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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpt0 M3ydeHHs JUCLMIUIMHBL SBISETCS (yHAAMEHTAIbHAs IOJArOTOBKA
0akanaBpoB MO XMMHH B O0JACTH Ka4€CTBEHHOTO W KOJMYECTBEHHOTO XHMHYECKOTO
aHan3a, PU3NYECKUX U PU3NKO-XUMHUECKHX METOJIOB aHAIIN3A.

Kypc anamutuueckol XuMHHM CIOCOOCTBYeT (DOPMHUPOBAHHMIO HAay4HOIO
XMMHUYECKOTO MBIIUICHUS,, YMEHUSI MPUOOpeTarh HOBbIE 3HAHUS C HCIOJIb30BAHHEM
COBPEMEHHBIX HAy4YHbIX METOJIOB, YMEHMs peuarb MpoOJIeMbl, HMEIOLINE
€CTECTBEHHOHAYYHOE COZEpKAHUE.

1.2 3apauyu u3y4yeHUus AUCHUTIMHBI

OCHOBHBIMM 33/lauaMl HM3yY€HHUS JUCLUIUIMHBL SIBISIIOTCS TEOPETUYECKOE U
IIPAKTUYECKOE OCBOEHME Ha 0a3e eCTECTBEHHOHAYYHBIX JUCLMILIMH (MareMaruka,
¢u3nka, o01as 1 HEOPraHMUECKass XUMHs) OCHOBHBIX TOHSATHI M 3aKOHOMEPHOCTEH
METOZOB OIPENCICHHUsS] KA4ECTBEHHOIO M KOJIMYECTBEHHOIO COCTaBa Pa3IU4HBIX
O0OBEKTOB.

N3ydeHue MUCHUILUIMHBI CIOCOOCTBYET:

[] IToHMMaHUIO POJIM AHATUTUYECKON XUMHUH B CUCTEME HayK.

O @OpMHUPOBAaHUIO 3HAHUS METPOJIOTMYECKUX OCHOB XHMHYECKOTO
aHAIN3a; TUIOB pPEakKUMi M  MPOLECCOB, JIEKAIIUX B OCHOBE METOJOB
AHATUTUYECKOM XHMMH, OCHOBHBIX METOJOB aHadn3a, OCOOCHHOCTEH aHamu3a B
3aBUCUMOCTH OT OOBEKTA UCCIIEA0BAHUS.

O [IproOpereHnio crneuualbHbIX 3HAaHWW [0 METOAOJOTHH BbIOOpA
METOJIOB aHAIN3A.
O Pa3sBuTue HaBBIKOB BBINIOJHEHUS XMMHYECKOTO 3KCIIEPUMEHTA.

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOyYEeHUS MO JAUCUMILIMHE
(MOnyJIl0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJabTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

KOJZI1 N HanmMeHoBaHMe nHanKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pes3ynbTaTthbl OﬁyquVIﬂ no ancuuninnHe
AOOCTWXEeHNA KomneTeHunmn

OIIK-1: CnocoGeH aHAJIM3MPOBATH, HHTEPINPETHPOBATH U 00001IATH Pe3yJIbTaThI
IKCHEPHMEHTAJIBHBIX H PACYETHO-TEOPeTHYECKHX PadoT XUMHYeCKOH
HANPAaBJIEHHOCTH

OIIK-1.1: Cucremarusupyer u
AHATM3UPYET PE3yIbTaThl
XUMUYECKHUX IKCIIEPUMEHTOB,
HaOJTI0ICHN, U3MEPCHH, a
TaKXe pPe3yJIbTaThl PacCueTOB
CBOMCTB BEIIIECTB U MarepruaioB




OIIK-1.2: ITpennaraer
WHTEPIPETAIUIO PE3YIHTaTOB
COOCTBEHHBIX IKCIIEPUMEHTOB U
pacueTHO-TEOPETUUECKUX PadOT
C HCIIOJIL30BaHUEM
TEOPETHUUECKUX OCHOB

TPAIULMOHHBIX U HOBBIX
pa3IeI0B XUMHH

OIIK-1.3: ®opmyaupyet
3aKJIFOUYEHHS] ¥ BBIBOJIBI 110
pe3yJibTaram aHaau3a
JUTEPATyPHBIX JaHHBIX,
COOCTBEHHBIX
9KCIIEPUMECHTATBHBIX U
PacYeTHO-TEOPETHUECKHUX paboT
XUMHUYECKON HalpaBJICHHOCTH

OIIK-2: Cnioco0eH nNpoBOAMTH XUMHYECKUI IKCIIEPUMEHT € HCIOJIb30BAHUEM
COBPEMEHHOr0 000py/10BaHMsl, CO0II0asi HOPMbI TEXHUKHU 0€30I1aCHOCTH

OIIK-2.1: PaboTaeT ¢
XUMHWYECKNMHU BEIICCTBAMU C
COOJTIOJICHEM HOPM TEXHUKH
0e30macHOCTH

OIIK-2.2: Ucnonb3yet
CYIIECTBYIOIIUE U
paspabarbIiBacT HOBBIC
METOMKH MOJTyYCHHS U
XapaKTepU3alliy BEIICCTB U
MaTepuasIoB JJIsl PEIICHUS 3a1a4
poheCcCHOHATHHON
JeSITeIIbHOCTH

OIIK-2.3: [TpoBoauT
HCCIICIOBAHMS CBOMCTB BEIIICCTB
Y MaTepHUaioB C
HCII0JIb30BaHUEM COBPEMEHHOTO
HAy4YHOTO 000pYAOBaHUS

OIIK-3: Cnioco0eH NpMMeHATh PACYeTHO-TeOpeTHYEeCKHE MeTOAbI IS U3yUYeHUs
CBOICTB BelleCTB U MPOLECCOB C MX YYACTHEM, HCI0JIb3Ys COBPEeMEHHOe
NnporpamMMHoe odecrieyeHue u 6a3bl JAHHBIX PO ecCHOHATBLHOI0 Ha3HAYEeHH S

OIIK-3.1: [Tpumenser
TEOPETUUECKUE U
MOJIyDMITUPUYECKHE MOJEIIH
IIPYU PELLECHUN 3a1a4
XMMHYECKOW HAITPABICHHOCTH

OIIK-3.2: Ucnonb3yer
CTaH/IapTHOE MPOTPaAMMHOE
obecrieueHue u
CHeIUATU3UPOBaHHBIC 0a3bI
JIaHHBIX [IPU PELICHUU 3a1a4
poQeCCUOHATEHOM
JESTEIIbHOCTH




OIIK-4: Cnoco0eH mJIaHupoBaTh padoThl XHMHYECKOI HANIPABJICHHOCTH,
00padaThIBaTh U HHTEPIPETHPOBATH MOJYy4YeHHbIE Pe3yJbTaThl C HCIO0Jb30BAHUEM
TeOPEeTHYECCKUX 3HAHUH M NPAKTHYECKHUX HABBIKOB PeIICHU MATEMaTHYeCKUX H
(puznyeckux 3agayq

OIIK-4.1: Ucnonp3yeT 0a3oBbIe
3HaHUS B 00JIaCTH MaTeMaTUKU
U (PU3HUKY MPH TUTAHUPOBAHUH
paboT XUMHYECKOI
HAIpaBJICHHOCTH

OIIK-4.2: ObpabarbiBacT
JIaHHBIE C UCTIOJIb30BaHUEM
CTaH/IapTHBIX CLIOCOOOB
aNIpPOKCUMAIH YHCIICHHBIX
XapaKTEPUCTHK

OIIK-4.3: UnTepuperupyer
pe3yNbTarbl XUMHUYECKUX
HaOJIIOJJICHUH C UCIIOJIb30BaHUEM
(bu3HYEeCKUX 3aKOHOB U
IIPEACTABICHUN

OIIK-6: Cnioco0eH npeacTaBasiTh pe3yJbTaThl NPodecCHOHAILHOI AesITeJIbHOCTH B
YCTHOI U MUCbMEHHOI (popMe B COOTBETCTBUM C HOPMAMU U NMPABUIIAMH,
NMPUHATHIMHA B IPO()eCCHOHATBHOM CO00LIeCTBE

OIIK-6.1: IIpencraBnsier
pe3yNnbTarhl paboThl B BUE
oT4YeTa Mo CTaHIapTHOU hopme
HA PYCCKOM SI3bIKE

OIIK-6.2: ITpencraBnsier
MH(GOpPMAIMIO XUMUYECKOTO
COJIepXKaHUsI C yUETOM
TpebOoBaHU
O6ubnuorpaguecKoi KyJIbTyphl

OIIK-6.3: ToroBUT
MPE3EHTAIUIO 110 TeMe paboThI U
HpPEJCTaBIIsET €€ Ha PyCCKOM

U /MJTY aHTJIMHACKOM SI3bIKaX

OIIK-6.4: ITpencrasnsier
pe3ysbTaThl padoThI B BUJIC
HAyYHOU MyOIHUKAIUU (TE3UCHI
JTOKJIa/1a, CTaThsi, 0030p) Ha
PYCCKOM W/WJTH aHTITUHCKOM
SI3BIKAX

YK-1: CnocoleH ocyniecTBJIATH KPUTHYECKUH aHAIHU3 NPOOIEeMHBIX CUTYyalMii HA
OCHOBE CHCTEMHOI'0 II0X0/1a, BLIPA0aThIBATh CTPATEIMIO AeiiCTBUI

VYK-1.1: Ananuzupyer
pOoOJIEMHYIO CUTYalIUIO Kak
CHCTEMY, BBISBIISA €€
COCTABJISIFOIINE W CBSI3U MEXITY
HUMH




VYK-1.2: Onpenensier npoGensl B

uHdopMaIK, HeOOXOIUMOM ISt
penieHus mpooIeMHOM
CUTYAIINH, U IPOCKTUPYET
MIPOIECCHI TI0 UX YCTPAHSCHHIO

VK-1.3: Kputnuecku orileHUBaeT
HaJIe)KHOCTh HICTOYHHUKOB
uHpopMarmu, padboTaer ¢
MIPOTUBOPEYNBOI MHPOpMaITen
U3 Pa3HBIX UCTOYHUKOB

VK-1.4: Pa3pabarsiBaet u
COZIEPIKAaTENIbHO apryMEHTHPYET
CTpaTeruio peuieHus
npo0OJIEMHOM cUTyalluu Ha
OCHOBE CUCTEMHOI0 U
MEXTUCIIUTUTHHAPHOTO
HOJIX0/10B

VK-1.5: Ucnonb3yet 10ruko-
METOA0JOTUYECKAN
UHCTPYMEHTapUH JUIs
KPUTHYECKOW OLIEHKU
COBPEMEHHBIX KOHLEIIINH
¢rocopcKoro U COUATEHOTO
XapakTepa B CBOEH MpeIMeTHON
o0nactu

YK-2: Cnocoden YHIPaBJIATD IIPOCKTOM Ha BCEX ITAallaX €ro KU3HCHHOI'0 IUKJIA

VK-2.1: ®opmynupyer Ha
OCHOBE IOCTaBICHHOU
npo0JIeMbl MPOEKTHYIO 3a1a4y
U crioco0 ee pelieHus yepes
peann3aLnIo MPOEKTHOTO
yIpaBJIeHUS

VK-2.2: Pa3pabarbiBaet
KOHILIETIIIMIO TIPOEKTA B PaMKax
0003HauYEHHON MTPOOIIEMBI:
dopMynupyeT 1enb, 3a1a4u,
00OCHOBBIBAET aKTYaJIbHOCTb,
3HAYMMOCTBH, 0’KH/1aeMbIe
pe3yJIBTaThl U BO3MOKHBIE
cepsl UX TPUMEHEHUS

VK-2.3: IInanupyer
HE0OXOIMMBIE PECypChl, B TOM
YHCIIE, C YYSTOM HX
3aMEHSIEMOCTH

VK-2.4: Pa3pabarsiBaet rian
pearn3aiy IpoeKTa ¢
UCIIOJIb30BaHUEM MHCTPYMEHTOB
TUTAaHUPOBAHUS




YK-2.5: OcymecTBiser

MOHUTOPUHT XOJa peaTu3aliu
MPOEKTa, KOPPEKTUPYET
OTKJIOHEHHSI, BHOCHUT
JIOTIOTHUTEIbHBIC U3MEHEHUS B
IUIaH peaiu3aliy MIPOoeKTa,
YTOYHSIET 30HBI
OTBETCTBEHHOCTH YYaCTHUKOB
poeKTa

YK-4: Cniocod0eH npuMeHsSITh COBpeMeHHbIe KOMMYHUKATHBHbIE TEXHOJIOTUH, B TOM
4yKc/ie HA HHOCTPAHHOM(BIX) sI3bIKe(aX), AJISl AKAJIeMHUYEeCKOro U Npo(hecCHOHATbHOI0
B3aNMOJAeHCTBUA

VK-4.1: YcranaBiuBaeT u
pa3BHUBaeT NMpoeCCUOHATBHBIC
KOHTAaKThI B COOTBETCTBUU C
NOTPEOHOCTSIMU COBMECTHOM
IEeSITENLHOCTH, BKIIOYast 0OMeH
uHpOpMaIuen u BbIpaboTKy
€IMHOW CTpareruu
B3aMMOJCUCTBUSA

VK-4.2: CocraBnsier, nepeBOUT
U PEJIaKTHPYET Pa3IUIHbBIC
aKaJeMHYECKHE TEKCTHI
(pedeparsr, cce, 0030pHI,
CTaTbH | T.J.)

VK-4.3: IIpeacrasisier
pe3yJIbTarhl aKaJIeMUYECKON 1
npodecCuoHATBLHON
JeATETbHOCTH Ha Pa3InYHbIX
yOJIMYHBIX MEPONPUSITUSIX,
BKJIIOYasi MEXKIyHapO/IHbIE,
BEIOMpas Hanbosee
noaXoAAuuii hopmar

YK-4.4: ApryMeHTUPOBaHHO U
KOHCTPYKTUBHO OTCTauBacT
CBOM IIO3ULIMYU U UJIEU B
aKaJeMHUYECKHUX U
pohecCHOHATBHBIX
JUCKYCCHSIX Ha
rOCy1apCTBEHHOM s13bIKe PO u
MHOCTPAHHOM SI3bIKE

YK-6: Cnioco0eH onpee/siTb M peajin30BbIBATH PUOPUTETHI COOCTBEHHOI
AesITeJILHOCTH H CIIOCOOBI €e COBEPIIEHCTBOBAHNS HA OCHOBE CAMOOLIEHKH U
o0pa3oBaHusl B TeUeHUe BCeil JKM3HU




VK-6.1: OuennBacT cBOH
pecypchl U UX Mpeebl
(TMYHOCTHBIC, CUTYaTHUBHEIE,
BPEMEHHBIE), ONITUMAITBHO UX
UCTIONB3YET JIJISl YCIEITHOTO
BBITIOJIHEHUSI TIOPYUYEHHOTO

3aJaHus

YK-6.2: Onpenensier
PUOPUTETHI
po(heCcCHOHATHHOTO POCTa U
CIOCOOBI COBEPIIIEHCTBOBAHUS
COOCTBEHHOM JESTEIILHOCTH Ha
OCHOBE CaMOOIICHKH TI0
BBIOPAHHBIM KPUTEPHUSIM

VYK-6.3: BoicTpanBaet ruOKyto
poPeCCUOHATHLHYIO
TPAaeKTOPHIO, UCTIONb3YS
UHCTPYMEHTHI HETIPEPBIBHOTO
00pa3oBaHMsl, C Y4ETOM
HaKOTUIEHHOTO OMBITa
npodeccuoHATbHON
NeSITETHHOCTH U IMHAMUYHO
U3MEHSIOIUXCSl TPeOOBaHUM
pBIHKA TpyIa

YK-8: CnocoleH co31aBaTh M MOA/IeP:KNBATh B NOBCEAHECBHOM "KU3HHU U B
Npo(ecCHOHATbHOM 1eATeILHOCTH 0e30MacHbIe YCI0BUS JKU3HEAEATeIbHOCTH J1JIs
COXpaHeHHs IPUPOIHOM cpeabl, o0ecniedeHUsl YCTOHYMBOr0 pa3BUTHSA 0011eCTBa, B
TOM YHCJIe IPH YyIPo3e U BOSHMKHOBEHHH YPe3BbIYAHHBIX CHTYALHIl M BOCHHBIX
KOH(}JIMKTOB

VK-8.1: Ananusupyer (pakTopsl
BPEIHOTO BIIUSHUS 3JIEMEHTOB
cpezbl 00MTaHUs (TEXHUYECKUX
CpPE/CTB, TEXHOJIOTNYECKUX
IPOILIECCOB, MaTepUaJIOB,
3IaHUIA U COOPYKEHUH,
HPUPOIHBIX U COLMATBHBIX
SBJICHUI)

VYK-8.2: Unentuduuupyer
OTIacHbIE U BpeaHbIe (hakTOphI B
paMKax OCyIIECTBISIEMOU
JEATEIIBHOCTH

VK-8.3: BreisBnsieT mpo0iemsl,
CBSI3aHHBIE C HAPYIICHUSIMHU
TEXHHUKHU 0€30MacHOCTH Ha
paboyeM MecTe; mpeiaract
MEPOMPUITUSIX TIO
Mpe0TBPAILICHUIO
Ype3BbIYAWHBIX CUTYyaIINi




VYK-8.4: Pa3pscHsaeT npaBuia
MOBEJICHUS TIPU

BO3HUKHOBEHUU YPE3BbIYANHBIX
CUTyaluy MPUPOTHOTO U
TEXHOTE€HHOT'O IIPOUCXOXK/ICHNUS,
OKa3bIBacT MEPBYIO ITOMOILIb,
OTHCBIBAET CIIOCOOBI yYacTHs B
BOCCTAaHOBUTEJIBHBIX
MEpONPUATHIX

1.4 OcobOeHHOCTH peajiM3alUU IUCHUILINHbI
SI3BIK peanu3zanuy IUCHUILIMHBL Pycckuil.

Jucuurnaa (Moyiip) peanusyercs 6e3 npumenenus 0 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

TeM
Bcero, N
. 3aUeTHBIX
Bun yue6HO# paboThI JE—
(akam.gac)
KonrakTtHas padora ¢ 9,72 (350)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1,94 (70)
MIPAKTUYECKUE 3aHATHS 1,94 (70)
naboparopHbie paboTh 5,83 (210)
CamocrosiTesqbHas padora 2,28 (82)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE
(KTT) Her
KypcoBas padora (KP) Ha
IIpomexyTounas arrecranmsa |2 (72)
(3auéTt) (Ix3ameH)
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3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. 1.IlpeaMeT aHAJIUTHYECKOI XMMIH, €€ CTPYKTYpa.

1. IlpeameT aHATUTUYECKON XMMUU, €€ CTPYKTYpa.
MeTo/10/10THYECKUE ACTIEKThI AHATUTUYECKON XUMUHU; €€
MECTO B CUCTEME HayK, CBA3b C MPAKTUKON. 3HaUECHUE
AQHAINTUYECKOW XUMHUH B Pa3BUTUU €CTECTBO3HAHUS,
TE€XHHUKH, SKOHOMHUKU. OCHOBHBIE aHATUTUYECKUE
npoOJIeMbl: CHUKEHHUE Tpejiea 00OHapyKEeHUs; TOBBIIIICHNE
TOYHOCTH U U30UPATENbHOCTH, IKCIIPECCHOCTH aHAIH3a;
aHanu3 0e3 pa3pyIIeHus; JOKATbHbIN aHaTn3;
JMCTAHITMOHHBIN aHamu3. BuIbl aHan3a: H30TOIHBIM,
AIIEMEHTHBIN, CTPYKTYPHO-TPYIIOBOH ((hyHKIIMOHATBHBIH),
MOJICKYJISIPHBIHN, BEIIECTBEHHBIH, (a30BbIA. XUMUUYECKHE,
¢du3nueckre u GMOIOrHIecKre MeToIbl aHanu3a. Makpo-,
MUKPO- U YIbTPaMHUKPOAHAIN3.

2. [Ipenmer ananutraeckoit xumun. Kiraccupukanus
METOJIOB aHAIH3a.

2. 2.MeTposiorH4ecKrue OCHOBbI AHAJIN3A
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1. OCHOBHBIE METPOJIOTUICCKUE MIOHATHS U MPEACTABICHHUS
U3MEpEeHHEe, METO/IbI U CPEJICTBA U3MEPEHUH,
METPOJIOTHYECKUE TPEOOBAHUS K pe3ysIbTaTaM U3MEPCHHIH,
OCHOBHBIE MTPUHIIMITBI M CTIOCOOBI 00€CTIeUeHUS
JIOCTOBEPHOCTH PE3yJIbTaTOB U3MEPEHHM, TOTPEITHOCTH.
OcCHOBHBIE CTaINH XUMHYECKOT0 aHanu3a. Beroop merona
AHAJIM3a M COCTABJICHHUE CXEM aHau3a. AOCOIIOTHBIC
(6e33TarIoOHHBIE) M OTHOCUTEIBHBIC METO bl aHATTN3A.
Ananmutraeckuii curian u nomexu. O6beM nHpopMaruu B
aHanuTuYeckoM curHane. CrocoObl onpeaeneHus
COJICPIKaHMSI 110 JTAHHBIM aHATUTHYCCKUX U3MEPCHHM.
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2. OCHOBHBIE XapaKTEPUCTUKH METO/1a aHATTN3A:
NPaBHJIBHOCTH U BOCIIPOU3BOAUMOCTD, KO3 (OUIIEHT
YYBCTBUTEIBHOCTH, Mpeiesl 00HAPYKEHUs, HIKHAS U
BEPXHSISl TPAHULIBI OTIPEIETISIEMBIX COACPKaHUMH.
Knaccudukanuys nmorpentHocteit aHammsa.
CucremMaruyeckue U Ciy4dailHble MOTPEITHOCTH.
[TorpenHOCTH OTIENBHBIX CTAANN XMMUYECKOTO aHAITN3A.
CrocoObI OIIEHKY PAaBUIIBHOCTH: HCIIOH30BAHUE
CTaHJIapTHBIX 00Pa3IOB, METO 100aBOK, METOJ]
BapbUPOBaHUS HABECOK, COIOCTABIICHUE C JPYTUMHU
meTtoamu. CtanapTHbie 00pasiibl, UX U3TOTOBJICHHE,
arTecTalys U ucnonabp3oBanue. CrarucTuyeckas oopaboTka
pe3yJIbTaroB U3MEPEHU. 3aKOH HOPMAITBHOTO
pacrpeneneHus CIy4JaiiHbIX OmuOOoK, t- 1 F-
pacupenenenus. Cpegnee, nucnepens, CTaHIapTHOE
oTkjoHeHue. [IpoBepka runore3sl HOPMaTbHOCTH,
TUTIOTE3bI OJHOPOTHOCTH PE3yJIbTaTOB H3MEPEHUH.
CniocoOsI O11eHKH TpaBMIILHOCTH. CTaHAapTHBIE 00pasIIbL.
CpaBHeHUE JUCTIEPCUH B CPETHUX JIBYX METOJIOB aHATH3a.
Perpeccruonnsliii ananus. Mcnone3oBaHue merona
HaNMEHBIITNX KBAJIPATOB IS IOCTPOCHHUS TPATyHPOBOTHBIX
rpauKoB.

TpeGoBaHus K METPOJIOTMUECKON OIIEHKE B 3aBUCUMOCTH OT
o0bekTa U 1enu ananuza. CrocoObl OBBIIICHUS
BOCITPOU3BOJMMOCTHU Y MTPABHJIBHOCTH aHATH3A.
Opranu3anus 1 METOI0JIOTHSI METPOJIOTHYECKOTO
obecrieueHnst 1eITeTbHOCTH aHATUTHYECKOM CITy>KOBI.
AKKpenuTanus aHaTuTHIeckux jJaboparopuit. [loBepka
anmaparyphbl, arTeCTalus HECTaHJAPTHBIX CPEACTB
U3MEPEHU U METOAMK aHAIN3a.
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3. Br16op MeToa aHaIM3a U COCTABJICHUE CXEM aHaIN3a.
Craructuueckas 00paboTKa pe3yJIbTaToB U3MEPEHUH.

4. ITHCTpYKTaX MO TEXHUKE 0€30MacHOCTH MpH paboTe B
XUMHUYECKol taboparopun. Jlomyck k pabore. BeimonHenue
U3MEpPEHUH, Ipe/cTaBIeHNe U 00paboTKa pe3yIbTaToB
aHaIH3a.

3. 3. Teopusi M npakTHKa MPo0OOTHOPa

1. Teopus u npakTuka npo60oTéOpa 1 MPOOONOATOTOBKH.
[IpencraBuTenbHOCTH MPOOBI; B3aMMOCBSA3b C OOBEKTOM U
MeTOI0M aHanu3a. PakTopel, 00yCIOBIMBAIOIINE pasMep U
croco6 oTdopa npeacTaBuTeNbHON Mpoosl. OTOOp Poo
TOMOT'€HHOTO M FeTeporeHHoro cocraBa. Croco0sl
NOJTYYCHHUS CpeAHEN POOBI TBEPBIX, KHUIKAX U
ra3000pa3HbIX BEIECTB; YCTPONUCTBA U IPHEMBI,
UCTIOJIb3YEMbIE TIPH 3TOM; TIEpBUYHAS 00paboTKa 1
XpaHeHue Mnpob; no3upyromnme ycrponctsa. OCHOBHBIE 2
crocoOBI IepeBoia MpoOkI B hopMy, HEOOXOAUMYIO IS
JTAHHOTO BHJIA QHATTU3a: PACTBOPEHUE B PA3IMUHBIX Cpelax;
CTIeKaHUue, CIUIAaBJICHHE, PA3I0KEHUE MTOJT ACHCTBUEM
BBICOKUX TEMIIEpaTyp, JaBIE€HUS, BBICOKOYaCTOTHOTO
pa3psiia; KOMOMHUPOBAHUE PA3IMYHBIX TIPUEMOB;
0COOEHHOCTH Pa3IOKEHUs OPIraHUYECKUX COCIUHEHHH.
CrniocoObl yCTpaHeHHUs U y4yeTa 3arpsi3HEHUI U TOTeph
KOMITIOHEHTOB IIPH ITPOOOIOTOTOBKE.

2. CriocoObl oryueHust cpetHei mpoObl TBEPABIX, KUAKUX
Y Ta3000pa3HbIX BEILIECTB

OcHoBHBIE cTIOCO0BI IepeBo1a NPoOkI B hopMy,
HEoOXOANMYIO JJIsl JAHHOTO BU/IA aHATH32

4. 4. Tunpl peaknuii ¥ NPOLECCOB B AHAJTUTHYECKOH XMMHUM: KHCJIOTHO-OCHOBHbIE PEAKIMH, PEAKIIUN KOMILIEKCO-00pa30BaHusl,
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1. OCHOBHBIE THUIIBI XUMHYECKUX PEAKIIUN B aHATUTUYECKOMN
XUMUH

OCHOBHBIE TUIIBI XUMUYECKHUX PEAKIIUI B aHATUTHYECKOU
XUMHH: KUCIIOTHO-OCHOBHBIE, KOMIUIEKCOOOpa30BaHMs,
OKHCJICHUS-BOCCTaHOBIIEHUS. VIcTionb3yeMble MpoIecChl:
OCKJICHUE-PAaCTBOPEHHE, YIKCTPAKIINS, COPOIIHSL.
KoncTaHThl paBHOBeCHS peakiuii U nporeccoB. CocTosiHre
BEILECTB B UJICATbHBIX U peallbHbIX cucTemMax. CTpyKTypa
pactBoputenei u pactBopa. CosibBaranus, MOHU3AIKA,
nucconmanus. [loBeneHue 371€KTPOIUTOB U
HEJICKTPOJUTOB B pacTBopax. Teopus Jledas-Xrokkers.
Koaddunmentsr aktuBHOCTH. KOHIIEHTpallMOHHBIE
KOHCTaHThI. OTnrcaHue CIIOKHBIX paBHOBecuid. O01mas u
paBHOBECHAas1 KOHLICHTPAIMH. Y CIOBHbIE KOHCTAHTHI.

2. KucnotHo-ocHOBHbIE peakiuu. COBpeMEHHbIE
MPEJICTaBICHUS O KUCIIOTaX U OCHOBaHUsX. Teopus
bpencrena-Jloypu. PaBHOBecHe B cUCTEME KUCIIOTA -
COTPSIKEHHOE OCHOBAHUE U pacTBOpUTENh. KOHCTaHThI
KHCJIOTHOCTH U OCHOBHOCTH. KHCIIOTHBIE U OCHOBHBIE
cBolicTBa pacTBopuTeei. KoHcTaHTa aBTOpOTONM3A.
BinsiHue npupo/ibl pacTBOPUTENS HA CUITY KUCJIOTBI U
ocHoBaHus. Husenupyronuii u quddepeHupyronmit

3 eKT pacTBOPHUTEIIL.

KucnotHo-ocHOBHOE paBHOBECHE B MHOTOKOMITOHEHTHBIX
cucreMax. bydepHsie pacTBopbl 1 uX cBoiicTBa. bydepnas
eMKOCTh. Brruncnienust pH pacTBopoB He3aps»KEeHHBIX U
3apsKEHHBIX KUCIOT M OCHOBaHUMN, MHOTOOCHOBHBIX
KHCJIOT 1 OCHOBAaHUM, CMECH KHCJIOT M1 OCHOBAHMI.
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3. Peakniun komriekcooOpazoBanusi. THITBI KOMIUIEKCHBIX
COEMHEHUH, UCITOJIb3YEMBIX B AHATUTUYECKOW XUMHUH.
Knaccudukanys KOMIUIEKCHBIX COSTMHEHHUH TI0 XapaKTepy
B3aUMOJICHCTBUS METALI-JIUTaH I, IO OJJHOPOJHOCTH
JUTaHa ¥ [IEHTPATHHOTO HOHA (KOMILIEKCO00pa3oBarers).
CBoiicTBa KOMIUICKCHBIX COCTMHEHNH, UMEIOIINE
AQHAJTUTUYECKOE 3HAYEHUE: YCTOMUYUBOCTh, PACTBOPUMOCTb,
OKpacka, JIeTy4YecCTb.

CryneHnuaroe koMIiekcooopazoBanue. KomnyecTBeHHbBIE
XapaKTEPUCTUKU KOMILIEKCHBIX COCIMHEHU: KOHCTAHThI
YCTOWYMBOCTHU (CTyNEHYATHIC U 001IHe), HYyHKIIHS
oOpaszoBanus (CpeaHee IMTaHIHOE YUCIO0), PyHKIHS
3aKOMITJIEKCOBAHHOCTH, CTEIICHh 00pa30BaHMs KOMILJIEKCA.
®DakTopkl, BIUAIONINE HAa KOMIUIEKCOOOpa3oBaHUeE:
CTPOEHHUE LIEHTPATBLHOIO aTOMa U JIMTaH/1a, KOHIEHTPpaus
KOMIIOHEHTOB, pH, HOHHAas cuiia pacTBOpa, TeMIeparypa.
TepMoauHamMuyeckass 1 KHHETHYECKas YCTOMYHUBOCTh
KOMILJICKCHBIX COCAUHCHUM.
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4. BausiHue KOMITIEKCOOOpa30BaHMs Ha PACTBOPHUMOCTD
COEIMHEHU, KHCIIOTHO-OCHOBHOE PaBHOBECHE,
OKHCIIUTENBHO-BOCCTAaHOBUTENIbHBIN TOTEHIIMAT CUCTEM,
CTa0MIIM3AINIO PA3TMYHBIX CTETICHEH OKUCIICHUS
31eMeHTOB. CriocoObl MOBBIIICHNUS YyBCTBUTEILHOCTH U
M30UPATEILHOCTH aHATH3a C UCIIOIh30BAHUEM
KOMIIJIEKCHBIX COECIMHEHH.

Teoperuueckrie OCHOBBI B3aUMOJIEUCTBHUSI OPTraHUYECKUX
peareHTOB C HEOPraHUYECKUMHU HOHAaMU. BinsiHue ux
MIPUPOJIBI, PACTIONIOKEHUS (QYHKIMOHATHHO-aHATUTHYECKHE
IpyII, CTEPEOXUMHUHU MOJIEKYJI peareHTa Ha ero
B3aUMOJICICTBUE C HEOPraHUYECKUMU HOHamu. Teopus
AHAIOTMI B3aMMOJEHCTBHUSA NOHOB METAJIOB C
Heopraumueckumu pearentamu tuna H20, NH3 u H2S u
KHCIJIOPOJ-, a30T-, CEPOCOAEPKALTUMU OPraHUYECKUMHU
pearenTamu. OCHOBHBIE THITHI COSMHEHHIA, 00pPa3yeMBIX C
y4acTHEM OPTaHUYECKHX PEareHTOB. XeJaThl,
BHYTPHUKOMIUIEKCHBIE COeIMHEeHUsI. DaKTOpHI,
ONPEACIISIONINE YCTOMUUBOCTh XenaroB BaxkHeitmme
OpraHUYECKHE PEeareHThl, IPUMEHSEMbIE B aHATTU3E JIsI
pazzeneHusi, 0OHapyKeHHUsI, OTpeIeNIEHUs] HOHOB METAILJIOB,
JUISl MACKUPOBAHUS U JeMacKupoBaHus. OpraHndeckue
peareHThl 1151 OpraHuYecKoro aHanuza. Bozmoxxnoctu
MCIIOJIb30BAaHMSI KOMIUIEKCHBIX COSMHEHUN U
OpPTaHUYECKHUX PEareHTOB B PA3IMYHBIX METO/IaX aHATH3a.
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5. OKHUCIUTENIHbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
OnexTpoaHbli noTeHuuan. Y pasHenue HepHera.
CrangapTHeiii 1 popManbHbIi TOTEHIHATEL. CBS3b
KOHCTaHThl PABHOBECHSI CO CTAHIaPTHBIMU MOTEHI[UATIAMH.
Hampapienue peakiiuu OKUCIEHUSI K1 BOCCTAaHOBJICHUS.
@DakTOpHI, BIUSIONINE HA HAPABICHUE OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIX peakinil. [IoHsTHE O CMEeIIaHHbIX
MoTeHIHanax. MexaHu3Mbl OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIHIA.

OCHOBHbIE HEOPTAHUYECKUE U OPTaHUYECKUE OKUCIUTEIU U
BOCCTAHOBUTEIIH, IPUMEHSIEMbIC B aHATU3€. MeTo bl
MPEeABAPUTEIHHOTO OKUCICHUS U BOCCTAHOBJICHUS
ONPeAEIISIEMOrO JIEMEHTA.

6. IIpoueccrl ocaxaeHusa u coocaxaeHus. PaBHoBecue B
CUCTEME pacTBOp - ocanok. Ocanku u ux cBoicrea. Cxema
oOpazoBanus ocanka. Kpucrammueckue u amopgHbie
0CaJKH. 3aBUCUMOCTb CTPYKTYPBbI OCaJKa OT €r0
WH]JIUBUIYTbHBIX CBOMCTB M YCIIOBHI OCAXKICHHUS.
3aBHUCUMOCTD (hOPMBI 0CA/IKA OT CKOPOCTH 00pa3oBaHUs U
pocTa epBUYHbIX YacTull. PakTOphI, BIUSIONINE HA
pacTBOPUMOCTb OCAJIKOB: TEMIIEpaTypa, MOHHAsI CHUJIA,
NeiicTBIEe OAHOMMEHHOTO MOHA, PEaKIMK MPOTOHHU3ALNH,
KOMIUIEKCOOOpa30BaHMsl, OKUCIICHHI-BOCCTAHOBIICHHUS,
CTPYKTYypa U pa3Mep YacTUIl. Y CIIOBUS MOTyUYEHUS
KPUCTALITUYECKUX OCAAKOB. [ OMOT€HHOE OCaXKICHHE.
Crapenue ocanka. [TpuauHbl 3arpsi3HEHUs OCaIKa.
Knaccuduxkanus pa3nuaHbIX BUTOB COOCHKICHUSI.
[TonoxkutenbHOE U OTPUIIATENILHOE 3HAYCHHE SBJICHUS
coocaxeHus B aHanuze. OcoOeHHOCTH 00pa3oBaHUs
KOJUTOMTHO-TUCIIEPCHBIX cucTeM. Mcnonb3oBanue
KOJUTOMIHBIX CUCTEM B XUMHYECKOM aHAIN3E.
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7. KucnotHo-ocHOBHOE paBHOBecHe. KOHCTaHTBI
paBHOBecus. Pacuer pH npoTosnUTOB pasinyHON CHUIIBL.
BbydepHbie cuctemsi.

KommnekcoobpazoBanue. Buabl 1 OCHOBHBIE
XapaKTEPUCTUKN KOMILIEKCOB, UCIIOIb3YEMBIX B
AQHAIUTUYECKOW XUMHUHU. PacyeT KOHCTaHT YyCTOMYMBOCTH U
MOJIBHOM JT0JI 00pa30BaHUs

OKHCIUTENBHO- BOCCTAHOBUTEIBHOE PABHOBECHE.
VYpaBuenne HepHcra. Pacuer noteHImaia CuCTeMbl ¢
Y4€TOM KOHKYPHUPYIOLIUX PEAKLIUN

5. 5. MeToapbl 00HApY:KeHMsI M WIEHTU(UKALIMY )JIEMEHTOB

1. Mertonbl 0OHapy)eHHS U UICHTU(DUKAITN

3anauu ¥ BEIOOp MeTO/1a 0OHAPYKEHUS U MIAECHTH(DUKALIH
aroMoOB, HOHOB U XUMHUYECKUX COEAMHEHUN. J[pOoOHBIH 1
CUCTEMATH4ECKUM aHanu3. OU3nuecKrne METOIbI
0OHapyXeHHUs U UICHTU(UKAIINN HEOPTAHMYECKUX U
OpPraHMYECKHX BEIIEeCTB. MUKPOKPUCTAIUIOCKOITMYECKHUM
aHAIN3, TUPOXUMHUYECKUN aHAIN3 (OKpAIIMBAHUE IJIAMEHH,
BO3TOHKa, 00pazoBaHue nepios). KanenbHblii aHamus.
AHanu3 pacTUpaHUEM MOPOIIKOB. XpoMarorpapuyeckue
METO/Ibl KAYECTBEHHOI'O aHAIN3a. JDKCIIPECCHBIN
Kau€CTBEHHBIM aHAIN3 B 3aBOJACKUX U MOJIEBBIX YCIOBUSIX.
[TpuMepsl MPaKTUYECKOTO MPUMEHEHHSI METOIOB
00OHapy’KeHUsl.

2. KauecTBEHHBIN XUMUYECKUN aHAIN3 KaTHOHOB U
aHnoHoB. Crienuduyeckue, rpynnoBble pearcHThI
Cucremarnyeckuii 1 IpoOHBIN aHATHU3
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3. Beenenue B kaueCTBEHHLIN aHann3. KUCiI0THO-IIET0OYHAsT
KJaccudukarys kKatioHoB. [IpeaBapuTenbHble UCTIHITAHUS.
O6napyxenue karnonoB NH4+, K+, Na+, Ca2+, Fe3+,
Fe2+, Mn2+, Ni2+, Cr3+, Mg2+

4. KucinoTHO-11em09Hast KiIacCU(pUKAUS KaTHOHOB.
O6napy>xenue karrnonoB I, Il anamuTHyeckux rpymm:
Ca2+, Sr2+, Ba2+ u Ag+, Hg22+, Pb2+

5. KucnortHo-1enouHas kiaccupuKarus KaTuOHOB.
OOHapy>keHHe KaTuOHOB [V aHanuTHYeckoi rpynmsl: Zn
(II), A1(1II), Sn (1), Cr(III)

6. KuciotHo-1menounas kiaccupuKarus KaTuoHOB.
OOHapy>keHHe KaTHOHOB V aHATMTUYECKOH rpynmbl: Mn
(1), Bi(III), Sb (I1T), Sb(V), Fe(IlI), Fe (II)

7. KucnotHo-menounas kiaccu(puKarus KaTHOHOB.
OO6Hapy>xenne karnoHoB VI aHanutudeckoit rpymmsl: Co

(II), Ni(III), Cu (II), Cd(V), Hg(II), Mg (II)

8. KI/ICJ'IOTHO—H_ICJ'IO‘IHaﬂ KJ'IaCCI/I(bI/IKaI_[I/IH KaTUOHOB. AHaIn3
CMCCHU KaTMOHOB

9. Knaccu¢ukarus aHnoHOB 110 pa3INYHON PACTBOPUMOCTHU
coselt Oapus u cepedpa. [IpenBapuTenbHbIC UCTIBITAHUS.
O6napy>xeHre aHnoHOB ApoOHBIM MeToaoM CO32-, PO43-,
B(OH)4-, CH3COO-, SCN-, F-, S1032-

10. Knaccudukarus aHIOHOB IO pa3IMyHON
pacTBopuMOCTH coJieit Oapusi u cepedpa. OOHapyKeHHe
annoHoB | ananutuueckoit rpynnel CO32-, PO43-, SO32-,
SO42- u Il ananmutuveckoit rpynmst S2032-, Cl-, Br-, J-,
SCN-
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11. Knaccudukariys aHHOHOB 110 pa3TUIHON
pacTBOPUMOCTH coJiel 6apusi u cepedpa. OOHapyKeHHe

annoHoB Il ananutnueckoi rpymnmnsl NO2-, NO3-, 4
CH3COO-

12. Knaccudukanus aHHOHOB IO Pa3IHYHON

PacTBOPUMOCTH CcoJIei Oapusi u cepedpa. AHATU3 cMecH 4
AQHHOHOB

13. O6Hapy:xeHHe OPraHMYEeCKUX COSTUHEHUN 4

6. 6. MeToabl Bbljie/IeHUS, Pa3le/IeHUs U KOHIIEHTPUPOBaHus (AKCTpaKIius, XxpoMaTorpadusi

OCAKICHUEC U COOCAKTICHUC

u JIp.)

1. MGTOZ[I)I BBIACIICHUA, pa3saCJICHUA U KOHICHTPHUPOBAHMS.
OCHOBHBIE METO/IbI pa3/IeJIeHUs] U KOHIIEHTPUPOBAHUS, UX
POJIb B XUMUYECKOM aHaIN3€e, BbIOOp U onieHKa. CoueTaHue
METO/IOB pa3/ieleHUsl U KOHIIEHTPUPOBAHUS C METO/IaMU
OIIPCACIICHHA, FI/I6pI/II[HI>IC METOIBI. OI[HOCTYHCH'-IaTI)IG n
MHOTOCTyII€HYaThle Ipolecchl pazaeneHus. KoHcTaHTh
pacnupenenenusi. Korddunuent pacnpenenenus. CTeneHb
u3BneueHus. @axrop pasnenenus. Kospduumenrt
KOHIIEHTPUPOBAHUS.

2. Metoppl 3KkCTpakuuu. TeopeTuueckrue OCHOBBI METOIOB.
3akoH pacnpeaenenus. Knaccudukanus sKCTpakIIMOHHBIX
npoueccoB. CKOpOCTh AKCTpaKIMU. THIBI IKCTPAKINOHHBIX
CUCTEM. Y CIIOBHS SKCTPAKLIMM HEOPIaHUYECKUX U
OpraHnYecKHuX coeanHeHuil. Peskcrpakuus. [Ipupona n
XapakTEepPUCTUKA DKCTPAreHToB. Pasaenenue u
KOHLICHTPUPOBAHUE AIEMEHTOB METOIOM IKCTPAKIIIH.
OCHOBHBIE OPraHUUYECKUE PEATEHTBI, UCIIOIb3yEMBIE AJIS
pa3aesIeHNs] SJIEMEHTOB METO0M SKCTPAKLIUH.
CenexkTUBHOE paz/ielieHHe HJIEMEHTOB METOI0M 110100pa
OpraHMYeCKUX pacTBOpUTENeH, nsmeHenne pH BogHoOM
(a3bl, MACKMPOBAHUSA U IEMACKUPOBAHUS.
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3. MeTonbl ocaxkieHus U coocaxaeHus. [ [pumenenue
HEOPTraHUYECKUX U OPTaHUYECKUX PEareHTOB IS
ocaxaeHus. CriocoObl pa3iesieHusT OCAKICHUEM JTHOO
pacTBOpEHUEM TNPU Pa3IMYHBIX 3HaYeHUsX pH, 3a cuer
00pa3oBaHMsI KOMIUIEKCHBIX COSMHEHUN U IPUMEHEHUS
OKHCIUTEIHHO-BOCCTAHOBUTEINIbHBIX peakuuid. [ pynmnoBsie
peareHThI U IPEAbIBISIEMbIC K HUM TPeOOBaHUSI.
XapakTepUCTUKU MaIOPACTBOPUMBIX COCIUHEHUN,
Har0oJIee YacTo UCIIOIh3yEMBIX B aHATH3E.
KonuentpupoBanue MUKPO3JIEMEHTOB COOCK/ICHUEM Ha
HEOPTaHUYECKHUX U OPTaHUYECKUX HOCUTEIISIX
(KOJIEKTOpax).

Hpyrue MeTosibl. DJIEKTPOXUMUYECKHE METObl. OTrOHKa
(IMCTHILIAIMS, BO3TOHKA). 30HHAS IJIaBKa.

4. T'ereporennoe paBHoBecue. [IpousBeaenue
pacTBOpuMOCTH. PacueT pacTBopuMocTu

Oxcrpakius. OcHoBHBIE MapaMeTpsl. 3akoH HepHera.
PacueTt crenenu u3BieueHus

Xpomarorpadus. OCHOBHBIE TapaMeTPhI U UX PACUEThI

5. Paznenenuie u 0OHapykeHHE KATHOHOB METO/IOM
IKCTPaKIIUU

7. 7. XpomaTorpagpuieckue MeTObl AaHAJINU3A
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1. Xpomarorpadudeckue MeToapl aHanmu3a. OnpeeneHne
xpomarorpadpuu. [ToHsATHE O TOJBMIKHONW U HETIOIBUKHON
dazax. Knaccudukarus METoI0B 10 arperaTHOMY
COCTOSIHUIO TIOJIBMKHOW M HETIOJIBMIKHOM (pas, 1o
MEXaHU3MY pa3/ieJICHUs, 10 TEXHUKE BBITOTHEHHUS.
Crioco6bI nosryueHust Xxpomarorpamm ((GpoHTaTbHBIH,
BBITECHUTEIIBHBIN, ITF0CHTHBIN ). OCHOBHBIC TTApaMETPHI
xpomarorpammbl. OCHOBHOE ypaBHEHHE Xpomarorpaduu.
CenekTUBHOCTH M 3P HEKTUBHOCTH XpoMarorpapuaeckoro
paznenenus. Teopust TEOPETUUECKUX TaPEIIOK.
Kunernueckast reopusi. Paspemenue kak gaktop
ONTUMH3ALUH XpoMaTorpahuyecKkoro rnpouecca.
KavyecTBeHHBII 1 KOJIMYECTBEHHBIH XpoMaTorpadudecKuii
aHAIN3.

['a3oBas xpomarorpadusi. ['azo-aacopormonnas (razo-
TBepao(dazHast) U ra30-KUIKOCTHAS XPOMATOrpadus.
CopOeHTBI 1 HOCUTENH, TPeOOBaHUS K HUM. MexXaHu3M
paznenenus. Cxema razoBoro xpomarorpada. Kononku.
JleTeKTophl, UX YyBCTBUTEIHHOCTD U CEIEKTUBHOCTD.
OO6nacTu MpUMEHEHUS Ta30BO Xpomarorpaduu.
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2. XKunkoctHas xpomarorpadusi. Bumbl >kuIKOCTHON
xpomarorpadun. [IpenmyiiecTBa BHICOKOAPPEKTUBHOM
)KuakocTHOH xpomarorpaduu (BOXKX). Cxema
XKHUJIKOCTHOTO Xpomarorpada. Hacocel, konmonku. OCHOBHBIE
THUIIBI IETEKTOPOB, MX YyBCTBUTEJIBHOCTb U CEJIEKTUBHOCTb.
AncopOrroHHas XuaKocTHas XxpoMarorpadust. Hopmanbho
-ha3oBsIif 1 00panieHHO-()a30BbIi BapuaHThl. [losspHbie 1
HETIOJIIpHBIE HETIOIBUKHbIE (Da3bl M MPUHILIMIIBI X BBIOOpA.
MoaudunupoBaHHbIE CHIIMKAreJIM Kak COPOCHTHI.
[HonBuxHbIe (a3pl M NPUHLIKIIBI UX BbIOOpa. O0mactu
MIPUMEHEHUS aJICOPOIIMOHHOMN KUIKOCTHOM
Xpomarorpapum.

HNonoobmennas xpomarorpadusi. CtpoeHue u Gu3nKo-
XMMHUYECKHE CBOMCTBA HOHOOOMEHHUKOB. loHOOOMEHHOE
paBHOBecue. CeeKTUBHOCTh HOHHOTO OOMEHA M (haKTOPhI
ero onpeaenstomue. O6acTu NPUMEHEHUsT HOHOOOMEHHON
xpomarorpaduu. MonHast xpomarorpadusi KaKk BapuaHT
BBICOK09()(heKTHBHOM HOHOOOMEHHOW XpoMarorpapum.
Oco0eHHOCTH CTPOEHUS U CBOMCTBA COPOSHTOB JJI1 HOHHOMN
Xpomarorpapuu
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3. OIHOKOJIOHOYHAS U IBYXKOJIOHOYHAsI HOHHAsI
xpomarorpadusi, UX IPEeUMYIIeCTBa U HEJOCTATKH.
Honoxpomarorpadpuieckoe onpeaeneHue KaTioHOB U
aHnoHOB. MloH-TIapHast ¥ TUTaHI000MEHHAT
xpomarorpadpus. O0ume npuHIUNLL [TogBHXKHBIE 1
HeToABIKHBIE (a3bl. OOIacTH MPUMEHEHHS.
DKCcKII03noHHas Xpomarorpadus. OO1mye MPUHITUTIBI
metoja. [TonBmwkHbIe U HeMOABMKHBIE (ha3bl. OCOOEHHOCTH
MexaHu3ma pazaenenus. OnpeaensieMble BelecTBa 1 2
00JacTu MpUMEHEHUsT METO/Ia.

[TnockocTtHas xpomarorpadus. OOMe TPUHIUIIBI
paznenenust. CriocoObl MoJTyueHus! MI0CKOCTHBIX
xpomarorpamm. PeareHTs! 11 X nposBieHus. bymaxknas
xpomarorpadus. Mexanu3msl pazaenenus. [lonBuxHbIe
dazel. [IpenmyriecTBa u HeOCTaTKH. TOHKOCTIOMHAS
xpomarorpadus. Mexanusmsl pazaenenus. CopOeHTHI U
noJiBHKHBIE (hazpl. OOacTH MPUMEHEHHUS.

4. ITnockoctHas xpomarorpadusi. OTHOCHTEIbHAS
IHOABHUKHOCTH

HNonoob6menHas xpomarorpadusi. KonctanTa MOHHOTO
oOMeHa

Kononounast xpomarorpadusi. Teopuu TeOpETHISCKUX
TapeJoK U KUHETUIeCKas

5. Pa3nencune n oOHapyKeHHE KATHOHOB METOJIOM
OJIHOMEPHOI OyMaxkHOU Xpomarorpapuu

6. KauecTBeHHBI! M KONUYECTBEHHBIN
Xpomarorpadpuyeckuil aHaIu3 CMECH YITIEBOJIOPOIOB

7. Nonoxpomarorpadudaeckoe ornpeaenenne Gropuaos
XJIOpU0B, (pocdaroB, HUTPATOB, CYIb(ATOB

8. 8. Xumuueckue MeTobI aHAJIM3A: FpaBHMeTqueCKHﬁ, TUTPUMECTPHUYCCKUEC, KHHCTHYCCKHC
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1. I'paBuMeTpuueckuii MeTo1 aHau3a. CyIHOCTh
IPaBUMETPUYECKOTO aHAIN3a, IPEUMYIIECTBA U HEIOCTATKU
Meroaa. IIpsimble 1 KOCBEHHBIE METO/bI OIIPEIEIICHNUS.
BaxHelimue opraHn4ecKue U HEOPraHM4eCKUE OCAAUTEIIN.
[TorpemHOCTH B rpaBUMETpUYECKOM aHanu3e. O01mas
cxeMa omnpeneneHuil. TpeGoBaHHs K OCHKIaeMON U
rpaBUMeTpuYecKoil opmam. MzmMeHeHus cocTaBa ocanka
MIPU BBICYLIMBAHUU U TPOKATUBAHUH.
TepMorpaBUMETPUYECKUIN aHATH3.

AHanutnueckue Becbl. UyBCTBUTENBHOCTD BECOB U €€
MaremMarnyeckoe BoipaxeHue. OakTopsl, BAUAIOMINAE HA
TOYHOCTb B3BEIIMBaHUS. Te€XHUKA B3BEIINBAHUS.
[Ipumepsl MPaKTUYECKOTO NPUMEHEHUS
IPaBUMETPUUECKOI0 METO/IA AaHAIN3A.

2. OCHOBHBIE pacU€Thl B IpaBUMETpUU. [ paBuMeTpuuecKuit
¢akTop, cxema aHaIM3a.

3aKkoH 3KBUBANEHTOB. [lepBUUHbIE, BTOpUYHBIE CTaHAPTHI.
Pacder KpHMBBIX TUTPOBaHHUs

3. I'paBuMeTpudeckuii MetTo aHanuza. Onpenenenue oapus

12
B 0Opaziie
4. 3agerHas 3amaua « KauecTBEHHBIN 1 KOJINYECTBEHHBIH
aHanu3 00pasia HEM3BECTHOTO COCTaBay. 3allUTa 3a4eTHOU 26

3a1a4n

5. IIpopaboTka TeopeTHuyecKoro Marepuaia, opopmiieHue U
MOJTrOTOBKA K 3alllUTe JabOPaTOpHBIX padoT, paleHue
3amad.

36
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6. K sk3ameHy nomycKaroTcsi CTYACHTHI MOJTYYUBIIHNE 3a4€T
M0 TaHHOM TUCUHUIUTMHE. DK3aMEH NPUHUMAETCS B YCTHO-
MMCbMEHHOU (popMe B JiBa ATara: epBbIii — MPOBEpKa
3HaHUU TEOPETHUECKUX OCHOB Kypca « AHATUTHYECKAs
XUMUSD, HA OCHOBAaHUHU MPAaBUJILHBIX OTBETOB Ha BOIIPOCHI
HK3aMEHALIMOHHOTO OUJIeTa, CTYJCHT JOIMYCKaeTCs KO
BTOPOMY JTaIly — PEHICHHIO IBYX TUIIOBBIX 3a7a4
(MMMCBMEHHO).

Kputepun orieHnBaHus 3HaHUW CTYJIEHTOB Ha HK3aMEHE:
«OTIMYHO» - €CTIM CTYJICHT ITTyOOKO M TPOYHO YCBOUJ BECh
IPOrpaMMHBII MaTepual, HCUepIbIBaIOIIIE,
II0CJIEA0BATENBbHO, TPAMOTHO U JIOTUYECKU CTPOMHO €T0
U3JIaraeT He 3aTPyAHSETCS C OTBETOM IPU BUAOU3MEHEHUU
3aaHusl, CBOOOTHO CIIPABIISETCS C 3aa4aMu, MPABUILHO
000CHOBBIBAET IPUHATHIE PEIICHUS, YMEET CAMOCTOATEIHHO
0000111aTh 1 U3J1araTh MaTepual, He JOMYyCKas OMIMOOK.
«XOpOIIO» - €CJIM CTYJICHT TBEPAO 3HACT MPOTrPAMMHBIN
MarepHuai, FpaMOTHO U IO CYIIECTBY €TI0 U3J1araeT, He
JIOTTYCKaeT CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC, HO B CBOEM OTBETE HE MOJIHOCTBHIO PACKPBIBAET
BONPOC, MOKET MPABUIBHO IPUMEHSTH TEOPETUUECKHE
MOJIO’KEHUS U BIIajIeeT HEOOXOUMBIMU YMEHUSIMHU U
HaBBIKAMH.

«Y IOBIIETBOPUTENIBHO» - €CIIU CTYJIEHT YCBOWII TOJIBKO
OCHOBHOI Marepual, HO He 3HaeT OTAENIbHbIX JAeTaleH,
JIOTYyCKaeT HETOYHOCTH, HEJJOCTATOUYHO MPABUIIbHBIE
(bopMyIIMPOBKH, HApyIIAET MOCIIE0BATENILHOCTD B
M3JI0)KEHUH MPOrPaMMHOTO MaTrepHraia U UCIIbITHIBAET
3aTPyIHEHUS B BBITIOJTHEHUHU PAKTUUECKUX 3aaHUM.
«HeynoBneTBOPUTENBHOY - €CIU CTYJEHT HE 3HAET
3HAYUTEIBHON YaCTH MPOTrPaMMHOIO MarepHuania, 10MyCcKaeT
CYIIECTBEHHBIE OIIUOKH, C OONBIINMHU 3aTPyAHCHUSIMHU
OpPUEHTHUPYETCS B IPOUIEHHOM Marepuare.
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7. TutpumMeTpruYeCcKre METObI aHaTN3a. MeToabl
TUTpUMETpHUUecKoro aHanu3a. Knaccudukanus.
TpeGoBanusi, npeabsBIsIEMble K pEaKI1H B
TUTPUMETPUUECKOM aHalIKu3€e. BUIbl TUTpUMETPUUECKUX
onpeneneHuit. CriocoObl BEIpOKEHUS KOHIIEHTPAIUMA
pacTBOpPOB B TUTPUMETPUH. DKBUBAJIEHT, MOJIIpHAs Macca
SKBUBAICHTA, MOJISIpHas KOHLIEHTpaus. [lepBuunbie n
BTOpUYHBIE CTaHAApThl. DUKCaHAIBI. BUIbI KPUBBIX
TUTpOBaHUs. PaKTOPHI. BIMAIOIIME HA XapaKTEP KPUBBIX
TUTPOBAHUS U BEJIMYUHY CKauKa TUTPOBAHUS B PA3IMYHBIX
MeToaax. Touka skBUBaIeHTHOCTU. CIIOCOOBI OmpeieIeHus
KOHEYHOU TOYKU TUTPOBAHUS B PA3TUUYHBIX METOJIaX.
Kucnorno-ocHoBHOe ThTpOoBaHue. [locTpoenne KpuBbIx
TUTpOBaHUs. BiusiHue BeIMUMHBI KOHCTAHT KUCIOTHOCTH
VI OCHOBHOCTH, KOHIEHTPALWU KUCIIOT WJIX OCHOBAHHMI,
TEMIIepaTyphl Ha XapakTep KPUBbIX TUTpoBaHus. KucnotHo-
OCHOBHOE€ TUTPOBAHHE B HEBOJHBIX cpenax. KucinorHo-
OCHOBHBIE€ UHJUKATOPHI. [lorpeniHocT TUTpOBaHUS TPU
OTIPEICTICHUN CUIIHHBIX U CJIA0BIX KUCIIOT U OCHOBAHHM,
MHOTOOCHOBHBIX KHUCJIOT U OCHOBAHMM.
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8. OKHMCIIUTENBbHO-BOCCTAHOBUTEIBHOE TUTPOBAHHUE.
ITocTpoeHue KpUBBIX TUTPOBAHUSA. BiMsiHHE KOHLICHTpAUU
HMOHOB BOJIOPO/a, KOMILIEKCOOOPa30BaHUs, HOHHOM CHUJIIBI
pacTBopa Ha XapakTep KPUBBIX TUTpoBaHUsA. CIIOCOOBI
onpeAeseHus KOHEYHOM TOUKU TUTpoBaHus. [lorpemnoct
TUTPOBAHUS.

MeToabl OKUCIUTENBHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUSI.
[Tepmanranaromerpusi. Onpenenenue xene3a(ll), mapranma
(IT), okcanaros, mepoKcuaa BOAOPO/1a, HATPUTOB.
HNonomerpust u nuogumerpusi. CucreMa HO-UOAU]T KaK
OKHCIIUTENb WIA BOCCTaHOBUTEINb. bpomaromerpus,
LHEepPUMETPHUS], BAaHATATOMETPHUSI, TATAHOMETPUS,
xpoMmoMeTpus. IlepBudHble 1 BTOPUYHBIE CTAH1aPTHI.
Ucnonbszyemble unaukaropsl. Onpeaenenue
HEOPraHWYECKUX U OPTaHUYECKUX COCANHEHUM.
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9. OcamurenbHoe TUTpoBaHue. [loctpoenue
KpHUBBIX TUTpoBaHMs. CriocoObI onpeaeneHnss KOHEUHOU
TOYKHM TUTPOBAHUS; MHAUKATOPHI. [lorpemnoctu
TUTpOBaHUs. [IpuMephl IPaKTUUECKOTO MPUMEHEHUS.
KomnekcomeTpuueckoe TutpoBanue. Heoprannueckue u
OpraHNYECKHE TUTPAHTHI B KOMILIEKCOMETPHUH.
Hcnonp3oBaHne aMMHOMOIUKAPOOHOBBIX KUCIIOT B
KOMIUIEKCOHOMeTpuU. [locTpoenue KpuBbIX TUTPOBAHUSL.
MeTanioXpoMHble HHIUKATOPbl U TPEOOBaHMS,
IIpeAbABIIIEMbIE K HUM. BaskHelIIne yHUBEPCAIIbHBIE U
cnenugpuueckre MeTAIOXPOMHbIE HHAUKATOPbl. CrIocoObI
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHHUS: MIPSIMOE,
oOparHoe, kocBeHHOe. CeeKTUBHOCTh TUTPOBAHUS U
cHocoO0BI ee MoBbIIIeHUS. [1orpentHOCTH TUTPOBAHMSL.
[IprumMepsl TpakTUYECKOTO MpUuMeHeHus. OnpenesieHue
KJIbLIMS, MarHusl, XKeJje3a, ATFOMUHMSL, M€Y, LINHKA B

pacTBOpax YUCTBIX COJIEW U TP COBMECTHOM IPUCYTCTBUMU.

10. dpyrue TUTpUMETPUYECKHE METObI AHATHU3A.
TepmomeTpuueckoe, paguoMeTPUIECKOe TUTPOBAHNE.
CyIIHOCTh METO/IOB.

Kunernueckue Meroas! aHanuza. CyIIHOCTh METOJIOB.
Karanutuyeckuii 1 HEeKaTATUTUYECKUN BapUaHThI
KHMHCTUYCCKUX MCTOA0B; UX UYBCTBUTCIILHOCTL U
CEJICKTUBHOCTD. THIIBI HCTIONB3YEMbIX KAaTATUTHYECKUX U
HEKAaTAIIUTHUYCCKUX pealcunﬁ: OKHCJICHHUA-BOCCTAaHOBJICHU,
oOMeHa JIMTaHI0B B KOMILJIEKCaX, IpeBpalieHus
OpPTraHUYECKHUX COCIUHEHUN, POTOXUMHUYECKUE U
dbepmenTaruBHbie peakiuu. CriocoObl onpeaeneHus
KOHLIEHTPALIMK 11O TAHHBIM KUHETUYECKUX U3MEPEHUM.
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11. MHCTpYKTaX 1O TEXHUKE 0€30MMaCHOCTH MpHU padoTe B
XUMHYecKol 1aboparopun. Jlomyck K padboTe.
TutpumeTpuueckuii MeTo 1 aHau3a. TexHUKa padOTHI.
[Ipurorosnenue nNepBUYHOIO 8
CTaHJIapTHOTO PAacTBOpPA KapOoHara HaTpHs/ BTOPUYHBIX
CTaHJIapTHBIX PACTBOPOB COJITHOM KHMCIJIOTBI ¥ THIPOKCUIA
HaTpHs U UX CTaHIapTU3aLIMSL.

12. TuTpuMeTpUYECKHUI METO/T aHaTH3a. TeXHUKA paboThI.
Omnpenenenne CO32- u HCO3- nnu CO32- u OH- npu 4
COBMECTHOM MPUCYTCTBHH

13. Kommnekconomerpusi. OnpeieieHue HOHOB KallbLUs U
MarHusi; JKejae3a U ATIOMUHUS;, [IMHKA U MEJTU TIPH 6
COBMECTHOM MPUCYTCTBUU.

14. OKHCIUTENHEHO-BOCCTAHOBUTEIBLHOE TUTPOBAHHUE.
buxpomaromeTprdeckoe onpeaeeHnue xKees3a. 8
HNonometpus. Onpenenenne Meau (KOHTpOIbHAs padboTa)

15. Kunernueckuit meton ananu3za. OnpeneneHue Meau
(IT)/onpenenenue monmudaeHa (VI)

16. XuMuyeckue MeTO bl aHATN3a: TPAaBUMETPUUECKUM,
TUTPUMETPUUECKUE, KHHETUUECKUE

8

9. 9. ®uznueckue 1 GU3NKO-XHUMHUYECKHE METOAbI AHAJIN3A: JIEKTPOXU-MUYECKHE U CMIEKTPOCKO-NTMYECKHE METOAbI aHAJIN3a
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1. DekTpoxXuMUYecKre MeTo bl aHamu3a. Oomast
xapakTepucTuka Meto10oB. Kiaccudukanmusi.
DNEKTPOXUMUYECKUE sueKkn. NHAMKATOPHBIN 3JIEKTPO.I U
AJIEKTPOJI CpaBHEHUsI. PABHOBECHBIE M HEPABHOBECHBIE
INEKTPOXUMUYECKUE CUCTEMBI. SIBICHMSI, BOZHUKAIOIIHE
MpU NPOTEKAHUHU TOKA (OMUYECKOE MaJICHNUE HANPSKEHUS,
KOHIICHTPAIIMOHHAsA U KHHETHUYECKas MOJISpU3aLus).
[Tonsipu3aliioHHbIE KPUBBIE U UX UCIIOIB30BAaHHUE B
PA3IUYHBIX SJIEKTPOXUMHUECKUX METOaX.
[Torenunomerpus . [Ipamasa norenuuomerpus. Msmepenue
noteHimana. O6paruMbie ¥ HEOOpaTUMbIE OKUCITUTETHHO-

BOCCTaHOBUTCJIIBbHBIC CUCTCMBI. I/IHIlI/IKaTOpHLIe SJICKTPOABI.

HNonometpus. Kimaccudukanust HOHOCETEKTUBHBIX
3IIEKTPOAOB. XapaKTEPUCTUKN HOHOCEIEKTUBHBIX
3JICKTPOJIOB: AJEKTPoiHAs HyHKIHS, KO3PPHUIIEeHT
CEJIEKTUBHOCTH, BpeMs oTkinKa. [loreHnmomerpuueckoe
TUTpoBaHue. Mi3MeHeHue 31eKTpoJHOTO MOTEHIIMAIa B
nporiecce TUTpoBaHus. CrocoObl 00HApYKEHUsT KOHEUHOH
TOYKH TUTPOBAHUA B PCAKIHAX: KUCIIOTHO-OCHOBHBIX,
KOMILJIEKCOOOpa30BaHusl, OKUCIICHUS-BOCCTAaHOBIICHUS;
IpoIIeccax OCaKICHHS.
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2. Kynonometpusi. TeopeTnyeckue OCHOBBI METOA. 3aKOH
Dapages. CriocoObI OIpeieTIeHIs] KOTUYeCTBa
anekTpuyecTBa. [Ipsamas KynoHoMeTpHs U
KYJIOHOMETpUYECKOe TUTpoBaHue. Kynonomerpust npu
MOCTOSTHHOM TOKE U IMIOCTOSIHHOM MOTeHIate. BHenrHss u
BHYTPEHHSA I'eHepauysl KyJIOHOMETPUIECKOTO TUTPAHTA.
TutpoBaHue 37IEKTPOAKTUBHBIX U 3JIEKTPOHEAKTUBHBIX
KOMITIOHEHTOB. Onpe;[eneHHe KOHEYHOU TOYKU TUTPOBAHUA.
[Ipeumy1iecTBa U OrpaHUYECHUS METO/1a
KYJIOHOMETPUYECKOTO TUTPOBAHUS IO CPABHEHUIO C
JPYTUMU TUTPUMETPUYECKUMHU METOJAMHU.

3. BosibTamnepomeTpusi.

WNunukaropueie anektpossl. Knaccudukarus
BOJIbTAMIIEPOMETPUUECKUX METOJ0B. [lomyuenne u
XapakTEPUCTUKA BOJIbTaMIIEPHOU KpUBOU. [IpenenbHblit
nuddy3unonnsiid Tok. [lonsporpadus. Ypasuenue
NnbkoBuya. YpaBHeHue nosisiporpapuyeckoil BOJTHbBI
NnekoBuua - ['elipoBckoro. [loTeHInan nosyBOJIHEI.
WNnentudukanus u onpeaeneHue HEOPraHNIECKUX U
OpraHn4eckux coequHeHu. COBpEMEHHbBIEC BUIbI
BOJIbTAMIIEPOMETPHH: TIPSIMasi U UHBEPCUOHHAs,
MIEPEMEHHOTOKOBAS; XPOHOAMIIEPOMETPHUS C JTMHEHHOU
pazBepTkoH (octmiutorpadust). [Ipenmyiectsa u
OTpaHUYEHUS 110 CPABHEHHUIO C KIACCUYECKON
noJsiporpadueir. AMIepoMeTpUIecKOe TUTPOBAHHE.
CyurHocts MeTona. MHIukaropHbie 2IeKTpoIbl. Beioop
MOTEHI[MANIa UHIMKAaTOPHOTO AJIEKTPoa. Buabl KpuBbIX
TUTPOBAHUS.
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4. Jlpyrue 2JIeKTpOXUMUYECKHE METO b aHamu3a. Oommas
XapaKTePUCTHKA MIEKTPOTPABUMETPUUECKUX METO/IOB.
DNEeKTPONPOBOIHOCTH PACTBOPOB U MPUHIIMUIIBI
KOHJIYKTOMETpHUH. XPOHOIIOTEHIIUOMETPHUS -
BOJIbTaMIIEPOMETPUS TIPU MOCTOSSHHOM ToKe. [IpakTiuueckoe
IpUMEHeHne MeTo10B. CpaBHUTEIbHAsA XapaKTePUCTUKA
YyBCTBUTEIHLHOCTH M M30MPATEIIBHOCTH, 00J1acTeH
MMPUMCHCHUS SJICKTPOXUMHUYCCKUX MCETOIOB.
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5. CeKTpOCKONMUYECKHE METO bl aHau3a. CekTp
AJIEKTPOMArHUTHOTO M3yuyeHusi. OCHOBHBIE TUIIBI
B3aMMOJICHCTBUS BEILIECTBA C U3TYUYEHUEM: SMUCCHS
(TerutoBasi, IIOMUHECLIEHINS ), TIOTJIOLICHUE, pacCesiHHE.
Knaccudukarus cieKTpoCKONM4eCKUX METOI0B 110
sHeprun. Knaccuduxarnus crneKTpoCKONMMYECKUX METOI0B
Ha OCHOBE CIIEKTPA AJIEKTPOMArHUTHOTO U3JTy4YECHHUS:
arOMHasi, MOJICKYJIsipHast, a0COPOLIMOHHAsA, SMUCCUOHHAs
CIIEKTPOCKOIIHS.

Criextpbl aroMoB. OCHOBHBIE M BO30YXK/I€HHBIE COCTOSHUS
aTOMOB, XapaKTEPUCTUKHU COCTOSTHUM. DHEPreTUYECKHE
nepexoabl. [IpaBuiia or6opa. 3aKOHBI UCITYCKaHUS U
MOTJIOLIEHNS. BEpOATHOCTH 3JIEKTPOHHBIX MEPEXOI0B U
BpEeMeHa )KM3HU BO30YKICHHBIX COCTOSHUH.
XapakTEepUCTUKHU CIIEKTPATbHBIX JTUHUN: MOJIOKEHUE B
CIIEKTPE, UHTEHCUBHOCTD, MOJTYIIUPHHA.

CrieKTpbl MOJIEKYJT; UX 0COOEHHOCTH. CXEMBI 3JIEKTPOHHBIX
YPOBHEN MOJIEKYJIbL. [IpeacraBieHre o moJHON YHEPTUU
MOJIEKYJI KaKk CYMMBI JICKTPOHHOM, KOJIe0aTeIbHON 1
BpauaresbHON. OCHOBHBIE 3aKOHBI IIOTJIOIIEHHUS
3JIeKTpoMarHuTHOro u3nydenus (byrepa) u 3akon
uznyueHus (Jlomakuna-IlleiiGe). CBs3b aHATUTUYIECKOTO
CUTHAJIA C KOHIEHTPAaUEH ONPENEIIEMOr0 COETMHEHMS.
Amnmnaparypa. Crioco6bl MOHOXPOMATH3ALMH JTyYHCTON
sHeprun. Knaccudukanus cnekTpanbHbIX TPHOOPOB UX
XapakTepUCTUKH. [IpueMHUKN U3TydeHMsI.
HnctpymenTanbable noMexu. LllymMbl v oTHOIIEHHE CUTHAT-
LIyM; OLICHKa MUHUMaIbHOTO aHATUTUYECKOIO CUTHAJIA.
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6. MeTo1pl aTOMHOM ONTUYECKOU CIEKTPOCKOMUU. ATOMHO-
AMHUCCUOHHBIN MeTOA. MICTOUHMKM aroMU3aluu U
BO30YKJICHHUSI: DJIEKTPUUECKHE pa3psiabl (AyroBbie,
HCKPOBBIE, MIOHWKEHHOT'O JAaBJICHNUs ), TUIAMEHA,
IUIa3MOTPOHBI, HHIYKTUBHO-CBSI3aHHAsI I1J1a3Ma, JIa3epbl; UX
OCHOBHBIE XapaKTEPUCTUKU. DPU3NUECKHE U XUMUUYECKUE
MPOLECCHl B UCTOYHUKAX aTOMH3ALUU U BO30YKIECHUS.
CrekrporpadudecKuii ¥ CIeKTPOMETPUIECCKII METO/IbI
aHaJIN3a, UX 0COOCHHOCTH, 00JIACTH IPUMEHEHUSI.
KauecTBeHHbIN U KOJIMYECTBEHHBIA aHATU3 METOI0M
SMHUCCUOHHOM CIIEKTPOMETPHUH IIaMmeHu. OCHOBHAs
anmaparypa: ciekTporpadsl, kBaHToMeTpsl. [ImameHHbIC
dboTOMETpHI M CIEKTPOPOTOMETPBI. METPOIOTUYECKHE
XapaKTEPUCTUKU U AHATUTHYECKUE BO3MOKHOCTH.
AToMHO-dyopectieHTHBIN MeTo . [Ipuanmn MeToa;
0COOEHHOCTH U IPUMEHEHHE.

ATOMHO-a0COpPOITMOHHBIN METOI. ATOMH3aTOPBI
(TaMeHHbIe U HeTUTaMeHHbIe). ICTOUHUKH U3ITydeHust
(JTaMIIBI € TIOJTBIM KaTO/I0M, HCTOYHHUKH CIUIONTHOTO
CIIEKTPA, JIa3epbl), X XapakTepUCTUKU. CIIEKTpaIbHbIE U
(UBUKO-XUMHYECKUE TIOMEXH, CITOCOOBI MX YCTPAHEHUS.
Mertpoiioruueckue XapakTepucTUKH, BO3MOKHOCTH,
MIPEUMYIIECTBA U HEJJOCTATKH METO/1a, €T0 CPaBHEHHE C
aTOMHO-3MHUCCUOHHBIM MeTOZ0M. [Ipumepsl
MPAKTHYECKOTO MPUMEHEHHS aTOMHO-IMHUCCHOHHOTO U
aTOMHO-a0COpPOLIMOHHOTO METO/IOB.

MeTo1bl aTOMHOUW PEHTT€HOBCKOW CIIEKTPOCKOITHH.
PentrenoBckue crekTpbl, UX 0ocodeHHOoCcTH. CIOcOOBI
TeHEepaIui, MOHOXPOMAaTH3AINHN ¥ PETHCTPAITIN
PEHTI€HOBCKOTO U3IIy4eHUsl. BUIIbI peHTTeHOBCKOM
CIIEKTPOCKOITHUU: PEHTITC€HOAMHUCCHOHHAS,
peHTreH0abCcopOI-OHHAs, PEHTTEHO(DTYyOpECIIEHTHAS.
[IpuHIUIT PEHTTEHO3IMUCCUOHHON CIIEKTPOCKOIINY;
PEHTTEHOCTIEKTPATLHBIA MUKPOAHATH3 (JEKTPOHHBIN
30H11). OCHOBBI PEHTT€HO(DITYOPECIIEHTHON CIIEKTPOCKOTIHH;
0COOEHHOCTH U 3HAYeHHE MeTo/a (OBICTPBIN
HEpa3pyLIAOLIMH MHOTOAJIEMEHTHBIN aHAIN3); TPUMEPbI
HCII0JIb30BAHMUSI.




7. MeToibl MOJIEKYJIIPHOM ONTUYECKON CIIEKTPOCKOIHH.
MonexynsipHas a0COpOLMOHHAs CIEKTPOCKOITHUS
(cnextpodoromerpusi). CBsI3b XUMUYECKON CTPYKTYPBI
COEIMHEHUS ¢ a0COPOLIMOHHBIM CIIEKTPOM.
OYHKIUOHATBHBIN aHATHU3 TI0 KOJIeOareIbHbIM 1
AIIEKTPOHHBIM crieKTpaM. CBsI3b ONTHYECKOM TUIOTHOCTH C
KOHIIeHTparueid. OCHOBHOM 3aKOH CBETOMOIJIOIICHHUS.
OcCHOBHbBIE IPUYHHBI OTKJIOHEHUS OT 3aKOHA
(MHCTpyMEHTaIbHBIC U (HU3HKO-xuMuueckue). [lonsrue 06
UCTUHHOM U KOKYIIEMCS MOJIIPHOM KO3 hUIIUEHTE
MOTJIOICHHUS.

CriocoObI 1oTyueHHs OKpalIeHHBIX COCTUHEHUH.
doToMeTpruYeCKUe aHATUTHYECKHUE PeareHThl; TpeOOBaHUS
K HUM. CriocoOb! onpesiesieHusi KOHIIEHTPAI[H BEIIEeCTB.
H3mepeHnne BbICOKUX, HU3KUX ONTUYECKUX MJIOTHOCTEH
(muddepeHaNbHBIN METOA). AHATU3
MHOTOKOMITOHEHTHBIX cucTeM. [IpuMeHeHne Metoaa uist
UCCIIEIOBaHUS peakluii B pacTBOpax
(xoMIIIeKCO00pa30BaHUs, TPOTOTUTHUECKHX, MPOIIECCOB
arperatuu), COpoOBOXKAAIOIINXCS N3MEHEHHEM CIIEKTPOB
MOTJIONICHHS. MeTpOIOTHYeCKHEe XapaKTePUCTUKA U
AQHATUTUYECKHE BO3MOXKHOCTH. [IprMepbl mpakTH4ecKoro
NPUMEHEHHS METO/A.
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8. MonekynsapHas JIOMUHECIIEHTHAs! CIEKTPOCKOIHS.
Knaccuduxanus BU0B TIOMUHECIISHITUH 110 HCTOYHUKAM
BO30YKJICHUSI (XEMUITIOMUHECIICHITHS,
OMOJIIOMUHECIICHITUS, SIIEKTPOIIOMHUHECICHIINSA,
boToNMOMUHECIICHIINA U Ap.), MEXaHU3MY U JUTUTEITbHOCTH
ceeuenus. OiyopecreHnus u Gochopecuenims. Cxema
Sl6monckoro. 3akon Ctokca-Jlommernst. [IpaBuno
3epKanbHON cumMeTpud JleBmmnaa. @akTopsl, BIUSIOIINE
Ha UHTEHCUBHOCTH JIFOMUHECHeHIMNU. Tylenne
moMuHeceHIH. CieKTpanbHbIe U (PU3UKO-XUMHUECKUE
nomexu. KomuecTBeHHbIN aHAIN3 JIIOMUHECHIEHTHBIM
METOA0M. MeTpOoJIOTUYECKHUE XapaKTEPUCTUKU U
AQHATUTHYECKUE BO3MOKHOCTH MeToa. CpaBHEHHE
BO3MOXXHOCTEH MOJIEKYJISIPHOM a0COPOLIMOHHON 1
JIOMMHECIICHTHOM CIIEKTPOCKONUH MPU ONPEIEIECHUN
HEOpraHu4YecKux coeauHenun. llpeumyecrsa
JIOMHHECIICHTHOM CIIEKTPOCKOIHH MPU UACHTU(DUKAINH U
OIIPEAEIIEHNN OPTaHUUYECKUX COEAMHEHNH.
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9. [TorenuuomMeTtpusi. Pacuet noteHImana 3J1eKTpoaa.
Onektpons 1,2,3 pona. MoHCENEKTUBHBIE 3JIEKTPOIBI.
VYpaBuenne HukosbCcKoro.

Bonbramnepomerpus. [lonsporpadus. Ypasaenue
NnbkoBrya. AHaAIN3 TOJISIPOTPAMM .

Kynonomertpusi, konnykromerpusi. OCHOBHBIE 3aKOHBI.
Hcnonb3oBaHye B TATPOBAaHUH. MeTO ] BO3HUKAIOIINX
peareHToB.

Cnexrpockonus B BUIuMo# obaactu. 3akoH byrepa-
Jlambepta — bepa. CriocoObl onpeiesieHns: KOHIIEHTPALUU B
dboTomeTpun

JIroMHHECIIEHTHAs CEKTpOCKomus. S610HCKOr0. 3aK0oH
Crokca-JIommens. [TpaBuio 3epKkaibHONM CUMMETPUU
JleBmnHa

12

10. ITorennmomerpuueckoe TuTpoBanue. OnpezeneHue
COJISTHOM M YKCYCHOW KHCJIOT B COBMECTHOM IPUCYTCTBHH.

11. ITorenmomeTpuueckoe TuTpoBanue. Onpenenenue
xenesa (1) B pactBope

12. DnexTpoxuMuyeckrue MeToIpl aHanuza. [psamas
noreHuuomerpus. Onpenesnesne HUTpara ¢
nucrojb3oBanueM MICD metomamu 100aBOK U
rpagyupoBOYHOrO rpaduka

13. Onpenenenre LUHKA, KaAMUs, CBUHLIA, MEIU U PTYTH
METOJIOM HHBEPCUOHHOM BOJIBTAMITEPOMETPHH

14. AToMHO-aOCOPOIIMOHHAsA U aTOMHO-3MHUCCHOHHAS
CIIEKTPOCKOTIHS
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15. CrektpooTomMeTprdecKuii aHaTH3
OJHOKOMITIOHEHTHBIX CUCTEM MECTOA0OM a6COJIIOTHOI>'I

6
doromeTpun. Onpeaenenre 0THOTO U3 AIIEMEHTOB: HUKES,
docdopa nnm xeneza
16. CiekTpo(hoTOMETPHUECKUI METO]T aHATH3A.
Omnpenenenne OOIBIIMX KOJIUYECTB BEIIECTB METOIOM
g hepeHIHATEHON a0COPOIIMOHHON CIIEKTPOCKOITHH. 6
Omnpenenenue 0HOTO U3 MOHOB: MEJIU, MapraHila WK
HUKEJIS
17. TypObunumerprueckoe onpeeneHue cyibdar — noHa 6
18. JIromuHecuieHTHas criekTpockonus. [IpoBepka npasuia
3epKATbHON CHMMETPHUU CIIEKTPOB MOTJIOIICHUS U 6
dayopecuenimu pogamuHa 6 K
19. BeimosiHeHHE | 3al1UTa KypCOBOM pabOThI 1O 20

BBIOpPAaHHOI TeMaTuke

10. 10.AHa13 00bEKTOB OKPY KAIOIIEH cpeabl: OMOJOTHYECKHX U

MCIUIUHCKHUX] I'€OJTIOrHYCCKHUX,; METAJIJIOB U C

IJ1aBOB;

1. OOBEKTHI OKpY>KAOIIEH Cpeabl: BO3AYX, IPUPOIHBIE U
CTOYHBIC BOJIbI, aTMOC(EPHBIE OCATKH, TOUBHI, JOHHbIC
OTJIOXKEHHUs. XapaKTepHble OCOOCHHOCTH U 3aJa41 UX
aHaIH3a.

2. buonornyeckue U MEITUITUHCKHE OOBEKTHI.
AHanuTHYeCKue 3a1a4u B 3ToM o0nactu. CaHuTapHO-
THTHEHUYECKUH KOHTPOJIb.

3. I'eonornyeckure 0ObEKTH. AHATU3 CUIIUKATOB,
KapOOHATOB, KEJIE3HbIX, HUKEIb-KOOATBTOBBIX PY/I,
MOJIMMETAUIMYECKUX PY .
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4. Metauibl, CIJIaBbl U IPYTUE MPOTYKThHI
METALTYPriuuecKoi MpoMbIIIEeHHOCTH. OnpenerneHue
YEPHBIX, I[BETHBIX, PEAKUX, OJArOPOJHBIX METALIIOB U
AQHAIN3 UX CIUIaBOB. AHAIU3 HEMETAUTNYECKUX BKIIOUEHHUI
U Ollpe/ieJieHNe ra3000pa3yIonX MpruMecei B MeTauiax.
Kontposb MeTamtyprudeckux npou3BOJICTB

5. Heoprauuueckue coenquHeHus. Bemecrsa oco0oii
YHCTOTHI (B TOM YHUCJIE TIOIYIPOBOJHUKOBBIE MAaT€pPHUAIbI,
MarepHuaibl BBICOKOTEMIIEPATYPHON CBEPXIIPOBOJAUMOCTH);
OIpECIICHUE B HUX IIPUMECHBIX U JIETHUPYIOIINX
MHUKPO3J1eMEHTOB. [10CI0MHBIN 1 JTOKAIbHBIN aHAIN3
KPUCTALIOB U IIJICHOYHBIX MATECPUAIOB.

6. HpI/IpO,Z[HBIe U CHHTCTHYCCKUC OPIraHn4CCKUC BCIICCTBA,
IMMOJIMMCPHI. BI/II[I)I aHaJIN3a TaKNX 00BEKTOB U
COOTBCTCTBYIOIIIUC MCTOBI. HpI/IMepBI PCUICHUA 3a/1a4
KOHTPOJIA OPraHn4CCKUX MPOU3BOACTB.

7. OcoOeHnHocTH aHanu3a Bobl. [TuTheBast Boga, MOpCKasl.
XapakTepUCTUKH BOJIbI

OcoOeHHOCTH aHaIN3a TOYBBL. DOPMBI HAXOKICHUS
2711eMeHTOB. OCHOBHBIE XapaKTEPUCTUKH ITOYBBI
[IpoGnems! ananu3za Bo3ayxa. Pacnipoctpanenue
razoo0pasHbIX BellecTB. Bo3ayx paboueil 30HBI.
OcobeHHOCTH aHaTT3a OPTaHUYECKUX COCTMHECHUM.
OneMeHTHbIH, PyHKIMOHATBHBIN aHaTn3. buonornyeckue,
MeAULIMHCKNE 00beKThI. [IpupoHble U CUHTETUYECKHE
OpraHMYECKHE BELIECTBA

AHanu3 HeopraHM4ecKkux coequHeHui. ['eonornueckue
nopobl. MeTauibl U CIIIaBbl

14
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8. [IpopaboTka TEOPETUIECKOTO Marepuaia, periecHue
3ay1a4, o(opMIIEHUE U TIOJTOTOBKA K 3aIIUTE J1a00PaTOPHBIX
pabot. OdopmiieHre KypcoBOil pabOThI U MMOATOTOBKA K

9K3aMCHY.
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9. K sk3aMeHy OMyCKarOTCs CTYACHTHI MOJTYYUBIIHE 3a4€T
M0 TaHHOM TUCUHUIUTMHE. DK3aMEH NPUHUMAETCS B YCTHO-
MMCbMEHHOU (popMe B JiBa ATara: epBbIii — MPOBEpKa
3HaHUU TEOPETHUECKUX OCHOB Kypca « AHATUTHYECKAs
XUMUSD, HA OCHOBAaHUHU MPAaBUJILHBIX OTBETOB Ha BOIIPOCHI
HK3aMEHALIMOHHOTO OUJIeTa, CTYJCHT JOIMYCKaeTCs KO
BTOPOMY JTaIly — PEHICHHIO IBYX TUIIOBBIX 3a7a4
(MMMCBMEHHO).

Kputepun orieHnBaHus 3HaHUW CTYJIEHTOB Ha HK3aMEHE:
«OTIMYHO» - €CTIM CTYJICHT ITTyOOKO M TPOYHO YCBOUJ BECh
IPOrpaMMHBII MaTepual, HCUepIbIBaIOIIIE,
II0CJIEA0BATENBbHO, TPAMOTHO U JIOTUYECKU CTPOMHO €T0
U3JIaraeT He 3aTPyAHSETCS C OTBETOM IPU BUAOU3MEHEHUU
3aaHusl, CBOOOTHO CIIPABIISETCS C 3aa4aMu, MPABUILHO
000CHOBBIBAET IPUHATHIE PEIICHUS, YMEET CAMOCTOATEIHHO
0000111aTh 1 U3J1araTh MaTepual, He JOMYyCKas OMIMOOK.
«XOpOIIO» - €CJIM CTYJICHT TBEPAO 3HACT MPOTrPAMMHBIN
MarepHuai, FpaMOTHO U IO CYIIECTBY €TI0 U3J1araeT, He
JIOTTYCKaeT CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC, HO B CBOEM OTBETE HE MOJIHOCTBHIO PACKPBIBAET
BONPOC, MOKET MPABUIBHO IPUMEHSTH TEOPETUUECKHE
MOJIO’KEHUS U BIIajIeeT HEOOXOUMBIMU YMEHUSIMHU U
HaBBIKAMH.

«Y IOBIIETBOPUTENIBHO» - €CIIU CTYJIEHT YCBOWII TOJIBKO
OCHOBHOI Marepual, HO He 3HaeT OTAENIbHbIX JAeTaleH,
JIOTYyCKaeT HETOYHOCTH, HEJJOCTATOUYHO MPABUIIbHBIE
(bopMyIIMPOBKH, HApyIIAET MOCIIE0BATENILHOCTD B
M3JI0)KEHUH MPOrPaMMHOTO MaTrepHraia U UCIIbITHIBAET
3aTPyIHEHUS B BBITIOJTHEHUHU PAKTUUECKUX 3aaHUM.
«HeynoBneTBOPUTENBHOY - €CIU CTYJEHT HE 3HAET
3HAYUTEIBHON YaCTH MPOTrPaMMHOIO MarepHuania, 10MyCcKaeT
CYIIECTBEHHBIE OIIUOKH, C OONBIINMHU 3aTPyAHCHUSIMHU
OpPUEHTHUPYETCS B IPOUIEHHOM Marepuare.
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10.

1.

12.

13.

14.

15.

4 YyeOHO-MeTOAMYECKOEe O0ecmeYeHHue TUCIHHUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aHUA:

3enkesud U. I, Kapuosa JI. A., Mocksun JI. H., Mocksun JI. H.
AHanutnyeckas xumus: T. 2. MeToJibl pa3iesieHus: BEeUeCTB U THOpUIHBIC
METO/IbI aHATTM3a: YIEOHHK ISl CTYICHTOB BY30B MO criell. "Xumus" : B 3-X T.
(MockBa: Akanemus).

bemtoctun A.A., bynaroB M.U., JIpo6simieB A. Y., Mocksun JI. H.
Ananutnyeckas xumus: T. 1. MeTobl nieHTu(GUKAIMN U OTIpeAeTICHUs
BEUIECTB: YUYEOHUK JJI CTY/I€HTOB By30B 10 cnel. "Xumusa" : B 3-X T.
(MockBa: Akanemusi).

3enkesuu W.I"., Epmakos C. C., Kapmosa JI. A., Mocksun JI. H.
Anamutudeckas xumus: T. 3. XuMU4YecKkuil aHanmu3: yueOHUK IJis CTYACHTOB
BY30B I10 HalpaBJICHUIO U crieruantbHOCTH "Xumus" : B 3 Tomax(Mocksa:
Axanemus).

Kebentsie A. Y. AHanutuyeckas XuMus. Xpomarorpadhuyeckue METO b
aHanu3a: yuel. mocobue st CTy[. By30B 1o crenl. "®dapmanus" 1 XuM. CIell.
(Munck: HoBoe 3HaHue).

[Terepc 1. I'., Xudthe . M., Aracsu I1. K. Xumudeckoe pazneneHue u
n3mepenue. Teopus u npakTuka aHamuTudeckon xumuu: Kuura 1: [B 2
KHHUTaxX | : mepeBoj ¢ anruiickoro(MockBa: Xumusi).

Bacunbes B. I1. Ananutnyeckas xumus: KH. 1: yueOHUK /U1l CTyA€HTOB
BY30B 10 XUMUKO-TEXHOJIOTMUecKuM criennanbHocTIM(Mocksa: [Ipoda).
Bacunbes B. I1. Ananutnueckas xumus: KH. 2: yueOHUK JUIsl CTyI€HTOB
BY30B 10 XUMUKO-TE€XHOJIOTMUeckuM criennanbHocTIM(Mocksa: [poda).
bpeikuna I /1., T'apmamr A. B., bap6anar FO. A., 3onotos 0. A. OcHOBBI
aHaTUTHYECKON XuMuUU. [IpakTudyeckoe pyKkoBOACTBO: yueOHOE mocoOue st
CTYJICHTOB YHUBEPCUTETOB U BY30B 110 XUMUKO-TEXHOJIOTHYECKUM, CEITHCKO-
XO3SIICTBEHHBIM, MEAUITMHCKUM, (hapMaIleBTHUECKUM CIICIIHATHBHOCTSIM
(Mockgsa: Briciias mikoa).

[Tununenko A. T., ITaraunkuii . B. Ananmutnyeckas xumus: K. 1: yue0.
nocoOue yst By30B : B 2 KH.(M.: Xumus).

[MTununenko A. T., [Taraunkuii . B. Aranutnyeckas xumus: K. 2: yue0.
noco6ue st By30B : B 2 KH.(M.: Xumusi).

Xaputonos 1O. SI. Ananutudeckas xumus (aHanmuTuka): Ku. 1. Oomue
TEOpeTUYEeCKre OCHOBHI. KauecTBEeHHBIN aHATN3: yUeOHUK SIS BY30B : B 2 KH.
: yueOHUK Ji1s1 By30B(M.: Beicnl. mik.).

Xaputonos 1O. f. AHanutnueckas xumus (ananutuka): K. 2.
KonunuectBeHHbIl aHann3. @U3NKO-XUMUYECKUE (MHCTPYMEHTAIbHBIE)
METO/Ibl aHATTN3a: YYEOHHK sl By30B : B 2 KH. : y4eOHHK 11 By30B(M.:
Beric. mik.).

Otto M. CoBpeMEHHBIE METO/Ibl AHATUTHYECKOW XUMUU: TEPEBOJ C
HeMenkoro(Mocksa: TexHocdepa).

Jlaittunen I'. A., Xappuc B. E., Kisuko 0. A. Xumuuecknii ananus:
HayuyHoe u3ganue(M.: Xumus).

Ckyr . A., ¥Yact 1. M., 3onotoB FO. A. OcHOBBI aHaTUTHYECKON XUMUU: T.
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2: [pyxoBoacTBO] : mepeBo ¢ anrauiickoro(MockBa: Mup).

16.  bonwsmona T. A., bpeikuna I. 1., I'apmain A. B., 3om01oB 0. A. OcHOBBI
aHanutryeckor xumuu: Ku. 1. O6mue Bonpocsl. MeToibl pasaenenus: B 2
KHHUTaX : YYCOHUK JUIsl XUMUYECKUX CrienuanbHoCTel By30B(MockBa:
Bricmias mkona).

17.  Anos H. B., bap6anar FO. A., I'apmamr A. B., 3omotoB FO. A. OcHOBBI
aHanmuTryeckon xumuu: KH. 2. MeToapl XUMHUYECKOTO aHaIHU3a: B 2 KHUTAX :
y4eOHUK JIJIsl XUMUYECKUX crelrnaibHocTel By30B(MockBa: Briciias
IITKOJIA).

18.  Ckyr . A., ¥Yact [I. M., 3onotoB FO. A. OcHOBBI aHATUTUYECKON XUMUU: T.
1: [pyxoBoacTBo] : mepeBon ¢ anruiickoro(Mocksa: Mup).

19.  IOwunrI. B. MHCcTpyMEHTANBHBIE METO/IBI XUMHUUYECKOTO aHANIN3A: TIEPEBOJ] C
anrnuiickoro(Mocksa: Mup).

20.  Xombsuoexep 3., Jusum JI., Kpan M., lllyxa JI., Bnauun ®@. Opranuyeckue
peareHThl B HEOPraHUYeCKOM aHanuze: nepeBoj ¢ yenickoro(Mocksa: Mup).

21.  Tluxkepunr Y. ®. CoBpeMeHHas aHATUTUYECKAs XUMUSL: TIEPEBO/I C
anrnuiickoro(MockBa: Xumusi).

22. @putu dx., Hlenk I, 3omotoB 0. A., IllexoBuesa T. H., [lInuryn O. A.
KonuuectBennsiit ananus: [ Yue0.](Mocksa: Mup).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 POM3BOACTBA (IIPOrpaMMHoOe
obecrevyeHune, HA KOTOPOe YHMBEPCUTET MMeeT JIUIEH3HI0, a TAK:Ke CBOOOTHO
DacnpoCTDaHsieMoe MDOrNAMMHOe o0ecreyeHue):

1. Microsoft Office Professional Plus 2007.

2. Ipunoxenus ChemOffice Ultra 11 - makeT yTHINT A1 XUMUKOB, TaKUX KaK:
ChemDraw, Chem3D, ChemFinder, ChemACX

4.3 NUnTepHeT-pecypchl, BKIKYas NpodeccuoHATIbHbIEe 0a3bl JAHHBIX
U uHGoOpMalNUOHHBbIEe CIIPABOYHbIE CUCTEMbI:

1.  DnexTpoHHO-OMONIMOTEYHAs cCUCTeMa Znanium.com MpeaoCTaBIIseT
3apEeTUCTPUPOBAHHBIM ITOJTH30BATEISAM KPYTIIOCYTOYHBIN JOCTYH K
AJIEKTPOHHBIM M3/IaHUSM U3 JTF0O0N TOUYKH MHpPA IIOCPEICTBOM ceTH MHTEepHeT.
- Pexxum moctyna: http://znanium.com/

2. DJeKTpOHHas XUMHUYECKas SHIMKIONEINS — OH-JIaifH Pexxum nocrymna:
http://www.xumuk.ru/encyklopedia/.

3. Caiit ananmuTuyeckot xumun Pexxum noctymna:
http://www.geocities.com/novedu/

4. CaiiT Mo NPUMEHEHUIO0 METO0B MAaTEMATUYECKON CTaTUCTUKU U TEOPUH
BEPOSITHOCTEHN B aHATUTUYECKON XUMUU 1J11 00pabOTKU pe3ybTaToB
aHATUTUYECKUX m3MepeHuit. Pexxum nocryma: http://chemstat.com.ru/

S. [Topran «Ananutuueckas xumus B Poccum» Pexum nocryna:
http://www.rusanalytchem.org/
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S ®oH OLEHOYHBIX CPEICTB

OI_IeHOLIHI)Ie CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6oq1/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuaJjibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA /IJIsl OCYLECTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

JIjis 9TeHus IeKIHUA NCTIOIB3YETCs Ay AUTOPHSL, 000PYIOBaHHAS MYIbTHMEIUIHBIM
oOopyzaoBanueM. [IpakTuueckue 3aHsTHSI MPOBOJATCS B yUeOHOM ay TMTOPUU C
UCIOJIb30BaHUEM JOCKU. JIaboparopHble 3aHATHS POXOIAT B y4EOHBIX
XMUMHUYECKUX J1a00paTopHsiX Kapeapbl aHATUTHUECKON U OPraHuYeCKOM XUMHUH.
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