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[Iporpamma cocraBieHa B cooTBeTcTBHM ¢ DenepalbHBIM TOCYAAPCTBEHHBIM 00pa3oBaTeIbHBIM
crangaptoM no HampasieHuo 04.03.01 Xumus (ypoBeHb OakanaBpuaTa), YTBEP)KICHHBIM IPUKA30M
MunuctepctBa o0pazoBanus U Hayku Poccuiickoit @eneparuu ot 17 utons 2017 roga Ne671, yaeOHbIM

IUIAaHOM HOJAroTOBKU OakanaBpa no HampasieHHio 04.03.01 Xumus, yTBep)KJI€eHHbIM YUYEHBIM COBETOM
®I'BOY BO «COI'Y» (nmpotokos Ne 9 ot 27.04.2023 1.).

CocraBurens: K.X.H., gouent O.0. XaeBa



1. CTpykTypa 1 0011asi TPYI0EMKOCTh JUCHHUILINHBI
OO0111ast TPy I0EMKOCTh AUCIMITIMHBI COCTaBIseT 13 3auerTHbIx equnuiiax (468 akan. yac.).

Ounas popma oOyueHHs 3aounas popma oOyueHus

Kypce 2
Cemectp 3,4
Jlexun 108
[IpakTnyeckue (ceMUHapCKUE) 3aHATHS 18
JlaGopaTopHble 3aHATHS 180
Koncynpranuun
Htoro aynuTopHBIX 3aHATUH 306
CamocrosiTenbHas paboTta 90
(B TOM umncne KypcoBas paboTa) 4 cem.
®dopma KOHTPOJIS OK3aMeH
OK3aMeH 72 (3,4 cemectp)
3auer
Yacos B 3ET 13
OO011ee KOTMYECTBO YacoB 468

2. Llesu ocBOeHMSI M CHUTLIHHBI

HensiMu OCBOGHUS TUCIUTUIMHBI « AHAIMTHYECKAS XUMHUS» SIBIISTIOTCS (POPMHUPOBAHKE TIPEICTABICHUI
0 TCEOPCTUYCCKHUX TMOJOXCHUAX aHAJIMTHYECKOMN XUMUH, TOHHMMAaHWA CYIIHOCTH W 3HAYMMOCTU METOIA0B
XUMUYECKOTO (THTPUMETPHH W TPABUMETPHH) U (PU3UKO-XUMHIECKOT'0 aHAJIN3a, IIPUOOPETEHIE TTPAKTHICCKUX
HaBBIKOB M YMEHHH, B TOM YHCJIE IIEPBUYHBIX YMEHMH M HaBBIKOB yuyeOHO-HCCIIENOBATENbCKOM padoThI, MIs
peLIeHUs Pa3JIMUHbIX AaHAIUTUYECKUX 3a/a4, YTO OOECIEUUT CTaHOBJIEHUE MPO(ECCHOHATIBHBIX KOMIIETECHIIUM
Oymymiero 6akangaBpa B MPOQeCCHOHANBHOMN IeATEIbHOCTH COrJIaCHO PO ECCHOHAIBHBIM CTaHAPTAM:

e 01.001.ITpodeccuonanbubiii  cranaapt «Ilemaror (memarormueckasi AesATeJLHOCTHL B cdepe
HOLIKOJbHOI0, HAYAJbHOIO 00LIero, OCHOBHOIO 001Iero, cpeiHero oowero o00pa3oBaHMs)
(BocnuTaTe/lb, YYHUTE/b)», YTBEPKICH IpPUKa3oM MUHHCTEpPCTBA Tpyda U COLUAIBHOM 3allUTHI
Poccutiickoit ®enepanmm ot 18 oxtsaops 2013 1. Ne 5441 (3apeructprupoBad MUHHUCTEPCTBOM FOCTHITUH
Poccuiickoit ®emeparmun 6 mexabpst 2013 1., perucrpamumonubii Ne 30550), ¢ wm3MeHEHUsAMH,
BHECEHHBIMH TpHKa3aMi MUHHCTEpCTBA Tpy/la M COLMaIbHOM 3amuThel Poccuiickoit dexeparuu ot 25
nexadps 2014 1. Ne 11151 (3apeructpupoBan MuHHCTEPCTBOM IocTUINN Poccutickoit denepanmm 19
tespans 2015 r., peructpanmonnsii Ne 36091) u or 5 aBrycra 2016 r. No 422H (3aperucTpupoBaH
MunncrepcrsoM toctunnu Poccuiickoit @enepannu 23 aBrycra 2016 r., peructpanuonusiii Ne 43326).

e 01.003. IIpodeccuonansupiii crangapt «Ilegaror AOMOJHUTEILHOT0 OO0pa3oBaHHUs JAeTell W
B3POCJIBIX», YTBEPKAEH NOpHUKa3oM MMUHHCTEpPCTBA TpyJa M COLMANbHOM 3ammThl Poccuiickoit
Oenepanuu ot 8 ceHTaops 2015 r. Ne 6131 (3apeructpupoBan MuHHCTEPCTBOM OcTUIMN Poccniickoit
Oenepanuu 24 centsaops 2015 r., perucrpannonssrii Ne 38994).

e  26.006. IIpoeccuonanbublii crangapt «CneuuaaucT mo pa3padoTke HAHOCTPYKTYPHPOBAHHBIX
KOMIIO3ULIMOHHBIX MaTePHAJIOBY», YTBEPXKIEH NMPUKa30M MUHUCTEPCTBA TPYAa U COLUATBHOMN 3aIlUTHI
Poccuiickoit @enepanyu ot 8 cenTsiOps 2015 . Ne 6041 (3apeructpupoBan MUHHCTEPCTBOM IOCTHLIUU
Poccuiickoit denepannu 23 centsiOps 2015 r., perucrpannonbsiii Ne 38984).

e 40.011. ITpodeccnoHanbHbI cTaHAAPT «CHENMATHNCT 10 HAYYHO-UCCIEI0BATEIbCKUM H ONBITHO-
KOHCTPYKTOPCKHUM pa3padoTKamM» YTBEpXAEH NpHKa3oM MUHHCTEpCTBA Tpyda M COLUAIBHON
3aumThl Poccuiickoit @enepanuu or 4 mapra 2014 r. Ne 121H (3apeructpupoBaH MHHHCTEPCTBOM
toctuunn  Poccuniickoit @enepanun 21 mapra 2014 r., peructpaumonssiii Ne 31692). Bupg
npodecCHOHANBHON NIeATeNbHOCTH — «OCYIIeCTBIEHHE HayYHO-HCCIIEAOBATENbCKON NEATEIbHOCTH 10
petennio GpyHIaMeHTaIBHBIX U MPUKJIAAHBIX 33724 XUMHYECKOM HANPaBICHHOCTH B COCTaBE HAYYHOTO
KOJUIEKTUBA.



3. MecTto mucuuniunsl B ctpykrype OINIOII 6akanaBpuara
Cornacao @I'OC u OIIOIT 04.03.01 Xumus AUCHUINIMHA «AHAJIUTHYECKAs XMMHSI» OTHOCHTCS K
00s13aTenbHBIM ucHuIninaaM 010ka 1 - 51.0.09.

I[Ipy wu3yyeHUn JAHHOW JAUCUUILIMHBI

MPOJIEMOHCTPUPOBATh  CIIEAyIOIIKe  OOOOIEHHBIE  TPYAOBBIC
npoeccrnonansHbM crangapTam (I1C):

CTYZIGHT CMOXET TIOJHOCTBIO WM YaCTHYHO
¢ynkuuun  (TD), cormacHO

Koa u HauMeHOBaHuUe

O060o0menHas TpyoBasi QyHKIUS

TpynoBas pyukuus (TD)

npo¢ecCHOHATLHOI0 (OT®)
cranjgapra
01.001 ITemaror Kon | HaumenoBanue OT® | YpoBeHb HaumenoBauue TD Kon
(memaroruyeckas KBaJIM(UKAITUU
JeATeNbHOCTh B cepe A ITenarormyeckas 6 Oo6menenarornyeckas | A/01.6
JIOLIKOJIBHOIO, HAYaJIbHOI'O JIEATEIILHOCTD 110 dyskims. OOyueHue
00111€r0, OCHOBHOT'O POCKTHPOBAHMIO 1
00IIEr0, CPENHEro OOIIErO peansalin
0GpazoBaHH 00pa3oBaTEILHOIO BocnuTarenbHast AJ/02.6
npoiiecca B JEATENBHOCTD
(BocmiMTATENH, YUUTEIND). 0BPA3OBATENHHEIX
HanmenoBanne BHJA OpTaHH3AIHSX
npodeccuoHaIbHOM JIOLIKONBHOTO, PazBuBaronias A/03.6
AEATECIIbHOCTH! Ha4yaJLHOro OOIIETO, NIeITENBLHOCTD
JlorikonsHOE 00pa3oBaHue. OCHOBHOTO O0IIIETO,
HauanbHoe 00111€ee CpesHero ooIIEero
00pa3oBaHKE. obpasoBaHust
OcHOBHOE 061IIEE B [Tenaroruyeckas 6 I[Tenaroruyeckas B/03.6
06pasoBaHue. JESITENBHOCTD 10 JESITEIbHOCTD [0
Cpennee obiee HPOCKTUPOBAHHUIO peanu3aiuy Iporpamm
peanu3ainuy OCHOBHBIX OCHOBHOTI'O U CPEJIHETO,
oOpa3oBaHue
0011e00pa30BaTENbHBIX o01ero oopazoBaHus
porpaMm
26.006 IIpodeccronansusenii | Konm | HanmenoBanne OT® | YpoBeHn HawnmenoBanne TO Kon
ctarnapt «CrennanmcT mo KBanuuKauu
pa3paboTke A JlabopatopHo - 6 AHanu3 ChIpb, AJ02.6
HaAHOCTPYKTYPHPOBAHHBIX AHAJIUTUYCCKOC MaTe€puajioB Ha
KOMITO3HITMOHHBIX COTIPOBOXKICHNE COOTBETCTBHE
MAaTEPHAJIOBY. pa3paboTKu CTaHJapTaM U
HauMeHoBaHIe BA HaHOCTPYKTYPUPOBAHH TEXHHIECKHUM
. BIX KOMIO3HIIMOHHBIX YCIIOBHSIM,
npodeccruoHaTbHOM
] MaTepuajoB HCIIOJIb3YEMBIM B
JESITENbHOCTHU: NPOM3BOICTRE, U
[Ipon3BoACTBO HOBBIX 06paboTka
HaHOCTPYKTYPHUPOBaHHBIX IKCIIEPUMEHTAIBHBIX
KOMITO3ULIMOHHBIX pE3yIBTATOB
MaTepHaoB B Hay4Ho-TexHu4eckas 6 Cocrabiienue B/06.6
pa3paboTka u AHATUTHYECKIX
METOMIECKOEe 0030pOB, HAYYHBIX
COTIPOBOXKICHNC B OTYETOB, ITyOIUKALIHS
obacty co3nanms pEe3yInbTaTOB
HaHOCTPYKTYPHUPOBAHH HCCIICIOBAHMUI
BIX KOMIO3HIMOHHBIX
MaTepuajoB
40.011 IIpodeccuonansuelii | Kox | Haumenoanmne OTD YpoBeHb HanmenoBanue T® Kon
crangapt «CrequanmcT 1mno KBaJTU(UKAITUT
Hay4YHO-UCCIIE€I0BATENLCKUM | C IIpoBeneHue HayuHo- 6 OcymiecTBieHue C/01.6
U ONBITHO-KOHCTPYKTOPCKUM| HCCIIEIOBATENBCKIX U HAay9IHOTO PYKOBOJCTBA
pagpa60TKaM»_ OIIBITHO- MMPOBEACHUEM
HanMeHoBaHMe BUIA KOHCTPYKTOPCKHX HCCIIEI0BAHMIA 110
npodeccHonaNbHO paboT 1Mo TeMaThKe OT/ICIBHBIM 3a1a9aM
R — OpraHn3aIn Ynpasnenue C/02.6
TIpoBencrme HayaHO- pe3ynbTaTaMu HAy4IHO-




HCCIIEIOBATEILCKUX U UCCIIEOBATENBCKUX U

OIBITHO-KOHCTPYKTOPCKUX OIIBITHO-

pa3paboToK KOHCTPYKTOPCKUX
pabot

Jnst u3ydeHus] TUCHMIUIMHBI CTYJIEHTHI JOJDKHBI 00NanaTh cieaylomumi yHusepcaibHbiMa (YK) 1
obmenpodeccronanbabpiMu (OI1K) xoMmereHmsIMu:

- CcrmocoOeH OCYHIECTBISATh MOWUCK, KPUTHYECKWH aHalIW3 W CHUHTE3 WHQPOpPMAIUH, MPUMEHATH
CHCTEMHBIH TOXO/ TS PelIeHus mocTaBieHHbIX 3a1a4 (YK-1);

- CHOCOOCH OMpeneNsATh KpPYyr 3ajad B paMKax IOCTAaBJICHHOW IIEIM M BHIOMpATh ONTHUMAJbHBIC
CIOCOOBI MX pelIeHUs], HCXOAS U3 JACHCTBYIOIINX MPABOBBIX HOPM, HUMEIOIIMXCsl pecypcoB u orpanndeHuit (YK-
2);

- CrmocoOEH OCYIIECTBISATh JENOBYI0 KOMMYHUKAIIMIO B YCTHOM M TNHChMEHHOH ¢Qopmax Ha
rocynapcTBeHHOM si3bike Poccuiickoit Menepannu u HHOCTpaHHOM (biX) si3bike (ax) (YK-4);

- CIIocOOEH YMpaBIsiTh CBOUM BpeMEHEM, BBICTPANBATh M PEAM30BBIBATH TPACKTOPHIO CAMOPAa3BUTHS
Ha OCHOBE ITPUHIIUIIOB 00pa3oBaHus B TeueHue Beeit xu3uu (YK-6);

- crmocobeH co3aaBaTh W TOAJEPKUBATH B TIOBCEJHEBHOW JKU3HM H B MPodecCHOHATLHON
JIeATEIbHOCTH Oe30TacHbIe YCIIOBHSI JKU3HENESITEIBHOCTH Uil COXPaHEHUs] NMPUPOIHON Cpeibl, oOecredeHus
YCTOWYMBOTO Pa3BHTHs OOIIECTBA, B TOM YHCJIE NPU Yrpo3e M BOSHUKHOBEHUHM YPE3BBIYANHBIX CHUTyallUil H
BoeHHbIX KOH(HKTOB (YK-8);

- CHocoOCH aHaJIM3UPOBaTh W HWHTEPIPETUPOBATH PE3yNbTaThl XUMHUYECKHX DKCIEPHUMEHTOB,
HaOmoaeHuii 1 usmepernii (OIMTK-1);

- CHOCOOEH NPOBOIUTH C COOJIOJACHHEM HOPM TEXHUKH O€30MaCHOCTH XHMHUYECKUN IKCIIEPHMEHT,
BKJIIOYAsl CHHTE3, aHAJIN3, U3YYE€HUE CTPYKTYPHI H CBOWCTB BEUIECTB M MaTEPHAJIOB, MCCIIEIOBAHIE MIPOIIECCOB C
ux yuactuem (OIIK-2);

- CrocoOeH MPHUMEHSATh DPAaCUETHO-TEOPETHYECKHE METOABI Ui W3YYEHUS CBOWCTB BEIIECTB U
MIPOIIECCOB C MX YUYAaCTHEM C HUCIIONB30BAHHEM COBPEMEHHOM BeIUMCInTeNbHON Texuuku (OITK-3);

- CIOCOOCH MIAHUPOBATh PabOThl XUMHUYECKON HANPaBICHHOCTH, 00padaThiBaTh U UHTEPIIPETUPOBATH
MONTyYeHHbIE Pe3yJIbTaThl C HCIIONB30BAHMEM TEOPETHYECKUX 3HAHWN W TMPAKTHYECKHNX HABBIKOB PEIICHUS
MaTeMaTH4YeCKHX M (usuueckux 3amad (OITK-4);

- CIIOCOOEH MPEACTaBIATh PE3yIbTaThl CBOSH paOOTHI B YCTHOM M MUCEMEHHOH (hOpMe B COOTBETCTBUHU
C HOpMaMH U IIPaBUJIAMH, IPUHATEIME B TIpodeccronansHoM coobimectse (OIIK-6),

MTONTyYeHHBIMU O0YUaIOIMMICS B TIporiecce n3ydenns auciuiume: «Marematukay» (b1.0.05), «Madopmatrka»
(b1.0.06), «®usukay» (b1.0.07), «Heopranuueckast xumust» (b1.0.08).

Jus ocBoenwmst manHOW yueOHOM mucturumnHbl (Y []) cTyaeHT gomkeH:

3HATh. OCHOBHbIE NOHAMUA U 3AKOHbI 00Well U HeOp2aHU4ecKou XuMuu, npasuid pabomol 6
XUMUYecKkol 1abopamopuu, a makice meopemuieckue OCHOBbl (PUIUYECKUX U DUIUKO-XUMUYECKUX MEM0008
AHANU3A, OCHOBHBIE XAPAKMEPUCTNUKY INIEKMPOMASHUMHO20 U3TYYEHUS, 83AUMOOeCINEUE INEeKMPOMASHUMHO20
UBTIYYEHUsL C BeUeCc8OM, OCHOBHbIE NOHAMUS ONMUKU U CHEeKMPOCKONUU, eOUHUYbl USMEPEeHUs (DU3UYeCKUX
BENUUUH U UX PASMEPHOCIU, COBPEMEHHOE COCIOSHUE U NEPCNEeKMUBbL UX PA3BUMUSL

YMeThb. TPOBOAWTH TIONHYK) CTaTHCTHYECKYI0 OOpabOTKy pe3ylbTaToOB aHajin3a, OIeHUBATh
MPaBIJIBHOCTh TOMYYEHHBIX DPe3yJbTaTOB; PabOTaTh B KOIUIEKTHBE, OBITh TOTOBBIM K COTPYIHHUYECTBY C
KOJIJIETaMH; YIPaBISATh CBOMM BpeMEHeM, IUIAHUPOBaTh W OPTaHHU30BHIBAThH JIEATEIBHOCTH, HCIIONB30BATh
TTOJTyYeHHBIC HABBIKA PaOOTHI TSl perieHus mpodecCHOHANBFHBIX U COITUATBHBIX 3a]1ad;

Bnaners: npaBunamMu TEXHUKH 0€30MACHOCTH B XHMHYECKUX J1a00paTOpHsIX, SKCIEPUMEHTATEHBIMA
METOJMKAMH XWMHYECKOTO W (U3MYECKOr0 aHajan3a, METOJaMH I[IOMCKa HaydHOH wWH(GOpMAIi B
KOMITBIOTEPHBIX CeTsIX M 0a3ax JIaHHBIX, HABBIKAMHU 3KCIIEPUMEHTAIBHON PaOOTHI.

Conep:kaHre TUCHUIUIMHBI «AHATUTHYECKas] XUMH» BBICTYIIAET OMOPOM Uil OCBOECHHSI COJIEp KaHMUs
muctuiuine «®@usuueckas xumus» (b1.0.11), «Xumudeckue ocHOBEI Ononormueckux mporeccoB» (61.0.12),
«OnekTpoxuMusi  opranmyeckux  coeaumHenmid»  (b1.B.JIB.07.02), «®Pu3uko-xMMUYeCKUd ~ aHANM3
Heopranuuyeckux wmatepuaioB» (b1.B.JIB.08.01), mis mnpoxoxaeHuss mnpaktuk Onoka b2 — «llpakruxa



nearoruaeckas
npegaumiomuasy (52.B.02(I1m))

(52.0.02(11)),

«Hay’-IHO-I/ICCJ'I €10BaTCIbCKas1

pabota»

MOJITOTOBKY K MPOIEAYPE 3alUTHI U nporeaypy 3amute»y (53.01(/1)) .

4.

(¢opMupyembie B pe3yJibTaTe 0CBOECHHS U CUMILINHBI (MO1YJIs1))
B pesynbrate ocBOEGHHS MaHHOW AUCIHMIUIMHBI cTyaeHT, B coorBercTBuu ¢ GI'OC BO u OIIOII mo

(b2.0.03(H)),
U TOCYNapCTBEHHOM wuTOroBo arrectanuu — «3ammra BKP, Bxmoudas

«IIpakTuka

TpeGOBaHI/IH K pe3yJabTaTaM O0CBOCHHUSA JTHUCHUIIJIUHBI (KOMHeTeHIII/II/I Oﬁy‘lalOIllel"OCﬂ,

Hanpasiennto noAarotoBku 04.03.01 Xumwusi, a Tarke BbIIICyKa3aHHBIMH TPO(ECCHOHANBHBIMUA CTaHAAPTaMHU,

JOJDKEH MPUOOPECTH CIICAYIOIINE KOMITETCHIIUN:

Kareropus

(rpynna)
KOMIIETeHIIM i

KO}] 1 HAMMEHOBaHHE
KOMIIETEHIIMHA

KOI[ N HAUMCHOBAHHMC MH/IUKATOPA JTOCTHKCHUS
KOMIIETCHIINH

OcnoBanue (IIC,
AHAJIN3 ONBITA,
kox TdD)

CucreMHoe u
KPUTHYECKOE
MBIIIIJICHUC

YK-1. Ciocoben
OCYIIIECTBIISTH
IIOMCK, KpUTUYECKUI
aHaIN3 U CUHTE3
nHpopmarum,
MIPUMEHATH
CHUCTEMHBIH MTOIXO
JUTS PELICHHUS
ITOCTaBJICHHBIX 3a/1a4

YK-1.1. AnanusupyeT 3a7ady, BBIACTSS ¢
0a30BEIE COCTABJISAIONINE,

YK-1.2. Onpenensier, IHTEPIPETHPYET U
pamwxkupyer nvHQOpMaIHIo, TpeOyeMyIo s
pellieHns TOCTaBJIEHHOM 3a1auu;

YK-1.3. OcymiecTBisieT Mouck HHPOPMAITUH
JUTS PEIIeHHs], TOCTABJICHHOH 3a4a49H 10
Pa3TUYHBIM TUTIAM 3aIIPOCOB;

YK-1.4. IIpu o6paborke napopmannu
omm4aeT PakThl OT MHEHUH, HHTEPIIPETAIHHA,
OLIEHOK, (popMHpyeT COOCTBEHHbIE MHEHHS 1
CYXJICHUSI, apTyMEHTHPYET CBOH BBHIBOJIBI H
TOYKY 3pPEHHs, B TOM YHCJE C IPUMEHEHHEM
(hunocohcKoro MOHATHIHHOIO arapara.
YK-1.5. PaccmarpuBaet u pepiaract
BO3MOJKHBIE BAPHAHTHI PEIICHUS
MTOCTaBJICHHOM 3a/1a4M, OIIEHNUBAas UX
JIOCTOMHCTBA M HEJOCTATKH

Amnanmu3 onbITa,
I1C: 40.011 (A/OL.5,
AJ02.5)
Amnanmu3 onbITa,
I1C: 26.006 (A/02.6,
B/06.6)
AHanmm3 onbITa,
I1C:

01.001 (A/01.6,
AJ02.6, AJ03.6,
B/03.6)

YK-2. Criocoben

YK-2.1. Onpegensier KpyT 3a7ad B paMKax
MTOCTABJICHHOM TIEITH, OTPEJENAET CBA3N
MEXY HUMU

YK-2.2. [Ipemnaraer crocoObl perieHus
MTOCTABJICHHBIX 337124 U OXKHJIaeMbIC

AHau3 onbITa,
I1C: 40.011 (A/OL.5,
AJ02.5)
AHau3 onbITa,
I1C: 26.006 (A/02.6,

OPEACIIATE KPYT €3yJIbTaThl; OLICHUBAET NIPEIJI0KEHHbIC B/06.6)
3a/1a4 B paMKax pesy. ’ p AHanus orbIta,
. CIOCOOBI ¢ TOUKH 3PEHHUSI COOTBETCTBUS LIEIH I1C:
TOCTABJICHHON nemt | - :
R YI}( 2.3. Ilmanupyer peanu3anuio 3aja4d B 30HE ,2/1(52061 (%13%
Pazpabotka u OITUMAaJTHHBIE o pyer b iy -
CBOEM OTBETCTBEHHOCTH C YYETOM B/03.6)
peanuzanus CHOCOOBI UX .
HMMEIOLIUXCS PECYPCOB U OrpaHUYCHUI,
IIPOCKTOB peLIeHus, UCXOAs U3 .
. JOEWCTBYIOLIMX MPABOBBIX HOPM
JEUCTBYIOLINX .
YK-2.4. Beinonsser 3ajauu B 30HE CBOEH
MIPABOBBIX HOPM,
OTBETCTBEHHOCTH B COOTBETCTBHH C
HUMEIOLIUXCS
3aIJIaHUPOBAHHBIMHU PE3YJIbTaTaAMH U TOUKAMHU
pecypcoB u
. KOHTPOJIS, IPH HEOOXOJUMOCTH KOPPEKTHPYET
OrpaHUYCHHUN
CIOCOOBI peleHns 3a1a4
YK-2.5. IlpencraBisier pe3yabTaThl IPOEKTA,
npeagaraeT BO3SMOXKHOCTH UX HCHOIb30BaHUS
W/WJIM COBEPILICHCTBOBAHUS
YK-4. Criocoben YK-4.1. Beibupaer ctuiib oOlIeHHus Ha Amnanus onslTa,
OCYILECTBIIAT PYCCKOM  AI3BIKE B 3aBUCUMOCTH OT LIEJIH U T1C: 40.011 (A/015,
JIETIOBYIO YCJIOBUH MapTHEPCTBA; aJalTUPYET peyb, AJ02.5)
Kommynukarus AHAJTH3 OMBITA.
KOMMYHHKAIIHIO B CTHJIb OOIIEHUS U S3bIK KECTOB K CUTYaLUsIM >
" o . I1C: 26.006 (A/02.6,
YCTHOH U B3aMMOJICHCTBHS;

MMCbMEHHOH opMax

YK-4.2. Bener fei0ByI0 MepenucKy Ha

B/06.6)




Ha roCyJapCTBEHHOM
s13pIKe Poccuiickoi
®Denepanuu u
HWHOCTPAaHHOM (BIX)
SI3BIKE(aX)

PYCCKOM  SI3BIKE C Y4E€TOM OCOOCHHOCTEH
CTUJINCTUKU OPUIIUATIBHBIX U HEOPUIIUATBHBIX
MHCEM;

YK-4.3. Bener AeioByro MepenucKy Ha
MHOCTPAHHOM SI3BIKE C YIETOM OCOOCHHOCTEH
CTUJINCTUKU OPUIIUATIBHBIX THCEM H
COLIMOKYJIBTYPHBIX Pa3Iu4ui

YK-4.4. Beionsser s JAYHbIX LeJ1el
nepeBo OpHUIMATEHBIX W PO ECCHOHATBHBIX
TEKCTOB C HHOCTPAHHOTO SI3bIKa HA PYCCKUH, ¢
PYCCKOrO si3bIKa Ha MHOCTPAHHBII;

YK-4.5. IlyOnu4HO BBICTyNAET HA PyCCKOM
SI3BIKE, CTPOUT CBOE BBICTYIIJICHUE C YIETOM
AyJIMTOPHH U 1IETH OOIICHHS

YK-4.6. YcTHO npeicTaBisieT pe3yibTaThl
CBOCH JIesITeNbHOCTH Ha MHOCTPAHHOM SI3BIKE,
MOKET TIOAJIEPKATh Pa3roBOp B XOJE UX
00CyXIeHUs

Amnamm3 onbITa,
IIC:
01.001 (A/01.6,
AJ02.6, AJ03.6,
B/03.6)

YK-6. Criocoben
YIIPaBJIATH CBOUM

YK-6.1. Vcnonb3yer HHCTPYMEHTBI U METOJIBI
YIIPaBIEHHUS BPEMEHEM TPY BHITOITHEHUT
KOHKPETHBIX 3aJ]a4, IPOEKTOB, TIPU
JIOCTH)KEHUH TTOCTaBJICHHBIX IIEeJIEH;

AHamm3 onbITa,
I1C: 40.011 (A/01.5,
AJ02.5)
AHamm3 onbITa,
I1C: 26.006 (A/02.6,

Camoopranuza- | BpeMeEHEM, YK-6.2. Onpenensier IpuOpUTETHI B/06.6)
sl 1 BBICTPaMBaTh U COOCTBEHHOI! JIesITeNbHOCTH, IMYHOCTHOTO AHas (')m)na’
camopasBuTHe (B | pealu30BHIBAThH pa3BuTHS U MPOPECCHOHATBHOTO POCTa e
TOM YHCIIe TPaeKTOPHIO YK-6.3. OuennBaer Tpe6OBaHNS PHIHKA TPy 01.001 (A/OL.6,
3710pOBbe- CaMOpa3BHUTHS HA ¥ TIPEIUTO’KEHNST 00Pa30BaTEIbHBIX YCIYT IS AJ02.6, A/03.6,
cOepexeHIE) OCHOBE IIPUHIIUIIOB BBICTPaNBaHUsI TPACKTOPUU COOCTBEHHOTO B/03.6)

o0pa3oBaHHA B npoecCHOHAIBHOTO POCTa

tTeuenue Beer xku3Hu | YK-6.4. CtpouT npodhecCHOHANBHYIO Kapbepy

¥ OTIPEZENSET CTPATEruio MpodeccnoOHaIBEHOTO
Pa3BHUTHS

YK-8. Cniocoben YK-8.1. Ananuzupyer GpakTopbl BpeIHOTO AHanms orbITa,

CO3/1aBaTh U BIIUSIHUS SJIEMEHTOB CPENbI OONTAHUS I1C: 40.011 (A/01.5,

TIOAePKUBATD B (TEeXHHMYECKUX CPEICTB, TEXHOIOTHYECKIX AJ02.5)

HOBCEIHEBHOM HPOLECCOB, MATEPUATIOB, 31AHUI 1 AHaJIM3 OMLITa,

KH3HU U B COOpPYKEHHH, MPUPOIHBIX U COIUAIBHBIX nie: 2?3%)2 ég&/02.6,

npoh)eCCHOHAIBHON | SIBJICHUI) :

JEeSITeTHHOCTH YK-8.2. UnenTndunmpyer onacHele U AHam;[SCO:mHa’

Oe30macHbIe YCIOBHS | BpeaHbIe (paKTOPHI B paMKax OCYIIECTBIISIEMON 01.001 (A/OL.6,
B e30MACHOCTE KHU3HEEIATEIBHOCTH | JIeITeNTbHOCTH AJ02.6, A/03.6,
- A1t COXpAHEHHS YK-8.3. BoisiBisier npo0OiieMbl, CBS3aHHBIE C B/03.6)
HOCTH MIPUPOJHON Cpenpl, HapyIICHUSMH TEXHUKU 0€30IacHOCTH Ha

obecrieueHms pabodem MecTe; IpeuIaraeT MEepOIPUATHIX 110

YCTOMYUBOIO MPEAOTBPALICHUIO YPE3BbIYAHHBIX CUTYALINH

pasButus oomectBa, | YK-8.4. PazbsicHsier npaBuia moBeieHus NpH

B TOM YHCIIEC TIPU BO3HUKHOBEHUH YPE3BBIYAHBIX CHUTYyaIHI

yrpose u HPUPOIHOTO U TEXHOT'€HHOT'O

BO3HUKHOBEHUH HPOUCXOXK/ICHUSI, BOGHHBIX KOH(JINKTOB;

Ype3BbIYAHBIX OKa3bIBaeT MEPBYIO IOMOIIIb, OMMCHIBAET

CHUTYaIlMii ¥ BOGHHBIX | CIIOCOOBI y4acTHsI B BOCCTAHOBUTEIBHBIX

KOH()JIMKTOB MEpONPHSTUIX

OIIK-1 Cnocoben OIIK-1.1. CucremaTH3upyer U aHAJIU3UPYeT AHayi3 OrIbITa,

AHAJIN3UPOBATH U PE3YIbTATHI XUMUUECKUX DKCIIEPUMEHTOB, I1C: 40.011
O6urenpodeccro-| HHTEPIPETUPOBATH HaOMI0CHUH, U3MEPEHUll, a TaKKe Allf[ag“;g’gggaa
HaJIbHBIE HABBIKK | PE3YIBTATHI pE3ybTaThl PACUETOB CBOMCTB BEIIECTB U oD

XUMHUYECKUX MaTepuaioB AHamlf[gCO_ HBITE,

3KCIIEPUMEHTOB, OIIK-1.2. [Ipeanaraer HHTEPIIPETALIMIO 01-061




HaOIIOAEHNH 1
HU3MEpPEHU

PE3YIBTATOB COOCTBEHHBIX IKCIIEPUMEHTOB U
pacyeTHO-TEOPETUUECKUX padoT ¢
UCIIONIb30BAHUEM TEOPETHUECKUX OCHOB
TPaJULUOHHBIX U HOBBIX Pa3lelioB XMMHU
OIIK-1.3. ®opmynupyer 3aKI0UCHUS U
BBIBOJIBI 10 PE3yJIbTaTaM aHajn3a
JUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX
9KCHEPUMEHTAIBHBIX U pacyeTHO-
TEOPETUYECKUX Pa0OT XMMHYECKOH
HaNpaBJICHHOCTH

01.003

OIIK-2 Criocoben
IIPOBOJIUTE C
COOJTI0ICHUEM HOPM
TEXHUKHU

OIIK-2.1. PaGoraer ¢ XUMHYECKUMHU
BEIIECTBAMU C COOJIOACHUEM HOPM TCXHUKH
0e30macHOCTH

OIIK-2.2. [IpoBOIUT CHHTE3 BEIIECTB U

AHanmm3 oneITa,
I1C: 40.011 (A/OL.5,
AJ02.5)
Amnanms onbITa,
I1C: 26.006 (A/02.6,

0e30IacHOCTH MaTepHUajIoB Pa3HON TMPUPOIBI C B/06.6)
XUMAYECKHUHt UCIIONIE30BAHMEM MMEFOIIIHXCS METOIMK AR OmBITa,
AKCIIEPUMEHT, OIIK-2.3. [IpoBOAUT CTaHIAPTHBIC ONEPALIUU Ic:
BKJIIOUAs CHHTES, JUTSL OTIPEIeIEHUsT XUMHYECKOT0 U (ha30BOro 01.001 (A/OL.6,
aHaJn3, U3y4eHUEe COCTaBa BEIIECTB W MaTEPHAJIOB Ha MX OCHOBE AJ02.6, AJO3.6,
CTPYKTYpBI U OIIK-2.4. TTpoBoAMT MCCIIEAOBAHUS CBOWCTB B/03.6)
CBOWCTB BEIIECTB U BEIIECTB U MATEPHAIIOB C UCIIOE30BAHUEM

MaTepHuaos, CEPUITHOTO HAYIHOTO 000PYIOBAHIS

HCCIIeI0BaHNE

MPOIIECCOB C UX

y4acTHEeM

OIIK-3 Cnoco6en OIIK-3.1. [IpuMeHsieT TeOpeTHUUECKUE U AHass orbITa,
HPHUMEHSATH TIOTY3MITUPUYECKUE MOJIEIN TP PEIICHUH I1C: 40.011 (A/O1.5,
pacuerHo- 3aJla4 XUMHUYECKOW HAMPABICHHOCTH AJ02.5)
TeopeTHIECKHe OIIK-3.2. Vicnonb3yeT CTaHAapTHOE ARAIIT OIILITA,

METOJIBI IS
HU3y4YEHUS CBOMCTB
BEIIIECTB U
IIPOIECCOB C UX
YYacTHEM C
HCIIOITb30BaHUEM
COBpPEMEHHOMN
BBIUUCIUTENbHON
TEeXHUKH

nporpaMMHOe oOecriedeHre P PelIeHUH
3aJla4 XUMHUYECKOH HAMPaBICHHOCTH

I1C: 26.006 (A/02.6,
B/06.6)
AHanms onbITa,
I1C:

01.001 (A/01.6,
AJ02.6, AJ03.6,
B/03.6)

dusnko-
MaTeMaTH4yecKas u
KOMIIBIOTEpHAs
IPaMOTHOCTD TPH
penieHuu 3aaa4
npoheccroHaIbHQ
U 1eITebHOCTH

OIIK-4 Cniocob6en

IIJIAHUPOBATH PaOOTHI

XHUMHYECKOH
HaIpaBIIEHHOCTH,
00pabaThIBaTh N
WHTEPIPETUPOBATH
MTONTyYeHHBIC
pe3yabTaTHI C
HCII0JIb30BaHUEM
TEOPETHUECKUX
3HAHWUHN U
MIPAKTUIECKUX
HAaBBIKOB peIIeHUs
MaTEeMaTUYCCKHUX H
(hm3Hueckux 3amaq

OIIK-4.1. Ucnons3yer 6a30BbIe 3HAHUS B
o0JracT MaTeMaTUKA U (PU3NKU TPU
TUTAHUPOBAHUH PadOT XUMHUYECKOM
HaIpaBJIeHHOCTH

OIIK-4.2. O6pabaTbIBaeT JaHHBIE C
HCIIONIb30BaHUEM CTaHJAPTHBIX CIIOCOOOB
aNIPOKCUMAIINH YHCIICHHBIX XapaKTEePHCTHK
OIIK-4.3. UnTepnperupyer pe3yabTaThl
XMMHUYECKUX HAaOJIOICHNH C UCIIONB30BaHUEM
(U3MUYECKIX 3aKOHOB M TIPE/ICTaBICHUI

AHanms orbITa,
I1C: 40.011 (A/OL.5,
AJ02.5)
AHamu3 onbITa,
I1C: 26.006 (A/02.6,
B/06.6)
AHanms orbITa,
IcC:

01.001 (A/01.6,
AJ02.6, AJ03.6,
B/03.6)

[Ipencrasnenue
pe3yIbTaTOB
npodeccuoHaNbH(
I IeATeNbHOCTH

OIIK-6 Criocoben
MPEACTABIIATh
pe3ynbTaThl CBOCH
paboThl B yCTHO#M U
MMMCEMEHHOH (opme

OIIK-6.1. IIpencraBnser pe3ynbTaThl pabOTHI
B BUJIE OTYETA [0 CTAHJAPTHON (opMe Ha
PYCCKOM SI3BIKE

OIIK-6-2. [IpencraBnser napopmManuto
XUMHUYECKOTO COJEPIKaHUs C yIETOM

Amnanus onbITa,
I1C: 40.011 (A/OL.5,
AJ02.5)
Ananus onbITa,
I1C: 26.006 (A/02.6,
B/06.6)




B COOTBETCTBHU C TpeboBaHuii 6ubarorpaduIecKoil KyJIbTypsl AHanus3 OIbITa,

HOpMaMH U OIIK-6.3. [Ipencrapiser pe3yibTaThl pabOTHI IC:
HpaBUIaMH, B BHJIE TE3UCOB JOK/IAIa HA PYCCKOM U 01.001 (A/01.6,
MPUHATHIMH B AHTJIMMCKOM S3BIKE B COOTBETCTBUU C AJ02.6, AJ03.6,
mpodeCcCHOHANTBHOM | HOPMaMHM U MPAaBHIAMH, TPUHATHIMU B B/03.6)
co001IIeCTBE XUMHUYECKOM COOOIIECTBE

OIIK-6.4. '0TOBUT Ipe3EHTAIIUIO 10 TEME
PpaboTHI U MPEACTABIISCT €€ Ha PYCCKOM U
AHTINICKOM SA3BIKax

OOmuM cpeacTBOM KOHTPOJIS SIBJISIETCSl BBEACHHAS B YHUBEPCHUTETE OaNIbHO-PEHTHHIOBas CUCTEMa

OLCHKM YCIIECBACMOCTHU CTYJACHTOB CIICHHUATIUTECTA U HaHpaBHeHHﬁ 6aKaJ1aBpHaTa.

B pe3yibTaTe 0CBOSHUS TUCIUILUIMHBI 00yYarOIUNACS JOJKEH:
3HATE:

METOJbl KPUTHYECKOIO aHalM3a U OLEHKM COBPEMEHHBIX HAYYHBIX JIOCTH)KEHHH B 00JacTH
anayutryeckor xumuu (YK-1);

»  (u3uYecKre U XMMHUYECKUE CBOMCTBA 3JIEMEHTOB M uX coeauHenuit (YK-1);

»  CyIIECTBYIOIIME KIacCH(pHUKAIINK KaTHOHOB 1 aHnoHoB (YK-1);

» TmpaBuia XpaHEHUs XMMUYECKHX PEaKTHBOB, MpaBHa TEXHHKH O€30MaCHOCTH W INpaBHia 0e30MacHOi
paboThl ¢ XUMHYECKHMH BEIIECTBAMH, PEAKTUBAMU H MprbopaMu B Xxummuueckux naboparopusx (YK-8,
OIIK-2);

» TPHUHIUIBI U 00JACTH UCIIONL30BAHHUS OCHOBHBIX MeTo/0B XuMudeckoro anaimmsa (YK-1, YK-2, OI1K-
1);

» craHmapTHBIE omepaliu mpoboorbopa u moaroroBku obpasnos (YK-1, OIIK-1, OTIK-2);

» CrmocoObl CHCTEMAaTH3allii M aHaju3a pe3yJbTaTOB XUMHUYECKUX OKCIIEPHUMEHTOB, HAOJIOICHUH,
H3MEPEHMIA, a TaK)Ke PE3YIBTATOB PacyeToB CBOUCTB BemecTB M MaTepuaios (OITK-1, OITK-3, OITK-4);

» MeToIbl TPEACTaBICHUS, OINUCAHUS Pe3yJbTaToOB, OCHOBHbICE TpPeOOBAHUS K TIPEACTABICHUIO
pe3ynbTaToB paboT B mpodeccruonansHoi cdepe gestensaoctr (YK-2, YK-4, OIIK-3, OITK-6);

» METOJIUYECKHE OCHOBBI IIAHUPOBAHUS SKCIIEPHUMEHTA U MPAKTUYECKON €ro peau3aliy UCCIeI0BaHIHA
B 00JIaCTH OpraHWYECKOr0 M He(PTEXMMHUUECKOTO CHHTE3a, HKOJIOTHH, B aHAIHM3E MPOIYKTOB MTUTAHUS, B
arpoxumui, B Meaunuackoi xumun (YK-4, VK-6, OIIK-1, OIIK-3, OIIK-4).

Ymern:

» TPpUMEHATh 3HAHWS HOPM M TIPaBWJ TEXHUKH OE30MacHOCTH B J1aOOPAaTOPHBIX YCIOBUSAX TIPU
[UTAHUPOBAHUH U MTPOBEICHHUHU dKcriepuMenTanbHbie uccnenoBanus (YK-8, OIIK-2);

» TPOBOAUTH SKCIECPUMEHTAILHBIC WCCIENOBAHUS 10 3aJlaHHOM METOIUKe, paboTaTh Ha ammaparype,
npuMeHseMor B aHamuTruecknx uccnenoBanmsax (YK-1, YK-2, VK-4, YK-§, OIIK-1, OIIK-2, OIIK-3,
OIIK-4);

» TPUMCHSATh OCHOBHBIC 3aKOHBI XHMHH TP OOCYXJICHUHM MOJIYYCHHBIX PE3yNbTATOB, MOJATOTOBKE U
oopmiieHre pe3yabTATOB HAYYHO-MCCIENOBATENBCKAX paboT B obmactu aHanmutudeckoil xumun (YK-
1, YK-2, YK-4, YK-6, OIIK-1, OIIK-3, OIIK-4, OIIK-6).

Bnaoems:

» TpUeMaMHu PElICHUS OCHOBHBIX AHAJMTHUYECKMX M PACUCTHBIX 3a/1a4, TUIHYHBIX JUISI ~ XUMHYECKUX
JCIUILTINH, OCHOBHBIMH XUMHYECKUMH TIOHATUSAMU B TIpodeccrnoHanbHol aestensHocTH (YK-1, YK-2,
VK-4, YK-6);

> HaBbIKaMu 0€30MacHOil paboThl B XUMHUECKOH JTA0OPATOPHH, YMEHHEM O0pamarbcsi ¢ XUMUYSCKOU
MIOCY/IOH, peaKTUBAMH, JIEKTPUIECKUMHU TIpHOOpamMH, Ipu octaHoBke skcnepumenTa (YK-8, OIK-2);

» HaBbIKAMH XHMHYECKOTO JKCIIEPUMEHTa, OCHOBHBIMH aHAIMTUYECKUMH METOAAMH HCCIICIOBAHHS
XMUMHAYECKUX BEIIECTB M PEeaKUUil AJs aHajdn3a oOBbEKTOB OKpYXarolled cpensl B MpodeccCHOHaIbHOM
nesrenpHoctd (YK-1, YK-2, VK-6, YK-8, OIIK-1, OIIK-2);

» HaBblKaMH pa0OOTBHI Ha COBPEMEHHOM y4YeOHO-HAY4YHOW amnmapaType NpH TNPOBEICHUH XUMHUYECKHX

sxcnepumenToB (YK-1, VK-2, VK-6, VK-8, OIIK-1, OIIK-2, OITK-4);



» 0a30BBIMH TEXHOJOTHSMH INPeoOpa3oBaHuss WHPOPMAILUH, TEKCTOBBIMH, TAOJIMYHBIMH pPEIaKTOPaMH,
MOUCK B ceTH VIHTepHeT; HaBbIKAMU CTATHCTHYECKOW 00paOOTKHM MOJy4eHHBIX pe3ynbratoB (YK-1,
OIIK-3, OIIK-4);

» HaBbIKAMH COCTaBJICHHMS M TIPEJCTABIICHUS OTYETOB 10 TEME WM IPE3CHTAIMU IO pPe3yibTaTraMm
MPOBEICHHBIX YKCIICPUMEHTOB B 00JIACTH aHAIMTUYECKOW XMMHHU; HAaBBIKAMH COCTABIICHUS aJIrOpUTMa
pelieHust KOHKPETHBIX 3a1a4 B mpodeccronanbuoii cdepe (YK-2, OIIK-3, OITK-6).



5. Conep:xkanue u y4eOHO-MeTOAMYECKAS KAPTA AU CHUIIITHHbI

Homep HanmenoBanue TeM (Bompocos), 3ansaTus CamocrosrensHas padora DOpMBI KOHTP OIS Konngectso JIureparypa
Henenu M3y4aeMBbIX 110 JaHHOW AUCIUILTIHE CTYJICHTOB OastoB
n | ma6 | mp Coneprkanne | Yacu min | max
3 cemecTp
1 Beenenue. IIpeamer 1 OCHOBHBbIE IOHATHS 3 4 1 OCHOBHBIC 3TaIbl Pa3BUTHS 2 Koncmexkr, 1 2 [11, [2],
AHAJTUTHYECKOH XuMHH: [IpeMeTr aHATUTHYECKOM AHAJIMTHYECKOH XUMHH. YCTHBIH OMpPOC, [4-7], [11],
XUMHH, ee CTPYKTYpa. VHIMBHIyaIbHOCTb CoBpeMeHHOE COCTOSIHUE U TpoBepKa 11/3, [17]
AHAITUTUYECKOW XUMHH, €€ MECTO B CUCTEME HAYK, CBSI3b TCHICHIMH PasBUTHA TECTUPOBAHHUE.
¢ npakTuKoi. OCHOBHBIE aHAJTUTHYECKUE MTPOOIIEMBI. aHAIINTHYCCKON XHUMHH: Co3lanne
3ajauy XMMUYECKOro aHanu3a. Bujel ananmsa. HHCTPYMEHTAIM3AIINA, MYJETHME THHHBIX
OCHOBHBIE 3Tanbl Pa3BUTUS AHATUTUYECKOH XUMHUU. ABTOMAaTH3aIMA, IIEPEXON K HpE3CHTALNA
CoBpeMEeHHOE COCTOSIHUE U TEHJICHIIUN Pa3BUTHUS MHOTOKOMIIOHCHTHOM Y
AQHAJIUTUYECKON XUMHUM: HHCTPYMEHTAIN3AIHA, aHaJn3y, Co3aHne
aBTOMAaTH3alMs, IEPEX0] K MHOTOKOMIIOHEHTHOMY CCHCOPOB U TCCT- MCTOJI0B
aHaJIM3y, CO3JaHNe CEHCOPOB M TECT- METOI0B
2 Tunbl AHATHTHYECKUX PEAKIUI M MPOIECCOB B 3 4 1 [IpuMmeHeHne METO/I0B 2 Koncmexr, 1 2 [11 [2],
AHAJIMTHYECKOH XMMHH: OCHOBHbIE THITBI aHAJINTHYECKON XHMUH B YCTHBIH OIIpOC, [4-7], [11],
XUMHUYECKHUX PeaKIMii B aHATUTUUECKON XUMUH, 00J1aCTH OPraHUYECKOro 1 TIpOBEpKA J/3, [17]
UCIOJIb3YEMbIE IPOLECCHI.  XapaKTEpUCTHKA HE(TEXUMHYECKOro TECTUPOBaHNE
aHAIUTUYECKUX peakiuii. CelneKTUBHbBIE U CHHTE3a, 9KOJIOT'HH, B
cneuuduueckue peareHTbl. CriocoObl MOHMKEHHUS AHaJIN3C IIPOIYKTOB
npenena oOHapyxeHus. CrocoObl MOBBIICHHS IIuTaHu:, B arpOXUMHH, B
U30MpaTENbHOCTH (CENEKTUBHOCTH) aHAJIUTHYECKOI ME/IMIIMHCKOH XUMHH,
peakuuu. YyBCTBUTENBHOCTh aHAJIUTHYECKUX pPEaKLUi apmariu
3 Metoab! 00HApY:KeHUs] U HAeHTH(PUKAIIUH. 3 4 1 OKCIpecCHbIH 2 Koncrexkr, 2 3 [11 [2],
KauecTBeHHbIi XHMHYECKHi aHAIM3: 3atauu u Ka4eCTBCHHBII aHATH3 B YCTHBII ompoc, [4-7], [11],
BBIOOp MeToa OOHAPYKEHHS U UACHTU(UKAIIMU 3aBOJICKHMX U IOJICBBIX TpoBepKa J1/3, [17][1-5], [7],
XUMHUYECKUX COeOUHEHNNH. PU3NYECKE METOIBI YCJIIOBHAX TECTUPOBAHMEC [13]
OOHapYKEHHS ¥ WICHTU(UKALINN HEOPTaHUYECKUX U
OpraHUYECKUX BelleCTB. MUKPOKPUCTAINIOCKOTINYECKU I
aHaIN3, TUPOXUMUYECKUH aHanu3. KanenpHeiil aHamms3.
AHanu3 pacTUpaHHEM MOPOIIKOB. DKCIPECCHBIH
Ka4yeCTBEHHbIH aHAJIN3 B 3aBOJCKUX M MOJIEBBIX YCIOBHSX.
Tecr-Meronbl 0OHapykeHus BeuiecTB. Knaccudukanms
KaTHOHOB U aHUOHOB. J[pOOHBII U CUCTEMAaTHUECKUI X0
a"anu3a. CxeMbl Ka4YeCTBEHHOTO aHau3a. [Ipumepsl
NPaKTHYECKOr0 MPUMEHEHHS METOIOB OOHAPY)KCHUSL.
4 OCHOBHbIE 3AKOHOMEPHOCTH MPOTeKAHMS 3 4 1 OCHOBHBIE THITBI 2 Koncmexkr, 15 2 [1] [2],
XHMHYECKHX peaKiuii: X1MIdecKoe paBHOBECHE. PABHOBECHH, IPUMEHSEMBIX YCTHBIIi ompoc, [4-7], [11],
OCHOBHbBIE TUIIBI PABHOBECHI, IPUMEHSIEMbBIX B B AHATUTHYECKOH XMMHUH. TpOBEpKa 1U/3, [17]
aHanuTHYeckoi xumun. CKOpOCTh pPeakIlfii B Hpumeps! yeckopenus 1 TECTUPOBAaHUC
XMMHYECKOM aHaliu3e. bhICTphie U MEJICHHbIE PeaKIHH. 3aMe/VICHHs PEaKIui 1
DOneMeHTapHBIE CTaIuy peakiun. OaKTOpbl, BIUSIONINE IIPOLIECCOB, HCIIONIB3YEMBIX
Ha CKOpocTh. KaTtann3aTtopsl, HHTHOUTOPHL. B XMMHYCCKOM aHAJIU3C.
ABTOKaTaIUTUYECKUE peakimn. HIynnpoBaHHbIE U YnpaiieHHe peakisIMu 1
compsbKeHHbIe peakimi. [loHsTre 00 HHAYKTOpE, aKTope, Iponeccamu B
akuentope. Munykuuonusiii ¢akrop. [Ipumeps aHaTUTHYCCKON XUMHH.
YCKOPEHHSI M 3aMEJUICHHUS PEaKIUi ¥ MPOLECCOB,
HCTIONB3YEMBIX B XUMHYECKOM aHAJIU3€e. YTIpaBIeHUE
pEaKIMsIMH M IPOLIECCAMH B aHAJUTHIECKOH XUMUH.
5 OO0uine TeopeTHYecKne OCHOBBI AHATUTHYECKOH | 3 4 1 Ilpnmenenne 3akoHa 2 Koncmexkr, 15 2 1] [2],
xumun. [ipuMenenne HeKOTOPBIX MOJI0KEHH i JICHCTBYIOIINX MacC B YCTHBII OTIPOC, [4-7], [11],
TEOPHH PACTBOPOB YJIEKTPOJIUTOB U 3aKOHA AHATTUTHYECKOH XUMHH. npoBepKa /3, [17]
e CTBYIOIIMX MACC B AHATMTHYECKOH XMMHUM: TeCTHPOBAHHC,
[Ipumenenne 3akoHa AEHCTBYIOMNX Macc B PCILCHHC
aHanuTHYecKo xumun COCTOSTHHE BEIIECTB B PACHUCTHDIX 3a/1at,
HICANTBHBIX M peanbHbIX cucTeMax. Monsl. ConbBaTarys, YHPC
MoHM3aNus, qucconnanys. [loBeaenne aIeKTpOIUTOB U
HE3JIEKTPOJINTOB B pacTBopax. Teopus [lebast -
Xrokkensa. KoadduimeHTs! akTHBHOCTH.




KOHHGHTpaIII/IOHHBIe KOHCTaHTBI.

OO0mue TeopeTHYECKHE OCHOBBI AHAJTMTHYECKOI
xumun. KucjaoTHO-0CHOBHBIE pABHOBECUS] M X
POJib B aHAJTUTHYECKOH XuMuM: CoBpeMEHHbIE
MIPE/ICTaBIICHUS O KHCIIOTaX U OCHOBaHMSX. Teopus
JIvtouca. Teopust bpencrena - Jloypu. PaBHoBecue B
CHCTEME KUCIIOTa - CONPSDKEHHOE OCHOBAHUE U
pactBopuTeb. KOHCTaHTHI KHCIOTHOCTH U OCHOBHOCTH.
KucnorHble 1 OCHOBHBIE CBOMCTBA PACTBOPUTENIEH.
KoncranTa aBronporonusa. BnustHue npupozst
PacTBOPHUTENSI HA CHITY KUCIIOTBHI M OCHOBAHHSI.
Husenupyromwmii u nuddepennupyromuii ¢ pexr
pacTBOpUTEIISI

Teopus Jlstouca,
TEOPHsI CONbBATAIINN
Beraucnenus pH pactBopos
CHTHHBIX ¥ CJTA0BIX KHUCIIOT U
OCHOBAHMIA, MHOTOOCHOBHBIX
KHCITOT ¥ OCHOBaHMI, CMECH
KHCJIOT ¥ CMECH OCHOBAHHM,
ambonHIToB

Koncnekr,
YCTHBIH 01IpoC,
MpOBEpKa 11/3,
TECTHPOBaHUE,
YUPC

1] [2l,
[4-7], [11],
[17]

OO0mue TeopeTHYECKHE OCHOBBI AHAJTMTHYECKOI
xumun. KucjaoTHo-ocHOBHOE paBHOBeCHE B
MHOTOKOMIIOHEHTHBIX crcTeMax. bygepHbie

pactBopbl. 'maposaus coJieii:

KucnorHo-ocHOBHOE paBHOBECHE B MHOTOKOMIIO-

HEeHTHBIX cucreMax. bydepHbie pacTBOpBI M UX CBOWCTBA.
Bydepnast emxocts. Beruncnenns pH pactBopos

He3apsHKEHHBIX U 3apsSHKEHHBIX KUCIOT U OCHOBAHUA,
MHOTOOCHOBHBIX KHCJIOT U OCHOBAHHH, CMECH KUCIIOT U
ocHoBaHuM. Pacuer pH npu B3anMoaelCTBUM KUCIOTHI U
OCHOBaHUSI.

Hcnonb3oBanue Oy epHbIX
CHCTEM B XUMHYECKOM,
(hapmaneBTHICCKOM
aHanuze. Beruncnenus pH
pacTBOpOB CoJIeH,
TMO/IBEPTaIOLIUX CSI
THAPONN3Y

KoHncnekr,
YCTHBIH o1poc,
MpOBepKa J11/3,
TECTHPOBaHUE,
pelieHue
CUTYaIIMOHHBIX
3a1a4

11 [2,
[4-7], [11],
[17]

OO0mue TeopeTHYECKHE OCHOBBI AHAJTMTHYECKOI
xumuu. Peaknuu ocaxaenunsi: Koncranra
paBHOBECHS I'€TePOreHHOM CHCTEMBI 0CaJJOK - PACTBOD.
KoncraHnTa pacTBOPpUMOCTH. Y CIIOBUSI 00pPa30BaHUs U
pactBopenus. IlonHora ocaxaeHus. PpakMOHHOE
ocaXkIeHUe U pacTBOpeHue. Brruncnenue
PacTBOPHMOCTHU OCAAKOB I10 BENNYUHE KOHCTAHT U
KOHCTaHT 110 PacTBOpUMOCTH. DakTopbl, BIUAIOIINE HA
PacTBOPUMOCTh 0CaAKOB. [IpuMepbl HCIIONB30BaHU
peakIuii Oca)KACHUS U PaCTBOPEHUS B aHAIIHZE.
[TpuHIMIEI pacyera MoTepb IPH HIPOMBIBAHHN OCAIKOB.
Cxema oOpazoBanust ocasika. Kpucrananyeckue u
aMopQHBIe 0cagKy. 3aBHCUMOCTb CTPYKTYPHI OCaaKa OT
€ro MHAUBHUAYAIBHBIX CBOHCTB M YCJIOBHH OCaXKICHHS.
3aBUCHMOCTH (DOPMBI OCa/IKa OT CKOPOCTH 00pa3oBaHUs
U pocTa NEPBUYHBIX YacTHLl. ['oMOreHHOe ocakaeHne
(meron MBP). YcnoBus monmydeHust KPUCTATUTMIECKIX
ocankoB. Crapenue ocaaka. [IpuumHbl 3arpsi3HEHNS
ocanka. Kiaccudukanus pa3andHbIX BHIOB
coocaxxieHus. [10JI0KUTENbHOE 1 OTPHLIATEIIEHOS
3HaUYCHHE SIBJICHUS COOCAXKICHHS B aHAIN3E.
OcobenHocty 00pa30BaHUs KOJUIOMTHO-AUCIIEPCHBIX
CHCTEM H NIPEAYNPEKIACHHUE STOTO SIBJICHHS

JpobHoe ocaxxneHue.
Baxxneiiue
HEOpraHM4YeCcKue U
OpraHU4ecKHe 0CaAUTEIH.
Kpucrannuaeckue u
amMop(dHbIe 0Ca/IKu.
3aBHCHUMOCTD CTPYKTYPBI
ocaJika OT ero
WHJIUBUAYaJIbHBIX CBOMCTB U
YCIIOBUH OCaXACHUS.
3aBUCHMOCTD (HOPMBI
ocaJika OT CKOPOCTH
00pa3oBaHUA U pocTa

MEPBUYHBIX YaCTHII.
T'omorenHoe ocaxaeHue
(meToq MBP). Ycnosus
MOJTY4SHUS
KPHUCTAJUTMUECKUX OCA/IKOB.
Crapenue ocasnka. [IpuanHbl
3arpsA3HEHUS OcajiKa.

Koncriekr,
YCTHBIN OIIPOC,
npoBepKa 11/3,
TECTHPOBaHHE

1] [21,
[4-7], [11],
[17]

1 PYBEKHASI KOHTPOJIBHASI PABOTA

IonroroBka k 1 pyoexHO#H
KOHTPOJBHOM pabore

Kommerotep.
TECTUPOBAHHE

12

15

(1] 2],
[4-7], [11],

OO0mmue TeopeTHYECKHE OCHOBBI AHATUTHYCCKOM
XxuMuH. OKUCINTEIbHO-BOCCTAHOBHUTEIbHbIE
PAaBHOBECHS U UX POJIb B aHAJIMTHYECKOI
XUMMM: DICKTPOIHBIN MOTEHITHA. Y paBHEHHUE
Hepncra. CrannapTHbIN 1 (OpMaTBHBII MTOTEHIHAEI.
CBS3b KOHCTAHTHI PABHOBECHS CO CTAHAAPTHBIMHU
MoTeHIManaMy. Hanpasnenne peakiiy OKUCICHUS ’
BOCCTAaHOBJIECHUs. DAaKTOPBI, BIHUAIOIINE HA HATIPABIICHNE
OKHCIINTETHHO-BOCCTAHOBUTENBHBIX peakiuid. [lonsaTre o
CMEIIaHHBIX TOTeHIHanax. MexaHH3Mbl OKHCITUTEIbHO-
BOCCTAHOBHUTEJBHBIX peakiid. OCHOBHbIE

OCHOBHBIC HEOPTaHUIECKHE
Y OpraHNYeCKUe
OKHUCIIUTEIH 1
BOCCTaHOBUTEIIH,
MpPUMEHSIEMBIC B aHAIIN3E.
Mertozp! TpeBapUTENEHOTO
OKHCIICHUS 1
BOCCTAHOBJICHHS
OIPEEIAEMOro IEMEeHTa

Koncrmekr,
YCTHBIH OIpOC,
MpoBepKa 1/3,
TECTUPOBAHHE

[17]
(1] 2],
[4-7], [11],
[17]




HCOPraHN4CCKNEC U OPTaHUICCKUC OKUCINUTECIIN U
BOCCTAHOBUTECIIN, MIPUMCHACMBIC B aHAJIU3C. MGTO)JLI
IpeaABapUTCIILHOIO OKHUCJICHUA U BOCCTAHOBJICHUS

Bribop MeTona aHanmu3a ¥ COCTaBIICHIE CXEM aHaln3a.
AbcomoTHbIe (0€33TaIOHHbIE) U OTHOCHUTEIIHHBIE
MeToab! aHam3a. OCHOBHBIE METPOIIOTUIECKUE TIOHATHS
Y TIpE/ICTaBIICHUS. AHATUTHYCCKUNA CUTHAI U TIOMEXH.
O0wem nH(bOpMAINY B aHATTUTUISCKOM CHTHAITE.
CrrocoOBI oTpeieNeHus COAePIKaHMS 10 JaHHBIM
aHATUTHYECKUX m3MepeHnii. OCHOBHBIC XapaKTePUCTUKU

BOCIIPOU3BOUMOCTH H
MPaBUWIIBHOCTH aHAIN3a.
[IpoBepka anmapatypsl,
aTTecTalys HeCTaHAAPTHBIX
CPEIICTB U3MEpPEeHHI.
Mertponoruueckas

ONpeJIENSIEMOr0 IIEMEHTA
OO0une TeopeTHYecKne OCHOBBI AHATUTHYECKOH | 3 ®aKTOpBI, ONpeIeNtonIHe Koncmexkr, 15 2 1] [2],
XuMuH. Peakuuu KOMILIEKC000pa3oBaHus. YCTOMYHMBOCTH XE/IATOB: YCTHBIIi OTIPOC, [4-7], [11],
PaBHoBecusi peaknmii KOMIJIEKCOOOPA30BaAHUS: TIpHpo/ia JOHOPHBEIX aTOMOB npoBepKa /3, [17], [18]
Turel KOMIUIEKCHBIX COEMMHEHUH, UCTIONB3YEMBIX B 1 CTpYKTYpa pearcHra, TECTHPOBAHNC
AHAIMTHYECKON XUMUH M MX KIIACCU(DUKALMHL. pasMep IHUKIIA, THCIIO
CTyneH4aToe KOMILIEKCO-00pa30BaHMtE. [UKJIOB, XapakTep CBA3H
KonudecTBeHHbIE XaPAKTEPUCTHKH KOMIUIEKCHBIX MeTaUUHrat,.
coenuHennii. DakTOpHI, BIUIONIME HA CoticTsa KOMIIICKCHBIX
KOMILIEKCO0Opa3zoBanue. TepMoauHaMHuUecKas U COCIMHCHNH, NMEIOLIHNC
KHHETHYECKAs YCTOMYUBOCTh KOMIUIEKCHBIX COETHUHEHHUI aHaJIMTIHYCCKOC 3HAYCHHC:
U €€ 3HAYCHHUE B TATPUMETPHH. XeTIaThl, YCTOHIHBOCTD,
BHYTPUKOMILIEKCHBIE CoenrHenus. DakTopsl, pacTBOPUMOCTB, JICTYICCTH
ONpEIENAIOIINE YCTOMYUBOCTD XENATOB. XeNaTHbIH ONTHYCCKUE 1
5 pexT.CBOICTBA KOMIUIEKCHBIX COSIMHEHHH, OKHCIATEIBHO=
UMEIOIIUE aHATUTHYECKOE 3HaUeHne. Briusnue BOCCTAHOBHTC/ILHBIC
KOMILIEKCO-00pa30BaHus Ha PACTBOPUMOCTh CBOMCTBA
CO€/IMHEHMI1, KHCJIOTHO-OCHOBHOE PABHOBECHE,
OKHCJIUTEJILHO-BOCCTAHOBUTEILHBIN IMOTCHIMAJI CUCTEM,
CTAOMIM3AIIMIO PA3IUYHbIX CTENeHeH OKUCTIEH S
aneMeHTOB. CriocoObI MOBBIIIEHNUS] YyBCTBUTENBHOCTH U
CEJIEKTUBHOCTH aHAJIN3a C UCTIONb30BaHUEM
KOMIUIEKCHBIX coeiMHeHul. IIpumepnl
Teopusi ¥ NPaKTHKA NPo6ooTGOPa U Ilorepu n 3arpssHenns npu Koncrexr, 15 (11 121,
NP0o6ONOAroTOBKH: [IpecTaBUTeIBHOCT MPOGEL; npodooTbope. XpaHeHue YCTHBIIT OTIPOC, [4-7], [11],
npoba 1 00BEKT aHaM3a; Npoda U METOJ| aHANN3a. 1po0ei. Criocobs! TpOBEpKa 1U/3, [17]
OT160p P00 rOMOr€HHOT0 U TETEPOreHHOr0 COCTaBA. YCTpaHCHHA 1 yu€Ta 3arpss- TECTHPOBAHHE
CrniocoObI noty4eHust cpeiHeld MPoObl TBEPABIX, KUIKUX HEHHH U TI0Tepb
Y ra3000pa3HBIX BEIIECTB; YCTPOWCTBA U IIPUEMBI, KOMIIOHCHTOB IIpH
UCIIONIb3yEMBbIE MIPU 3TOM; MepBUYHAsi 00paboTKa U MPOOOIOATrOTOBKE
XpaHeHue 1pob; Jo3upyromiue ycrpoiicrsa. [lorepu u
3arpsi3HeHust npu nMpodootTdope. OCHOBHBIE CIIOCOOBI
nepeBozia B opMy, HEOOXOAUMYIO JJIsl JAHHOTO BHA
aHanM3a; Crioco0bl YCTPAHEHHS U YI€Ta 3arPSA3HEHUI 1
0TEPh KOMITOHEHTOB IPH MPOOOMIO/IrOTOBKE.
Mertoabl pa3aejeHusi H KOHICHTPHPOBAHMUS MeToib! KOHLIEHTPHPOBAHHS Koncmexkr, 1 [[1] [2],
BellecTB B AHAJMTHYECKOH XUMUH: MPod: SKCTPAKIIHS, YCTHBIH o1poc, [4-7], [11],
Mertopnb! BEIACTICHUS, pa3aeeHUs U KOHIICHTPHUPOBAHUS JMCTHIUIALHMA, CyOmIManus TpOBEpKa 1U/3, [17]
KoncranTs! pacnpenenenus. CTelieHb H3BICYCHUS. TECTUPOBAaHUC
dakrop paznenenusi. KoaduimeHT KOHIIGHTPUPOBAHHS
MeTo/1bl KOHIIEHTPHPOBAHHUS POO: SKCTPAKIIHS,
JMCTHUISLMS, CYOIMMAIHs.
MeToabl pa3ae/ieHUsl H KOHICHTPHPOBAHUS Tpumenenue Koncrexr, 1 [1-5]- [7],
BELIECTB B AHAJIMTHYECKOH XMMUH. 9KCTPAKIMOHHBIX METOIOB B YCTHBIH o11poc, [11-12]
XpoMaTorpaguueckue MeTo/bI: AHAIIMTHYECKOH XUMUN TIpOBEpKa /3,
ITpuMeHeHHE FKCTPAKLMOHHBIX METOIOB B AHAJIUTH- TECTHPOBAHNE
4ecKoi Xxumun. XpomMaTtorpadhuaecKiue MEeTOIbl aHaN3a
KosimyecTBeHHbIii aHaan3. Maremaruueckas TpeGoBanust k Koncmexkr, 15 (11 2],
00paldoTKa pe3ybTaTOB KOJIHYeCTBEHHOr0 METPOJIOTMIECKOH ONCHKE B YCTHBII OTIpOC, [4-7], [11],
anamn3a. OCHOBBI METPOJIOTHH 1 3aBHCHMOCTH OT 00BEKTa U TECTUPOBAHHUE, [17]
CTAHIAPTH3ALMHI: MeTO i METOMKA aHATH3a. Hemy aHam3a. Coocoos! CO3naHIC
TIOBBILIEHHUS MyJTbTHME THHHBIX
TIpe3eHTaIHs

aTTeCTanysa aHAJIUTHUYCCKUX




METO/Ia aHAJIN3a: TIPABWIBHOCTH M BOCIIPONU3BOIUMOCTH,
K03 PUIUEHT YYBCTBUTEITBHOCTH, TIPS
OOHApY)KEHUS, HIDKHSSA W BEPXHSSA TPAHUIIBI
oTpeeNsIeMbIX coaepkanuii. Kinaccnpukarms
morpentHocTelt ananmsa. CHCTEMAaTHYECKUE U CITyJaifHbIe
norpemuocTy. [lorpemHocT OTAeNbHBIX CTaaui
XUMHYECKOro aHajm3a. CriocoObl OIEHKH PaBUIEHOCTH:
WCTIOJIB30BaHUE CTAHIAPTHBIX 00PAa3IIoB.
TpeboBaHUs K METPOIIOTHUECKOM OIIEHKE B 3aBUCHMOCTH
OoT 00beKTa U 1eau a"ann3a. CrocoOb! MOBBIIICHUS
BOCIIPOM3BOIMMOCTH M MPABHIHLHOCTH aHAJIH3a.
[IpoBepka ammapaTyphbl, aTTECTAIUS HECTAHIAPTHBIX
CpelCTB u3MepeHuil. MeTposnoruueckas arrecTaius
AQHAJMTUYECKUX JIa0OpaTOpHii

nabopaTtopuit

15 Ko/imuecTBeHHBIN aHAJIN3. BaxHeiinme oprannueckue Komncrexr, 15 [1], [3-5], [7-
Bubl KOJIMYECTBEHHOT0 AHAIN3A. U HEOPTaHU4ECKUe YCTHBIH OIIpOC, 13],
I'paBiMeTpHYECKHI aHAIN3: CYIIHOCTS OCaINTENH. ]IOCTOI/IHCTBa; TpoBepKa 11/3, [16], [17], [19]
IPaBUMETPUYECKOTO aHAU3, IPEUMYIIIECTBA U OpraHMYECKHX OCAUTENEN. TECTUPOBaHKE
HEIOCTaTKU MeToza. [IpSMbIE U KOCBEHHBIE METOIbI TonoxurenbHoe 1
onpezenenus. Baxxuelinne opranuaeckue u OTpULATEILHOC SHAUCHUC
HEOpraHuyYecKue ocaauTeny. JJocToMHCTBa ABJICHHA COOCAKICHUA B
OpPTaHUYECKUX OCauTeN e, AHATUTHYECKUE BECHL anaise. OcobeHHocTH
UyBCTBUTENBHOCTh BECOB U €€ MATEMATHYECKOE 00pa30BaHMs KOITOMIHO-
BhIpakeHue. MaKToOpbl, BIAUSIONIME HA TOYHOCT AVCIEPCHBIX CHCTEM.
B3BeIIMBaHUA. TeXHHKa B3BEIIMBAHUS. Vcnione3osanne
KOJUIOMOHBIX CUCTEM B
XMMHYECKOM aHAJIN3E
16 KoJIM4ecTBeHHBIA aHAIN3. [Tpumepsr Koncmexkr, 1.5 [1], [3-5], [7-
I'paBuMeTpHyecKuii anamm3: ITorpenHocTy B TPaBUMETPHIECKHX YCTHBIH OIIpOC, 13],
rpaBUMeTpUuecKoM aHaiu3ze. OOmias cxema OIpeIeNIeHU TpoBepKa J1/3, [16], [17], [19]
ompezenenuit. TpeboBaHus K OcaxIaeMon 1 HCOPraHM4CCKHUX U TECTUPOBAHUC
rpaBUMeTpUuecKoii hopMam. Mi3meHeHus coctaBa ocajika OpraHMYECKHX COCJIMHCHHUH.
IIPY BBICYIIMBAHMH W [IPOKaNTMBaHuK. [[OHSTHE O
TEPMOIrPABUMETPUIECKOM aHAJIU3E.
[TpuMepBI MPAKTUIECKOTO MPUMEHEHHS
IPaBMMETPUYECKOTO METO/IA AHAIH3a
17 KoJinuecTBeHHBIA aHAIN3. TumoBsie pacdeTs B Koncmexkr, 1 [1], [3-5], [7-
TuTpuMeTpHYeCKHe METOAbI AHAIH3A. TUTPUMETPUUECKOM aHAIU3E YCTHBIH OIIPOC, 12],
OcHOBHbIE MOHATHA: MeTo/Ibl THTPUMETPUIECKOTO (MonApHas KOHIEHTPAIIHS, nposepKa /3, [14-17], [19]
ananusa. Knaccudukanus. TpeboBaHus, NperbIBiIieMble MOJIApHAA KOHICHTPAHA TECTUPOBAHHE,
K PEaKlMd B TUTPUMETPUIECKOM aHaIM3€e. Bupl SKBUBAJICHTA, TUTD, petieHne
TUTPUMETPHUECKHUX OMpe/eNeHHil: mpAMoe U 0OpaTHOE, TUTPUMETPHIECKHH paKTop CUTYalHOHHbIX
TuTpoBaHue 3amecTuTes. CHocoObI BBIPaKEHHsA nepecyera (THTp 1o 3adad
KOHILIEHTPALMIi PACTBOPOB B THTPUMETPUH. THIIOBbIE OMpeTIENAEMOMY BEILIECTBY),
pacyeThl B THTPUMETPHYECKOM aHANK3e . JKBUBAJICHT. TIONPaBOHBIH
MonsipHas Macca SKBHBaNIeHTa. [lepBUUHbIE CTAHAAPTHL, Kod(puumenT),
TpeboBanus K HUM. DUKcaHaIbl. BTOpHYHbIE CTAHAAPTHL OMPEJIEIIAEMOTO BEILIECTBA
Bujibl ¥ 3HaYEHHE KPUBBIX TUTpoBaHUs. CKadoK [0 pE3yJIbTaTaM TUTPOBAHUA
TuTpoBanus. To4ka SKBUBAJIEHTHOCTH U KOHEYHAS TOYKA
TUTpOBaHus. [IOrpeIHOCTH B TATPUMETPHYECKHX
MeToax aHanusa. VHIMKaTopHbIE MOrPEITHOCTH
THUTPOBaHMs. ABTOMATHYECKHE THTPATOPBL.
18 Konnyecrsennnlii anamms. KncjiotHo-ocHOBHOE TumoBsre pacueTsl B Koncmexr, 15 [1- 8],
THTPUMETPHIECKOM aHAJHM3e YCTHBIH o11poc, [12-13]

TUTPOBaHKe: ITocTpoeHre KpUBBIX TUTPOBaHUS. BrvsiHue
BCITMYMHBI KOHCTAHT KMCIIOTHOCTHU MJIM OCHOBHOCTH,
KOHICHTpANH KUCIIOT W OCHOBa}H/Iﬁ, TEMITICPATYPbI Ha
XapakTep KPUBBIX TUTPOBaHMsL. KHCI0THO-OCHOBHOE
TUTPOBAHUE B HEBOJHBIX cpeniaX. KucinoTHo-0CHOBHbIE
MHAUKATOPBL. [1orpenIHOCTH TUTPOBaHYS IPU OIPEACIICHIN
CHJIbHBIX U CJIA0BIX KHCIIOT U OCHOBaHI/II\/'I, MHOI'OOCHOBHBIX
KHUCJIOT ¥ OCHOBaHHI.

(MosipHast KOHIICHTPAITHS,
MOJISIpHAsl KOHIIEHTPALUS
SKBHBAJICHTA, TUTP,
TUTPUMETPHUIECKUH (PakTop
nepecdeTa (TUTP 10
OIIPEZIEIIEMOMY BEIIECTRY),
MOMPaBOYHBIN
K03 pHUIMeHT),

TpoBepKa 1/3,
TECTUPOBAHHE,
pelieHue
CHUTYaI[MOHHBIX
3a7a4, KypcoBas
pabora




OMpeaACIAEMOro BCIICCTBA
110 pE3yJibTaTaM TUTPOBAHUA

18 2 PYBEXXHASI KOHTPOJIBHASI PABOTA. 2 IoaroroBka k 2 pyoexHoN 1 KommsroTep. 12 15 [1] [2],
KOHTPOJIBHOU pabore. TECTUPOBaHHE [4-7], [11],
[17]
HUTOI'O 3A 3 CEMECTP 54 | 72 | 18 36 50 70
3 6 3 Koncrekr, 1 2 [1], [3-5], [7-
YCTHBIH O11poc, 12],
TpoBepKa 11/3, [14-17], [19]
TECTHPOBAHHE,
pelienure
CUTYaIMOHHBIX
3aj1a4
3 6 3 Koncnexkr, 15 2 [1- 8],
YCTHBIH O11poc, [12-13]
MpoBepKa J11/3,
TECTHPOBAHME,
pelienue
CUTYaIMOHHBIX
3aj1a4, KypcoBasi
pabora
1 KomuecTBeHHBI aHam3. KMCJI0THO-0CHOBHOE 3 6 [pakTryeckoe IpUMEHEHHE 3 Koncrmexkr, 15 2 [1], [3-5],
TUTPOBaHMe: [IprMepbl MpakTHIECKOro MPUMEHEHHS. KHCJIOTHO-OCHOBHOI'O YCTHBIH 01pOC, [7-12], [16],
IlepBuuHbIE CTaHAAPTHI 151 YCTAHOBIIEHHS KOHLIEHTPALIUN TUTpoBaHuA. OmnpeneneHue TpoBEpKa /3, [17], [19]
PacTBOPOB KUCIIOT ¥ OCHOBaHUIL. [IpuroTosineHue u asorta 1o merony Keenbass TECTHPOBAHHE,
CTAHZIAPTU3ALMS PACTBOPOB COMSHOM KUCTIOTBI M TUJPOKCH 1A U COTEH AMMOHHSI IIPAMBIM 1 pCHICHUE
Hatpusl. TUTpOBaHME KUCTIOT, OCHOBaHHMH, CMeCcel KUCIIOT U KOCBCHHLIM METOaMH. CUTYallHOHHBIX
cMeceil OCHOBAHMIA OnpeyierieHHe HATPATOB K 3aj1a4, KypcoBast
HHUTPUTOB pabora
2 KoanuecTBeHHbI aHaIn3. OKHCIMTEILHO- 3 6 [IpakTdeckoe mpuMeHeHne 3 Koncmexkr, 1 2 [1], [3-5],
BOCCTAHOBHTEILHOE THTPOBAHME OKHCIIUTEIbHO- YCTHBIIi ompoc, [7-12], [16],
(HepMaHraHATOMETPHSL, HOIOMeTPHSI 1 BOCCTAHOBHTEIILHOTO HpOBEpKa 1/3, [171, [19]
noauMeTpusi): [ToCTPOCHNE KPHBBIX THTPOBAHHSL. TUTPOBAHIT. TCCTHpOBAHKC,
DaKTOpBI, BIUSIFOLIHE HA XapAKTEP KPUBBIX THTPOBAHHSL. Tpensaputenbnoe PCILCHIE
Crioco0BI ONpeIesTeH s KOHETHON TOUKH THTPOBAHKS; OKHCIICHHC HTH CHTYaLMOHHBIX 32121,
nHuKaropsl. [lorpennoctu TutpoBanus. Meroapl BOCCTAHOBIICHHE Kypcoas paGora
OKHCITHTETBHO-BOCCTAHOBHTEIILHOrO TUTPOBAHHSL.
Ilepmanranaromerpus. lonoMerpust 1 HOAUMETPUSL.
3 KosmnuectBennblii anamn3. OKHCIHTEIBHO- 3 6 Onpenenenne 3 Koncmexkr, 2 3 [1], [3-5],
BOCCTAHOBHTEIbHOE THTPOBAHMHE HEOPraHMMECKIX M YCTHBIIT OTIPOC, [7-12], [16],
(6uxpomaTomeTpusi, GpOMATOMETPHSI, IEPUMETPHS, OpTaHHHCCKUX COCAMHCHHM npoBepxka /3, [17], [19]
BaHAIATOMETPHs], THTAHOMETPHsl, XPOMOMETPHSI): TeCTHPOBAHIE,
buxpomaromerpus. bpomaTomerpus, LepUMeTpus, PeIICHHe
BAaHA[ATOMETPHS, TATAHOMETPHS, XPOMOMETPHSL. CHTYaLVIOHHBIX 33131,
ITepBUYHBIC ¥ BTOPHYHBIE CTAHAAPTHL. MHINKATODEIL. kypcoas paGora
Onpeiernenre HEOPraHUIECKUX U OPTaHHIECKHX
COEIUHEHUI.
4 KommmuectBennpiii anammns. Komiiexcouo- 3 6 TIprMepb! MPaKTIECKOro 3 Koncmexkr, 2 3 [1], [3-5],
MeTpHYecKoe THTPoBaHHe: Heopranmeckue 1 TIPUMEHEHHS KOMILTEKCOHO- YCTHBII OTIPOC, [7-12],
OpraHUYECKUE TUTPAHTHI B KOMIUTEKCOMETPHN. METPHIECKOI0 THTPOBAHHA. TpoBepKa J1/3, [15-[17], [19]
Hcnonp3oBaHre aMHHOTIONHKAP OOHOBBIX KHCIIOT B Heopraumeckue u TECTHPOBAHNE,
KoMImiekcoHoMeTpud. [1ocTpoeHre KpHUBBIX THTPOBAHHS. OPraHHECKUE pCarcHTBI B peIeHne
MeTaiuio-XpOMHbIE HHIMKATOPBI 1 TPEOOBAHNSL, KOMILTEKCOHOMETPHH. CUTYaIHOHHBIX
TIpeTbsBIIAEMbIE K HUM. Bakneiiiie yHuBepcanbHbIE U Venonssosae 3allad, Kypcosasi
CrieNU(pHIECKHE METALTIOXPOMHBIE HHITHKATOPBL. CrIOCO0BI AMHHOTIONMKAPOOHOBBIX pabora
KOMIUTEKCOHOMETPUYECKOTO THTPOBAHHSL: TIPAMOE, 00PaTHOE, KACIoT B
kocBeHHoe. CeeKTUBHOCTh TUTPOBAHUS M CIIOCOOBI €€ KOMITIICKCOHOMETPHH.
noBbItiienvst. [TorpenHocty tutposadus. [Tpivepst
NPaKTHYECKOrO NPUMEHEHHSL.
5 KosmyecTBeHHbII aHaIu3. OcauTe/IbHOe 3 6 [IpakTuueckoe MpUMEHEHNE 3 Koncnexr, 2 3 [1], [3-5],
OCaJJUTEIBHOT0 THTPOBaHHS YCTHBIH o1poc, [7-12], [16],




Hedenomerpus u typobuaumerpus. [onstre o

(hoToTYpOUIIMETPUYECKOM U (POTOHE(PETIOMETPIIECKOM
TutpoBanuu. [Ipumerenne HeheTOMETPHIECKUX 1

TATPOBaHMeE: [ToCTPOEHNE KPUBBIX THTPOBAHHSL. (aprenromerpum) TIpOBEpKa [1/3, [17], [19]
TMorperiHocTy THTPOBaHUSL. BiiwstHye ancopOIIiK Ha TOYHOCTD TECTUPOBAHHE,
TutpoBanwst. [IpruMepbI MPAKTHYECKOro IPUMEHEHHSL. peleHre
Aprenromerpust. IHIMKATOPBI P THTPOBAHUH [0 METOIAM CHTYAIMOHHBIX
Mopa, Dasrca, Dombrapia. CriocoOb! 00HAPYKEHHST 3a7a4, KypcoBas
KOHEYHOM TOUKU THTPOBAHWST, UHIMKATOPBI B IPYTHX METOMAX pabota
OCA/IUTENIHHOTO TUTPOBAHHSL.
6 KoJinuecTBeHHBII aHAIN3. IpakTH4eckoe mpruMeHEHHE Koncmexr, 2 3 [1], [3-5],
OcatuTe/IbHOE THTPOBAHHE: MepKypoMeTpus. OCAJIMTEIBHOTO TUTPOBAHHUS YCTHBIH OTIPOC, [7-12], [16],
[IpakTuyeckoe MprUMEHEHNE 0CATUTEILHOTO TUTPOBAHHUS (mMepkypomeTpu) poBepKa /3, [17], [19]
(MepKypOMETpHIL) TECTUPOBAHME,
peleHre
CHUTYAIMOHHBIX
3aj1a4, KypcoBast
pabora
7 HHCTpYMEHTAILHBIE METOABI AHAIN3A. [pumenenne Koncnexr, 1 2 [1], [3-5],
O0mas xapakTepucTHKA HHCTPYMEHTAJIBHBIX ACHCHMETPHICCKUX YCTHBIIi OTpOC, [7-12], [16],
METO/I0B aHAJIN33, X KJIaccHpuKaus, METOJIOB B aHAJIHM3e MpOBepKa J11/3, [17], [19]
JI0CTOMHCTBA U HeA0CTATKH. JleHcuMeTpruecKue IIPO/LYKTOB IMHUTAHMA TECTUPOBAHME,
METObI aHaIu3a: O0LIas XapaKTepUCTHKA PCLICHHC
CI/ITyaLH/IOHH])IX 3aja4y,
UHCTPYMEHTAIIbHBIX ((PU3MKO-XUMHYECKUX METOJIOB
aHa/M3a), UX KiIacCU(pHUKAIWs, JOCTOMHCTBA U kypcosas pabora
HEIOCTATKH. J[eHCUMETPUYECKHE METO/IbI AHATU3A.
OOmias xapakrepuctuka. [IpumeneHue
JACHCUMCTPHUYCCKUX METO/I0OB B aHAJIU3E HpO}IyKTOB
IIUTaHUA
8 HucTpymMeHTAIbHBIE (PU3NKO-XHMUYECKHE) TIpumepbl IpaKTHIECKOro Koncnexr, 1 2 [1], [3-5],
MeTO/AbI aHaJIHu3a. TIIPUMEHCHUA yCTHI:Iﬁ OoIpoc, [7'12], [16],
OnTHyecKne MeToAbl AHAIN3A. JHOMUHECTICHTHOH TpOBEpKa 1U/3, [17], [19]
JIIOMHHeCHEHTHAS CIEKTPOCKOIHSI: criekrpockornuy. CoOCTBEHHasT TECTUPOBAHHUE,
OnTudecKue MeToIbl aHamu3a. OOl IPUHIMIT METO/A. JIOMMHOCIICHIIL kypcosas pabora
Knaccudukarnms onTuaeckux MeToa0B aHanu3a (1o KOMIDICKCHBIX COCHCHNN C
U3y4aeMbIM 00BEKTaM, [0 XapaKTepy B3aUMOJICHCTBHS HCOPrAHITCCKIMH 1
SIIEKTPOMATHUTHOTO M3JTy4EHHS C BEIIECTBOM I10 OpTAHHHCCKIMHU JIMTaHIAMI 1
HCIIONB3YEMO 00TACTH SIIEKTPOMATHUTHOTO CIIEKTPa, 0 €€ MPHMCHCHHC U1
OPUPOJIE SHEPTETHIECKHX TIEPEXOIOB). OTPCCICHILT JIAHTAHOMIOB 1
JIromuHecueHTHas criekTpockonus. 1Ipumepsl ypana. Mnenrngukaryis u
MPaKTHYECKOro MPHUMEHEHHS JIFOMUHECLIEHTHOM ONMPEAIICHHE OPraHITICCKIX
CITEKTPOCKOIIHH. BIIICCTB.
9 1 PYBEXKHASI KOHTPOJIBHASI PABOTA IMoxroroska k 1 pyOexHOM KommsroTep. 12 15 [1]. [3-5].
KOHTPOJIBHOM paboTe TECTUPOBAHHE [7-12], [16],
[17], [19]
9 HHucTpyMenTaibhbie (PU3NKO-XUMAYECKHE) TIprmepB! MPaKTIECKOoro Koncmexkr, 1 2 [1], [3-5],
MeTObI AHAJIN3A. TIPFMEHEHHST YCTHBIH 01poc, [7-12], [16],
OnTHyecKHe MeToAbl AHAIN3A. JFOMUHECTICHTHOH TpOBEpKa 1U/3, [17], [19]
JTIOMHHECIeHTHAS CIeKTPOCKOIHSI: criekrpockoriy. CoOcTBeHHAs TECTUPOBAHHE,
OnTrdecKue MeToIbl aHamu3a. OOIIMil IPUHIMIT METOJA. JIOMMHCCICHIIAL Kypcosas pabora
Knaccudukarms onTuaeckix MeToI0B aHam3a (110 KOMIDICKCHBIX COCI(HHCHHH C
U3y4aeMbIM 00BEKTaM, [0 XapaKTepy B3aUMOIEHCTBHS HCOPrAHIHCCKIMH 1
SIIEKTPOMATHUTHOTO M3JTYYEHHS C BEIIECTBOM T10 OpTaHITICCKIMH JIMTAH/IAMI 1
UCIIONB3YEMON 00JIACTH SIIEKTPOMATHUTHOTO CIIEKTPA, O €€ MPHMCHCHHC U1
OPUPOJIE SHEPTETHIECKHX TIEPEXOIOB). OIPCACICHILT JIAHTAHOMIOB 1
JIromuHecueHTHas1 ciekTpockonus. IIpumepsl ypaia. Vinermiguxanms 1
NPaKTHYECKOro PUMEHEHHS JIFOMUHECIIEHTHOM ONPEAIICHHC OPraHITICCKIX
CITEKTPOCKOITHH. BCIICCTB.
10 HucTpymeHTAILHBIE (PU3NKO-XUMAYECKHE) Townsrue o GoroTypOumm- Koncnexr, 1,5 2 [1], [3-5],
MeToabl aHaIu3a. ONTHYEeCKHE METObI METPHYECKOM U YCTHBIIi OTIPOC, [7-12], [16],
ananusa. Hedesomerpus u Typouaumerpus: coronedenomeTpraeckom TECTHpOBaHHeE, [17], [19]
TUTPOBAHHH. KypcoBasi paboTa




Typ60}.'[I/Il\/[e’IpI/I"ICCKI/D( MCTOIOB U B aHAJIN3C IMMPOAYKTOB
IIMTaHWsI, (l)apMaHeBTI/I‘leCKOM aHAJIN3¢

11 HHcTpyMeHTAIbHDBIE (PU3NKO-XHUMAIECKHE) Ipnvenenne Koncmexr, 15 [1], [3-3],
MeTOAbI aHaIu3a. ONTHYECKHE MeTOAbI pehpakTOMETpHH B aHAH3e YCTHBIIT OTIpoC, [7-12], [16],
ananu3a. Pegppakromerpnyeckunii metTon IIpONYKTOB MHTaHMUAL, TECTHpOBAHHNC, [17], [19]

AHANH32:  PobpaKToMeTPHYECKHi METOM AHAH3A. (apManeBTHYECKOM aHAJIN3E KypcoBasi pabota
TpyMeneHre pedpakTOMETPUH B aHAJIM3€ MPOLYKTOB
nuTanus, GapMaleBTHIECKOM aHaIN3€e

12 Hucrpymentaiabhbie (GU3HKO-XUMHYECKHE) Hcnonp30BaHUE CIIEKTPOB Koncmexkr, 15 [[1], [3-5],
MeToAbl aHaau3a. OnTHYeCKHe MeTOAbI aTOMOB M MOJICKYII B YCTHBIH OMpPOC, [7-12], [16],
aHaam3a. MoJleKy IsIpHas! CIIEKTPOCKOMNMHSI. AHAJTMTUYECKOH XHUMUH TECTUPOBaHHE, [17], [19]

AGCOpOIMOHHASA CIIEKTPOCKONHS: Vcrons30BaHue kypcosas pabora
CHEKTPOB aTOMOB M MOJIEKYIT B aHATUTHIECKO#
XUMUH. MoJeKysipHast CieKTpOCKOIHst. AOGCOPOIOHHAsT
CIIEKTPOCKOMHSI
13 HucTpyMeHTANIbHDBIE (PU3NKO-XUMAYECKHE) Hcnonb3osanue Konemexr, 15 [1], [3-5],
MeToabl aHATN3a. ONTHYECKHEe METOIbI CIIEKTPO(OTOMETPHH B YCTHBIA 0mpoc, [7-12], [16],
anama. Criexrpooromerpust. [losipumerpus: rHOPUAHBIX METOMaX: TECTUPOBAHHUE, [17], [19]
KomiiecTBeHHBIH (HOTOMETPHYICSCKUI aHaM3. Y CIIOBHS 9KCTPaKINOHHO- KypcoBas pabora
poTomMeTprEecKoro onpeneenrs. OnpeeeHue toromerpuyeckue,
KOHLIEHTPAIMK aHATIU3HMPYEMOrO BEIIECTB. Xpomato-oToMeTpuecKue
JuepeHIMaTBHBIH (JOTOMETPHYECKH A aHATIHS. METOBI
TTorperHocTH CreKTpo(OTOMETPHIECKOr0 aHATH3A, HX
Tpupozia, ycTparenue. Mcnonb3oBanue
CHeKTpoOTOMETPUH B THOPUIHBIX METOAX:
SKCTPaKIHOHHO-(OTOMETPHYECKHE, XPOMATO-
(hoToMeTprUIeCKUe METOIbI
14 HucTpymMeHTAIbHBbIE (PU3NKO-XHMUYECKHE) [Ipumenenne macc- Koncnexr, 1,5 [1], [3-5],
MeTobl aHa u3a. ONTHYECKHE MEeTOIbI AHAIN3A. CIIGKTPOMCTPHI JUIsK YCTHBIH 01poc, [7-12], [16],
ATomHasi crieKTpocKonusi. Pamoctekpo- AHAITH33 OPraHHHEeCKNX TECTHPOBAHHE, [171, [19]
CKONIYecKHe MeTobL. Macc-clieKTpoMeTpryecKne COGHH::};HH g ZH;’M;;T;OFO kypcosas pabora
¥ H30TOIHOrO aHAJIK3A.
Meroabl aHam3a: I Ipumenenue Macc-CIEKTPOMETPHH Vst Onpenenenme mpameceii 5
QHATM3a OPTAHNYECKUX COSTMHEHMH U HIEMEHTHOTO U
M30TONHOTO aHam3a. OnpereieHue IPUMECEii B TBEPIIBIX Meigzgfabﬁiciggf;]ﬁ:cc—
BEIIECTBAX METOJIOM MCKPOBOH Macc-CIIEKTPOMETPHH
CIIEKTPOMETPUH
15 HHcTpyMeHTAIbHbIE (PU3NKO-XHMUYECKHE) [Tpumenenue MeTona Koncrekr, 1 [1], [3-5],
MeTo/IbI AHAIH32. DJIEKTPOXHMHYECKHE METO/IbI TMOTEHIMOMETPHH B YCTHBIH o1poc, [7-12], [16],
uccienoBanusi. OfLIAast XapaKTepHCTHKA AHAINTHYECKUX TIEIIAX. HpOBepKa 1/3, [171, [19]
IoTeHnMOMeTpHYECKHIi aHATH3 TECTHPOBAHHC,
HAYYHBIN JTOKJIA,
(moreHunometpusi): OOiwas xapaKTepUCTHKA
KypcoBas pabora
3JIEKTPOXUMHYECKHX METONOB. Kinaccudukarmys.
DneKTpoxuMHuIecKre sIeiku. IHINKaTOpHBIN SJIEKTPOT
¥ JIEKTPOJL CpaBHEHMS. PABHOBECHBIE M HEPABHOBECHBIE
3JIEKTPOXUMHYECKHE CHCTEMBI M HX MCTIONb30BAHUE B
PasIMYHBIX SIEKTPOXUMHUYECKHX MeTonax. [Ipsimast
noreHmomerpus. iamepenne nmorenmuana. O6paTumeie
¥ HEOOPATHMBIE OKHCITUTETBHO-BOCCTAHOBUTEBHBIE
cuctembl. UHAMKATOpHBIE 3J1€KTpoabl. oHOMETpHSI.
Krnaccuukanus HOHCENEKTUBHBIX 3JIEKTPOIOB.
XapaKTepUCTHKH NOHCENEKTHBHBIX DJIEKTPOJIOB:
AEeKTpOIHAsT QYHKINS, KOOPPHUIIUEHT CENEKTUBHOCTH,
BpeMsl OTKJIMKA. [TOTEHIIMOMETPHYECKOE THTPOBAHHE.
3MeHEeHHe SIEKTPOIHOTO MOTEHIMANA B POLIECCE
tuTpoBaHus. CriocoObl 0OHApYKEHUsI KOHEYHOW TOYKH
TUTpOBaHus. VICTIONb30BaHKe PEAKIMiA KMCIOTHO-
OCHOBHBIX, OCAK/IEHHS, KOMILIEKCOOOpa30BaHus,
OKHUCIIEHHUs-BOCCTaHOBIEHUS. [I[pUMeHenre MeTozia
MOTEHIIMOMETPHH B AHATMTHYECKHX IEJISIX.
16 HucTpymMeHTANILHBIE (PU3NKO-XUMAYECKHE) Iprmenenne MeTona Koncmekr, 15 [1]. [3-5],
METO/IbI AHAJIN32. DJIEKTPOXHMHYECKHE METO/IbI KOHTYKTOMETPHH B YCTHBII OTIpoC, [7-12], [16],




uccjaenopanus. Konaykromerpuieckuii anaaus

AHAJIMTHYCCKHUX LICIIAX.

MpOBEpKa 11/3,

[17], [19]

(koHayKkTOMeTpHUSA): CyIIHOCTH METOMA TECTUPOBAHUE,
KOHAyKTOMeTpuH. KOHIyKTOMETpHUECKOe TUTPOBAHUE. pedepar, Kypcosast
[IpuMeHeHne MeToa KOHAYKTOMETPUU B aHATTUTUYECKUX pabora
EJIX.
17 HucTpymMeHTANIbLHBIE (PU3NKO-XUMAYECKHE) 3 6 IpeumymecTra u 3 Koncrexkr, 15 2 [1], [3-5],
MeTO/IbI AHAJIN32. DJIEKTPOXHMHYECKHE METO/IbI OrpaHNYEeHHUs METO/A YCTHBIA 0mpoc, [7-12], [16],
ucciaenopanus. Kyjonomerpudeckuii anaaus KyJIOHOMCTPHYECKOro TECTHPOBAHHE, [17], [19]
(kyJoHoMeTpus): TeopeTrueckue OCHOBBI METO/IA. THTPOBAHIT [0 CPABHCHUIO MYIBTHMCIMIHAL
3akonsl Dapanes. [Ipsamas kynoHomeTpus U ¢ Apyrimu TpC3CHTALHA,
KYJIOHOMETPUYECKOE TUTPOBAHHKE. Y CIIOBHS MIPOBEICHHSI THTPUMCTPHHICCKIMH kypcosas pabora
KYJIOHOMETPUYECCKHX U3MEPEHHH [IPH TIOCTOSTHHOM meronamy. lipuuerenme
MOTEHIHAJIE ¥ TIOCTOSHHOM ToKe. CHOCOO0bI OMpeIeeHus KyTOHOMETPHHECKOT0
KOJINYECTBA DIIEKTPUUECTBA B MIPSIMOM KYJIOHOMETPUH K THTPOBAHIA AU
KYJIOHOMETPUYECKOM THTPOBAHHUH. BHEIIHsIsA 1 OMPC/CIICHHA MaJIBIX
BHYTPEHHSIS F€HEpalis KYJTOHOMETPUYECKOr0 TUTPAHTA. KOTHICCTB KHCTOTBI 1
TuTpOBaHUE 3JIEKTPOAKTUBHBIX U 3JIEKTPOHEAKTUBHBIX LICIOHH, TnocynbibaTa
KOMIIOHeHTOB. OrpeesieHne KOHEYHOM TOYKH HATpHA, OKHCIUTCIICH-HOHOB
THTPOBaHus. [I[pEMMYIIECTBA U OPAHUYEHHSI METO/IA METAJLIOB, BOJEL.
KYJIOHOMETPUYECKOTO TUTPOBAHUS 110 CPABHEHUIO C
JPYTMMH TUTPUMETPUYECKUMU MeTonaMu. [Ipumenenue
KYJIOHOMETPUYCCKOI'O TUTPOBAHUS JIs1 OIPEACICHUS
MaJIbIX KOJIMYCCTB KUCJIOTHI U IICIIOYH, TI/IOCyHBd)aTa
HATPHs, OKMCIHUTENIEH-HOHOB METAJIJIOB, BOJIbL.
18 HHcTpyMeHTAIbHBIE ((PU3NKO-XUMUYECKHE) 3 4 [pakTryecKkoe IpUMEHEHHE 2 Koncrmexkr, 1 2 [1], [3-5],
MeTobI AHAIH32. DJEKTPOXHMHYECKHE METOIbI BOJIETAMIICPOMETPHICCKHX YCTHBIH 01Ipoc, [7-12], [16],
uccienosanus. Boasrammepomerpust: METO/IOB U aMIIepOMET- TECTHPOBaHHE, [171, [19]
Knaccudukanys BojabTaMIIEPOMETPHYECKUX METO0B. pUEOKOro TUTPOBAHNS. pedepar, kypcosas
WuaukaTtopHsle 30eKTpopl. [lonydeHue u AHa3 00bEKTOB: 5 pabora
XapaKTePUCTHKA BOJILTAMIIEPHOM KpuBoit. [TpeaensHblii ONPEJEIICHIE IPUMECEN B
nuddysuonnstii Tok. Tonsporpadus. Vpasuenue ClutaBax, TMoxynpoBoa-
UnbkoBuya. YpaBHeHHE NONIporpaduueckoii BOMHbI HHUKOBBIX MaTepuaax.
UnbkoBuya - I'eiiposekoro. IToTeHIMAaN HOMYBOIHBL. Msyuerue sarpssHerus
Unentudukanus 1 onpeenenye HeOpraHMIeckKuxX 1 OKpYKaIoLICH Cpea
OpraHM4ecKux coeauHeHuit. COBpEeMEHHBIC BH/IBI
BOJIBTAMIIEPOMETPHUH: TIPSIMasi i HHBEPCUOHHAS,
[IEPEMEHHOTOKOBASI; XPOHOAMIIEPOMETPUS C IMHEMHON
pasBepTkoii (ocumsutorpadus). [Ipenmyrnectsa u
OTrpaHHYEHHS [0 CPABHEHHIO C KIIACCHYECKON
nonsiporpadueii. [IpakTuueckoe npuMeHeHne
BOJIBTAMIIEPOMETPUYECKUX METOOB U
aMIepOMETPHUICOKOT0 THTPOBAHUS. AHAIN3 O0HEKTOB:
OIpeJIeNieHIe PUMECei B CIUTaBax,
HOJTYTIPOBOHUKOBBIX MaTepuanax. U3yueHne
3arpsi3HEHHs] OKPYXKAIOIIEH Cpejt
18 2 PYBEXKHASI KOHTPOJILHASI PABOTA. 2 IToaroroBka k 2 pyOexHOH 1 KommsroTep. 12 15 [1], [3-5],
KOHTPOJIBHOM pabore. TECTHPOBaHHE [7-12], [16],
[17], [19]
HUTOTI'O 3A 4 CEMECTP 54 | 108 54 50 70 [1], [3-5],
[7-12], [18],
[17], [19]
HUTOT'O 3A KYPC 108 | 180 | 18 90 100 140 [1- 19]




6. (OOpa3oBaTejibHBbIE TEXHOJOTHH

[IpenogaBanne IUCUUIUIMHBI BEAETCS C MPUMEHEHHEM CIEAYIOIIMX BUAOB 00pa30BaTENbHBIX
TEXHOJIOrUi: paboTa B KOMaHze, 00y4eHHe Ha OCHOBE OIBITa, MHIUBUIyaIbHOE 00yUeHUE, MSKANCIUILITMHAPHOE
o0ydeHue, onepexarlas caMoCTOsTeNbHas padoTa.

OcHOBOI1 00pa30BaTENbHBIX TEXHOJIOTHIA, UCTIONB3yEMbIX B JAHHOH IUCLIUIUIMHE, SBISIETCS CUCTEMHBIN
MOJXO0Jl, KOTOPBIM OTJIMYAeTCs JIMYHOCTHOH OpPHUEHTUPOBAHHOCTHIO, JMArHOCTHYHOCTHIO, MHTEHCHBHOCTBIO,
JIUAJIOTHYHOCTBIO, MOJICTUPOBAHUEM MPOPECCHOHANBHBIX CHTYyalldii, TPOCKTUPOBAHUEM JUIAAKTUYCCKUX
(YHKIMU B €IMHCTBE C KOMMYHUKATHBHBIMH U JJMYHOCTHBIMU CMBICIIAMH, MOAYJIBHOCTBIO, MEXKITPEIMETHOCTBIO,
KpeaTUBHOCTHIO. OTUACTH MCHONB30BaHA M TEOPETHUYECKas KOHIEMIMSI METO/a CBEPHYTHIX MH()OPMAIMOHHBIX
CTPYKTYP.

B npenogaBannm Kypca UCIONb3YIOTCSI COBpEMEHHbBIE 00pa30BaTeIbHBIE TEXHOIOTHU:

® TEXHOJIOTHS DJIEKTPOHHOTO 00yueHus (peau3yeTcsl P MOMOIIH 3JIEKTPOHHON 00pa30BaTeIbHON CpeJIbl
COI'Y npu ucnons3zoBanuu pecypcoB ObC, npu MpoBeAeHNN aBTOMaTH3UPOBAHHOTO TECTUPOBAHUS H T.
1.);
®  pEHTHHTOBAasi TEXHOIOTHSI;
®  HWHTEpaKTHUBHBIE TEXHOIOTHU;
e nH(}pOpPMAMOHHO-KOMMYHHUKATUBHbBIE TEXHOJIOTHU;
®  HcCle0BaTeIbCKAE METO/BI B 00YUCHUM,
e mpobiemMHOE O0yUYeHHe.
B y4eOHOM mporiecce HCIOMb3YIOTCS aKTUBHBIE M MHTEPAKTHUBHBIE (DOPMBI MPOBENCHUs 3aHsIThHi. Ha
JTane M3YYCHUS NEpBBIX pAa3JeIOB HCIONB3YIOTCS TPYIIOBBIE M CAMOCTOATENbHBIE (OPMBI  PabOTHI,
HAalpaBJICHHbBIC HA OCMBICICHHUE CIIOKHBIX HECTPYKTYPHPOBAHHBIX MIPoOJIeM npexmera o0ydeHus, (HOpMUpPOBaHHE
COOCTBEHHOM apryMeHTUPOBAaHHOM IO3UIMH 10 POOJIEMHBIM acleKTaM M3y4aeMoN TeMbl. 31eCh UCIOJIb3YeTCs
Takue 00pa3oBaTebHbIC TEXHOIOTUH KaK:
e pa0oTa B MaJjIbIX IPyMIax/mapax mo pa3oopy KOHKPETHOH TeMbI, pa3pa00oTKa MPOECKTOB
e  oHJaliH-ceMuHapbl. KakIblil U3 yUaCTHUKOB HaXOIUTCS y CBOEr0 KOMIIBIOTEpA (CPEICTBA CBA3H), A CBSI3b
MEXKIYy HUMH TOAJEp)XHBaeTcs 4epe3 VIHTepHET MOCPEACTBOM 3arpy’kKaeMoro IpPUIIOKEHHS,
YCTaHOBJIEHHOTO Ha KOMIThIOTEpE KaXkIoro ydactHuka (Zoom, Meet, Skype u np.);
®  TECTUPOBAHMUE;
e jeknug-Oecena, JIEKIHUS-IUCKYCCHUs;
®  MyJIbTHUMEIMHHBIEC JIEKLUU C 3JIEMEHTaMHU IMCKYCCHH; JIEKLIUSI-BU3yalu3aLus, KOTOpas MPOBOIAUTCS C
BU3yaAJIN3ALMEN TOHATUH;
®  UHIMBHIYaIbHbIEC U IPYIOBbIE KOHCYIbTALIUH.

B nensx peanuzanuy MHIUBHIYATbHOTO MOAX0AA K OOYUEHHIO CTYAECHTOB, OCYIIECTBILSIIOIINX yIeOHBIN
MpOLeCC MO WHIWBUIYAJIBHONW TPAEKTOPUU B paMKaxX WHAWBUAYAJIHHOTO pabodero IuiaHa, U3ydeHHE NaHHOW
JUCLUIUIMHBI MOXET OCYILLIECTBISITHCS 4Yepe3 WHAMBUAYaJbHbIE KOHCYJIbTALMU NPENOAABATENS OYHO, B Yachl
KOHCYJIbTallUH, MO 3JEKTPOHHOH IOYTe, a TaKKe C HCIojib3oBaHHEM Webex, miuatdopmbl ITUCTaHIIMOHHOI'O
o0yuenust Moodle, muunbiii kabuHer crynenTta Ha caiite COI'Y, apyrux snementos OM1OC COI'Y.

Jns mui ¢ orpaHMYEHHBIMH BO3MOYKHOCTSIMU 3I0POBBS IIPEAYCMOTPEHA OpPTraHM3alMsl KOHCYJIBTALUH C
WCIOJI30BAHUEM JJIEKTPOHHOM MOYTHI, MIaT(opMbl OUCTAaHIMOHHOrO oOy4deHuss Moodle, nuuHbId KaOMHET
ctyneHTa Ha caiite COI'Y, npyrux snementos JUOC COI'Y.

Bce Buzmel yueOHOI paboOTbl MOTYT NPOBOAMTHCA JMCTAHLIMOHHO HAa OCHOBAaHUHM JIOKAJIBHBIX
HOPMAaTUBHBIX aKTOB.

7. YueOHO-MeTOANYeCKOE o0ecniedeHNe CAMOCTOSATEIbHOM padoThl
CamocrosTenbHas pa60Ta o6yqa}01unxc>1 ABJIACTCA OJHHMM W3  BHUIOB y‘le6HLIX 3aHATHH.

CamocrosTenbHas pa60Ta MMPOBOAUTCA C LICIIBIO:
® CUCTEMATU3allUl W 3aKpCIUICHUA MOJYUYCHHBIX TCOPCTHUYCCKUX 3HAaHUU | NPaKTHUYCCKUX YMCHI/Iﬁ
06yan0mI/1xca CTYACHTOB;,



® yrIIyOJICHUS ¥ PACIIUPSHUS TEOPETUUCCKUX 3HAHUM;
e (popMupoBaHHMS YMEHHI WCIOJL30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO JIOKYMEHTAIUIO H
CIEIUATBHYIO IUTEPATYPY;
o (popmupoBanus CaMOCTOSITEIFHOCTH MBIILICHUS, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHUIO U CaMOpEaIN3alliu;
® Da3BUTHS UCCIICAOBATEIbCKIX YMEHUH.
CamocrosiTenpHas paboTa 00yUJaroIMXCsl OCYIIECTBISCTCS Ha MPOTSKCHUN U3YUYCHUS BCCH JMCIIUTIIMHBI
B COOTBETCTBHH C YTBEP)KJICHHOM B Y4COHOM ILUTAHE TPYJOEMKOCTBHIO M COCTOUT H3:
® paboOTHl CTYJICHTOB C JICKIMOHHBIMH MaTepuajaMH, IOMCKa W aHAJIM3a JIMTEPaTypbl M 3JICKTPOHHBIX
HMCTOYHHMKOB MH(OpMAIIUH 10 3aaHHOH TEME;
® BBIMOJTHEHMS 3aJaHIH 711 camocTosITenbHON paboTsr B DMMOC COI'Y;
® M3YYCHHUS TEOPETUYECKOro, MPABOBOI'0 U CTATUCTHUECKOr0 MaTepuaa JUis MOJArOTOBKH K JIAOOpaTOPHBIM
3aHATUSM U HAITMCAHUIO KyPCOBOM pabOTHI;
® TIOJTOTOBKH K DK3aMEHY.
Tembl 1 (hOpMBI BHEAYAUTOPHOM CaMOCTOATENBHON padOThI, e¢ TPYAO0EMKOCTb COJEpKATCI B pasjeie S,
Tabm. 5.1.

Memoouueckue ykazanus no 0peaHu3ayuu CAmMoCmoamenbHou pabomel Cyo0eHmos

Iloocomosxa « nabopamopnou padome. Ilpu TOATOTOBKE K JiabopaTopHOi padoTe HEOOXOIUMO
BHUMATCIIbHO H3Y4YUTH TeOpeTI/I‘IeCKI/Iﬁ marepuall 1o IIaHHOﬁ pa60Te, TEXHUKY BBIIIOJIHECHHUA SKCIICPUMEHTA,
O3HAKOMHUTBECSI C HMHCTPYKIMSAMH K TpuOOpaMm, KOTOpBIE HCIONB3YIOTCS TIPHU BBITIOTHEHWH pPAa0OTHL. 3aTtemM
HEOOXOAMMO HW3YYHTh TPHUMEpPHI PAacUeToB, YSICHUTh XOA palOTBHI, pPAacCUATATh MAacChl HABECOK BEIECTB,
HEOOXOMMMBIX JUISI TPUTOTOBIIEHUS pacTBOpoB. OOpaboTka pe3yiapTaToB JHabOpaTopHBIX pabdor. OT4ér o0
nabopaTopHOi paboTe JOMKEH COJepXKaTh BCE MOTYUYCHHBIC SKCIIEPUMEHTAILHBIC PE3yJIbTaThl, HEOOXOANMEIC
pacu€rel u BBIBOABL [IpM (DUKCHUPOBaHWUM PE3YNHLTATOB W3MEPEHHS 0co00¢ BHUMAaHHE HY)XHO OOpaTHUTh Ha
COOTBETCTBHE 3aluCH (KOJIMYECTBO 3HAYAMMX IM(pP B YUCIE) TOYHOCTH H3MEpEHHS. Pacyérbl JOJKHEI
cofepxaTh Bce (GOpMYJIbl M BBIYMCICHHS C yKa3aHWEM eNWHUI] H3MepeHus. Bce pe3ynmpTaTsl M3MepeHuit
HEMOoCpeNCTBEHHO (hUKCHUPYIOTCS B paboueil TeTpaan MIApUKOBOW WIIM TENIEBOW PY4YKOH. 3amucCh pe3yabTaToB
M3MEpeHnH Ha YepHOBHKE WM KapaHIaIIoM He Jomyckaerca. llpum odopmieHnn paboT MO KauyeCTBEHHOMY
aHanmm3y B KOJOHKY «PeareHT» HeoOXoamMo BmucaTh (popmyny pearenta. [Ipw BBITONHEHWH BBIYUCICHUI
HE00XO0ANMO COONIONATh MpaBmiIa OKpyrieHus. Bee rpaduku BRITTOMHSAIOTCS TOIBKO HA MUJUTUMETPOBOM Oymare
pa3mepom He MeHee popmaTa AS. I'padmku 00s13aTeIHPHO TOHKHBI COMEPIKaTh 3arojOBKH, 0003HAYEHUS OCEH C
yKa3aHHEM eTUHUI] N3MEPEHHH U BBITOIHATHCS C COOTIOEHUEM OIPENeIeHHOr0 MaciTada.

OT4€T MOMKEH MPEeIOCTaBIATHCS MPEMOABATENIO IS TPOBEPKH B TEUEHUE HEAETH TIOCIE BHITOIHEHUS
nmabopatopHoi paboTel. HeakkypaTHo odopmieHHBIE OTYETHI K MpOBEpKe HE MpuHUMATCA. [IpoBepka
nmabopaTopHOH PabOTHI COMPOBOXKIAETCS COOECENOBAHHMEM C TIIPEIOAaBaTelNeM. BBIITONMHEHHBIMA CUHUTAIOTCA
TOJBKO MPUHSATHIC TpenoaBaTeneM 1adopaTopHbie padoTh!!

Pewenue 3a0au. llepen perenrneM 3aqa4 HeOOXOAUMO BHUMATENBHO U3YYUTh TEOPETUUECKII MaTepHall,
popaboTaTh KOHCIIEKT JIEKITUH, pa300paTh IPUMEpHI pellieHns 3a1a4. Perenne 3aaq pekoMeHyeTcsl HaYMHATh
¢ Haunboee MPOCTHIX, OIM3KUX K UMEIOIIMMCS B 33Ja4HHUKe TpuMepaM. Y TOIbKO 3aTeM NepexoauTh K PEmeHuto
OoJiee CIIOKHBIX BapHATUBHBIX 33jad. [Ipu penieHnn 3ama4 peKOMEHIYEeTCs 3alrcaTh KpaTKOe YCIIOBHE 3aJlauH,
YpaBHEHUS peakiuii, NCXOoaHble Gpopmynbl s pacuéra. He pekoMeHayeTcsl HCIoNb30BaTh TOTOBhIE KOHEUHBIE
(hopMyIBI, KOTOpBIE BBIBOAATCA B INpuMepax pemeHus 3amad. C HCXOMHBIX (QOPMYNI HEOOXOIMMO BBIBECTH
pacuéTHBle, a 3aTeM TMOACTABUTH B HUX YHCICHHBIE 3HAauUeHHs. TakuM o0pa3oM, 3amuch B TETPagu JODKHA
coziepxaTh (hOPMYJIBI U BCE BBIYUCICHHS C YKa3aHUEM SIUHUI] U3MepeHHs. PekoMeHIyeTcs mpu 3alucy BETUIHH
4€TKO yKa3blBaTh K KAaKUM BEIIECTBaM, PAacTBOpaM, CMECSIM M T. 1. OHM OTHOCATCSA. llpu BeUUCIEHUSIX
Heo0XOoAMMO o0OpaliaTh BHHMAaHHE HAa WX TOYHOCTHh (UCIONB30BAHWME HYKHOTO 4YHCIA 3HaYammx mudp) u
COOJIFOJIEHUE TTPABUIT OKPYTIICHHUS.



Buvinonnenue mecmoguvix 3a0anuii. Tlepen HavaaoM BBITOJHEHUS TECTOB CIeAyeT BHUMATEIBHO U3YUUTD
TEOPETUUECKUI MaTepHall, MpOopeliaTh 3aJadyd 0 JAHHOM TeMe€ M OTBETUTh Ha BOMPOCHl, HMMEIOUIMECS B
yueOHHKE. BEITIONHSIS TECTHI, CIIEAYET UMETh B BUY, YTO OHU OBIBAIOT CIICAYIOIINX THIIOB:

1. Beibop mpaBHUIIBHOTO OTBETa U3 YHCIA NPEIOKEHHBIX. B 3THX TecTax HE0OXOIUMO BHIOpPATh OIUH
MPaBUJIBHBINA OTBET U3 YHCIIA TPETOKEHHBIX.

2. MuoxecTBeHHBIH BbIOOp (0€3 MeTkn). HeoOxoaumo BBIOpaTh BCE MpaBUIIBHBIE OTBETHI M3 YHCIA
MPEATOKCHHBIX.

3. Tectpl cnuyeHus. B 3TuxX Tectax K psiay BOMPOCOB HYXKHO MOA0OPaTh MPaBUIILHBIA OTBET M3 4YMCIa
MPEATIOKCHHBIX.

4. TecTbl paH>XUPOBKH. B 3TOM cityuae He0OXOTUMO PACHONOKUTH OTBETHI B IPABUIILHOM TTOPSIIKE.

5. 3aKpbIThIE TECTHI. 3/1€Ch BAPHAHTHI OTBETA HE MPEIIAraloTCsl, CBOH OTBET HEOOXOMMO BITHCATH B MOJIE
OTBeTA.

Tloozomoska doknada (pegpepama)c mynomumeoutinou npezenmayuen. JIokiaan — MUCbMeHHas pabora
o0beMoM 10-18 mewyaTHBIX CTpaHUII, BBIOJIHIEMAs CTYJACHTOM B TEUCHHE JUTMTEIBHOIO CpOKa (OKOJIO MECsIa).
Hoxman — KpaTKoe TOYHOE H3JI0KEHHE CYIIHOCTH KaKoro-iudo BOMpPOCa, TeMbl Ha OCHOBE HECKOIBKHX
MEPBOMCTOYHUKOB. JlOKiam JOMKEH cojepKaTh OCHOBHbIE (DaKTHYECKHE CBEACHHS W BBIBOABI 10
paccMmaTpuBaeMoMy Bormpocy. [lomumo pedepupoBaHusi MPOYUTAHHOH IJUTEPATYphl, OT CTyAEHTa Tpedyercs
apryMEHTHPOBAaHHOE M3JI0KEHNE COOCTBEHHBIX MBICIIEH 110 paccMaTpruBaeMoOMy BOIIPOCY.

Iloozomosxka Kypcosoii pabomwl ¢ Myabmumeoutinou npezenmayueti. KypcoBast pabora BBITTOIHSIETCS KakK
WHIMBUyallbHask TBOpUYECKas dKCIIEpUMEHTaNbHAsT padoTa M MpeAroiaraeT UCIolib30BaHNEe 3HAHUI U HABBIKOB,
MOJTYYEHHBIX CTYJICHTAMH 110 BCEM BUJIaM YUeOHOM JesTEeNbHOCTH JUCIIUTUINHBI « AHATTHTHYECKAsT XUMUSD).

enpio BBITIONHEHHUSI KypCOBOW pa0OTHl sBIsieTCS (OPMUPOBAHHME HABBIKOB CaMOCTOSITEIBHOTO
TBOPYECKOT'0 PelIeHus MpodecCHOHaIbHBIX 3a/1a4.

3amayaMy BBITIOJIHEHHS KYpCOBOW pPabOTHI SBISIOTCS CHCTEMAaTH3allMs, 3aKpeIUiCHHe, YTriayOleHHe U
pacmupeHre NPHOOPETEHHBIX CTYJSHTOM 3HAHWN, yMEHHW, HABBIKOB [0 PEIICHUIO pACUETHBIX 3ajad,
MOCTAHOBKE M BBHITOTHEHUIO XUMHUYECKOTO SKCIIEPUMEHTA

CTpyKTypa KypcoBoii padoTsl
KypcoBas paboTa nomxHa BKIOYATh CIACAYIOIINE pa3esbl:

e Tumynvnulil 1ucm
TUTYyIBHBIA JTUCT SBISIETCS TIEPBBIM JIMCTOM KYPCOBOM pPabOTHI M OpOPMIIIETCS MO COOTBETCTBYIOIIEH
¢dopme (Ipuiaoxenne 1).

o Cooepicanue
Conep:kaHue TOIDKHO BKIIIOYATh IIEPEYCHb BCEX UMEIOIINXCS B TEKCTE KYPCOBOM pabOThl HAMMEHOBaHUN
pa3menoB, MOIPA3leNioB W IIYHKTOB C COOTBETCTBYIOIIMMH HoMepamu. CrpaBa OT HauMMEHOBaHHH
pa3znenoB, MOAPA3IeioB U MYHKTOB KypcOBOH pabOThl HEOOXOIMMO YKa3blBaTh HOMEpa CTPaHMI, Ha
KOTOPBIX OHH HAUHHAIOTCA.

e Begedenue
Bo BBeneHnm KypcoBod pabOTBI OOOCHOBBIBAETCS AKTYaJbHOCTh MCCIIEAYEMOH TEMbI, CTElleHb €€
HAay4YHOM HOBH3HBI, aHAJTU3UPYETCd OOBEKT W MPEIMET HCCIENOBAaHUS, ONPENENSIOTCS Lelb W 3a4a4d
pabotel. OO0beM BBeneHus cocTaBiseT mpuMepHo 10% Tekcra (HO He MeHee 1 cTpaHHULIbI)

e OcnogHnasa wacme pabompl COCTOUT U3 TPEX TJIAB. 0030pa Iumepamypsvl, IKCHEPUMEHMALLHOU YaACTHU U
2nasbl 00CydcoeHUe pe3yibmamos Uccied08aHUs.

e Inasa 1. O030p rumepamypol
B nepBoii rnaBe mpuBomuTcs 0030p JUTEpaTyphl MO UccieayeMol mpobieme. Creayer IOMHHTh, YTO
TEOPETUUECKUI MaTepuall, U3YUYEHHBIH CTYAEHTOM W W3JIOKEHHBI B 3TOH IJlaBe, HE JOIKEH OBITH
MPOCTHIM «Iepeckazomy. CrenyeTr u3yunuTh 1 0000IUTE HMEIOITYI0CsS HHPOPMALMIO, TPOaHAIU3UPOBATh
e U chenarb 3aKa0yeHue O COCTOSIHMM paccMaTprBaeMod MpoOJIeMbl Ha CErOAHSIIHUN AeHb. AHAIN3
JUTEPaTYPHBIX JaHHBIX IPOBOAUTCS, KaK IpaBuio, 3a 10 jer.

e [naesa 2. Ixcnepumenmanvnan uacmep



Bo BTOpOﬁ rj1aBC MpeacTaBjicHa I/IH(bOpMaHI/IH 10 MPUMECHSACMBIM PCAKTHUBAM, an/I60paM " yCTaHOBKaM,
pacyeTsl HaBECOK, METOANKAM IKCIEPUMEHTA.

e Inasa 3. Obcyrncoenue pe3ynibmamos
B TPECTbIO TJIaBy  JOJIKHBI OBITH MpEeACTaBJICHBI JKCIICPUMCHTAJIbHBIC JaHHBIC, Ta6J'II/II_ILI, Fpa(bI/IKI/I,
PUCYHKH, PacU€Thl, CTATUCTUYECKUI aHaJIN3, © HHTEPIIPETALIU PE3YJIHTATOB.

e  Buigoon
B 3T10i1 wactu pabOTHl MPUBOATCS OCHOBHBIC BBIBOJBI TI0 Pe3y/IbTaTaM IMPOBEACHHOIO HCCIICIOBaHUS.
BI)IBOZH)I OOJIKHBI COOTBETCTBOBATH 3a/jladaM UCCIICIOBaHUsA, TPUBEACHHBIM BO «BBCI[CHI/II/I».

e Jlumepamypa
Crucok JIMTCPATyphbl OOJDKEH BKIIIOYATH B cebs Bce MaTcpualbl, UCIIOJIB3YEMbIC CTYJACHTOM B IIPOLECCE
BBITIOJTHEHHUSI pabO0ThI, pacloioKeHHbIE B MOPsIKEe YIIOMUHAHU. HemomycTiMo ucrons3oBaHne MeHee 5
ucroynnkoB. CnHcok nuTeparypbl (GopMHpyeTcs B TMOpAAKe 1o aigaBUTy, BHayaie
PYCCKOSI3bIYHBIC MCTOYHUKH, Jajiee MHOCTpaHHbIe HCTOuHKKH. [Ipyu TaHHOM crnoco0Oe rpynnupoBKH
Bce Oubnuorpaduyeckiue onucaHus pacnoiaratoT no angaBuTy GpaMUINi aBTOPOB WM HEPBIX
CIIOB 3arylaBUi  JOKyMeHTOB. buOnunorpaduueckue omnucaHusi NpPOU3BEICHUN aBTOPOB-
0JTHO(DaMIIIBIIEB paCIoiaraloT B a(aBUTe MX WHHUIMATIOB. CHHCOK JUTEpaTypbl 0QopMIIsiETCss B
coorBerctBu ¢ aeiictBytonm ['OCTom (Ilpuioxenue 2).

TemMaTHKa KypCOBBIX padoT

TeMbl KYpCOBBIX padOT 10 aHAJIMTUYECKOH XMMHH (DOPMHUPYIOTCS M YTBEpXKAAlOTCsA Ha kadenpe, Imo
KOTOPOM BBIMOJHSIETCS JaHHasl paboTa M COOTBETCTBYIOT o01iei Temarrke HUP kadenpsr.

Tembl KypcoBBIX paboT MpeiaraloTcsl CTyIEHTY PYKOBOJHUTENEM C IpaBoM BheIOOpa. BwIOOp TembI
OCYIIIECTBIISIETCS CTYIEHTOM CaMOCTOSTEIHHO C YYETOM Hay4HbIX HMHTEPECOB, aKTYaJIbHOCTH TEMBI, ee
MPAKTUISCKOW 3HAYMMOCTH, HAJIWYHS JIATEPATyphl W HOPMATHBHOrO obecredeHus. He nomyckaercst BBIOOD
OMHOM W TOH e TeMbl IBYMS MW Ooyiee CTYIACHTaMH OIHOH Tpynmbl. B OTHENbHBIX Ccloydasx CTYACHTY
MIPEIOCTABISACTCS IIPABO MPEMTIOKATh COOCTBEHHYIO TEMY KYPCOBOM pabOTHI C 000CHOBAaHHEM II€JIECO00Pa3HOCTH
ee pa3paborku. PopMyIHPOBKA TEMBI B 3TOM CIy4ae AOJDKHA OBITh COTIIACOBAHA C PYKOBOIUTENIEM.

B HekoToppIX chmydasx K 3amUTe MOTYT OBITh IIPENCTaBIEHBI IIUTepaTypHble paboTel (0e3
IKCIIEPUMEHTAIBHON YacTH), IPEAICTABIISIOMIE CO00H 00CTOATENbHBIE 0030DPHI JINTEPATYPHBIX JaHHBIX IO OTHON
13 BKHBIX MPOOIIEM aHAINTHIECKOH XUMUHL.

Odopmitenune KypcoBoii padoTsl

KypcoBas pabora nomkHa OBITH HamMCaHa HAYYHBIM SI3BIKOM. TeKCT mumiercss obe3nmndeHo, T.e. 0e3
UCIOJIB30BaHMS JIMYHBIX MecTomMeHui. CoOmofeHne MmpaBui rpaMMAaTUKU U opdorpaguu pyccKoro s3blka
SIBIISICTCS] 00SI3aTENbHBIM.

Wznoxxenne marepuana OOIDKHO OBITH IOCIeNOBaTeNbHBIM. JlOJDKHA HPUCYTCTBOBATH JIOTMYHOCTb,
CTPOrOCTh TEPMHUHOJIOTHH, €€ TEOPETUUECKasi HHTepIpeTanns. SIcHa aBTopcKas no3uuus. BeIBoabl HOKHBL OBITH
o0ocHOBaHBI. He OKHO OBITE COKpAIeHHi MTOHITHI U (pa3, UCTIOIh30BaHHE a00peBUaTyphl 03 pacuPpoBKU
ee B Tekcre. HeoOX0oOuMMO BHMMATEIbHO OTHECTUCh K LUTHPOBAHUIO OTIENBHBIX IHOJOKEHUH HPUBOJUMBIX
MaTepuanoB. CChUIKM Ha pa3pabOTaHHOCTh M3y4yaeMOW MpoOIeMbl y4eHBIMH 00s3aTenbHBI. Bce cChUIKM 1O
TEKCTy JaloTcsi B KBaApaTHBIX CKoOKax. llutata nomkHa OBITH «3aKOBBIYEHA» M HAa HEE YyKa3blBaeTcs
MEepBOMCTOYHUK. BocnponsBenenre Marepuana 6e3 yka3aHus Ha MCTOUYHUK KBAIM(HULIMPYETCs KaK Iiiaruar.

Tekct paOOTBl MOXET OBITH BBINOJIHEH METOIOM KOMIIBIOTEPHOI'O Habopa B TEKCTOBOM PEIAKTOpE
Microsoft Word 1 HaneyaTtaH Ha CTPYHHOM HJIH JIA3€PHOM NIPHHTEPE B PEKXUME KaUECTBEHHON Ie4aTH Ha OJXHOU
cropoHe Jnmcra Oernoit Oymaru dpopmara A4 (210x297 mm) wepes 1,5 mexcrpounsix nuntepBana. [lpugpt — Times
New Roman. Pasmep mpudra 14 (12) mynkroB. Tekct HOKEH MMETh YETKHE OYepTaHHUsl BCEX CHMBOJIOB.
[leuaTs nomkHa OBITH O0€3 CMa3bIBaHMS M HEMIPOIIEYaTAHHBIX MECT, IOMAapPOK M UCIPABICHHH.

JomxHbl coOmonaThes Cleayromue pa3mepsl nojiei: gesoe — 30 MM, mpaBoe — 15 MM (mocie oOpesku
Kpail MoxeT yMeHbIIHThCS 10 10 MM), BepxHee — 20 MM, HIKHEe — 20 MM.



Kaxnayro rnaBy TpeOyercs HauMHATHL C HOBOro Jyimcra. Kaxknas rinaBa HauMHaeTcs co ciioBa «l naBay,
3areM IUGpPBI (KUCIONB3YyeTCs CKBO3HAS HyMepallus IJIaB BO Bceil pabote). ['nmaBbi, pasziensbl, moapasnuesibl,
ITyHKTBI M TIOJITYHKTHI CJICAYET HyMEPOBaTh apaOCKUMU IU(ppaMy U 3alUChIBATH ¢ a03aIHOTO OTCTYIA, B KOHIIC
HOMEpa TOYKa He cTaBUTCS. [JMaBel MOMKHBI MMETh MOPSAIKOBYIO HYMEpalMI0 B IIpelenax BCEro TEKCTa
JUCCEPTAIIMK, 3a HMCKIIOYCHHUEM MPUJIOKCHHH. 3arojoBKU TOJIJIAB CIICAYET BBINOJHATH C HOBOrO ad3ama ¢
MPOITUCHON OYKBBI 0€3 TOYKHU B KOHIIE, HE MTOTYCPKUBasi, UCIONb3Ysl BEIpABHUBAaHUE (BBIKIIOUKY) 110 IICHTPY.

3aroloBKM M TIOZ3aroJIOBKM OOBIYHO BBIACISIOTCS IOJYKUPHBIM HIPU(TOM (JIOMyCKaeTcs IedaTh
3aroJIOBKOB M TOJ3arojioBKOB 0OoJiee KPYMHBIM, HONYKUPHBIM MpUPTOM Arial), BO3MOXHO HCIIOIb30BAHUE
KYpPCHUBHOTO HauepTaHus. [lepeHOCHI CIIOB B 3arojioBKax HE JOMYCKarOTCs, €CIIU 3arOJIOBOK COCTOUT U3 JIBYX
MpeUIOKEHU N, UX pa3JeNsaioT TOUKoi. B konye 3azonoexoe mouka ne cmasumcsa! Ilepenoc cnoe ¢ 3azonoexkax
He oonyckaemca!

Ecnu rmaBa coctouT M3 OAHOTO pasnena, TO OH HE HyMmepyercs. Ecim pasmen coCcTOMT U3 OMHOTO
rmojipasiesia, TO OH TaKke He HyMmepyercs. Hanuune oHOro nojpas/ena B pa3aeine SKBUBAICHTHO (PaKTHISCKOMY
OTCYTCTBHUIO Pa3IeioB.

Kpachas cTpoka (OTCTyN IepBOM CTPOKH) 00SI3aTEILHO JISNAETCs B Havalle KaKJI0ro absaia (¢ OTCTyroM
1,25-1,27 cm ot JieBoro mojisi crpaHuibl). Jlius Haamucell Ha WHOCTPAHHBIX S3bIKAX HMCIIOJIB3YETCs JIATUHCKUN
mpudr. Pumckue mudpbl Takke Ie4araroTcs JaTHUHCKAM ImpudToM. BripaBHMBaHUe (BBIKIIIOYKA) TEKCTa
ycranapiuBaercs «[lo mmpuHe cTpaHuisl»y. Ilpu HamucaHuM TekcTa padOThl CieayeT u30eraTh «BUCSIUUX
CTPOK», T.€. TIEPEHOCUTH OJIHY CTPOKY ab3alla Ha CIEIYIOIIyI0 CTpPaHUILy, WIIM 3aKaHUYMBATh CTPAHMITY TOJIBKO
OITHOI CTPOKO# ab3ara.

B TekcTre MOXHO HCHOJIB30BaTh MIPU(TOBBIC BbIACACHUS (pa3mep IIpudTa, MONYKUPHBIHA, KYPCHB),
cTapaiitech nzberath «[logu€pkrBaHKEe CHMBOJIOBY.

Bce cokpamenusi, mpuBoanMbIe B TEKCTe pabOThI, JOMKHBI ObITh pacmr(poBaHbI, 32 HUCKIIOYEHHUEM

HEOOJIBIIOT0 YHCIa OOIIECTTPUHSATHIX.

OmeuaTku, OMHUCKH, TpadUyuecKue HETOYHOCTH JOIyCKAeTCs MWCIPABIATh MOAYUCTKOM  HIIH
3aKpaliuBaHueM Oenol Kpackoi (KOPPEeKTOPOM TEKCTa) U HAHECEHHEM Ha TOM K€ MECTE UCIIPABIEHHOIO TEKCTa.
He nmomyckarorcst pykonucHble BKJIaAKM U BKiIeikH. OmnedaTky, ONMCKHU, HETOYHOCTH MCIPABILSIIOTCS TeIEBOH
pyuKoit gepHoro usera. OTaenbHble c10Ba, HOPMYIIbI, YCIOBHBIE 0003HAYCHUS Pa3pEIlacTcs] BIUCHIBATh B TEKCT
OT PYKH YEpTEKHBIM MIPU(PTOM YepHBIM LiBeTOM. [loamnucu u nosicHeH!sI K pUCyHKaM U rpaduKaM OJKHBI ObITh
Ha JIULIEBOW CTOPOHE.

Hymepamust ctpanun npou3BOAWTCS BHU3Y, IO LEHTPY CTPaHUIBI, apaOCKuMu HuppaMu, HIpHPTOM
Times New Roman, pasmepom 12 myHKTOB B Tpeienax HHKHErO MO C TAaKUM pacdeéToM, 4ToOBI 0 KOHIIA
HWDKHEH CTPOKM TEKCTa OCTaBajiOCh OKOJIO 1 cM (IIpu 3TOM OOBIYHO PACCTOSIHUE OT Kpasi CTPAHUIIBI O HIDKHETO
konoHTHTYNa (B mporpamme Microsoft Word) cocraBmsier 1,27 cm). [lpu Hymepamuu CTpaHUI] HE CIEIyeT
MIPOCTABJISITh THUPE U IPYTrUe 3HAKU NPENUHAHUA.

IIpu sToM mepBasi, BTOpasi CTpaHUIIA HE HYMEPYIOTCSA, TO €CTh HyMEpalus HaYMHAETCS CO CTPAaHMUIIBI
«Copepxanne» ¢ mudpsl «3». Ctparnisl ¢ HazBaHusMu «l 1aBa I O030p auteparypbm», «l'maBa Il CoOcTBeHHBIE
uccnenosanus» u «lIpunoxeHusr» He HyMEpyrOTcs M B OOIMil cu€r cTpaHHL HE BXOAAT. Talimiel, cxemsl,
pacroyoXKeHHbIe HA OTIENBbHBIX JIMCTAX, BXOOAT B OOIIyI0 HyMmepamnuio crpanul. Ilpu 3ToM Ha cTpaHuunax,
PacIONOXKEHHBIX B aTbOOMHOI OpUEHTALH HOMEP HE MPOCTABIISETCS.

Ilepenocs! c0B MO clloraM JearoTcsl 10 BCEMY TEKCTY paboThl, KpOME 3ar0JIOBKOB.

Hns  wumocTpaMyu  TEKCTa  PabOThl  OMYCTHUMO HCIHONb30BaHHE PHUCYHKOB, XHUMHYECKUX U
MaTeMaTHYecKux (opMyll, CXeM, auarpamm, tadnuu, ¢ororpaduili 1 APYroro WUTIOCTPALIMOHHOTO MaTepHaa.
Bech mumrocTpatioHHbI MaTepuai (TabauLbl, AMarpaMMbl M PUCYHKH) TOJDKEH B 0053aTENILHOM IOPSAKE UMETh
Ha3BaHUSL.

Wnmoctpauuu crenyer pacnojaraTb B padoTe HEMOCPENCTBEHHO IIOCiEe TEKCTa, B KOTOPOM OHHU
YIIOMUHAIOTCA BIIEPBBIE, MM Ha ciedyiomedl crpanuue. Miumroctpanum, 3a HCKIOYEHHEM HIUTIOCTpAalUd
MPUIIOKEHHH, CllelyeT HyMepOoBaTh apaOCKUMH U(ppaMH CKBO3HOH HyMepaluen.

Pucynkn ™Moryr ObITh BBINONHEHBI B 4YEPHO-O€JOM WM LBETHOM BapuaHTe. @ortorpadum,
WUTIOCTPUPYIOLIE COOCTBEHHBIE UCCIIEJOBAHUS, MOXKHO BKJICHBATDH B PadoOTy.



[Ipu moaroroBke TekcTa pabOTHl, PUCYHKOB W TaONUI HEOOXOIUMO OOECIEeUYnBATh PAaBHOMEPHYIO
KOHTPAaCTHOCTb U YETKOCTh UX N300pakeHusl, n30eraTb MEJIKUX, MaJIOPa3IUIMMBIX JICTaJICH.

Bce mmmoctpanuy TOMKHBI BBIIONHATHCS HA CTaHAAPTHBHIX JHcTax ¢gopMata A4 M pasMemarbes Tak,
9T0OBI UX OBUIO YAOOHO BHAETH O€3 MOBOpoTa paboThl. B ciydae OONbIIMX HILTIOCTPAIMi, €CJIi TOBOPOT pabOTHI
HEU30eKEH, pasMelleHue Taomuilel, ¢ororpaduu, rpaduka U T.O. HAJAO OPHUEHTUPOBATH TaK, YTOOBI IS
MPOCMOTpa HILTIOCTPAIIMK TUTUIOMHAs paboTa pa3BopauuBallach [0 YaCOBOH CTpeEIKe.

IIpu pasmenennn WUIOCTpauuil He AOIYCKAIOTCSA «pa3pbIBb». ECiIM Ha CTpAaHMIIE C TEKCTOM BCE e HE
XBaTaeT MecTa JJisl TIOJHOTO pa3MelleHus TaOmulpl, TruarpaMmel, Gororpaduu, pucyHka u T.J., TO UX CIEAyeT
MEPEHOCHUTD Ha CIEAYIOIIYIO CTPAHUILY.

He cnenyer no tekcty paboThl MPUBOAMUTH MOAPS HECKOIBKO TaONIUI, TPaQHKOB, AUArpaMM H T.[., TaK
KaKk MOTYT BO3HUKHYTH 3aTPyJHEHUS NPH OMHCAHHMH COOCTBEHHBIX CY)XKJEHHUU, BBIBOJOB, MPEIOKEHUH IO
MPHUBEACHHBIM U(DPOBBIM TAHHBIM.

He nomyckaercs 3akaHuMBaTh TaBy (MOArNaBy) HIUTIOCTpanmedl 0Oe3 MOCHEeNyIoNmMX BBIBOIOB U
yMmo3akioueHui. MinmtocTpaiuu He pa3MenaloTcs BO BBEICHUN U BEIBO/IaX PabOTEHI.

Wnmoctpanuu, npu HEOOXOJMMOCTH, MOTYT HWMETh HAUMEHOBAHUS M MOSCHUTENbHBIC JaHHBIC
(monmpucyHouHblit TekeT). [lpm 3TOM Jomyckaercs yMmeHbllleHHe MpudTa Tekcrta jgo 12 myHkroB. CioBo
«PHCYHOK» ¥ HAUMEHOBAHHE ITOMEIIAIOT TIOCIIE MOSICHUTENBHBIX JIAHHBIX W PACIIONATAIOT CICAYIONIMM 00pa3oMm:
Pucynok 1 unu Puc. 1 — Buemmmwmii Buj npenapara.

Wnmoctpanny, 3a HMCKIIOYEHWEM WLTIOCTPAUKA TPUIOKEHWUH, CIIeAyeT HyMepoBaTh apaOCKuMu
uudpamu B mpenenax Bced paborel. Ecim B pabore TOMBKO OfHA WIUTIOCTpanHs, TO OHAa OOO3HAYaeTCS
«PHCYHOK.

Hudporoit MaTepran HomkeH oQOpPMIATHCS B BHe TaOiwi. TaOmwiry ciieayeT BBINONHATH B paboTe
HEIMOCPEICTBEHHO II0C/IE TEKCTa, B KOTOPOM OHA YIOMHHAETCS BIEPBbIE, WIM Ha CIELYIOUIeH CTpaHHIIE.
Tabmuipl caeayer HyMepoBaTh apaOCKMMM IudpamMu HOPSAKOBOH HyMmMepaluell B Ipeaenax BCed paboThI.
Haspanue TaOnuubl ciienyer pasmeliaTh Haj TaOiauied ciacBa Oe3 ab3alHOrO OTCTyla B OJHY CTPOKY C e
HOMepoM uepe3 Tupe. Hax Ha3zBaHMEM IO MpaBOMY Kparo yKasbIBaeTcs HOMep TaOiuubl, Hanpumep: «Tabmuia
1». Ecniu B paboTe omgHa Tabiuiia, TO OHa J0/DKHA o0o3Hadathbes «Tabmuma». Ilpu mepeHoce 4acTd TaOJIMIIBI
Ha3BaHME IIOMELIAIOT TOJIBKO Haj NEpBOi 4acTy Tabiuiel. JlomyckaeTcs yMeHbIIeHHE pa3Mepa mpu@Ta TeKcTa 1
MEKIYCTPOUHOTO HMHTEpBaja BHYTPU TaONMIbL 3arojlOBKM TaOMMIBl KaK NPaBUJIO BBIACISIIOTCA KUPHBIM
mpudTom. Ilpu nepeHoce Tabnuiubl Ha APYTYIO CTPAHHUIYy ClenyeT BKIOYNTH «IIOBTOpATH Kak 3arojoBOK Ha
KayK/101 CTpaHMILIE» B CTPOKE 3arojOBKOB, Yepe3 «CBolcTBa TaOIULIbLY.

VYpaBHeHHud U (QOpMyJBI CIELyeT BBIAEIATH M3 TEKCTAa B OTAENBHYIO CTPOKY. Bbllle M HuXe KaxIou
($hopMyJIBl UM YpaBHEHHSI IOJKHO OBITH OCTABJICHO HE MEHEE OAHOW CTpOKH. IlosicHeHMs 3HaUeHUH CUMBOJIOB U
YHUCIOBBIX KOG (UIMEHTOB CIEAyeT MPOBOAUTH HEMOCPEACTBEHHO 1mon (GopMylod B TOM  xe
MOCJIEAOBAaTEIbHOCTH, B KOTOPOM OHM AaHbl B ¢opmyie. Beimie n Himke Kaxaod (opMynbl TOKHO OBITH
OCTaBJICHO HE MEHEE OIHOW CBOOOAHOW CTPOKU. 3HaU€HHWE Ka)KIOr0 CHMBOJIA M YMCIIOBOrO Kod(dduumeHnrta
ClleflyeT JaBaTh C HOBOW CTpOKU. IlepBylo CTpOKy MOSICHEHHMS HAa4MHAIOT CO ClIoBa «rae» 6e3 asoerouns. Ecnun
YpaBHEHHE HE YMEILIAeTCsl B OOHY CTPOKY, TO OHO JOJDKHO OBITH NMEPEHECEHO IOCiIe 3HAKa PaBEHCTBA (=) MU
IocTie 3HaKOB IUToc (1), MUHYC (-), YMHOKEHHUA (X), neieHus (:), Wik APYruX MaTeMaTHIeCKUX 3HAKOB, TPUIEM
KOHEYHBIM 3HAK B HayaJle CJIEAYIOIEH CTPOKH NOBTOPSIOT. DopMysibl B paboTe ClieayeT HyMepoBaTh apaOCKUMU
uudpaMu NOPSIKOBOM HyMmepalued B mpeaenax Bceil paOoTel, MO0 paszena B KPYIJIBIX CKOOKax B KpaHEM
MIPaBOM IOJIOKEHUH HA CTPOKE.

Hns n300pakeHnsT MaTeMaTH4ecKux (opmys, CHMBOJIOB IUTIOC-MHHYC (%), rpagycoB (°) W T.ao.,
UCTIOJIB3YETCSl BOSMOXKHOCTD «Bcmaska cumsonosy (mporpamma Microsoft Word).

@®opmyIbl, MOMeIaeMble B MPUIIOKEHUH, JTODKHBI HYMEPOBATHCS OTACIBbHOW HyMepauued apaOcKuMu
uudpamu ¢ fo0aBiIeHHEeM Iepen Kax 1o Hudpoid 0003HaUeHHs IPUIIOKEHMs, Hanpumep, popmyna (B.1). Ecinu B
pabore npuBeneHa ogua ¢popmyia, ee Hymepyrot (1).

B kypcoBoii paboTe momycKaroTCsi CCBUIKM Ha 3aKOHBI, CTaHAAPTHI, TEXHUYECKHUE YCIOBUS U JpYyrHe
JOKYMEHTHI IPH YCJIOBUH, YTO OHH MOJTHOCTBHIO M OTHO3HAYHO OMPEEISIOT COOTBETCTBYIOLINE TPEOOBaHHUS.

Hns  n300pakeHusT CTPYKTYPHBIX XUMUYECKHMX (OpPMYyJ HCHOJNB3YIOTCA — CIIENUAM3UPOBAHHBIC



porpaMMBbI — peiakTopsl popmys (Hampumep, ISIS Draw).

B Tekcrax Ha pyccKOM S3bIKE W JIIOOOM JAPYroM, B KOTOpPOM B KauecTBe an(aBUTa HCIONB3YeTCs
KAPWUIMIA, TPUMEHSIOT «IIapHble KaBBIUKM», AJS aHTIIMHCKOrO M JPYTHX SI3BIKOB, B KOTOPBIX HCIOJIB3YeTCs
JMATHHCKUH MWpUPT HUCHONB3yIOTCs "aHrnuiickue kaBbluku'. Jleduc B CIOXKHBIX CIIOBax HE OTHAENsACTCS
npoOenaMu (Harpumep, OKUCIUTEIbHO-BOCCTAHOBUTENbHAS). THpe MEX Ty CIIOBaMH IPoOeIaMu OT/enseTcs.

B 1menom pekomMeHAyeTcs NpU KOMIBIOTEDHOM Ha0Ope BHHMATENBHO CIEAWTh 3a YKa3aHUSMH,
BHOCUMBIMH B TEKCT MPOTPaMMHBIM OOECIICUEHHEM, 3TO TMOMOXKET BOBpEMs MCIpPaBUTH opdorpaduyueckue u
MyHKTyallMOHHBIE OINOKH.

TpaauumonHo, paboTa 3aKaHUMBAETCS YHCTOH HE3aMOTHEHHON CTpaHuIen

KypcoBas paborta cmmBaercs ¢ NOMOIIBIO MANKH-CKOPOCHIMBATENS WM IOMEMIAIOTCS B TAMKy C
(atinamu.

PeryiaMeHT npeaocTaBJjieHHs] KYPCOBOii paGoThI IJIsi MPOBEPKH B CUCTEME «AHTHILJIATHAT

1. OOyyaromuiicsi, He MeHee 4eM 3a 10 pabouux JHEH 10 3aIIUThl KYpCOBOW PabOThI MPEIOCTaBIIsSCT
PYKOBOJIMTEIIO JJIEKTPOHHYIO BEPCUIO 3aKOHYEHHON KypCOBOW PabOTHI.

2. KypcoBas pabora, opopmieHHass ¢ HapyIICHWSMU METOJAWYECKUX YKa3aHHWH [0 BHITOTHEHUIO,
CYIIECTBYIOIIMX TPeOOBaHHM MO OQOPMIICHHIO M TpeOOBaHMM K HAaMMEHOBaHMIO (aiijla K IPOBEPKE HE
JIOTTyCKaercsl.

3. PykoBomutenb, yOemuBIIMCH, 4TO paboTa odopmileHa MPAaBHILHO M COOTBETCTBYET TpeOyeMOMYy
YpOBHIO B cHCTeMe «AHTHUIUIaruaT», OTHpaBisier ¢aill WM KOHTPOIMPYET OTMPaBKYy OO0YyYarommMmcs,
TIOCPEIICTBOM DJJIGKTPOHHOM ITOYTHI Ha e-mail ¢ moMeTkod B mone «rema» - aHThiiaruar. [lpm 3Tom
HaMMEHOBaHUe (Qaiiia B 00s3aTENbHOM MOpSAKE UMEHyeTcsl — (aMuivs, BUJ pabOThl, JUCIUILINHA, B
dhopmare ykazanHoM B oOpasne — iBanoB BKP, iBaHOB KypcoBasi AHaTUTHIXUM.

4. Tlocne momydeHus: OTBETHOTO MHUCHMa C yKa3aHUEM ITOJIOKUTENFHOTO pe3yibTaTa H3MeHeHus B (aiin
¢ padoToi 00J1bIIIe HE BHOCSTCS.

5. @aiin ¢ KypcoBod paboTOl O0yUJaIOIMUKCS CaMOCTOSTEIIEHO pacliedaThIBACT M pa3MeliaeT B IarKe-
cKopocuiuBateiie Wik QaitoBoi mamnke. Ilocne yero oOydvaromuMcs Ha kadeape Moiaydaercs OTMETKa Ha
JUTEBON YaCTH TUTYJIBHOTO JIMCTA.

6. B ciydae BBIABICHUS PACXOXKICHUH MEKTY COACPKUMBIM (aiifla ¥ pacleyaTaHHbIM BapUaHTOM
padoTa cHuMaeTcsi ¢ 3amUThl. OTBETCTBEHHOCTh M KOHTPOJb 32 COOTBETCTBHEM JISKUT Ha pykoBoautene. K
3ammuTe JOMYCKAaloTCAd TOJIBKO KYpPCOBBIE palOTHI, 3aperuCTpHUpOBaHHBIE Ha Kadenpe Kak IpOIIe/IIne
MIPOBEPKY, OTYUHBIIIAE COOTBETCTBYIONIYIO OTMETKY Ha JIMIIEBON YaCTH TUTYJIHHOTO JIUCTA.

3ammuTa KypcoBoii pa6oTsl

3ammTa KypcoBOM paboOTHl MPOBOIMTCS B 4 ceMecTpe B MPHUCYTCTBHH KOMHCCHH TIpenojaBaTeien
kadenpsl. [ 3aUTHI CTYIEHT TOTOBHUT A0Kian (Ha 7—10 MUH) 1 MyTbTUMEIUITHYIO Tpe3eHTanui0. B mokmnane
M3JIaraloTcs OCHOBHBIC pe3ynbTaThl paboThl. [1o oKoHYaHMM JOKIana CTyIEHTY 3a7atoTcs Bonpockl. OTBedas Ha
BOIIPOCHI, CTYJIEHT MOKET IOJb30BATHCS KYpCOBOM PabOTOH, MPHBOAWTH COAEpIKAIIMecs B HEH NaHHBIC WM
IUTHPOBATH OTACIBHBIC TIOIOKECHUSL.

VYyacTue CTyJIeHTOB C pe3ylbTaTaMu KypcoBOW pabOThl B KOHPEPEHIIUU SBISETCS TMOATOTOBKOM K
yCIIEUTHOM 3amuTe KypcoBod pabote. Ilpu yciaoBuHM yCHENTHOTO BBICTYIUIGHHS Ha KOH(EpEeHIUU
CTYIEHT 0CBOOOXIAaeTCs OT 3alIUThI KYpCOBOM pabOTHI.

Ilpn omeHke KypcoBOH pabOTHI yYHUTBHIBACTCS, HACKOJIBKO pPE3YJIbTaThl PabOTBl COOTBETCTBYIOT
TIOCTABJICHHBIM LIEJISIM, YYUTBIBAETCSl YMEHHUE CTYIACHTA OOCTOSITEIFHO M YETKO JIOJIOKUTH PE3YNIbTaThl KypCOBOU
paboThl, a TaKKe IIONHOTA OCBELICHUS IIOCTABJICHHBIX BOIPOCOB W MpPEACTABICHHAs MYJIbTUMEIUIHAS
npeseHTanus. [IpuHHMaercst Takke BO BHHUMaHHE IOJHOTa W NPaBHIBHOCTH OTBETOB Ha 3a/aHHBIE BOIPOCHI.
OneHnBarOTCSI KypcOBbIe paOOTHI IO CYIIECTBYIOIIEH B By3e OaJUIBHO-peUTHHTOBOU cucteme (oTinyHo (86-100
6amioB), xopomo (71-85 6amnos), ynosierBoputensHo (50-70 GaisioB), HEyJOBIETBOPUTENbHO (<49 Gaios).
OneHka 3a KypcoBYIO 3a00Ty BBICTABIISIETCS B 3a4€THYIO KHIDKKY. CTyAEHT, HE BHIIOIHUBIINN KYpCOBYIO PabOTy
M0 HEYBAXHUTEIBHOW MPHYMHE, CUMUTAETCA HMMEIOIIUM aKaJIeMHUYECKYI0 3aJI0JDKEHHOCTh. Jlydrime KypcoBbie



pa60TI)I MOTr'yT OBITH MNpeaACTaBJICHBI HAa CTYJACHYCCKYIO HAYYHYIO KOHq)CpCHHI/I}O, APYTHUC HAYYHO-IIPAKTUYCCKUC
KoH(epeHInH.

C MCTOOANYCCKMMU YKA3aHUAMHU 11O BBIIIOJHCHUIO U O(bOpMJ'IGHI/I}O KprOBOﬁ pa6OTI)I Ka)KHI:Iﬁ CTYACHT
MOXET O3HaKOMHTBCsI Ha caifTe AucTaHroHHOTO o0yyenus COI'Y mnomanka cuctembl «MOODLE» no
cesuike: http://Ims.nosu.ru/.

VYuebHast nuTepaTypa U METOJUYECKUI MaTepuall 10 OPraHU3alid CaMOCTOSITEIbHON paboThI

CTY/JICHTOB OTpPa)XCHbI B pabouyeil MmporpaMme ITHUCHUIUIMHBI «AHAJIMTHYECKAas XUMHs» W Ha caite
muctanironHoro ooyuenuss COI'Y mmomanaka cucremsl « MOODLE» mo cesuike: http://Ims.nosu.ru/.

8. OueHouHble CpelCcTBA /IS TEKYIIero KOHTPOJISI YCHeBAeMOCTH, PYOeKHOii aTrrecTaluu u
NMPOMEKYTOYHOH aTTECTALMH 110 MTOraM OCBOCHUS AUCIHUILIUHBI.
Kputepun oneHnBanus KoMIeTeHIUI (OPMHPYIOTCS Ha OCHOBE OaJJIbHO-PEHTHHTOBON CHUCTEMBI C

MOMOUIBI0 BCEr0 KOMILJIEKCA METOAMYECKUX MaTEpPUaJIOB, OINPEAEISIONIMX MPOLEAYPhl OLIEHUBAHUSA 3HAHUU,
YMEHUW, HABBIKOB U (WJIM) OIBITa JEITEIBHOCTH, XapaKTePU3YIOIIMX JIaHHBIA 3Tan  (OpMHUPOBAHUS
KOMIIETEHIIUH.

8.1. OueHouHble cpeAcTBa AJ NPOBeIeHUs TeKYIIero KOHTPOJISI yCreBaeMoCTH
Texywuii konmpoaw. Tlompa3dymeBaeT OIIEHKY YpPOBHSI TEOPETHUYECKOTO HM3Y4EeHHUs Marepuana, Tak U
JKCIIEPUMEHTANILHON paboThl B JabopaTopHoM mpakThkyme. OlleHKa CTyJeHTa CKIaJbIBacTcsi n3 0allioB,
MOJMYYEHHBIX  TMPH  BBINONHEHWW  J1a0OpAaTOPHBIX  3aHATHH, HWHIUBHIYAIbHBIX  3aJIaHWH,  y4eOHO-
nccaenoBarenbckux pabdor (YUP), zammTel 1a00paTOpHBIX paboT, TECTOB, KOHTPOIBHBIX PabOT, MTOMAITHHUX
MUCHMEHHBIX PabOT, KOTOPBIC SBISIFOTCS 00S3aTENBHBIM JUISI BCEX CTYACHTOB. Pe3ylbTaThl TEKYIIErO KOHTPOIS
CITy’KaT OCHOBAHUEM JIJIsl BBICTABIICHHUS OIICHOK B BEJJOMOCTH KOHTPOJIBHBIX HeJlelb (aTTecTaluii) Ha (paKyybTere.

Kpurtepuu ¢popmupoBanns 6aajibHOIl CTPYKTYPHI OLIEHKH

®opma KOHTPOJIA MuH. Kosi-BO Makc. Koi-BO
OaioB 6amioB
Texymas oLeHKa CTyIEeHTa B TeUeHre 1-8 Helenu COCTOUT u3: 13 20

- BBITIIOJIHEHHE IUCbMEHHBIX IOMAIIHUX 3aJaHUH 110 TEMaM 3aHATHH,
WHIUBUIYaTbHBIX 3aJJaHUH M CAMOCTOATEThHON PabOThI (KOHCIIEKTOB)
(6)-66

- IOAATOTOBKA M OTBETHI Ha TabopaTOpHBIX 3aHsATHsX 0,6 68 7 =3,50

- BBITIOJTHEHHE U 0(hOpMIIEHHE PE3yNbTAaTOB JTA00PaTOPHBIX PadoT —

0,5007=3,50
1-51 pyOexHast KOHTpoNIbHAs paboTa (KOMIIBIOTEPHBIN TECT) 12 15
Tekymias oueHka crygenta B tedeHue 10-17 Hegenu cocTouT us: 13 20

- BBITIIOJIHEHNE IMCbMEHHBIX JIOMAIIHUX 33JaHUH 110 TeMaM 3aHATHH,
WHAMBUAYaIbHBIX 3aJJaHUI U CAMOCTOSITENILHON paOOThI (KOHCIEKTOB)
(8)-66

- IOATOTOBKA M OTBETHI HA 1a0OpaTOpHbIX 3aHATUsAX 0,6 68 7 =350

- BBIIIOJIHEHNE U 0pOpMIIEHHE PE3YNIBTATOB J1aOOPaTOPHBIX padboT —
0,6 60 7=3,56

2-51 pyOexxHast KOHTpONIbHas paboTa (KOMIbIOTEPHBIN TECT) 12 15

Htoro 50 70



http://lms.nosu.ru/
http://lms.nosu.ru/

CTy,[[GHT, HpOHyCTI/IBHJI/IfI 3aHATUC, UMCCT IIPABO OTUUTATHCA IO NPONYHICHHBIM TCMaM.

Ilpumep eonpocoe 0nsa no020moeKu K 1a00pamopHomy 3anAmuI0
o TeMe «O01He TeOpEeTHUECKIE OCHOBBI aHANUTHYECKON XUMHH.
Peaknuu komiiekcoobpa3oBanus. PaBHoBecHsI peaklnii KOMILUIEKCOOOpa30BaHMsD»

1. OcHOBHBIE PU3HAKU KOMIIJIEKCHBIX COCTUHEHUH.
2. Kitaccugukanus KOMIUIEKCHBIX COCIMH CHUM.
3. CBolicTBa KOMIUIEKCHBIX COEMHEHUH YCTOWYMBOCTh, PACTBOPUMOCTh, OKpacKa, JIeTy4ecTh.
4. CryneHuatoe KoMIulekcooOpa3oBanue. KoHcTaHThl ycToWuMBOCTH (CTymeHYaTele u obmme). DakTopsl,
BIIUSIOUINE HA YCTOMYUBOCTH KOMITJIEKCOB.
5. CKOpOCTh peakiuii KOMILJIeKCooOpa3oBaHus. XenaTHblit 3hdeKT.
6. Kimaccudukanus opraHi4ecKiX peareHTOB M UX MIPUMEHEHHE B aHaJIH3e.
7. ®AT'. AATI'. Biusuue ctpyktypsl OP Ha ux cBOWCTBa.
8. XapakrepucTHKa JJAOMJIbHBIX M HHEPTHBIX KOMITJICKCOB.
9. OxapakTepu3ylTe CKIOHHOCTh HOHOB K KOMILJIEKCOOOpazoBaHuto. [IpumMepsl.
10. Mcronp30BaHue pa3nuyusi B YCTOWYMBOCTH CTEMEHEH OKWCIEHHWS METaJUIOB TPHAJbl Kele3a sl aHajm3a.
[IpuBecTu npuMephl U ypaBHEHUS PEAKLIUIAL.
11. YkaxknuTe OKpacKy pa3IMYHbIX HOHOB U PEAKIUH UX UICHTH(OUKAIIH.

Ilpumep unousudyanvrHozo 3a0anus
o Teme " OOIIHe TeOpEeTUIECKNE OCHOBEI aHATMTHIECKON XUMuH. KHCIIOTHO-OCHOBHOE PaBHOBECHE B
MHOTOKOMITOHEHTHBIX cHUcTeMaX. bydepHbie pacTBopsl. ['uaponus coseii»

Bapwuanr 1
1. JlaifTe XapaKTepUCTUKY W TMPUBEAUTE IPUMEPHI CUCTEMATHIECKOT0 M IPOOHOT0 XoAa aHanm3a. [Ipemmoxkure
cxeMy pasJeeHns cMecH, coctosimeit u3 NH4™ Ag*, Pb®.
2. Ha ocHOBe pa3nuyHBIX TEOPHH KUCIOT U OCHOBaHMI oxapaktepu3yiTe cBoiictBa AlCls.
3. TlokaxuTe IMyTH CMENIEHNS PABHOBECHS PEAKIIMH THIPOIHA3a XIOPHIa AMMOHHUSI.
4. BrBenute Gopmynny BeraucieHus pH amerataoro 0ydepa.

Ipumep konmponwvHoll padbomul
o Teme «O01Ime TeopeTHIeCKNe OCHOBBI aHATUTHIECKON XUMHUH. KHCIOTHO-OCHOBHBIE PABHOBECHS M UX POITh
B QHAIATHIECKON XUMHUI»

BapwuanT 1
1. PaccunraiiTe MONApHYIO KOHIIEHTpaImio 6pomuaa kobaneta (II) B pactBope (mr. 1,182 r/em®) ¢ maccoBoii
noseit conu 18%.
2. MonspHasi KOHIEHTpalusi OKuciutens B pactBope paBHa 0,025 ™ombs/n. Ompenenure MOISPHYIO
KOHIIEHTpAIMIO 3KBUBaeHTa okuciuTens B peakiun: KMnOs+H202+H2SO4—MnSO4+...
3. Beruuciure pH caHTHMONSAPHOro pacTBopa ykcycHoit kuciotsl (K,=1,74-107).
4. Paccunraiite crenens rugponusa u pH B 0,18 M pactBope O6pomuna ammonusi. CocTaBbTe ypaBHEHUS
THJIPOIN3a CONH B MOJIEKYIIAPHOM M MOJEKYIapHO-HoHHOM Buje. Kp(NH3)=1,76-10".

Ilpumepnoe codepocanue yueono-ucciedosamenvckoit pavomot (YUP) no obnapysicenuro Kamuonos
(Kucnomno-wienounasn knaccupuxauus) u anuonog 1-3 zpynn ¢ pacmeope
B kaxxp1ii BapraHT BXOJAT Pa3HbIE HOHBI U3 BHIIIEIIEPEUNCICHHBIX Pa3/ICIoB.
1. Karumons 1-3 rpymm: Sr¥, Ba®, K*, Li*, Na*, NH,", Ca**, Ag*, Pb**, Hg,*".
2. Karnons 4-6 rpynm: Fe**, Fe**, Mg®*, Mn?*, Bi**, Ni*, Co*, Hg**, Cd**, Cu®, AI**, Zn*, Cr*".




3. Awnnonsl 1-3 rpymi: S04%, S%, SO4%, COs%, PO, NOs, NO», CHsCOO:, CI, Br, I.
VYuebnas uccienoBarenbckas padora cryaeHToB (YUPC) «AHanu3 cyxoro BeIecTBa»: CMeCh KAaTHOHOB
1-6 rpynn 1 annoHoB 1-3 rpynm.

8.2. OuneHouHbIe cpeACTBA AJI NPOBeeHUs Py0e:KHOM aTTecTaluu
Ilpumepst mecmogvix 3a0anuil 011 KOHMPOJIA 3HAHU
byghepnvie pacmeopuvl na pH
HE BIUAIOT
yBenuuusaror pH
ymensbiaroT pH
COXpaHSIOT MOCTOSHHOE 3HaueHue pH

Kakas meopus ssnsemces snexkmponHou?
Teopusi AppeHuyca

Teopust JIpronca

teopust [ludaropa

teopus bpencrena — Jloypu

Oxpawusarom becysemnoe Niams 2opeKu 8 KUpNnUYHO-KpACHbIU Yeem KamuoHbl
KanbIus

JIUTHUS

J)Keneza

AITIOMUHUS

Kamuonwvr cmponyus okpawusarom becysemnoe niams 20peixu 8
KapMHUHOBO-KpPaCHBIA IIBET

roxy0oii 1BeT

(hHoNeTOBBI  IBET

JKEJITBIN 1LIBET

Kakas koncmanma npumensiemcsi 8 pagHogecut 0CadoK- pacmeop
JACCOIAIIII

MIPOM3BEJICHHE PACTBOPUMOCTH

HECTOMKOCTH

TUAPOIH3a

Kaxas xoncmanma npumensiemcsi ¢ KUCIOMHO - OCHOBHOM PAGHOBECU!
HMOHU3ALNH

MIPOU3BEICHNE PACTBOPUMOCTH

HECTOMKOCTHU

YCTOMUYHUBOCTH

PaccuuTaiite pPOH 0,1 M pactBopa 6poMOBOIOPOAHOM KHCIOTHI
1

8

3

13

Paccuumaiime pOH 0,01 M pacmeopa x10po6000poonoil KUCIOmbL



12
8
7
14

Paccuumaiime pH 0, 01 M pacmesopa cudpoxcuda xanus
10

2

11

12

Paccuumaiime pH 0, 1 M pacmeopa eudpoxcuoa kanus
1

10

2

13

2

Haszosume cneyughuueckuii peakmue Ha KAmMuon amMMmOHUsL
peaktuB Heccnepa

peaktus I'puHbspa

peaktuB Uyraepa

peakTuB MibMHCKOTO

Haszoeume cneyuguueckuii peaxmug na xkamuown nuxenst (1)
peakTuB I'puHbsipa

peaktuB Heccnepa

peaktuB Uyraesa

peakTuB MIIbMHCKOTO

CKO]leO JJIEKMPOHO6 NPUHUMAENT OKUCTIUMENb 8 peaKyuu
HNO; +KMnQOs + H,SO4 = HNO3+MnSO4+K>SO4+H,0
3

7
5
8

CKOIbKO 21eKMPOH08 0moaem 60CCMAHOBUMENb 6 PeaKyuu
HNO: +KMnO4 + H2SO4 = HNO3+MnSO4+K2SO4+H-.0
3

7
2
8

Kamuonwl kobanema okpawuearom nepivi 6
CHHHH 1IBET

JKENTHIN I[BET

KpacHBIN IBET

3CIICHBIN [IBET



Kamuonwvr kaomusi okpawusaom nepiivl 6
CUHHUH IIBET

JKEITBIN IIBET

KpPAacCHBIH LIBET

3€JICHBIN 1IBET

Humpam - anuon no knaccugpuxayuu bynsena omnocumcs x ... epynne
IIEPBOU

BTOPOH

TpeTbel

YEeTBEPTON

Conesoil a¢hgpexm — smo
pacTBOpeHne ocajKa
MOJy4YeHUE paccoiia
BBITIA/ICHUE 0CaJIKa
o0pa3oBaHUEe KOJIJIOHU 1A

Kamuouwt no ceposo0opoonoil knaccugpuxkayuu pazoenensvt Ha ... 2pynnol
TpH

ATh

IEeCTh

YeThIpe

Kakue KamuoHbl MOMNCHO onpedeﬂumb C nomouvbro peakmuea ’-Iyzaeea
Ag*
Fet?
Ni*?
Ca*?

Kakne noHBI MOJKHO OIIPENETUTE C TOMOITBI0 Tekcarmanodeppara (11) kamms
Fe*

Cu™

NH,*

COaz_

Pacmeopumenu, npucoedunsiowue npomonsl, Ha3bIBAIOMCS
aIpOTOHHBIMU

MPOTOT €HHBIMHU

MPOTOPHUILHBIMH

amM(UIIPOTOHHbIE

Pacmeopumenu, obpasyiowue npu uonuzayuy nPOMOHsl, HA3LIBAIOMCA
anpOTOHHBIMHU

[IPOTOr€HHBIMU

MPOTOPHUIBLHBIMH

aM(UIIPOTOHHBIE

Hepequcm/tme pacmeopumenu, OMHOCAWYUeECA K anpoOmoHHbIM pacmeopumeim
KCHJIOJ



METaHOI
(enon
3TaHOI

Iepeuucnume pacmeopumenu, OMHOCIWUECS, K KUCTOMHBIM PACMEOPUMETIAM
MTHPOIT

(deHon

TOJTYOI

aMMHaK

B komnnexcHuix coeOuHeHUsAX C853b MeXHCOy KOMNIEKcoobpasoseamenem u 1ueanoami 0OCYywecmeisiemcs no
MEXaHHU3MY

MOHHOMY

JIOHOPHO-aKIETOPHOMY

CBapOYHOMY

000011eCTBICHUS IIEKTPOHHOH Maphl

Cnocobrocmo aueandos Kk 00pa3z08aHuio KOOPOUHAYUOHHOU CB53U HA3bIBAIOM
JIEHTATHOCTBIO

CTENEHBI0 OKUCIIEHUS

BOCCTAHOBHUTEIEM

OKHCIIUTEIIEM

Coznacro npasuny Yyeaesa 6onee ycmouuusbiMu AGNAIOMCA
KOMIUIEKCHI C MECTUWICHHBIMHU IIIKIAMU

KOMILIEKCHI C YEThIPEXUICHHBIMH IIUKJIAMHU

KOMIUIEKCHI C TPEXWIICHHBIMHU ITHKIAMU

KOMILUIEKCHI C BOCBMUYJICHHBIMH IUKJIAMHU

Ilepeuens eonpocog K 1-0it pydescroii KOHmpoabHOU padomul
(Komnvlomepnoe mecmuposanue) — 3 cemecmp

1. Ilpeamer aHaNWTHYECKOM XHWMHH, €€ CTPYKTypa M 3HayeHHE. METONOJIIOrMYECKHE ACIEKThI
AHAINTUYECKOW XUMHW. BHUBI M METONbI aHaM3a; 3JeMEHTHBIH, ()yHKIMOHATBHBINA, N30TOIHBIN, MOJIEKYIISPHBIH,
(ha30BbIil. MAKPO-, MUKPO- U yIbTPaMUKPOAHAIIH3.

2. OcCHOBHBIE THIIBI XHMHYECKHX pPEAaKIUH B  AHAIMTHUYECKOW XWMHH:  KUCIIOTHO-OCHOBHBIE,
KOMITIEKCOOOPA30BaHIsL, OKUCICHUS-BOCCTAHOBIIEHHSL. VICTONb3yeMble MPOLIECChI: OCaKICHUS-PACTBOPEHHE, SKCTPAKLS, COPOLISL
Koncrants! paBHoBecnst peakimii 1 mporieccoB. COCTOSHHE BEIECTB B WACATBHBIX M pealbHbIX cucTeMax. IloBenenvie
ATEKTPOITITOB M HEANIEKTPOIIUTOB B pactBopax. KoaddwrwieHTs! akTrBHOCTH. KOHIIEHTpaIMoHHBIE KOHCTAHTHL.

3. CKOpOCTh peakiiii B XUMHYECKOM aHaim3e. beICTphie i MeJIeHHBIE PEaKIIH

4. KucnorHo-ocHOBHbIe peakuud. COBpeMEHHbIE MPEACTABICHUS] O KUCIOTaX W OCHOBaHWSX. Teopuu
Bpencrena — Jloypwu, JIbtonca, Appennyca. KucinorHele 1 OCHOBHBIE CBOMCTBAa pacTBOpUTenei. BrusiHue npupoasl
PaCTBOPHTENS HA CHITY KACIIOT ¥ OCHOBaHWH. HuBermmpyronmit n muddepenmmpyronmii a3ddekt pactopurens. bydepHsie
PacTBOpHI M UX cBolcTBa. bydepHas emkocTs. Beranciierne pH pactBopos.

5. Ilpomeccel ocaxiIeHMs M COOCaXIeHHs. PaBHOBecue B CHCTEME pacTBOP — OCagOK. MeTombl
OCaXJIEHUS W coocaxaeHus. IIpuMeHeHHe HEOpPraHW4YeCKMX W OpraHHYeCKHMX peareHTOB JUIS OCAKIECHHS.
CriocoObl pa3zeneHus MyTeM YCTaHOBJICHHUS Pa3iUUHbIX 3HaueHnd pH, o0pa3oBaHKsT KOMIUIEKCHBIX COEANHEHHUH
n mnpumeHeHuss OBP. ['pynmnoBbie peareHTHl M TpegbsaBisieMble K HUM TpeOoBaHMA. XapaKTEPUCTHUKU
MaJIOpacTBOPUMBIX COEAMHEHNH, HanboJee YacTO UCTIONIb3YEMBIX B aHANHN3E.

6. 3amaun u BbIOOp Merona OOHAPY)KEHHS U MUACHTHU(PHUKALNN XUMUYECKUX COEIMHEHNH, AaTOMOB, HOHOB.
JpoOHblii 1 cucTeMaTHueckuii anammus. Ouznveckre METoAbl OOHAPYKEHUS U UACHTH()HUKAITUN HEOPTaHUIECKUX



U OpraHrMYCCKUX BCUICCTB. MI/IKpOKpI/ICTaJ'IJ'IOCKOHH‘IGCKI/Iﬁ aHaJIu3, HI/IpOXI/IMI/I‘lCCKI/Iﬁ aHaJIn3 (OKpaHII/IBaHI/Ie
IIJ1aM€HH, BO3I'OHKA, O6pa3OBaHI/Ie l'[epJ'IOB). KanenpHplii ananu3. Ananus PacCTUpaHUCM IMOPOIIKOB.

Ilepeuens 6onpocos ko 2-0ii pydesrcrHoii KOHMPOALHOU Padombl
(Komnwviomepnoe mecmupoeanue) — 3 cemecmp

1. OKHCIHMTETBHO-BOCCTAHOBUTEIIbHBIE peakimy. YpaBHenue Heprera, CranmapTHbId U (pOpMaTBHBIN MOTEHITHAI.
CB:13b KOHCTaHTbI paBHOBECHS CO CTaHIaPTHBIMU MOTeHIMaIaMy. HarpapsiieHue peakimy OKUCIEeHNs — BOCCTAHOBJIEHHSL.

2. Peakupy KOMITIEKCOOOPa30BaHWS. THWIBI W CBOWCTBA KOMIUIGKCHBIX COGIUHEHHH, WCIIONB3YyeMbIX B
aHaymTHdeckod  xumud.  Kraccuukaimysi KOMIUIEKCHBIX — coequHeHHH. CTymeHuaToe — KOMILIEKCOOOpa3oBaHHE.
KomiecTBeHHBIE XapaKTEPUCTHKH KOMIUIGKCHBIX COSIMHEHHUH, KOHCTaHTBI YCTOMUYMBOCTH, (YHKIUS OOpa3OBaHUSI,
(yHKUMST 3aKOMILTEKCOBAaHHOCTH, CTEIIeHb 00pa30BaHusi KOMILIEKca. TepMoMHaMITIecKast i KHHETHYeCKast yCTOMIMBOCTh
KOMITIEKCHBIX CoelHeHHH. TeopeTnueckre OCHOBBI B3aMMOZEHCTBIS opraninyeckux peareHToB (OP) ¢ HeopraHmyecKuMH
noHamu. BrvsiHue nprpoip! QYHKIMOHATIEHO-aHATIMTHYECKHX TPYII, MX PACHIONOKEHNS, CTEPEOXHMMHIHI MOJIEKYIT pearcHTa
Ha CEIEKTUBHOCTH €r0 B3aMMOJEHCTBUS C HEOPraHMYeCKMMH MOHaMH. OCHOBHBIE THITBI COSAMHEHHH, 00pa3syeMbIX C
yaactueM OP. Xenatel, BHYTPUKOMILUICKCHBIC COCGAWHEHUS. LCIONmp30BaHME KOMIDIEKCHBIX coeauHeHnid u OP B
Ppa3IMYHBIX.

3. Meronsl »KCTpakuuu. TeopeTHuecKne OCHOBBI METOJOB. 3aKkoH pacmpeneneHus. Kmaccudukarus
AKCTPAKIMOHHBIX MporeccoB. CKOPOCTh dKcTpakiuu. Peskerpaknus. [Ipupona n xapakTeprucTuka IKCTPareHTOB.
Koncrantel pacnpenenenns. Koaddunuent pacnpenenenus. Crenenb wusBiedueHus. Daktop paszgencHus.
KoadduimenT KOHIIEHTpUPOBAHHUSL.

4. Xpomarorpaduyeckie MeETOAbl aHaiu3a. [loHATHE O TMOABMXKHOW M HEMOIBKMIKHOW (asax.
Knaccudukarumss MeTo0oB MO arperaTHOMy COCTOSHHWIO TIOJBM)KHOM M HEMOABIKHOW a3, M0 MEXaHH3MY
paszeneHus, o TeXHUKe BhimoiHeHus. CriocoObl OTy4eHHs XpoMaTorpaMM ((pOHTAIBHBIN, BRITECHUTEIBHBIH,
DITIOSHTHBIN ). OcHOBHEBIE rapaMeTpbl XpOMaTorpamMMBl. KauectBeHHbIN u KOJIMYECTBEHHBII
xXpoMaTorpahuuecKuii aHaJm3.

5. Teopust 1 mpakTHKa MPoOOOTOOpa M MPOOOHIOArOTORKH. TIpencraBuTebHOCTh MpoObL.  OTO0p IPOoO TOMOIEHHOrO U
rereporeHHoro cocrapa. CriocoObl TIQIMyUeHVsT CpeHel MPoOBI TBEPIBIX, JKUIKIX M Ta3000pasHBIX BEINECTB; YCTPOHCTBA U
TIPHEMBI, UCITONB3yeMBbIe TIpH 3ToM. OCHOBHBIE CIIOCOOBI TIepeBoza 1pod B opMy, HEOOXOIMMYEO IiTsl IAHHOTO BUJIA aHATIA3A.
Oco0eHHOCTH PasIOKEHIST OPTaHIMHeCKIIX coemHeHHi. Crioco0BI YCTpaHeH s 3arpsi3HEHMI 1 TTOTeph KOMITIOHEHTOB.

6. I'paBuMerprdecKuii MeTo aHasm3a. [IpsMble 1 kocBeHHbIe MeToBL. Ocaaku 1 MX CBoMcTBa. Kprcrammdeckue u
amop(hHBIE ocaKy. Y CIIOBHS MX TIOMYYeHHs1. 3aBUCHMOCTb CTPYKTYPBI OCaJIKa OT €r0 MHVBHIYAJTGHBIX CBOKWCTB M YCIIOBUHA
OCaXICHMS. 3arpsBHEHHE Ocajka: COBMECTHOE OCaXIEHHWE, COOCAKIeHHe, mocieocaxaerne. Ocaxmaemas ¢
rpaBuMerpudeckast  (popma TpeboBaHMs K TpaBUMETpUYecKOd H  ocakmaemoi ¢opmaMm. IlorpemmHoctd B
TPaBIMETPUYECKOM aHAITI3E.

Ilepeuens eonpocos K 1-0it pydescrnoii KOHmMpOIbHOU padbomul
(Komnvlomepnoe mecmupoeanue) — 4 cemecmp

1.Knaccudukanys MeTOZOB TUTPUMETPUYECKOr0 aHajdu3a. VIcronp3oBaHME 3aKOHA HKBUBAJIICHTOB U
CrocoObl BbIpakeHUs! KOHLEeHTpauuu. CyIIHOCTh KHCJIOTHO-OCHOBHOI'O TUTPOBaHHWSA. Teopusi MHAWKATOPOB.
CraHzmapTel HEpBUYHBIE M BTOPUYHBIC, TPEOOBaHMSA, NPEABSIBIAEMblE K HHUM. 1€OPETUYECKHE OCHOBBI
ONpeleleHnd MNpH  alMOUMETPUYECKOM THTPOBaHMU. TeopeTHyeckne OCHOBBI  ONPEAEICHUN  IpH
AJIKAJIMMETPHUYECKOM TUTPOBAaHUH. KprBbIe KHCIOTHO-OCHOBHOIO TUTPOBAHUS M (DaKTOPBI, BIUSIOIINE HA CKAuOK
TUTpOBaHMs. TUTPOBaHHE MHOIOOCHOBHBIX KHCJIOT. MeTOll MUIETUPOBAHUS, OTAEIbHBIX HaBecOK. DUKCaHANbI.
OnpeneneHrie aMMOHUIMHBIX COJIEN KUCTIOTHO-OCHOBHBIM METOI0M.

2.IloHsiTHE O KOMIUIEKCOHAX M HUX HCIIOIb30BaHUE. TeopeTndeckhe OCHOBBI KOMIUIEKCOHOMETPHHU.
WnpukaTopsl, IpUMEHsEMbIE B METOAE, UX NMpHUroToBieHue. OnpenerncHne TOYKH SKBUBAJIEHTHOCTH. KpuBbie
TUTPOBAaHUSI M (PAKTOPBI, BIMAIOMIME HA CKAYOK THUTPOBAHUA. TEOpPETHUYECKHE OCHOBBI OINpENCNeHUH Npu
TUTpOBaHUU TpuiIoHOM «by». CraHmapTuzanus pacTBOpoB. Bubl KOMIIJIEKCOHOMETPHUUECKOTO THTPOBAHUS.
IIpuBectn mnpumepsl. OmnpeneneHne TMOCTOSHHONW JKeCTKOCTH Boapl. [lpuHImMm neiictBUsT W BbIOOpa
METAJUIOMHANKATOPa B KOMIUIEKCOHOMETPUIECKOM TUTPOBAHHU.



3.KoMmiekcoHOMETpHUYECKOe ONpeeieHue KalblUid M MarHus TpU COBMECTHOM IPHUCYTCTBHH.
Omnpenenennie BPEMEHHOW JKeCTKOCTH BoApl. OmpexaeneHue oO0miedl xecTkocTd Bonel. OmpenencHue
OKHCIISIEMOCTH BOJIBI.

4.XapakTepucTiKa TIEePMAHTaHATOMETPUYECKOro Meroja. IIpuroroBneHne u XpaHEHHE pacTBOpa
nepManranara kamusi. CTaHAapThl MEpMaHTaHATOMETPUU H TpeOOBaHUS, TNpeabSBIseMble K HUM. Buuibl
IepMaHraHaToMeTpuueckoro TuTpoBanusa. [lpuBectn mpumepsl. OmpeneneHue xenesa B coad  Mopa
TIepMaHTaHATOMETPUUECKUM METO/I0M.

5. XapakrepucTuka HoroMmeTpuueckoro merosa. MaukaTopsl. [IpurorosneHne craHapTHEIX PACTBOPOB B
Homomerpun W TpeOOBaHUS, NpenbsBIsieMble K HUM. Buapl Homomerpuueckoro TuTpoBaHus. I[IpuBectn
npumMepsl. KpuBble THTpoBaHHMs U (DAKTOPHI, BIHMAIONIME HAa CKAa4OK TUTpoBaHus OrmpenencHue Meau
HOJOMETPUYECKUM METOJIOM.

6. buxpomaTomerpuueckoe THTpoBaHHe. [IpUTOTOBIEHHE W XpaHEHHWE pacTBOpa Ouxpomara Kajusl.
Ompenenenue xene3a B cou Mopa OUXpoMaTOMETPUIECKIM METOJIOM.

Ilepeuens 6onpocos ko 2-0ii pydexcHoii KOHMPOALHOU Padombl
(Komnvlomepnoe mecmupoeanue) — 4 cemecmp

1.Knaccudukaiuss (U3MKO-XUMUYECKUX METOAO0B aHajau3a. KiacCu(HuKaius ONTHYECKUX METOI0B
aHamm3a. Kiaccuduramuss MoJeKyNIsipHO-aOCOpOIMOHHBIX MeTof0B. OCHOBHOM 3aKOH CBETOMOTJIONICHUSI.
Knaccudukaiuys JIOMUHECIIEHTHBIX METOJ0B IO Ccroco0y Bo30yxkieHus. JlalTe ompemeiacHHE CIEAYIONIUX
TepMUHOB: (uryopecueHiins, (ocHOpPUCICHIINS, KBAaHTOBBIM M dHepreTruueckuid Bbixoa. Kiaccupukanus
JIJIOMUHECHCHTHBIX METOAOB IIO IMPOAOJIKUTCIBHOCTH CBCUCHUA. Binsnane TEMIICPATypbl Ha JIIOMUHECICHTHBIC
CBOWCTBA BEIECTBA. BiWsHWE KOHIIGHTpAIMM Ha JIOMHHECIEHTHBIE CBOWCTBa BemiecTBa. OmpeneneHne
KOHIIGHTpaIlMH BellecTB 1Mo 3akoHy BasmmoBa. 3akon Ctokca-Jlommens. Ilepedncnure OCHOBHBIE CIIOCOOBI
MoHoxpoMatuzanuu. CrocoObl oOmpeaeneHusl KOHIEHTpPAIlMH BellecTBa. BenmuumHa, WCMoIb3yeMas s
CPaBHUTEILHON OIIEHKA UYBCTBUTEIHHOCTH (oToMeTpuueckux peaknuid. llpmBectn mnpumepsl. PactBop
cpaBaeHus. CocrtaB ero W Ha3zHaueHHWE. B KakuxX ciydasx clemyeT H3MepsATh ONTHYECKHE IUIOTHOCTH
aHAIM3UPYEMBIX PACTBOPOB OTHOCHTENHHO PACTBOPHUTENS, a B KAKUX CIy4asX - OTHOCHTEIHHO KOHTPOJIHHOTO
ompiTa? OTnMure MOHOXpoOMaTopa OT crHekTpodoromerpa; crekrporpada oT crekrpoMmerpa. Kputepuun
COONIFO/IEHNST OCHOBHOTO 3aKOHa CBETOIOTJIOMIeHN. |IpWYuHbI, BBI3BIBAIOIINE OTKIOHEHHUS OT JTOrO 3aKOHA.
CymHocTb pedpakromMeTpraeckoro Meroa. OCHOBHBIC BEIMYMHBI M KX XapaKTEPUCTHKA.

2. CranmapTHble TIOTCHIMANBI M MX ONpejeneHne. YpaBHenue Heprera. 3HaueHHe BceX BEJIMUMH YPaBHEHUSL
NonocenexktnBable  tekTpormpl.  Mx  wmcrmoms3oBanme.  CyIIHOCT — KOHIYKTOMETpHYECKOro aHamm3a. llpsmas
KoHaykToMmerpus. [loTeHnmoMerpudeckoe TuTpoBanue. Peakiinu ocaxaeHus, npuMeHsieMble B MeTone. Cucrema
ANEKTPOJOB U rpaduueckoe m3o0pakeHue. YpaBHeHue MipkoBuda, obmacts npuMeHeHuns. [loTeHnmomMerpraeckoe
TuTpoBaHue. Peaknnmn HeilTpanmm3anuy, mnpuMeHseMble B Meroze. CucTemMa »JIEKTPOAOB H TpaduuecKoe
n3o0pakeHne. ONEKTpoAbl WHAUKaTopHBIE. [lpuMmepsl M 00macTh TpUMEHEHWS. ONEKTPOABl CpaBHEHHS.
[Ipumepst u obmacte mpumeHeHHs. llpsmas moTeHIMOMETpHA. YCTPOWCTBO BOJOPOIHOTO W CTEKISHHOTO
anektponoB. lloTeHnmoMerpuueckoe TUTpoBaHWE. Pemokc- peakiuu, OpuMeHsieMble B Merome. Cucrema
ANIEKTPOJIOB M TPHMEPHL. AMIIEpOMETprUYeckoe TUTpoBaHHe. KOHIyKTOMEeTpuueckoe THUTpoBaHuUe. Peaxim,
nmpuMeHsieMble B Merone. KynmoHomerpudeckoe THUTpoBaHUE. KyIOHOMETpHWsS, CYIIHOCTH METOAA.
DJNEeKTpOrpaBUMETPUIECKUN METO/ U ero npuMeHenune. Kimaccugukaius BoIbTaMIIEpOMETPUIECKIX METOJIOB.

IIpumepnuvie memut Kypcogvix padom
1. KonmnuecrBennoe onpenenenne Hukens (I1) B8 mpucyrcreum xenesa (II).
2. KommuectBenHoe cnekrpodoromerpuueckoe onpexaenenne Hukens (II) m memu (II) npu coBmecTHOM
MPHUCYTCTBHHU C HCIONBb30BaHKEM MeToaa Pupopara.
3. Crnexrpodoromerpuueckoe onpeneneane meau (1) n kamgmus (1) mpu coBMEeCTHOM IPUCYTCTBUU.
5. CnekrpodoroMeTpuyeckoe ornpeneneHue KodaiabTa B BHAE KOMIUIEKCA € 3THUJICHAMAMUHTETPAyKCYCHON
KHCIIOTOH.
6. CriekTpoh 0TOMETPUIECKOE OMpPe/IeIeHuE KOOaIbTa C 3PUOXPOMOM YEPHEIM A,



7. HpaKTI/I‘{eCKI/IC IMPUMCHCHUA MCTOa peHTFeHO(bJ'IIOOI)eCHeHTHOI\/'I CIICKTPOCKOIIUH.
8. HpI/IMeHCHI/IG XpOMATO-MaCC-CIICKTPOMETPUHN IJII KOHTPOJIA 3arpA3HCHUA oxpyxca}omeﬁ cpea.

9. HpI/IMeHCHI/IG CHGKTpO(pOTOMCTpI/I'-ICCKI/IX MCTOJ OB aHaJIM3a B MCTAJIITYPIryuu.

10. HpI/IMeHCHI/IC CHGKTpO(pOTOMCTpI/I‘-ICCKI/IX MCTOAOB B aHAJIN3C JICKAPCTBECHHBIX (bOpM

11. TIpumenenme cneKTpoHOTOMETPUUECKUX METO/IOB B aHAJH3€ MHUILEBBIX MPOIYKTOB.

12 Mcrionb30BaHUE XEMOMETPUYECKUX METOIOB B KOJIMUECTBEHHOM CIIEKTPO(HOTOMETPUIECKOM aHAIIH3E.

13. Mcnonb30BaHHE XeMOMETPHYECKUX METOJIOB B KAUECTBEHHOM CIIEKTPO(OTOMETPHYECKOM aHaJH3E.

14. TIpumeneHmne XxpoMaTorpaguuecKux METOAOB B aHAIM3€E JIGKAPCTBEHHBIX (DOPM.

15. OnpeneneHre aMUHOKHUCIOTHOT'O COCTaBa MUIIEBLIX TPoaykToB (Meroa TCX Ha Oymare).

16. Onpenenennie MaccoBoi Jomu OeNka B MPOAYKTaxX MUTAHHUS CIIEKTPOPOTOMETPHIECKUM METOIOM.

17. Onpenenenue HOAHOTO YKCIA MTOACOTHEUYHOTO Macia.

18. Onpenenenue coaepxaHusi aCKOPOMHOBOM KUCIIOTHI B TUIOIOBO-ATOHBIX HAITUTKAX.

19. KonTponp kauecTBa yasl.

20. MccnenoBanue KauecTBa Meza.

21. Ananu3 KayecTBa JMMOHHON KHCIIOTHI.

22. OU3AKO-XUMUIECKOE NCCIIETOBAHNE PUPOTHON MUHEPAITHHON BOJIEI.

23. Onpenenenne KUCIOTHOCTH KPACHBIX BHH.

24, VccnenoBaHue MIETOYHOCTH M BIIAXKHOCTH Pa3INIHBIX BUIOB ITCUCHBSI.

25. UccnenoBaHue KHCIOTHOCTH CMETAHbI PA3JIMYHBIX MPOU3BOJUTENEH.

26. AHam3 CIUIaBOB.

27. OnpeneneHune coaepKanusi MeTd B MOHETaX.

28. OmpeneneHne coaepKaHus KaIbIHS B MeEJIe.

29. OmpeneneHue MEeIT0IHOCTH MOIOIIUX CPEJICTB.

30. Pa3paboTka KOMIIBIOTEPHBIX TECTOB 110 TeMe «KyltoHOMeTpudyecKkie MeTObI aHATN3ay.

31. Pa3paboTrka KOMIILIOTEPHBIX TECTOB IO TeMe «BobTaMepoMeTpruieckre METO bl aHAIN3aY.

8.3. OuenouHble cpeAcTBa VISl IPOBeAeHNs KOHTPOJIS CAMOCTOATEIbHOI padoThl CTYICHTOB
3aoanus onsa camocmoamenbHol HOO20MOGKU K 1aDOPAMOPHbIM 3AHAMUAM

Ne Tema 3ananue

3 cemecmp

1 UyBCTBUTENIBHOCTh AHAIMTUYECKUX PEAKLIUI 1.CocTaBUTh  MONEKYJISApPHBIE W HOHHBIE
YPaBHEHUSl PEAKLUH, MPOTEKAIOIIUX B KaKIOM
OIIBITE.
2.Paccunrarte mpenen OOHApYKEHWUS W ApyrHe
XapaKTePUCTUKU PEaKIHH.

2 Kucnorno-menounas xnaccupykanus KaTHOHOB 1.Hanucate ypaBHEHUS peakUui, ¢ MOMOIIbIO

MerasuioB 1- 6 rpymm. KOTOPBIX MOXHO ONpENeNuTh KaTHOHBI B
pacTtBope.
2.BBly4uTh YCIOBUS IPOTEKAHUS PEAKLIUM.

3 Knaccudmukarms annonos 1- 3 rpymm 1.Hanucate ypaBHEHUS peakuui, ¢ MOMOIIbIO
KOTOPBIX MOXHO ONpENeNuTh KaTHOHBI B
pacTtBope.
2.BblyunTh YCIIOBUS MPOTEKAHUS PEAKIIMA.

4 KucnorHo-ocHOBHOE paBHOBECHE. 1.Pemmuth 3amaun u3 yuebHoro mocodus [5] Ha

omnpenenenre pH B pacTBopax CHIBHBIX, CIa0BIX
3JIEKTPONIUTOB, Oy(hepHBIX PaCTBOPOB.
2.00BACHUTD W3MEHEHHE OKPACKH WHAWKATOPOB
B 3aBHCHUMOCTHU OT KHCJIOTHOCTH pacTBOpA.




5 TIuaponus conetd. 1.B 3aganusx yuebHOro mocodus [5] 000CHOBAThH
BO3MO)KHOCTE MPOTEKAHUS THPOJIH3a COJIH.
2.CoCTaBUTh  HWOHHBIE W MOJICKYJIAPHBIE
ypaBHEHHUS TOCTAMHHOTO MPoIecca THAPOIH3a.

6 | PaBHOBecue B peakIUsIX KOMIUIEKCOOOpa30BaHMUS. 1./laTh MONHYIO XapaKTEPUCTUKY KOMIUIEKCHBIM
COEIMHEHHUSIM, HCIIOIb3YEMBIM B paboTe

2.Hamucats YpaBHEHUS CTYyIIEHYaTOU
JUCCOLMAIMM M BBIPAXKEHUS  CTYIEHYATBIX
KOHCTaHT AMCCOLMALMU YKa3aHHBIX COCIUHEHUN.

7 PaBnoBecus B Red-Ox peakmusix. CocTaBUTh ypaBHEHMs pEaKIHid, MPOTEKAIOLINX
npu uAeHTH(QUKAUK KAaTHOHOB M aHWUOHOB
(ucmonb30BaTh MOHHO-3JIEKTPOHHBIA METOJ HIIN
JIEKTPOHHOro OajlaHca ISl COOTBETCTBYIOMINX

peaximif).
8 PaBnoBecus B pCaKkuuiaxX OCaAXKIACHUA OTBeTUTL Ha BOIIPOCHI W HaMCaTb YpPaBHCHMHA,
MPOTEKAIOIINX PEAKIUM.
4 CEMECTP
1 KucnotHo-0CHOBHOE TUTPOBAHHE Pemmute 3amaum w3 ydeOHOro mocobms [S] mo
COOTBETCTBYIOILIEH TEME
2 Red-Ox -turpoBanmue Pemmute 3amaum w3 ydeOHOro mocobms [S] mo
COOTBETCTBYIOIIEH TEME
3 KoMriekcoHoMeTpUIecKOe TUHTPOBAHNE Pemmute 3amaum w3 ydeOHOro mocobws [S] mo
COOTBETCTBYIOIIEHN TEMeE.
4 OcamuTensHOe TUHTPOBAHNE Pemmute 3amaum w3 ydeOHOro mocobus [5] mo
COOTBETCTBYIOIIEH Teme
5 HNucTpyMeHTambHEBIE ((PHU3UKO-XUMHIECKUE) Pemmute 3amaum w3 ydeOHOro mocobws [5] mo
METOJIbI NCCIIEAOBAHUS TemMe

Bonpoch 1151 cAMOKOHTPOJIA P COCTABJIEHUH OMOPHOT0 KOHCIEKTA
o Teme " HCTpyMeHTanbHbIe ((DU3UKO-XUMUIECKHE) METOIbI aHAITH3a. DIIEKTPOXUMUIECKIE METOIBI
uccienoBanus”

1. Knaccudukanusi 3IeKTPOXMMHUYECKUX METOMOB HCCICIOBAHUS M BJCKTPOJHBIX MPOIECCOB IO
MEXaHHU3MY MX TPOTEKAHHUS.

2. TpeOoBaHUS K DIEKTPOXUMHUYECCKOMY SKCIECPUMEHTY, pabovyeMy, BCIIOMOTaTENbHOMY JJICKTPOJaM,
ANEKTPONY CPABHEHHS, SIICKTPOIIUTY.

3. Krnaccudukanus 3MeKTPOXUMHYECKUX 3JIEKTPOTHBIX MPOLIECCOB TI0 MEXAHU3MY UX MPOTCKAHMSI

4. TlepcrieKTUBBI pa3BUTHS IEKTPOXUMHUYECKUX METOJIOB aHAIN3A.

JeMOHCTpPaLlMOHHBII BADHAHT CUTYAllMOHHBIX 32124

[Ipu aHanuse CTOYHON BOJ HA CojepKaHHe HOHA KobambTa Co®" MCHONBb30BAIM METON KJIAacCHUEeCKOH
nonsiporpaduu. Ha monsporpamme 10,00 Ma cTOYHBIX BOX mpenenbHbIi muddy3nonHsii Tok (1) coctaBun 63,0
mukpoamriep (MkA). Ilocie nobGaBnenus kK TakoMy e 00beMy cTOUHBIX Box 1,00 Mi1 cTaHZapTHOrO pacTBOpa C
cojepkanneM HMOHOB koGaabra Co”* 0,001 Monw/m, mnpenenbHblii auddysuonnsii Tok I, coctasunm 67,2
mukpoamriep (MkA). 3arem 100,00 mi CTOYHBIX BOJ OBLIM MPONYIIEHBI Yepe3 CHUCTEMY, COAEpXKallylo 2r
KaTuoHOOOMeHHOro copOenta. 10,00 My MOMY4YeHHBIX IIOCJIE MPOIMYCKAaHUS CTOYHBIX BOJI ITOMECTHIH B
noJsiporpaMuecKyo sIMEWKy M 3alUCaly MOsIpOrpaMMy, IPU 3TOM NpeaenbHbIi An((y3MOHHBIH TOK COCTABHI
6,0 MKA. IIpu BBeneHuu k 10 M1 IPOIYIIEHHBIX Y€pe3 KaTHOHUT cTOYHBIX BoJ 1,00 Mi1 cTanmapTHOro pacTBopa
¢ conepxkaHueM HOHOB kobGansra Co®* 0,001 Monw/i, mpemenbHbii auddysuonHbIE Tok In Bospoc 1o 38,0
MuKpoamitep (MKA). PaccunTaiite 06MeHHYI0 eMKOCTh (B Mob Co?/I') KaTHOHMTA 110 KOOANBTY.



IIpu pemenunu 3agauu cienyer:

* MpeACTaBUTh HMH(POPMALMIO O CcHocode NPOOOMOATOTOBKH CTOYHOM BOJ ISl aHAU3a METOIOM
KJIaCCHYECKOU mossiporpaduu;

*  MPELIOKUTE METOAbl MICHTH()UKAIIMKA M METOIbl KOJMYSCTBEHHOTO OINpPEICICHHS MOHOB KOOallbTa B
Hp06e, YUUTEIBasA UX YyBCTBUTCIbHOCTL U CHGHI/I(I)I/I‘IHOCTI), MNpEeUMYyHICCTBA U HCAOCTATKH,

* 000CHOBaTh BBIOOP CITIOCOOA KOJMYECTBEHHOTO OINPEICIICHUS, TIOATATHO U3JI0KUTh CXEMY H MPOLCAYPY
€ro NpoBE€ACHUA, IPUBECTH MATEMATUYCCKUEC q)OpMyIH)I; €CJIN HCO6XOI[I/IMO, TO IMPOU3BECTU BBIYUCIICHHA,

*  IIPEACTaBUTHb UHTEPIPETALMIO ITOIYYEHHBIX KOJIUYECTBEHHBIX PE3YJILTATOB.

JeMOHCTPAUMOHHBII BAPHAHT PacYyeTHBIX 33124

1. JIByxsmekTpomHas sueiika Isl H3MEPEHUS MIEKTPONPOBOAHOCTH 3amoinHeHa pactBopoM KNOs. [Tnomans
Ka)KJOTO 2JIeKTpoAa 5 cM? (JMeKTpOAbl TIMIafKHe), PACCTOAHHME MeKIy HEMH S5 cM. CONpOTHBJIEHHE CIIOS
pacTBopa, 3aKIIOYEHHOTO MEXAy 3JekTpoaamu, paBHO 250 Owm mpum 25°C. OmnpenenuTh KOHIISHTPAIUIO
pacTBopa.

2. KapGonaT-noHBI B uana3oHe KoHnenTpanuii 0,1-10°M onpesensiorcs B IpHCyTCTBHHE HOHOB XJIOpa TIPU
MTOMOIIIM MIOHCENIEKTUBHOTO J3JEKTPOAa C JKHIKOM MeMOpanoil. lloTteHnnomerpuueckuit  Kod(pUIIUEHT
cenextuBHOCTH K" cos-ci paBeH 4,7-102 TIpu kakoif KOHLIEHTPAILNH XJIOPH-HOHOB TIOTPEIIHOCTh OMpE/IeTeHHUS
KapOOHATHOHOB TpeBbimiaeT 10%, 4TO MPUBOMUT K HEBO3MOXXHOCTH HCIOJNB30BATh JAHHBIA 3JCKTPOJ JUIS
AHATUTUYECKOTO OMpeeNeHIs] KapOOHAT-HOHOB?

IIpuMepHasi TeMaTHKA HAYYHBIX TOKJIAT0B
ATOMHO-a0COpPOITMOHHBIN CITEKTpabHBIN aHam3. [IpakTnaeckoe MpuMEeHEHHE METOa.
PenTrenocnexrpanbHbie METOAB! aHANN3A. [[pakTHyeckoe mprMeHeHne MeToa.
ITonspumerpuueckuii Meron aHanu3a. [IpakTuyeckoe MpUMEHEHUE METOIA.
Typoumumerpus. [IpakTndaeckoe mpuMeHEHNE METOIOB.
ITorenunomerpus. ITpakTrudeckoe npuMeHEHNE METOIA.
Bonpramnepomerpudeckoe TutpoBanue. [Ipaktnyeckoe mpuMeHeHne MeToa.
Panmnomerpryeckne MeTop! aHam3a. [IpakTraeckoe mpuMeHeHe METO0B.
OKCTpaKITUs U ee IPUMCHEHHE.

© o N~ wWDNE

. Ot6op TIpo0 TBEPIBIX BEMIECTB.
10. MeTtobl MOATOTOBKH MPOOBI K aHAIU3Y.
11. AHanu3 METayIOB U CIIJIABOB.

OueHoYHbIH JHMCT 3alIUTHI JOKJIAI0B (pedepaToB)

HauMeHOBaHMe MOKA3ATe s BhIfiBJIeHHBbIE HETOCTATKH U KOJHY€eCTBO
3aMeYaHHusA 0aJ110B
1. KAYECTBO JOKJIAJIA (PEDEPATA)
1.CootBercTBHE copepkaHus pabOTHI 3aaHUIO 0,5
2.I'paMoTHOCTB N3JI0KEHUS u KadyecTBO 0,5

odopmieHnst paboTHI

3. CaMOCTOSITEHHOCTD BBIMOTHEHHSI PabOThI, 0,5
rITyOMHA MPOopabOTKH MaTepraa, NCIIOIh30BaHNE
PEKOMEHI0BAaHHOW U CIPAaBOYHOM JIUTEPATYpPhI

4. O0OOCHOBAaHHOCTH M JIOKA3aTEILHOCTE BEIBOIIOB 0,5
Oom1as omeHKa 3a BEITIONTHEHNE oknana (pedepara) 2
II. KAYECTBO JOKJIAIA (PE®EPATA)

1.CooTBeTcTBHE COAEpKaHMS TOKIaa 0,5
COJIEPKAHUIO PAOOTHI

2. Brigenenue OCHOBHOM MBICIH paOOTHI 0,5
3. KadecTBO M3JI0KEHUS MaTepraia 0,5

OO1mmas oreHka 3a JOKIa 15




III. OTBETHI HA JOTIOJIHUTEJIbHBIE BOITPOCHI T10 COJAEPXKAHMIO PABOTHI
Bompoc 1 0,5
Bompoc 2 0,5
Bomnpoc 3 0,5
OOmrast orieHKa 3a OTBETHI Ha BOIPOCHI 1,5
NTOI'OBAS OLIEHKA 3A 3AIIUTY 5

IIpumepHasi TeMaTHKa MYJIbTHMeIMHHBIX MPe3eHTAUI

1. DMuHCCHOHHBIN creKTpalbHbII aHamm3. [IpakTHiyeckoe NpUMEHEHHE METOIA.
2. JhomuHecueHTHBIN aHamu3. [IpakTryeckoe NpuMeHeHe METO/a.
3. PammocnekTpockonnyeckre MeTo bl aHam3a. [IpakTuyeckoe mpuMeHeHHEe METOJI0B.
4. Hedenomerpus. [IpakTiHueckoe MpruMeHEHNE METOIOB.
5. Kynonomerpus. IIpaktudeckoe mpuMeHEHUST METOa.
6. DKcTpakuus v ee IpUMEHEHHE.
7. Ot0O0p pod TBEPIBIX BEILIECTR.
8. Merobl MOArOTOBKY MPOOBI K aHAIN3Y.
9. AHanm3 reoJoruueckux 00hHEKTOB.
10. Bomsrammepomerpus. [IpakTiueckoe MpUMEHEHUE METO/IA.
Kpurepuu onieHUBaHUA CTY/I€HTA 32 MOATOTOBKY Mpe3eHTAUNH
Kpurepun/ 4 3 2 1
0Bl (oOpa3u0BbIii 0TBET) (3aKOHYEeHHBII, (M310’KeHHBI i, (MUHMMAJILHBIH
TOJIHBIIA O0TBET) PACKPBITHIi 0TBET) OTBeET)
Conepxanne | Yerko chopmynupoBana | ChopmynupoBana uenb | Chopmynuposana uens 1 | He chopmynupoBana
HPE3CHTAlMK | rep U pacKphITa TEMA M1 TEeMa HCCJICIOBAHMS. TE€Ma UCCIICAOBAHMA. LIEJIb ¥ TEMA
uccnenoBanus. B YacTH4YHO U3JI0KEHA Cozep:kaHue MTOTHOCTHIO HCCIIEIOBAHHUSL.
Kpatkoi opme naHa uHpopmanus mo Teme HE PACKPBITO. [MpoGnema He
nonHas MHGOpMAaLMA 0 | UCCIEAOBAaHUS U JAaH WNudopmanus no teme peleHa.
TEMeE UCCIICI0BAaHUS U OTBET Ha MPOOIEMHBIN UCCIIEIOBAHUS HETOYHA.
JIaH OTBET Ha Bonpoc. JlaHbl ccpliku [MpoGnema 10 KoHIIA HE
npoOIIeMHBIH BOIIPOC. Ha UCIOJIb3yeMble perrena. He maHbl ccbuikn
JlaHBI CCBUIKH Ha pecypcesl. Ha UCIONIb3yeMble
HCIIONB3YeMbIe PECYPCHL PecypcBbl.
Juzaitn Cobmronaercs eauHbIi CoOmronaercs eaquHbIi He coOmronaercs equubli He cobironaercs
HPE3CHTALNA | CTUIIL O(OPMIICHUSL. CTUIb 0 OPMIICHUSL. CTUNb 0 OPMIICHUSL. CTUIIb ohopMIIeHHS.
[Ipesenramusa kpacounas | Craiasl IpoCTH B Crnaiiel IpoCTHI B Crnaiipl IpOCTHI B
Y UHTEpEeCHasl. TTOHUMaHHH. nmoHUMaHUA. DQPQPEKTHl 1 | MOHUMaHHH.
HUcnonw3ytorest apdextsr | Vcrmonb3yroTes (hoH He HCIOoNB3YeTCsl.
aHuMmariuu, (oH, HEKOTOpBIE YPPEKTHI U
¢dororpaduu. B ¢oH.
Npe3eHTaI
MPUCYTCTBYIOT
ABTOPCKHE HAXOJIKH.
Ipencraene | ABTOp XOPOIIO BIIAJCET ABTOp BragCeT ABTOp HE TIOKa3al [IpencraBnsemas
HHC MaTepuajIoM 10 TeMe MaTepuajoM IO TeMe KOMIIETEHTHOCTH B uHpOpMALHS
HPE3CHTANN | pecyenOBaHUA. HCCIIEIOBAHUS, HO HE TIpeICTaBICHIH JIOTHYECKH HE
Hcnone3yer HaydHYIO CMOT' 3aHHTEPECOBATh Npe3eHTalUH. cBs3aHa. He
TEPMHHOJIOTHIO. ay/IUTOPHIO. Hcnonb3oBaHHBIE (HaKTHI UCIIOJIE30BAHEI
O0azraeT HaBBIKAMU HenocraTouno HE BBI3BIBAIOT JJOBEPHSL. npodeccroHaTbHEIC
OpaTOPCKOro UCKYCCTBA. | LUTHPYeTcs juTeparypa. | HemocraTouno TEPMUHBL

ITonso 1 TOUHO
LUTUPYETCS
HCITOJIb30BaHHAS
JTUTEepaTypa

MUTHAPYETCS JTUTEPATYpA.

8.4. OneHo4HbIe CpeACTBA AJI NPOBeJICHUS IPOMEKYTOTHOM aTTeCTAUHA
dopMa MNPOMEKYTOUHOM AaTTECTAllUM MO JUCHUIUIMHE «AHAIUTHYECKash XUMHS» - YCTHBIM




’K3aMeH (cobecenoBaHue no Ouieram). buier mis ycTHOro 3K3aMeHa COCTOMT U3 TPEX BOIPOCOB:
BONpOC | — TeOpeTHUECKHii, BOMPOC 2 — MPaKTUYECKHii, BONPOC 3 — pacueTHas 3a1a4a.

Ilepeuensv 6onpocoe 01a IK3amena no aHAIUMUYECKOU Xumuu (3 cemecmp)
Teopemuueckuii sonpoc (6onpoc 1)

1. Ilpeamer, 3amaun ¥ QYHKUMU aHATUTHYECKOH XMMHU. Ponb W 3agaud aHAIUTHYECKOW XUMHH B
CUCTEME DKOJIOTHUECKOH 0e30MacHOCTH, OXpaHbl TPYJa U MPH pa3pelIeHUH YpE3BbIYaHBIX CUTYAIUH.

2. Knaccudukanus MeTo10B KaueCTBEHHOT'0 XMIMHUECKOTO aHaN3a.

3. AHanWTHYecKHe MPU3HAKH BEIIECTB U aHATUTHYECKHE PEAKIIIH.

4. Tunbl aHATUTHYECKUX PEAKIIUN U PEareHTOB.

5. XapakrepucTuKa 9yBCTBUTEIBHOCTH aHAJIUTHYECKHX peakiuii (peaenbHoe pa3daBieHue, mpeaeinbHas
KOHIIEHTpAIHs,, MUHUMAaIIbHBII 00beM TpeelibHO pa30aBiIeHHOro pacTBopa, Mpeaei 0OHapYKeHHUsI, TOKa3aTeNlb
YYBCTBUTEIBHOCTH).

6. OCOOCHHOCTH CHCTEMAaTHYECKOrO M IPOOHOI0 aHaIu3a.

7. TlpenMyiiecTBa U HENOCTATKH CYIb(MUAHON, KUCIOTHO-OCHOBHOW M aMMHadHO-QochaTHOW crucTteM
aHaJn3a KaTHOHOB.

8. OCHOBHBIE TIOJIO)KEHHUSI TEOPUHU DJIEKTPOJMTUUECKON JMCCOIMAINU; €€ 3HAYCHHE M NPUMCEHEHHE B
Ka4eCTBEHHOM aHaJIH3e.

9. [IlpumeHeHHe 3aKOHA JIEHCTBYIOIIMX MAcC B aHATUTHYECKONW XHMHUHU.

10. WneanbHble U peallbHbIC PACTBOPHI, YPAaBHEHHS, HX OMUCHIBAIOIINE.

11. OOmras KOHIIEHTpANHsI U AKTHBHOCTH HOHOB B paCTBOpE.

12. HouHas cuia (MOHHAs KPEIOCTh) pacTBoOpa.

13. BiwusiHME HOHHOM CHJIBI PACTBOpa Ha KO3 (HUIIMEHTH aKTUBHOCTH HOHOB.

14. Xumnueckoe paBHOBecue. KOHCTaHTa XMMHYECKOrO paBHOBeCHsS (MCTHHHAs. TEPMOAMHAMHUYECKas,
KOHIICHTPAITMOHHAS ).

15. YcnoBHas KOHCTaHTa XUMHYIECKOTO PAaBHOBECHSI.

16. T'ereporeHHble paBHOBECHS B AaHAIUTHYECKOH XuMuH. CHocoObl BBIPaKEHUS PACTBOPHMOCTH
MaJIOpacTBOPUMBIX IEKTPOIUTOB.

17. TlpousBeneHue pacTBOPUMOCTH MaJIOPaCTBOPUMOIO CUJILHOIO AJIEKTPOJIHTA.

18. VYcnoBus oOpa3oBaHMS O0CAIKOB MAIOPACTBOPUMBIX CHIIBHBIX HJIEKTPOIUTOB.

19. JlpobHoe ocaxkmeHue H ApoOHOE pacTBOpPEHHE ocaakoB. IlepeBoi OOHHX MaslOpacTBOPHUMBIX
JJIEKTPOJIUTOB B JIPyTHE.

20. KucroTHO - OCHOBHBIE PABHOBECHS M UX POJIb B AHAIUTUIECKON XMMUHL.

21. TloHATHe 0 MPOTOIMTHYECKON TEOPHH KHUCIOT U OCHOBaHWH. [IpoTonntudeckre paBHOBECHS B BOJIE.

22. XapakTepuCTHKa CHJIbl CJIA0bIX KHUCIOT U OCHOBaHMH. KOHCTaHTBI KMCIOTHOCTH, OCHOBHOCTH M HX
MIOKa3aTelu.

23. pH pactBopoB crmaObIX KHCIOT U cIaObIX OCHOBAHHUIA.

24. I'mapormu3. KoncraHTa W crenmeHp ruaponusa. Beraucrnenue 3HaueHud pH pacTBOpoB coneid,
MOJBEPTaOUIMXCS THAPONU3Y (TUAPONIN3 aHMOHA CNAa0OM KHCIOTHI, TMIPOJIU3 KaTHOHa cilaboro OCHOBaHUS,
THIIPOJIU3 COJIM, COoJlep Kalell KATHOH ¢1a00ro OCHOBaHMS U aHUOH CJIa00H KUCIIOTHI).

25. bydepurle cuctembl (pactBopbl). 3Hauenune pH OydepHbix pacTBOpoB: OydepHbIE CHCTEMBI,
cozieprkalye ciaalyro KUCIIOTY U €€ COJlb, C1a00e OCHOBAHHE U €€ COJIb.

26.bydepnas émkocts. Mcronp3oBanne OyGepHBIX CHCTEM B aHAJIH3E.

27.OKHUCIUTEIBHO — BOCCTAaHOBHUTENbHBIC MOTEHIMAIBI PEJOKC- Map (PEeloKc- MOTEHIUAIBI, JIEKTPOIHbIE
OKHCIIUTENFHO — BOCCTAHOBHUTENIbHBIE TOTeHIMAaIbI). [loTeHnnan peakuu (37eKTpOABMIKYIIIAs CHJIAa PEAKLIKN ).

28.HampapiieHne NpPOTEKaHHWS OKUCIUTEIBHO — BOCCTAHOBUTEIbHOWpEAKUWU. BiusHue pa3nuyHbIX
(hakTOpOB HA 3HAUYEHHS OKUCIUTETHHO — BOCCTAHOBUTEIBHBIX TIOTEHIHAJIOB.

29.I'nyObuHa MpoTeKaHUs] OKUCIUTENbHO — BOCCTAHOBUTENBHBIX peakuuid. Vcnonb30BaHne OKUCIUTENBHO —
BOCCTaHOBHUTENBHBIX PEAKIMHA B XUMHUYECKOM aHAIIU3E.

30.PaBHOBecHS B pacTBOpax KOMIUIEKCHBIX coeAMHeHUH. KOHCTaHThl yCTOWYMBOCTH M HECTOMKOCTH.



31.Tunbl KOMIUIEKCHBIX COCIUHCHHI, MPUMEHSICMbBIX B KAUECTBCHHOM aHaJu3e.

32.IlpuMeHeHNEe OPTaHUYECKUX PEareHTOB B KAUYSCTBEHHOM XHMHYECKOM aHaJU3e.

33.Peakiuu, OCHOBaHHBIC HA 00pa30BaHUM KOMIUICKCHBIX COSMHCHUIN METAJLIOB.

34.BaxHeiilme opraHuYecKrue peareHThl, IPUMEHAEMbIC B KAUSCTBCHHOM aHaJIH3e.

35.MeTo/bl KOHIIGHTPUPOBAHUS U Pa3/ICIICHUS BEIICCTB B aHATUTHUCCKON XMMHUH.

36.[IpuHIMIT METO/Ia XKUAKOCTHOM 3KCTpakiuu. HekoTopble OCHOBHBIC TOHSATHS JKUIKOCTHOW DKCTPAKIIMHU:
SKCTPAreHT, SKCTPAKIIMOHHBIA PEareHT, SKCTPAKT, PEIKCTPAKIIMSI, PEIKCTPAreHT, PEIKCTPAKT.

37.0OKkcTpakiMOHHOE paBHOBecHe. 3akoH pactpenenenus Hepucra- Illumoea. KoHcranta pacnpenencHusl.
Koaddunment pacnpenencuus. CteneHb u3BieueHus. DakTop pa3ieieHus IBYX BEIISCTB. Y CJIOBUS pa3eicHUs
JIBYX BEILIECTB.

38.[1prMeHeHre SKCTPAKIIMY B aHAJTUTHICCKON XUMUH.

39.Xpomatorpadus. XpomaTtorpadudeckue MeTo bl ananu3a. [Ipunimn. Knaccudukamms. XpomatorpamMma
U €€ TTapaMeTphl.

40.I'paBUMETPUYECKHI aHAU3: OMNPEACICHUE METO0Jla, METOAbl I'PaBUMETPUYECKOrO aHajm3a, MPUMEPHI
MPUMEHEHHS, JOCTOMHCTBA M HemocraTku. OOIMas cxema MPOBEICHMsI TIPABUMETPUUYECKOrO OIPE/CICHUS
METOJI0M OCaXKICHUSI.

41.T'paBumMerpudeckas popMa u TpeOOBaHUs, IpebsBIsieMble K Hell. [Ipumepsr.

42.0OCHOBBI METPOJIOTHH ¥ CTaHIAPTHU3ALINH.

43.Mertposiorndyeckasi XapakKTepHCTHKa METOJI0B aHaJIK3a 10 MPaBUIIBHOCTH.

44, Cratuctudeckas 00padOTKa U MPEACTaBICHUE PE3Y/IBTATOB KOJIMYECTBEHHOI0 aHaan3a. CpaBHEHHUE IBYX
METOJIOB aHaJIN3a IT0 BOCIIPOU3BOAUMOCTH (CpaBHEHHE TUCTIEPCHEH ).

Ipaxmuueckuii sonpoc (6onpoc 2)
1.Cxema aHanmm3a CMECH HOAMIOB KaWs U CBUHIIA.
2.Cxema aHaJIM3a CMECH HUTpaTa KoOajabTa M XJIOPHIa CBUHIIA.
3.Cxema aHajM3a CMECH CYJIb(aToB HATPHUSA U OapusL.
4.CxeMa aHalii3a CMeCH CyIb(puIoB aMMoHus u kene3a (I1).
5. CxeMa aHanmm3a CIjIaBa, COAEPKAIIero MarHui, MeIb.
6.Cxema ananm3a cMecH: cynbdar kamust u HuTpart xenesa (II).
7.Cxema aHamm3a CMeCH XJIOPH CTPOHITHS U XJIOpHaa cepedpa.
8.CxeMa aHamM3a MUHEpaJia MaJaxuT.
9.Cxema aHanmm3a MHHEpaia CHJILBUHHAT.
10. Cxema aHanmm3a JOIOMHTA

Pacuemnas 3aoaua (6onpoc 3)

1.PaccunTaiite HaBecky oOpasua, cogeprkamiero 68% xmopuna xenesa (I1I), HeoOxogumoro st moydeHus
0,2560 T oxcuma xemne3sa (I1I).

2.1lpn kakom 3Hauenmm pH HayHeTcs BbImameHwe ocaaka Tuapokcuma wukens (II) w3 pactBopa,
COJIepKAIIero 5.10°M XJIOpUJIa HUKEIS (Ks=l,6-10'14)?

3.Paccunraiite Gopmanbhblit moreniman cuctembl AsO 2/ AsO%; npu pH=8 (E°= 0,57B).

4. Brimazer i ocaqiok cynbdara crpormms, eciu k 5,0 mur 0,1M pacTBopa xiopuaa cTpoHIus odaBmiu 3,8
mi1 0,1M pactBop ceproii kuciors (Ks= 2,8:107)?

5.K 200,0 mn 0,4 M pactBopa xmopuma ammonwus mobasumm 200,0 mm Boxel u 15,0 M 2M pactBopa
ruzpokcua Kanus. Onpenenuts pH nomyuennoro pactsopa (K, = 1,8:107).

6.K 100,00 ma 0,1 M pacTBOpa 11aBukoBoi kuciaoTsl godasuin 5,0000 r ¢propuaa Hatpus. Beruncnurs pH
nonyuennoro pactsopa (K, =6,6-10).

7.PaccuntaTthe MaccoByr0 JOJIIO KaIMHs B TEXHHYECKOM cyibdaTe Kaamus, ecnu HaBecka ero 0,3456 r. B
pesynbraTe aHanu3a nonydero 0,2086 r auruapodocdara kaamusi.



9.BBIUMCIUTDh YMCIIO MOJEKYN BOABI B THIpaTe cyiab(paTa amroMuHud, ecau u3 HaBecku 0,7997 r Obuio
nonydeno 0,1223 r okcuaa aTroMUHUSL.

10.0Ompenenuts 4YMCI0 MOJEKYN BOABI B KpHCTAJUIOTHApare cyib(ara marHus, eciu u3 HaBecku 0,5520
nony4deHo 0,2492 r quruapodocharta Maraus.

11. PaccunTaTh MaccoByIO JJOJIF0 MarHus B cIjiaBe, eciiu HaBecka 0,3568 r. B pe3ynbrare aHagn3a moiayueHo
0,5156 r nuruapodocdaTta Marausi.

13.Kakoii 06bem pacTBopa ammuaxa (p = 0,99 r/cm’) HeoGXOMMM TS OCAXKIECHHS ATIOMUHMS U3 PacTBOpa,
nonydeHHnoro mpu pacteopernu 1,0000 r aroMoKaIUeBBIX KBACIIOB?

Ilepeuens 6onpocos 011 IK3amena no anaaumuyeckoil xumuu (4 cemecmp)
Teopemuueckuti gonpoc (6onpoc 1)

1. Knaccudurkanusi METOIOB KOJIMYECTBEHHOTO aHaim3a. TpeOoBaHus, MPESAbIBISIEMbIC B KOJIMYSCTBEHHOM
aHanmse.

2. TutpumMerpudeckuii ananus. TpeboBaHus, MPENbABIEMbIE K PEAKIIUIM B TUTPUMETPUIECKOM aHaJIU3E.

3. KHaCCI/I(I)I/IKaIII/IH METOAOB TUTPUMETPHUYCCKOI0 aHajinM3a, BHUJbl TUTPOBAaHUA, MCTOIAblI YCTAaHOBJICHUSA
KOHEYHOM TOYKHU TUTPOBAHMUA.

4.K1crmoTHO-0CHOBHOE TUTPOBaHME, CYIITHOCTh METO/IA.

5.IHuKaTOpBl METO/Ia KUCIIOTHO-OCHOBHOI'O TUTPOBAHMUSI.

6.KpI/IBBIe KHCJIOTHO-OCHOBHOI'O TUTPOBAHM.

7.BnusiHne pa3nnvHbIX (PakTOpOB HA CKAYOK THTPOBAHUSI.

8.OKHCINTENHHO-BOCCTAHOBUTENFHOE TUTPOBAHHUE, CYIITHOCTh METO/IA.

9.Knaccudukanus penokc-MeToa0B, YCIoBHs posencHns OB TUTpoBaHuUS.

10.Bugst OB TuTpOBaHMs, HHAUKATOPHI OKHCIUTENFHO-BOCCTAHOBUTENFHOT'O TUTPOBAHUSL.

11.KpuBble OKUCITUTEIBHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS.

12.MlHANKaTOpHBIE OMMOKH OKHCIATEIbHO-BOCCTAHOBUTEIHHOTO THTPOBAHHSL.

13.IlepmanTaHaTOMETPUIECKOE TUTPOBAHUE.

14. luxpoMaTOMETPHIECKOE THTPOBAHHUE.

15.bpomMaToMeTprUUEeCKOE TUTPOBAHUE.

16.MogoMeTpraeckoe THTPOBAHHE.

17.KomriekcuMeTpiaeckoe THTPOBaHME, CYITHOCTh MeTona. TpeboBaHus, MPEObIBIsIEMble K PEaKIHIM B
KOMILTIEKCOHOMETPHH.

18.Kimaccuduxarus MeTo0B B KOMILICKCOHOMETPHH.

19.KoMII1eKCOnOHbI, HHANKATOPHI KOMITJIEKCOHOMETPHH.

20.Buapl KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUsA. KpUBbIE KOMILIEKCOHOMETPUYECKOTO TUTPOBAHHUSL.

21.0caguTenbHOE THTPOBAHUE, CYIITHOCTh MeTona. TpeboBaHus, MpenbsIBIsIeMbIe K PEaKIIUsIM B METOIE.

22 Knaccuduxanusi METOZ0B OCaIUTENHFHOTO0 TUTPOBAHHSL.

23.MlHAUKaTOPBl METO/Ia OCAIUTENBHOIO TUTPOBAHUSL.

24. ApTeHTOMETPHS, HHINKATOPHBIE OMMOKN 0CAUTETHFHOTO THTPOBAHHUSL.

25 Knaccuduranmsi HWHCTPYMEHTaNbHBIX MeETONOB aHanm3a. OOJacTe oOmpemenseMblX —COJIepKaHHA.
XapaKTepUCTHKN YyBCTBUTEIBHOCTH W TOTPEITHOCTH OTAEIBHBIX METOJ0B aHanmu3a (mpuMmepsl). CpaBHEeHHE ¢
KJIACCHYECKUMHU XUMUYECKIMHU METOaMH aHAJIH3a.

26.Knmaccudukanmsi OonTHYECKHX MeToJoB aHanmm3a. OmpeneneHrue coAepiKaHHUS BEIIECTB B PacTBOpE
pedpaKToMeTpoM.

27.@oromerpus. OcHOBHOW 3akoH cBeronoriomenus byrepa-JlamOepra-bepa. ®oromerpuueckoe
TUTPOBAHUE, BUJIbI KPUBBIX TUTPOBAHMUS.

28.D0TOMETPHUYECKOE ONPEAETIEHUE JIEMEHTOB B PaCTBOPE.

29.CnektpohoTOMETpHUIECKOE ONpeaesIeHHEe COAEPKaHMsl BEIIECTB B (papMalieBTUYECKUX MpenapaTax.

30.IInockocTHast ~ xpomaTorpadus. HenmomBuxuble u  mopBumkHble  (asbl. BosmoxHOoCcTH
MOJTYKOJMYECTBEHHOIO M KOJIMYECTBEHHOI0 aHanu3a. O0JaacTh IpUMEHEHUSI.



31. KonnyecTBeHHBIN XpoMaTorpaduueckuii aHalu3 — METOAbl KaaruOpoBOYHOrO rpaduka, BHYTPEHHErO
CTaHJapTa, BHEUIHEr0O CTaHapTa, CTAaHJapTHOH N00aBKH. VX cpaBHUTENbHASI XapaKTEPUCTHKA.

32. KonuuecTBeHHBIH ra3oxpoMaTorpauyueckuii aHajm3 — METOAbI a0CONMIOTHON KaTMOPOBKM, BHYTPEHHETO
crangapTa (OTHOCUTENLHON KaIMOPOBKN) U BHYTPEHHEW HOPMaJM3alluK, UX CPaBHUTEIbHAs XapaKTepPUCTHKA.

33.0nekTpoxuMHUYecKie MeToabl aHain3a. OcHOBHblE MOHTHS. Kiaccupukanus 3IIEKTPOXMMHUYECKUX
METOJIOB aHajM3a.

34 Ilpsimast noTeHmomMeTpus. KomnuecTBEHHBIN MOTEHIIMOMETPHUYECKI aHATN3: METO/bI KaaluOpPOBOYHOTO
rpaduka, CTaHIapTHON N0OABKU, KOHIICHTPAIIMOHHOTO JIEMEHTA.

35. Tlorenmuomerpuyeckoe TuTpoBaHue. CrocoObl HaXOXKICHHMS KOHEYHOH TOYKM TUTPOBAHUA.
WupnkaTopHbIE BIIEKTPOABI M DJEKTPOIBI CPaBHEHHS B KHCIOTHO-OCHOBHOM M KOMIUIEKCUMETPHYECKOM
TUTPOBAHUHU.

36. Bonpramnepomerpus u noysporpadus. [IpuHIMI MeToma M cxeMa Mojsporpaduyueckoll yCTaHOBKHU.
MexaHu3M BO3HUKHOBEHHsI molsiporpaduyeckoid BoiHbI. [loTeHnman momyBomHB U JUQQPY3UOHHBIA TOK, WX
WCIOJIb30BaHKE B aHAIIN3E.

37. AmmepoMeTpHYecKoe TUTPOBAaHUE C OJHUM HHIUKATOPHBIM 3JeKTpoaoM. [IpuHImm meroma u cxema
yCTaHOBKU. BpIOOp moTeHnmmana pa®odyero 3JeKTpoJa W BUJA KPUBBIX THTPOBaHHS. UyBCTBUTEIHHOCTD,
MOTPEITHOCTh M 00JIACTH TPUMEHEHHSI METO/IA.

38. Kymonomertpus. TeopeTndeckue OCHOBBI MeTO1a, 3aKoHBI Dapames.

39. KyjioHOMeTpHYeCKOe TUTPOBAHHUE TIPU MTOCTOSHHOM cuite Toka. KynoHoMerpuueckas siueika U crocoObl
oIpe/ieTIeHns] KOHEYHOW TOYKH TUTpoBaHUs. JloCTOMHCTBA METO/Ia M 001aCTh IPUMEHEHUSI.

40. OOmee mpPEACTaBICHHE O KOHAYKTOMETPUYECKOM METOAE aHajlu3a: OCHOBHBIC ITOHSTHS,
KJaccuguKaIus, 00JacTu MPUMEHEHNS, TOCTONHCTBA H HEOCTATKH.

Ipaxmuueckuii sonpoc (6onpoc 2)

1.ITocTpoliTe KOHILIEHTPAaLMOHHO-JIorapudmuueckyro muarpammy s 0,1 M pactBopa sxemeza (1) B
unatepsaie 0.50-1.00 B.

2. Iloctpotite mguarpammy pM — pH u BeIOepuTe omrmmanbHOoe 3HadeHue pH mims tutpoBanus 0.10 M
pactBopa xiopua maraus 0.10 M pactsopom D/ITA B mpucyTcTBHH 3pHOXPOMOBOT0 YepHOTo T.

3. Tlocrpoiite amarpammy E — pH mis OKHCIHUTENbHOBOCCTAHOBUTENHFHOW CHUCTEMBI MBIIIBIK(Y) —
MBITIBAK(II) pu KOHIIEHTpaIusaxX KOMIOHEHTOB, paBHBIX (0.1 M, B maTepBasie pH 0 — 12 (WMoHHO# cuyoi
peHedpedn).

4. Tlocrpoiite kpuByto TuTpoBanus 0.1 M pacrtBopa comsHoi kuciaotsl 0.1 M pacTBOpOM THApPOKCHIA
HaTpHs 110 KOHLIEHTPALIMOHHO-JI0Tapu(PMUIECKON AuarpamMmme.

5. IMoctpoiite kpuByro tutpoBanusa 0.1 M pactBopa MypaBsuHOM Kucnotel 0.1 M pacTBOpoM ruapokcuaa
HATPHs 110 KOHLIEHTPALIMOHHO-JI0rapu(pMUIECKON AuarpaMmme.

6. Ilonp3ysck KOHIEHTpAIMOHHO-TorapudMudeckoil auarpammoit, Haimute pH 0.10 M pacTBOopa BUHHOM
KHCIIOTBI.

7. llomp3ysch K KOHIEHTpAIMOHHO-Torapudmuyeckoii muarpammont, Haiiamre pH 0.10 M pacrBopa
[IABENEBON KHCIIOTHI.

8. Ionp3ysich K KOHIEHTPALIMOHHO-JIOrapU(PMHUUIECKONH JUarpaMMOil, HaiiinTe paBHOBECHYIO KOHLIEHTPALIHIO
cynbdut-nona mpu pH 8.2.

9.Ilouemy ompeneneHne Menu MPOBOIAT B crabokucioi cpexe? Iloyemy HeoOXomauMm OONBIIONH H3OBITOK
noguna kamua? [loyemy mpu ompeneneHWHM Mend B JIATYHH HEOOXOOMMO IIOCNI€ PACTBOPEHUS ITOJHOCTHIO
YIAINUTh a30THYIO KHcaoTy? Ha3oBuTe Apyrue MCTOUHMKH MTOTPEIIHOCTEH.

10.Ykaxwure ycrnoBus nogoMerpuieckoro ompenencaus Mmpimbska (I11) n memmesaka(V). Oxapakrepusyiite
OKHCIIUTENFHO-BOCCTAHOBUTENBbHYIO cucTeMy MbIIbK (V) — wmbimbsk (11). Ilouemy onpenenenne Mpiiibska
(II) cnenyer mpoBoauth B OydepHoM pactBope? Kak BbIOMparoT HeoOxoaumoe 3HaueHue pH? M3 kaxumx
KOMIIOHEHTOB C03/1a10T Oy epHyIo cMech?

11. VYkaxurte ycioBuUsi MOJOMETPHUYECKOrO OIpeneneHus: a) cyibPuaoB u cyiabpaToB; 0) HUTPHUTOB; B)
xenesa (I11); T) mepokcuna Bomopona; 1) cBoOOIHBIX OpoMa U xiopa; €) xpoma (VI) u xpoma (I1I).



Pacuemnas 3aoaua (6onpoc 3)

1. HaBecky Hg(NOs), maccoii 0,6865 T pactopmwiu B 250 cm® Bomsl. Ha tutposamme 25,00 cm® sToro
pacTBopa B MPUCYTCTBUH MHAMKATOpa dpHoxpoma uépHoro T m3pacxomosamu 8,50 cm® 0,022M pactopa DJTA.
PaccuuTaiite comepskanne Hg(NOs), B uiccienyemom obpasiie (m, %).

2. PaccunTaiiTe KOHIIEHTPAIHIO Mg2+ B BOJE (MMOJII)/ILMs), eciu mipu tutpoBaruu 200,00 cm® BogpI
m3pacxonopamu 25,15 cm® 0,01512M pacteopa DJTA.

3. Cxombko Cu?*-HOHOB COZEpPKHTCS B PACTBOPE, €CIIM HA THTPOBAHHE TOTO PACTBOPA B MPUCYTCTBHHU
MH/MKaTOpa MypeKkcHaa 3aTpadeso 15,20 cm® 0,03M pacteopa DJITA.

4. WNmeercs xomiuiekcHas conb (opmynasl CrCls-5H>0. CocraBbTe KOOPAMHAIMOHHYIO (HOPMYITY
KOMIUIEKCHOTO coenuHeHus. Berumcnure kakoii ooném 0,1 H. pacTBopa HHTpaTa cepedpa moTpedyercs s
OCa’KJIeHHs CBA3aHHOTO MOHOTEHHO XJopa, comepkamerocs B 100,00 cv® 0,1 H. pacTBopa KOMILIEKCHOH COJH
(Bcst BoJIa CBsI3aHa BHYTPUC(EPHO).

5. Ha tutpoBanue 20,00 cm® 0,05 . (K = 0,9640) NaCl uspacxonosamu 19,64 cm® pactopa AgNOs.
OnpenennTe HOPMATBHOCTH U TUTP pacTBopa AgNOa.

6. CKOJIBKO KUCIIOPOJIa ¥ BOAOPO/A BBIJIETUTCS MIPH JIEKTPOIU3€ CEPHOI KUCIIOTHI B TedeHue 15 MuH, ecin
cuia ToKa paBHa 2,5 A.

7. Kakast Macca MeIu BBIICIUTCS Ha KaTOJIE MPH DJIEKTPOJIM3e pacTBopa MeaHoro kymopoca CuSO4-5H20,
ecnu mpomnyckaTs Tok cuinoit 0,2 A B Tedenne 1 4 15 mun? Beixon o Toky coctasmser 90%?

8. Onrtuueckas IJIOTHOCTh pacTBopa Tpucyibdocanuimnara xene3a (I11), uamepennas npu A = 433 HM B
xioBete ¢ | = 2 cm, pasna 0,149. Jns anaimsa 6bw10 B3sTo 4,00 cM® 0,0005820 M pacTBOpa conm kene3a
pas6apiieHo 110 50 cm®. BBIMHCINTH MOTAPHBIH KO(GUIIMEHT TOrIOMEH s TpUcyIbdocamnmnaTa sxenesa (I17).

9. BripazuTe onTHYECKyI0 INIOTHOCTh B TPOIEHTax cBeTompomyckanus: a) 0,054; 6) 0,801; B) 0,521; r)
0,205.

10. IlepeBemuTe DaHHBIE U3MEPEHHS CBETOMPOMYCKAHNUS B ONTHYECKUE IUIOTHOCTHU: a) 22,2%; 6) 52,5%; B)
79,8%; 1) 62,3%.

11. Monspabiit K03()PHUITUEHT TOTJIONMICHHS] KOMIUIEKCa HHIUS ¢ MTHPOKATEXUHOBEIM (DHOJIETOBEIM paBeH 35
900 mpu 630 HM. OmpenenuTte coiepaHWe MHAMS B pacTBope (I/aM°), ecliM OTHOCHTENbHAS ONTHYECKAs
IJIOTHOCTH MCCIEyeMOro pacTBOpa, M3MepeHHas B KioBeTe ¢ | = 1 cM, 10 OTHOIIIEHHIO K pacTBOPY CpaBHEHWS,
coJiepxKaIiemMy 6-107° mons/mm® In, okazamace 0,450.

12. BBIUMCIHTH HOTEHIHAT cepeOpsiHOro anekTpona mpu 20°C, moMeIeHHoro B pactBop, 500 cm® KoToporo
conepxar 0,2 mons AgNOs, oTHOCHTENBHO 0,1 MOIE/IM® XITOpHICEPEOPIHOTO IMEKTPOIA CPABHEHNS.

B coorBerctBun ¢ Ilomoxernmem COI'Y o 0annmbHO-pEHTHHTOBOM CHCTEME OIICHKH 3HAHUID», CTYACHTHI,
MONyYMBIINE B XOAE TEKymero u pyoOexHoro koHTpoms 50-70 O6amnoB, aBTOMAaTUYEeCKH MOIYYAarOT
COOTBETCTBYIOMIYIO DK3aMEHAITMOHHYIO OIIEHKY. 3a YCTHBIM OTBET Ha 3K3aMeHe cTyAeHT nmonydaer 0-30 6amios.

Llxana umozo6oii akademuueckou ycnesaemocmu cmyoenmos no oucyuniure no bPC

Cucrema ouenox COI'Y
®opma Cymma Haspamme
KOHTPOJIsI 0a/u10B
86 - 100 OTIIMYHO
OK3aMeH 71-85 XOPOIIIO
50-70 YJIOBJIETBOPUTEIBHO

Oobpaszey dbunema no oucyuniune «AnaIUMUUECKaAn XUMUA)



Munucmepcmeo nayku u evicuiezo oopazosanus P@

Cesepo-Ocemunckuii 2ocyoapcmeennslii ynueepcumem umenu Kocma Jlesanosuua Xemazyposa

Kadgheopa oowieit u neopzanuueckoi xumuu.
Jucyuniuna «Ananumuueckas Xumusy
Hanpaenenue oaxanaspuama 04.03.01 Xumusn
2 Kypc, 3 cemecmp, 2023 — 2024 yu...

9K3AMEHAIIAOHHBIN BUIET Ne 13

1.  OxuciaurtensHO — BOCCTAHOBHTEIBHBIC TMOTCHIMANBI PEIOKC- map (PEJOKC- MOTEHIIHAIBI,

QJICKTPOAHLIC  OKHUCIWUTCIBHO — BOCCTAHOBHUTCIILHBLIC HOTeHHI/IaJ]LI) . HOTCHHI/IEUI pCaKkuun

(3mexTpoABIDKYIIAs cruia peakiuun). (9 6amios).

2.  Cxema aHanmsa cMecH HHMTpara KobajbTa u xjaopuaa ceunna (10 Gamios).

3. PaccuuTaTh MaccoByl0 IO MarHus B cIulaBe, eciau Haecka 0,3568 1. B pesynbrare amanmsa

nonydero 0,5156 r nuruapodocdara maruus (11 6asion).

3aB. kadenpoi o0Iell 1 HEOPraHMUECKOW XMMHH J.J. CumenoHUIM

JoteHT kadenpsl, K.X.H. 0.0. XaeBa

HlIkana oYyeHUusaHusl omeena cmy@eﬂma HA 9K3aMeHe

Xapaxmepucmuxa omeema

oannvl

JlaH monHbIM, pa3BepHYTHIM OTBET HAa MOCTABJIEHHBIN BOMPOC, MOKa3aHa COBOKYITHOCTD
OCO3HAHHBIX 3HAHUN 00 00BEKTE, IPOSBIISIIOIIASCSA B CBOOOTHOM OTIEPHPOBAHIH ITOHITHSIMH,
YMEHHH BBIJIEIHUTH CYIECTBEHHBIE U HECYIIECTBEHHBIC €0 MPU3HAKA, TPUIHHHO-CIIEACTBEHHBIE
cBs3W. 3HaHUE 00 00BEKTe TEMOHCTPHUPYETCs Ha (JOHE TIOHUMAHWS €r0 B CHCTEME TAHHOW HAyKH
Y MEXIUCIHUILTIHAPHBIX cBsi3ei. OTBeT popMynupyercs B TEpMUHAX HAYKH, H3I0KEH
JTUTEPATYPHBIM S3bIKOM, JIOTUYEH, JOKA3aTeleH, JEMOHCTPUPYET aBTOPCKYIO MTO3UITHIO CTYACHTA.

26-30

[JaH nonHkIi, pa3BepHYTHIN OTBET HA ITOCTABJICHHBIN BOIPOC, IOKa3aHA COBOKYITHOCTh
OCO3HaHHBIX 3HAHUH 00 00BEKTE, AOKA3aTENbHO PACKPHITEI OCHOBHBIE ITOJIOKEHHSI TEMBI; B
OTBETE IPOCIEKHUBAETCS YETKAsI CTPYKTYpa, JIOTHYECKas MOCIEA0BaTENbHOCTh, OTPaXKaoLIast
CYITHOCTh PACKPBIBAEMBIX TIOHSATHUH, TEOPH, ABIICHHUA. 3HaHNE 00 00BEKTE IEMOHCTPHUPYETCS Ha
(oHe MOHNMAaHMSI €ro B CHCTEME AJaHHOW HAYKH U MEXAUCLMIIMHAPHBIX cBsa3el. OTBer
U3JI0KEH JIUTEPATYPHBIM SI3BIKOM B TEPMUHAX HayKu. MOryT OBITH JOIYIIEHBI HEIOYETHI B
OIPEeTICHNH TOHATUH, UCTIPaBJICHHbBIE CTYACHTOM CaMOCTOSATENIBHO B IIPOLIECCE OTBETA.

21-25

I[aH HOJ'IHLIFI, pa3BepHyTLIﬁ OTBET Ha IIOCTaBJICHHBIMN BOIIPOC, MOKa3aHO YMCHUEC BbIJACIUTDH
CYHICCTBCHHBIC U HECYIIICCTBCHHBIC TPU3HAKHU, IPUYINHHO-CIICACTBECHHBIC CBA3H. OTBET YeTKO
CTPYKTYPHUPOBAH, JIOTUYCH, U3JIOKCH B TCPMHUHAX HAYKH. O,[[HaKO JAONMYyHICHBI HC3HAYUTCIIbHBIC
OIIMOKHU WU HEAOYCThI, UCITPABJICHHBIC CTYICHTOM C TOMOIIBIO «HABOIAAMINX» BOIIPOCOB
npenogaBaTeiis.

16-20

I[aH HOJ'IHLIfI, HO HEJOCTATOYHO HOCJ'IG,I[OBaTeJ'IBHBIfI OTBET Ha IIOCTaBJICHHBIN BOIIPOC, HO IpH
9TOM I10Ka3aHO YMCHHC BbIACIIUTL CYIIECCTBCHHBIC U HECYIICCTBCHHBIC IIPU3HAKWU U IPUYNHHO-
CICACTBCHHBIC CBA3H. OTBeT JJOruYeH U U3JI0KEH B TCPMUHAX HAYKH. Mor YT OBITh JOMYIICHBI 1-
2 omuOKu B OMpCaACIICHNN OCHOBHBIX HOHHTHﬁ, KOTOPBIC CTYACHT 3aTPYAHACTCA UCIIPABUTDH
CaMOCTOATECIIbHO.

11-15




JlaH HeOCTaTOYHO MOJHBIA U HEJIOCTATOYHO Pa3BEpPHYTHIN OTBET. Jloruka u
MOCIE0BATEIFHOCTD U3JIOXKEHHS UMEIOT HapymieHus. JIOmyIeHsl OIMOKH B PACKPBITHH
MOHATHH, yroTpebaeHnn TepMUHOB. CTYICHT HE CIIOCOOCH CAMOCTOSTEILHO BBIICTUTh
CYIIIECTBEHHBIC M HECYIECTBEHHBIC MPU3HAKK U MPHYHHHO-CIICACTBEHHBIE CBsA3H. CTyIeHT 07-10
MOKET KOHKPETU3UPOBaTh 0000IICHHBIC 3HAHUS, I0Ka3aB Ha IPUMEPAX UX OCHOBHBIC
MIOJIOYKEHUS TOJIBKO € TIOMOIIBIO IpernoaaBatens. PedeBoe opopmiieHre TpedyeT MonpaBok,
KOPPEKIIHH.

I[aH HETTOJITHBIN OTBCT, JIOTMKAa U NOCJICAOBATCIIbHOCTD U3JI0KCHUS UMCIOT CYIICCTBCHHBIC
HapymeHus. JlonyiieHsl rpyOble OIMOKH MPU OMPEACTICHUH CYITHOCTH PACKPBIBAEMBIX
HOHSITI/II‘/'I, TGOpHﬁ, SIBJ'IGHI/If/'I, BCJICACTBUEC HCIIOHUMAaHUA CTYACHTOM UX CYHICCTBCHHBIX U 04-06
HECYILECTBEHHBIX IIPU3HAKOB U CBSI3€H. B OTBETE OTCYTCTBYIOT BBIBOABI. Y MEHUE PACKPBITh
KOHKPETHBIE MPOsBIICHHS 0000IIEHHBIX 3HAHUI HE MoKa3aHo. PeueBoe odopmiieHue Tpedyer

MIONPABOK, KOPPEKLIHH.

JlaH HenoJIHbBINA OTBET, MPEICTABISIOIINN COO0H pa3po3HEHHBIC 3HAHUS 110 TEME BOITPOCa C
CYIIECTBEHHBIMH OIIMOKaMH B ompeieicHusX. [IpucyTcTByIoT pparMeHTapHOCTh, HEJIOTHYHOCTh
mnokeHust. CTyIEHT HE OCO3HAET CBSI3b TAHHOTO TOHATHSI, TEOPUH, SIBIICHUS C APYTUMH
00beKTaMu TUCHUILINHBI. OTCYTCTBYIOT BBIBOIBI, KOHKPETHU3ALNS U JOKAa3aTEIHHOCTh 01-03
H3N0KeHus1. Peun HErpaMOTHas. HOHOJIHI/ITe.HBHBIe " YTOUHAIOMIME BOIIPOCHI ITPENOAaBaTEIId HE
MPUBOAAT K KOPPEKIMHN OTBETA CTYACHTA HE TOJIBKO Ha MOCTaBJIIEHHBIN BOIIPOC, HO U Ha APYyTHUC
BOIPOCHI JUCHUILIIUHBI.

He momy4ens! oTBeTs! 10 6a30BBIM BOIIPOCAM IUCIUTIIIHHEIL. 0

9. VYuedoHO-MeTONMYeCKOEe H HH(OPMALIMOHHOE 0O0ecneyeHne T CHUILITMHBI (MOTYJIsT)
a) OCHO8HAs TUMepamypa:

1. AnanuTuyeckas XHMHS: Ka4eCTBCHHBIH XMMHUYCCKHH aHAlIM3: MpaKkTUKyMm, ydeO. mocodue / HO.SL.
XapurtoHos, B.1O. I'puropsera. - M.: ID0OTAP-Meaua, 2009. - 296¢. - ISBN 978-5-9704-1003-5.

2. AHamuThuyecKash XUMHUA. AHaIUTHKA 1: OOLIME TEOPETHYECKHME OCHOBBI, KAYECTBEHHBIM aHAIM3:
yueOnuk/ FO.4. XapuroHoB. - 6-¢ m3n.ucnp.u jgom. - M. : TDOTAP-Menua, 2014. - 688c.: un. - bubmorp.:
€.672-674. - ISBN 978-5-9704-2934-1. — I'pudp MO.

3.AHanmuTHdeckas ~ XUMHA.  AHAIWTHKA 2.  KOJWYCSCTBCHHBIM  aHamM3,  (PU3UKO-XMMHYECKHE
(MHCTpYMEHTAJbHBIC) METO/IbI aHau3a; yueOHuK / XaputoHos,lOpuit SIkoBieBuY. - 6-¢ w31 ,uchp.u Joim. - M. :
I'SOTAP-Menua, 2014. - 656c¢.: wi. - bubdmmorp.:c.633-634. - ISBN 978-5-9704-2941-9. — T'pudp MO.

4. Anammtudeckas XxuMmus: yueOHoe mocooue / A.M. Amapnes, T.I1. Anexcanaposa, A.A. Kazakosa, O.B.
Kapynnna; HoBocuOupckuii rocyiapcTBEHHBI TeXHUYEeCKHid yHHBepcuTeT. — HoBocmOupck: HoBocubupckuit
rOCyIapCTBEHHBIN TeXxHWUYecKnit yHuBepcuter, 2015. — 92 c.: cxem., Tadn. — PexxuM mocTyma: Mo MOAIHCKe. —
URL: https://biblioclub.ru/index.php?page=book&id=438291. — bubnuorp.: c. 86-87. — ISBN 978-5-7782-2710-
1. — TekcT: 3IeKTPOHHBIH.

5. Jlakuza, H. B. Ananutndeckas xumusi: yaeoOHo-MeTomuueckoe mocodue / H. B. Jlakuza, C. A. lltug;
VYpanbckuii ¢enepanbHelii yHuBepcuteT uM. nepsoro llpesunentra Poccun b. H. Enpumna. — ExatepunOypr:
WznarensctBo Ypansckoro ynusepcurera, 2019. — 143 c.: un, tabn. — Pexxum poctyna: mo nmoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=697334 (mata obpamenus: 09.07.2023). — ISBN 978-5-7996-
2539-9. — TeKcT : DIIeKTPOHHBIM.

6. HypmeBa, D. H. KadecTBeHHBII aHanM3 B aHAIUTHUYECKOW XHMHHU: ydeOHOe mocoome: [16+] /
3. H. Hypuesa, C. B. Bnosuna, T. P. Caduynnmnaa. — Mocksa; bepmun: lupexr-Memua, 2020. — 102 c.: wi,
tabn. — Pexum gocryna: mo mommucke. — URL: https://biblioclub.ru/index.php?page=book&id=601716 (nata
obparenust: 09.07.2023). — bubnuorp.: ¢. 123. — ISBN 978-5-4499-1844-4. — DOI 10.23681/601716. — Texcr :
JJIEKTPOHHBIN.

7. Pemenune 3a1a4 1o aHaduTH4YecKor xumun: ydeOHoe nocodue/ I'.H. Ulpaitoman, I1.]]. Xanduna, O.H.
Bynrakosa, H.B. MBanoBa; nox pexn. I'.H. IlIpaiibman; KemepoBckuii rocyaapcTB €HHBIH YHUBEPCUTET. — 3-€ U31.,


https://biblioclub.ru/index.php?page=book&id=438291
https://biblioclub.ru/index.php?page=book&id=697334
https://biblioclub.ru/index.php?page=book&id=601716

niepepad u jgom. — Kemepoo : KemepoBckuii rocyaapcTBeHHbIi yHUBepcuteT, 2015, — 208 c.: Tabn. — Pexum
nocrymna: mo moxmucke. — URL: https://biblioclub.ru/index.php?page=book&id=437487. — ISBN 978-5-8353-
1821-6. — TekcT: IMEKTPOHHBIM.

8. CanpaukoBa, E.B. KonnuectBenHbiii ananu3: yueOHoe mocoobue / E.B. CanpHukoBa, E.A. Ocurosa;
OpenOyprckuii rocynapcTBeHHBIH yHUBepcuTeT. — OpenOypr:OpeHOyprckuii TocyJapCTBEHHBI YHUBEPCHUTET,
2015. — 160 c.: TaoII., WL —  Pexum JIOCTYTIA: o  TOJIHUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=439068. — bubnuorp. c. 151-154. — ISBN 978-5-7410-1291-8. —

Tekcr: 31eKTpOHHBII.

0) OONOTHUMENLHAS TUMEPAMYPA:
9. AHanmu3 TPHPOAHBIX M TEXHUYECKUX cucteM : jaboparopubiii mpaktukym / C. FO. Capaesa,

E. JI. T'epacumona, 1. C. AnsmoBckas [u ap.] ; mog obmr. pea. C. FO. Capaesoii ; Ypansckuii penepaabHbIid
yHuBepcurer um. nepBoro IIpesumenta Poccum b. H. Enbiuna. — ExarepunOypr : W3narenbcTtBo
Vpanbckoro ynuepcutera, 2020. — 135 c. : wmn., Tabn. — Pexum pgocTyma: MO IMOINHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=697661 (nara obpamenus: 09.07.2023). — ISBN 978-
-5-7996-3020-1. — TekcT : 2EeKTPOHHBIH.

10. AnanuTudeckass XuMus: ydeOHO-MeToanueckoe mocodue: B 3 wactsax: [16+] / coct. 1O. H.
Bnacosa, O. U. boiikosa, T. H. Banyesa, E. B. IBanoBa [u np.]. — Mocksa : Jlupekr-Menua, 2020. —

Yacts 3. Ou3nKo-XUMHYECKHE METOAbI aHamu3a. — 133 c.: wi., Tabn. — Pexxum noctyma: mo mojamucke. —
URL: https://biblioclub.ru/index.php?page=book&id=688196 (mara oOpamenus: 09.07.2023). —
bubmmorp. B ku. — ISBN 978-5-4499-1831-4 (4. 1). - ISBN 978-5-4499-3141-2. — TexkcT :
3IEKTPOHHBIMN.

11. Arasiutrueckast xumust: yaeOHoe mocodue s By3oB / A. U. Amapues, I'. K. Jlynenko, T. I1.
AnekcannpoBa, A. A. KazakoBa. — 2-e u3j., ucrp. u gomn. — Mocksa: M3natensctBo FOpaiit, 2022. —
107 c¢. — (Boicmiee oOpazoBanme). — ISBN 978-5-534-07837-4. — Tekcr: 3neKTpOoHHBIA //
OopazoBarenpHas 1uiathopma HOpaitr [caiit]. — URL: https://urait.ru/bcode/492083  (mara
obpamenus: 03.05.2022).

12. bopucoB, A. H. AnaimuTuyeckass XuMus Ui TenaroroB. PacyeTsl B KOJMYECTBEHHOM

aHanu3e: y4eOHUK M mpakTukyMm i By30B / A. H. bopucos, U. 0. TuxomupoBa. — 3-¢ u3., HCTIp. U
non. — Mocksa: WUznarensctBo FOpaiit, 2022. — 153 ¢. — (Bricmee obpazoBanne). — ISBN 978-5-
534-09281-3. — Tekct: snekrponHbii // OOpaszoBarenbhHas miatdopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/489770 (mata obpamienus: 03.05.2022).

13. BanyeBa, T.H. KonnuectBenHnslif ananu3. I'paBuMeTpusi: yaeOHO-METOANYECKOE TOco0He [Uis
camocTosTeNbHOM paboTel ctynentoB / T.H. BamyeBa, MU.M. Axpomymxkuna, A.M. KpacHoBa. —
Mocksa; bepnun: Hupekr-Menua, 2018. — 59 c.: uin., Tabn. — Pexxum gocrtyna: no moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=499046. — bubnuorp. B kH. — ISBN 978-5-4475-9808-2.
— DOI 10.23681/499046. — TekcT: 37€KTPOHHBIIL.

14. BanyeBa, T.H. KomnyectBennsiii ananu3. KomrmiekcoMmerpus: ydeOHO-METOIHUECKOE
nocobue g camocTosTenbHOM pabotel ctyaeHToB / T.H. BamyeBa, 1.M. Axpomymkuna, A.M.
KpacnoBa. — Mocksa; bepnun: lupekr-Menua, 2018. — 58 c.: Tabn. — Pexxum foctymna: 1mo noanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=499047. — bubauorp. B xkH. — ISBN 978-5-4475-
9811-2. — DOI 10.23681/499047. — TeKcT: 31€KTPOHHBIA.

15. Banyesa, T.H. KomuectBennsiit ananu3. Cenumerpusi: yueOHO-METOJUUECKOE TOCOOue JUIs

camocTosiTenibHOW paboTel cryneHtoB / T.H. BamyeBa, .M. Axpomymkuna, A.M. KpacHoBa. —
Mocksa; bepnaun: upexr-Menua, 2018. — 54 c.: tabn. — Pexxum nocryma: mo moammcke. — URL:
https://biblioclub.ru/index.php?page=book&id=499055. — bubmumorp. B kH. — ISBN 978-5-4475-9810-5.
— DOI 10.23681/499055. — TekcT: 2MEeKTPOHHBIH.
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https://biblioclub.ru/index.php?page=book&id=499046
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https://biblioclub.ru/index.php?page=book&id=499055

16. BanyeBa, T.H. KonudectBennblii aHanms. KapThI-WHCTPYKIIMM K JIA0OpATOPHBIM pabOTaM:
y4eOHO-MeTOIMYecKoe Tocobue s caMocTosiTeNbHON paboTel crymentoB / T.H. Bamyea, .M.
Axpomymikuna, A.M. KpacHoBa. — Mocksa; bepnun: upexr-Menua, 2018. — Y. 2. Penoxcumerpus. —
65 c.: TabII. — Pexum JOCTYTIA: o TIOJIITUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=499056. — bubmuorp.: ¢. 58. — ISBN 978-5-4475-9809-
9. — DOI 10.23681/499056. — TekcT: 37€KTPOHHBIIA.

17. Jlypwe FO.1O. CnpaBouynuk no aHanutudeckoi xumuu. — M.: Xumus, 2008.—448 ¢

18. Peibansuenko, M. B. KomIuiekcHbIe COeIMHECHUS: CUHTE3, CBOMCTBa, MpuMeHeHue: [16+] / U.
B. Peibanmsuenko, E. M. basH, E. C. Mensenesa; IOxHbIil GenepanbHbiii yHuBepcuter. — PocToB-Ha-
Hony; Taranpor: FOxubiit ¢enepanbubiii yHusepcuter, 2021. — 116 c.: ni., Ttabdn., cxem. — Pexum

nocryma: mno moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=683917 (nara
oopamenus: 03.05.2022). — bubmmorp.: c¢. 112-113. — ISBN 978-5-9275-3766-2. — Tekcr:
AJEKTPOHHBIM.

19. ®apyc, O.A. Ousuueckue " (HUUKO-XUMUYECKHE METOJbl aHalu3a: JadopaTOPHBIMA
npaktukyMm / O.A. ®@apyc, I'.U. Sdxymesa. — Mocksa; bepnun: dupexr-Menna, 2015. — 78 c. — Pexxum
noctyna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=375309.

8) npocpammuoe obecnevenue u Unmepuem-pecypcol.
CocTaB JIMIIEH3MOHHOTO M CBOOOJHO pPacHpoCcTpaHsAeMOro IPOrpaMMHOrO OOEcTieyeHHs, B TOM 4HCIe

OTCYCCTBCHHOT'O ITPOMU3BOJICTBA.

Ne HaunmenoBanmue Ne noroBopa (JurieH3us)
n/n
1 | Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T.
2 | Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 .
3 AHTHUBUPYCHOE MPOrPaMMHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 r.,
obecmeuenne KasperksyTotalSecurity npomieno g0 22.01.2024 r.
[Iporpamma anst 9BM «bank BonpocoB | Pazpaborka COI'Y CBuAeTenbCcTBO 0 TOCYAapCTBEHHON
4 JUTSI KOHTPOJIST 3HAHUI) perucrparuy mporpamMmel it 9BM Ne2015611829 ot
06.02.2015 r. (beccpouno)
CiscoWebex- Cucrema mpoBeneHus 000 Aiicrek morosop Ne J167-2021 or 03.08.2021 -
5 | pebunapos. 03.08.2022r
CucreMa NMoucKa TEKCTOBBIX Ne 6262 ot 09.01.2023 (meiictBurenen no 31.12.2023r) ¢
6 | sanmcrBoBaHmit «AHTHIITArHAT.BY 3% OAO «AnTH-IInarnar»
[IporpaMmHoOe obecriedenue s CBobOoaHOE mporpaMMHOe obecriedeHne(0eccpovHo)
7 | PeAAKTHPOBAHHUS XUMHYCCKHX (OpMyIt
Isis Draw
Cucrema tectuposanus Sunrav WEB Ne468 ot 03.12.2013 UII Cynrarynun P.T.
8 | Class (6eccpouno)
9 Cucrema KOMIBIOTEPHON BEPCTKU JInuensust FSF/Debian (CBoGoaHOE MporpaMMHoOe
MikTex obecrieyene) (6eccpouHo)
10 JInunelii kabuHer crynenTta/corpynauka | Jlumensus 6eccpounas. Tex.compoBoxaenne ot 14.03.2022
r
11 Cucrema 3JIeKTPOHHOTO 00Y4CHUS BbecnnatHoe poccuiickoe
MOODLE

DeKTpOHHbIE OMOIMOTEUHBIE CUCTEMBL, ¢ KOTOpeIMHA v COI'Y mmeercs IENCTBYIOIINI JIOTOBOP:

Ne HanmeHoBaHMe, CBeICHUS O NpaBoOOIaIaTeNe u Ne noroBopa (uIeH3Ms)
/o ajpec caira



https://biblioclub.ru/index.php?page=book&id=499056
https://biblioclub.ru/index.php?page=book&id=683917
http://biblioclub.ru/index.php?page=book&id=375309

OBC "Vnusepcumem. oubruomexa onlLine" Ne 278-12/2022 nevictButened 1o 31.12.2023 r.
1 000 «/lupekr-Meaua» (RU)
https://biblioclub.ru

«O6pasoBarenshas  miathpopma FOPAWT» | Ne 01/03-2023 neitcturenen mo 31.12.2023 T.
2 000 «DreKTpoHHOE M31a-TenbeTBO FOPAMTY
http://www.urait.ru/

ObC «KoHCYynbTaHT CTyIneHTa» «Menuiuna. Ne 832K C/02-2023 neiicrButeiner 1o 26.02.2024 r.
3npaBooxpanenue BO»

IT xommanus OOO «KOHCVYJIbTAHT
CTYJEHTA» www.studentlibrary.rur

HNHudopMalinoHHO-aHATMTUYECKAs CUCTEMa Si0-5051/2023 neitctButenen no 12.04.2024 r.
SCIENCE INDEX OOO HAVUHAM
OJIEKTPOHHAS BUBJIMOTEKA (RU)
www: https://elibrary.ru

YHuusepcanbHbie 0a3bl JanHbIx «UBUCy» Ne 33-1 nmetictBurened no 31.12.2023 r.
000 «MBUC» (RU) https://eivis.ru/

«HammoHaneHas 3eKTpOHHAs OMOITHOTEKAY Ne 101/HDB/4513 neiicrBurenen go 05.07.2023 r.
®I'BY «PT'by https://rusneb.ru/

PexoMeHyeEMBIE MHTEPHET-aIpECA:
e ApaimrHueckas XUMHUS B Poccun [DnekTpoHHEIN pecypc]. —Pexxum mocryma:

http://www.rusanalytchem.org/default.aspx;

[ ] AHaHHTquCKa}I XUMMUS. JICKIIUH, 66HI/IKI/I 1 3a JaYHUKHN SHCKT OHHBIN pecypc]. — PexxuM mocTyna:
http://chembaby.com/analiticheskaya-ximiya/;

e AHaauTHYECKass XMMMS: yueOHOe rmocodue [DaeKTpoHHbIN pecypc]. — Pexxum gocryma:
http://www.chem-astu.ru/chair/study/anchem/;

e KHHMI'M 0 aHATUTHYECKON XUMUHK [DIEeKTPOHHEIN pecypc]. — PexxuM mocTyna:
http://hemsintez24.ru/analiticheskaya-himiya.

2) Memoouueckue ykasanus, pazpabomanuvie cocmagumensimu Paboueii npocpammul.
1. Ecmera, JLK., AraeBa, @.A. I'paBumerpuueckue meromnsl ananmmsa / JLK. Ecuesa, ®.A. Araega.

Bnagukaskas: U3n-so ®I'BOY BO COT'Y, 2015. — 60 c.
2. Xaea 0.D. Meromudeckne peKOMEHIAIIMN [0 HAMKCAHUIO U OQOPMIIEHHIO KypCOBOW pabOTHI IO
TCIIUTUTIHE (3TIEKTPOHHBINA BapUAHT)

10. MaTepuaIbHO-TeXHHYECKOE o0ecnevyeHne TUCHUTLTHHBI (MOILYJIs)

No HaumenoBanue nomenieHuii As1s IpOBEICHHUS BCEX BUAOB YUeOHOM AEATENbHOCTH, |AApec (MECTONONOKEHNE) TTOMEIIEHUI
IPEyCMOTPEHHOH y4eOHBIM IJIAHOM MO JUCLUIUIMHE «AHAJINTHYECKas XUMHUS», B | U1 IPOBEJEHHS BCEX BHJIOB yueOHOM
TOM YHCJIe TIOMELICHUS JUTs CAMOCTOSITENIbHOM PaOOThI, C YKa3aHUEM NEPeqHsl  |AEATENBHOCTH MO JHUCLHUILTHHE

OCHOBHOT'O 000pY/I0BaHUs, Y4eOHO-HATIISAHBIX TOCOOHI U HCIOIB3yeMOTO «AHanUTHIECKasT XUMHUS,
TIPOrPaMMHOT0 00eCTIeYeHus MPEIYCMOTPEHHON Y4eOHBIM IUTAHOM
1 VYueGHble ayIMTOPHM JJISI TIPOBEXEHHS! 3AHSITHIA JIEKIMOHHOI0 THNa, |Poccuiickas Denepauus, 362025,

CeMHHAPCKOT0 THIA, FPYIIOBBIX H HHANBUAYATbLHBIX KOHCYIbTamuii, |Pecnyomixa Cesepras Ocetus — Ananns,
TeKyLIEero KOHTPOJIs U POMEKYTOUHOM aTTeCTALMH, 2 TAKKe ropon Briazukagkas, yn. BaTyruna, fom
CAMOCTOSTELHOI PAGOTHI 06YUAIOMMXCS: NPENOABATENbCKHi cToy, | +4-40, yieOusIi koprye Ne 7,

CTYII, CTOIIBI U CTYIIBS IS oOydarormxcsi, kademnpa. ayn. Ne 606

O6opynosanme: IlepcoHaJIbHBII KOMIBIOTEP B KOMILIEKTE C
MPOrpaMMHBIM 00eCIIeYeHHEM, BBIXOIOM B ceTh VIHTEpHET U JOCTYIIOM B
JIEKTPOHHYIO HH(OPMAIOHHO-00pa3oBaTenbHyo cpexy COI'Y.
IMpoexrop Epson EB-735Fi - KOMILUIEKT TOCTaBKH (KPEIUICHUE TSt
npoekTopa, mHyp matanus) — lmr. Hoyr6yk OO0 "AVCHUAJITEXHO" —
lmr.

Ipoepammnoe obecneuenue: Windows 7 Professional, Office Standard
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2016, Cucrema tectupoBanus Sunrav WEB Class, Cucrema
kommsioTepHoi Bepctkn MikTex, Kasperksy Endpoint Security,
[IporpammHoOe obecriedeHue A1l peJaKTHPOBAHUS XUMUYECKIX (OpMyIT
Isis Draw, Cucrema noncka TeKCTOBBIX 3aUMCTBOBaHUH
«AnTtumnaruat.BY 3y, Iporpamma g 9BM «bank Bonpocos i
KoHTpons 3Hauui», VSDESK, Yemyru cBsi3u (1ocTym K ceTn HHTEPHET),
MOODLE, JInunsiii kabuner cryneHra/corpyannka, KOII (momen Ha
supekce), Pycl'apa, ViPNet.

JlabopaTopusi pU3MKO-XUMUYECKUX METOI0B aHAJIN3A Il
NMPOBeJAeHUST HAYYHO-UCCIeN0BATENbCKOH PadoThl, KYpCcOBOIro
MPOEKTHPOBAHNS, BHINOTHEHNS BHIIYCKHBIX KBATH(PHUKANHOHHBIX
padoT, IPYNNOBBIX H HHANBUAYATbHBIX KOHCYJIHTAIMIA:
NPeroiaBaTeNbCKUIA CTOM, CTYII, TJAOOPATOPHBIE CTOJBI M CTYJIbS LIS
o0yJaroImuxcs.

Ob6opyoosanue: TlepcoHaTbHBIN KOMITBIOTEP B KOMILIEKTE C
NpOrpaMMHBIM OOecIIedeHHEM, BBIXOZOM B CeTh MIHTEpHET U IOCTYIIOM B
3IEKTPOHHYIO UH(POpMaMOHHO-00pa3oBaTeabHyt0 cpeny COI'Y -2 mT.
[Iporpammuoe obecnieuenue: Windows 7 Professional, Office Standard
2016, Cucrema tectupoBanusi Sunrav WEB Class, Cucrema
kommbrorepHoii Bepctku MikTex, Kasperksy Endpoint Security,
[TporpammHOe obecrieueHue It PeJaKTUPOBAHUSI XUMUUECKHX (popmyn
Isis Draw, CucremMa IMOMCKa TEKCTOBLIX 3aMMCTBOBAHMIMA
«AnTtumnaruat.BY 3y, Iporpamma mis 9BM «bank Bonpocos [yis
KOHTpoJIst 3HaHuK», VSDESK, Ycnyru cBsi3u (1ocTyn K ceTH MHTEPHET),
MOODLE, JInunslit kabunet crynenra/corpyanuka, KOII (zomeH Ha
suaekce), Pyclapa, ViPNet.

Jlabopamopnoe o6opydosanue.: TIpUTOUHO-BBITSHASI yCTaHOBKA (30HT 13
orHKoBaHHOH cranu 2000*600%400-2 crona). Ananuzarop "diroopar -
02-2M"- 1 . AToMHO-AGcopOIMoHHEII criekTpoMerp MI'A-1000 ¢
aBtocemiuiepom- 1 mrt. @oromerp KOK-3-01- 1 wir. [Tnamennsii
¢doromerp OIIA-2-01 30M3- 1 wt. Cnekrodoromerp [19-5400Y ®- 1 1.
Memanka MarauTHas ¢ nogorpesom I19 6110- 2 mr.

Poccuiickas @eneparns, 362025,
Pecnyonmka CeBeprast OceTust — AlaHus,
ropon Biamukaskas, yi. Batyruna, nom
44-46, yuebHbIi Kopiryc Ne 7,

ayn. Ne 607

JlabopaTopusi aHATUTHYECKOH XUMUHU M (PU3MKO-XHMHYECKHX
MeTO/10B aHAJIU3A /ISl NIPOBeJeHNs] 3aHATHIi CeMHHAPCKOI0 TUIIA,
JIa00pPATOPHBIX 3aHATHI, KYPCOBOT0 NPOEKTUPOBAHUS (BHINOTHEHHS
KYPCOBBIX padoT), PyNIOBbIX U HHAUBHIYAJILHBIX KOHCYJIBTALUM, a
TaK:Ke CaMOCTOATEe/IBbHOI padoThl 00y4aIOIIMXCS | IPETIOaBaTENILCKUH
CTOJI, CTYI, JJADOPATOPHBIE CTOJIBI M CTYIBS ISl 00YYaIONUXCsl, KITaccHas
JOCKa.

Obopydosanue: MyTbTAMETUHHBIA KOMILIEKC (TIPOEKTOp, SKPaH,
KOMIIBIOTEP, KOJIOHKH) C IPOrPaMMHBIM 00€CTIeUeHNEM, BBIXOIOM B CETh
VHTEepHET U JOCTYNIOM B 3JIEKTPOHHYIO HH(OPMALIOHHO-
obpazoBaTensHyI0 cpexy COI'Y.

Ipozpammnoe obecneuenue: Windows 7 Professional; Office Standard
2016; Cucrema xommbrotepHoit Bepctkun MikTex; Kasperksy Endpoint
Security; Cucrema tectupoBanust Sunrav WEB Class; [Iporpammaoe
obecrieueHre I pelaKTUPOBAHUSA XUMIYecKuX (hopmy Isis Draw;
CucreMa IMoMCKa TEKCTOBBIX 3aMMCTBOBaHUH « AHTHIUTAruaT.BY3»;
[Iporpamma miss O9BM «baHK BOIIPOCOB AJIs1 KOHTP OIS 3HAHHUIY,
VSDESK; Ycnyru cBsizu (noctyn k cetu uarepuer); MOODLE; Jlnunbrii
KaOMHET CTY/IEHTa/COTPYJHHKA.

Jlabopamopnoe obopydosanue.: pH-merp-mummmsonsT™MeTp PH-150MU —
2 mr. AkBaguctusitop J13-25- 1 mr. bans BoasiHas nByxmecraas UT-
4302E ULAB- 1 mr. Becrr ananmutnueckue SHINKO HT 84RCE c
moBepkoit — 1mt. Becer EK6000i- 1 mT. Becsl mabopatopasie CAS MW-
120 - 1 wrt. Becot mabopaTtopHbie snekTponHbie BM5101- 1 mt. YueGHo-
nabopaTopHsIi KoMIuIeke "Pusnyueckas 1 KOJUTONAHAS XUMHUsA - 1 mIT.
®oromerp KOK-3-01-1 mr. [lkad cymmnbhsrii (801, kamMepa u3
Hepok.ctany, nuanasoH 50-200 C)- 1 mr. Hentpudyra Tagler HacronpHas
naboparopHas meauuHcKast mo TY — mr. Beckr anekrponasie MW-300 r-
1 mr. Uonomep U-510 (cranmaprasiif)-2mT. Konnykromep Oxcnept 002-
2-6H- 1 mr. Harpesatenshas mmta ES-H3040-1 . Ileus mydensraas
JIeKTpOKaMepHast 3yOoTexHnueckas Juis Harpesa JuTeidHbIx ¢opm SKIIC-

Poccuiickas denepanus, 362025,
Pecniyonuka CeBepaast Ocetnst — AnaHus,
ropox Bnanukaskas, yi. Baryruna,

oM 44-46, yuebubit kopryc Ne 7,

ayn. Ne 615




10- 1 mwr. Ionsipumerp kpyrosoit CM-3-1 mir.

Pedpakromerp NP®-45452M ¢ moncBETKON U IO IKAIOMH- | TIT.
Crrektpodorometp I[13-5300BU- 1 mr. Memanka MarHuTHas ¢
noxorpesoM I1D 6110- 2 wt. Kongykromerp MAPK-603/1 — 1 mir.

JlaGopaTopuu: KOMNBIOTEPHBbIE KIACCHI /15 MPOBEAEHHS TEKYIEro
KOHTPOJISA ¥ IPOMEKYTOYHOI aTTeCTAINM, 2 TAKIKE CAMOCTOSITeTbHOI
Pa6oTbI 00y4AIOIIMXCSI: TTPETIOIaBATEIBCKUI CTOM, CTYJ, CTOJIBI U CTYJIbS
Jutst oOy4aronmxcs, Kadeapa, KjaccHas J0CKa.

Ob6opyodosanue: KOMIBIOTEPHI 7151 KOMITBIOTEPHOT'O KJIacca B KOMILIEKTE -
C MMPOrpaMMHBIM 00ECIIEYeHHEM, BBIXOJIOM B ceTh IHTepHET 1 JoCTynoM B
ANIEKTPOHHYIO UH(POpMAaMOHHO-00pa3oBaTenbHyI0 cpeny COI'Y;
HUCTOYHUKHU OecriepeOoitHOro mutanus, I[ppon, koMMmyraTop i Kiacca D-
Link DGS-10240, unrepaxtusHas nocka 78 (1702070/15112/11344/2+
npoextop Beno MX503.

Ipoepammnoe obecneuenue:. Microsoft Windows 7 Professional,
Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader;
STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Cuctema tectupoBanus Sunrav WEB Class (beccpounoe I10);
IIpoecpammnoe obecneuenue Ui pelaKTUPOBAHUS XUMUYECKHX (OpMYIT
Isis Draw (Beccpounoe I10); Koncynprant miroc; Crucrema norcka
TEKCTOBBIX 3aUMCTBOBaHUI « AHTUILIaruat BY3y; [Iporpamma nis O9BM
«baHk BonpocoB st KOHTPOJIst 3HaHui»; ["apanT; Cisco Webex;
JICMOHCTPAIIMOHHbIE U YueOHO-HAIIsIHBIE T0CO0HsI (BUICONPE3SHTAIINS )

Poccwmiickas denepanms, 362025,
Pecnyonmka CeBepras OceTrs — AlaHus,
ropon Bianukaskas, ynuiia Baryruna,
oM 44-46, yaeOHbIi kopiryc Ne 7, ayn. Ne
614

bubanorexa, B TOM 4ncJie YHTAIBHBIH 3aJ1: CTOJIBI U CTYJIbS JIJIsI
00y4aromuXcsl, KOMITBIOTEPBI B KOMIUIEKTE - C IPOrPAMMHBIM
O6CCHC‘ICHI/ICM, BBIXOJIOM B CCTh I/IHTCpHeT 1 TOCTYIIOM B JJICKTPOHHYIO
uHpopmamoHHO-00pa3zoBarenbHyto cpexy COI'Y

Ipoepammnoe obecneuenue. Windows 7 Professional, Office Standard
2016, Cucrema tectupoBanusi Sunrav WEB Class, Cucrema
xomnbroreproii Bepctku MikTex, Kasperksy Endpoint Security,
[porpammuoe obecriedeHne i peaakTHPOBAHMS XUMUYECKUX (OpMyI
Isis Draw, CrcreMa moucKa TEKCTOBBLIX 3aMMCTBOBAHMI
«AnTtnmiaruat.BY3», Iporpamma mis 9BM «bank BonpocoB s
KoHTpouns 3HaHui», VSDESK, Yemyru cBs3u (OCTYH K CeTH HHTEpPHET),
MOODLE, JInunslii kabunet cryneHra/corpyannka, KOII (momeH Ha
siuaekce), Pycl'apa, ViPNet.

Poccuiickas ®enepans, 362025,
Pecniyonka Ceseprast OceTust — AnaHus,
ropon BiangukaBkas,

yauna Leperenw/ Baryruna, nom 16/19,
yueOHbIi Kopryc Ne 6




puniaoxenne 1
Ipumep ogpopmaenus mumynbHo20 IUCMA KYPCOBOU pabomul

MUWHHUCTEPCTBO HAYKU U BBICIIEI'O OEPA3OBAHUA P®
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEXJIEHUE
BBICIIEI'O OFPA3OBAHUS «CEBEPO-OCETUHCKUI I'OCYJIAPCTBEHHBIM
YHUBEPCUTET UMEHU KOCTA JIEBAHOBUYA XETAI'YPOBA»

(I)aKyJ'lLTET XUMMH, OMOJIOrNMH U OMOTEXHOJI0Ir MU

Kadenpa o01ueii 1 Heopranuveckoil XuMun

KypcoBas paGora 1o aHaJIMTHYeCKO XMMHUH

Tema:

CryneHt 2 Kypca, HanpaBJIe€HUE MOATOTOBKH —
OakanaBpuat, 040301 «Xumusi»
®UO0

Hayunbiii pykoBOIUTEIb:
oUO0
YdeHasi CTeneHb, TOJIKHOCTh

3aBenyromuii kadenpoi 001el 1 HeOpraHU4eCKoW XUMHH, K.0.H., JOLEHT
Cumeonnau Auana JIMuTtpueBHa

n n 20 .

Bmagukaskas 20



IIpuioxenne 2

IIpumepbi oghopmnenus cnucka 1umepamypbol
Monorpagpun:
bynax A.I'., bynax K.I'. ®u3uko-xumMudeckre cBOMCTBa MUHEPAJIOB U KOMIIOHEHTOB PacTBOPOB
[Texct]. — JI.: Henpa, 1978. — 167 c.

Kuura, umerwinasi He 60Jiee Tpex aBTOPOB:

Makcumos, H. B. Apxutektypa 9BM u BeruuciutensbHbix cucteM [ Teker]: yued. s By3oB / H.
B. Makcumos, T. JI. [Tapteika, W. U. [TomoB. — M.: Uuadpa, 2005, - 125 c.

Knura ¢ yeTbIpbMsi U 00Jiee aBTOPAMHU, COOPHUK M T. I.:
MupoBas xyaoxxkectBeHHast kyabTypa [Tekcrt]: B 2-x 1. / B. A. Openrpocc [u ap.]. — M.:
Brrcmiag mikona, 2005. — T. 2.

CraTtbs U3 cOOpPHUKA:
Husunu3zanusa 3amana B 20 Beke [Texct] / H. B. [llumosa [u np.] // Uctopust u KyabTypOJaoTus:
yae0. mocodue i ctyneaToB. — M, 2000. — I'm. 13. — C. 347-366.

CraTbs u3 )KypHaja:
Maprteins, O. B. HpaBctBenHble ocHOBBI Teopuu rocyaapctBa u mpaBa [Tekct] / O. B.
Mapreimms // T'ocynaperso u ipaBo. — 2005. — Ne 7. — C. 5-12.

DJIeKTPOHHOE U31aHHe:

CuppiranoB, Baagumup YctunoBud. Mogenb MOCKBBI [ DNEKTPOHHBIN pecypc]: 3JIEeKTpOHHAs
kapta Mockssl 1 [TogmockoBbst / CumpiranoB B. V., Tonmaues C. FO., [{pirankos 0. 5. — Bepcus 2.0.
— M.: Formoza, 1998, - 204 c.

HNuTepHeT-pecypc:

berukoBa, JI. C. KoncrpyktuBmsm / JI. C. beukoBa // Kymbrypomorus 20 Bek. —
(http//www.philosophy.ru/edu/ref/enc/k.html).

DnekTpoHHas 6udanoTeka yaeOHoi nuteparypsl (YHuBepcutTeTckas ouoimoreka ON Line)
http://biblioclub.ru/index.php?page=razdel&sel node=1412
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	1.Классификация физико-химических методов анализа. Классификация оптических методов анализа. Классификация молекулярно-абсорбционных методов. Основной закон светопоглощения. Классификация люминесцентных методов по способу возбуждения. Дайте определени...

