.I. XHUMHUYECKUE METO/IbI UJeHTUPUKAITTN u
MOJYKOJWYECTBEHHOTO JKCIIpecc-onpeaeiieHus BeuecTB. Bnagumup. W31a-Bo
Bal'y. 2001.

8.AmMemua B.I'. Anamutuyeckas xumusgd. MeTonuueckne yKa3zaHus K

nabopaTopHbIM padotam. Brnagumup. U3n-so Bal'y. 1998.

0) JOIOJIHUTEJIbHAsA

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

2.1IBapnenbax [I',®mamka [I'., KommnekcoHomeTpuueckoe THUTPOBAHUE,
M.: Xumus, 1984

3.bok P. MeTtoibl pa3iiokeHus B aHAIUTUYECKOW Xxumun, M.: Xumus, 1984

4 JIypee IO.FO. Ananutuueckas XWMHS TPOMBIIUICHHBIX CTOYHBIX BOJI.
M.: Xumus, 1984

S.bynatroB  M.U., Kammnkun W.II. IIpaktnyeckoe pykOBOACTBO IO
dboTomeTpruyeckum Metofam aHanmza. JI.: Xumus, 1986.

9.2. UHTepHeT-pecypcehl:

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

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

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

http://elibrary.rsl.ru Hayunas snexkrponHas OubanoTeka

http://elibrary.ru/default.asp Poccutickas HanmonaabHass OMOIHOTEKA

http://primo.nlr.ru  http://nbmgu.ru DrekTponnas  OuOIHMOTEKA
Poccuiickoit rocyiapcTBeHHOM OUOINOTEKH


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

9.3. IIporpammHoe obecrieyeHue

VYHuBepcuter oOecreueH HEOOXOAMMBIM KOMIUIEKTOM JIMIEH3MOHHOTO U
CBOOOJTHO PaCHpPOCTPAHSIEMOT0 MPOTPAMMHOIO OOEClEYeHUs, B TOM YHUCJE
OTEYECTBEHHOIO MPOU3BOJCTBA.

Kaxnpiii oOywaronuiics B TeYeHHE BCEro mepuoja oO0ydeHus obecnedeH
WHMBUyaJIbHBIM HEOTPAaHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHOU MH(OPMAIMOHHO-
o0Opa30oBaTeNbHON Cpele YHHUBEPCUTETAa W3 JIOOOM TOYKH, B KOTOPOH HMEETCS
JTOCTYIT K WHGOPMAIMOHHO-TEIICKOMMYHHUKAITMOHHOW cetn «HTepHEeT» Kak Ha
TEPPUTOPUH YHUBEPCHUTETA, TAK U BHE €€.

YHuBepcUTeT OOECHeYeH  CIEAYIOIIMM  KOMIUIEKTOM  JIUIICH3MOHHOTO
MIPOrPaAaMMHOTO OOECIICUCHUSI.
1. JIuneH3uoHHOE MpoTrpaMMHOE odecrieueHue, ucnoibyyemoe B UHrl'yY

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. [IporpamMmHbIit KOMILJIEKC MMUC “BusyanpHas Crynus

TectupoBanus™

1.4. AutuBupycnoe I10 Eset Nod32

1.5. CnpaBouHo-tipaBoBas cuctema “KoncynbTant”

1.6. CpaBouHo-TipaBoBasi cuctema “I'apant”

Hap;my C TpaaMOUOHHBIMH M3JAaHUAMH CTYACHTBI WM COTPYAHHKH HMCIOT
BO3MOKHOCTD ITOJIB30BATHCA 3JICKTPOHHBIMH ITOJTHOTCKCTOBBIMHU 0azamMu JaHHBIX:

Tab6auna 9.1.
Ha3BaHnmue pecypca Cceblaka/nocryn
DnexkTpoHHass OuOmMoTeka oOHIaWH «EmuHoe http://window.edu.ru
OKHO K 00pa30oBaTeIbHBIM pecypcam»
«O6pa3oBarenbHbIi pecypc Poccumny http://school-
collection.edu.ru
denepanbHblii  00pa30BAaTENbHBIA  MTOPTAL: http://www.edu.ru —
YUpEKICHUS, MPOTpaMMbl, CTaHAapTel, BY3pl,
tectel EI'D, THA
denepalibHBIH IICHTP UH(POPMAITMOHHO- http://fcior.edu.ru -
oOpazoBarenbHbIX pecypcoB (PLIOP)
ObC "KOHCVYJIbTAHT CTYJAEHTA". http://polpred.com/news
DnekTpoHHast OMOINOTEKA TEXHIHUECKOTO BY3a
W3naTenbcTBO «JlaHby. DICKTPOHHO- http://www.studentlibrary.r
OMOIMOTEYHAs CHCTEMa u-
Pycckast BupTyanbHas Oubamoreka http://rvb.ru —
W3naTenbcTBO «JlaHby. DICKTPOHHO- http://e.lanbook.com -
O6ubnmoTedHas cucreMa



http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/

ExxenenenbHuk Hayku u oOpaszoBanus IOra
Poccun «Axanemus»

http://old.rsue.ru/Academy
[Archives/Index.htm

Hayunas snexkrponHas ubinuoreka «e-Library»

http://elibrary.ru/defaultx.a
§Q -

DnexTpoHHO-0MOmMoTeuHas cuctema [IPRbooks

http://www.iprbookshop.ru

DJIEKTPOHHO-CIIPaBOYHAs CUCTEMa JOKYMEHTOR
B c(hepe obpazoBanms «HDOpMIO»

http://www.informio.ru

HNudopmarnmonHo-mnpaBoBast cucTema

«KOHCYJIBTE[HT-HJ'IIOC»

CereBas Bepcusl, JOCTYIIHA
CO BCEX KOMIBIOTEPOB B
KopriopatuBHou cetu UHrl'Y

NudopmanmonHo-npaBoBas cucrema «I'apant

CereBas Bepcusl, JOCTYIIHA
CO BCEX KOMIBIOTEPOB B
KopniopatuBHou cetu UHrl'Y

DneKkTpoHHO-0nbnmnoTeyHas cuctema «tOpaitit»

https://www.biblio-
online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

JUCHUATIIMHBI

[lepeuernb HEOOXOUMBIX TEXHUYECKUX CPEICTB OOYyUEHHUs, UCTOJIb3YEMBIX B

y4eOHOM Tpouecce JUisi OCBOEHHUS JUCUUIUIMHBI

XUMHWYCCKOI'O aHaJInu3a»:

1. Becwl aHamuTHUECKHE, TEXHUUECKUE.
2. Cnexktpodoromerp CD-46.
3. ®orokonopumetpbl KOK-2, KOK-2MII.
4. Nonomepsl N130, DxcnepT, AKBUJIOH.

«CoOBpEMEHHBIE  METO/IbI

5. AtomHO-a0copOrmonHbI criekTpoMeTp «KBant Z-OTA» ¢ mporpaMMHBIM

oOecrieyeHuEM U HAOOPOM JIaMIL.

6. I'a3oBbIit xpomatorpad «Kpucramnm ¢ n1eTeKTopaMu MO TETUIONPOBOTHOCTH,

QJICKTPOHHOMY 3aXBaTy MU KalIMWJJIAPHBIMHU KOJIOHKAMH.

7. O6opyaoBaHue JIJIs1 TOHKOCIOMHOM XpoMaTorpadum.

8. UK-cnekTpomerp.

9. MepHnas nocyaa, CTYNKHU JJIs MPOOOIOATOTOBKY U3 araTa W SIIMbl, YallKH,

TUTJIM U3 TUIATHHBI, KBapIla, CTCKIOYTJICPOIa.
10.Ilentpudyra.

11. KoMmproTepHOE ¥ MYJbTUMEIUNHOE 000pYIO0BaHUE.

12. Buneo- 1 ayAroOBU3yalbHbIE CPEACTBA O0YUEHUS U JIp.



http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

11. METOAUYECKHUE YKA3ZAHUA JJI51 OBYYAIOIIUXCA
11O OCBOEHUIO JUCHUITVINHBI

Teopernueckuii Matepuan IUCUUIITUHBI « COBPEMEHHbBIE METO/Ibl XMMHUYECKOTO
aHaJIM3a» U3y4aeTcs B TEUCHUE 3-TO CEMECTPa B COOTBETCTBUU C YUCOHBIM IJIAHOM.
CamocrosiTenbHas BHEAyIUTOPHAs padoTa MarucTpoB oOeceyeHa AIEKTPOHHBIMU
y4e0HO-METOIMYECKUMH pecypcamu (cuctema Moodle), BO3MOKHOCTBIO 0OIIEHHUS
MarucTpaHTa C IPEnoJaBaTeIeM MOCPEICTBOM 3JIEKTPOHHON MOYTHI, JOCTYIIOM B
Internet.

OCHOBY TEOpETUYECKOM MOArOTOBKM MO JUCHUIUIMHE  COCTABJISIOT
JIEKIIUU, KOTOPBIE MPEJICTABISAIOTCS CUCTEMATUUECKU B COUETAHUH C CEMUHAPCKUMHU
U 1a6opaTOpHBIMU 3aHATUSAMU. OCHOBHBIC YUEHHUS U BIIAJCHUSI OTpa0aThIBAIOTCS U
3aKPEIUIIOTCS HA CEMUHAPCKUX U TaOOPATOPHBIX 3aHATUSAX. AYJTUTOPHBIC 3aHATHS
(JIeKIu, ceMUHaAphl U JTaOOpPATOPHBIE 3aHIATHS) OOBEAMHEHBI C CAMOCTOSTEIHLHOM
BHEAYJIUTOPHON pabOTON MAarucTpoB HaJ PEKOMEHIyEeMOM JIMTEpaTypou, a Takxke
3aJlaHUSIMH, KOTOpBIE BBIAAET MPENo/iaBaTellb U MPHU MOATOTOBKE K JIaOOpaTOPHBIM
3aHSATHUSM.

[Ipy wW3ydyeHHH NWCIUIUIMHBI MarucTpaHTaMHU MOTYT MCIOJIb30BAThCS
cieayronme nH(GOpMaIMOHHbIE TEXHOJIOTUM U HHHOBAIIMOHHBIE METO/IbI:

- DJIGKTPOHHBI  BapuaHT y4eOHO-METOJWYECKOro  KOoMIulekca (C
UCIIOJIb30BaHuEM cucteMbl Moodle);

- peCypcChI JIEKTPOHHOU OUOINOTEYHON CUCTEMBI;

- pecypcsl MHTEpHET;

- MyJbTUMEAUNHAS TEXHUKA.

[IpenogaBarenb, YUTAIOMUA AUCUUILIMHY, BEIET y4€T MOCEHIAEMOCTU U
OCYIIECTBIISIET KOHTPOJb 32 BBIMIOJHEHUEM CaMOCTOSITENIbHON palOoThl. Texyrimii
KOHTPOJIb 3aKJIFOYAeTCsi B MOHUTOPHUHIE BBITIOJIHEHHUS] Y4YEOHOW TPOrpaMmbl
JTUCIUTUIMHBL Ha ayJAUTOPHBIX 3aHATUSIX U OICHKE PabOThl Ha CEMHUHAPCKHUX U
MPAKTUYECKUX 3aAHITHUSX.



10.

11.

Ipuioxkenue

OHEHOYHBIE CPEACTBA 15l TEKYILEI'O KOHTPOJIA
YCIIEBAEMOCTHU U TIPOMEXYTOYHOU ATTECTAIIUN

Ilpumepnoie 3a0anusa KOHMPOILHOU PadOMbl

BAPUAHT 1
Bomnpocsr:
Onpenenure MHOHATHS: «aHATUTUYECKAA XUMHUSA», «XUMHUYECKUN aHAIHU3»,
«METOJl aHalu3a», «METOJMKA aHaM3a», «KAYECTBEHHBIA aHAIINU3,
«KOJIMYECTBCHHBIN aHAIIA3.
Knaccudummpyiite morpenrHocTd XUMHYECKOTO aHaIN3a B 3aBUCUMOCTH OT
cr1oco0a BEIYUCICHUS U OT MMPUYUH UX BBI3bIBAIOLIHX.
Jlaiite onpeneneHue CIEIyIOMMUX CHOCOOOB BBIPAKEHUS KOHUEHTPALUU
PacTBOPOB: MOJISIpHAsA KOHLEHTpaLUsI; MaccoBasi, 00beMHasi U MOJIbHAs JI0JIH.
3anummuTte (GOpMysbl AJI BBIUKCICHHUS BOJOPOJHOTO U THMJIPOKCHIBHOTO
nokasaresieid. Kak n3MEHSIOTCSI X BEIMYHHBI B BOJHBIX pacTBOpax KUCIOT U
ocHoBaHuil. [IpuBeaure hopmyiy, OTpakarollyt0 B3aUMOCBS3b [10KA3aTENCH.
[IpuBenuTe ompeneneHue TUTPUMETPUYECKOro aHanms3a. Kakol mpormecc
Ha3bIBaeTCsl TUTpoBaHueM. Knaccupuuupyite METOIbl TUTPUMETPUYECKOTO
aHaiKM3a B 3aBUCHMOCTH OT BUJA XUMHUYECKHUX PEAKIMM, IPOTEKAloIUX B
Mpoliecce TUTPOBAHUS.
[IpuBenuTe MpuMepbl MEPHOW NOCYBI. 7151 KakuX Lelel OHA IPEeIHA3HAYCHA.
[lepeuncirure OCHOBHbBIE CTAANUN I'PABUMETPUUECKOTO aHAIH3A.
3agaum:
OxkpyriuTe pe3ynbTaT u3MepeHus: ontuyecko miuotHoctu 0,345846, ecnu
MOTPEIIHOCTh M3MEPEHUs Ha JaHHOM ydacTke Ikaiel cocrtaBisieT 0,005
enunun? Kakast u3 ocraBneHHbIX HU(P ABISETCS HEAOCTOBEPHOM MM TaKOBast
B 3aIMCH pe3yJIbTaTa HE IPUBOIUTCS?
[IpoBenuTe pacyeT U MPAaBUIBHO OKPYIJIUTE PE3YIIBTAT:
42,50 +2,0045 - 12-2,00 + 35,00:5,0 — 0,0095

Kakass u3 npuBEIEHHBIX PEAKUUU SIBISETCSA NPOTOJIUTUYECKOW U IMOYEMY
CH3;COOH + NH4,OH <=> CH3;COONH, + H,O umm AgNO3 + NaCl <=>
AgCl + NaNOs. Ykaxwure aisi BRIOpaHHOM PEaKIMU CONPSIKEHHbBIC KUCIIOTHO-
OCHOBHBIE NIapbl. 3aAMUIINUTE YPABHEHUE KOHCTAHTHI PABHOBECHS.
Kakue u3 npuBeeHHBIX cMecel MPOSBISIOT KUCIOTHO-OCHOBHOE OydepHoe
JICUCTBHE:

a) YKCyCHasl KMCJIOTa-alleTaT HaTpus;

0) XJIOpOBOJIOPOIHAS KUCIIOTA — HATPHS TUAPOOKHCH;

B) paCTBOp aMMHaKa - XJIOPUJ AMMOHHSI;

I') CepHas KUCIO0Ta-Cylb(}haT aMMOHHUS.
12. B 150,0 ma pactBopa coaepxkurcs 15,0 r xnopuna Hatpus. Paccunraiite

TUTpP pacTBOpa.



13. Paccuuraiite pH 0,100 M pacTBOpa ruApOOKUCH KaJusl.

BAPUAHT 2

1. Onpenenure MOHATHS: «AaHATUTHYECKAS XUMUS», «XUMUUYECKUN aHAIIN3Y,
«METOJ  aHaIu3a», «METOAMKA  AaHAIN3a», «KAYEeCTBEHHBI  aHaJIu3»,
«KOJMYECTBCHHBI aHAIIA3Y.

2. Knaccudumupyiite morpeHocTd XMuMUYECKOT0 aHaIM3a B 3aBUCUMOCTH OT
croco0a BBIYMCICHUS U OT IPUYHMH UX BBI3bIBAIOIIUX.

3. JlaiiTe ompeneneHue CIAEAYIOIUX CIOCOOOB BBIPAKEHUS KOHLEHTpALUU
pPacTBOPOB: MOJISIpHAsE KOHIIEHTpAIUsl; MaccoBasi, 00beMHasi U1 MOJIbHAsI JTOJIH.

4. 3anumute QOpPMYIBI IS BBIYUCICHHUS BOJOPOIHOTO U THIPOKCHIIBHOTO
nokasateneid. Kak M3MEeHSI0TCS MX BEJIWYUHBI B BOJHBIX PAcTBOpPax KHUCIOT H
ocHoBaunuii. [IpuBeaure Gpopmymty, OTpakarollyro B3aUMOCBSI3b IMOKa3aTeNeil.

4. IlpuBenure omnpeneracHue TUTPUMETPHUUECKOTO aHann3a. Kakoil mponecc
Ha3bIBaeTCa TUTpoBaHueM. Kiaccuduimpyilte MeToAbl TUTPUMETPUUYECKOTO
aHaiau3a B 3aBUCUMOCTHM OT BHJAa XHMHYECKHX PEAKIUH, MNPOTEKAIIIHNX B
IPOLIECCE TUTPOBAHMUS.

5. IlpuBemure mpumMepsl MepHOM mnoCyAbl. [ Kakux Ueiner oOHa
npeAHa3HauYeHA.

6. IlpuBenure omnpeneleHne TpaBUMETPUYECKOro aHann3a. llepeunciure
OCHOBHBIE CTaJNH1 T'PAaBUMETPUUECKOTO aHAIH3A.

7. 3anumMTe MaTeMaTH4eCcKue BhIpaKeHHs 3akoHOB byrapa-JlamGepra-bepa
M aJJUTUBHOCTH ONTHYECKUX IUIOTHOCTeW. B Kakux MeTomax aHaimu3a
MIPUMEHSIOTCS] 3TH 3aKOHBI.

8. [IpuBeauTe npuUMEpPHI IEKTPOXUMHAUYECKUX METOJ0B aHAJIN3A.

3agayu:

9. Oxpyrnurte pe3ysbTaT U3MepeHus ontudeckou miotHoct 0,345846, eciu
MOTPEIIHOCTh U3MEPEHHUS Ha IAHHOM y4acTke IKaibl coctasiseT 0,005 equHun?
Kaxkas u3 octaBieHHBIX 1UDp SBISIETCS HEAOCTOBEPHOM WIJIM TaKOBasi B 3allUCU
pe3yabTara He NPUBOAUTCS?

10. I[TpoBeauTe pacyeT U NPaBUIbHO OKPYTJIUTE PE3YJIbTaT:

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

11. Kakast u3 npuBEICHHBIX PEAKLHI SIBISETCS MPOTOJIUTHUYECKON U TTOUEMY
CH3COOH + NH40OH <=> CH3;COONH, + H,0 mm AgNO; + NaCl <=> AgCl +
NaNO;. YkaxuTte ayis BEIOpaHHON PEaKIUU COTPSIKEHHBIC KHUCIOTHO-OCHOBHBIE
napsbl. 3aMuIlUTe YpaBHEHUE KOHCTAHThI PABHOBECHS.

12. Kakue u3 mpuBEACHHBIX CMeCel MPOSIBISAIOT KHCIOTHO-OCHOBHOE Oy(depHOoe

JICUCTBHE:

a) YKCyCHasl KMCJIOTa-aleTaT HaTpus;

0) XJIOPOBOJIOPOAHAS KACTIOTA — HATPHS TUIPOOKUCH;
B) pacTBOp aMMHaKa - XJIOPUJ aMMOHHUSI;

T') cepHas KHCJIOTa-Cyab(}haT aMMOHUS.

13. B 150,0 mx pactBopa coaepxkurcs 15,0 r xnmopuna Hatpus. Paccunrtaiite
TUTpP pacTBOpa.

14. CkoJibkO rpaMMOB pacTBOpPEHHOTO BemecTBa cogepxkutcs B 1,00 1 0,100



M pactBopa BaCly.

15. Onpenenute (HakTOp 3KBUBATIEHTHOCTH W BBIUMCIUTE MOJSIPHYIO Maccy
SKBHUBaJIEHTa (OCPOPHOIN KUCTOTHI U TIEPMAHTaHATA KAJIUS:

a) H3PO4 + 2KOH = K;HPOQ,4 + 2H,0; 6) MnOy4 + 8H* + 5¢ — Mn?* + 4H,0.

16. Paccuuraiite pH 0,100 M pacTBOpa ruJipOOKUCH KaJIHsI.

17. Onpenenure, B MPSIMOM HIIM B OOpaTHOM HampaBlIeHUU OYIET MPOTEKaTh
xumuueckas peakius Fedt + 21- <=> Fe?* + |,. ( Bo ( Fe*'/Fe** )=+ 0,771 B, E°
(1,/21") = +0,535 B).

18. Bbluuciaure pacTBOpUMOCTh Xjopuja cepedpa B Bojge mnpu 25 °C.
ITP(AgCl)=1.78-10%,

Bonpocut k 3auemy
OO0uue BONPOCHI AHAJIUTHYECKON XUMUM

1. [Tpenmer, 3a1auu ¥ PYHKIMHA aHATUTHYECKON XUMUH.

2. Ponb 1 3a/1a41 aHATUTUYECKOM XUMUH B CUCTEME HKOJIOTMUECKOM 0€30I1acCHOCTH, OXPaHbl
TpyZa U IIPU Pa3peIICHUH YPE3BbIYAHBIX CUTYALUH.

3. ITonaTHE METOIa M METOAMKY aHanu3a. MeToabl aHAIMTUYECKON XMMUH.

4. Xumuueckuil aHasu3. MeTo bl XMMHUECKOT0 aHaJIn3a.

5. Buapl XMMHY€ECKOr0 aHaJIM3a: KAYECTBEHHBIN U KOJIMYECTBEHHBIN aHAIN3.

6. AHAIUTUYECKUI CUTHAIL.

7. Pe3ynprar aHaiusa.

8. [MorpemHocTH XMMUYECKOTO aHaM3a. Kiaccudukamnus norpemHocTeil B 3aBUCHIMOCTH
OT crioco0a WX BBIYUCIICHUS U OT IPUYUH UX BBI3bIBAIOLIMX.

9.001m1ee npecTaBIeHUE O CTATUCTHYECKON 00pabOTKe pe3yIbTaTOB aHaIHu3a U (YOPMBI €TO
IIPEICTaBICHHUS.

10. IlpaBuna OKpyrJieHUs pe3yJbTaTOB IPOMEKYTOUHBIX BBIYUCICHUN M  pe3yibTara
aHanu3a. 3Havyallue U He3Hayvalye uQpsbl.
11. IlpaBuna okpyriaeHus NpyU BHIMOIHEHUN Pa3IMYHBIX apu(PMETUIECKUX JEHCTBHIA.

Xumuueckue memoowt ananusza

1. ITonsiTve 0 KoMMYecTBE BenlecTBa. EAVMHNIIBI M3MEPEHNS KOJIMYECTBA BEIIECTBA.

2. DKBUBaJEHT, (PaKTOp SKBUBAJEHTHOCTH, MOJISIpHAs Macca 3KBUBAJEHTA. 3aKOH
9KBHMBAJICHTOB.

3. OG1iee moHsATHE O pacTBOpax. PacTBOpUTENb U PaCTBOPEHHOE BEIIECTBO.

4. CriocoOb! BBIpaKEHHS KOHIIEHTPALMU PAaCTBOPOB.

6. [lonsaTHe o kucinoTax U ocHoBaHUSX. [IpoTomuTHUECKast TEOpHsT KUCIOT U OCHOBAHUMN
(reopus bpencrena-Jloypn).

7. Cuna KUCIoT U ocHOBaHUN. KOHCTaHTHI TucconMaluy KUCIOT U OCHOBAHUIA.

8. BonoponHblil ¥ ruapokcuiIbHbIM nokasarenu. Pacuer pH m pOH BoxHBIX pacTBOpOB
CWJIbHBIX U CJIa0BIX KUCJIOT U OCHOBaHMU.

9. KuciaotHo-ocHOBHBIE Oy(epHble pacTBOPBI: COCTaB, MEXaHU3M JACUCTBHS, MPUMEPHI.
Pacuer pH Oydepnbix pactBopos. bydepHas eMkocTs.

10. KwucrnotHo-oCHOBHOE (IPOTOJMTHUYECKOE) TUTpoBaHue. [IpuMeHeHHe 3aKoHa
SKBHUBAJIEHTOB B THUTPUMETPUYECKOM aHAIH3E.

11. CrannapTHbIE PACTBOPSI.

12. KucinoTHO-0CHOBHBIE HHIUKATOPBI: MPUMEPHI HHANKATOPOB; BEIOOP MHIUKATOPOB.

13. KommnekcHele coenuHeHus. Kpurepunm OTHeceHUs COEAMHEHMM K  Kiaccy
KOMIUIEKCHBIX. [IpuMepbl KOMIJIEKCHBIX COeTMHEHUH.

14. XenaTHble KOMIUIEKCHBIE COEMHEHMUSL.



15. ITpumepsl NpUMEHEHHS] KOMIUIEKCHBIX COEAMHEHUI B aHATMTUYECKON XUMUH.

16. KommiiekcomeTpruueckoe TuTpoBanue. KommiiekcoHoMeTpus.

17. Hanbomnee pacnpocTpaHeHHbIE KOMIUIEKCOHBI. TpuiioH b.

18. IlunukaTtopsl B KOMIUIEKCOMETPUYECKOM TUTPOBAHUH.

19. OxkHuCIUTENBEHO-BOCCTAHOBUTENIBHBIE PEAKLIUN: ONPEAEICHUE, IPUMEPBI OKUCIUTEIIEH,
BOCCTAHOBUTEJIEH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

20. [IppumeHeHrne OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI B aHATUTHYECKOW XUMHUH.

21.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIIBHOE  THTPOBAaHUE:  METOABI,  Kiaccuukanus,
WHJUKATOPBL.

22. [lepmanranaToMeTpus ¥ OUXpOMaTOMETPHSI.

23. ManopactBopumsle coequHeHns. IoHHas 1 MOJIEKYJIsipHasi paCTBOPUMOCTH BEILIECTB.

24. IlpousBeneHHEe pacTBOPUMOCTU. MareMaTudeckas CBsI3b pPacTBOPUMOCTH U
MIPOU3BENICHNS PACTBOPHUMOCTH.

25. IlpumeHeHue MaJOpacTBOPUMBIX COCAMHEHUNW B AHAJUTHYECKONM XUMHH ISt
oOHapyKeHHsI U OTPEICIICHNUs BEIIECTB.

26. I'paBuMeTpHuYECKMI aHaIW3: ONPEACIEHUE METO0/a, METOJbl I'PaBUMETPUYECKOIO
aHanu3a, IpUMeEpPbl IPUMEHEHUs, JOCTOMHCTBA U HEIOCTATKH.

27. O6mias cxema MpoBECHUS TPABUMETPUUECKOTO OMPEICICHHUS METOIOM OCAK/ICHHUS.

28. ®opma ocaxknenus. ['paBumerpudeckas popma. ['paBumerpuueckuii Gpaxtop.

29. Paznuuus npu paboTe ¢ KPUCTALNTUISCKUMHU B aMOP(PHBIMHU OCaIKaAMHU.

30. TexHuka mNpPOBEAEHUS TI'PABUMETPUUYECKOTO OIPEACIICHUS] METOJOM OCaXICHUS:
pacTBOpeHHUe, OCaXIeHHE, TIPOMBIBAHUE OCANKOB, (UIBTPOBAHWE, BBICYIIUBAHHE |
MIPOKaJIUBaHUE.

31. Becol. B3emmBanue. [IpaBuna paboTbl Ha TEXHOXUMHUYECKUX U AHAIMTUYECKUX Becax.

32. PacyeTsl B rpaBUMETPUUYECKOM aHAIM3E.

anmpymenmaﬂbnbte MEmoobl XUMUUECKO20 AHANU3A

1. Xumnueckue, (QU3NKO-XUMHUECKHE M (DU3NYECKHE METO/bl aHalIM3a: ONpeAesIeHHUS,
OCHOBHBI€ MTOHATHS, KJIacCU(UKALINS.

2. DOnekTpoMarHuTHOe wu3nydeHHe. OCHOBHBIE XAapaKTEPUCTHKH JIEKTPOMAarHUTHOTO
m3nyuenus. Cnektpel BemecTB. Knaccudukanus cnektpoB. CrHexkTpaibHas JIMHHUSA.
XapaKTEepUCTUKH CHEKTPAJIIbHON JIMHUU: TOJIOKEHUE MAaKCUMyMa, IIMKOBas M MHTErpajibHas
MHTEHCUBHOCTH, MOJYIIMPUHA, KOHTYP.

3. Onrtuyeckue (CreKTpaabHbIE) METOABI aHAIM3a: Kiaccu(uKanus, 06JacTu NpUMEHEHus,
JIOCTOMHCTBA U HEJAOCTATKHU.

4. 3akonsl byrepa-Jlambepra-bepa u aaIUTUBHOCTH ONTHYECKUX INIOTHOCTENH. MOJISpHBIHA
KO2(DPUIIMEHT CBETOMOTIIONICHHUS.

5. CnocoOsl onpeieneHnst KOHLIEHTPAIMK BEIIECTB B paCTBOPAX.

5. CnextpodoroMeTpsl u PpoTokogopumMeTpsl. HazHaueHre OCHOBHBIX OJIOKOB TPHUOOPOB.

6. DOnexkrpoxumuueckue MeToAbl aHanuza. Kiaccudukanus MeronoB, o0iacTu
MIPUMEHEHHUS], JOCTOMHCTBA U HEIOCTaTKH.

7. O61ee npeacTaBIeHUE O MOTEHIIMOMETPUYECKOM METO/1 aHaJIM3a: ONpe/ieIeHue, IpsMast
MMOTEHIIMOMETPUS U TOTEHIIHOMETPUUECKOE TUTPOBAHHUE.

8. OOuiee npencTaBieHUue 00 aMIIEpPOMETPUIECKOM METO/I€ aHAJIN3a: OCHOBHBIE MTOHATHS,
Kjaccudukanus, o01acTi NIPUMEHEHHUs, JOCTOUHCTBA U HEJIOCTATKH.

9. Obu1ee mpeacTaBieHHE 0 KOHIYKTOMETPHUECKOM METO/IE aHaIn3a: OCHOBHBIE MMOHSTHS,
KJaccudukanus, o01acTi NIPUMEHEHHUs, JOCTOUHCTBA U HEJIOCTATKH.

Kpumepuu OUEHKU omeema Ha 3aueme



Ounenka

Kpurtepuu orBera

3a4uTeHo

['myOokoe u xopollee 3HaHUE U NMOHHUMAaHHUE MPEAMETa, B TOM UYHUCIIe
TEPMHUHOJIOTUU u OCHOBHBIX HIOHSITHI; TEOPETUUECKUX
3aKOHOMEpPHOCTeH;  (akTHMUeCKUX  JaHHBIX;  OOCTOSTENbHBIN,
JIOTUYECKHUI ¥ TPAMOTHBIM OTBET BO BPEMS CIa4M 3a4eTa; yACIbHBIN
BEC OLIMOOK MPU KOHTPOJIBLHOM T€CTUPOBaHUU — He Oosiee 50%.

He3aureno

Cnaboe 3HaHWE OCHOBHOW  TEPMHHOJIOTUH,  TEOPETUYCCKHX
3aKOHOMEPHOCTEH, (HaKTUYECKUX JaHHBIX, OIMMOOYHBIM OTBET Ha

3a4eTe; YACIbHBIN BeC OIMMOOK MPU KOHTPOJIBHOM TECTUPOBAHHH —
oomee 50%.

[Iporpammy cocraBuiia:

K.X.H., JIOUEHT Kadeapbl XUMUU AxrtanueBa A.I'.




PaGouas nmporpamma yTBepikieHa Ha 3acelaHuu Kadeapbl XUMUU

[Tpotokomn 3acenanuss Ne _ 10 oT « 21 » uioHA 2021 r.

3aBenyromuii kapeapoit

[/  CynreiroBa 3.X. /

PaGouas Imporpamma oL[06peHa y‘le6HO'MeTO,I[I/I‘IeCKI/IM COBCTOM

XUMHUKO-010JIOTHYecKoro _ dakysbrera

[Ipotokon 3acemanuss Ne 10 OT « 23 » HIOHA 2021 .

[pencenarens y4eOHO-METOMUYECKOTO COBETA

/ IlnueBa AM. [/

[TporpamMma paccMOTpeHa Ha 3acelaHUU Y 9e0HO-METOINYECKOTO COBETA YHUBEPCHUTETA

[Iporokon 3aceqanuss Ne 10 oT « 30 » uioHd 2021 r.

[Ipencenarens Y4ueGHO-METOINYECKOTO COBETA YHUBEPCUTETA

/__Xamarynsros I11.B. /
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