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PaGoyas mporpamMma OUCHHIUIMHBI «MeETOABI pa3feNieHus M KOHIEHTPHPOBAHMS B
XMMHMYECKOM aHaluu3e» Uil oOydaronmmxes mo crernuanbHocTH 04.05.01 OynmamenrtanbHas u
OpUKIagHas XWMHs, COCTaBleHa Ha OCHOBaHMH DenepanbHOr0 rocyIapCTBEHHOTO
00pa3oBaTeNPHOTO CTAaHAApTa BBICIIETO OOPa30BaHHMS — CIEHHAIMTET II0 CIENHAILHOCTH
04.05.01 ®ynmamenTanpHas ¥ MPUKIANHAS XUMHUS, YTBEPXKICHHOTO MPUKa30M MHHHMCTEPCTBA
obpasosanus ¥ Hayku Poccuiickoit @eneparuu ot 13 mromst 2017 . Ne 652 (¢ u3m. u mom.),
Ilopsaka  opraHM3allid H  OCYINECTBIEHHS  OOpa3OBaTENbHOM  JEATENBHOCTH IO
00pa3oBaTenbHEIM IIpOrpaMMaM BBICIIEro 00pa3oBaHWsl — MporpaMmaM OakanaBpuara,
nporpaMmaM  CIE€NUANMTETa, MpOrpaMMaM MarucTpaTypbl, YTBEPXKICHHOTO IIPHKA30M
MunuctepcTBa Hayku U BeIcliero oopasosanus Poccuiickoit @enepanuu ot 06 ampens 2021 .

Ne 245 (c u3M. 1 [011.), B COOTBETCTBUH C yIeOHBIM [IAHOM, YTBEPIKICHHBIM Y UYEHBIM COBETOM
®I'bOY BO «lonl'Y» nns vabopa 2024 roza.

PaspaboTuuk: ) ‘
JIOIIEHT KadeIphl AHATUTHUCCKOM XUMHUH, ‘\jl :jck A.H. PokyHn
KaHIuAaT XUM. HayK, JOLI.

PaGouas nporpamma ofobpeHa Ha 3aceaHnH Kadeapbl aHAIUTHYECKOM XUMUH
IIporokon ot 26.03.2024 1. Ne 13

3aBenyroluui kadenpoit @é e A.C. Anemacora
COTI'JTACOBAHO: i

s
Hexan xumuueckoro dakyibrera W C.I'. BaxTun
28.03.2024 r.
VyeOHo-MeTogu4eckass KOMHCCHSI XUMUYECKOTO (haKyIbTeTa
ITporoxon ot 27.03.2024 r. Ne 2 % ;
IIpencenarens P.U. Jlpira
PykoBoauresns ocHOBHON NMpodeccHOHaTbHOM
o0pa3oBaTesIbHOM MporpamMMmbl, g
A-p XHM. HayK, TIpoQd. E’%Jé_ O.B. Bapanosa
28.03.2024 r. A



l. MECTO JIMCLIUIIJINHBI B CTPYKTYPE OBPA3OBATEJILHOU
[NTPOT'PAMMBI

1.1. TpeOoBaHus K IMpeaBApUTEIBHON MOATOTOBKE OOYUAIOIIMXCS, MPEIIIECTBYIONINE
Y COMYTCTBYIOIIME TUCHHUIIIINHBI, HA KOTOPBIX OCHOBBIBAECTCS U3y4YCHHUE TaHHOM:

JUCLMIUIMHBl TIporpammsl crneuuanurera: Heopranmdeckas xumus, Maremaruka,
Nudopmarnka, ®usnka, AHATUTHYECKAS XUMHUSL.

1.2.  JlucuMmiauHbl, KypcoBble paOOThl U MPAKTHUKH, Ui KOTOPBIX OCBOEHHE IaHHOM
JUCIUIUIMHBI HEOOXOIMMO KaK IPEIIECTBYIOIIEE:

Xpomarorpapuueckue MeTOJAbl aHaiu3a, MHCTpyMeHTalbHblE METOJbl XUMHYECKOIO
aHaJau3a BELIECTB, MATEPHAIIOB M OKpyXKarowmed cpeapl, Meronsl aHaiM3a NPUPOIHBIX U
IPOMBIIIJIEHHBIX 00BEKTOB, ATOMHO-a0COpOLIMOHHAs CIIEKTPOCKOINHUS B aHAJIW3€ MPUPOJHBIX U
POMBIIIICHHBIX 00BEKTOB;

VY4yeOHas mpakTUKa: 03HAKOMUTeNbHas; [Ipon3BoACTBEHHAs MPaKTHKA: PeIIUITIOMHAs.

2. OIIMCAHUE JUCHHUIUINHBI

2.1.  OOmrast xapaKTepUCTHKA

HaumeHoBaHMe noka3zaresns 3HaueHne moKa3aTens
Hasanune o6pa3zoBaTeaIbHOM MPOTPaMMBI 04.05.01 ®ynnaMeHTabHAS U TPUKJIIATHAS
xumus (IIporpamma cnienmanurera)
IIudp 1 Ha3BaHKE B COOTBETCTBUU C yUCOHBIM b1.B.JIB.2.1. Metons! pa3aeneHus u
IJIAHOM KOHLICHTPUPOBAHUS B XUMUYECKOM AHAJIN3E
YacTs 00pa3oBaTEIbHON IPOTPAMMEI BapuaruBHas 9acte: BEIOOp 00yUaromierocs
KonnuecTBo 3a4eTHELIX €IMHMI] / BCET0 YaCcOB 4,5/162

2.2. Pacnpenenenue yacoB 1o neproaaM o0y4eHus

o OO0m1ee KOJTUYECTBO YaCOB
I o
dopma 2, 3 CaMOCTOSATEIbHOM
5 2 JIEKITH- nabopa- | mpakTH- dopma
00yueHus (& 3 paboThI + BCETO
3 OHHBIX TOPHBIX | YECKUX KOHTPOJIIS
KOHTPOJIb
Ounas 4 7 52 39 71 162 9K3aMCH
Ounas, Bcero 52 39 71 162

3. LEJIA JUCLMUIUINHEI

@®opmHUpoBaHUE M YINIyOJIEHWE 3HAHUM CTYJEHTOB [0 TEOPUU M IPAKTUKE METOJOB
paszieneHus U KOHLEHTPUPOBaHMs, YTOObl B OyIyIleM aHaJIUTUKU-BBITYCKHUKH YHUBEPCUTETA
MOTJIA BBIIOJIHATh XUMHUKO-aHAJIMTUYECKUE HCCIEAOBAHUSA, MPOBOAUTH PEAIBHBIE AHAIMU3BI C
MIOMOILBI0 COBPEMEHHBIX METOIOB PA3ACICHUS U KOHLICHTPUPOBAHUS; NaTh TCOPETUYECCKYIO U
METOJIOJIOTUYECKYI0 MOJATOTOBKY B O0JAacTH METOAOB pa3leleHUsT M KOHLEHTPUPOBAHUSA,
NPUMEHSIEMbIX B aHAJIN3€ OKPYIKAIOIEH cpeibl, IPUPOIHBIX U MPOMBIIUIEHHBIX O0OBEKTOB.

4. KOMIIETEHIIMU OBYYAIOUIEI'OCSH, ®OPMUPYEMEIE B PE3VIIBTATE
OCBOEHM S KOMIIOHEHTA OBPA3OBATEJIBHOU ITPOI'PAMMBI, X
NHANKATOPBI U TINTAHUPYEMBIE PE3YJIBTATBI OBYUEHUA




Komnerenuuu Munukatopsl Pesynprarer 00yueHus

TIK-1. Criocob6en [IK-1.1. Ilpenmnaraer IIK-1.1.1. 3HAaeT  OCHOBHBIE  PUHIIUIIBI
BBIOMPATH U TEXHUYECKUE CPEACTBA M | XMMHUECKOM TEXHONOIUHU BEIIECTB U MATEPHAJIOB.
HCTIONIB30BATH metozbl ucnbitanuii (u3 | HK-1.1.2. VMeer  mpoBoauth  MCHBITAHHS
TEXHUYECKHE HaGOpa MMEIOIKXCs) jyis | WHHOBAIMOHHON MPOAYKIIH

CPE/ICTBA M METOJIbI | PEIICHHUS MOCTABIECHHBIX [IK-1.1.3.  Bmageer TeopeTHYecKMMU U
UCOBITAHUN IS 3a/1a4 B paMKax MeTpOHOFquCIfHMH OCHOBaMH
perenus npuxnaaasx HUP u AHATUTUIECKOM XUMUH JparoleHHbIX

nccinenosareabckux | HUOKP
3aJ1a4 XUMHAYECKOUI
HaIPaBIEHHOCTU

METAJUIOB, TEXHHUKOH HSKCIEPUMEHTAIBHOU
paboThl B AaHAJUTUYECKHX JaOOpaTOPHSX;
paboToi C JIUTEpaTypol MO aHATMTHYECKOU
XUMHH, OIBITOM 00paboTKH u 000OIICHUS
MaTtepuana u MOMCKa HOBBIX
AKCIEPUMEHTANIbHBIX U TEOPETHUECKUX
pE3yJIbTATOB.

5.

I[TPOIT'PAMMA JJUCITAITJIMHBI

Tembl

Bonpockl TeMbl

Pazoen 1. Metonasl
pazneneHus 51
KOHIeHTpupoBanus.  OOras
XapaKTEePUCTUKA

Meroapl pa3neneHus, KOHUSHTPUPOBAHHUS M METOJBI
onpenenenusi. KomOuHUpoBaHHBIE, THOPWUAHBIE METOMIBI.
Pa3nenenue, KOHIEHTpUpOBaHKE, BbIAeNeHUE. AOCOIIOTHOE,
OTHOCHUTCJIBHOC, WHIAWBHUIYAJIbHOC, TpyHnImoBo¢€
KOHILIEHTpUPOBaHHe. 3Haue€HHEe KOHLEHTPUPOBAHMS U 00JIaCTH
€ro IIPUMCHCHUA. Mecto KOHUCHTPUPOBAHUA B
AQHAJTUTUYECKOM LIUKIIE.

KonnuecTBeHHbIE XapaKTePUCTUKHU
KOHIIEHTpUpoBaHus. CriocoObl KOHLIEHTPUPOBAHMUS.
Knaccudukanmm w  oOmas  xapakTepUCTHKAa  METOJIOB
KOHILIEHTPUPOBaHUs U pazfeneHus. CoBpeMEeHHOe COCTOSHHUE
METOJIOB. Y CIleXH U MPOOJIEMBI.

Pa3zoen 2. DxcTpakuusl.

OCOOeHHOCTH ~ 3KCTPAaKIMU.  JTambl  pa3BUTHS,
COBpeMEeHHOe  cocTosHue. KonmdecTBeHHOE — omMcaHuUe
NPOIIECCOB  JKCTpPAaKIMU. TepMHHONOTUS, TpeOOBaHHA K
JKCTpareHTam. OKCTpaKIMOHHbIE CHCTEMBI.
HewnonusnpoBaHHble HeUTpanbHbIE COEMHEHUS:
KOOPJMHAIIMOHHO-HECOJIbBATHPOBAHHbIE HEUTpaJIbHbIE
COCJMHEHUS C KOBAJEHTHBIMU  CBS3IMH; Xe€JaTbl H
BHYTPUKOMILIIEKCHBIE COETUHEHMUS; KOOpAMHALIMOHHO-
COJIbBAaTUPOBAaHHbIE HEUTpasbHbIE (CMELIAHHbIE) KOMILIEKCHI.
WNonnsle accouuaTsl: KOOPAUHAIIMOHHO-HECOJIbBATUPOBAHHbIE
MOHHBIE ACCOLMATBI; MMHEPAJIbHBIE KHUCIOTHI; KOMILJIEKCHbIE
METAJIJIOKUCIIOTHI; APYTUE COSTUHEHMUSI.

Pa3zoen 3. OKcTpakuus
HEHUOHHU3UPOBAHHBIX
HEUTPAJIbHBIX COCIUHEHUMN.

KoopannaiimonHo-HECOIbBaTUPOBAHHBIE HEUTpaIbHbIC
coenuHeHus. Bpicokasi u30HpaTenbHOCTh. Bhipaxenue s
kodduimenTa pacupeaenenus. 3akoH HepHcTa, oTKIOHEHUS
oT 3aKOHa. KoopannannoHHO-COJIbBATHPOBAHHBIE
HEUTpAJIbHBIC COEIMHEHUS. Mexanusm JKCTPAKLIHH.
Beipaxkenust s koddurmenta pacnpeaeneHus. MeTon
CIIBUTa PABHOBECHSI.

Pazoen 4. DKCTpaKuus

Xenatel. XenaTooOpasyromue peareHThl. [IpaBuiio




BHYTPUKOMITJIECKHBIX JLA. Uyraesa. DKCTpakus KOOPAUHAIIMOHHO-
COEIMHEHUII. HEHACBHIIIICHHBIX XEJAaTOB. YpaBHEHUS s KodpuimeHTa
pacopeneneHus.  YCTaHOBJEHHME  COCTaBa  KOMIUIEKCOB.
3aBucumocTh 3kcTpakuuu ot pH. KoncranTta skcrpakuuu.
Oco0eHHOCTH PKCTPAKIIMI KATUOHHBIX M AHMOHHBIX X€JIaTOB.
Pazoen 5. Okctpakiusa | KoopauHalimoHHO-HECOIbBATUPOBAHHBIE HOHHBIE aCCOLUATHI.

HMOHHBIX aCCOLAaTOB.

@DakTOpHhI, CIIOCOOCTBYIOIINE POCTY SKCTPAKIIUU: YBEIHUCHUE
JTUDJIEKTPUIECKON IIPOHULIAEMOCTH pacTBOpUTES,
yBeIU4YeHHUE pazmepa u ruipodoOHoCcTH HOHOB. TpeboBaHMs K
QHUOHAM WM KaTHOHaM-naprHEpam. Mcnonbs3oBaHue B
KauyecTBe peareHToB KpayH-3(hupoB, cepy- u
a30TOCO/EP KAIUX aHAJIOTOB.

Pazoen 6. DKCTpakuus
KOMIUIEKCHBIX KHUCJIOT.

KoMIiekcHble METaUIOKUCIOTHL U UX COau. DaKkTopHl,
noBelmaronme kKodddumuent pacnpeneneHus. lIpucyrcTue

CHJIHOM MUHEPAIBHOU KHCJIOTHI. ConkcTpakuust.
[TonaBnenue 3KCTpakuHy.

OKCTpakuysg KOMIUIEKCHBIX KHCJIOT aMUHaMu U
COJIsIMHU YCTBCPTUYIHBIX AMMOHUEBBIX OCHOBAaHHI.

MexaHu3Mbl: HOHHBIM O6M€H, MNpUCOCAUHCHHUEC, BHCIAPCHUC.
CDaKTOpI)I, BJIMAIOIIMC HA SKCTPAKIIUIO aMHWHAMHU.

Pazoen 7. UVcnoab3oBaHue
AKCTPAKLMK B aHAJIUTUYECKOMN
XUMHUH.

N3yuyenne paBHOBecuss B pacTBopax. PazneneHue
cMecen. VYnpasnenue npoueccamu pa3aeneHus.
MackupoBanue. OtaeneHue npu peskcTpakuuu. OOMeHHas
AKCTpakus. YciaoBus oomMeHa. OOMEHHbIE PsIIbI.

DKCTpakuus C  MpPUMEHEHHEM  MaJOOMaCHBIX
HKCTPAreHTOB (3€JICHAs SKCTPAKITHUS).

Pa3zoen 8. TexHuka u
METOAMKA IKCTPAKITIH.

CnocoObl  ocymiecTBIeHHUsT dKcTpakiuu. [lepuogudeckas
SKCTpakums.  HemnpepelBHAass — KMAKOCTHAs  DKCTPAKLHUS.
[IpotuBoTOUYHAs SKCTpaKIUs " AKCTPAKIIMOHHAS
xpomatorpadus. MunemsapHas SKCTPAKIUSA. DKCTPAKIUSL
MUKPOIMYJIbCUSAMH. ODKCTpakUus paciiaBamMu. TpexdasHbie
cucteMbl. MeMOpanHass  3KCTpakuus.  ABTOMaTHU3aIUs
SKCTPAKIIUH.

Pa3zoen 9.
METOIbI AHAJIN3A.

'ubpunnbIe

[IpuMeHeHne HKCTPAKIUU B XUMHYECKOM aHAJIN3€ TIPUPOTHBIX
U TPOMBIIUICHHBIX OOBEKTOB. OKCTpaKIHs OTIEIbHBIX
3JIEMEHTOB. ['pymmoBoe KOHIICHTPUPOBaHUE "
CHEKTPOCKONUYEcKoe onpezeneHre aHanutoB. CoderaHue
IKCTPAKLIUU c METOIaMH OIIpEICTICHUI:
KOMIUIEKCOHOMETPHUEH, (doTomeTpryeCcKHM, aTOMHO-
a0COpOLIMOHHBIM U IPYTUMH.

Nonnas xpomarorpadusi. OCHOBbI MOHHOM Xpomartorpaduu.
[MpuHtMn pasneneHus U AeACKTHPOBaHUS MOHOB. COpOCHTHI.
Omoentel. CnocoObl JeTeKTupoBaHus. MoHoMeTpuueckoe
OTIpe/ieICHNe aHWOHOB M KAaTHOHOB II0 MEXIYHAPOTHBIM H
TOCYJapCTBEHHBIM CTaHAAPTaM B BOJIC M APYTHX 00BEKTaX.

Pazoen 10. KomOuuupo-
BaHHbBIC METOJIbI aHAITN3A.

CopOrrusi. OcobenHoctu copOruun Kak MeToaa
KoHIIeHTpupoBaHusa. CopOeHThI, o0lie TpeOOBaHUS K HUM.
CI/IHTGTI/I‘-IGCKI/IG HOHUTBI, HCOPTraHNUYCCKUC I/IOHHOO6MCHHBIG
KOMIUIEKCOOOpa3yone copOeHThl. AKTUBUPOBAHHBIE YTIIU.
Mexanu3M  JICHCTBHS, AHAJIMTUYECKHC 0COOEHHOCTH.
[Ipumepsl UCTIOIB30BAHMSL.




Pazoen 11. ®Ousmyeckue u
(I)I/IBI/IKO-XI/IMI/I‘ICCKI/IG METOAbI
pasneneHus n
KOHLIEHTPUPOBAHUS.

Meronel ocaxmeHusas W coocaxnaeHusa. OcoOeHHOCTH
KOHLICHTPUPOBaHUs, JOCTOMHCTBA M HEAOCTATKU. MexaHusm
COOCaXKIECHUS. Heoprannueckue H OpTraHUYECKHE
coocaauTead. MeToabl OCaXICHUS M COOCAXKICHUI B
ompeneneHun AHAJINTOB o roCyJIapCTBEHHBIM H
MEXIYyHApOAHBIM CTaHJapTaM B aHAJIN3€ METAJUIOB, CILJIaBOB,
00BEKTOB OKPYXKAIOMICH Cpeabl U Jp. DICKTPOXUMHUYCCKHE
metonel. Kiaccupukanus MeTomoB. DIEKTPOBBIACICHUE
MaTpUIlbl W MHUKPODJIEMEHTOB. [IpuMepsl NpaKTHYECKOTO
UCTIONB30BaHus. JuCTHiUsAus, cyOnuManus, HampaBleHHas
KpUCTAJUTM3allds, 30HHAs IUIaBKa, TMPOOMpPHAs TIUIaBKa.
MemMmOpanusie  MeTonbl. KOHIEHTpUpOBaHWE B  aHaIH3E
00BEKTOB OKPYKAIOIIEH CPeJIbl.

6. CTPYKTYPA U COAEPXAHUE JUCIAIIINHDBI

6.1. ®dopma o0yueHus — ouHas, Kypc — 4, cemectp — 7

HanmMeHoBaHHUS pa3nenos U TeM Kommiectso tacos
Jleku. Jlabop. | IIpakr. | CPC+K | Bcero

Pazoen 1. Meroasl  pazieneHus U 4 6 10
KOHIIeHTpupoBaHusa. O0111as XapaKTepucTUKa
Pazoen 2. Dxcrpakuusi. 6 4 7 17
Pazoen 3. DKCTpakiusi HEMOHU3UPOBAHHBIX 4 6 10
HEUTPAJIbHBIX COCIUHECHUM.
Pazoen 4. DkcTpakuusi BHyTPUKOMIUIEKCHBIX 4 4 6 14
COEMHEHM.
Pa3zoen 5. DxcTpakiyisi MFOHHBIX aCCOLIMATOB. 4 4 6 14
Pazoen 6. DKCTpakius  KOMILIEKCHBIX 4 6 10
KHCJIOT.
Pazoen 7. HVcnonib30BaHME OHKCTPAKIHUM B 12 12 7 31
AHAJIUTUYECKON XUMHUH.
Pazoen 8. TexHuka u METOJIUKA SKCTPAKIIHH. 2 4 7 13
Pa3zoen 9. 'nbpuaHble METOIBI AaHAIN3A. 4 2 7 13
Pazoen 10. KoMOWHUpPOBAaHHBIE METOJIBI 4 4 7 15
aHaJu3a.
Pazoen 11. @usmueckne u  (GUBMUKO- 4 5 6 15
XUMUYECKHE  METOJbl  pa3/ieliecHus U
KOHLICHTPUPOBAHUSI.
HNUTOI'O IO KOMITIOHEHTY OHOII 52 39 71 162

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTAIIMNA

7.1. KOHTpOJIbHBIE BOIIPOCHI
Pazgen 1

1. 3HaueHue METOJOB pa3/IesIeHUs U KOHIICHTPUPOBAHUS, 00IaCTH IPUMEHEHUSI.

Knaccudukanus MeTo0B.

2. KonmmuecTBeHHBIE XAPAKTCPUCTHUKU PA3ACIICHUSA U KOHOCHTPUPOBAHU.

Pasnen 2

3. Okcrpakuus. Itansl pazBuths. Tepmunonorus. COBpeMEHHOE COCTOSIHUE.
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4. 3akoH pacnpezeneHus BelecTB Mexay ¢azamu. KoHcTanTa pacnpeneneHus.
Koadduruent pacnpenenexus.

5. Crenens uzBneuenus. Koadduuuenr pasnenenus.

6. Koncranra sxcrpakuuu. [Ipumepsr.

Pazgen 3
7. DKCTpakius MPOCThIX HEMOHU3UPOBAHHBIX MOJIEKYJI. MeXaHU3M 3KCTpPaKIUH.

Omnpenenenue repMaHus B yrie, pyaax.

Pasnen 4
8. DKcTpakuus BHYTPUKOMILIEKCHBIX coeMHeHUu. [Ipumepsl

9. Oprannyeckue 1 HEOpraHMYECKHE peareHThl B Ipoleccax coocaxaeHusd. [Ipumepsl
OIIpEIECTICHUN.

Pasnen 5
10.  Dkcrtpakuus accounaroB. MexaHu3M 3KcTpakiuu. [Ipumepsr.

1. BrnusiHue cTpyKTypbl SKCTPAreHTOB Ha U3BJICYEHUE PA3HO3APSAIHBIX
aIUIOKOMIUIEKCOB.

12.  DxcTpakuus THOLMAHATHBIX KOMIUIEKCOB IMHKA BOAOPACTBOPUMBIMHU IKCTPAT€HTAMM.
OmnpeneneHue NUHKA B JaTyHU.

13.  DkcTpakius XJIOPUAHBIX KOMIUIEKCOB MeTauioB. OrnpeseneHne IMHKa B CIIjIaBax.

14.  DkcTpakuus OKpalleHHBIX aCCOLMATOB. DKCTPAKIIMOHHO-()OTOMETpHIECKOEe
OTIpE/ICNIEHUE CYPbMBI.

15. DOkKcTpakuMOHHBIE peareHThl rpymnmnoBoro jedctBus. Teopus anamoruii B.U.
Kysnenosa. IIpumeps! onpeneneHui.

Paznen 6
16.
17. BiusiHue CTPYKTYpBl 3KCTPAreHTOB, PAa3JIMYHBIX (AKTOPOB HA CTENEHb H3BICUYCHUS
COECIUHEHU.
Pazgen 7
18.  Pa3menenue u onpeneneHue KaubIs, MarHus HOHHON XpoMaTorpadueii ¢
KOHAYKTOMETPUUYECKUM AeTeKTopoM. Onpenenenne o01iei )eCcTKOCTH BOAbl B TUTHEBOU BOJE.
19.  DkcTpakurOHHO-(OTOMETPUUYECKOE OIPENIEICHUE CYPbMbI C IPUMEHEHUEM
KpacuTeseHn.
20. Paznenenue u onpeneneHre Kaablvs U MarHusi B MUThEBOM BOJIC MOHHOM

xpomarorpadueit ¢ KOHIyKTOMETpUYECKUM AeTekTopoM. OnpeaeneHue oo1ei ;KeCTKOCTH
BOJIBI.

Pa3znen 8

21. TexHuKa U METoauKa YKCTPAKIUH.

22. DKCTpaKIKs B MPOOOMOATOTOBKE. ABTOMATH3AIMS SKCTPAKITHH.

23. Texnuka m Meroauka OdKcTpakuuu. Ilepumonnueckas skcrpakums. I[Ipasuiia
paboThI ¢ AETUTENBHON BOPOHKOW. ABTOMATHU3aLUs SKCTPAKIIUH.

24.  CoocaxneHue nepManranara kanus. [IpaBuna paOoTsl ¢ 1€TUTENbHON BOPOHKOM.

ABTOMaTPI3aI_II/I$I OKCTpAKIHUH.



Pa3zngen 9

25. I'uOpunubie MeToab! ananu3a. [IpuMepsl MPaKTHYECKOrO UCIIOIB30BaHNUS.

26.  Honnas xpomarorpadusi — THOpUIHBIN MeTo/] aHanu3a. [IpuMepbl MpakTHYECKOTo
HCIIOJIb30BaHUS.

27. [TpoTOYHBIN MHAKEKIITMOHHBIN aHAIN3 C TPUMEHEHUEM METOJIOB pa3AeiCHUs U
KOHLICHTPUPOBAHUS.

28. CBepxkputnyeckast (GpIrouaHas SKCTpaKIusl.

Paznen 10

29.  Jluctuiuisuus, BbIlIapuBaHUE, BBIMOPAKMBAHNE B KOHIIECHTPUPOBAHUN

MHUKPOJIEMEHTOB. [IpuMepbl IPAKTUYECKOTO UCIIOIb30BAHUS.

Pazmen 11

30.  CopOuust Kak METOJl KOHLIEHTpUpPOBaHUs U pasjesneHus. CopOIus Ha akTHBHBIX
YIIISIX, OKCUAAX METAJIOB, CHAHTETHUECKUX HOHUTAX, XeJNaTHBIX cMoiiax. [Ipumepsl
IPAKTUYECKOI0 UCIIOJIb30BaHUS.

31. DNEKTPOXUMHUECKHE METO/IbI pa3JesIeHUs] U KOHLIEHTpUpoBaHus. [Ipumepsl
ONpEACIICHUMN.

7.2. O06pazen coaepkaHUs dK3aMEHAIMOHHOTO OwujeTra (MPU HAIWYUU DK3aMeHa I10

JTUCIUIUTHE) .
9K3AMEHAIIMOHHBIU BUJIET Ne 1
1. 3akoH pacnpenenenus BeniecTs Mexay dhasamu. Koncranra pacnpenenenus. Koaddumnuent
pacnpeneneHus.
2. DKCTpaKIKs OKPAIICHHBIX aCCOIUATOB. DKCTPAKITMOHHO-(POTOMETPHUIECKOE OTIPEACIICHHE
CYpPBMBI.
3. Paccuuraiite koaddumment pacnpeneneHuss D moma Mexmy CepoyriiepoioM U BOJIOH,

HAXOASAIUMHUCA B paBHOBecuu mpu 25C, ecniu aHamUTHYECKas KOHIICHTpAIUs HOAa B
OpraHMYEeCKOM 1 BOIHOI (asax paBHa coorBercTBeHHO 0,03036 1 5,18 10 Monb/nv’.

B ciyuae BeneHust yueOHOTo mpoiiecca ¢ HUCIOJIB30BAHUEM JJIEKTPOHHOIO OOyuYeHUsS U
TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTHH, COJep)KaHWe OuieTa MOXKET OTIUYaThCA OT
MIPUBEJICHHOTO.

8. PACITIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIVUAIOT OBYUAIOIIMECSH

OO0mas omeHKa 3HaHHWM O0yYaromMXcs MO AUCHUILTHHE mpoBoauTcs mo 100-6anmpHOM
NIKaJIe HMCXOJs W3 MAaKCUMyMa, MPUBEACHHOTO B Tabimie Hmke. OpraHu3anuoHHO-y4YcOHas
paboTa B ayAMTOpPUM OIICHMBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK MOCEIIAEMOCTh 3aHATHIA,
CBOEBPEMEHHOE W KAaue€CTBEHHOE BBINOJIHEHUE JOMAIHUX 3aJlaHWl, aKTHBHOCTH BO BpeMs
MPOBEJCHUS JIEKIMOHHBIX M JTa0OpaTOPHBIX 3aHATUN (ydacTHe B OOCYXKICHHHM TEKYIIEro U
MIPOJICHHOTO MaTepuaa, perieHue 3aaad u T.11.).

8.1.  Cemectp 7 ounas popma oOydeHHs

MakcumanbHoe
Howmepa paznenos Buast pabot COIUCCTES GAILIOR
11 Opranu3zanonHo-y4eOHas paboTa B ay TUTOPHH 20
CamocrosiTenpHas paboTa 30
HUTOI'O 50




DK3aMeH 50

OOmmii UTOT 3a ceMecTp 100

CooTtBeTcTBHE 0AJIOB OLIEHKE

KonunuectBo 0amioB u3 OrieHKa 110 IITHOAILHOM IIIKaJIe
ECTS ”

100 Ok3ameH, TudQepeHInPOBaHHBIN 3aUeT 3auet
90-100 A OTIINYIHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xoportio 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBIIETBOPUTEIEHO SaTToHo
35-59 FX HE 3a4TCHO

034 F HEYIOBJICTBOPUTEIILHO o 3a9Tem0

9. OBECIIEYEHHME OGPA30OBATEJIBHOI'O ITPOLUECCA AJIA JIULL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMU 310POBbA 1 UTHBAJIN/IOB

B xone peanuzanuy AUCUUIIIMHBI UCIIOJIB3YIOTCS CIIEAYIOMINE TOTOTHUTEIbHbBIE METO/IbI
00y4YeHUsI, TEKYIIErO KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTallui O0YyJaroNIuXcs B
3aBHCHUMOCTH OT UX UHAMBHUAYAIbHBIX OCOOEHHOCTEH:

1) JUTSL CJIETIBIX U CIIa0OBUIAIINX:

— JeKuuu Oo(QOpMIISIOTCS B BHJE D3JIEKTPOHHOTO JOKYMEHTa, JOCTYIHOIO C
MOMOIIBIO0 KOMIIBIOTEPA CO CTIEIUATH3UPOBAHHBIM IMPOTPAMMHBIM 00ECTICUCHUEM;

— JUIS ~ BBIIOJHEHWs  3aJaHus TpU  HEOOXOAMMOCTH  INPEAOCTaBISIETCS
YBEJIMYUBAIOIIEE YCTPOMCTBO; BOZMOKHO TAKXKE UCTIOJIB30BAHUE COOCTBEHHBIX yBEIMYUBAIOITNX
YCTPOMCTB;

— MUChMEHHBIC 3aJJaHusT OPOPMIIAIOTCS YBEIHUECHHBIM IPU(TOM.

2) JUISL TITYXHUX U CIIa0O0CTBIIIAIINX

— JIEKIUU 0POPMIISIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

— MMChbMEHHBIE 3aJJaHUS BBIOJHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOM QopMe;

— 9K3aMEH TIPOBOJUTCS B THCHBbMEHHOH (opMe Ha KOMIBIOTEPE;, BO3MOXKHO
npoBeJieHHe B popMe TeCTUPOBAHUS.

3) JUTSI TUT] C HAPYIIIEHUSIMU OMOPHO-/IBUTATEIILHOTO armapara:

— JeKuuu Oo(QOpMIISIOTCS B BHJE D3JEKTPOHHOTO JOKYMEHTAa, JOCTYIHOIO C
MOMOIIHI0 KOMIIBIOTEPA CO CTICUATH3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

— MMCbMEHHBIE 33aJJaHUS BBIIOIHSIOTCS HA KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW ()OpPME HITU BBIMOJIHSAIOTCS B MTUCbMEHHOM
dbopme Ha KOMIIBIOTEpE.

[Ipn HeEoOXOIMMOCTH TMpeayCMaTPUBACTCS YBEIWYCHHE BPEMEHH [UIsI TOATOTOBKH
OTBeTA.

[Ipouenypa mpoBeAcHHs  MPOMEKYTOYHOW  aTTeCTallMd AN OOydaroluXxcs
yCTaHABIMBAaETCA € Y4YETOM HUX HHAUBUAYAIbHBIX MNCUXO(PU3UYECKUX OCOOCHHOCTEH.
[TpomexxyTodHas aTTECTAIHSI MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[IpoBenenue mpoueAypsl OIEHUBAHHUS pPE3YyJIbTaTOB OOYYEHHs] JIOMYyCKaeTcs C
UCTIOJIb30BaHUEM JIUCTAHIITMOHHBIX 00Pa30BATEIBHBIX TEXHOIOTHA.

Ob6ecneunBaeTrcs J0CTYI K HHOOPMAIMOHHBIM U OMOIMOTpauecKuM pecypcam B CETH
WNureprer nmns kaxmgoro oOydaromierocss B (opMax, aJalTHPOBAHHBIX K OTPAHUYCHUSM HX
3I0POBBS U BOCTIPUSATHUS MHPOPMAIUH:

1) JUISL CJIETIBIX U CIIa0OBUIAIINX:

— B I€YaTHOM (hOpMe YBEITUUCHHBIM MIPUPTOM;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA;
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2) JUISL TITYXHUX U CIa0O0CTBIIAIINX

— B IIeUaTHOH popme;

- B (hopMe IIIEKTPOHHOTO JOKYMEHTA.

3) JUTSL 0OYYArOIIMXCS C HAPYIICHUSIMU OTIOPHO-/IBUTATEIILHOTO armiapara:
— B IeUaTHOM opme;

- B (hopMe AIEKTPOHHOTO JJOKYMEHTA.

10.  MATEPUAJIBHO-TEXHWYECKOE OBECIIEYHEHME YYEBHOI'O
IMPOLECCA

VYuebnsle 3ansTus npooasaTcs B IX yuebnom kopmyce Jonl'Y (r. Jonenk, yiu. Hlopca,
17a). lnst mpoBeneHusl JICKIIMOHHBIX 3aHATUN TpeOyeTcsl ayIuTopusi, 000pyI0BaHHAsI MEIOBOU
WIN MapKepHOH NOCKOH, MyJIbTUMEIUMHBIM MPOEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOM
Mebenu Ui CTyACHTOB, pabdouee MecTo MpernoaaBares, Bbixoa B IHTepHeT — mpoBoIHOM win ¢
ucnonbs3oBanuemM Wi-Fi.

OGopynoBanue  jabopaTopuii H  CHEIUAIM3UPOBAHHBIX  KaOWMHETOB  Kadeapsl
AHATUTUYCCKOW XUMHH, B KOTOPBIX NPOXOAWT H3YYCHHE Kypca «AHAIUTHYECKAS XUMHS:
aTOMHO-a0copOMoHHbIN  criekTpodoromerp CarypH-2, npuOOpHBIH KoMIUIeKC ['padur-2,
aToMHO-abcopbumonHbIi ciekrpodoromerp C-115I1K, Bechl ananutuyeckne WA-33, aTomMHO-
abcopOrmonHsbIid criektpodotomerp CarypH-3, monomep M-160MU, cnexrporpad MCII-30,
doroanekrpokonopumerp KDK-2, snexrponnsie Bechl AXIS ANG 200C, ycraHoBka st
HeIJIaMeHHOTO omnpeneneHus pryTu «tOmus», mudposas madoparopus «Releony.

Jisi caMOCTOSTENTbHOM paboThl HMCIIONB3YIOTCSI TEKCTOBBIE W 3JIEKTPOHHBIE PECypCHI
Hay4Hoii OMOMMOTEKH YHHMBEPCHTETa W JIPYTUX DJCKTPOHHBIX OWONMMOTEUHBIX 0a3 aHHBIX,
y4eOHO-MeTOIMUecKoe O0ecredeHrne, NpPEeACTaBICHHOE B Y4YeOHO-METOJMUYECKOM KaOuHeTe
I'maBHoOTO KOpMyca (ayn.405).

[Ipy u3ydeHUH AUCUMIUIHHBI MIPUMEHSIOTCS SJEKTPOHHOE OO0y4YeHUE W UCTAHIIMOHHBIE
oOpa3oBaTenbHble TeXHOJOTHH. C HCIONB30BAaHHEM PECYPCOB IUIATGOPMBI JUCTAHIIHOHHOTO
o0pa3oBaHMs OCYIIECTBISECTCA TEKYIIMH KOHTPOJb 3HAHUW OOy4arouMxcs Ha OCHOBE
TECTHPOBAHUS M MIPOBEPKH PE3YIIHTATOB CAMOCTOSTEIBHOMN PabOTHI.

11. PEKOMEHAVYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTEepaTypa

1. Ananmutuueckas xumusi [Tekct]: B 3-x Tomax: y4yeOHUK IJisi CTYIACHTOB BY30B,
00y4aromuxcs o HAMpaBICHUIO U crienuain3anu «Xumus». T. 1. Metoasl uaeHTUPUKAIUN U
onpexaenenust Bemects / mox pex JILH. Mocksuna [A.A. bemoctun u ap.]. — M.: Akaxemus,
2008. - 576 c.

2. Anamutnueckass xumusa [Tekct]: B 3-x ToMax: y4eOHHUK I CTYJEHTOB BY3O0B,
00y4aromuxcs 1Mo HaMpaBlICHUIO U cneruanuzanuu «Xumus». T. 3. Xumudeckuil aHanus / moj
pen JL.LH. Mocksuna [U.I'. 3erkeBuu u ap.]. — M.: Akagemus, 2010. — 365 c.

3. OcHOBBI aHAUTUYECKOW XHMHH: Y4eOHUK g CTyneHToB By3oB. T. 1. OOrmiue
BOTIPOCKL. Metoapl pazaenenus / moxa pea. KO. A. 3omoToBa. — 4-¢ u3., nepepad. u mom. — M.:
Axamemus, 2010. — 351 c.

4. OCHOBBI aHANIMTUYECKOM XMMHUHU: Y4eOHUK s CTyJIeHTOB By30B. T. 2. Merombl
xumu4deckoro ananusa / moa pen. FO. A. 3onotoa. — 4-e u3zf., nepepad. u non. — M.: Akagemus,
2010.-503 c.

5. Ky3pmun, H.M. IIpoGnemsl ananutudeckoir xumuu. Tom 10: KoHueHTpupoBaHue
cienoB opranndeckux coenunenuii / H. M Ky3pmus, FO.A. 3omotoB. — M.: Hayka,1990. — 280 c.

6. Ky3pmun, H.M. Kounenrpuposanue cienos snementoB / H.M. Kyspmun, 0.A.
3omotoB. — M.: Hayka, 1988. — 288 c.
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7. 3omotoB, FO.A. DkcTpakius B Heoprannueckom ananuse / FO.A. 3omotoB. — M.: Uzn-
Bo MI'V, 1988. - 82 c.

8. llleBuyk M.A. KommnekcoobpazoBanue u skcrpakums. — Jonernk: Jonl'Y, 1973. —
119c.

9. IImuar B.C. Okctpakuus amuHamu. — M.: Atomusaat, 1980. — 312 c.

10. Byprep K. Opranuueckue peareHTbl B HEOpraHuueckoM aHanuse. — M: Mup, 1975. -
272 c.

11. IlleBuyk M.A. DkcTpakuus opraHndecKuMu ocHoBaHMsIMU. — Kues: Bpiciias mikorna,
1978. - 172 c.

12. Munyuke A. Meronpl KOHLUEHTPUPOBAHMSI MHUKPO3JIEMEHTOB B HEOPraHUYECKOM
aganmse. — M.: Xumus, 1986. — 151 c.

13. Mocksun JIL.P., Ilappmmua JL.I'. Metoael pasgeneHuss M KOHUEHTPPOBAHHSA B
aganuTudeckoi xumun. — JI.: Xumus, 1991. — 256 c.

14. Kopenman .M. DkcTpakuusi B aHajau3€ OpraHuyecKux BemecTs. — M.: Xumus, 1977.
—200 c.

11.2. JlonosHuTtenbHas auTeparypa

1. CumonoBa, T. H. DkcTpakius B aHanuTu4eckoil xumuu: yued. mocodbue / T. H.
CumonoBa, A. H. Pokyn, B. A. JlyOpoBuna; /loHenkuii Hai. yH-T, Kad. aHaIUT. XUMHUU. -
Hounenx: Hoynmumx, 2011. - 193 c.

2. leBuyk, . A. IIpakTUKyM 1O aHaJUTUYECKON XUMHUHU. ['paBUMETpUYECKHI U
TUTPUMETPUUECKUN METOABl B aHAIM3€ MNPHUPOIHBIX M MPOMBIIIJICHHBIX OOBEKTOB: [yueo.
nocobue] / U. A. Illepuyk, T. H. CumonoBa, A. H. Pokyn; Jloneukuii Hai. yH-T. - JIOHEIK:
Bebep, 2009. - 390 c.

3. llleBuyk U.A., CumonoBa T.H., Konosanenko JI.M. KoHcniekT nekiuii. DKCTpakius
u copbuus. (KapObonarusie kommiiekcsl MetamioB). — Jlonenk: JJonHI'Y, 1992.

4. Hleuyk M.A., CumonoBa T.H. OkxcTpakuus COEOUHEHMH LBETHBIX M PEIKHUX
METAJUIOB U3 KapOOHATHBIX, CEPOCOJIEPKAIUX U TaJOreHUIHbIX pacTBopoB. — Jlonenk: JJonl'Y,
1999. - 215 c.

5. CanphukoBa, E.B. MeTonbl KOHIIEHTpUPOBAHUS M PA3/EICHUS MHKPOIJIEMEHTOB:
yuebnoe nocobue / E.B. Canpnukosa, E.A. Kyapssuesa; OpenOyprckwuii roc. yH-T. — OpeHOypr:
o1y, 2012.-220c.

6. T'ycbkoBa, B.Il. Xpomarorpadguueckue MeETOAbl pa3leleHHMs U aHanusza: yueol.
nocobue / B.II. I'ycekoBa, JI.C. CuzoBa; KemepoBCKkHil TEXHONOTMYECKMH MHCTUTYT MHILEBON
IPOMBIIIIEHHOCTH (YHUBEPCUTET). — 2-€ U3., uchp. u non. — Kemeposo, 2015. — 158 c.

12.  UTHO®OPMAIIMOHHBLIE PECYPCBI

1. Haunuonanbhas 3JIEKTPOHHAs OndbaMoTEKA (HOB): benepanpHas
rocyaapcTBeHHas uHpopmaimonnas cucPasznen / MunucrepctBo KynbTypel P®; Poccuiickas
rocynapcrBeHHast 6ubiamoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamenns:

01.09.2023). — Pesxxum octymna: cBOOOAHBIN, moanucka. Heo6xoanma ycTaHOBKA MPOTPaMMHOTO
oOecrnieueHus. — TeKCT: AIEKTPOHHBIM.

2. eLIBRARY.RU: HayuHas snekTpoHHast 6ubanoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oOpamenusi: 01.09.2023). — Pexum goctymna: Ijisi aBTOPH30B.
nosb3oBaTesnei. — TeKCT: JIeKTPOHHBIM.

3. Hayunass snextponHass OubOmmoreka «KuGepJleHumHka»: caiit / Accomnuamms
«OtkpbiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum nocryna:
CBOOOAHBIN. — TEKCT: 37IEKTPOHHBIMH.
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4. OnekTpoHHO-OnOnMoteunas  cucPazgen  «Jlanby: [caiiT]. —  URL:
https://e.lanbook.com (mata oOpamenusi: 01.09.2023). — Pexxum goctyma: Ajis aBTOPH3OB.
nosib3oBaTenei. — TeKCT: 3IeKTPOHHBIM.

5. IBC KOpaiit: snexTponHas oubnuoreunas cucPasnen: caiit. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenus: 01.09.2023). — Pexxum noctyna: it aBTOPU30B.
[I0JIb30BaTENe. — TEKCT: 2JIEKTPOHHBIN.

6. DyiekTpOHHO-0ubMoTeuHas cucPaznen JlouIl'yY: caiit / ®I'BOY BO «/lon[ Y».
— Honenk, 2016- . — URL: http://library.donnu.ru/ (mata oopamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBINA. — TEKCT: JIEKTPOHHBIH.

7. JJeKTpoHHBIH Katajgor Hayunoii 6uGmuoreku [lonl'Y: pasgen caiira / Hb
Houl'Y. — Texkcr: anextponnsiit / DbC Houl'Y: caiit. — URL: http:/library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum qgoctyma: MOUCK CBOOOMIHBIN, JIIEKTPOHHBIE
JIOKYMEHTHBI — JIJ1s1 Ttosib3oBaTene JJonl'y.

8. JaexTponnblii apxuB Jonl'Y: pasnmen caiita / Hb Jlonl'Y. — Teker:
anexktporHsd // DBC Jlonl'Y: caiir. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
01.09.2023). — Pexwum gocTyma: CBOOOHBIH.

13.  TTIPOI'PAMMHOE OBECIIEHEHHE

1. Windows 7 PRO (xoprioparuBHas nurieH3us JJoal'Y Ne 46484614)

2. Microsoft Office (kopnopatusHas nunen3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (iumiensust mporpammbl Dream Spark muist BeICIX y4eOHBIX
3aBeJICHUN)

4. AmntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmunenszun GPL, Apache,
BSD mist cB0G01HOTO IPOrpaMMHOTO 00eCTieueHHs).



