POEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/J/KETHOE
OBPA3OBATEJIBHOE YYPEKJAEHUE BBICIIEI'O OBPA3OBAHUSI
«MHI'YIICKUA T'OCYJAPCTBEHHBIA YHUBEPCUTET»

Kadgenpa XNUMHUUN

YTBEPXIAIO
[IpopekTop no Hay4yHOU padoTe

M.A. JI3aypoB
« » 20 r.

PABOYAS ITPOI'PAMMA TUCIUAITIMHBI

COBPEMEHHBIE METO/bl XUMHNYECKOI'O AHAJIN3A

CrnemuaiabHocTh: 1.4.2. AHAIUTHYECKAA XUMHUSA

MATAC 202



Pabouas  mporpamma  guctumiiuael  «COBPEMEHHBIE =~ METO/IbI
XUMHUYECKOI'O AHAJIM3A» cocraBieHa B coOTBETCTBUU ¢ DenepabHbIMU
TrOCYJapCTBEHHBIMH TPEOOBAHUAMHU K CTPYKTYpE MPOTPaMM MOATOTOBKH HAYYHBIX
U Hay4YHO-TIEAaroru4ecKuX KaJpoB B aCMHUPAHTYpE, YCIOBUSIM WX peau3allui,
CpOKaM OCBOCHHSI OTHUX MPOTpaMM C YYETOM Pa3IudHbIX (opM 0OydeHUS,
00pa30BaTEeNbHBIX TEXHOJOTHM W  OCOOCHHOCTEH  OTHEIbHBIX KaTEropHii
ACIIUPAHTOB, YTBEP)KICHHBIMH TMPUKa30M MUHHCTEPCTBA OOpa30BaHUS U HAYKH
Poccuiickoit @eneparuu ot 20 okTsi6pst 2021 r. Ne 951.

[Iporpamma coctaBiena:_ApuakoBa P.JI., K.T.H., JlonleHT, npodeccop kad.
XUMUU

(®.1.0., yueHas cTeneHb, 3BaHue, TOJDKHOCTD Pa3padOTUUKOB).

IIporpamma penen3upoBana: TemupxaHoB b.A. K.X.H., 10IeHT Kad.XumMmuu

(®.1.0., yuenas creneHb, 3BaHUE, TOIKHOCTH)

Penensus npuxitansiBaercs k P11/

[Tporpamma obGcyxaeHa u ogoOpeHa Ha 3aceqanuu kadenpsl XuUMHHU
«_» 202 (mpotokoa Ne )

[Iporpamma oOcyxaeHa U 0400peHa METOJUYECKON
KOMHCCHEN CIIEHAIBHOCTEN acCIUPaHTYypPbI

nata (mpotokod Ne )




1. HEJIX OCBOEHUA UCIIUITJIMHbI

Hensimu ocBoeHns AucHUNIMHbI «CoOBpeMeHHbIe MeTOAbl XUMHUY€ECKOI0
aHAJIM32» ABJIAIOTCA:
- II03HAKOMHUTH AaCIIUPAHTOB  C OCHOBHBIMH COBPEMEHHBIMHU METOJAMHU
XUMHAYECKOTO aHAJIN3A;
- 1aTh (yHIaMEHTAJIbHbIE 3HAHUS O MPHUHIMIIAX, 3AKOHOMEPHOCTSAX, 00JIacTAX
IIPUMEHEHUA COBPEMEHHBIX METO0B XMMUYECKOI'0 aHAJIN34,
- HAy4YuTh TIPAMOTHOMY KBAJIM(PUUUMPOBAHHOMY IPUMEHEHUIO BbIOPAaHHBIX
METO/I0B Ha IIPAKTHKE.

2. 3agauy AMCHMILIMHBI

3amaya JUCHUIUIMHBI COCTOUT B TOM, YTO HA OCHOBAHUU TOJYYEHHBIX
TEOPETUUYECKUX 3HAHUW M TPAKTUYECKOTO OBIAJCHHUS METOJaMHU aHajiu3a OOBEKTOB
OKpY)KAIOLIEH Cpellbl, a TaKXe METOJaMH pacueTa pe3yJbTaTOB SKCIIEPUMEHTA,
CTYICHThl MOIJIM TPABWIBHO BBIOMpPATh METOJABl HUCCJIEAOBAaHUS OOBEKTOB B
COOTBETCTBHH C MTOCTABJICHHOW Mepe; HUMU MPoOJIeMOH, pa3paboTaTh cXeMy aHaIu3a,

MMPAKTHYCCKU IMPOBECTH €I0 U UHTCPIPCTHUPOBATH ITOJTYUCHHBIC PE3YJIbTAThI.

3. MECTO JUCIMIIJIMHbI B CTPYKTYPE OIIOII BO

HuciunnnHa «CoBpEeMEHHbIE METOJbl XMMHUYECKOTO aHalin3a» OTHOCHUTCS K
CIELMAaJIbHBIM JUCIMIUIMHAM OTPAaC/IM HAYKH M HAyYHOM CIEUNAaIbHOCTH, BKIIOUEHHBIM
B JUCHMIUIMHBL 1O  BBIOOPY  00pa3oBaTeNbHOIO  KOMIIOHEHTa  OCHOBHOM
npoeccuoHaIbHON o0Opa3oBaTeNbHOM IPOrpamMMBl IIOCJIEBY30BCKOTO
poheCCHOHAIBHOTO 00pa30BaHMs 110 CIEUAIBHOCTH 1.4.2 — « AHATMTHYCCKAS] XUMUSD)
U Bcero Ha ee uzyuyenue otBoautcs 108 yaco (36 yacoB ayaAUTOpHOM paboThl U 72 yaca
CaMOCTOSITeNIbHOM pa®oThl). B cCOOTBETCTBUM ¢ y4eOHBIM IUIAHOM, 3aHATHUS POBOAATCA
Ha BTOPOM TOJTy OOy4YEeHUS.

JlucuuniauHa rOTOBUT K PEUICHHUIO CIEAYIOLUIUX 3ajad MpodeccunoHalbHOMN

H&y‘-IHO-HCI[&FOFH‘-IGCKOﬁ ACATCIBbHOCTH.

B o0nactu nmegarorudeckou aesaTeaIbHOCTH:



-YMEHHUE UCIOJIb30BaTh 3HAHUS U HABBIKU B MEJAroru4eckoi nesTeIbHOCTH
IpU NPEnoaBaHuU JAHHOU JUCIUTIINHBIL.

B o0nactu Hay4HO-KCCIIE10BATENbCKON JEATEIBHOCTH

-yMEHUE TOCTaBUThH 3aJady, MPOBECTU AKCIIEPUMEHT, CHIENaTh BBIBOJBI U
opopMUTH HX.

B o6mactu METOANYECKON IEATETbHOCTH:

-yMeTh pa3OUTh CIOXHYIO CTPYKTYpPY AMCIUIUIMHBI Ha COCTAaBHBIE YAaCTH,
BBEISIBUTh TJIABHBIE W BTOPOCTENEHHBIC TEMBI, COCTaBISATH HEOOXOIMMBIC
JIOKYMEHTBL.

J11s1 ocBOeHHUSI quCUUTUINHBI « COBPEMEHHBIE METOIBI XUMUYECKOTO aHATU3a
aCIUPaHThI UCIOJIB3YIOT 3HAHUS U YMEHUSI, CIIOCOOBI JIEATEIIbBHOCTH U YCTAaHOBKH,
chOpMHUpPOBAaHHBIE B XOJA€ H3Y4YEHHUS CJCAYIOIIUX JUCIMIUIMNH, OCBOCHHBIX B
MPOIIECCEe OCHOBHOM 00pa3oBaTeIbHOM MPOTPpaMMbl BBICIIETO TPO(PECCHOHATEHOTO
Y TIOCJIEBY30BCKOTO 00pa30BaAHMS:

- aHaNTMTUYeCcKas XuMus (METOIbl aHaIM3a, MPOOOOTOOP U MPOOOIIOATOTOBKA,
KOHLIEHTPUPOBAHKE U pa3JIeJICHUE);

- OpraHuyeckasi XuMusi (CBOMCTBA OPTaHUYECKHUX BEIECTB);
- puznueckast xumus (COpOLMOHHBIE MPOLIECCHI);
- ¢pusuka (onTUKa, aTOMHAasi CIIEKTPOCKOMUS, SJIEKTPUUECTRBO);

- MaTeMaTHKa (METOJIbl MAaTeMaTHYECKON CTATUCTUKH).

4 TPEBOBAHUA K PE3YJBTATAM OCBOEHUA JUCHUIIJIMHBI
B pe3yabTare 0ocBOeHMS TUCHUILIMHBI 00YyYaIOLIUICS J0JIKEH

3HATH:

MECTO aHAJIUTUYECKON XMMHUU B CUCTEME HaYK;

- CYIIECTBO PeaKIii U MPOIECCOB, UCIOIb3YEMbIX B aHATUTHUYECKON XUMUU;

CYmHOCTb MCTOJ0B PA3ACIICHUS 1 KOHIICHTPUPOBAHUAA,

CYIITHOCTh ¥ 00JIaCTH MPUMEHEHHS XpPOMATOTpaPUIECKUX METOJIOB aHAIH3A.

YMmeTh:



- IIPUMCHATH B HpaKTH‘ICCKOﬁ ACATCIbHOCTH COBPEMCECHHBIC METOAbI XUMHUYCCKOI'O

aHaJIn3a,

IMPOBOJNUTDH aHAJIN3 MHOT'OKOMITOHCHTHBIX CMeCCﬁ;

Baanern:

MGTOHOHOFHCﬁ BBI60pa MCTOJO0B aHaJIn3a, UMCTb HABBIKHN UX IIPUMCHCHHA,

MCTPOJIOTUICCKUMHU MCTOJIAMH aHAJIM34a,

OCHOBaMH TCOPHH QHAJIMTUYECKOU XUMUU,

HaBbIKaMU  XHUMHWYCCKOI'0O  3SKCIICPUMCHTA, OCHOBHBIMU

AHAJIMTUYCCKUMU

MCTOAAMHU UCCIICOIOBAHMA XUMHUYCCKUX BCUICCTB 1 MATCPUAJIOB,

MMPOBCACHUN XUMHUYCCKOI'O SKCIICPUMCHTA,

HaBBIKAMH palbOThl Ha COBPEMEHHON yuyeOHO-HAy4yHOH ammaparype mpH

YMCHUCM IIPAaBUIJIBHOI'O 00BICHECHUS PE3YJIbTATOB JKCIICPUMCHTA, CCIIHM OAdXKC

pe3yJIbTaT OTPULIATENBHBIN;

METOJaMHU OKa3aHUsA HepBOﬁ IMOMOIIH ITPpKW HECHACTHBIX CIIydYasaX B XUMHUYECKOM

nabopaTopuu
5. OFbEM M BUJI YYEBHOM PABOThHI
CemecTpsl
. TpynoeMKocTh
Bunbr yue6HOM paboTh (aackr) (Yka3zaHue 4acoB IO
ceMecTpam)
AyIUTOpHBIE 3aHATHS (BCETO) 36 36
B Tom uucne:
Jlexuun 18 18
[IpakTrueckue 3aHATUA
JlaGopatopHbie paboOThI 18 18
CamocrosiTenbpHas paboTa (BCero) 72 72
dopmbl aTTecTaluu o
TUCITUTIITNHE 3ayer 3a4eT
(3auer, HK3aMEH)
Ya
Oo6mmas TPYAOEMKOCTb | 3ET 108/3
JUCITUTUTHBI 108 3




6. COAEP’ KAHUME JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE I10
TEMAM (PA3JAEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX
KOJIMYECTBA AKAJEMHUYECKHUX NJIM ACTPOHOMMNYECKUX

YACOB U BUJOB YUYEBHBIX 3AHSATUI

Ta6auna 6.1.
CTpyKTypa U cofep:KaHue TUCHUTLINHBI
Ne Paszpnen Buabl yueOHoii padoThl, BKIOYAS DopMbl
1w/ CaMOCTOSITEILHYIO Pa0OTY CTY/IEHTOB | TeKYLIEro
JMCHHILTHHBI
I U TPYI0EMKOCTH (B Yacax) KOHTPOJIsSA
crieBaeM
Jlexuuu Jlabopar. CPC y
= 3aHATHA ocTu (1o
§ HeTeJIsIM
= cemecTpa)
(5]
dopma
NPOMeEKY
TOYHOTO
KOHTPOJISI
1. | Meronsl pasnenenus un | 4 4 4 14 Kontposs
KOHUCHTPUPOBAHUSA H6aﬂ
2. | DKcTpakiMoHHEIE MeToAbl | 4 4 4 16 pabora
Ne 1
3. | Copbunonnsie  metonsl | 4 4 4 14 KouTtpoub
KOHLETPUPOBAHUSA Has
4. | ®noranus 4 4 4 16 pabdora
Ne 2
5. | Xpomartorpapuueckuii 4 2 2 12 Tect
METOJI aHAIN3a
Hroro: 18 18 72

Coz[epmamle AUCIHHUIIJINHBI «COBpeMeHHbIe METOAbI XUHMHUYCCKOI'0O aHAJIHU3a»

MeTtoabl pa3iesieHusi © KOHIIEHTPUPOBaHUA. 3HAUCHUE METOJIOB Pa3ICICHUS
W KOHIICHTpUPOBaHUS, oOsactu mnpumeHenus. Kiaccudukanus MeTOOB.
KonudecTBeHHBIE ~ XapaKTEPUCTHKHA  PA3ACIICHWsT W KOHIICHTPUPOBAHMS:
kodphULMEHT  pachnpenesieHusi,  CTENeHb  W3BJICUCHMs,  KOA(PUIUEHT
KOHIIEHTpUpOBaHus, KodhpumueHT pazaeneHus. CoueTaHne KOHIEHTPUPOBAHUS C
METOJIaMU OIpeIeTICHNs: KOMOMHUPOBAaHHBIC U THOPHUIHEIE.

3KCTpaKHl/IOHHLIe METOAbI. OTansl pa3BuTHUA, COBPEMCHHOC COCTOSHHC.




OCHOBHBIE TOHATHS U TEPMUHBI. Y CIIOBUS SKCTPAKLIUH BEIIECTB.
KonnuecTBeHHBIE XapaKTEPUCTUKH SKCTPAKIIUU.

Knaccudukanus  skcTpakiuoOHHBIX — cuUcTeM.  CrHocoOBl  OCYIIECTBICHUS
DKCTPAKUMHM. ABTOMATH3alUsl HOKCTPAKLIUOHHBIX IPOLECCOB. DKCTPAKIUS
MUKPODJIEMEHTOB. DKCTPAKIUsI OPraHUYECKUX COeIUHEHUN. CBepXKpUTHUYECKas
¢ronHAS SKCTPAKINS: TOCTOMHCTBA M OTPAHWYCHUS METO/A.

CopOunoHHbIe MeTOAbI KOHIEHTPUPOBAHMS: METOAbl UCIIAPEHUS; OTTOHKA
MOCJIe XUMUUYECKUX MPEBPAILICHUI; Ta30Basi SKCTPAKIIUS U aHAIIU3 MapoBOM (hasbl.
Oc00EHHOCTH KOHIIEHTPUPOBAHUS OCAKICHUEM U COOCAKIeHUEM. Jl0OCTOMHCTBA U
HejocTaTku. TpeboBaHMs K KOJUIEKTOPY W MyTH ero BeiOopa. Heopranmueckue u
opraHuueckue coocagutenau. [IpuMepbl HCMOIB30BAaHUS COOCAXKICHUS IS
KOHILICHTPUPOBAHUSI HEOPTAHUYECKUX U OPTAHUUYECKUX COCTMHEHUMN.

djoranus. Texnuka ocymecTBieHus . OaoTanus MOCIe OCAKICHUSAN NOHHAS
daotarus. @akTopkl, BAUSAIONINE HA (IOTAIMOHHOE KOHIICHPUPOBAHUE.

CenekTuBHOE pacTBOpEHHUE. PactBopurenu, obecreunBaroIe
M30UpPATENIbHOCTh  pacTBOpeHus. I[lpumepsl UCMONB30BaHUSI  CEJIEKTUBHOTO
pacTBopeHHs B (pa30BOM aHAJIM3€ HEOPTraHWYECKUX MaTEpHaOB U IS
KOHIICHTPUPOBAHUS MUKPOAJIEMEHTOB MPU aHaIM3e MoYB U pacteHuid. [IpodupHas
minaBka. CyIliecTBO METOJa M €ro 3HaueHHe MpHU ONpeAcieHUU OJaropogHBIX
MetauioB.  [IpuMepbl  KMCMONB30BaHWA  METOAOB Uil BBIACIEHUA U
KOHIICHTPUPOBAHUS MUKPOAJIEMEHTOB M OPTaHUUECKUX COSAUHEHUM U3 PA3TMYHBIX
00BEKTOB: O0BEKTHI OKPYKAIOIEH Cpebl (Pa3INYHbIC TUITBI BOJI, TTOYBBI, BO3/IYX),
MUIIEBIX MPOTYKTOB, OMOJOTUYECKHUX U APYTUX OOBEKTOB.

XpomaTtorpapuyeckuii MeTo] aHAIHU3A

CymHocTh XpoMmarorpaduueckoro meroma. Mcropust ero BO3HHUKHOBEHUS.
CoBpeMeHHOE COCTOSIHUE METoJa U 00JIaCTH MPUMEHEHHs, 3HAYe€HHE U MEeCTO
cpeau JpYrux  aHaJUTUYECKUX METOAoB. Pexum  xpomatorpaduueckux
MPOIIECCOB: ()POHTANBHBIN, BBITCCHUTCIBHBIN, JNMIOCHTHBIM. Kraccudukarms

XpoMaTo-rpaduyecKuX METOJIOB IO arperaTHOMYy COCTOSIHMIO (a3, MEXaHU3MY



B3aMMOJICUCTBHUSL  copOaT-copOeHT,  NPUMEHSEMON  TEXHUKE,  CIocoly
OTHOCHUTEJILHOTO nepeMeneHus das.

Teoperuyeckne ocHOBbl xpomarorpagum OCHOBHBIE XapaKTEPUCTHKU
XpoMarorpaduueckoro npoiiecca. Koaddurment pacrpeiesieHus.
VYaepxuBaembii 00beM u  Bpemsa yraepxkuBaHus. Kosdduuuent emkoctu.
Koaddumment ynepxkuBanmsi, ero ¢usnueckuii cMbicia. CenekTUBHOCTh U
3 PEeKTUBHOCTH XpoMaTOrpaduuecKoro pazjiesieHus. Koaddumment
pasnenenus. Paspemienue.

Teopust paBHOBecHOU Xxpomarorpaguu. CBs3b CKOPOCTH IEpPEMEIICHUS
BEIIECTBA BJIOJIb CJIOS HEMOJABWKHOU (ha3bl ¢ KO3(PPUIMEHTOM pacupeaeieHus U
M30TepMOil copOunu. 3aBUCUMOCTh (hOPMBI XpoMaTOrpauyecKoro n1uKa oT BUaa
U30TEPMbI COPOILIUU.

Pa3mbiBanue xpomarorpaduyueckoid 30HBI U €ro (U3UYECKUE HPUYHUHBIL.
HepaBHoBecHas xpomarorpadus. OCHOBBI KOHUENIUN TEOPETUUYECKUX TapEIOK,

CBA3b C IIPOTHUBOTOYHBLIM PACIIPCACICHUCM. Yuclio TEOPETUYECKUX TapEIOK M

adpdexktuBHOCT,  KOJOHKU. [lonsitue BOTT. HegoctaTku  KOHIENIUU
TEOPETUYECKHUX TAPEIIOK.

Kunernueckue Tteopun xpomarorpadguu. DakTopbl, BIMUSIOINIME Ha
pa3MmbiBaHue  30H  (BuxpeBas  auddysus, wMonekynspHas — auddysus,
COTPOTUBJICHUE Maccolepeayl B TMOABMIKHOM U HEMOABMXHOU  (hazax).
3aBucumocts BOTT or ckopoctu mnotoka. YpaBHenue Ban-/leemrtepa.
[TpuHnMnIMaTBHAS cxema xpomarorpada. Bri6op napaMeTpoB
XpoMarorpaduueckoro OTpEeICIICHHUS. Nnentuduxarus BEILIECTB.
KonnuectBenublii aHanui3. M3mepeHue IUIOMIAAENH W BBICOT MUKOB. MeTomab
BHYTPEHHETO M BHEIIHETO CTaHAapTOB. MICTOUHMKH OIMTUOOK, BOCTIPOM3BOIUMOCTh
U3MEpPEHUM.

I'azoBast xpomartorpagus

[Tpunuun wmerona. Teopernueckue ocHOBbI MeToaa. OmnpenelnsiemMble
BeniectBa. OCHOBHBIE aHAIMTHUUYECKHE XapaKTEPUCTHKHU. ['a30-afcopOIiMoHHas u

ra30->XKHJIKOCTHast XpoMarorpadus.



Anmnaparypa Juist ra30Boil Xxpomarorpagpuu. XpomaTtorpapuueckrue KOJIOHKH,
TEpMOCTaThl, JeTeKkTopbl. Kilaccupukanus IETEKTOPOB U UX BaKHEHIIME
XapaKTePUCTUKU (JIMHEHHOCTb, YYBCTBUTEIHHOCTb, OTHOIICHHE CHUTHAJ/IIYM,
npenen ooHapyxeHnus ). [IporpaMMmupoBanue TeMieparypsl.

["a3pi-HOCHUTENH, aCOPOCHTHI W HEMOJBIXKHBIE (a3bl, TPEOOBAHUS K HHM.
MomudurnupoBanre HocutTeneil. PeaknnonHass Ta3oBas  Xpomartorpadmus.
BricokoaddexTuBHas kanmmisipHas xpomatorpadus. [Ipumepsl npumMeHeHMs..

KauecTBennsiii  razo-xpomartorpaduueckuii  aHanu3. Mnpentuduxarms
BELIECTB HAa OCHOBE BEIMYUHBI YyAepkuBaHUsA. Meron TtectepoB. MHIEKCHI
yaepxuBanusg Kopaua. VICTOYHMKHM HOTpEIIHOCTEH IpPU HX OINPEACIICHUU.
Metoauka KOTMYECTBEHHOM ra30Boi XxpomaTorpaduu.

Xpomaro-macc-ciektpomeTpus. O61acTH IPUMEHEHHUSL.

KuakocrHas xpomarTorpagus

[Tpuaumn METO/ia. Onpenensiembie BEIIECTBA.
AHanuTUYECKUEXapaAKTEPUCTUKHU COBPEMEHHOMU BBICOKO-3((EKTUBHOMN
xpomarorpadhun (BOXX). Anmaparypa s KMIKOCTHOM Xpomartorpaduu.
XKunkoctueie xpomatorpadsl (KOJOHOUYHBIE, KanmwuigpHbie). Hacockl. BBombl
npo0. Konouku. [lerekropsl u ux Bei0op. [logroroska npoOsI.

AncopOoumnoHHas xpomartorpadus.

OcHOBHbBIE TPEJICTaBICHUS O MEXaHU3ME >KMJIKOCTHOW aicOpOIMOHHOIM
xpomatorpadpun (JKAX): poiabp XUMHUK TIOBEPXHOCTH aJCOpOEHTa W TPHUPOJIbI
KUIKOW MOABMKHOM (ha3pl. CuUMKaresip, €ro CTpyKTypa U XUMUSI TOBEPXHOCTH.
MonupuurpoBaHHbIe CUIIMKAreId, IPUHLHUIIBI UX MOJy4YeHHs U cBoMcTBa. OKCH
amtomMuHug u npyrue copoentsl B XKAX. Tpebosanust k HuM. Ilogsuxknas ¢asa
(omoeHT) W TpeboBaHWS K HEW. Omoupyromias Ccujia TOJIBIKHOW (asbl,
ANIOOTPONHBIE Psiibl. BiMsiHME MPUPOIBI U COCTaBa JJIIOEHTA HA CEJIEKTUBHOCTH
paznenenust B XKAX. M3okpaTuueckoe W rpaJMEHTHOE 3IIOMpoBaHue. BausiHue

TEMIIEPaTypPbl HA AITOUPOBAHHUE.



HopmainbHo-¢a3zoBas KAX Ha cunukarene. Mogenu yaep>KUBaHUS U THUIIbI

B3aMMOJICUCTBUS copOaTa C MOBEPXHOCThIO copOeHTa. Ponb Bombl. OO6nacTu
IpUMEHEHHUs HopMaJlbHO-(a3oBoi JKAX.
O6paxxenHo-¢paszoBas  xpomatorpaduss Ha MOJIUDPHU-IIMPOBAHHBIX COpPOEHTAX.
Mexanusmbl yaepxuBanusa. ConbBooOHas Teopus yaepKuBaHus. BriusiHue
CTPYKTYpbl COpOATOB Ha yJepKMBaHUE (AUMOJIBHBIA MOMEHT, MOJISIPU3YyEMOCTD,
00BEMBI MOJIEKYJI, ITOIIA/Ib THIPOPOOHOH MOBEpXHOCTH ). BiusiHMEe COOTHOIIIEHUS
MOJISIPHBIX U HEMOJISIPHBIX TPYIII, BHYTPUMOJIEKYJISIPHBIX CBSI3€H U pacripeeieHust
AJIEKTPOHHOM IJIOTHOCTH B MOJIEKyJIaX copOara Ha ux yaepkuBanue. [I[pumenenue
obpamenHo-pazoBoit BOXX.

HNonoodmennass  xpomarorpadgus. CymHocts Metona. OCHOBHBIE
NPE/CTaBICHUS O MEXaHW3ME HMOHHOTO oOMeHa. MoHooOMeHHOe paBHOBECHE.
Koncranta paBHOBecHUsi, CEIEKTUBHOCTb, (akTop  pazgencHus.  Psabl
cejqekTuBHOCTA. KuHeTnka noHHOro oOMeHa. MOHHBIII OOMEH B HEBOOHBIX U
CMEILIaHHbIX Cpeaax.

Heopranudeckre u opraHuyeckue HMOHOOOMEHHHUKM, UX KJacCU(UKaIS.
KommnekcooOpasyromue  copOeHThl.  DU3MKO-  XUMHYECKHE  CBOMCTBA
MOHOOOMEHHUKOB (0OOMEHHAas eMKOCTh, HA0yXaHHe, TEpMUUECKasi U peaKMOHHAs
yCTONYMBOCTD). CUHTE3 HOHOOOMEHHHUKOB.

Honnsiii ooMeH B kojoHkax. [[pumenenue B ananuze. OnpeneneHue oo0Iiei
COJICBOM KOHIIEHTpAI[UU, KOHIIEHTPUPOBAHUE MHUKPOIPUMECEH U3 pa3z0aBICHHBIX
pacTBOopoB. Pa3znenenue 3yeMEHTOB ¢ ONM3KMMU XUMHUYECKUMHU CBONCTBAMU U
AMHUHOKUCJIOT.

HNonnass xpomarorpadusi. OcHOBbl HOHHOW Xxpomatorpadpuu (MX).
Copbentsl, TpeOoBanusi Kk HUM. CuHTe3 copOeHTOB. BBIOOp cOpOEHTOB, pa3zmMep
4acTull, MaTpula, (yHKIMOHAIbHBIE Tpynmnbl. Bpems ynepkuBaHus HMOHA, €T0
CBSI3b C KOX(D(PUIMEHTOM CEJIIEKTUBHOCTH, OOMEHHOM €MKOCThIO, 00BEMOM
copbenta. DmoeHThl. CocTaB M dmioupyromias cnocooHocts. Bmusuue pH u
KOHIIEHTpAIMH AJII0EHTA Ha yAep>KMBaHHe MOHOB. Anmnaparypa g UX, cnocoOsl

ACTCKTUPOBAHUA. I[BYXKOJ'IOHO‘-IHEUI N OJHOKOJIOHOYHAas MOHHAasdA XpOMaTOFpa(l)I/Iﬂ.



YcnoBust onpeneseHuss aHMOHOB WM KaTuoOHOB. llpumepsr npumenenus MX B
aHaJM3€ CMeceld HEOPraHMYECKUX U OPTaHUYECKNX aHHOHOB M KATHOHOB.

Hon-napuas xpomarorpagus. CymHocts Metoaa. HopmanbHo-(ha3oBast u
oOpamieHHo-(a3zoBasi uOH-mapHas xpomarorpadus. IlpumeHeHue B aHanu3e
OPTraHUYECKUX U HEOPTaHUUYECKUX COCTUHEHUMN.

JKCKJIIO3MOHHAsA XxpoMmartorpagus., CymHocTe MeTona. OcobeHHOCTH
MeXaHU3Ma yAepKuBaHus MoJeKysr. O01acTy NpUMEHEHHUS.

Jlurangoomennas xpomarorpadgus. CymHocts Metoma. CopOeHTBl H
HNOJBHHBIE (Da3bl AJIs pa3ieIeHUs] aMUHOB U aMUHOKHCIIOT.

AKuakocTb-KUAKOCTHAA (pacnpenenureabHasi) xpomatorpagusa. OCHOBbI
Metona. Koaddunment pacnpeneneHus, pakTopsl, BIUSIONIME HA €T0 BEJIUYUHY.
Hocurenu, nonsuwxHble ¢a3pl, TpeOoBaHud K HUM.  [lonBukHbIe (a3bl.
[IporuBotrouynas xpomartorpadus. [Ipumepsl npuMeHEHUs.
TonkociioiiHass u OymaskHas xpomartorpagus.TeopeTrnueckre 0OCHOBBI METOJOB.
Benuuuna Kr, ee cBs3b ¢ koadduirieHToM pacnpenenenus. MeToabl onpeaeaeHus
TOoi BenuuuHbl. PakTopel Ha Hee BiMsomMe. bymara s xpomartorpaduw,
MO/IJTIOXKKHU, COPOEHTHI JyIsi TOHKOoCoiHOM xpomarorpaduu (TCX). PactBopurenu
JU1st OyMa)KHOUM M TOHKOCJIOMHOM XpomaTorpaduu.

TexHuKa NoJly4eHnss XpOMaTorpaMM: BOCXOAAIIAs, HUCXOAAIIAs, OMHOMEPHAs,
JIByMEpHasi W KpyroBas. OnekTpodoperudeckas OymaxkHas XpomaTtorpadus.
MeTo1bl Ka4ECTBEHHOTO U KOJIMYECTBEHHOT0 aHainu3a. BeicokoagdexruBnas TCX.
OO6actu MpUMEHEHUSI.

CBepxkputuueckass d¢uionanass  xpomarorpagusa  CylmHOCTH  MeETOJa.
Cepxkputuyeckue QIIOubl, OCHOBHBIE WX CBOWCTBA (MJIOTHOCTb, BSA3KOCTD,
kodhpumment muddysun). Komonku, odnactu npumenenus. CpaBHEHHE METOIOB

BOXX, ra3zoBoil 1 cBepXKpUTHUYECKOH (IHOMIHON XpoMaTorpaduu.
7. PECYPCHOE OBECIIEYEHHE.

Kadenpa Xumuu pacnonaraet KagpoBbIMH PECYpPCAMH, TapaHTUPYIOIIKUMU

Ka4CCTBO MMOATOTOBKHU aCIIMPaHTAa 11O CIICHUAJIbBHOCTHU 1.4.2. Ananumuyeckas Xumus

B coorBeTcTBUU ¢ DI'T.



8. OBPA3OBATEJIBHBIE TEXHOJIOT U

[Tpy W3ydeHUW TEOPETHUECKOTO Kypca Ha JIEKIHAX IPeIycMaTpUBaCTCS
3aJI0)KEHUE MaTepuaia B BUjae npe3eHTaruu. OTaeabHbIe JCKIIUN U3J1araloTcs Io
POOIEMHON TEXHOJIOTHH.

Ha Jekmusx HCIONB3YIOTCS B KAdeCTBE JIEMOHCTPAIMOHHOTO MaTepuaja
[Tepuoauueckas cuctema snemeHnToB /. 1. MenaeneeBa u psij [pyrux CpaBOYHbIX
TaOJIHUIL.

HekoTopsie pa3ienbl TEOPETHUECKOTO Kypca M3YJaroTCs C MCIOJIh30BaHUEM
OTEePEKAIOIIEH CaMOCTOATEIFHONW pa0dOThl: MAarMCTPAHTHl IMMOJydaloT 3aJaHus Ha
O3HAKOMJICHUE C HOBBIM MaTEPHAJIOM JI0 €T0 W3JI0KEHHUS Ha JICKITHSIX.

Jiis 6osiee OCHOBATEIHHON OIEHKH YCBOSIEMOCTH TEOPETHUECKOTO MaTepuasa
MarucTpaHTaM NpPEUIaraloTCs TECThl, a TaK)Ke TPAJIMIMOHHBIC IMHCHMCHHBIC M
YCTHBIC KOHTPOJIbHBIC MEPOIIPHUATHS (KOJUIOKBHYMBI, KOHTPOJIbHBIE pa0OTHI).

8. HEPEYEHb YYEBHO-METOJANYECKOI'O OBECIIEYEHUA JJIs
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIUXCSI IO
JANCHIIIJIMHE

8.1. IlepeyeHb-y4eOHO-METOANMYECKOT O o0ecrieyeHUust IS
CaAMOCTOAITEJIbHOI Pa00ThI 00Y4alOIIUXCS M0 IMCHUIIINHE:

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

2. Bacunbe B.I1. Ananutudeckast xumusi, B 2-X kH., M.: JIpoda, 2002.

3. OcHoBBl aHanmuTHYeCKOW XuMHH. [IpakTHdeckoe pyKOBOJICTBO. YdeOHOE
nocobue nisi By3oB. Ilom pen. FO.A. 3omoroBa. M.: Beicin. mik., 2001. 463 c.

4IlpaktukyM 10 (U3UKO-XUMHUYECKUM MeTojgaM adanuza./[lom  pen.
[Terpyxuna O.M. M.: Xumus, 1989

5.®uzuko-xumMudeckue Metoabl aHanusa. / Ilox pen. AneckoBckoro A.N.,
JL: Xumus, 1988

8.2. Yka3zaHus AJis1 00y4arIMuXcsi M0 0CBOECHHUIO TUCITUTITIMHBI

Ta6auna 8.1.
Coaep:xaHue caMOCTOATEIbHOI padoThI 00yYAKOIIMXCS

NoNo Temvbi/6onpocul, 8bIHOCUMbBIE HA CAMOCMOAMETbHOE [Kon-60 %DOPMbI
n/n usyueuue wacoe pabombi
1. Merons! pasnenenust n koHUEHTPHUPOBaHYS 14 cobece0BaHue
DKCTPaKIHOHHBIE METOIBI 16 cobecer0BaHMe
. |CopOIHMOHHBIE METOBI KOHIIETPUPOBAHHS 14 cobeceoBanme
4. |®norauus 16 cobGeceoBanme
. Xpomarorpaduueckuii METO1 aHAIH3a 12 cobeceoBaHne




9. YYEBHO-METOANYECKOE U UTHOOPMAILIMOHHOE
OBECIIEYEHMUME JUCIUITJINHbI

9.1.YueOHas auTepatrypa

a) OCHOBHAas

1. OcHoBbl aHaymTHYecKOW xumun. B 2-x xH. /Ilox pen. FO.A. 3omotoBa. M.:
Bricmr. mk., 2005.

2. Bacunbe B.I1. Ananutudeckast xumusi, B 2-X kH., M.: JIpoda, 2002.

3. OcHOBBI aHAMUTHYECKOM XUMHH. [IpakTHyeckoe pyKOBOJCTBO. YdeOHOE
nocobue s By30B. [lox pen. FO.A. 3omoroBa. M.: Beicmi. mik., 2001. 463 c.

4 IlpaktTukyM 110 (QU3HKO-XMMHUYECKMM MerodaM aHaiuza./Ilom pen.
[Terpyxuna O.M. M.: Xumus,1989

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

6.YapeikoB A.K. Maremartnueckass oOpaboTKa pe3yJbTaTOB XUMHUYECKOTO
aHanu3a, JI.: Xumus,1984

7.Amenun B.I. XHUMHUYECKHE METOJIbI UJCHTUPUKAITUN u
MOJIYKOJIMYECTBEHHOT'O AKCIpecc-omnpenesieHuss BemectB. Bmagumup. W3n-Bo
Bal'y. 2001.

8. Amenmua B.I'. AnanmuTtudeckas Xumus. MeToaUYecKHWe YKa3aHHS K

nabopaTopHbIM pabotam. Bragumup. U3n-so Bal'y. 1998.

0) J0IOJHUTEIbHasA

1.KpemikoB A.I1. OCHOBBI aHAIUTUYECKON XUMUH, B 2-X Tomax, M.: Xumus,
1972

2.1IIBapuendax [I',®namka ['., KoMmiuekcoHOMETpUYECKOE THUTPOBAHUE,
M.: Xumus, 1984

3.bok P. MeToibl pa3iioxkeHus B aHAIUTUYECKON Xxumun, M.: Xumus, 1984

4 JIypre HO.FO. AnanuThueckass XUMHUS MPOMBIIUIEHHBIX CTOYHBIX BOJI.
M.: Xumus, 1984

S5.bymaroB  M.H., Kamunkun W.II. IIpakTuyeckoe pyKOBOACTBO IO
dboTomeTpudyeckum Merogam aHanuza. JI.:Xumus, 1986.

9.2. HTepHeT-pecypcChbl:

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 snektponnas 6ubinoreka

http://elibrary.ru/default.asp Poccuiickas HanimonaabHas OMOIMOTEKA

http://primo.nlr.ru  http://nbmgu.ru DnekTponnas  OuOIHOTEKA
Poccuiickoii rocygapcTBeHHOM OMOIHOTEKH


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

9.3. IIporpammHoe obecnieueHmne

YuuBepcuteT oOecriedeH HEOOXOMMMBIM KOMIUIEKTOM JIUIIEH3HOHHOTO U
CBOOO/IHO pPacIpOCTPaHSIEMOTO0 NPOrPaMMHOTO OOECHEYEHHs, B TOM YHCTE
OTEYECTBEHHOT'O IIPOU3BOICTBA.

Kaxnprii oOywaroruiicss B TEYEHHE BCETO TepHoja OOydeHHUs oOecredeH
WHIUBUTyaJIbHBIM HEOTPAaHUYCHHBIM JOCTYIIOM K 3JIEKTPOHHOU WH(OPMAIMOHHO-
00pa30BaTEeNBHON Cpelic YHUBEPCHUTETAa U3 000N TOYKH, B KOTOPOH HMEETCs
J0CTYynl K WH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOW ceTn «VHTepHeT» Kak Ha
TEPPUTOPUU YHUBEPCHUTETA, TaK U BHE €€.

YHuBepcurer oOecnedyeH  CIAEAYIOUIMM  KOMIUIEKTOM  JIMLIEH3UOHHOIO
IPOrpaMMHOTr0 0OecTIeueHUsl.
1. JIuneH3noHHOE MporpaMMHOE o0ecrieueHue, ucnoibyyemoe B Uarl'yY

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. [IporpaMMHBIit KOMILJIEKC MMUC “BusyanpHas Crynus

TectupoBanus’™

1.4. AutuBupycnoe 10 Eset Nod32

1.5. CnpaBouHo-ipaBoBasi cuctema ‘“KoHcynbTant”

1.6. CipaBouHO-TIpaBoBas cuctema “I'apant”

Hap;I):[y C TpaauOWOHHBIMHU HW3JAHUSAMH CTYACHTBI M COTPYAHHUKH HMCHOT
BO3MOKHOCTD ITOJIb30BATHCA IJICKTPOHHBIMHU IMOJHOTCKCTOBBIMU 0azamu JaHHBIX:

Taouauna 9.1.
Ha3BaHnmue pecypca Ccbuika/moctyn
DnekTpoHHas OubiaroTexka onHiaiH «ExuHOe http://window.edu.ru
OKHO K 00pa30BaTeIbHBIM pecypcamy
«O6pazoBarenbHbIi pecypc Poccuny http://school-
collection.edu.ru
®denepanbHbli  00pa30BaTENbHBI  MOPTAI: http://www.edu.ru —
YUPEKICHUS, MPOrpaMmbl, cTaHaapTel, BY3sI,
tectel EI'D, THA
denepalibHBbIHI HCHTP UH(POPMAIIMOHHO- http://fcior.edu.ru -
oOpa3oBarenbHbIX pecypcoB (PLIMOP)
9BC "KOHCVYJIbTAHT CTYAEHTA". http://polpred.com/news
OnekTpoHHasi OMOJMOTEKa TEXHUUECKOTO By3a
N3narenscTBO «Jlauby. DNEeKTPOHHO- http://www.studentlibrary.r
OMOIMOTEYHAs CUCTEMA u-
Pycckas BupTyanbHas OnOanoTeka http://rvb.ru —
U3narenscTBO «Jlaubpy. DNEeKTPOHHO- http://e.lanbook.com -
OuOIMOTEeYHAs cCUCTEMA



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 oOpazoBanust HOra
Poccun «Axkagemusi»

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

Hayunast anexktponHas 6unbnuoreka «e-Library»

http://elibrary.ru/defaultx.a
§Q -

DnekTpoHHO-0nbmoTeyHas cuctema [PRbooks

http://www.iprbookshop.ru

DNEeKTPOHHO-CIIPABOYHAs CUCTEMa JOKYMEHTOB
B chepe oOpazoBanus «MuDopMmo»

http://www.informio.ru

HNudopmaiimoHHo-TipaBoBas cucrema

«KoHCynbTaHT-TIITIOCH

CereBas Bepcus, TOCTYyIHA
CO BCEX KOMIBIOTEPOB B
KopnopaTuBHOM cetr MHTT'Y

HNudopmanmonHo-npaBoBas cucrema «I'apant»

CereBas Bepcusi, JOCTYITHA
CO BCEX KOMIIBIOTEpOB B
KopnopatuBHOU cety MHTT'Y

DnexkTpoHHO-0MbIMoTeuHas cuctema «kOpaiim»

https://www.biblio-
online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

T CTUTIIAHBI

[lepeueHb HEOOXOIUMBIX TEXHUYECKUX CPEICTB OOyUEHHUS, UCTIOIb3YEMBIX B

y4eOHOM TIpoliecce IS OCBOCHHUS  JIUCIMIUIMHBI

XUMHWYCCKOI'O aHaJInu3a»:

1. Becwl ananuTH4eckue, TEXHUUECKHE.
2. Cnextpodoromerp CD-46.
3. ®orokonopumeTrpsl KOK-2, KOK-2MII.
4. Nonomepsl 130, DxcnepT, AKBUJIOH.

«CoBpeMEHHbBIC METO/IbI

5. AtomHO-a0copOumoHHbI criekTpoMeTp «KBant Z-OTA» ¢ mporpaMMHbIM

oOecrieyeHueM U HabOpPOM JIaMIl.

6. I'azoBbIil Xpomartorpad «Kpucramnm ¢ geTeKTopaMu Mo TEIIONPOBOIHOCTH,

QJICKTPOHHOMY 3aXBaTy U KAITHJUIAPHBIMHA KOJIOHKAMMU.

7. O6opyaoBaHue AJisi TOHKOCJIOWHOM XpoMmaTorpadpuu.

8. UK-cniekTpomeTp.

9. Mepnas nocyna, CTynKY JjIsi TPOOOTOATOTOBKY M3 araTa | SIIIMbI, YalllKH,

TUTJIA U3 TUIATUHBI, KBapIla, CTEKIIOYTJIEPOIa.
10.Lentpudyra.

11. KoMnberioTepHOE M MyJIbTUMEAUNHOE 000PYAOBaHUE.

12. BUn€O- ¥ ayIMOBU3YyaIbHBIE CPEICTBA OOYUEHUS 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 OBYUYAIOLIUXCA
IO OCBOEHUIO JUCHUMIIVINHBI

Teopetnueckuii MmaTepuan IUCHUIIMHBI « COBPEMEHHBIE METOJIbI XUMUYECKOTO
aHaJIM3a» U3Y4aeTCs B TEUEHUE 3-TO CEMECTPA B COOTBETCTBUU C YUEOHBIM IJIAHOM.
CamocrosiTenbHas BHEAyIUTOPHAs padoTa MarucTpoB oOecreyeHa 3JIeKTPOHHBIMU
y4eOHO-MEeTOIMUEeCKUMHU pecypcamu (cuctema Moodle), BO3BMOKHOCTBIO OOIIEHHUS
MarucTpaHTa ¢ MpernojaBaTeieM MOCPEICTBOM DJIEKTPOHHOM MOUTHI, JOCTYIIOM B
Internet.

OCHOBY TEOPETHYECKON MOJATOTOBKA MO JUCLMIUIMHE  COCTABJISIOT
JIEKIIUU, KOTOPBIE MPEJICTABISAIOTCS CHCTEMATUYECKU B COUETAHUH C CEMUHAPCKUMHU
1 1a00paTOopHbIMU 3aHIATUSIMU. OCHOBHBIC YUCHHUS U BIIaJICHUS OTpabaThIBAIOTCS U
3aKPEIUISIOTCS HA CEMUHAPCKUX U 1a00OPATOPHBIX 3aHATUSIX. AYJTUTOPHBIC 3aHATHUS
(JIeKIuHU, cCeMUHAphl M J1a00paTOPHBIC 3aHATHS) O0BEIUHEHBI C CAMOCTOATEIHLHOM
BHEAYyAUTOPHON pabOTON MAarucTpoB HaJ PEKOMEHIYEMOU JIMTEPATypOM, a TaKkKe
3aIaHUSIMU, KOTOPBIE€ BBIAAET MPENoaBaTeib U MPU MOATOTOBKE K JIAOOPATOPHBIM
3AHSTUSIM.

[Ipy wW3yYyeHMH NUCIUIUIMHBI MarucTpaHTaMU MOTYT MCIOJIb30BAThCS
cienyrone nHHOPMAITMOHHBIE TEXHOJIOTUY U MHHOBAIMOHHBIE METO/IbIL:

- DJEKTPOHHBIM  BapuaHT y4eOHO-METOJUYECKOTO KOMIUIeKca (C
HCIIOJIb30BaHNEM cucTeMbl Moodle);

- pECYpCHI JIEKTPOHHOM OMOIMOTEYHOM CUCTEMBI;

- pecypcbl UHTEpHET;

- MyJIbTUMEANITHAS TEXHUKA.

[IpenonaBarenb, YUTAIOMUA AUCIUILIMHY, BEAET y4e€T MOCEHAaeMOCTU U
OCYUIIECTBIISIET KOHTPOJb 32 BBIIOJHEHUEM CaMOCTOSITENIbHOM palOoThl. Texyrimii
KOHTPOJIb 3aKJII0YaeTCsl B MOHUTOPHUHIE BBIMOJHEHHUS Y4yeOHOM MporpaMmbl
JUCHUIUIMHBI HA ayJUTOPHBIX 3aHATUSIX U OLIEHKE pabOThl HA CEMHUHAPCKUX U
MPAKTUYECKUX 3aHITHUSX.



o

10.

11.

Ipunoxenue

OLHEHOYHBIE CPEJACTBA JJId TEKYIHIETI'O KOHTPOJIA
YCIHEBAEMOCTHU U MIPOMEXYTOYHOM ATTECTALIUA

Ilpumepnoie 3a0anusa KOHMPOILHOU PadOMbl

BAPUAHT 1
Bonpocobr:
OnpenenurTe NOHATUA: «AHAIUTHUYECKAS XUMHUS», «XUMUYECKUN aHaIU3»,
«METOJl aHaM3a», «METOJMKA aHaM3a», «KAYECTBCHHBI AaHAIN3,
«KOJINYECTBEHHBIN aHAJIN3.
Knaccuduumpyiite morpenmiHocTd XUMHYECKOT0 aHaIN3a B 3aBUCUMOCTH OT
crioco0a BBIYHUCIECHUS U OT MPUYUH UX BbI3bIBAIOIIMX.
JlaiiTe ompeneneHUe CIEIYIOMUX CHOCOOOB BBIPAKEHHUS KOHUEHTPALMH
pPacTBOPOB: MOJISIpPHAS] KOHIEHTPALIMS; MAacCOBasi, 00bEMHAsA U MOJIbHAS JIOJIH.
3anummre (GopMyJibl A BBIYMCICHHS BOJOPOJHOTO M THUAPOKCHIBHOIO
nokasareneid. Kak n3MeHsI0TCsl UX BEIMYMHBI B BOJHBIX pACTBOpaxX KUCIOT U
ocHoBanuii. [IpuBenure hopmyiy, OTpaKaroILy0 B3aUMOCBSI3b TOKa3aTeleH.
[IpuBenuTe ompeneneHue TUTPUMETPUUYECKOTO aHann3a. Kakoil mpouecc
Ha3bIBaeTcs TUTpoBaHueM. Kiaccuduuupyiite METoIbl TUTPUMETPUYECKOTO
aHalIM3a B 3aBUCHMOCTH OT BHUJA XUMHUYECKHUX PEAKIMI, IPOTEKAKIUX B
IpoLecce TUTPOBAHUS.
[IpuBenurte npuMepsbl MEPHOU NTOCYABI. 1715 KaKuX LieIed OHA ITPEIHA3HAYCHA.
[IepeuncirTe OCHOBHBIE CTAAUN TPABUMETPUUECKOTO aHAIM3A.
3axayu:
Oxpyrimre pe3ynbTaT u3MepeHus ontuyeckor miotHoctu 0,345846, ecnn
MOTPEIIHOCTh M3MEPEHUS Ha JaHHOM YydacTke Imkaiel cocrasisieT 0,005
enuaul? Kakas 13 ocTaBIeHHBIX HU(P ABISETCA HEAOCTOBEPHOU MIIM TaKOBast
B 3aMMCH pe3yJbTaTa HE MPUBOIUTCSA?
[IpoBeauTe pacyeT v MPaBUIBLHO OKPYTJIUTE PE3YJIbTAT:
42,50 +2,0045 - 12-2,00 + 35,00:5,0 — 0,0095

Kakass u3 npuBENEHHBIX PEAKUMMN SIBISECTCS MNPOTOJUTHYECKOW U MOYEMY
CH;COOH + NH4OH <=> CH3COONH, + H,O nnmu AgNO; + NaCl <=>
AgCl + NaNOs. YkaxwuTe 17151 BHIOpaHHOM PeaKIMU CONPSIKEHHbBIE KUCITOTHO-
OCHOBHBIE NIapbl. 3AMMIIATE YPABHEHUE KOHCTAHTHI PABHOBECHSL.
Kakue u3 mpuBeNeHHBIX CMECEH MPOSBIAIOT KUCIOTHO-OCHOBHOE OydepHoe
NEHUCTBUE:

a) YKCyCHasl KMCJIOTa-aleTaT HaTpus;

0) XJIOpOBOJOPOIHAS KUCTIOTA — HATPUSI TUJIPOOKKCH;

B) paCTBOp aMMHUaKa - XJIOPUJ AMMOHHS;

I') cepHasi KUCIOTa-Cyab(haT aMMOHUS.
12. B 150,0 mn pactBopa coaepxkutcsa 15,0 r xsnopunaa Hatpusi. Paccuuraiite

TUTP pacTBOpA.



13. Paccuuraiite pH 0,100 M pacTBOpa ruipOOKUCH KaJIusl.

BAPUAHT 2

1. Onpenenure MOHATHUS: «AHATUTHYECKAs XUMHUSD), «XUMUYECKUN aHAIU3),
«METOJl  aHalIM3a», «METOJHMKA  AaHaJIN3a», «KAYECTBEHHBIM  aHAIMU3»,
«KOJINYECTBEHHBIN aHAIH3.

2. Knaccuumupyiite morpenrHocTH XUMUIECKOTO aHAIA3a B 3aBUCUMOCTH OT
croco0a BBIYMCIICHUS U OT MPUYUH UX BBI3BIBAIOIIMX.

3. JlaiiTe ompejneneHue CIEAYIOMUX CIOCOOOB BBIPAKEHUSI KOHILIEHTPAIUU
PacTBOPOB: MOJISIpHAsl KOHIIEHTPAIIMs; MacCoBasi, 00beMHast U MOJIbHAs JOJIH.

4. 3anummute (GOpMyIbl ISl BBIYUCICHUS BOJOPOJHOTO M THIPOKCHIBHOTO
nokasaresieil. Kak M3MEHSI0TCA MX BEJIWYMHBI B BOJHBIX PacTBOpax KHUCIOT U
ocHoBaHuil. [IpuBeaure popmyiy, OTpakarollyro B3aUMOCBS3b ITOKa3aTeei.

4. IlpuBenurte omnpenencHne TUTPUMETpUYECKOro aHanu3a. Kakon mponecc
Ha3bIBaeTcsl TUTpoBaHnueM. KilaccuguimpyidTte METOAbl TUTPUMETPUYECKOIO
aHaju3a B 3aBHUCHUMOCTH OT BHJA XHMHUYECKMX PEaKUUl, MPOTEKAIOIMIHNX B
MpoILIecCe TUTPOBAHUS.

5. IlpuBeauTe mpuMepbl MEpPHOM TOCyAbl. JJIg4 Kakux Uenel OHa
MpeJHa3HaYeHa.

6. IlpuBenurte omnpeneseHWe TI'PABUMETPUUYECKOrOo aHanm3a. llepeuncimre
OCHOBHBIE CTaJUU TPAaBUMETPUUYECKOTO aHAIU3A.

7. 3anummuTe MaTeMaTH4ecKue BhIpakeHus 3aKoHOB byrapa-JlamGepra-bepa
U aJIMTUBHOCTH OINTHYECKHX IUIOTHOCTEH. B Kakux wMeromax aHanmsa
IPUMEHSIOTCS 3TU 3aKOHBI.

8. ITpuBeauTe NpUMepshl IEKTPOXUMHUECKUX METOJ0B aHAIIN3A.

3agaum:

9. Okpyrnure pe3ysibTaT U3MepeHus ontudeckou miotHoct 0,345846, eciu
MOIPEIIHOCTh U3MEPEHHUS Ha JAaHHOM ydacTke mkaisl coctasisier 0,005 equnnn?
Kaxkas u3 octaBieHHbIX HU(DpP ABISETCS HEAOCTOBEPHOM WIIM TAKOBasl B 3allUCU
pe3yJabpTara He IPUBOAUTCS?

10. TIpoBenute pacdeT U MPaBUILHO OKPYIJIMTE PE3YJIbTAT:

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

11. Kakas u3 npuBEICHHBIX PEAKLMM SIBISETCS MPOTOJIUTHYECKON U TTOUEMY
CH3COOH + NH4OH <=> CH3COONH, + H,0 niu AgNO3 + NaCl <=> AgClI +
NaNQOj3. Ykaxxute 151 BHIOpaHHOM peakiuy CONPsKEHHbIE KUCIOTHO-OCHOBHBIE
napsl. 3alUIINTE YPABHEHUE KOHCTAHTHI PABHOBECHS.

12. Kakue u3 mpuBEICHHBIX CMecel MPOSIBISIOT KHCJIOTHO-OCHOBHOE Oy(depHoe

JICUCTBHE:

a) YKCyCHasl KUCJIOTa-alleTaT HaTPus;

0) XJIOpOBOJOPOIHAS KUCTIOTA — HATPUSI TUJIPOOKKCH;
B) pacCTBOp aMMHUaKa - XJIOPUJ AMMOHHS;

I') cepHas KUCI0Ta-Cyab(haT aMMOHUS.

13. B 150,0 mn pactBopa coaepxkutca 15,0 r xsnopuaa Hatpusi. Paccuuraiite
TUTpP pacTBOpa.

14. Cxonbko rpaMMOB pacTBOpPEHHOTO BemecTBa coaepxurcs B 1,00 o 0,100



M pactBopa BaCl..

15. Onpenenure ¢GakTop SKBUBAJCHTHOCTH U BBIYMCIUTE MOJIPHYIO Maccy
sKBHUBaJIeHTa POCHOPHON KUCTOTHI U TIEPMAHTaHATA KAWL

a) HaPO4 + 2KOH = K;HPO,4 + 2H,0; 6) MnOy4 + 8H* + 5¢ — Mn?* + 4H,0.

16. Paccuuraiite pH 0,100 M pacTBOpa ruApOOKUCH KaJH.

17. Onpenenurte, B IpsIMOM MM B OOPaTHOM HaIpaBlIEHUU OyJIEeT MPOTEKATh
xumuueckas peakius Fedt + 21" <=> Fe?* + |,. ( Bo ( Fe*'/Fe**)=+0,771 B, E°
(1./21) = +0,535 B).

18. Bplunciaute pacTBOpUMOCTh XJlopuja cepedpa B Boae mpu 25 °C.
[TP(AgCl) =1.78-101°,

Bonpocwi k 3auemy
OO0uue BONPOCHI AHAJIUTHYECKON XUMUM

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

2. Ponb 1 3a1a41 aHATUTUYECKOM XUMUM B CUCTEME HKOJIOTUUECKOM 0€30IacHOCTH, OXPaHbl
TpyZla U IIPU Pa3peIICeHUH YPE3BbIYaiHbIX CUTYalUH.

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

4. Xumuueckuil aHasu3. MeTo bl XMMHUECKOT0 aHaJIn3a.

5. Buapl XMMHY€ECKOr0 aHaJIM3a: KAY€CTBEHHBIN U KOJIMYECTBEHHBIM aHAJIN3.

6. AHAIUTUYECKUI CUTHAIL.

7. Pe3ynprar aHanusa.

8. IlorpemHocTy xuMudeckoro aHanusa. Knaccugukanus norpenrHocted B 3aBUCUMOCTH
OT crioco0a UX BBIYUCIICHUS U OT IPUYUH UX BBI3bIBAIOIIMX.

9.0061ee npeacTaBIeHUE O CTATUCTUYECKOM 00pabOTKe pe3ylbTaToB aHAIN3a U (POPMBI €ro
IIPEICTaBICHHUS.

10. IlpaBuna OKpyrjieHUs pe3yJbTaTOB MPOMEKYTOUHBIX BBIYHUCICHHN M  pe3yibTara
aHanu3a. 3Havyallue U He3Havalme uQpsbl.
11. IlpaBuna okpyriaeHus NpyU BHIMOIHEHUN Pa3IMYHBIX apu(PMETUYECKUX JEHCTBHIA.

Xumuueckue memoovl ananuza

1. ITonsiTre 0 KoMM4ecTBE BenlecTBa. EAMHNUIIBI N3MEPEHMsI KOJIMYECTBA BELIECTBA.

2. DKBUBaJEHT, (PAKTOp SKBUBAJEHTHOCTH, MOJISIpHAs Macca S3KBUBaJEHTA. 3aKOH
9KBHMBAJICHTOB.

3. OG1ee moHATHE O pacTBOpax. PacTBopHTENb U paCTBOPEHHOE BEIIECTBO.

4. CriocoOb! BBIpaKEHUS KOHIIEHTPALMU PACTBOPOB.

6. [lonartne o kucnoTax M OCHOBaHMAX. lIpoTonuTHueckas TEOpHsl KUCIOT U OCHOBAaHUM
(teopust bpencrena-Jloypn).

7. Cuna KMcJIOT B ocHOBaHMH. KOHCTaHTHI IMCcCONMAIINM KUCIOT B OCHOBAHHH.

8. BopoponHbliil ¥ rMapoKcHIbHBIM noka3zarenu. Pacuer pH u pOH BogHBIX pacTBOpOB
CWJIBHBIX U CJIa0BIX KUCIOT U OCHOBaHUM.

9. KuciotHo-ocHOBHBIE Oy(epHble pacTBOPHI: COCTaB, MEXaHU3M JAEUCTBHS, MPUMEPHI.
Pacuer pH Oydepnbix pactBopos. bydepHast eMKkocTb.

10. KwucioTHo-oCHOBHOE (IIPOTOJIMTHUYECKOE) TUTpoBaHHE. [IpuMeHeHHe 3aKoHa
SKBHUBAJIEHTOB B THUTPUMETPUYECKOM aHAIH3E.

11. CrannapTHbIE PaCTBOPHI.

12. Kuca0THO-OCHOBHBIE HHAMKATOPBI: IPUMEPBI MHANKATOPOB; BEIOOP MHIMKATOPOB.

13. KommnekcHele coenuHeHus. Kpurepunm oOTHeceHUsT COEAMHEHMM K  Kiaccy
KOMIUIEKCHBIX. [IpuMepBbl KOMIUIEKCHBIX COCIMHEHUM.

14. XenaTHble KOMIUIEKCHBIE COEMHEHMSL.



15. IIpumepsl NpUMEHEHUS] KOMIUIEKCHBIX COEAMHEHUM B aHAJTMTUYECKON XUMUU.

16. KommiekcomeTpruueckoe TuTpoBanue. KommiiekcoHoMeTpus.

17. Haunbomnee pacnpocTpaHeHHbIE KOMIUIEKCOHBI. TpuitoH b.

18. lniukaTtopsl B KOMIUIEKCOMETPUYECKOM TUTPOBAHUHU.

19. OxucIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU: OIpeiesieHIe, TPUMEPhl OKUCIUTENCH,
BOCCTAaHOBUTEJEH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

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

21.  OKHCIHUTENbHO-BOCCTAHOBHTEIBHOE  TUTPOBAHME:  METOJIBI,  KJIACCHU(HUKAIIHS,
WHMKATOPBI.

22. I[lepmaHranaToMeTpusi 1 OMXPOMATOMETPHSI.

23. ManopacTBopuMble coeiuHeHus. FloHHas 1 MOJIeKyspHasi paCTBOPUMOCTH BEILIECTB.

24. Ilpou3BeneHue pacTBOPUMOCTU. MareMarudeckass CBsI3b PACTBOPUMOCTH U
MIPOU3BEICHUS PACTBOPUMOCTH.

25. IlpumeneHue MaJoOpacTBOPUMBIX COCAMHEHUN B aAHAJUTUYCCKONM XUMHH IS
OoOHapyKEeHHsI U OTPEIeIICHNUs BEIIECTB.

26. I'paBuMeTpuueckuil aHalW3: ONPEAEIIEHUE METO0/a, METOJbl I'PaBUMETPUYECKOIO
aHaJM3a, MpUMephl IPUMEHEHHUSI, JOCTOMHCTBA U HEJOCTATKHU.

27. O6mias cxema MpoBECHUS TPABUMETPUIECKOTO OMPEICICHUS METOIOM OCAKICHHS.

28. ®opma ocaxknenus. I'paBumerpudeckas popma. ['paBumerpudeckuii paxtop.

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

30. TexHuka MPOBEACHUS TPABUMETPUUYECKOTO OINPEACNCHUS METOJOM OCAXKICHUS:
pacTBOpeHHE, OCAXKICHHE, IPOMBIBAaHHE OCAJIKOB, (PUIBTPOBAHUE, BBICYLIMBAaHUE U
MIPOKaJIMBaHUE.

31. Becol. B3emmBanue. [IpaBuna paboTsl HA TEXHOXUMHUYECKUX U AHAIMTUYECKUX BEcax.

32. PacueTsl B IpaBUMETPUYECKOM aHAIIU3E.

HHcmpymeHmaJleble MEmoObl XUMUYECKO20 AHAIU3A

1. Xumnueckue, (QU3NKO-XUMHUECKHE M (DU3NYECKHE METOAbl aHalIM3a: ONpEeAeTICHMS,
OCHOBHBI€ MTOHATHS, KJIacCU(UKALINS.

2. DOnekTpoMarHuTHOe wu3inydeHHe. OCHOBHBIE XapaKTEPUCTHKH JIEKTPOMAarHUTHOTO
m3nyyenus. Cnektpel BemiecTB. Knaccuduxamus cnektpoB. CrekTpanbHas —JIMHUS.
XapaKTEepUCTUKH CHEKTPAIBHOMN JIMHUM: TOJOKEHUE MAKCUMyMa, IIMKOBas W MHTErpalibHas
MHTEHCUBHOCTH, MOJTYIIMPUHA, KOHTYP.

3. Ontuyeckue (CreKTpaabHbIE) METOABI aHAIN3a: Kiaccu(uKanus, 06JacTu NpUMEHEHus,
JIOCTOMHCTBA U HEJIOCTATKU.

4. 3akonsl byrepa-Jlambepra-bepa u aaIUTUBHOCTH ONTHYECKUX TUIOTHOCTENH. MOJSpHBIA
KO2(DPUITMEHT CBETOMOTIIONMICHHUS.

5. CnocoOsl onpeieneHnst KOHIIEHTPAIMH BEIIECTB B paCTBOPAX.

5. CnextpodoromeTpsl u poTokogopumeTpsl. HazHaueHrEe OCHOBHBIX OJIOKOB TPHUOOPOB.

6. DneKkTpoxuMHUYeCKHMe MeToAbl aHanu3a. Kiaccudukamus MeTonoB, o001acTu
MIPUMEHEHHUS], TOCTOMHCTBA U HEAOCTATKHU.

7. O611iee npeAcTaBIeHUE O MOTEHIIMOMETPUYECKOM METO/1 aHaJIM3a: ONpeieNIeHue, IpsMast
MTOTEHIIMOMETPUS U TOTEHIIHOMETPHUUECKOE TUTPOBAHHUE.

8. OOuiee npencTaBieHNe 00 aMIIEpPOMETPUUIECKOM METO/I€ aHAJIM3a: OCHOBHBIE TOHATHS,
Kjaccudukanus, o01acTi MPUMEHEHHU, JOCTOMHCTBA U HEIOCTATKH.

9. Obuiee mpeacTaBIeHHE 0 KOHAYKTOMETPHUECKOM METO/IE aHaIn3a: OCHOBHBIC MTOHSTHS,
Kkjaccudukanus, 06JacTi NPUMEHEHHUs, TOCTOMHCTBA U HEJOCTATKH.

Kpumepuu OUEHKU omeema Ha 3aueme



Ounenka

Kpurtepuu orBera

3a4uTeHo

['myOokoe u xopollee 3HaHHE U MOHUMAaHHE MPEeAMETa, B TOM YHCIe
TEPMHUHOJIOTUU u OCHOBHBIX IIOHSITHI; TEOPETUUECKHUX
3aKOHOMEpPHOCTeH;  (akTHMUeCKUX  JaHHBIX;  OOCTOSITENbHBIN,
JIOTUYECKHUM Y TPAMOTHBIM OTBET BO BPEMs CHAYM 3a4€Ta; yIEIbHBIN
BEC OLIMOOK MPU KOHTPOJILHOM TeCTUPOBaHUU — He Oosiee 50%.

He3aureno

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

3a4eTe; YACIbHBIN BeC OIMOOK MPU KOHTPOJIBHOM TECTHPOBAHUU —
oomee 50%.

[Iporpammy cocraBuia:

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




PaGouas nmporpamma yTBepikieHa Ha 3acejaHuu Kadeapbl XUMUU

[TpoTtokoun 3acemanust Ne _ 10 oT « 21 » uioHA 2021 r.

3aBenyromnuii kapeapoit

[/  Cynrerosa 3.X. /

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

XHUMHUKO-OMOJIOTHYECKOTO __(hakynbTeTa

[Iporokon 3aceqanuss Ne 10 OT « 23 » WIOHA 2021 r.

[pencenarens y4eOHO-METOJMUYECKOTO COBETA

/  TlnmueBa AM. [/

[Tporpamma paccMOTpeHa Ha 3aceJaHuU Y Ye0HO-METOAUIECKOT0 COBETa YHUBEPCUTETA

ITpotokoun 3acenanus Ne _ 10 oT « 30 » wroHa 2021 r.

[Ipencenarens YueGHO-METOINYECKOTO COBETA YHUBEPCUTETA

/__Xamarynsros 111.5. /
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