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1. OBJIACTb HPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYEBHOM ITPOLECCE.

JucuumnuHa «MeToJibl pa3ieseHus] 1 KOHIICHTPUPOBAHUS B XUMUYECKOM aHalln3€» BXOJUT B
npodecCHOHATBHBIN OJOK AMCUUIUINH, JUCHUIUIMHAM I10 BBHIOOPY CTYAEHTA COTJIACHO y4eOHOMY
IUIaHy.

Orta JUCHMIUIMHA, ONUpasCh HAa XWMHUYECKYIO (HEOpraHWYecKas, aHaJUTU4YecKas,
opranuyeckas, pusznueckas Xumus), GU3NIECKYI0 TMOATOTOBKHU ((hU3MKA) CTYICHTOB, 3aKJIa/bIBACT
(GyHIaMEHT Hay4YHO-METOMYECKON MOATOTOBKH OYAYIINX MCCIIE0BATENIEH U TPAKTUKOB.

OcBoeHue TaHHOW AMCHUUIUIMHBI HEOOXOAMMO Kak IpeAlIecTBYIONIEe BO BpeMsl y4eOHOM,
NPOM3BOJICTBEHHON (IPEAUIUIOMHON) TPAaKTUKW, HAyYHO-HCCIEN0BATEIbCKOW paboThl, MpH
HaIMCAaHUM BBITYCKHOW KBaJTHU(PHUKAIIMOHHON pabOTHI.

2. CTPYKTYPA JUCHOUTIJIMHBI (MOJYJIST)

Xapaxmepucmuka y4eoHoil OUCUUNTUHDL
CriennajabHOCTh 04.05.01 ®ynnameHTanbHast ¥ NPUKIIaIHAS XUMHS
Crneunanuzanus
OO6pazoBarenbHasi IporpaMma CHEIHAIUTET
Kpanuduxanus Xumuk. IIpenonasarens xumun
KonuuecTBo COJIEPKATEIbHBIX 2
MOJYJIEHN
Jucuunnuna 6azoBoi / JTUCIUILIMHA BAPUATUBHOM YacTH
BApUATUBHOU 4acTH
00pa3oBaTeNbHOI MPOrpaMMbl
®dopma KOHTPOJIA MOAYJIBHBIN KOHTPOJIb, IK3aMEH
ITokazarenu ouHas ¢popMa oOydeHuss  BaoudHas popma 00ydeHuUs
KonmnuecTBO  3a4eTHBIX  €QUHUIL 45
(kpenuToB)
I'om moaroroBku 4
Cemectp 7
KonuuecTBo yacoB 162
- JTEKIIHOHHBIX 56
- IPAKTUIECKUX
- TaOOPaTOPHBIX 42
- CaMOCTOSITEIbHON PabOThI 64
B T.4. UHJMBHIyaJbHOE 3a/1aHUE

HenenrHoe KoM4uecTBO 4acoB, 11,6

B T.Y. ayIUTOPHBIX 7

3. OIMCAHME JUCIUIIJINHBI.
Ieaun u 3apaun
Henu:
— yrayOuTh U COPMUPOBATH 3HAHUS CTYICHTOB IO TEOPUHU U MIPAKTUKE METOJIOB Pa3IeIeHUS
W KOHIICHTPUPOBAHUS, YTOOBI B OyaylIieM aHaTWTUKHU-BBIMYCKHUKH YHUBEPCUTETA MOTJIH
BBITIOJIHATh XMMHUKO-aHAIUTHUYECKUE UCCIIEIO0BAHMS, MPOBOJUTH PEAIbHbIE aHAIU3bl C MOMOIIbIO
COBPEMEHHBIX METOIOB pa3/ieNIeHNs U KOHIICHTPUPOBAHUS;



— JaTh TEOPETUYECKYIO U METOJIOJIOTHUECKYIO TIOATOTOBKY B 00JaCTH METOIOB pa3ieieHUs U
KOHIICHTPUPOBAHUs, IMPUMEHSIEMBbIX B aHaJIM3€ OKpYXKalolled cpeapl, MPUPOAHBIX U
IPOMBIIIJICHHBIX 00HEKTOB.

OcHosnbvimu 3a0auamu Kypca «MeTonbl pa3/ielleHuss U KOHLUEHTPUPOBAHUS B XMMHUYECKOM
aHamu3e» B paMKax CIEIHaTUTeTa SBISAIOTCS: CHOPMHPOBATH CHUCTEMY 3HAHUH O HPUHIUIIAX
METO/OB pa3/ieJeHUsl U KOHIIEHTPUPOBAHUS, CBOUCTBAX TMOPHIHBIX 1 KOMOMHUPOBAHHBIX METO/I0B
aHaJM3a, YCIOBHIX UX NPUMEHEHHUS Ha MIPAKTHKE.

TpeGoBanus k pe3yjbTaTaM OCBOEHHSI AMCHUILVIMHBI. [Iponecc M3ydeHus OUCLUILUIMHBIL
«MeToapl pa3zeneHuss W KOHIEHTPUPOBAHUS B XHMMHUYECKOM aHAJM3€» HaNpaBJIeH Ha
dbopMHpOBaHHE AJIEMEHTOB CIEAYIONIUMX KommeTeHIuid B cooTBerctBUM ¢ PI'OC BO POD
cnenuanbHocTd 04.05.01 dyHnameHTanbHas W NPUKIAIHAS XUMHS U OCHOBHOM 00pa3zoBaTeIbHOM
IporpamMmbl BheICIIETo oOpa3oBanus crneruanbHocTH 04.05.01 dyHnaMeHTalbHAs W MPUKIIATHAS
XUMHUS:

a) yauBepcajabHbIX (YK):

VYK-1. Cnoco0OeH OCylEeCTBISITh KPUTUUECKUM aHaIU3 MPOOJIEMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOI'0 II0JIX0/1a, BbIPA0aThIBaTh CTPATETUIO AEHCTBUIA;

VYK-2. CnocobeH ynpaBisiTh MPOSKTOM Ha BCEX ATArax ero >KU3HEHHOTO IUKIIA;

VYK-3. CnocoGeH OpraHu3oBbIBaTh M PYKOBOAMTH pabOTOW KOMaHAbI, BbIpabaThIBas
KOMaHHYIO CTPaTEruio AJsl JOCTHXKEHUS TOCTABJICHHOW LENH;

VYK-8. Cnocoben co3zaBaTh U MOAJEPKHUBATh OE30IACHBIE YCIOBUS JKU3HEAEATEIBHOCTH, B
TOM YHCJI€ TPH BOZHUKHOBEHUH YPE3BBIYAWHBIX CUTYaILIUH.

0) oomenpogeccuonanbubix (OIIK):

OIIK-1. Cnocoben aHaIM3UPOBaTh, WHTEPIPETHPOBATH W  0000mATh  PE3yIbTATHI
SKCHEPUMEHTAIBHBIX U PACUETHO-TEOPETHUECKUX PA0OT XUMUYECKOI HallPaBIEHHOCTH;

OIIK-2. Criocob6eH mpoBOJUTh XUMHUYECKUN SKCIIEPUMEHT C UCIOJIB30BAHUEM COBPEMEHHOTO
00opy0BaHus, cOOI0Aast HOPMbI TEXHUKH 0€30MaCHOCTH;

OIIK-3. CnocobeH NpuUMEHSATh PacuyeTHO-TEOPETUUYECKHE METOAbl Ul M3Yy4eHUs CBOMCTB
BEIIIECTB U MPOLECCOB C UX YUaCTHEM, HCIIOJIb3Ysl COBPEMEHHOE IPOrpaMMHOe obecrieueHue u 06a3bl
JTAaHHBIX MPOPECCUOHANIBHOIO HA3HAUYECHNUS;

OIIK-4. CnocobeH muiaHupoBaTh pabOThl XMMUYECKOH HampaBiIeHHOCTH, 00pabaThiBaTh U
UHTEPIIPETUPOBATh IOJIyYEHHbIE pPE3yJbTaThl C HCIIOJIB30BAHMEM TEOPETUUECKUX 3HaHUM U
NPAaKTUYECKUX HABBIKOB PEILICHHS] MAaTEMAaTHUYECKUX U (PU3NYECKUX 3a/1a4;

OIIK-5. Cnocoben wucnonap30BaTh HH(OpMalMOHHBIE 0a3bl JaHHBIX W aJalNTHPOBATh
CYIIECTBYIOIIME MPOTrPaMMHBIE MPOIYKTHI AJIs pelIeHus 3a/1a4 Npo(hecCHOHAIBHON JesITEIbHOCTH C
Y4€TOM OCHOBHBIX TpeOOBaHU NHPOPMAIITMOHHOIN 0€30M1aCHOCTH;

OIIK-6. CriocobeH npencTaBisATh pe3yiabTaThl NPO(PECCHOHANBHOMN AEATENbHOCTH B YCTHON U
MUCHbMEHHOW ()OpME B COOTBETCTBUH C HOPMaMH M MPAaBUJIIAMH, IPUHATHIMU B MTPO(HECCHOHATTELHOM
coo0I1ecTBe.

6) Ilpogpeccuonanvnvie komnemenyuu
Hay4Ho-uccienoBaTe/ibcKas 1eATEIbHOCTbD:
[1K-1. Cnocoben mnpoBoauTh cOOp, 00pabOTKy, aHaiIu3 M OOOOIEHHE pe3yIbTaToB

OKCIIEPUMEHTOB W HCCIIECIOBAaHUI B PA3IMUYHBIX OOJACTSIX XUMHUHU, XUMHUYECKOW TEXHOJIOTHUU H
CMEXHBIX HayK;

[IK-2. CrocobeH o0¢GopMIIsATh pe3yiabTaThl HAYIHO-HUCCIICIOBATCIIbCKHX H  OIBITHO-
KOHCTPYKTOPCKUX padoT.

TexHoJsiorn4yeckasi 1esiTeJIbHOCTh:

[1K-4. CniocobeH npoBOIUTh HAyYHbIE HCCIIEI0BAaHNUs, COBEPLICHCTBOBATh U pa3padbaThIBaTh
TEOPUHM M METOJIbl U3YYEHUSI XMMHUYECKUX IPOLECCOB, OCYILECTBIIATh MPAKTUYECKOE MPUMEHEHHE
MOJYYCHHBIX 3HAHWH W PE3yJbTaTOB B PA3IMYHBIX OTPACIAX SKOHOMHUKH (IMPOMBIILICHHOCTH,
CeIbCKOM  XO3SHCTBE M  [p.), CBSI3aHHBIX C MepepabOTKON  ChIpbs, MOIypadpHUKaToB,



MPOMBILIUICHHBIX OTXOJIOB, TOJYYEHHMEM U COBEPILICHCTBOBAHUEM DPA3JIUYHBIX BEIIECTB,
MaTepHayioB, pa3padOTKON M YITyUYIICHUEM TEXHOJOTUYECKHUX MTPOIIECCOB;

[IK-5. CnocobeH K NpOBEICHUIO OMBITOB, MCIBITAHUN W aHAIU30B C IEJbI0 HU3yYEHUS
COCTaBa, CTPOEHUS, CBOMCTB U MPOIECCOB MPEBPALICHUM BEIIECTB, SHEPreTUUYECKUX U XUMUUECKUX
M3MEHEHUH B Pa3IUYHBIX HATYypaIbHBIX UM UCKYCCTBEHHBIX BEIIECTBAX, CHIPhE U U3JICIHSIX;

[IK-6. CnocobeH Ha pa3paboOTKy METOJUWK TIIPOBEACHHUS KOHTPOJII KadecTBa s
W3TOTOBUTENICH U OTPeOUTENCeH XUMIUYECKON MPOIYKITUH.

Opranu3annoHHO-yNPaBJIeHYeCKAs 1eATeJIbHOCTh:

[IK-9. CoocoGeH mNpUMEHSATh  aKTYaIbHYI0  HOPMATHBHYIO  JIOKYMEHTAIMIO B
COOTBETCTBYIOIICH 001aCTH 3HAHUM.

B pesyabrare u3ydeHuss AucHMILIMHBI «MeToabl pa3iejeHUs] 1 KOHUEHTPHPOBAHUS B
XHMHYECKOM AHAJIH3Ee» CTYAEHT J0JI/KeH:
3HATh:
1) coBpeMeHHYIO JIUTepaTypy MO METOaM Pa3JCiICHUS U KOHLICHTPUPOBAHHUS,
rOCYJJapCTBEHHbIE U MEKIYHApOIHbIE CTAHIAPTHI, IATEHTHI, AHAIUTHYECKUE CAlUThl B CETH
WNHurepner;
2) TEOpeTHYECKHEe M MPAKTUYECKHE OCHOBBI METOJIOB Pa3/Ie/ICHUS] U KOHIICHTPUPOBAHHUS,
3) KOJMYECTBEHHBIC XapPAKTEPUCTUKU METOJIOB Pa3CiICHUS U KOHIICHTPUPOBAHHUS;
4) crocoObl onpeeeH s KOHIICHTPALUH BELIECTB C UCIIOIB30BAHUEM METO/IOB
pa3zeseHns U KOHIICHTPUPOBaHUS;
5) MeTpoNIOrHYecKUe XapaKTEePUCTHKUA METOIOB U 00JIACTH UX HCIOIb30BAHHUS,
6) coBpeMeHHbIC PUOOPHI U ANMAPaTypy;
7) METOIOJIOTHIO BEIOOPA METOIOB Pa3/IC/ICHUs] U KOHIICHTPUPOBAHUS P PEIICHUN
MIPOU3BOICTBEHHBIX WJIM HAYYHBIX 337a4;
8) mpuMepbl MPaKTHYECKOTO UCTIONB30BAHMUS B aHAIN3E 00BEKTOB OKPYKAIOIICH CPEeIbL,
MPUPOJHBIX U MPOMBIIUIEHHBIX 0OBEKTOB 110 MEXTYHAPOAHBIM U TOCYAapCTBEHHBIM
CTaH/apTaM.
yMeThb:
1)  TpUMEHSATH COBPEMEHHBIC METO/IbI Pa3/CICHUS U KOHIICHTPUPOBAHHUS JIJIsl PELICHUS
MIPOU3BO/ICTBEHHBIX, HAYYHO-ITPAKTUUYECKHUX, UCCIIEOBATEIbCKUX U APYTUX 3a7ay;
2)  BBIOpaTh CTAHAAPTHYIO MJIM HECTAHAAPTHYIO METOIUKY aHAIN3a MIPUPOIHBIX,
MIPOMBIIIIEHHBIX 00BEKTOB;
3)  mpaBWIBHO MPOBECTH ITPOOOOTOOP U MPOOOIOATOTOBKY;
4)  BOCHPOHM3BOAUTH AHATUTUYECKYIO METOIUKY, PACCUUTHIBATH PE3yJIbTAThl aHAIN3A,
MIPOBECTU UX CTATUCTHUYECKYIO 00pabOTKy ¢ ucnoias3oBaHueM OBM, npoBeputsb
MPAaBUIBHOCTb MOJYYEHHBIX PE3YJIbTATOB;
5)  yMeTh UCMOJIb30BAaTh COBPEMEHHBIE XUMUYIECKUE TPUOOPHI U YCTAHOBKHU, Y4€OHO-
nabopaTopHbIe TPUOOPHI;
6)  COCTaBIATH OTYETHI M JaBaTh PEKOMECH/IAIMU HA OCHOBE MOJYYECHHBIX PE3YJIbTATOB.
BJIaJeTh:
1) TeopeTHYeCKUMH ¥  TPAKTHYECKUMH OCHOBAMH METOJOB  pa3lelieHHs |
KOHIICHTPUPOBAHUS;
2)  HaBBIKAMH, TEXHUKOW M METOJMKOM METOJIOB PA3ICIICHUS M KOHIICHTPHUPOBAHHS;
3) npueMaMu TPOBEPKH MPABWIBHOCTH ¥  BOCIPOM3BOJMMOCTH T'HOPHUIHBIX H
KOMOMHHPOBAaHHBIX METOJIOB aHAJIN3a;
4)  paboTOH C IUTEpaTypoll MO aHATUTUYECKOW XMMHUH B 00JIaCTH METOIOB Pa3IeieHHUs
Y KOHIIEHTPUPOBAHMSL.



4. COAEP)KAHUE JUCIAIIJIMHBI U ®OPMbI OPT'TAHU3AIIUUA YYEBHOI'O

ITPOLOECCA

IopsiaiKoBBIM HOMEP M TeMa

Kp aTKoO€ COACPKAHUEC TEMbBI

Cooeprcamenvhutit mooyas 1 «Odwan xapakmepucmurka Memoooe pazoeieHusn u
KOHUEHmMpUpoganus. IKCmpaKyuoHHbvle Memoobl U CUCIEMbL)

Tema 1. MeTtonsl pa3aeneHus
Y KOHLICHTPUPOBAHUSI.
OO6m1as XxapakTeprucTruKa

Mertonp! pa3aeneHus, KOHIEHTPUPOBAHHUS U METObI
omnpenenenusi. KoMOrnHupoBaHHbBIE, THOPHIHBIE METO/IBI.
Pa3nenenue, KOHIIEHTpUPOBaHKE, BEIEICHNE. AOCOIIOTHOE,
OTHOCHUTEJIbHOE, MHIMBUAYAbHOE, TPYIIIOBOE
KOHLIEHTPHPOBaHHE. 3HAYCHNE KOHIIEHTPUPOBAHUS U 00J1aCTH
ero nmpuMeHeHus. MecTo KOHIICHTPUPOBAHUS B AHATUTUYECKOM
IUKJIE.

KonmdecTBeHHBIE XapaKTEPUCTUKN KOHIIEHTPHUPOBAHHUS.
CrniocoObl KOHIICHTPUPOBAHUSI.

Knaccugukanum u o0mias xapakTepruCcTUKa METOI0B
KOHLIEHTPUPOBaHHUS U pazneneHus. COBpeMEHHOE COCTOSTHHE
METOOB. Y CIIEXH U MPOOJIEMBI.

Tema 2. DxcTpakius.
KonnuectBenurnie
XapaKTEPUCTUKU

Oco0eHHOCTH HKCTPAKIUK. JTalbl pa3BUTUS, COBPEMEHHOE
cocrosinue. KonnuecTBeHHOE ONUCaHKUE MTPOLIECCOB DKCTPAKIIHH.
TepmuHonorus, TpeboBaHMsI K 3KCTpareHTaM. DKCTPaKLMOHHbIE
cucreMbl. HemoHM3MpOBaHHBIE HEUTPAJIBHBIE COCIUHEHUS:
KOOPJAMHALIMOHHO-HECOJIbBATUPOBAHHBIE HEUTPAJIbHBIC
COCIMHEHUS C KOBAJECHTHBIMU CBS35IMU; XEJIATHl U
BHYTPUKOMIIJIEKCHBIE COCIMHEHNS; KOOPAUHALMOHHO-
COJIbBATUPOBAHHBIE HEUTPAJIbHBIE (CMEIIaHHbIE) KOMIUIEKCHI.
HMonHbIe acconnaThl: KOOPAUHALMOHHO-HECOIbBATUPOBAHHbIE
HMOHHBIE ACCOLNATHI; MUHEPAJIbHBIE KMCIIOThI; KOMIUIEKCHBIE
METaJUIOKUCIIOTHI; IPYyTUe COCAUHEHUS.

Tema 3. DKcTpakuus
HEMOHM3UPOBAHHBIX
HEUTPaAIbHBIX COCIMHEHUM.

KoopanHairoHHO-HECOIbBATUPOBaHHbBIE HEUTPAJIbHbBIE
coeanHeHus. Boicokas n3bupartensHoCTh. Boipaxenue ams
koa(durmenta pacnpenenenus. 3akon HepHcra, OTKJIOHEHHS OT
3akoHa. KoopAMHAaMOHHO-COJIbBATUPOBAHHBIE HEUTPAJIbHBIE
coeMHEHUs. MexaHu3M dKCTpakiuu. Beipaxenus 1uis
KodduurenTa pacnpenenenus. Metosa caBura paBHOBECHSI.

Tema 4. DxcTpakuus
BHYTPHUKOMITIIECKHBIX
COCIUHEHUM.

Xemnatel. XenatooOpasytouiue pearentsl. [IpaBuio JLA.
UyraeBa. DKCTpaKIus KOOPAUHAIIMOHHO-HEHACHIIEHHBIX
XeJaToB. YpaBHEHUs 1 Ko UIMEHTa paclpeieeHusl.
VYcraHoBiIeHHE cOCTaBa KOMILJIEKCOB. 3aBUCUMOCTD SKCTPAKIIMHI
ot pH. KoHcranTa 3kcTpakuuu.

DKCTpakIHs KOOPAMHAIMOHHO-HEHACHIIIEHHBIX XEJIaTOB.
OCOOEHHOCTH HKCTPAKIIMH KATHOHHBIX M aHUOHHBIX XEJIaTOB.

Tema 5. DKCTpaKIUsl HOHHBIX
accoLMaToB.

KoopauHarmoHHO-HeCOJIbBATUPOBAHHBIE HOHHBIC ACCOIMATHI.
@DakTOpBbI, CHOCOOCTBYIONIUE POCTY IKCTPAKIINU: YBEIUUCHUE
JIDIIEKTPUIECKON TTPOHUIIAEMOCTH PACTBOPUTEIIS, YBEITHUCHUE
pa3mepa u ruapododHocTH HOHOB. TpeboBaHUs K aHHOHAM UITU
KaTHOHaM-TapTHEpaM. Vcrmonbp30BaHNe B Ka4eCTBE PearcHTOB
KpayH-2()UPOB, CEPY- U a30TOCOACPKAIINUX AaHAJIOTOB.

Tema 6. DxcTpakius
KOMILJIEKCHBIX KHCIIOT.

KommekcHple  METaJUIOKUCIOTBI U WX coiid. DakTopsbl,
noBblnaonme kKoddduuuent pacnpenencHus. Ilpucyrcrue
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CUJIbHOW MUHepanbHOM KHUCHOThl. Coskctpakuus. [lomaBienue
AKCTPAKIIUH.

OKCTpakiusT KOMIUIEKCHBIX KHCJIOT AaMUHAMM U COJISIMH
YETBEPTUYHBIX AMMOHHUEBBIX OCHOBaHMI. MeXaHU3Mbl: MOHHBIN
o0MeH, TpucoenuHeHUe, BHenpeHue. MakTophl, BIUSIONIME HA
AKCTPAKLIMI aMUHAMH.

Tema 7. Uctionb3oBanue
SKCTPAKIINH B
AHAJIMTUYECKOU XUMUH.

N3ydyenne paBHOBecus B pacTtBopax. Paznenenuwe cMmeceil.
VYnpasineHue — mpoueccaMu  pasfencHus.  MackupoBaHHE.
Otnenenne npu  peskcrpakiuu. OOMEHHas  3KCTpakusl.
VYcnoBust oomena. OOMEHHBIE PSIIBL.

OKCTpakIMsi C HIPUMEHEHHEM MAaJlOONacHbIX AKCTPAreHTOB
(3es1eHas AKCTpaKLus).

Tema 8. Texuuka u MeTOOUKA
AKCTPaKIIUH.

CnocoObl  OcCyIIecTBICHUST  3KCTpakiuu.  [lepuoamdeckas
AKCTPaKLIHUSL. HenpepriBHas JKUTKOCTHAS SKCTPaKIUSL.
[IpoTuBOTOUHAS SKCTpaKIMs H SKCTPaKIIMOHHAS
xpomatorpadus. MunemspHas — OKCTPaKUUs.  IKCTPAKIUS
MUKPOIMYJIbCUAMU. OKCTpakUus paciiaBamu. TpexdasHbie
CHUCTEMBI. MembOpanHas JKCTPAKLIHS. ABTOMaTu3anus
AKCTPaKIIUH.

CooeporcamenvHulii mooyns 2

«l'ubpuoHvle U KOMOUHUPOBAHHBIE MEMOObl AHAIU3A)

Tema 1. ['ubpuHBIE METOIBI
aHaJIMn3a.

[TpuMeHeHne SKCTPAKIINK B XUMUYECKOM aHAIH3€ MPUPOTHBIX U
IPOMBIIIJICHHBIX 00BEKTOB. DKCTPAKLUS OTAEIbHbBIX HJIEMEHTOB.
['pynmoBoe KOHIEHTPHUPOBAHHE U CIIEKTPOCKOIMIECKOE
omnpeneneHue aHanuToB. CoueTaHue HIKCTPAKLUU ¢ METOIaMHU
oTpezieNIeHNui: KOMIUIEKCOHOMETpHEH, (POTOMETPUUECKUM,
ATOMHO-a0COPOIIMOHHBIM U JPYTUMHU.

Honnast xpomaTtorpadusi. OCHOBBI HOHHON Xpomarorpapuu.
[TpunMn pa3aeneHus U 1eAeKTUPOBaHUS HOHOB. COpOEHTHI.
OmioenThl. CriocoObl eaekTHpoBaHus. FMloHomeTpuueckoe
OTpeieIeHne AaHHOHOB M KATHOHOB 110 MEXTYHAPOIHBIM U
rOCYJapCTBEHHBIM CTAaH/IAapPTaM B BOJIE U APYTUX OOBEKTAX.

Tema 2. KoMOMHUpOBaHHbBIE
METObI aHAIN3A.

CopOuusa. OcoGeHHOCTH cOpOIMH KaK METOoa
KoHIIeHTpupoBaHusi. CopOeHTHI, 0011I1e TpeOOBaHUS K HUM.
CuHTeTHYeCcKre HOHUTBI, HEOPraHUYeCKHe MOHHOOOMEHHbBIE
KOMILJIEKCOOOpa3yoIre COpOeHThI. AKTHBUPOBAHHBIC YTIIH.
MexaHu3M JIeHCTBUS, aHATUTHYECKHe 0cOOeHHOCTH. [IpumMepsl
WCIIOJIb30BAHUSI.

Tema 3. duznueckue u
CbI/ISI/IKO-XI/IMI/I‘IeCKI/Ie METOAbI
pasneneHus u
KOHIICHTPUPOBAaHUS.

MeTtos! ocakaeHus U coocaxaeHus. OcoOeHHOCTH
KOHIICHTPUPOBAHUS, JOCTOMHCTBA U HEJOCTATKU. MeXaHu3M
coocaxaeHus. Heopranuueckue 1 OpraHnuecKue COOCaauTENH.
MeToapl OCaKIEHUSI U COOCKICHUSI B OTIPEICIICHIN aHAIUTOB
10 TOCY/IapCTBEHHBIM U MEXAYHAPOJAHBIM CTaHJAapTaM B aHAJIM3E
METaJUIOB, CIIJIaBOB, 00BEKTOB OKPYKAIOIIEH CpeIbl U JIp.
DnekTpoxummudeckne Meto bl Knaccudukaius MeTo10B.
DIIeKTPOBBIACIICHHE MATPUIIBI 1 MUKPO3JIEMEHTOB. [Ipumepsl
MPaKTUYECKOT0 UCTIOIb30BAHMUS.

Juctumisiiys, cyommmanusi, HarpaBieHHasT KpUCTaUTA3aIs,
30HHAs MJIaBKa, MPOOUpPHAs TIaBKa.

MeMOpaHHBIE METO/IBI.

KonrnenTprupoBaHnue B aHaJIM3e 00bEKTOB OKPYKAIOIICH CPEJIbI.




TemaTnueckuii mjaian

HaszBanmue
co/iepKaTeJIbHbIX
MoOaYyJIell M TeM

Conep:kareJbHbIil MOTYJIb 1

KoaudecTBO 9acoB

Ounas popma o0OyueHust

3aounas popma o0yueHust

BCETO

4. ‘ B T.4.

JCKITUH | 5
PAKTUYECKHE
nabopaTtopHbIe

WHIUBU. paboTa
BCETO
JEKIHN

MPaKTHYECKHE

nabopaTtopHbIe

caMoCTOsITeNIbHAs paboTa

WHAUBU. paboTa

Tema 1. Metonnl
pasneneHus u
KOHIICHTPHUPOBAHUSI.
OOmas
XapaKTEPUCTHKA

10

S
CaMOCTOATCIIbHaA pa60Ta

Tema 2.
DKCTpaKIus.
KonmnuecTBeHHBIC
XapaKTEPUCTUKU

16

Tema 3.
DKCTpaKIUs
HEUOHU3HPOBAHHBI
X HEUTPAIIbHBIX
COCIMHEHUM.

16

Tema 4.
OKcTpakuus
BHYTPHKOMILIEKC-
HBIX COCIMHEHHH.

12

Tema 5.
OKcTpakuus
MOHHBIX
accoIMaToB.

12

Tema 6.
DKCTpaKuust
KOMIUIEKCHBIX
KHCJIOT.

10




Tema 7. 16 6 4 6
Hcnonb3oBanue
9KCTPaKIUU B
AHAJIMTUYECKOMN
XUMHUH.
Tema 8. Texaukan | 12 4 2 6
METOAMKA
AKCTPaKIUH.
Hmozo no 104 | 40 18 |46
cooeprcamebHOM
ymooynio 1
Coaep:xareJbHbIA MOIYJIb 2
Ha3zBanmue KosauyecTBo yacoB
cojiepKaTeIbHBIX Ounas ¢popma o0y4eHus 3aounas popma o0yueHnust

MOAYJIeH U TeM

BCEro

| B T.u.

JCKIUHU |5

IMPAKTUYCCKUE

nabopaTopHbIe

camocTosITelIbHas paboTa

BCETO
JICKIINU

WHIUBUI. paboTa

MPaKTUYECKHE

nabopaTopHbIe

camocTosTeNnbHas paboTa

WHIUBU. paboTa

Tema 9.
I'uOpunnbie
METO/Ibl aHAJIN3A.

24

12

(o3}

Tema 10.
KoMOuHMpoBaHHBI
€ METO/IBI
aHaIM3a.

18

Tema 11.
dusznyeckue u
¢buzuKo-
XUMHUYECKHE
METOJBI
pa3aeneHus u
KOHIEHTPHUPOBAHU
o

16

Hroro no
coJepKaTeJbHOM
Y MOIYJIIO 2

58

16

24

18

Bcero yacos no
MOJYJISIM

162

56

42

64




5. METOAUYECKHUE PEKOMEHJALIMUA JIUIS ITPOBEAEHU A JIEKIIMOHHBIX,

MMPAKTUYECKHUX U JIABOPATOPHBIX 3AHSATHI.

[IpakTuyeckue 3aHATHS HE MPETYCMOTPEHBI Y4EOHBIM TIAHOM.

TeMbl TeKIIMOHHBIX 3AHATHI

N

n/n

Haszeanue memoi

Konuuecmeo
4acoe

MeTtosl pa3aenenus U KOHIIeHTpupoBaHus. O01as XxapakTepucTuka

6

9KCTpaKHI/IH . KoimmuecTBenunie XapaKTCPHUCTUKHU

9KCTpaKHI/IH HCUOHU3HUPOBAHHBIX HCﬁTpaHBHBIX COCI[I/IHGHI/II\/'I.

DKCTpaklys BHYTPUKOMIIIEKCHBIX COEUHEHUM

3KCTpaKI_[I/I$I HMOHHBIX aCCOIIMAaTOB.

9KCTpaKHI/I5{ KOMIIJICKCHBIX KHCJIOT.

Hcnonn3oBanue OKCTpAaKIUH B AHAIMTHYECKOM XUMUH.

TexHuka u MCTOAHKA SKCTpaKIH.

Ol O Nl O O W N|

['uOpuHBIC METOIBI aHAIH3A.

=
o

KOM6I/IHI/IpOBaHHBIe MCTOABI aHAJIM3a.

-
-

dusznueckue U QUMKO-XMMHUYECKHE  METOJbl  pas3feleHus u
KOHIICHTPUPOBAHUSL.

o M O O b O Al O

Bcero

a1
(o3}

Tembl 1a00PATOPHBIX 3aHATHI

No
n/n

Haszeanue memui

Konuuecmeo
yacoe

TexHuka 6€30MaCHOCTH M OXpaHa TPy/ia B aHATMTUYECKOHN JTabopaTopuu
METOAOB pa3leleHuss M KOHUeHTpupoBaHus. [lpuroroBnenue u
crangaptuszanus pactBopoB aHaiauToB mo ['OCT u mexmayHapOIHBIM
cTannaptam. TpeOoBaHUS, MPEIbIBIsIEMbIE K MEPBUYHBIM CTaHIAPTaM.
Pacuersl.

4

TexHnka W MeTOAMKA SKCTPaKUUU. OKCTPAKIMOHHOE DPAaBHOBECHE.
IIpombiBka. Xosoctoi onbIT. KoHTponpHbI onbiT. IloaroroBka
JIeTUTEIIbHBIX BOPOHOK K padoTe.

3enenas skcTpakuus. J[ByxdaszHple BOJHBIE CHCTEMBI B pa3/eiCHHH,
KOHIIEHTPUPOBAHUU U OTIPE/ICIICHUH aHATUTOB. BpIOOp BhIcanuBaTens u
JKCTpareHTa.

3eneHas KCTpaKIUsA. DKCTPAKIMS XJIOPHIAa TepMaHUsl CMEChIO TeKCaHa
C BAa3eNMHOBBIM MaclioM. PesKcTpakiusi, CreKTpohOoTOMETPHUECKOE
Olpe/ieIeHue  aHaluTa C  MOAU(DUUIMPOBAHHBIM  AHATUTUYECKUM
pearerToM. Perenepanus skcrpareHta. OnpeneneHrne repMaHus B 3071¢€
yrieH, pyJax u Ipyrux o0ObeKTax.

['mOpumnbie MeTOasl aHamM3a. ODKCTPAKIUOHHO-(HOTOMETPUUYECKUE
MeroAbl ompeneneHus. OmnpeneneHre MacCOBOW JOJIM JIparoleHHbIX
METaJUIOB B JIOME M OTXO0JIaX PAJAMOIICKTPOHHON MTPOMBIIIICHHOCTH.

DKCTPaKIIHOHHO-(DOTOMETPHUECKUE METOJBI OMPEICIICHUS aHAINTOB B
NPUPOJHBIX M TNPOMBIIUIEHHBIX  00BEKTaxX.  DKCTPaKIMOHHO-
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(boromeTpuueckoe omnpejaereHue KobaiabTa B BHJE THOLHMAHATHOTO
komiuiekca ¢ npumenenuem J[BC. BpiOop onTHMaibHBIX YCIIOBHIMA
9KCTPAKLIHOHHO-(POTOMETPUUECKOTO OlpeAcIeHus KoOambTa:
AQHAJIMTUYECKOM JUIMHBI BOJIHBI, TOJUIMHBI KIOBeThl. lloctpoeHue
IpayMpoOBOYHON  3aBUCUMOCTH,  00paboTKa  pe3ysJbTaToB ¢
npuMeHenueM OBM. AHaiiu3 KOHTPOJBHOTIO PacTBOPA, COAEPIKAIIEro
anaynT. IIpencrasiieHue pe3yabTaToB aHAJINA3A.

7 | BemecTBeHHblii aHanu3. Pa3nenenue pasHoOBaleHTHBIX (popM xpoma,
BaHAIUs W JAp. C TOCICAYIOUIMM  CIEKTPO(OTOMETPUUECKUM
onpenenenueM. Crekrpodoromerpudeckoe onpezaencHue xpoma(VI) ¢
nudenmnkap6azuoM B Bojge. OCBOCHHE METOIUKH.

8 | DKCTpaKLIMOHHO-KOMIUIEKCOHOMETPUYECKHUE METO/bl aHalu3a. MeTo bl
pas3zeneHus TUIATHHOBBIX, IPArOLEHHBIX METAJUIOB M IPYTUX aHAIUTOB
B XJIOPUJAHBIX PacTBOpax. OKCTPAKLHOHHO-KOIUIEKCOHOMETPUYECKOE
OlpeNieieHue IIMHKa B CIUIaBaX H pacTBopax. llpurotoBnenune u
cranfaptu3anus  pactBopa  kKommuiekcoHa(Ill).  DxcrpakumonHoe
OTIENICHHE IIMHKA OT MAaKpPOKOJHMYECTB MEAM B BHJE THOIHMAHATHBIX
KOMILIEKCOB C IPUMEHEHHMEM JBYX(a3HbIX BOJIHBIX CHCTEM. AHaIU3
KOHTpPOJBbHOIO pactBopa. [IpencraBienue pe3yabTaToB aHaIU3a.
OmnpeneneHre OMOreHHbIX U TOKCHYHBIX METAJJIOB B BOJIOCAX.

9 | Metonsl koHueHTpupoBanus. COOCaKICHUE IMEepMaHTaHATa KalHs C
cynbaToM Gapus.

Bcero

42

6. METOIMYECKHUE PEKOMEHJIALIMUA 110 OPI'AHU3AIIHN
CAMOCTOSITEJBHOMN PABOTHI CTYJEHTOB

Opranuzanmsi caMocTosITeIbHON padoThbl CTYIEHTOB

Hazeanue memui

Konuuecm
80 uacoe

MeTto/1b1 pa3esieHus: U KOHIeHTpupoBaHus. OOmiast XapakTeprUCTUKA

4

9KCTpaKHI/I5{. KoauuecTBeHHEIC XAPAKTCPUCTHUKHU.

9KCTpaKHI/I5{ HCHOHU3UPOBAHHBIX HeﬁTpaHBHHX COeIMHEHHI

OKCTpaKIUs BHYTPUKOMIIJIEKCHBIX COCIMHEHHUN

SKCTpaKIII/ISI HMOHHBIX aCCOIIMaTOB

SKCTpaKIII/ISI KOMIIJIEKCHBIX KHCJIOT

Hcnonn3oBanme OKCTpPAKIUK B AHAIMTHYECKON XUMUH.

TexHHUKa 1 METOAMKA OKCTPAKINH.

['ubpuHBIE METOTBI aHANIH3A

KomOuHMpOBaHHBIE METOJIBI aHAJTH3A

[y I N
Blo|e|@~No| o & wiN kIS E

dusnueckue U GU3NKO-XUMHUECKUE METO/IbI Pa3JICIEHUs U
KOHIICHTPHUPOBAHUSL.

DO O|OOOH| O Of O OO

BCEI'O

(o]
i

11




7. AHANBU Y AJIBHBIE 3AJIAHUS
WuauBuayanbHble 33aHUS IPOTPAMMOM HE NMPEAYCMOTPEHBI.

NuauBuayaabHbIE 3a1aHUs

1. Monnast xpoMmaTorpadust B aHajIl3€ MHUILEBHIX TPOIYKTOB.

2. Nonnas xpomarorpadus B aHaJU3€ JIEKAPCTBEHHBIX MTPETIAapaTOB.

3. CnekrtpodoToMeTpUYecKue JETeKTOphl B HOHHOM  xpomatorpaduu. [Ipumepst
IIPAKTUYECKOI0 IPUMEHEHUS.

4. KoHueHTpupoBaHHe, OIpEAETICHUE TKEIBIX METALIOB C  XeJIaTooOpa3yIoUuMu
peareHTamMH B IPUPOJHBIX U IPOMBIIIIEHHBIX OObEKTAaX.

5. Kanmunnspusiii anektpodope3 kKak THOpUAHBIA MeTo1 aHanu3a. OnpeneneHue aHaIUTOB.

6. CopOumsi Kak METOA pa3/eleHUuss M KOHICHTPUPOBAHUS B aHAIMW3E€ HPUPOIHBIX U
MPOMBIIIICHHBIX 0OBEKTOB.

6a. CopOIIMOHHO-CIIEKTPOCKOTMYSCKUE METO/IbI aHATH3A.

7. MeTozpl pa3aeneHus 1 KOHIIEHTPUPOBAHUS B aHANTN3€ OMOJIOTHYECKHX O0BEKTOB.

8. Metoapl pa3zieneHusl 1 KOHLEHTPUPOBAHUS B aHAJIU3€ BELIECTB BHICOKOM YUCTOTHI.

9. MeTtozpl pa3aeneHus 1 KOHIIEHTPUPOBAHUS B aHANIU3€ OPTraHMYECKUX BEIIECTB.

10. MeTonb! pa3zaesieHust 1 KOHIICHTPUPOBAHUS B aHAJIU3E BO3yXa.

11. Metoab! pa3ieneHusi U KOHIEHTPUPOBAHUS B aHAIHM3E OMACHBIX O0BHEKTOB.

12. Metoab! pa3zieneHusi U KOHUEHTPUPOBAHUSI B aHAIN3€ OBITOBBIX U XMMHUYECKUX OTXOJIOB.

13. DkcTpakiusi CyOKpUTHYECKOW BOJOM B  aHanu3e MECTULUIOB, JAUOKCHUHOB,
HNOJIMIUKINYECKUX apOMaTHUYECKUX YIIIEBOAOPO/IOB.

14. CBepxkputudeckas QIrOUAHAS YKCTPAKIHS.

15. I'ubpuHbie METOBI B aHAJIN3E OPraHUYECKUX BELIECTB.

16. Metoap! ananu3a B KOHTPOJe 0€30MaCHOCTH MUILEBBIX MTPOYKTOB.

17. KomOMHUpOBaHHBIE METO/IbI AHATIN3A.

18. Meroap! pa3zieneHusi U KOHLIEHTPUPOBAHUS B BELIECTBEHHOM aHAJIN3E.

19. CopO1ust opraHU4YECKUX COCTUHEHUMN.

20. TIpoTouHBIi MHXXEKLMOHHBIH aHAIU3 C TMPUMEHEHHEM METOJIOB pas3feleHus U
KOHIEHTPUPOBAHUS.

21. Merojibl pa3eneHns U KOHIIEHTPUPOBAaHUs, OCHOBaHHbIE HA 0Opa30BaHUU Ia30BOil (a3bl.
VYnapuBaHue, BO3TOHKA, TUCTHIIISALUSA U PEKTU(DUKALINS.

22. MUKpPOIKCTpaKIHs

8. KOHTPOJIbHBIE BOITPOCHI K MPOMEKYTOYHOM ATTECTAIIUA

1. 1. 3HaueHume METOJOB pa3/eNE€HUS M KOHIEHTPUPOBAHUS, O00JacTH NPUMEHEHUS.
Knaccudukanmst MmeTon0B.

2. KonuyectBeHHBIE XapaKTEPUCTUKU pa3elIeHUs] U KOHIIEHTPUPOBAHHUSL.

3. Dxctpakmus. Dtansl pa3Butus. TepmuHomorus. COBpeMEHHOE COCTOSTHHE.

4. 3akoH pacrpeneneHusi BemecTB Mexnay (asamu. KoHcTaHTa pacmpeneneHus.
Koaddunment pacnpenenenus.

5. Crenens u3Bneuenus. Koapounuent pazaeneHus.

6. KoncranTa skctpakmun. [IpuMepsr.

7. OcaxJeHHe U COOCaXJIeHHE B METOAAaX pa3/eieHHUs U KOHLEHTPUPOBaHUA. MeXaHU3M.
IIpumeps! onpeneneHui.

8. Opranuueckue M HEOPraHUYECKHE peareHThl B Ipoleccax ocaxiaeHus. [Ipumepsl
ONpEICICHUN.

9. Opranuueckue W HEOPraHWYECKHE pPEareHThl B Ipolieccax coocaxaeHus. [Ipumepsr
ONpeeICHUN.
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10. Cop6umst Kak MeTOJ KOHLIEHTPpUPOBaHUS U paszneneHus. CopOuus Ha aKTUBHBIX YIUIAX,
OKCHJAaX METaJJIOB, CHHTETUYECKUX MOHUTAX, XeJIaTHbIX cMojaX. [Ipumepbl mpakTHuecKoro
UCTIOJIb30BaHUSI.

11. DnekTpoXuMUYecKHE METOAbl  pa3felieHuss U  KOHIeHTpupoBaHus. [Ipumepsi
ONIPEAEIICHUN.

12. JQuctuinsuus, BblIapUBaHKUE, BBIMOPAKMBAHUE B KOHLIEHTPUPOBAHUM MUKPODJIEMEHTOB.
[TpuMepbl MPaKTHYECKOTO UCTIONb30BaHUSL.

13. AOGcomnoTHOE U OTHOCUTENIbHOE KOHIIEHTprpoBaHue. [Ipumepsi.

14. DxcTpakinus Kak METOJ| pa3/ieieHHs] U KOHLEHTPUPOBAHHUS.

15. TexHHKa U METOJIUKA YKCTPAKIIUH.

16. Dxcrpakmus B mpoOONOAroTOBKE. ABTOMATH3AINS YKCTPAKITUH.

17. DxcTpakiusi OPOCTBIX HEMOHU3UPOBAHHBIX  MOJIEKYJ. MeXaHu3M  OKCTPaKIIHH.
Omnpenenenue repManus B yrie, pyaax.

18. DxkcTpakius BHYTPUKOMIUIEKCHBIX coennHeHui. [Ipumepsl.

19. DkcrpaknuoHHBIE peareHTsl IrPYIIIOBOTO JEUCTBHS. Teopus aHaJIOruin
B.1. Ky3nenosa. [Ipumeps! onpenenenuii.

20. Dxcrpakmus accouuaToB. Mexanusm skcTpakuuu. [Ipumepsr.

21. BnusiHME CTPYKTYpbI SKCTPAreHTOB Ha MU3BJICUYCHUE Pa3HO3APSTHBIX AllUIOKOMILIEKCOB.
22. DKCTpakIMOHHO-(OTOMETPUUYECKHE METOABl aHanmu3a. lIpuMepbl MPaKTHYECKOTO
MCIOJIb30BaHU.

23. DxkcrpakiuoHHo-hoTomeTpudeckoe onpeaenenue Co(ll).

24. DKCTpaKIMOHHO-KOMILIEKCOHOMETPHUUECKHE METO bl aHaiu3a. [IpumMepsl onpeneneHuii.
25. DKCTpakiysi THOIMAHATHBIX KOMILUIEKCOB ITMHKA BOJOPACTBOPUMBIMH JKCTpareHTaMU.
Omnpenenenue NUHKA B JaTYHU.

26. DKCTpakIys XJOPUAHBIX KOMILIEKCOB MeTayuIOB. Ompe/esieHne IMHKA B CIIJIaBax.

27. Dkcrpakuus OKpAIlIEHHBIX accoIlMaTOB. DKCTPaKLIMOHHO-()OTOMETPHUECKOE
OTIpeIeICHUE CYPhMBI.

28. Tumbl HSKCTPAaKUMOHHBIX CHCTEM, NPUMEHSIEMBbIX B aHalIM3€ MPUPOJHBIX U
MIPOMBITIJICHHBIX 00HEKTOB.

29. JIByx(da3Hble BOJHBIE CUCTEMBI B SKCTPAKIIUU BEILIECTB.

30. T'uOpumHBle MeTOIBI aHANTM3A. [IpUMeEpBI TPAKTUYECKOTO HCIIOB30BAHMS.

31. Metozsl pazeneHust U KOHIIEHTPUPOBAHUS B aHAJIN3€ O0BEKTOB OKpYXKAIOLIEeH Cpebl.
32. MemOpaHHbBIE METOIBI pa3/IeIeHUs] U KOHIICHTpUpOBaHUs. MeMOpaHHast SKCTPaKIIHsL.

33. Monnas xpomatorpadust — rUOpHIHBIA MeToJ aHanuza. [IpuMepsl NpakTHUECKOTro
UCTIOIb30BaHUSI.

34. BnusiHMe CTPYKTYpbl SKCTPAareHTOB, pa3lM4YHBIX (PAKTOPOB Ha CTENEHb W3BICYECHUS
COCTUHEHUH.

35. Pa3nenenne W omnpeneneHue KanblMsA, MAarHus HMOHHOM  xpomarorpadueit ¢
KOHJIYKTOMETPUUECKUM JeTeKTopoM. OmpeneneHue oOImeld >XeCTKOCTH BOJbI B TMUTHEBOU
BOJIE.

36. DKCTpakmOHHO-()OTOMETPHUECKOE OTIPEIEIICHNE CYPhMBI C IPUMEHEHUEM KPACHTEIICH.
37. Pa3nenenne U ompejneneHuMe KaJbLUUs M MarHus B THMTbEBOM BOAE HOHHOU
xpomarorpadueil ¢ KOHIYKTOMETPUUIECKUM JeTeKTOpoM. OmpeneneHue o0Imeld KeCTKOCTH
BO/JIBI.

38. Texnuka W MeToauka dKcTpakiuu. [lepumomudeckas skctpakmnus. [IpaBmia paboTel ¢
JIeTUTeNbHON BOPOHKOM. ABTOMAaTH3aIMsl SKCTPAKIIUH.

39. CoocaxmeHue IepMaHraHata Kauus. [lpaBwia pabOTBI C JICIHTEITHHON BOPOHKOM.
ABTOMaTH3aIMs SKCTPAKIINU.

40. DKCTpakIMOHHO-(DOTOMETPHUYECKOE OIpPENeIIEHHe CYMMBI TSDKEJIBIX METaUIOB ¢
JUTU30HOM B BOJIE.

41. BemecTBeHHBIM aHamu3. OJKkcrpaknuonHoe pasaencaue xpoma(VI) um xpoma(lll) u
CHEKTPOPOTOMETPUYECKOE OIpEeIICHHE.
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42. TIpoTOYHBI WHXXEKIIMOHHBIM aHamu3 C TMPUMEHEHHEM METOJOB pa3lelieHus |
KOHIIEHTPUPOBAHHUSI.
43. CaepxkputHueckas (IrouIHass SKCTPAKITHUSI.

3amaun:
1.Paccunraiite K03 uIeHT pacrpeneieHus] U CTEeNeHb U3BJICUEHUS MOHA HUKENS B (opme
TUMETHIITJIMOKCHUMATa HHKENs MEXIy BOAOH H  XJIOpOopOpMOM, €CIH €ro HCXOJaHas
KOHLICHTPALHs B BOXHOI pase paBHa 82,0 MKI/CM®, a KOHLEHTPALHS T10CIIe SKCTpaKuun — 0,2
MKr/cM®.  OTHOLICHHE OOBEMOB oprannueckoii u BomgHoW (a3 paBHo 1:1. Hamwmcarts
CTPYKTYpPHYIO GOPMYIY TUMETHITITHOKCUMATa HUKEISL.
2.Koapdunment pacnpenenenus (eHoja B CUCTEME BOJAa — OKTWIJIOBBIA cnHpT paBeH 31.
O06bem BoaHOM asbl, U3 KOTOPOH 3KcTparupyroT (enon, pasern 100,0 cm®. Paccunraiite u
CPaBHHTE CTENEHb W3BJICUCHHs (PEHOTIA MPH: a) OJHOKPATHON SKCTPAKIMH 5,0 CM° OKTHIIOBOTO
cmpra; 0) ONHOKpATHOM oKcTpakuuu 25,0 cM>; B) 5-KpaTHOM OSKCTPAKIHM IOPLHSIMHU
OKTHJIOBOTO CITHPTA 110 5,0 cM”.
3. Kosddunment pacnpenenenus BemectBa A B cucreMe CHCL3 — H,O pagen 10. 3a ckonbko
IIOCJIE0BATENbHBIX dKCTpaKUui BemecTBo A u3z 25,0 CM>BOJTHOI (a3bl MOXHO TEPEBECTH B
cnori CHCL3 99,8 %,ecimn 06bem CHCL3 paBen 2,0 oM’
4.M3BecTHO, 4TO KOI(PQPUIMEHT paCHpPEICIICHUS CAIHUIIMIOBONW KHCIOTHI MEXKIY PaBHBIMU
oobemamu Boabl U xyopodopma mnpu pH 3,00 paBen 1,3. Paccuuraiite KOHCTaHTY
pacrpeiesieHns CaTuUJIOBOM KUCIIOThI, €CIIN Ka,HA=1,5-10'3.
5. W3BecTHO, KOHCTaHTa pacmpeneneHus KUcioTel HA Mexay paBHbBIMH O0ObeMaMu BOABI U
opranuyeckoro pac TtBoputens paBHa 100. Paccumraitte pH, npu KoTopoMm Kuciora
skcrparupyercs Ha 50%, K, na=1,0- 1073,
6. Paccumraiite crenens m3BiedeHus (%) 8-okcuxmnommua (HOx) xmopodopmom mpu pH
11,00, ecniu koHctanTa qucconnanuu ( Ky pa) 1,4 10, a 06beMb! BoHO 1 OpraHuyeckou ¢gas
PaBHBI.
7. Paccuuraiite k03 PULIHMEHT pa3ieneHuss Me U MarHus IpU SKCTPAKIMU X pacTBOPOM §-
OKCUXMHOJIMHA B XJIOpOQOpME, €CIM HUCXOJHbIE KOHIEHTpAllMd METal JIOB U 00beMbl (a3
paBHbI, a creneHb u3BiedyeHus coctaBiasier 97,0 u 23,0% coorBercTBeHHO. Hanucath
CTPYKTYpPHYIO (OPMYIy OKCUXUHOJIMHATOB METAJIJIOB.
8. Honbr Ni(Il) KOIMUECTBEHHO HKCTPAarupyroTcs XJI0podOopMOM H3 BOJHOTO PpacTBOpa,
HachlleHHoro quMeTmiriiokcumoM (HoL). Hanumnte ypaBHeHHe peakiiuy ¥ BIpaKeHUE JUIs
KOHCTaHTBI dKCTpakuuu. M3o00pa3zute rpadguuecku 3aBucumocts 1g D - pH npu nocrosHHOM
koHueHTpauuu HyL. Kakyro nadopmannio MOXKHO IOTYyYUTh U3 ITOM 3aBUCUMOCTH?
9. Uonsr Co (IT) sxcTparupyrorcsi pactBopoM §-okcuxunonuna (HOx) B xmopodopme B Bue
kommiekca Co(Ox)2(HOx),. Hanummre ypaBHEeHHE peakIMM M BBIPAKEHHE IS KOHCTAHTBI
skcTpakiuu. M300pasute rpaduueckn 3aBucumocth lg D - Ig[HOx] mnpu mocrossuaom pH.
Kakyto nH}popMaIuio MOXKHO MOITYYUTh U3 3TOW 3aBUCUMOCTH?
10. Koaddumment pacnpenenenus O6enzoiHoil kucinotel Cg Hs COOH mexay OKTHIOBBIM
cnupToM H Bojaoil D=65,0. Paccuuraiite cTemeHp HU3BICUCHHS OCH30HHOW KHUCIOTHI MpU
COOTHOIIEHUH 00bEMOB BOJIHOM 1 opranudeckoit ¢az 10:2.
11. Koadumument pacrpenesneHus: o-BaHWIMHA U METAHOJA MEXAY IIMKJIOT€KCAaHOM U BOJIOM
paBHbI 5,30 11,60-10 coorercTBeHHO. BEIUHCIATE bakTop paszneneHus ITUX BEIIECTB IpU
9KCTPAKLUH [IUKIOTE€KCAaHOM.
12.113 Bomnoro pactBopa (v=10,0 CM3) Me?* nposkcTparupoasii ipu pH 7,00 B Buge xenara
(MeLy) 2,0 e’ pactBoputens. Konnenrpauus opranndeckoro pearenra (HL) B pactBoputene
1 Me?* B ucxonHoM pacTtBope 10* u 10 moms/am® coorBercrBerHo0. CTeleHb M3BICUYCHNS
Me”* paBHa 60%. BpIUMCINTD KOHCTaHTY 3KCTPAKIIMH Me?",
13. Kosddunuent pacnpeneneHuss CAIMIMIOBONH  KHCJIOTHI W PE30OpIHHHA  MEXKTY
OyTuiaeTaToM M BOJIOW paBHBI 126 U 6,2 COOTBETCTBEHHO. BBIUMCIUTH (akTOp pasiencHHs
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CANTUIIMJIOBOM KHCIIOTBI M pe3opuuHa. BO3MOXXHO 1M pasfeneHHe 3TUX BEIIECTB IpH
SKCTpaKIuu OyTuianeTaTom?

14. Paccuutaiite kodddumment pacmpenencHus D noma Mexmy CEpoyriepoJoM H BOJOM,
HAXONAIMMHUCA B paBHOBecHH npu 25C, eciu aHaniuTHyecKas KOHIEHTpAalMs HOJa B
OpraHUYecKoi U BoaHOH (ha3ax paBHa cooTBeTcTBEeHHO 0,03036 1 5,18 10 monb/nv®,

15. Onpenenute crenenpb u3pneueHus 6en3o0iinoi kucinotsl Cg Hs COOH nuatunoBeM 3¢pupom
3 BoaHoro pactBopa mpu 10 C  OAHOKpaTHOH SKCTpaKIHMEH, eClM aHAIMTHYECKas
KOHIIEHTpalus OEH30MHOM KHCIOTHI B BOJHOW M OPraHUYEeCKHMX COOTBETCTBEHHO paBHa
0,00249 1 0,226 mob/mv°. OGBEMBI BOIHOM M OpraHMYecKoii (ha3 paBHbL.

9. OBPA3ELl MOAYJIBHOI'O KOHTPOJIA

rOY BIIO «IOHEIKA HAIIMOHAJIbHBII YHUBEPCUTET»
XuMmunuyeckuii paxyabrer

CriennanabHOCTB: 04.05.01 dynapaMeHTAIbHAS M NPHUKJIATHASA
XHMUS

O6pazoBaTenbpHas mporpamma crenuaanTer

Cemectp 7

VY4aeOHas JUCIUTUIMHA MeToabl pa3jiejieHusi U KOHUEHTPUPOBAHUS

B XUMHY€CKOM aHaJ/In3e

MOAYJIbHAA KOHTPOJIBHAS PABOTA
BAPHUAHT Nel

1. 3nadeHue METOJOB pa3/ACIICHUS U KOHIIEHTPUPOBAHUS, 00JIACTU TPUMEHEHUS.
Knaccudukaius MeToa0B.

2. Wonnas xpomarorpadus — ruOpumHbiii MeTox aHamu3a. [IprMepsl TpakTHIecKOro
HCIIOIb30BaHUA.

3. DKCTpakmwusi THOIIMAHATHBIX KOMIUIEKCOB IIMHKA BOJAOPACTBOPUMBIMHU IKCTPAreHTAMH.
Ornpenenenne IMHKA B JaTyHH.

YTBep:kJIeHO Ha 3aceaHuH Kadeapbl aHATUTUYECKOW XUMHUH,
pOoTOKOJ Ne OT « » 20 T.

3aB. kadenpoii

IIpenonaBarens

Kputepun oneHuBaHNs MOAYJbHOT0 KOHTPOJISI

Homep 3aganus KoumnuectBo 0a/1;10B
3amanune 1 10
3amanue 2 10
3amanue 3 10
Bcero 30

10. OBPA3ELl 9K3AMEHALIMOHHOI'O BUJIETA

'OV BIIO «/loHeukuii HallMOHAIBHBIN YHUBEPCUTET»
Kadenpa ananurndeckoit XumMmun
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OO0pa3oBarenbHBIN YPOBEHB: CIICIIUATHICT
CnennanbHocTh: 04.05.01 dyHaamMeHTAJNbHASA U NPUKJIATHAS XUMUS
YyeOHas qucuuminHa «MeToIbI pa3ielieHus U KOHIICHTPUPOBAHHUS B XUMHUECKOM aHATTN3E»
4 xypce, 7 cemecTp

3K3AMEHAIIMOHHBINA BUJIET Nel
1. 3akoH pacnpesencHus BemecTs Mexay pazamu. Koncranra pacnpenenenus. Koaddunuenrt
pacrpeneneHus.
2. DKCTPAKIUS OKPAIICHHBIX aCCOIIMATOB. DKCTPAKIIMOHHO-(DOTOMETPHYECKOE OIpeielieHHe
CYpPbMBL.
3. N3BecTHO, KOHCTaHTa pacrpeaesieHust KucaoTel HA Mexay paBHBIMH 00bEMaMH BOJIbI K
opranuyeckoro pac TBopurens paBHa 100. Paccuuraiite pH, npu koTopom kuciora
skcrparupyercs Ha 50%, K, na=1,0- 107,

YTBep)KI[eHO Ha 3aC€JaHuHu Ka(be,[[pbl aHAJINTUYIECKON XUMUH

[Tporokonm Ne __ or 201 ronma
3aBenyrommii kageapou AnemacoBa A.C.
JK3amMeHATOP Cumonosa T.H.

Kpumepuu OUeHuUeBanusa IK3amena

Homep 3a0anusn Konuuecmeo oannos
3aganue 1 40
3agaHue 2 40
3amanue 3 20
Bcero 0aJ10B

11. OBPA3EIl TECTOBOI'O 3AJJAHUA

12. KPUTEPUU OLHEHUBAHUA
[To kypcy mpenronaraercs MpOBEICHUE MPOMEXYTOYHOM aTTECTAIllMHd B BUAEC MOIYJIHHOTO
KOHTPOJISA, BBIMOJTHEHUE WHIUBUIYAIbHONW pabOTHI U 9K3aMeHA. DK3aMEH CJIal0T CTYJEHTHI C IEIbI0
MOBBIIICHUS] PEUTHHTA.
Pacnpedenenue 6annos, Komopwvie MOZym ROAYUUMb CHLYOEHM bl
6 npoyecce uzyueHus OUCYUNIUHbL

Oprasu3zanmoHHo CPC Bcero
yueOHasi paboTa | Ungusuayansuas | Moayabnblii | MHanBuaya bHas
CTyaeHnTa padora KOHTPOJIb | TBOpYecKasi padora
Max 50 6ammos max 20 6amioB max 30 max 0aoB 100 6ammoB
0amioB

paspaboTka goknaaa
Ha
CTYJEHUECKYIO
HAay4YHYIO
KOH(epeHIIHIO

IlIkana coomeemcmeusn 6an106 HAUUOHAILHOIU UWIKATlIE

Or1eHka 110 Ounenka mo 100- OreHka o rocyaapCTBEHHOM IIKae OrueHka 1mo
LIKajie 0ayuIbHOM 1IKase (3x3ameH, nuddepeHIupOBaHHbIHI roCcy1apCTBEHHOM
ECTS 3a4er) nIKasue (3a4er)
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A 90-100 5 (OTJIMYHO) 3a4TEHO
B 80-89 4 (xoporo) 3a4TEHO
C 75-79 4 (xoporo) 3a4YTEHO
D 70-74 3 (YIOBIIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPHUTEIILHO) 324TCHO
FX 35-59 2 (HeyIOBJIETBOPHUTEIBHO) HE 3a4TEHO
C BO3MOXKHOCTBIO ITOBTOPHOM CHA4YH
F 0-34 2 (HeyI0BJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MOXKHOCTBIO ITOBTOPHOM clauu
IIpU yCIOBUU 00s13aTeNIbHOTO Habopa
JIOTIOJTHUTEIIHBIX 0aJlIIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O NTPOLHECCA
O6opynoBanue J1abopaTOpuil U ClielUaTUM3UPOBAHHBIX KaOWHETOB Kadeaphl aHATUTUYECKOU
XUMHUH, B KOTOpBIX MPOXOAMUT H3ydyeHUEe Kypca «MeTonbl pa3felieHus U KOHLIEHTPUPOBAHUS B
XUMHUYECKOM aHaJIU3e»

HanmenoBanue
No 11/ naboparopuu, HanMeHOBAHHe AMCLHILIH [Tepeuens o0opynoBaHus,
CHEeMATN3UPOBAHHbBIX KOJINYECTBO
KaOWHETOB, WX IJIOIAMb
1 KomnsrorepHslii AHanmuTnyeckass XuMus Komnbroreps! — 4 mir.
KJ1acc XUMHS OKpYXKaroLen cpebl
Ne 510, DKonoruyueckas
XUMUYECKUM aHAJIMTUYECKask XUMUs
dakynereT, [X kopriyc | Metoasl  paszneneHus U
JlouHY (13,34 M2) KOHILIEHTPUPOBAHUS B
XUMHYECKOM aHaJIn3e
2 VYuebnas AHanuTuyeckass XuMHust Amnanutnueckue Becsl AJIB
nabopatopus odmero | MHcTpymeHTanbHble MeTobl | 200M — 5 miT.
1a00paTOPHOTO XUMHUYECKOTO aHaIu3a
MIpaKTUKyMa 1o BELIECTB, MATEPUATIOB U
AQHATUTUYECKON XUMUH, | OKPYXKAIOIIEH CpeIbl
Ne 501, Meroas! aHanu3a NpUPOIHBIX
XUMHUYECKUN Y TIPOMBIIIUIEHHBIX 00BEKTOB
dakyneret, [X xopryc Meronpl pasneneHus u
JlorHY (13,2 M%) KOHIICHTPUPOBAHUS B
XUMHYECKOM aHaJln3e
3 VYyeOHnas AHanmuTHYECKast XUMHUS Kommnsrorep — 1 mir.,
nabopaTopus WHucTpyMeHTalbHbIE METO/IBI | (DOTORIIEKTPOKOIOPUMETP

CTIEIMATBHBIX METOJIOB
UCCIIEIOBaHUS 110
AHATUTHYECKON XUMUH,

Ne 514,
XAMHYECKHI
daxynbTer, IX Kopmyc
JlorHY (35,56 M%)

XUMHNYECKOI'O aHaJIn3a
BEILIECTB, MAaTEPUAJIOB U
OKpY>KaroIleu cpeibl
Meroas! aHanu3a NPUPOIHBIX
W IPOMBIIIIJICHHBIX 00BEKTOB

Meronsl  pasgeleHuss U
KOHIICHTPUPOBAHUS B
XUMHUYECKOM aHaIN3e

XUMHYECKUE  CEHCOpPBl B
aHalIM3e  IPUPOIAHBIX U

TIPOMBIIIJICHHBIX 00BEKTOB

K®K-2MIT - 2 mir.,
cnektpodoromerp CD-26 — 1
IIT., BECHl aHATUTHICCKHE
BJIP-200 — 1 mrt., Bechl
TEXHOXUMHYECKHE — 2 IIT.,
nonomep OB-74 — 1 wr.,
aBrorutparop bAT-15-1
., kogockon [TOJIMJIFOKC
— 1 mr., 3nexkTpudeckast
IJIiTa — 2 T.
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14. PEKOMEHJOBAHHAS JIUTEPATYPA

HaumenoBanue

Koa-Bo
IK3eMILIAPOB
B OMOJIMOTEKE

JdouHY

Hanuuyue
3JIEKTPOH
HOM
BEpPCHHU B
9BC

OcHoBHAA

Ky3emun, H. M. KonuentpupoBanue cienoB snementos / H. M.
Ky3pmun, 1O. A. 3onoroB ; or. pen. U. II. Anumapun ; AH
CCCP, MHu-T reoxuMuud © aHaIuT. xumMuu w#wM. B. U.
Bepnanckoro. - M. : Hayka, 1988. - 267,[1] c.

[eBuyk, 1. A. KommiekcooOpa3zoBaHue U SKCTPAKIUA :
(Cnexrpockonus acconmato) / M. A. llleBuyk ; JloHer. roc.
yH-T. - Jloneuk, 1973. - 119 c.

[HeBuyk, N. A. DkcTpakius OpraHu4eCKUMU OCHOBAHUSIMU :

(nonnsie accouunatsl) / M. A. llleBuyk. - Kues : Buma mikona,
1978. - 170 c.

11

Kopenman, . M. Opranundeckue peareHTbl B HEOpraHu4eCcKoM
aHanuse : cripaBoyHuk / . M. Kopenmas. - M. : Xumus, 1980. -
448 c.

JlonmostHuTEALHAS

CumonoBa, T. H. DkcTpakiius B aHaIUTUIECKON XUMUH : y4eO.
nocobue / T. H. Cumonosa, A. H. Pokysn, B. A. JlybpoBuHa ;
Jonenxuii Hail. yH-T, Kad. ananut. xumun. - JloHeuK :
Hoynumxk, 2011. - 193 c.

13

ONeKTPOHH
BII1 pecypc

CumonoBa, T. H. DOxcTpakius B aHaJTUTUYECKON XUMHH
[DnexTpoHHBIH pecypc] : yue6. mocobue / T. H. CumonoBa, A.
H. Poxyn, B. A. yOpoBuna ; Jlonenkwii Hau. yH-T, Kad.
aHaiutT. xumun. - Jlonenk : Hoymumx, 2011. - snexTpoHHBIE
nanHble (1 daiin).

ONeKTpOH-
HBIN

pecypc

[IleBuyk, 1. A. IIpakTUKyM 11O aHATUTHYECKON XUMHUHU.
I'paBUMeETpHUYECKUI M1 THUTPUMETPUUYECKAN METOBI B aHAIN3E
HPUPOHBIX U MPOMBIIUIEHHBIX 00BEKTOB : [yuel. mocodue] / 1.
A. llleBuyk, T. H. Cumonosa, A. H. Pokyn ; [lonenkwuii Hail. yH-
T. - Honenk : Be6ep, 2009. - 390 c..

25

[ITeBuyk, . A. IIpakTHKyM 10 aHaTUTUYECKON XHUMUH.
I'paBuUMeTpUUYECKU U THTPUMETPUUYECKUI METOBI B aHAIIN3E
MPUPOJIHBIX U MPOMBILIUIEHHBIX 00BEKTOB : [yueb. nocobue] / U.
A. llleBuyk, T. H. CumonoBa, A. H. Pokyn ; /lonenkwuii Hai. yH-
T. - Jlonenk : Bebep, 2009. - 390 c.

ONEeKTPOHH
BIi1 pecypc
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15. AHO®OOPMAILIMOHHBIE PECYPCbI
http://mondnrioru/ _— MunucrepctBo obOpa3zoBanus u Hayku Jlonenkoi Hapomgmoi
Pecriybnuku
http://resobrnadzor.ru/ — Pecnybnukanckas ciayx0a 0 KOHTPOJIO W Ham3opy B cdepe
0o0pa3oBaHMs U HAyK1
http://www.wssanalytchem.org/ — nopran «Ananutuueckast xumust B Poccumn»

16. MPOI'PAMMHOE OBECIHEYUEHHUE.
1. Windows 7 PRO (kopriopatuBHas junen3us JoaHY muuensus Ned6484614);
2. Microsoft Office (kopnoparuBuas nmunensus JJonHY nunensus Ne46472919);
3. Microsoft Visual Studio (suien3ust mporpammer DreamSpark uist BeicInx yueOHBIX 3aBEICHUIA);
4. Jlunensus GPL, Apach, BSD st cBo60aHOTO MPOrpaMMHOT0 00ECTICUCHHMS:

— Antusupyc Kacnepckoro;
— Adobe Acrobat Reader.
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