MHUHUACTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUA
POCCUUCKOU ®EJEPALINU

(enepanbHOE rocyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKIACHHE
BBICIIET0 00pa30BaHUs

«APKYTCKUH FOCYI[APCTBEHHI)Iﬁ YHUBEPCUTET»
dI'BOY BO «1T'Vy»

Kadeapa ananuruyecko XuMun
VTBEPKIAIO

JIERat: k.
) -// Buapmc A.M.

Pabouast nporpamMmMa quCHMILIIMHBI

HaunmenoBanue nucuuniuibl b1.B./1B.08.02
«METO/IbI PA3JIEJIEHUS U KOHIUEHTPUPOBAHMU I

Hampasnenuto moarorosku: 04.03.01 «Xummus»
HanpaBneHHOCTh TOATOTOBKU: XUMHSL.

Kpanmudpukanus: bakaaasp
®dopma o0yueHHs ouHas

CornacoBano ¢ YMK xumudaeckoro ¢a- PexomenmoBano kadeapoit aHaIUTH-

KYyJIbTETa YECKOW XUMMUH,

[TpoTtokon Ne6 ot 17 mas 2021 r. ITpotokon Ne 4 ot 10.04.2021 r.

IIpencenarens Aol A.. BunbpMmc 3aB. Kadeapow, e
S A.T. TIpoiinaxos e

Upkyrck 2021 r.



Coneprxanue

CTp.
|. Lenu u 3amaum AUCHUIUIUHBI (MOJTYJIS)
Il. Mecro nucuurumnsl (Moayiis) B crpykrype OIIOIL.
I1l. TpeGoBanus K pe3ynbTaTamM OCBOCHHUS TUCIUILIAHBI (MOMIY-
75)
IV. CopnepxaHnue U CTpyKTypa JUCLMILIMHBL (MOJTYJIs)

4.1 CopepixaHue AUCUMILINHBI, CTPYKTYPHPOBAaHHOE 110
TeMaM, ¢ YKa3aHUeM BHAOB y4eOHbIX 3aHATHII M OTBEIEHHOI0 Ha
HHUX KOJIMYeCTBA aKaJleMHYeCKHUX YaCOB

4.2 TInan BHeAyJUTOPHOW CaMOCTOSATEIbHOW paboThl 00y4a-
IOLUXCS 110 TUCHUTUIHHE

4.3 Conepxanue yueOHOr0o MaTepuaa

4.3.1 IlepeueHb CEMUHAPCKUX, TPAKTUIECKUX 3aHATHH U Jia-
OopaTopHBIX padboT

4.3.2. IlepeueHb TeM (BOIPOCOB), BLIHOCUMBIX Ha CAMOCTOS-
TEJbHOE N3YYeHHE B PAMKaX CAMOCTOSTEILHON pabOTHI CTY/IEHTOB

4.4. Meroanueckre yKa3zaHus 110 OpraHU3aIlui caMOCTOsI-
TEIbHOU pabOTHI CTYAEHTOB

4.5. IlpumepHas TeMaTUKa KypCOBBIX paboT (IIPOEKTOB)

V. YuebHo-MeToquueckoe U MHPOPMAIIMOHHOE OOecrieueHne
TUCITUTUTMHBI (MOJTYJIs)

a) IEPEYCHb JIUTEPATYPHI

r) 0a3bl IaHHBIX, TOUCKOBO-CIPABOYHBIC ¥ HH()OPMAIIHOHHBIE

CUCTEMBI
V1. MatepuanbHO-TEXHHUECKOE 00€eCTIeUeHNEe TUCIUIUTAHBI (MOTY-
JI51)

6.1. YuebHo-nabopatopHoe 000pyaoBaHuE:
6.2. [IporpamMHOe obOecTieueHme:
6.3. TexHuueckue u AMEKTPOHHBIE CPEICTBA O0YUCHUS:
VII. O6pazoBarenbHbIe TEXHOJIOTUN
VIIl. Onienounbie MaTepuanbl A TEKYIIETO KOHTPOJISI U TPOMEXKY-

TOYHOHM aTTeCTaIlnn



1. Heau u 321294 TUCHHILIMHBI

He.ﬂb: O3HAKOMUTHb CTYACHTOB C OCHOBHBLIMH HAIIPABJICHUAMHW PA3BUTHUA aHAJIUTHUYC-
CKOM XMMHMHU MaJbIX KOHueHTpaHHﬁ, TEOPETUIECCKMMHU OCHOBaMH, BO3MOXHOCTAMU, METOAUYC-
CKMMH IIOJAXOJaMU W HNpueMaMu HNPOBCACHUA KOHICHTPUPOBAHHA U PA3ACIICHHUA 3JICMCHTOB,
IMPUBUTL HABBLIKH HpaKTH‘IeCKOﬁ pa6OTBI A pCHICHUA aHAJIMTHYCCKUX 3aJad, a TAaKXKC 3aaayd
HCCIICA0BATCIILCKOr'0 XapaKTepa.

33[{3'11/11 pPacCMOTPETh KJ'IaCCI/I(l)I/IKaHI/II/I MCTOAOB PasACICHUA W KOHLUCHTPHUPOBAHMA,
KOJIMYCCTBCHHBIC XapaKTCPUCTHUKU 3(1)(1)GKTI/IBHOCTI/I MCTOHOB, TCOPCTUYCCKHUEC OCHOBBI U MTPAKTHU-
YeCKHe acleKThl MCIIOJIL30BaHUs Haubolee pacrnpoCTpaHCHHBIX U 3(1)(1)CKTI/IBHBIX MCTOOOB pas-
ACJICHHA U KOHLICHTPUPOBAHUA.

1. Mecto nucuuminnsl B ctpykrype OIIOII BO

2.1 . [IucuunnuHa «MeToabl pa3/ieleHuss U KOHIIEHTPUPOBAHUS» OTHOCHUTCS K YacTH,
dbopmupyeMoil yyacTHUKaMH 00pa30BaTeIbHbBIX OTHOIICHH.
2.2. JIns u3yyeHus: AUCUUIUIMHBL HEOOXOAMMBI KOMIETEHIINU, KOTOphIe chopMUpOBa-
HBI B pe3yiibTaTe oOydeHus Ha 1-2 Kypcax Xumudeckoro (akynprera. JlMCHMIUIMHA —SBIISETCS
pPa3BUTHEM M PACIIUPEHUEM IUKIIOB: «Opranuueckas XUMUs», AHAIUTHYECKAsT XUMUSD» - B
IUIAHE YCBOEHUS METOAMYECKUX OCHOB METO/0B, OOOCHOBaHHUS BbIOOpa MOIXOJSIIET0 METOJa
pas3ziesieHus: U KOHIICHTPUPOBAHUS AJIsl aHAIM3UPYEMOro 00BEeKTa.

Ne i/t Ko qucuuruinael HaumeHoBaHue mpeaiecTByomux
JTUCIIAILUINH

1 51.0.18 AHanuTHUYeCcKas XUMHUS

2 b1.0.19 DuU3NKO-XUMHUYECKHE METObI aHaINu3a

3 b51.0.20 Oprannyeckast XUMHUs

5 b1.B.02 MareMatnueckasi TEOpHUs SIKCIIEPUMEHTA

2.3.Ilepeyenp mociaenyrOMMX y4eOHBIX AUCHUIUIMH, a Takxke cgepbl IpodeccHoHa b-
HOM JIeATEJIbHOCTH JUIsl KOTOPBIX HEOOXOIMMBI 3HaHUS, YMEHHs U HaBBIKH, (hOpMUpPYEMbIE TaH-
HOM y4eOHOM NUCIUIUIMHON: aHAJIM3 NMPUPOAHBIX 00bEKTOB — MUHEPAIBHOE ChIPbE, PYIHI ,
BOJIHBIE OOBEKTHI — Pa3/ielieHue M KOHIEHTPUPOBAHUE: BBIJEICHHE U KOHIIEHTPUPOBAHUE OT-
JIEJIbHBIX KOMIIOHEHTOB; AHAJIM3 OPraHU4eCKUX COeAMHECHUI — MMOJIMMEpHbIE U JpyTrue MaTepu-
aJibl, He(pTEeXUMUS, yI0OpeHMs; 3APaBOOXPaHEeHHe - MEAUIIMHCKUE TpenapaThl, JIEKapCcTBa; IKO-
JIOTHYeCcKHue po0sIeMbl, MPOAYKTHI MUTAHUA U T.1.

[Tonmy4yeHHble 3HAHUS HEOOXOAWMBI TMPHU BHINOJIHEHUH HAYYHO-UCCIIEI0BATEIbCKOW H
BBIMTYCKHOHN KBaJTU(UKALMOHHON PabOTHI.

I11. TpeGoBaHus K pe3yibTaTaM 0CBOCHHMS AHCHUTIIUHBI

[Ipouiecc n3ydeHust TUCHUIUIMHBI HANIpaBlieH Ha (JOPMUPOBAHUE KOMITETEHITUH (‘dIIeMeH-
TOB cienyromux KommnereHiuii) B cootBerctBuu ¢ ®I'OC BO mo nampasnenuto 04.03.01 «Xu-
MHUS», HAIIPABIEHHOCTb: XUMHSI.



HepequL MJIAaHUPYCMBIX PC3YyJIbTATOB 06y‘-I€HI/I$I IO JUCHHUITIIMHE, COOTHCCCHHBIX
C HHAKWKaTOpaMHu JOCTHUKCHUA KOMHCTGHHI/Iﬁ

Kommerenmus

NuaukaTopbl KOMIETEHIHI

Pe3ynbratel 00yueHus

IIK 3 Crnocoben ro-
TOBUTH OOBEKTHI UC-
cienoBanus  (Belle-
CTBAa CHHTETHUYECKO-
ro W TPUPOIHOTO
MPOUCXOXKICHHUS,
MaTepuaibl U 1p.) U
MPOBOAUTHh UX H3Y-
YEeHHE TI0 33JJaHHBIM
METOUKaM

MUK nk 31 ['0TOBUT 00BEKTHI HCCIIE-
JIOBaHUS

UK nk 32 IIpoBogut skcrnepuMeH-
TaJbHbIE PAOOTHI 10 TOTOBBIM
METOIMKAM

NAKnk 3.4 OcymecTBisieT KOHTPOJIb
Ka4yecTBa ChIPbsi, KOMIOHEHTOB U BBI-
MycKaeMoOW MPOIYKIIUH

3HaTh: CIOCOOBI MOJATOTOBKY MPOO
JUTS aHAJTN3a: TIEpEBEICHUE B pac-
TBOP BEILECTB HEOPTaHUYECKON U
OpPraHUYeCKOM MPUPOJIbI, METOIBI
MOJTyYeHUs1, HICHTH(DUKALINY 1 HC-
CJIEZIOBaHUS CBOMCTB BelIeCTB (Ma-
TEpPUAJIOB).

Baaners: npuemamu mpoOOIoaro-
TOBKH, COBPEMEHHBIMU TIPpUOOpaMu
U 000pYyJOBaHUEM, CTaHJAPTHBIMU
METOAMKaMU aHajau3a mpod pas-
6aso-
BBEIMH HaBBIKAMH TPOBEJCHUS XU-

JIMYHOTO IHPOUCXOXKIACHUA,

MHNYCCKOI'O OKCIICPUMCHTA n

oopMIIEHHUS €T0 PEe3yIbTATOB.




TpynoeMKOCTh AMCIHUIUIMHBI COCTABIISIET 3 3aUE€THBIX €AMHHUIIBI,
dopma TPOMEKYTOUHOU ATTECTALMU - 3a4ET C OLICHKOM..

4. Conep:kaHue M CTPYKTYpa AHCHUIINHBI

108 yacoB M3 Hux 54 4acoB — IpaKTHUYECKAsl IOATOTOBKA

4.1. Copep:xkaHue U CTPYKTYpPa JUCHMILUINHBI, CTPYKTYPHPOBAaHME 110 TEMAaM € YKa3aHHeM BU/10B Y4eOHBIX 3aHATHH
U OTBEJIEHHOI0 HA HUX KOJMYECTBA aKaJeMHYeCKHX YacoB
Bunpl yaeOHOM paboThI, BKIIIOUasi caMoCTOsi- | POpMBI  TEKYIIETO  KOH-
5 TeNbHYIO paboTy 00ydaromuxcs TPOJIsl YCIIEBAEMOCTH
35 < U TPYAOEMKOCTH ( B 4ac) dopma IIPOMEKYTOYHOU
Nor/m Paszgen amcumnanHabl/ 3 = aTTecTaluy
(TemMbl) 8 & % K
3 =S OHTaKTHas paboTa mpenoaBaTess ¢
= c% %‘ 00yyaromuMucs 5
e £ g KCP+ E
R X 2 Jlexuun | Jlabopatop- | Koncyms- | 9
T8 Hble 3ausTus | tTanuu+KO | 3
ol S
= = 8 =
S g 0
= 29O
[a~]
O o
1. O0mas XxapakTepucTHKa W KJac- | 5 2 2 - 2 4 CobecenoBanue
cuuKanus MeTOI0B pa3/ieleHus
U KOHUEHTPHPOBAHUS
2 DKCTpakus 21 16 8 16 2 4 CobecenoBanue, odopmIe-
HHUE OTYETOB
3 OcaxxeHne u CoOoCaxaeHNue 12 8 3 12 2 6 »
4 CopOunoHHbIE METOIbI 12 8 3 12 2 6 CobecenoBanue, odopmie-
HHUE OTYETOB
5 Oduznyeckue METOIbl paszfelne- | 6 4 2 6 4 4 CobecenoBanue, odopmie-
HUS U KOHIICHTPUPOBAHUS HUE OTYETOB
OKCKypcUsi B MHCTUTYT 4 8 8
NPT'EPE/IMET
Htoro yacos 108 54 18 54 3+1+8=12 24 3a4eT C OLICHKOH




IInan BHeayAUTOPHOI CaMOCTOATEJbHOM PadoThI 00YyYAIOIIMXCS 10 AUCHHUIINHE

CamocrosiTenpbHas paboTa 00yJaromerocs VYyebHo-
o TpynoeMKoCTb Onenounoe METOAMYECKOE
3 HazBanue pa3zzgena, TeMbl Bun  camocrosarensHoit | Cpoku Bbl- | (uyac.) CPEACTBO obecrieyeHue ca-
2 paboThI IOJTHEHUS MOCTOSATEIbHON
o paboThl
OOmast xapakTepucTuka Hu kiac- | [loAroroBka K yYCTHOMY 4 Crucok  nutepa-
cuduKalys METOI0B Pa3/ICNICeHUs U | OIIPOCY TYpBI
KOHIICHTPUPOBAHUS
DKCTpakuus [ToarotoBka k cobece- 4 Cobecenopanue, | Jluteparypa
JIOBaHUIO ISl BBITIOJTHE- Harmcanue oT- | [locoOue
HUs padoT YEeTOB MeTtonuyeckue
yKa3aHHs
OcaxxeHue 1 COOCaXACHHE [ToaroroBka k cobece- 6 Cobecenopanue, | Jluteparypa
JIOBaHUIO ISl BBITIOJTHE- Harmcanue oT- | [locoOue
HUs padoT YEeTOB MeTtonuyeckue
yKa3aHHs
CopO1noHHbIE METOABI [ToarotoBka k cobece- 6 Cobecenopanue, | Jluteparypa
JIOBaHUIO ISl BBITIOJTHE- Hanrcanue oT- | [locoOue
HUs paboT 4eTOB Metoaunueckue
YKa3aHUs
®dusnueckue Metosl pasneneHus | [loaroroBka k cobece- 4 CobecenoBanue, | Meronnyeckue
Y KOHIIEHTPUPOBAHHSI JIOBaHUIO ISl BBITIOJTHE- HalMCaHUue OT- | yKa3aHHs
Hus paboT 4ETOB
OO6m1ast TpyI0EMKOCTh CAaMOCTOSTETLHON paOOTHI 11O AUCITUTIIMHE
Brogker BpeMeHH CaMOCTOSITEILHON PadOTHI, MPeIyCMOTPEHHOH Y4eOHbIM | 24

MJIAHOM JIJIs1 JAHHOM TMCIUIINHBI (Yac)




4.3. Conep:xaHue yueOHOro MaTepuaJia

1. O0masi xapaKTepUCTHKA U KJIaccu(pukauus MeTo10B (2 yac)

1.1. Posb MeTO10B pa3aeneHusl U KOHUEHTPUPOBAHUS B aHAIMTUYECKON XUMUH, BIUSHUE
Ha METPOJIOTUYECKUE XaPaKTEPUCTUKH METOAMK aHanu3a u ux 3ddextuBHocTh. KOHIIEHTpUpO-
BaHHME KaK YacTHBIN ciiydail pazaencHus. OOLUIHOCTh U pa3Nuuue Lejei pa3/ieneHuss 1 KOHICH-
TpupoBaHusi. OOBEKTHI, PU aHAJIM3€ KOTOPBIX MCIIOJIB3YIOT METOJIbI Pa3/IeIeHUs U KOHIIEHTPH-
POBaHMSI: IPUPOJHBIE U NPOMBIIUIEHHBIE MaTE€pHalIbl, BEIIECTBA BBHICOKOW CTENEHU YHUCTOTHI,
00BEKThl OPraHUYECKOTO MPOUCXOXKIAeHHUS. OCOOEHHOCTH ONpEeNeNIeHNUs HU3KUX COAEp KaHUM.
«XO0JI0CTOW» OIIBIT.

1.2. KoimyecTBeHHbIE XapaKTePUCTHKH 3()(PEKTUBHOCTU pa3JesieHuss 1 KOHIEHTPUPO-
BaHUs

1.3. Kinaccuukamusi METOZI0B pa3/ielieHHs U KOHIIEHTPUPOBAaHM. XUMHUECKHUe, Pu3n-
KO-XUMHYECKHE U Pu3ndeckue Metoasl. Kiraccudukamus mo npusHaky Ham4us (a3oBbIX mepe-
XOJIOB B TIPOIECCE pa3/eleHHs: METOJbl, OCHOBAaHHbIE Ha OOPa30BaHUM BBIIEISIEMBIM BeIlle-
CTBOM HOBOH (pa3bl; METOJbI, OCHOBAHHBIC Ha PA3IHUYUSAX B PACIPEICICHUU BEIIECTB MEXIY
JIBYMsI HECMEIINBAIOIIMMHUCS (pa3amMu; METO/bI, HEe CBSI3aHHbIE ¢ ()a30BBIMH MEPEXOJaMU pasJie-
nsembIx BeulecTB. Kiaccudukanus mo nmpu3HaKy MPOLECca, JIEKAIIEro B OCHOBE pa3/iesICHuUs.
CBs13b M€TO/1a pa3ACIICHHUs] U KOHLIECHTPUPOBAHUS C METOJOM MOCIIEYIOLIErO OMPEAEIICHUS] KOM-
noHeHToB. KOMOMHMpOBaHHBIC ¥ THOPHIHBIC METO/IbI aHAIIN3A.

1.4. Buabl u crioco0bl KOHUEHTPUPOBAHMS: a0COTIOTHOE U OTHOCUTEIHHOE, TPYIIIOBOE
U U30MparenbHOoe.

2. XumMn4eckne H (pU3UKO-XUMHYECKHE METOAbI pa3iejieHust
U KOHUeHTpupoBaHus (11 yac)

2.1. Oca:xknenue u coocaxaenue (3 yac). OOUIHOCTD U pa3NUUYUe 33]a4, pEIIaeMbIX Me-
TOJIaMU OCAXKAECHUS U coocaxieHns. OCHOBHbIE TEOPETUUYECKUE TTOJI0KEHUN METO/Ia.

Tumnbl KoMIEKTOPOB U TpeboBaHMs, NMperbsaBisieMble K HUM. Heopranudeckue coocaau-
tenu. Ilporeccel, TOMUHUPYIOUIME MPU COOCAXKIACHUM. 3akOoH XJjomnuHa, npaBwio llanera-
QdasgnHca-XaHa.

Opranuueckue coocaautenu. Mexanusm coocaxjeHus. Knaccudukanus opraHuuecKux
COOCAIUTENEN M COOCAKIAEMBIX coeAuHeHUH. [IpuMepsl pasneneHus U KOHLEHTPUPOBAHUS
AJIEMEHTOB METOJAAMHU OCAKIEHUS U COOCAXKIACHHUS.

2.2, Dkcrpaknus (8 yac). CymHocts Merona. TepmuHonorus. OCHOBHBIE 3aKOHBI KC-
TpPaKIUHU; KOJUYECTBEHHBIE XapaKTEPUCTUKHU IKCTPAKIIMOHHBIX MPOILIECCOB: KOHCTAHTa pacrpe-
JieNIeHHs], KOHCTAHTa KCTPaKIUK, Ko3(pPULUEHT pacnpeeNneHusl, CTeNeHb U3BICUeHUs, PaKTop
pazzieneHus.

VYcnoBus KOJIMYECTBEHHOIO pasjieneHus BemecTB. DakTopsl, BIUAIOIME HA CKOPOCTh
AKCTPAKIUHU. XapaKTEePUCTUKU METOJOB OINpEIENIEHUsI COCTaBa SKCTPArupyOIIUXCs COEIAMHE-
HUM.

Texnuka mpoBeneHus skcTpakuuu. [IpoTHBOTOYHAs, HEMpepbIBHAS, W NEPUOAMYECKas
DKCTPAKIIUS.

Krnaccudukanus 3KCTpakIIMOHHBIX CUCTEM MO KUCIOTHO-OCHOBHBIM CBOMCTBaM 3KCTpa-
TEHTOB U II0 TUITY SKCTPArupyOLUXCs COETUHEHNN.

2.2.1. DkcTpakuus KOOPAMHAMOHHO-HECOJbBATUPOBAHHBIX HEMOHHBIX COCIMHEHUU C
KOBaJIEHTHOM CBs3b10. [IOHATHE O KECTKUX M MATKMX KaTHOHAX M JIMraHJax (IKCTpareHTax) mo
knaccudukanuu [upcona.

2.2.2. DKcTpakuus KOOpAMHAIIMOHHO-COJIbBATUPOBAHHBIX HEUTPAIBHBIX KOMILIEKCOB.

DKcTpakuus BHYTpUKOMIUIEKCHBIX coenrHeHuit (BKC). MexaHu3M 3KCTpaKIUK U KOJIH-
yecTBeHHOE onucanue 3kcTpakuuu BKC. Brnusaue pa3nuyabix (akTopoB Ha SKCTPAKLIUIO (KOH-
LEHTpalusi HOHOB BOJOPOJA U PeareHTa, KOHUEHTpalus HOHa METalla U €ro COCTOSIHUE B pac-
TBOpax). OOMeHHast HKCTPaKIUs. DKCTPAKIIUOHHBIC PSIBI.



2.2.3.  DOKcTpakuus  HOHHBIX  acCOLMAaTOB.  OKCTPAaKkLUMi  KOOPAMHAI[MOHHO-
HECOJIbBaTUPOBAHHBIX HOHHBIX ACCOLIMATOB. DKCTPAKLIUN KOMILJIEKCHBIX METAJNIOKUCIOT. Mexa-
HU3M SKCTPAKIUHU KUCIOPOACOAECPKAILIUMHU IKCTPAreHTaMH, aMUHAMH, COJISIMM YETBEPTUYHBIX
AMMOHHEBBIX COCIMHEHUN, METAJUIOOPTaHUUYECKUMHU COEIUHEHUSIMHU.

2.2.4. [lpuMeHeHHne SKCTPAKIIMOHHBIX CUCTEM JUIsl 1IeJied KOHLIEHTPUPOBAHUSI MUKPODJIe-
MeHTOB. Hambonee pacrnpocTpaHeHHbIE SKCTPAKIIMOHHbBIE CUCTeMbl. CriocoObl MPOBEICHUS K C-
TPAKIIMOHHOTO KOHIIEHTPUPOBAHUS: AKCTPAKIUS OCHOBBI M SKCTpakuus npumeceil. D hexTs
BbICAJIUBAaHUS U COAKCTpakuu. CrocoObl MOBBIIEHUS SKCTPAKIIMOHHOTO KOHIICHTPUPOBAHUS.

2.2.5. DKCTpakius paciiiaBIeHHBIMU SKCTpareHTaMu. DKCTPAKLIMOHHAS XpoMaTorpagus.

MeTtoapl omnpezenieHus: 3JIEMEHTOB, TPUMEHSIEMbIE NPU aHATU3€ IKCTPAKIIMOHHBIX KOH-
LIEHTPATOB.

2.3. CopOunoHHbIe METObI pa3/ieieHnsi 1 KoHUeHTpupoBanus (3 yac). OOmas xa-
pakrepuctuka. Knaccupukaus copOIMOHHBIX METOOB.

2.3.1.CopOuus Ha aKTUBHBIX yriiax. Heopranuyeckue cOpOEHTHI.

2.3.2. NonooOmenHble cMoibl. OCHOBHBIE IMOJIOKEHHSI TEOPHUH MOHHOTO oOMmeHa. Kon-
ctaHTa paBHoBecus. KoHcTaHTa cenleKTUBHOCTU. TUIbl HOHOOOMEHHHUKOB. CBsI3b MOJHOTHI 00-
MEHa C BEJIMYMHOM 3apsi/ia U paguyca HOHA.

2.3.3. Kommiekcoobpasyrornue copOenTsl. X nmpenmyiiecTa nepea HOHOOOMEHHUKAMH.
®DakTopbl, BIUSIOMKE Ha 3PPEKTHBHOCTh KOMIUIEKCOOOPA3yIOIUX COPOCHTOB.

MeTtoab! aHanu3a, IPUMEHSIEMbIE B COUYETAHUH C COPOIIMOHHBIM KOHLIEHTPHUPOBAHUEM.

3. ®u3nvecKkue MeToAbl pa3jesieHns  KOHHEHTPUpPoBaHus (2 4ac)

JucTHUISHOHHBbIE MeToAbl. VX knaccudukanus ¥ OCHOBHBIC moJiokeHus. Kommue-
CTBEHHBIC XapaKTEPUCTHKHU, 00JIACTH IPUMEHEHUS, JOCTOMHCTBA, U OTPAaHUYCHUSI.

3onHas niaBka. [IpuHINI, KOJMYECTBEHHbIE XapaKTEPUCTHKU, 00JIACTH NMPUMEHEHMS.
JlocTOMHCTBA ¥ HETOCTATKH.
DJIEKTPOXMMHYECKHe METO/IbI pa3/IeIeHHUS.
IIpoOupHas maBKa — Kak MPeAICTaBUTENb MIMPOMETAIUIYPrHY€CKUX METOOB.



4.3.1. Ilepeyennb 1a00paTOPHBIX PadoT

Ne TpynoemkocTsb o -
n/ | Nepa3nena u TeMbl (dachrn) 2 =
g JTUCIUILUTUHBI (MO- Haumenosanue naboparop- O1ieHOYHbBIE % z
JUyJIST) HBIX padoT Beero | Us mix cpencTaa E q:)
9acoB  (fIpaKTHYECKast g %
MOJATOTOBKA S
1 | 2.1. Ocaxnenue u | OnpeneneHue MHKPOKOJIU- 12 8 Bonpocel  mpenogaBarenst 1o
coocaxknenue. Tu- | 4ecTB CyppMBI B OpOH3E C TCOPUU  METONa,  BBIMIOJHEHUIO
bl KOJUIEKTOPOB. MpeIBApPUTENbHBIM  KOHIICH- prcriepumenta, opopmienue otue- | MAK nk 3.1 ['oToBUT 00B-
TPUPOBAHUEM CIIOCOOOM  CO- Ta €KThI HCCIICIOBAHUS
OCaXICHUS
UIK nx 32 IIpoBomur
2 (224, 22.5. Dkc-| 1.UccnenoBanue KOMIUIEKCO- 4 4 SKCIIEpUMEHTAJIbHBIE  pa-
TpPakIusi BHYTPHU- | OOpa3oBaHUs B cHCTeMe |- 8 8 OOTBI IO TOTOBBIM
KOMIUIEKCHBIX ~ CO- | peHmnn-3-MeTHI-4-0eH30m METOANKaM
eIUHEHUN BKC. | nupa3osioH-5-H-0yTHUIIOBBII Bonpocel nmpenoaaBaresns 1mno Teo-
MexaHusM U KO- | CIUPT-XJIOpOPOpM-BOsIa  HKC- 4 4 pun metosa, BeimonHeHHto 3kc- | MIAKnk 3.4 OcymecTsiser
JUYECTBEHHBIC Xa- | TPAKIIHOHHBIM METOJIOM. nepuMeHTa, ohopMIIeHHE OTYeTa | KOHTPOJIb Ka4€CTBA ChIPhS,
PaKTEPUCTUKH 2. Ompenenenue cocraBa u KOMIIOHEHTOB H BBITyCKa-
IKCTPAKITHH. KOHCTaHTBl YCTOMYHMBOCTH ac- MO TTPOTYKITUH
DKCcTpakuus HOH- | conmnara (eppouHa ¢ Hoaun-

HBIX aCCOIIMaTOB.

HOHAMH.
3. Hcnonk3oBaHue acconmara
¢bepponHa ¢ HoauA-HOHAMH
JUIS  OKCTPAKIIMOHHO-(POTOME
TPUYECKOTO OIpPEICTICHUS JKe-
ne3a (2+) B o0bekTax

2.3. Kommiexkcoo0-

1.CopO1roHHO-aTOMHO-20




pasytomie copOeH-
ThI. DaKTOPHI, BIH-
sromue Ha dddek-
TUBHOCTH COPOIIHH.
Metonpl aHanmuza,
NpUMEHSIEMbIE B
COUYETaHWH C COpO-
IIUOHHBIM KOHIICH-
TPUPOBAHUEM.

COpPOIIMOHHOE  OIpe/eICHHE
30JI0Ta €  HCIOJIb30BAaHHEM
KOMILJIEKCOOOpa3yIoIIero cop-
OcHTa.
2.AtomMHO-a0CcOpOLIMOHHOE
orpeJiesieHue cepedpa u3 -
MeTHI(HOPMAMUTHBIX PACTBO-
POB C MPEIBAPUTEIHHBIM €TI0
COPOIIMOHHBIM BBIJICIICHUCM.

12

12

Bomnpock! mpenonasaTens 1mo Teo-
pUM METOJa, BBINOJIHEHUIO 3KC-
nepuMenHTa, 0hOpMIICHHE OTYETA.

duznueckue MeTo-
JIbl ONpejeieHUus 1
KOHIIEHTPUPOBaHHUS

Ormpenenenue pTyTy B BOJIE
METOIOM XOJIOJTHOTO Tapa

Bonpocs! mpenogaBaTens mno Teo-
pUU METO/1a, BBITTOJIHEHHUIO JKC-
nepuMenTa, opopmileHUuE OTYeTa.

3.Okckypceus B na-
OopaTopuu UHCTH-

TyTa

3HAaKOMCTBO C MPOOUPHON
IJTABKOM, METOJIaMH OTIpeIe-
JICHUS 3JIEMEHTOB




4.3.2 IlepevyeHb TeM, BOMPOCOB, BBIHOCMMBIX HA CAMOCTOSITE/IbHOE U3YyUeHHUEe
CaMOCTOSITEJILHOM Pa0dOThI CTYIEHTOB

YECKUX METOIOB.
Bosmoxuoctu. Uc-
OJIL30BaHUE

Ne n/mt Tema 3ananue dopmupyemblie NAK
KOMIETEHINH
1 OO0mias xapakTepucTuka | Y CTHBIM OMpoc: NJIK 3.2
1 KJaccuukanus mMe- KOJINYECTBEHHbIEC IIK3
TOJIOB pa3AeiCHUs U XapaKTePUCTUKU
KOHIEHTPUPOBAHHUS 3¢ (HeKTUBHOCTH
paszeneHus u KOH-
LIEHTPUPOBAHUS
2 DKCTpaKUus YeTHbIl onpoc: NJIK 3.2
OCHOBHBIC 3aKOHBI I1K3 NJK 3.4
Y KOJIMYECTBCHHBIC
XapaKTePUCTHKU
3 OcaxaeHue u cooca- YcTHbI# onpoc: MK 3.1
JKIeHUE THUOBI KOJUIEKTO- T1IK3 NJIK 3.2
pOB, TpeOOBaHUS K
HUM, MEXaHU3MBbI
4 CopO1roHHbIE METO/IbI YcTHbI# onpoc: MK 3.1
KOHLICHTPUPOBAHUs CopOuus Ha akx- [1IK3 NJIK 3.2
TUBHBIX yIJISIX.
MexaHu3mbl
5 DuszndecKue METOIbI CobecenoBanue: NJIK 3.2
KOHLIEHTPUPOBAHMUSI KkJaccuukanus I1K3 NJIK 3.4
(u3NUYECKUX METO-
JI0B
6 Meroxa npobupHoO CobecenoBanue: NJK 3.4
TJIaBKU KaK MPEACTaBU- | pazbop XUMH3Ma I1K3
TEJb MUPOMETAIUTYPTH- MeTo/1a

4.4. MeTonnueckne yKa3aHHusl 10 OPTaHU3ALUH CAMOCTOSITEIbHON PadoThl CTYICHTOB

CamocrodrenbHas paboTa CTyI€HTOB CBsI3aHa C MOJTOTOBKONH OTYETOB IO BBIMOJIHEH-
HBIM J1a0OpaTOPHBIM paboTaM, 3aKpEINICHUEM TEOPETUYECKOT0 MaTepHaia B BUJIE YCTHOTO CO-

OeceqoBaHUsl.

CrtpykTrypa oTuera mo jabopaTopHoii paboTe:
1. Henb paboTsl

2. Teopermueckast 4acTh.

3. BrImonHeHHWe pacueTHBIX, TpaPUUECKUX U KOHTPOIJIBHBIX 3a/IaHUI B COOTBETCTBUU C Me-

TOANYCCKUMH YKa3aHHUIMU B Ka)KI[OI\/’I pa60Te

4. BwiBox (Ha OCHOBE MOJTYYEHHBIX PE3YyIbTaTOB)

MeTtonudeckue peKOMEHIAINH IO BBITTOIHEHUIO M 00pa0O0TKe IKCIIEpUMEHTANLHBIX JaH-
HBIX 110 KaXKJ0i Ja0opaTopHOil paboTe omucaHbl B METOJUYECKUX PEKOMEHIAIUSX,
MOJITOTOBJICHHBIX TPETOIaBaTeIsIMU Kadeaphl.




4.5 IlpuMepHasi TeMATHKAa KYPCOBBIX padoT He NMpeaycMOTpeHa

5. YueOoHO-MeTOAMUYECKOEe U HH(OPMALMOHHOE o0ecneyeHne JTUCIUNIHHBI

a) OCHOBHAs JIUTEepaTypa
1. Mocksun JI.H., Pogenkos O.B. Meroasl pa3aeneHuss 1 KOHIICHTPUPOBAHUS B aHAJIUTHU-
yeckoit xumuu. onronpynusiii: Matennekr, 2012,
2. Kapnos 10.A.. CaBoctun A.I1. MeTosl mpo6ooTOopa 1 mpoOomoAroToBKy. -M.: buHoM,
2012.
3. 3omnoroB FO.Aa, [lopoxosa E.H., ®aneesa B.. OcHoBbI anamuTu4eckor xumun . KH.1.
M.: Beicin.ik., 1996. e e p— |

| CeepenegAib IV |
(7 _ i
0) 10mOIHUTEIbHASA 2 I

1. 3onoroB 10.A., Ky3semun H.M. KOHHGHTpHpOBaHI/Ie_:\/.I_IKI;(;):(.?.I;J:I.GMGIHTOB:"*M_".C * Xumus,
1982.

2. Munyuke A. MeToabl KOHIICHTPUPOBAHUS JIEMEHTOB B HEOPraHUYECKOM aHajm3e. —M.:
Mup, 1986.

3. Anamutudeckas xumus. [Ipodnemsr u nogxonsl. [lox pen. P.Kensuep, XK.-M. Mepme u
ap. T.1, 2. -M.: Mup, ACT, 2004.

4. B) mepuoanyeckue u3gaHus (Mpu HeOOXOAUMOCTH)

I) CIIMCOK aBTOPCKUX METOAUYECKUX pa3padoTok
1. laynuna JLII. Pa3nenenue u KOHIEHTPUPOBAHUE B aHAJTUTUYECKON XUMUH. Y4eOHOe Mo-
cobue. Upkyrck: Uzn-Bo UT'Y. 2015.106 c.

B) IporpamMMHoe obecrieueHue U UHTepHeT-MCTOYHUKH
http: //www.Chem.msu.su/-moptan XuMu4ecKoro oopa3oBaHus
Poccuu: http: //www.Chem.msu.su/rus/elibrary/

DnektpoHHas 6ubaroTeka mo xumuu: http: //www.chemistry.narod.ru/
1.wwwe.elar.usu.ru/.../1569/1/1333921 exam.pdf

2. http:www.ksu.ru/chmku/docs/kn4_06.rtf

3. www.xenoid.ru/.../chem_books_download.php

4. http:/www.ftchemistry.dsmu.edu.ua/ana_him/lek_14.html

5. http:www. Ftchemistry.dsmu.edu.ua/ana_him/lek_1-16html

6. http:/www.edu.ru./db/portal/spe/archive.htm

7. http:www krugosvet.ru/.../Himiya analiticheskaya.html

8. http:www.edu.ru/window/library?p...

9. http:www.novedu.ru

6. MaTepuajabHO-TeXHHYECKOE o0ecneyeHne TUCIUMINHbI

[Tomemienus 11t NpoOBEACHUS JIEKIIMOHHBIX 3aHATUH, YKOMIUJIEKTOBaHHbIE HEOOXOIUMBIM
obopymoBanueM, puOOpHON 0a30ii, a UMEHHO: ayIUTOPUU, OCHAIICHHBIE MYJIbTUMEIUNHBIMU
CpencTBamMu JIsl TIPOBEACHHS ayIUTOPHBIX 3aHsATHH (ayn. 402, 426, kopryc 6), mabopaTopHbBIE
NpaKkTUKyMBI (71a0.236, 235), ocHalIeHHbIe HEOOXO0IMMBIM 000PYIOBAaHUEM U PEAKTUBAMH.


http://www.xenoid.ru/.../chem_books_download.php

Jnist mpoBenieHust 1a00paTOPHBIX 3aHATHH HEOOXOAMMO 000pyIOBaHHUE.

Ne n/nn HaunmenoBanue KonunyectBo
1. | Becw ananmmtuueckue BJIA-200 3
2. | Becwr ananmutnueckne Capro-I'OCM JIB 210-A 3
3. | Bechl Texandeckne 3
4, | CymmibHbIN 1IKad 3
o. MydenbHas ey 1
6. | lenrpudyra 2
7. | BerpsxuBarenun 4
8. | lllapoBasi MenpHUTIA 1
9. | AtomMHO-aGCcOpOIMOHHBIN crieKTpoMeTp AAS-1 2
10. | Cuekrpodotomerp “Unico” 1
11. | Cnektpodoromerp “Specol” 1
12. | ®orosnexrpokonopumerp KOK 2
13. | Nonomep ynuBepcanbHblii DB-74 3
14. | pH-meTp-uonomep «xcrept-001» 2
15. | pH-meTp pH-410 1
16. | IlnuTku 3neKTpUYECKue 6
17. | MepHbIe cTaKkaHbI 20
18. | MepHbIe KOJIOBI 40
19. | MepHbIe MUIETKH,0I0PETKH 50
20. | JlenuTenpHbIe BOPOHKH 6
21. | KBapiieBble yaliku 4
22. | DKCUKATOPHI 2
23. | Bogsgnas Oans 2
24. | oHCEeNneKTUBHBIE DJIEKTPOIbI 1

7. O6pa3oBarejibHbIe TEXHOJOTHHU
B nporecce nzydeHust AUCIUTUIMHBI UCTIONB3YIOTCS JIEKIINH, TA00paTOpHBIE PaOOTHI,
KOJIJIOKBHYMBI, COOECETOBAHMSL.

8. OneHoYHbIe MaTePHAJIbI LISl TEKYIEro KOHTPOJISI U POMEeKYTOYHOM
arrecTaluu

Ouenounsie cpeacrsa (OC) Texyiero KOHTpoJst GopMHUPYIOTCs B cooTBeTcTBUU ¢ [1o-
JIO’)KEHUEM O OaJUIbHO-PEUTHMHIOBOM cucTeMe yHUBepcuTeTa. Ha3HaueHue OLIeHOYHBIX CPENICTB
TK - BBIIBUTH C(hOPMHUPOBAHHOCTH KOMIETEHLIUH.

IIpumepHBbIii NepedyeHb BONPOCOB K 3a4eTy 10 Kypcy «MeTroabl pa3aeieHus U KOH-
HEeHTPUPOBAHUD)

1. Meronbl pa3zieneHuss ¥ KOHIICHTPUPOBAHUS, X OOIIHOCTh U paznuune. Knaccuduka-
1usi. KonnyectBeHHbIE XapakTepUCTUKU 3()(PEeKTUBHOCTH.
2. Bugsl u crioco0Obl KOHIIEHTpHpoBaHus. OOBEKTHI aHaIHU3a. X0J0CTON OIIBIT.
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3. OcaxxJieHHe U COOCaXKICHNE KaK METOJIbl pa3fesiCHHsI U KOHIIEHTpUpoBaHus. TpeboBa-
HUS K KoJuiekTopaM. Heopranuueckue KoJuieKTopsl. MexaHu3M COOCaXAeHUsI MUKPOKOMITOHEH-
TOB C HEOPraHUYECKUMH KOJUIEKTOPAMH.

4. Oprannyeckue KOJJICKTOPbI, MX MPEUMYIIECTBa nepes Heopranuueckumu. Kinaccudu-
Kallis OPraHUYECKUX KOJJIEKTOPOB. TUIBI COEAMHEHUH MUKPOKOMIIOHEHTOB, COOCAKIAOIINXCS
C OPraHUYECKUMU KOJIJICKTOPaMHU.

5. MexaHu3M COOCaXJE€HUS MHUKPOKOMIIOHEHTOB C HEOPraHMYECKHMHU KOJJIEKTOPaMHU.
Opranuyeckue KOJUIEKTOPBI, X MpeUMyIlecTBa mpej Heopranuueckumu. Kmaccudukanus op-
FaHUYECKUX KOJIJIEKTOPOB.

6. Okcrpakiusi. CriocoObl BHITOIIHEHUS, TEPMUHOJIOTHSI, OCHOBHBIE YCIIOBUS SKCTparupy-
€MOCTH BELIECTBA.

7. OCHOBHBIE 3aKOHBI SKCTPAKLKN U KOJIMYECTBEHHBIE XapaKTEPUCTUKU €€ d(PPEeKTUBHO-
CTH.

8. Knaccudukanuu 3KCTpaKIIMOHHBIX CHCTEM.

9. DKcTpakivsg HEMOHU30BAHHBIX COEIMHEHUI. MOJIeKyIsIpHbIE COEIMHEHNS HEMOHHOTO
XapakTepa.

10. DOkcrpakuus BHyTpukoMIuiekcHbIX coennHenuil (BKC). KonnuectBennoe onucanue
skcrpakiuu BKC. @aktopsl, Biustomue Ha 3¢ dektuBHOCTh 3kcTpakuun BKC. O6mennast skc-
TpaKLus.

11. DkcTpakuus KOOPAUHALMOHHO-COJIbBATUPOBAHHBIX HEUTPAJIbHBIX COCIUHEHUN.

12.OkcTpakuys MOHHBIX coequHeHuil. KoopanHanmoHHO-HECOIbBaTUPOBAHHbBIE HOHHBIE
aCCOLIUATHI.

13. DKkcTpakuus KOMIUIEKCHBIX KUCIOT KUCIOPOJCOJAEpKAMMH pacTBopuTessMu. ['ua-
PaTHO-COJIbBATHBINM MEXaHU3M SKCTPAKIIUU.

14. Dkcrpakius aMUHaAMH U METAIJIOOPTaHUYECKUMH COETMHEHUSMU.

15. CiocoGbl mpoBeIeHUS KCTPAKIIMOHHOTO KOHLIEHTpUpoBaHus. [IpreMbl MoBBIIIEHUS
M30MPaTEIbHOCTU SKCTPAKLIMOHHOIO KOHIIEHTPUPOBaHUS. BiusHue MakpokoMIOHEHTa Ha JKC-
TPAKIUI0 MUKPOKOMITOHEHTA. D(PPEKThI BHICATMBAHUS U COIKCTPAKIUH.

16.00mas xapakTepucTUKa COpOIMOHHBIX METOAOB Pa3/€ieHUs U KOHIEHTPUPOBAHUS.
CniocoOs1 BeimonHeHUs. KonnuecTBeHHbIE XapaKTepUCTHKU. THUITBI COPOEHTOB.

17. CopOnust Ha HEOPraHUYECKHUX MOHOOOMEHHUKaX. OCOOCHHOCTH Pa3Je/ieHHs] U KOH-
HEHTPUPOBAHUS C UCTIONB30BAHUEM aKTUBHBIX YTJICH.

18. NonHoOoOMEeHHBIE CMOJIBI M (PaKTOPBI, ONIPEIETISIONINE UX CBOMCTBRA.

19. Kommiekcoobpasytomiie copOEHTHI, 0OCOOCHHOCTH MX CTPOCHHUS, HCIOJIb30BAHUA.
MonuduurpoBaHHbIE KPEMHE3EMBI.

20. ®usnyeckue METO/bl KOHUEHTPUPOBAHMS. JMCTUIUISIIIMOHHBIE U AJIEKTPOXUMHUYE-
CKHE.

21.3oHHas U npoOupHas IUIABKA.



MaTepHaJ’lbI AJIA IPOBEACHUSA TEKYIIECIo U MPOMEKYTOYHOI'0 KOHTPOJIA 3HAHMH CTYAECHTOB

Komnerenium,
Ne n/mn Bun xonTposns KonTponupyembie TeMbl KOMITOHEHTHI KOTO-
PBIX KOHTPOJIUPY-
I0TCS
CobecenoBanue. BeimonHeHue 1a00paTOpHBIX padoT Tunel SKCTparupyroumuxcs co- NJIK 3.1
e INHEHUN
Hanucanue otyeToB MK 3.2
CobecenoBanue. BeimonHenue 1abopatopHbix padot , opopmienue | KomudecTBeHHbIE XapakTepu-
OTYETOB CTUKH SKCTPAKLIMHU NJK 3.4
CobecenoBanue. Brimonnenue nabopaTopHbeix paboT, opopmienue | CopOLIMOHHOE KOHIIEHTPUPO-
OTYETOB BaHue. Turbl copOeHTOB
CobecenoBanue. BrimonHenue nadopaTopHbeIx paboT, opopmienue | OcaxaeHue H COOCaXICHHUE.
OTYETOB Hcnons3oBanne B MPaKTUKE

AHAJUTUYECKON XUMUH




Ilnanupyemblie pe3yabTaTbl 00yueHus s GOPMHUPOBAHUSA KOMIIETEH NI

Nuaukatopel JOCTHKEHUS

PesynbraThl 00yueHus

[Ipouenypa oueHuBaHus

HNAK nk 32 [IpoBoaut 3kcmne-
pUMEHTalIbHbIE ~ PabOThHl O
T'OTOBBIM MECTOJUKaAM

NKnk 34 OcyuecTBiser
KOHTPOJIb KadecTBa CHIPbS,
KOMIIOHEHTOB H  BBIITyCKae-
MOH IPOIYKLUHU

HUCCIICIOBaHUS CBOIICTB,
OCHOBHBIC JOCTOWHCTBA H
HEJIOCTaTKU METOJIOB HC-
CJICZIOBaHUS

Baaners: HaBbikamu pabdo-
ThI C COBPEMEHHBIMH TIPHU-
O0opamu, NpueMaMH oOpra-
HU3aI[MHd METOJUKH PadoT,
METOIaMH TUTAHUPOBAHHMS
IKCIIEPUMEHTA

KOMITCTCHIHH
MOK nk 31 [0oTOBUT 00BEKTHI | 3HATB: CTaHIApTHBIE Me- | Beimonnsier sabopatop-
UCCIIEJOBAHUS TOJIbl MIACHTU(UKALUU U | Hble paboThl C PacyeToOM

HEOOXOIMMBIX IapameT-
poB. Brageer HaBbIKamu
paboThl Ha COBpEMEH-
HBIX TMPUOOpaxX C IJIAHH-
POBaHUEM IKCIIEPUMEHTA

3HaTh: crocoObl OATO-
TOBKHU P00 /17151 aHaIn3a:
HepeBeIecHue B pacTBOP
BEILIECTB HEOPTaHUYECKOM
U OpraHUYecKON MPUPOIbI,
METO/BI TOTY9eHUSs, UICH-
TU(UKAIMY U UCCIIEI0BA-
HUS CBOMCTB BEILECTB (Ma-
TEpUANOB).

Baanerb: mpuemamu mpo-
OONOJrOTOBKH, COBPEMEH-
HbIMH Tpubopamu U 000-
pyIOBaHUEM,  CTaHAApT-
HBIMH METOJMKAMM aHaJIH-
3a Mpo0 pa3IMyHOro Mpo-
UCXOXKJCHUsA,  0a30BbIMHU
HaBBIKAMU MIPOBEICHUS
XUMHYECKOTO JKCIIEepH-
MeHTa U O(OpPMIICHHUS €ro
pe3yJbTaToB.

3naer cmocoObl MpoOo-
MOJITOTOBKA ~ HEOPTaHMU-
YECKUX W OPTHHYCKHX
00BEKTOB, CIIOCOOBI
UICHTU(DUKAITIN
Biageer HaBbIKaMu Ipo-
BEJICHHUS aHanu3a Mmpood
Pa3IUYHOTO TPOUCXOK-
JeHUs, TIpueMaMu MaTe-
MaTHYSCKOM CTaTHUCTUKH
U oQopMIICHUS PE3YIb-
TaToB.

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust

Heo6xoaumo BbImonHUTE 9 abopatopHbIx padoT. Kaxnas paboTta oleHUBaeTcss MaKCUMyM 5
OamnoB. OneHUBaeTCsl TEXHHUKA BBIMOJIHEHUS padOT U KauecTBO O(OPMIICHHUSI PE3YJIbTAaTOB.

OuneHka «Hey10BJIeTBOPUTEIbHO»:

(dparmeHTapHO€ 3HAHHUE MPEIMETa, OTCYTCTBUE YMEHUN U HABBIKOB BBIOJHEHHS SKCIIEPUMEHTA
1 00CyXIeHHs pe3yabTaToB (MeHee S0 6aioB)




OneHkKa «y/0BJIEeTBOPUTEIHHO»:
3HAHUS 110 JAUCHUILUIMNHE HE CHCTEMAaTH3HUPOBAHbI, YaCTUYHO CHOPMUPOBAHBI YMEHUS M HABBIKU
NPUMEHCHHST METOJIOB M MOJIX00B U3ydaeMoii qucturinabl (50-69 6anios)

OueHka «XOpouo»:

B LIEJIOM C()OPMHUPOBAHHBIC, HO COJICPIKAIINE OTCIIbHBIC MPOOCIIbI 3HAHHS 110 IIPpeaMeTy, chop-
MUPOBAHbI YMEHHSI U HaBBIKU ISl PEUICHUsI YYCOHBIX M MPAKTHUYECKUX 337a4 ¢ MUHUMAaJbHBIM
KOJINYECTBOM OIIHUOOK HEMPHUHIUITHAILHOTO XapakTepa (70-85 6amios).

OueHka «OTJIMYHOY:

c(hOpMHPOBAHbBI M CUCTEMATH3UPOBAHbI 3HAHUS TI0 MPEIMETY, CPOPMHUPOBAHBI YMEHHUS U HABbI-
KA TPUMEHEHHUST METOJOB U TMOAXO0JI0B M3Yy4aeMOW MUCHUIUIMHBI JUTSI PEIICHHS MPAKTHUYECKUX
3anad (86-100 GamwioB).

Pa3paboruuxk : J?
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IIporpamma cocraBnena B coorBeTcTBuU ¢ TpeboBanusimu PI'OC BO no HanpaBiieHUIo
noarotosku 04.03.01 Xummus.

JoueHt

[IporpamMma paccMoTpeHa Ha 3aceilaHnuu Kadeapbl aHATUTUYECKON XUMHH

10 anpenst 2021 r.  IIporoxoin Ne 4

3aB. kadenpoit a.x.H., mpodeccop A.T'. TlpoitnakoB

Hacmosawas npoepamma ne modxcem 6vims 60cnpoussedena Hu 8 Kaxkotl gpopme o6e3
npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kageopul-paspabomyuka npocpammsi.



