MMHHUCTEPCTBO HAVKH U BBICIIEI'O OFPA30OBAHIS POCCUMCKON ®EJIEPAITN

degepaibHOE TOCYAapPCTBEHHOE ABTOHOMHOE
o0pa3oBaTe/ibHOE YUpe:KIeHUe BbICIIEro 00pa3oBaHus
«HaunonaabHblil uccenoBaTeabckuii Huxkeropoackuii rocyjapcTBeHHbIN YHUBEPCUTET
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JIMCT aKkTyaJm3anuu

Buzuposanue PIIJI nns ucnonHenusi B oueperHoM yueGHOM roay

IIpencemarens MK
04 wronst 2021 1.

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa IS
ucronaenns B 2021-2022 yueGHOM roay Ha 3aceIaHny Kabeapsl

[Iporokomor 20 1. Ne
3aB. xadenpoii

BusupoBanue PII/] 1Jis1 MCIIOJIHEHHMSI B 0UEPETHOM YUeOHOM Toay

IIpencenarens MK
20 T

Pabouas mporpamma nepecMoTpeHa, 00CyxeHa 1 0JJ00peHa s
ncnojsHenus B 20 -20  vyeGHOM romv Ha 3acenaHuu Kadbennsl

[Iporokom ot 20 r. Ne
3aB. kadeapoii

BusupoBanue PII/] 1Jis1 MCIIOJIHEHHSI B 0UEPETHOM YUEeOHOM Toy

IIpencenarens MK
20 T.

Pabouas mporpamma nepecMoTpeHa, 00Cyx/ieHa u 0JJo0peHa Juis
ucnojgHenus B 20 -20  vyeOGHOM romv Ha 3acemaHuu Kademapsl

[Iporokom ot 20 1. Ne
3aB. Kadeapoii

Buzuposanue PIIJI x5 ucnoiHeHus B ouepeHOM y4eOHOM roay

IIpencenarens MK
20 T.

Pabouyast mporpamma nepecMoTpeHa, 00CykKIIeHa U 0J00peHa I
ucnojHenus B 20 -20  vyeOGHOM romv Ha 3acemaHuu Kadenpsl

IIpotokom ot 20 1. Ne
3aB. kaenpoit



1. Mecto nucnumiannabl B crpykrype OITIOII

JucumiinHa «AHaJIUTHYECKass XUMHUS» OTHOCUTCH K oOs3arenbHoM yacth bioka 1 OITOII mo
cnennanbHoctd  04.05.01 «@DyHpaameHTalbHAsT W TNPUKIAJHAS  XUMHUS»  CIICI[MATIU3aluu
«Oprannueckas xumus» (b1.0.03), sBusercs 00s3aTeabHON JUIi OCBOCHHUS CTYACHTAMH OYHOM
(dbopMbI 00y4YeHHs Ha BTOPOM rofy o0yueHus B 3 u 4 ceMecTpax, COOTBETCTBEHHO.

HeoOxomumoit 6a30if Ui OCBOCHHMS aHATUTHYECKOW XUMHH SIBISIOTCS KYpChl XHMUH,
MaTeMaTHKU U GU3KKH, MPENoiaBaeMble B CPEAHUX 00I111€00pa30BaTEIbHBIX IIKOJIaX WM B CPEIHUX
CHECUMANBHBIX Y4eOHBIX 3aBeleHMAX. JlJis yCHemHOro ¥ TIOJIHOTO OCBOCHHS Pa3/IelioB
AQHAJIMUTUYECKOM XUMHHM U TIOJyYE€HHUS HABBIKOB BBIMIOJIHEHUS AaHAIM3a HEOOXOIMMBbI 3HAHMS
XUMHUYECKHUX CBOICTB, COCTaBa M CTPOEHMSI IPOCTBIX BEIIECTB U XUMHUYECKUX COEIMHEHUH,
MMOHMMAaHUE B3aWMOCBSI3M CTPOCHMSI BEUIECTBA U IMPOTEKAIOIIUX XUMHUYECKUX peakUuui, yMEeHHE
IIPOTHO3UPOBAaHUSI  CBOWCTB  BELIECTB HAa OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIIUX U3
nepuoaudeckoro 3akoHa u Ilepuogumueckoid cucteMbl 35eMEHTOB. (CBOEHHE COBPEMEHHBIX
WHCTPYMEHTAJIBHBIX METOAOB aHaiu3a ((u3ndeckux H (U3NKO-XUMHUUECKUX) TpeOyeT 3HaHUs
dbyHIaMeHTaIbHBIX pa3fenoB (usuku. ['pamoTHas craTucThyeckas o00paboOTka pe3ynbTaToB
XMMHAYECKOTO aHaJI3a HEBO3MOXKHA 0e3 OCBOCHUS (PyHIAMEHTaJIbHBIX Pa3/eioB MaTeMaTHKH. s
HaumOojee TOJHOTO UCMOJb30BAaHUS MPHEMOB AaHAUTUYECKOW XUMUU B aHalu3e OOBEKTOB
OKpY>KaroIlen cpeibl, ON0JIOrMYECKUX M TEXHOJIOTUYECKUX cpesl TpedyeTcs BilaleHue IpOorpaMMHBIM
o0ecrieueHreM KOMIBIOTEPOB U UX HCIIOJIb30BAHKE AJIs TUTAHUPOBAHMS XUMUYECKUX UCCIIEIOBAHUI
n 00pabOTKM HKCIEPUMEHTAIBHBIX JaHHBIX. B 3TOH CBS3M, MJIs YCHENIHOTO H3Yy4YeHHs Kypca
AQHAJIMTUYECKOM XUMUU PEKOMEHAYETCS MPEeIBAPUTEIbHOE OCBOCHHE MaTepuayia TaKuX AMCLUILIINH
Kak oOmias xumus, (Qu3MKa, MaTeMaThkKa, WH(OpPMaTUKa M COBpPEMEHHbIE HH(OPMaLMOHHbIE
TEXHOJIOTHUH.

3HaHMS ¥ HABbIKU, IPUOOPETEHHBIE B KypCce M3YUYEHHUS] aHAIUTUYECKOM XMMHUHU, HEOOXOIUMBI
JUISL YCHEIIHOTO OCBOCHHUS BCEX TUCIHUIUIMH 0a30BOM M BapuUaTHBHON 4YacTU MpodecCHOHANBHOTO
LMKJIA ¥ YCIEIIHOT0 MPOBEACHUS UCCIIEI0BATENLCKON PaOOTHI.

JlucuuninuHa «AHAIUTUYECKAs XUMHsD SBISETCS OCHOBOWM JUIsl M3Y4YEHHS TakuX oOmacTeit
3HAHUA KakK (pU3nyYecKas XUMUs, OpraHMYecKas XUMHUs, BBICOKOMOJIEKYJIPHbIE COEIUHEHUS, XUMHUS
2JIEMEHTOOPTaHUYECKUX COEIMHEHNI, XUMUU IPUPOIHBIX COCTUHEHUM.

Hensimyu ocBOCHUsSI NUCHHUIVINHBI KAHATUTHYECKAS XUMHS» SIBJISIIOTCH .
® CHCTEMHOE OCBOCHHE OCHOBHBIX TEOPETHMYECKHMX IIOJOKEHUN AHAINTUYECKOW XUMHHM Ha
COBPEMEHHOM YPOBHE pa3BUTHS HayKH, SKCIEPUMEHTAIbHONM TEXHUKU M JIOCTHKEHUI
IIPOMBIIIJIEHHOTO ITPOU3BO/ICTBA,
e qnpuoOpeTeHHEe TMPAKTUUECKUX HABBIKOB IPOBEJICHMsI  HMCCIEeIOBaHMH B  00JacTu
AHAJTUTUYECKONW XMMUU KaK (yHAaMEHTAIbHOU HayKH.

3agaum AUMCHMILIMHEBL:

(] I/I?)yLIGHI/IC TCOpI/II/I XUMHUYCCKUX HpOHeCCOB B paCTBOan, FCTCpOFGHHBIX CHUCTEMAX U IIJIa3ME,
JIEXKAIUX B OCHOBE aHAITUTHYECKHUX METOOB;

L] I/ISYLIGHI/IQ TeopeTquCKHX OCHOB COBpeMeHHBIX XUMHUYCCKHUX " I/IHCprMeHTaJ'II)HBIX METOOOB
aHaJM3a, UX BO3MOXKHOCTEH, 00acTell MpUMEHEHHUs U OTPaHUYCHH;

e (opmupoBaHHE HABBHIKOB MPAKTHYECKOW aHAIUTHYECKOW pPabOTHI, POPMHUPOBAHUE YMEHUS
COITOCTAaBJIIATH paSJ'II/I‘—IHI)Ie METOABI aHaJIn3a " BBI6I/IpaTI) J'Iy‘-IHIPIﬁ N3 HUX IJIs1 peHIeHI/IH
KOHKPETHOW aHAJIMTUYECKON 33/1auH;

e (opmupoBaHHE YMEHUS TPUMEHATH OCHOBHBIE TPUEMBl AHAIUTUYECKOTO pa3JeCHUs,
KOHHGHTpHpOBaHI/ISI nu OHpe)IeJ'IeHI/Iﬂ BCIIICCTB IJIsI aHAJIN3a peaJ'IBHBIX 06TJGKTOB.

2. Tlnanmpyemblie pe3yIbTaThl 00y4YeHHS 10 JUCIUILIMHE, COOTHECEHHbIE ¢ IIAHNPYEeMbIMH
pe3yJibTaTaMi OCBOEHHS 00pa30BaTeJIbHON NMPOrpaMMbl (KOMIETEHIIUSIMA U HHANKATOPaMH
AOCTHIKEHHUS] KOMIIeTeHIH i)



IInannpyemsblie pe3yJbTaThbl 00y4eHHUs 0 TUCHUTIIMHE HaumeHnoBanne
(MOay.110), B COOTBETCTBHHU C HHAUKATOPOM /JI0CTHKEHHSI OLIEHOYHOT0
Dopmupyemere KOMITETeHIIH cpencTBa
KOMIeTeHIuH (KOL, Nupukarop Pe3yabTaThl 00yueHus
CONCPKAHNC JIOCTHIKEHUSI 110 AMCIMILINHE
KOMIIETEHLIUH) KOMIIeTeHIIMH
OIIK-1 OIIK-1.1. 3namo Croco0bI pacuera | YCTHBIH ompoc,
Cnocoben CucremMaTusupyer 1 | COACpXKaHUS aHAIUTA B OOBEKTE 1O | KOHTPOJbHAsA
aHATM3UPOBATh, AHAITU3UPYET pe3ynbTaTam 3KCIEPUMEHTA. padoTa, JK3aMeH
WHTEPIPETUPOBATH U pe3yIbTaThl Ymems BoIYUCIATH KOHLIEHTPALUIO U
000011aTh XUMHIYECKHX Maccy ONpENeIsieMOro KOMIIOHEHTa
pe3yiabTaThl 9KCIIEPHMEHTOB, 0  BEJIMYUHE AHAIMTHYECKOTO
JKCIEPUMEHTAIbHBIX HAGTIOICHHH, CUTHaJA.
u PACUETHO" | sy ienernit, a Takoke Bnademo 1tipsMbIMM M KOCBEHHBIMHU
TEOPETUUECKUX _ | pesynwratsi pacueros | METOAAMH OIIPENENEHUS CONCPHAHNS
paboT XUMHUYECKOU cBoficTs Bemecrs y | AHAATA O OKCIEPHMEHTANBHO
HaIpaBJIEHHOCTH. ONpEeIETICHHOMY 3HAUYEHUIO
MaTepHaioB
AHATUTUYECKOTO CUTHAJIA.
OIIK-1.2. 3namo BUJIBI MOTPEITHOCTEH,
[pennaraer BO3HHMKAIOIIHUX B rpoiecce
HUHTEPIPETAIHIO MPOBEACHUS aHAIM3a XUMHUYECKHUMHU
Pe3yNbTaToB Y UHCTPYMEHTAJIbHBIMUA METOAaMHU.
COOCTBEHHBIX Ymemo IIOATBEPKIAATH
SKCIIEpUMEHTOB 1 | IPABHIIBHOCTH MOJIy4aeMbIX
pacueTHO- pe3yibTaTOB  aHAJIM3a,  BBISBIATH
TeOpETHUECKHX PaboT pr6LIve MOTPEUTHOCTH, BBIUUCIATH
CiIy4yaiHbIe MOTPEUTHOCTH "

C HCIIOJIb30BaHUEM
TEOPETUYECKUX OCHOB
TPaJIULIMOHHBIX U

CONIOCTAaBJIAITb HUX TEOPECTHUUYCCKUMHU
BO3MOXXHOCTAMH MCTOI0B

Bnaoempw cnocobamMM  pacuera
HOBBIX pa3aiciioB o
CIIy4allHBIX M  CHCTEMAaTHYECKUX
XUMHHU v
MOTPEIIHOCTe UM MPEACTABICHUS
pE3yJIbTaTOB AHATIU3A.

OIIK-1.3. 3namp BaxKHeWIIMe XapaKTEPUCTUKU
dopmynupyer HCIIOJIb3YEMBIX AHATTMTHYECKIX
3aKJIOYCHHS U METO/IOB, IO3BOJIAIONIME  CIENaTh

BBIBOJIBI IO 3aKJIFOYCHHC 0 KOPPEKTHOCTH u

pesyibTaTaM aHanmsa | AOCTOBEPHOCTH MOJTyYEHHBIX

JAHHBIX Ymems  cpaBHHBaTH  pe3yJIbTATHI

S
COBCTREHHEIX OKCIIEPUMEHTa C  COOCTBEHHBIMH
sKcrepumenTanpupx | PE3Y/IPTATAMIL, TONYYEHHBIMH paHee
NP pEIIeHUH aHAJIOTWYHBIX 3a/ad
1 pacyeTHO-
W/WIN C pe3ylbTaTaMM, ONMCaHHBIMU
TCOPCTUICCKUX pa60T
. B JIUTEpaType.
XUMHNUYECCKOU v
Bnaoemv HaBbIKaMU KPUTHYECKON
HaIllpaBJICHHOCTHU

OLICHKM TIOJy4aeMBbIX pPe3yJbTaTOB
npu (HOpMYITMPOBAHUU 3AKITFOUEHUS
U BBIBOJIOB.




OIIK-2

Crocoben
MIPOBOJIUTH
XUMHYCSCKHI
IKCIIEPUMEHT c
COOIIOIEHUEM
COBPEMEHHOTO
00opyoBaHu,
coOnronas ~ HOPMbI
TEXHUKU
0€30I1aCHOCTH.

OIIK-2.1. Paboraer ¢
XAMHUYECKUMH
BEIIIECTBAMH C

COOJTI0TEHHEM HOPM

TEXHUKH
0e30IMacHOCTH

3uamo (bU3UKO-XMUYECKHE
CBOWCTBAa M TEXHUKY O€30MacCHOCTH
XUMHAYCCKHUX BEIICCTB,
NPUMEHSIEMBIX B aHAJIH3E.

Ymemsp pabotaTh C XUMHUYECKUMHU
BEIIECTBAMH,  HUCIOJIb3yeMBIMH B
XAMHYECKOM aHalu3e, coOmrogas
TEXHUKY 0€30MacCHOCTH.
Bnaoemy waBbikamMu
anmaparypoi u
WCIIONI3YEMOM B
aHammse, coOuoias
0€30MMacHOCTH.

paboThl ¢
00opyI0BaHUEM,
XUMHYECKOM

TEXHUKY

OIIK-2.2.
Ucnonp3yet
CYIIECTBYIOIIHE U
pa3pabaThiBaeT
HOBBIC METOJUKHU
MOJTYYCHUS U
XapaKTepu3aIun
BEIIIECTB U
MaTepuaoB JUIs
peleHus 3a1a4

3namo QITOPUTM  TPOBEICHUS
CTaHAAPTHBIX onepaunﬁ JJIA
onpeseNieHUus] XUMHUYECKOTO COCTaBa
aHATM3UPYEMOU TIPOOHI.

Ymems ocymecTBiasTh CTaHOApTHBIE

orepanuu npu IIPOBEICHUU
XMMHUYECKOI0 aHaJIM3a.

Bnaoemy HaBplKaMu TIPOBEICHUS
CTaHJAPTHBIX orepauui,

HCIIOJIB3YEMbBIX IIpU  OHNPCACICHUA

VYcTHBIH ompoc,
KOHTPOJIbHAS
pabora, SK3aMeH

. | XMMHYecKOoro cocraBa
npohecCHoHaTbHOMN .
aHAJIN3UPYEMOH IPOOBI.
ACATCIIBHOCTHU
OlIK-2.3. llposoaut | 3name  anroputM  paboOTHl  Ha
HcCie10BanuA OCHOBHBIX IIHPOKO HCHOJIB3YEMBIX
CBOUCTB BCHICCTB U | coBpeMEHHBIX AQHATUTUYECKUX
MaTepHraJioB C HpI/I60an.
HCIIOJIB30BaAHUECM
Ymems  ocymectBisaTh  0a3oBbIe
COBPEMEHHOT'0
orepanuu Ha COBPEMEHHOM
HAay4YHOI'O 6
oGopyIoBaHHS aHAJIUTUYECKOM O00O0pYyJOBaHUU MpU
MIPOBE/ICHUH HCCIIEIOBAHUS.
Bnaoemw» nHaBblkamMu paboOTHI Ha
COBPEMEHHOM OOOpYIOBaHUU IS
peleHus TEXHOJIOTHUECKUX,
9KOJIOTMYECKUX " HAyYHO-
HCCIIeI0BATENbCKHX 3aa4.
OIIK-3 Cnocoben OIIK-3.1. 3nams COBpeMEHHbIE TEOPETUYECKUE | Y CTHBIH OMpoc,
HNPUMEHATH [pumenser " MOJIyDMITUPUYECKHE MOJEIIH KOHTPOJIbHAA
pacueTHo- TCOPETHHICCKIC 1 pelIeHrs aHATUTUYECKUX 3a/1a4. pabota, Jk3aMeH
TEOPETUYECKHE TOTYSMIMPUICCKHC | Vy10mp MpUMEHATh MaTEMATHIECKHE
MOACIN IIPHU PCUICHNN
METOIbI IUIA A pu p . | Mmomenu myisi 0OpabOTKH PE3yIbTaTOB
o 3aga4 XUMHUYCCKOU
U3y4eHHs]  CBOWCTB U3YYEHHUs XMMHUYECKOI0  COCTaBa
HAIPaBJIECHHOCTH .
BEIIECTB u aHAJIM3UPYEMOH TPOOBHI.
IpoLECCOB € HX Bnaoems HaBbIKaMM TOCTPOCHUS
y4acTHueM, TEOPETUIECKUX "
UCTIONb3Ys MOMYIMIUPUYECKUX MOJIENIeH  TpH
COBPEMEHHOE pemieHnn  3a7a4  aHAJTHTHYECKON
IpOTrpaMMHOE XUMHUHU.




obecrieyeHre u 6a3bl OIIK-3.2. 3namo OCHOBHBIE IIPUEMBI
JTAHHBIX Hcnomssyer 00paboTku pe3yIbTaToOB
npodeccnoHaIbHOTO CTaH/apTHOC XUMHYECKOTO aHalli3a C TMOMOIIBIO
Ha3HAYEHHs TpOTpaMMHOC COBPEMEHHOTO IPOrPaMMHOTO
obecrieueHre u P ——
CIICIIUaJIM3UPOBAHHBIC
62351 TAHHBIX TIpU Ymems» mnonydsarr um oOpabaThiBaTh
e —— pe3yabTaThl XUMHUYECKOTO aHaIn3a C
npodeccuonanproii | TOMOLIBIO COBPEMEHHOT0
NESATETbHOCTH MPOrPaMMHOTO O0ECTICUCHUSI.
Bnaoemv HaBbikaMu pabOTHI €
MIPOTPAMMHBIM obecrieueHueM
COBpPEMEHHBIX AQHAIUTUYECKUX
puOOpOB.
OIIK-4 OIIK-4.1. 3namp OCHOBHBIC 3aKOHBI (PU3MKHU M | YCTHBIHA ompoc,
Cnocoben Hcnonb3yer 6a30Bble | XUMUH, HE00XOIUMBIE VIS KOHTPOJIbHAsA
IJIAHUPOBATh 3HAHUS B 00J1aCTH | KOPPEKTHOM MMOCTaHOBKHU u | Pabora, oK3amen
paboThl XUMUYECKOU MAaTEMATHKH 1 MPOBEJCHUS  OJKCIIEPUMEHTa  TIO0
HaIpPaBJICHHOCTH, dusuKY IpH M3Y4EHUIO cocTraBa 00BEKTOB
o0pabaThIBaTh M | nnannposanuu paGor | PA3MTHYHOTO  MPOMCXOXKACHHUS €
WHTEPIPETUPOBATH XUMHECKOM TTOMOIIIBIO WHCTPYMEHTAITBHBIX
MOJIy4YeHHBIE HATPABTEHHOCTH METO/JIOB.
pe3yIbTaThI C Ymems BbIOMpaTH METOA aHaIHM3a
HCIOJIb30BAaHUEM JUIsl  TIONy4eHUss  HEeoOXOAUMOI
TEOPETUICCKUX uH(pOpMalMM O KAa4eCTBCHHOM H
3HAHUU u KOJIMYECTBEHHOM cocTaBe
MIPAKTUICCKHUX aAHATM3UPYEMBIX 0OBEKTOB.
HABBIKOB  pPEIICHUS Bnaoemuw METOJIaMU aHaim3a
MaTEeMaTHYECKUX U BEIIIECTB c UCTIOI30BAaHUEM
buznuecKkux 3aaa4 COBPEMEHHOTO AHATUTUYECKOTO
00opyoBaHUs B paMkax
KJIACCHYECKUX U MHCTPYMEHTAIbHBIX
METO/IOB aHAJIH3a.
OIIK-4.2. 3namp (QyHIaMEHTaNbHBIE OCHOBBI
OO0pabatbiBaeT MaTeMaTUKU U (PU3UKHU JJIS1 peIIeHUs
JIaHHBIE C aHATMTUYECKUX 3a]1ad.
HCIIONIb30BaHUEM Ymemo aHaJIM3UPOBATh
CTAaH/aPTHBIX KAueCTBEHHBbIE W KOJMYECTBEHHBIC
CHOCOBOB pe3yNbTaThl aHAJM3a TPH  TOMOIIA
ANIPOKCHMALIHH anmpOKCUMAITUH.
S — Bnaoemv HaBbikamMu  00pabOTKH
XapaKTepHCTHK JAHHBIX c nocienyomei
WHTEpIIpETaICH MTOJTY9IE€HHBIX
pE3yIbTaTOB.




OI1K-4.3.
HNurtepnperupyer
pe3yIbTaThI
XUMHYECKAX
HaOIIOICHUH C
WCIIOJIb30BaHHEM
(hM3UIEeCKUX 3aKOHOB
U TIpEJICTaBICHUN

3nuams  paMKU ~ NIPUMEHUMOCTHU
TEOPETUYECKUX 3HaHU u
MIPaKTUYECKUX HaBbIKOB Ui
pereHus TeX win UHBIX
UCCIIEI0BATEIbCKUX 3aau.

Ymems»  npumensrs 3HaHuMA B

obnmactu (U3HKU, MaTEMATHKUd W
XUMHH ISl ONMCaHUs HAOII0JaeMbIX
SIBJIEHUM.

Bnaoemy dusnyeckumMu OCHOBaMU

METOJI0B aHaJn3a JUIS

UHTEpPIpPETallMY  IIOJIyYCHHBIX B

pe3yJbTare XUMHUYECKOTO

JKCIIEPUMEHTA JaHHBIX.
OIIK-6 OIlK-6.1. 3namp  TpaBWIa  MIPEACTABICHMS | Y CTHBIH ONpOC,

IIpencrasnser pe3yIbTaTOB XUMUYECKOr0 aHainu3a B | KOHTPOJIbHAA

Crocoben pesynbTaThl paGoThl B | CTAHAAPTHOM (opMe. pabota, 5k3aMeH
IIPEICTaBIAThH BHIE OTYETA IO Ymems» wuznarate u npencTaBiATh
PE3yIBTaTHI cTaHmapTHOI opme | PE3YIBTATBI XMMHYCCKOTO aHAIM3a B
npodeccHoHaTbHOI Ha PYCCKOM si3blke | BHJE OTYETa IO CTAaHIAPTHOHU dopme

JESITCIILHOCTH B
YCTHOU U
MUCBbMEHHOM (hopme
B COOTBETCTBHH C
HOpMaMU U
NpaBUJIAMH,
NPUHATHIMU B
poeCCHOHATHPHOM
coo0011IeCTBe.

Ha PYCCKOM SI3BIKE.
Bnaoems criocobamu npeacTaBieHus
pe3yIbTaTOB XUMHUYECKOTO aHAJIN3a B
CTaHJapTHOU (opme.

OIIK-6-2.
[IpeacraBnsier
WHPOPMALIUIO
XHMHYECKOTO
COZIepXKaHUs C

y4eToM TpeOOBaHUI
oubnmorpaduyeckont

KyJIbTYPBI

3uamo IpaBuIIa oopmienus
pe3yIbTaToB XUMHYECKOT0
HKCIEPUMEHTA C YIETOM TpeOOBaHUI
o6ubnuorpaduyeckoit KyabTyphbl.
Ymemo HCIIOJIb30BATh 3HAHUS
TEOPHUM M MPAKTUKU COBPEMEHHBIX
METOZIOB aHalu3a /IS TIOJyYeHHS
Ooubnuorpadguueckux CBEICHU IO
3a/IaHHON TTpoOJIeMaTHKeE.

Bnaoems criocobamMu  U3I0XKEHUS
Pe3yabTATOB XUMHUYECKOTO aHAIN3a C
y4eTOM TpeOoBaHUI
61nbaorpaduyueckoil KyJabTyphl.

3. CTpyKTypa U coaep:kaHue TUCHUTLTHHBI

3.1 TpynoeMKkoCTb JUCUMIIJIMHBI

ouyHas popma
o0yueHust
OO0uiasi TPy10€eMKOCTh 12
Yacos 1o yueOHOMY IIaHY 432
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- 3AHATHA JICKIIMOHHOI'0O THIIA
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aHaIn3
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XUMHYECKOTO 15 4 3 4 11 4
aHaan3a
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METObI aHAIN3a
OCHOBHBIE OOBEKTHI 3 4 3 7 1
a”HaJIM3a
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Texymuii KOHTPOJIb YCHEBAGMOCTH pEAM3yeTcsl B paMKax 3aHATHH JabOpaTOpHOTO |
CEMHHApPCKOT0 THIIA.

IIpomexyTouHas arTecTanus NPOXOAUT B BHJE KOMIUIEKCHOTO 3K3aMEHa B YCTHOM (opme B
BHUJIC OTBETAa 00YYAIOIIETOCS Ha TEOPETHUECKUE BOMIPOCH Kypca (C MpeaBapUTEIbHON MMOATOTOBKO),
pelIeHNH NPAaKTUYEeCKUX 3ajad M IOCIENYIOUIMM CcoOeceOBaHMEM B paMKax TEMaTHKU Kypca.
CobecenoBanue npoBoUTCA B (hOpME BOIPOCOB, HA KOTOPBIE CTYJCHT AOJDKEH JIaTh KPATKUI OTBET

Coaep:xaHyue pa3jaeJoB JUCIHHILIHHbBI

3.1.1. Knaccmyeckuii XUMHUYECKHUA aHAJIU3
3.1.1.1. BBeaenue B aHAJTUTHYECKYIO XHMHUIO

[IpenMeT aHaIUTHUYECKONM XUMHUHU, MECTO B CHUCTEME HAyK, CBsSI3b C IPAKTUKON. 3HaueHuUe
AHAJIUTMYECKOW XHUMHUM B HayKe, SKOHOMHUKE M Jpyrux cdepax. OCHOBHBIE ATallbl Pa3BUTHSA
aHAIUTHYECKOW XUMUKM. COBPEMEHHOE COCTOSIHME U TEHACHLUU PA3BUTHS aHATUTHUUYECKON XHMUU:
MHCTPYMEHTAIM3aLUs, aBTOMAaTU3allisd, MaTeMaTHU3alMsi, MUHUATIOPU3aLUs, YBEIMUYEHUE J0JIU
($u3NYECKUX METOJO0B, MEPEX0]] K MHONOKOMIIOHEHTHOMY aHaJu3y, CO3/IaHHE CEHCOpPOB U TECT-
MeTo10B. OCHOBHBIE aHAJUTHUUECKUE MPOOJIEMBbI: CHUKEHUE Ipejiesia OOHAPYKEHHUs, MOBBILLICHUE
TOYHOCTH ¥ U30MPATETBLHOCTH, 00ECIIEYeHUE IKCIIPECCHOCTH, aHAIN3 0e3 pa3pylIeHus, JJOKAIbHbIH
aHau3, JUCTAaHUMOHHBINA aHanu3. Hay4uHas XUMHKO-aHAIIMTHYECKAs JINTEpaTypa.

CrpykTypa U KJIacCU(pHKaAIMs COBPEMEHHOM AaHAIUTHUYECKOW XUMHHU. TepMHUHOJOTHS B
AQHAJIMTUYECKON XUMHH. KadyeCTBEHHBIN M KOJIMYECTBEHHBIM aHanu3. Bunabl aHammsa: M30TOIHBIN,
JJIEMEHTHBIM, CTPYKTYpHO-TpYyNIoBON ((YHKIMOHAJIBHBINA), MOJEKYISPHBINA, BEIIECTBEHHbIMH,
¢dazoBblil. Xumuueckue, GuU3MUecKre U OMOJIOrMUECKHE METOAbl aHaiau3a. Makpo-, MOJyMHKpO,
MHKPO-, YIBTPAMHUKPO- U CYOMHKPOAHAIIH3.

3.1.1.2. NonHbie paBHOBeCHS

Tunpl XUMHYECKHX peakuuili U MPoUeccOB B AHAJIUTHYECKONH XuMUM. OCHOBHBIC THUIIBI
XUMHYECKHX pPeaklii B aHAIUTUYECKOW XMMHH: KHCIOTHO-OCHOBHBIE, KOMILIEKCOOOpa30BaHUS,
OKHCJICHUS-BOCCTAHOBJIEHUS. VCmonb3yeMble MPOLECCHl: OCAXKICHUE-PACTBOPEHHE, IKCTPAKIHUS,
copbuus. KoHcTanTel paBHOBecusi peakuuid u mpoieccoB. COCTOsSHUE BEIIECTB B HCATBHBIX U
peanbHbIX cuctemax. ConpBaranusi, HOHM3AIMs, Auccoruaius. [loBeneHue SIEKTPOJIUTOB U
HEDJIEKTPONUTOB B  pacTtBopax. Teopus J[lebas—Xiokkens. Kosddummentsr axkTUBHOCTH.
KoHnnentpanuonusie KoHCTaHThL. OOIasi ¥ paBHOBECHAs KOHIICHTPAIMH. Y CJIOBHBIE KOHCTAHTHI.
['padmyeckoe onricaHne paBHOBECUH.

Kuciaorno-ocnoBHble peakuuu. CoBpeMeHHbIE MPEACTABICHUS O KUCIOTaX M OCHOBAHHUSIX
(reopus Jlptouca). Teopust bpencrena-Jloypu. KoOHCTaHTBI KHCIOTHOCTH W OCHOBHOCTH.
KuciorHeie 1 0OCHOBHBIE CBOMCTBA pacTBopuTtesed. KoncranTta aBronporonusa. BnusHue npupoasl
pacTBOpPHUTENS Ha CHIIy KUCIOTHI M OCHOBaHUS, HUBENUpYIoUmii u nuddepeHmupyrommii g hext
pactBoputens. bydepHbie pacTBopel m ux cBoiicTBa. bydepHas emxocth. Bwruucnenus pH
pacTBOPOB KHUCIOT M OCHOBAaHHMI, MHOTOOCHOBHBIX KHCJIOT M OCHOBAHHI, CMECH KHCJIOT H
OCHOBAaHUM.

Peakuuu komiiexkcooOpasoBanusi. THUIBI KOMIUIEKCHBIX COEIUHEHHM, UCIOJIb3yEMbIX B
aHAUTHYeCKOW XxuMuu. Knaccudukanus KOMITIEKCHBIX COeTMHEHUH (BHYTpUC(hHEpHBIE KOMITIEKCHI
U WOHHBIC accomuaThl). CBOWCTBA KOMIUICKCHBIX COEAMHEHUH, HMEIONME aHATUTHYECKOE
3HaYECHHUE: YCTOMYUBOCTb, pPacTBOPUMOCTD, OKpacka, JIETYYECTb. Crynenuatoe
KOMILUTIeKcooOpa3oBanue. KonmuecTBEeHHBIE  XapaKTEPUCTHKA  KOMIUIEKCHBIX  COCIMHCHHMA:
KOHCTAHTBl YCTOWYMBOCTHU (CTyMeH4aThle U olmiue), GpyHkuus oOpa3oBaHus (CpeqHee JTUTaHIHOE
YuCi0), GYHKIUS 3aKOMITJIEKCOBAHHOCTH, CTETIEHh 00pa30BaHMs KOMILIeKca. DaKTOPHI, BIUSIONTHE
HAa KOMIUIEKCOOOpa30BaHUE: CTPOCHHE IIEHTPAILHOTO AaToMa U JIMTaHAa, KOHIICHTPAIHS
KOMITOHEHTOB, pH, moHHas cuia pacTBopa, Temmeparypa. BiusHue KOMIUIEKCOOOpa3oBaHUsS Ha
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pacTBOPUMOCTh COCIUHCHMH, KHCJIOTHO-OCHOBHOE paBHOBECHE, OKHUCIIUTEILHO-
BOCCTAHOBUTENIbHBIA TIOTEHIIMAT CHCTEM, CTAOWIM3allMI0 pPAa3IMYHBIX CTETEeHEeH OKHUCIICHUS
anemMeHTOB. CrocoObl  TIOBBIIMICHHUS] YYBCTBHTEIBHOCTH W CEJICKTUBHOCTH  aHallM3a C
HCIIOIb30BAHUEM KOMILJICKCHBIX COCIMHCHU.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUM. OJICKTPOAHBIM MNOTEHUUAI. YpaBHEHUE
Hepracra. Cranmaptaeii u  QopmanbHbiii moTeHIUaNbl. CBS3b KOHCTAaHTHI PAaBHOBECHUS CO
CTaHJIapTHBIMM TMOTEHIMAIaMu. HampaBieHrue peakiiuu OKUCIEHUSI U BOCCTaHOBIICHUS. DaKTOPHI,
BIIMAIOIINE HA HAMPABJIECHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuid. [loHsTHE O CMEIaHHbIX
noreHuaitax. OCHOBHbIE HEOPraHMYECKHME M OPraHWYECKUE OKUCIHUTEIIM U BOCCTaHOBUTENH,
MpUMEHsAEeMble B aHaiu3e. MeToabl TPEeABapUTEIBHOIO OKHCICHHUS UM BOCCTAHOBJICHUS
ONpeAeISIEMOr0 KOMITOHEHTA.

3.1.1.3. I'ereporeHHble paBHOBeCHUS

IIpouecchl ocaxneHnus: U coocaxkaeHus. PaBHoBecue B cucreme pactBop - ocagok. Ocaiaku
u ux cBoiictBa. IloHsTe mpousBeaeHUs pacTBOpUMOCTH. PacueTr  pacTBOpUMOCTH
TPYAHOPACTBOPUMBIX JJIEKTPOJUTOB 110 BEJIUYUHE IPOU3BEIACHUS PacTBOPUMOCTU. DakTopsl,
BIUSIIOLIME HAa PACTBOPUMOCTH OCAJKOB: TEeMIIEpaTypa, MOHHAs CUJA, JACWCTBHE OJHOMMEHHOTO
MOHA, peaKuy IPOTOHU3ALINN, KOMIUIEKCOOOPa30BaHNUsl, OKUCIEHUA-BOCCTAHOBIICHUS, CTPYKTYpa U
pasMep 4acTull. YCIOBHUS MONYyYEHHUS KPUCTAIUIMUECKMX W aMOp(dHBIX ocaakoB. ['oMoreHHoe
ocaxzaeHue. Crapenue ocanka. IIpuumHbBl 3arps3HeHHs ocaika (COBMECTHOE OCaXJEHUE,
coOoCakJieHue, Mocienyoee ocaxaenue). Knaccudukamus pa3idyHbBIX BHIOB COOCAKICHUS
(amcopOmusi, OKKiIrO3Us, M3oMopdu3M). [loOKUTENFHOE W OTPHUIATEIBHOE 3HAYECHUE SIBJICHHUS
COOCQXK/ICHUS B aHAIIU3E.

3.1.1.4. Koan4yecTBeHHBIN aHAJIN3

I'paBumerpuuecknii  meroa aHanaus3a. CylHOCTb TI'pPaBUMETPUYECKOIO  aHAU3a,
IIPEUMYIIECTBA U HEAOCTATKU MeToaa. [IpsiMble 1 KOCBEHHBIE METOMBI ONpenencHus. Baxuelnue
OpraHMYecKne U HeopraHumdeckue ocaaurenu. OOmas cxema omnpexaeneHuil. TpeboBanus k
ocaxJaeMoM UM  rpaBuMeTpuuyeckod  ¢opmam. [Ipumepsl NpPaKTUYECKOrOo  NpPUMEHEHHUs
IPaBUMETPHUECKOr0 METO/ja aHAJIN3A.

Turpumerpuueckne MeTOAbl aHaJM3a. MeTonbl  THUTPUMETPUUYECKOIO  aHAIM3a.
Knaccudpukanus. TpeOoBaHus, NpeabsABiIseMble K PEaKIUU B TUTPUMETPUUYECKOM aHaiu3e. Busel
TUTPUMETPHUECKUX OIpEeNIeHUI: MpsMoe, oO0paTHOE, KOCBEHHOE THUTPOBaHME (TUTPOBaHHE
3amectutenst). CrnocoObl BBIPaKEHUS KOHIIEHTpAallMi pPAacTBOPOB B TUTPUMETPUU. DKBUBAJICHT.
MonsipHass Macca 5SKBUBaslleHTa. llepBuUuHBIe cTaHAAapThl, TpeOoBaHUS K HHUM. DuKcaHaibl.
Bropuunsie ctanmaptel. Buasl kpuBbix TuTpoBaHusa. CKadyok TUTpOBaHHA. ToYKa SKBUBAIIEHTHOCTH
1 KOHEYHas TOYKa TUTPOBaHUS. ABTOMAaTHYECKUE TUTPATOPBHI.

KucioTtHo-ocHOBHOe THTpOBaHMe. [locTpoeHne KpUBBIX TUTpOBaHMs. BiusHHE BeTUYMHBI
KOHCTaHT KHUCJIOTHOCTH WJIM OCHOBHOCTH, KOHIIEHTpAallMM KHUCJIOT WJIM OCHOBAHWM, TEMIIEpaTyphl,
MOHHOM CHWJIBI Ha BEJMYMHY CKaukKa Ha KpUBOM THUTpoBaHUSA. KHCIOTHO-OCHOBHOE TUTpPOBAaHHE B
HEBOJHBIX cpenax. KucnoTHO-ocHOBHbIE UWHAMKATOphl. llorpemrHocTd TUTpoBaHMSI TpU
OTIpeJIeIEHUN CUJIBHBIX M CIa0BbIX KHUCIOT M OCHOBaHUM, cMeceil KUCIOT W OocHOBaHMi. [Ipumepsl
MIPaKTUYECKOTO MPUMEHEHHUS.

OKHCINTE/IBHO-BOCCTAHOBUTE/IbLHOe THTpPOBaHHWe. [locTpoeHME KpHUBBIX TUTPOBAHUS.
@daxToppl, BIMSIONIME HA BEJIWYMHY CKauka Ha KpPUBOM TUTPOBAHMS: KOHIEHTpalUs HOHOB
BOJIOpOJia, OOpa3oBaHME KOMIUIEKCOB M MAaJOpPAacTBOPHUMBIX COEIUHEHHUH, HMOHHAs Cuia,
temreparypa. CriocoObl onpeneneHnsl KOHEUHON TOYKM TUTPOBaHUs; MHAUKATOphl. [lorpemuocTtu
TUTPOBaHUSA. METOJIbl OKHCIUTEIFHO-BOCCTAHOBUTEIILHOTO TUTPOBaHMA (IlepMaHraHaTOMETPHS,
HonomeTrpus u Homumerpus, OuxpomaromeTpus). IlepBuuHble W BTOPUYHBIE CTaHIAPTHI.
WNHpukaTopsl.
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OcangutesbHoe TUTpoBaHue. CrocoObl OOHApPY)KEHUS KOHEYHOM TOYKH THUTPOBAHUS,
uHauKaropsl. [lorpemnoctu TutpoBanus. [IpuMepsl MPakKTUYECKOTO IPUMEHEHUS.

Kommiekcomerpuueckoe TuTpoBaHue. HeopranHmdyeckue M OpraHMYECKHUE TUTPAHTHI B
KOMILIEKCOMETpUU.  VIcronp30BaHHEe  aMUHOIMOJIMKAPOOHOBBIX ~ KHCIOT  (KOMILJIEKCOHOB) B
KOMIUIEKCOHOMETPUU. MeTalsIOXpOMHBIE HHJIWKATOPHl W TPeOOBaHUs, MPENbSBISEMbIE K HUM.
CriocoObl  KOMITJIEKCOHOMETPUYECKOTO  THTPOBAaHUS:  NpsAMoe,  OOpaTHOE,  KOCBEHHOE.
CeneKkTUBHOCTh TUTPOBaHUS U crocoObl ee moBbimieHUs. Ilorpemnoctu tutpoBanus. I[lpumepst
MPaKTUYECKOTO IPUMEHEHUS.

3.1.1.5. MeToxoiorusi XuMHYE€CKOIr0 aHAJIN3A

Metoasbl BbleeHNS, pa3leJeHus U KOHHEHTPUPOBaHus. OCHOBHBIE METO/IbI Pa3JeiIeHUs
U KOHIEHTPUPOBAHMS, UX POJIb B XMMHUUYECKOM aHanu3e. CodyeTaHue METOJOB pa3JeiCHHUs U
KOHIIEHTPUPOBAHUS C METOAAMH OMpeJesieHus; TuOpuaHble MeToAbl. Pa3aenenue comoctaBUMBIX
KOJIMYECTB JJIEMEHTOB M OT/ACICHHE MAaJbIX KOJIWYECTB OT OonbimuX. OJHOCTYIEHUYAThIC H
MHOTOCTYIEHYaThle Tpolecchl  pasaenenus. Koncrantel pacnpenenenus. Koaddumment
pactpenenenusi.  Cremenp  u3BieueHus.  Koodpduument  paspenenusa.  Koadduument
KOHLICHTPUPOBAHUSI.

MeTtpoJiornyeckue OCHOBbI XHMHUYECKOro aHajau3a. OCHOBHBIE CTaauUd XMMHYECKOTO
aHanu3a. OCHOBHbBIE METPOJIOTHUECKHUE TIOHATHUS U IIPEICTABIICHUS: U3MEPEHUE, METO/IbI U CPEICTBA
W3MEPEHHM, TOTPEIIHOCTH. AHAIUTHYECKUH curHan u nomexud. CrnocoObl ompeaeeHus
COJIepXKaHUs 110 TAHHBIM aHAJTTUTUYECKUX U3MEPEHUM.

OCHOBHBIE XapaKTePUCTHKH METOJIa U METOJIMKH aHau3a: KO3 (PHUIIMEHT 4yBCTBUTEILHOCTH,
npeen oOHapyKEeHHUsI, HYDKHSSI M BEPXHSISI TPAHUIIBI ONPEAEIAEMbIX COIePKaHUN, MPAaBUIBHOCTh U
BOCITPOU3BOJUMOCTb.

Knaccudukanus norpemHocreld aHanuza. CucreMaTH4yecKue M ClydailHble MOTPEIIHOCTH.
[TorpemrHocTH OTAECNBHBIX CTaAMN XUMHUUYECKOro aHanm3a. CrocoObl OILICHKHM MPaBUILHOCTH:
UCIIONIb30BaHUE CTAHJAPTHBIX 00paslioB, MeToA 100aBOK, METOJ BapbUPOBAHHS HABECOK,
COTIOCTaBJICHHE C JIpyruMu Metomamu. CTaHIapTHBIE 00pa3llbl, UX W3TOTOBJICHHE, aTTECTAllUS U
ucnons3oBanue. Craructuyeckas o0paboTka pe3ylbTaTOB HM3MEPEHUN. 3aKOH HOPMaJIbHOTO
pacripeiesieHus clyqaiHbIx omuoOokK, t- u F-pacnpenenenus. CpeaHee, nucrepcus, CTaHIApPTHOE
oTkJoHeHue. [IpoBepka THUNOTE3bl HOPMAIBHOCTH, THUIOTE3bl OJHOPOJAHOCTU PE3YNIHTATOB
n3Mmepennii. CpaBHEHHE TUCIIEPCUU M CPEAHUX IBYX METOJIOB aHaiIn3a. PerpeccHoHHBbIN aHau3.
TpebGoBaHusT K METPOJIOTUYECKUM XapaKTEPUCTUKAM METOJOB W METOJUK B 3aBHCHMOCTH OT
0o0bekTa U 1enu aHanu3a. CrocoObl MOBHIICHUS! BOCTIPOU3BOAMMOCTH U MTPaBUIILHOCTH aHaIN3a.

3.1.2. UHcTpyMeHTAIbHbIE METO/AbI AHAJIM32
3.1.2.1. CnekTpaJibHbIe METObI AHAJIN3A

CnekTpockonuyeckue MeToabl. CIEKTp JIIEKTPOMArHUTHOTO W3JIy4eHHUs (dHEprus,
CrocoObI €€ BBIPAKEHHUS; TEPMHUHBI, CHUMBOJBI W €IUHUIIBI DHEPTHUU W3ITYYCHUS;, JHANa30HBI
W3IIy4E€HUS], TUIBl DHEPreTUYECKUX MepexoAoB). OCHOBHBIE TUIBI B3aHMMOJICUCTBHS BEIIECTBA C
U3ITy4YeHUEeM: SMUCCHS (TEIUloBas, JIIOMUHECLEHIUs), MorjouieHue, paccesHue. Knaccudukanus
CHEKTPOCKOMUYECKUX METOAOB MO 3Hepruu. Kiaccudukanus CHeKTPOCKOMHMYECKHX METOJIOB Ha
OCHOBE CIEKTpa »dJEKTPOMAarHUTHOIO W3JydeHUs (aTOMHas, MOJIEKYJIsipHas) M XapakTepa
B3aUMO/JICHCTBHS DJIEKTPOMArHUTHOTO M3JIy4eHHs C BEIIECTBOM (aOCOpOIMOHHAs, SMUCCHOHHAS
CHEKTPOCKOMU).

Cnektpbl atromMoB. OCHOBHBIE ¥ BO30YKIEHHBIE COCTOSIHHSI aTOMOB, XapaKTEPUCTHKHU
COCTOSIHMM. DHepreTuueckue nepexoisl. [IpaBuna otbopa. 3aKoHBI UCITYCKAHMUSI M TIOTJIOMICHMUS.
BeposiITHOCTH  AEKTPOHHBIX TEPEXOJ0B M BPEMEHa J>KU3HU BO30YKICHHBIX COCTOSHUIA.
XapaKkTepUCTUKU CTIEKTPAIbHBIX JIMHUW: TOJIOKEHUE B CIEKTPE, WHTCHCHUBHOCTH, IMOIYIITHPHHA.
CreKkTpbl MOJIEKYIT; KX 0COOEHHOCTH. CXeMBbI SJIEKTPOHHBIX YpOBHEH Monekyinbl. [Ipencrasnenue o
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MOJTHOW DSHEPIHMM MOJIEKYJ KaK CyMMBI JJEKTPOHHOMW, KoJieOaTeIhbHOM ¥ BpallaTeIbHOM.
3aBUCHMOCTh BUIBI CIIEKTPA OT arperaTHOro cOCTOsIHUS BelecTBa. OCHOBHBIE 3aKOHBI TIOTJIOMICHHS
anexkTpomaruutHoro wusnydenus (byrepa—JlamGepra—bepa) u wusnyuenus (Jlomakuna—Illeiioe).
CBs3b QHATMTUYECKOTO CHTHAJIA C KOHIIEHTPALMEH OMpeaenseMoro COeOUHEHHUs. AmmapaTypa.
CriocoObl MOHOXPOMATHU3AIMH JTYYUCTON SHEPTUH.

MeToabl AaTOMHOM CHIEKTPOCKOIIUH

ATOMHO-3MUCHOHHBII MeToA. VICTOUHMKM aToMu3aluu U BO30YXKAEHHUS: 3JIEKTPUUECKUE
paspsaabl  (IyroBble, HCKPOBBIE, IMOHUKEHHOTO JaBliEHUS), IJIaMEeHa, WHAYKTHBHO-CBS3aHHAS
1asMa, Jiazeppl. OCHOBHBIE XapaKTEPUCTHKU HCTOYHMKOB aTOMHU3ALMU: TEMIEpaTypa IUIa3Mbl,
COCTAaB IUIAMEHU, KOHLIEHTpAIUs J1EKTPOHOB. DU3NUecKue U XUMUYECKHE MTPOIIECCHl B HCTOYHUKAX
aToMHu3alK ¥ BO30yxaeHus. CriekTporpauueckuii U CIIEKTPOMETPUYECKUN METObl aHaIN3a, X
0COOCHHOCTH, 00nacTH mnpuMeHeHus. KauecTBeHHBIH M KOJMYECTBEHHBbIM aHamu3. OCHOBHas
ammaparypa: CrekTporpadbl, KBaHTOMETPbl. MeETOA SMUCCHOHHOH CIEKTPOMETPUU IUIAMEHH.
[ToaroroBka mpoObl K aHaIW3y, OCOOCHHOCTH BBEICHHS NpoObl B IUlamMeHa. [openku wu
pactbutuTenu. [ImaMmenHbie GOTOMETPHI B CIEKTPOPOTOMETPHI.

ATOMHO-20COpPOIMOHHBIN MeTOoA. ATOMU3ATOPHI (TUTAMEHHBIC M HETUIaMEeHHBIC). McTOUHMKH
u3NydyeHuss (aMImbl C MOJIBIM KaToJOM, HCTOYHMKM CIUIOLIHOTO CIIEKTpa, Jas3epbl), HX
XapaKTEPUCTUKUA. BO3MOXHOCTH, MPEUMYILIECTBA U HEJOCTATKU METO/1a, €r0 CPaBHEHUE C aTOMHO-
OSMHCCUOHHBIMH METOJIaMH (TOYHOCTh, W30MPATEIBHOCTh, UYBCTBUTEIBHOCTH, JKCIPECCHOCTH).
[TpuMepbl MPaKTHYECKOTO MPHUMEHEHHs AaTOMHO-OMHUCCHOHHOTO M aTOMHO-a0COPOIIMOHHOTO
METO/OB.

AToMHO-Gu1yopecueHTHbIN. [IpuHIMn MeToaa; 0COOEHHOCTH U IPUMEHEHHE.

PentrenoduiyopecuentHbiii MeToa. [Ipuniun metona; 0coOEHHOCTH U TPUMEHEHUE.

MeTtoabl moJiekyJsipHoil (Y ®, puaumoii 1 UK) ciekrpockonnu

MouJiekyasipHasi adcopOuMoHHAs CIIEKTPOCKOMUS (cnekTpodoromerpusi).
@OyHKIMOHANBHBIM aHaNIKU3 1O KOJIeOATeNbHBIM M 3JEKTPOHHBIM cHekTpaM. OCHOBHOW 3aKoH
cBetornornomeHus. OTKIOHEHHs] OT 3aKOHA, UX MPHUUYMHBI (XUMUYECKHUE; TeMneparypa, 3pQexTsl,
00yCIIOBJIEHHBIE PAaCTBOPUTENIEM; PACCEsIHUE CBETa; MOHOXpoMaru3auus u3inydeHusi). [lonsarue o6
UCTUHHOM Y KaXyllleMcs MOJIIpHOM Ko3(dduuuenre mnorjoueHus. MHCTpyMeHTalbHbIE
MOTPEUIHOCTH; ONTHUMAJIbHBIN MHTEPBAJl U3MEPSIEMbIX 3HAYEHUH ONTUYECKON IIOTHOCTH. CrocoOb!
ornpezieNieHUs] KOHIIEHTpAluu BeliecTB. M3MepeHue BBICOKMX, HU3KUX ONTHYECKHUX IUIOTHOCTEH
(muddepenmanbHblii METO). AHaM3 MHOTOKOMIIOHEHTHBIX cUCTeM. IIpuMepbl MpakTH4ecKoro
MIPUMEHEHUS METO/1a.

MonekyasipHasi  JIOMHHeCHeHTHass  cnekTpockomusi.  OOmas  kiaccuukanus
MOJIEKYJISIpHOM JroMuHecneHnnu. Cxema Sl0nonckoro. ®nyopectieHnust u ¢GochopecieHIus.
3akoH Crokca-Jlommens. IlpaBuno 3epkanpHOM cummeTpun JleBmMHA. DHEpPreTMUYECKUd u
KBAaHTOBBIM  BBIXOJA. 3akoH BasuioBa. Tymienne IOMHUHECHCHIIMU. JIFOMUHECIIEHTHBIN
KayeCTBEHHBIH W  KOJMYECTBEHHBIH aHanu3. llpubopbr B  momuHecueHuuu. [Ipumepsl
MPaKTUYECKOr0 MPUMEHEHHUS METO/1a.

3.1.2.2. DnekTpoXuMHYeCKHe MeTOIbl AHAIN3A

Oomas XapaKTEPUCTUKA AIEKTPOXUMUYECKUX METOJIOB. Knaccudukanus.
DNEeKTpOXUMHUYECKHE sTYeUKU. VHINKATOPHBIN 3JEKTPOJA U dJEKTPOJ CpaBHEHUs. PaBHOBECHBIE M
HEPABHOBECHBIE DJIEKTPOXMMHUYECKUE CUCTEMBI. SIBIIEHHs, BO3HMKAIOLIME IIPU IIPOTEKaHUU TOKA
(oMuyeckoe TaJCHHE HANpPSOKEHUS, KOHLEHTPALMOHHAsT W KHUHETHYecKas IMOoJIIpu3aLus).
[Tonsipu3allOHHBIE KPUBBIE U UX UCIIOJIB30BAHUE B PA3JIMYHBIX HICKTPOXUMUYECKUX METOAAX.

IHorenunomerpus
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IIpsimass motenmuomerpusi. lsmepenune mnorennuana. OOpaTtuMble U HeoOpaTUMBbIE
OKHCIUTCIIbHO-BOCCTAHOBUTCIIbHBIEC CUCTCMBEI. ypaBHeHI/Ie HepHCTa. I/IHI[I/IKaTOpHBIe QJICKTPOABI.
SIBieHust Ha BJEKTpPOAax M B MPUANIEKTponHOM mpocTpancTtBe. Monomerpusa. Knaccuduxarms
HOHCCJICKTUBHBIX JJICKTPOAOB: 3JICKTPOJAbl C TOMOTCHHBIMU U I'CTCPOTCHHBIMU KPUCTAJUIMYCCKUMU
MeMOpaHaMU, CTEKJISIHHBIE 3JIEKTPOJIbI, AJIEKTPOAbI C MOJBUKHBIMU HOCUTEISIMH, (DEPMEHTHBIEC U
ra3o4yBCTBUTENBHBIC  ANEKTPOAbl.  YpaBHeHHMe  Hukonbckoro.  DnektpoaHas — QyHKIus,
KOA(p(UIIMEHT CEeNeKTUBHOCTH, BpeMsi OTkiuka. [Ipumepbl MpakTHUYEeCKOro MNPUMEHEHUs
HOHOMETPHH.

IloTeHuMoMeTpryeckoe TUTPOBaHMe. V3MeHEeHHE >JIEKTPOJHOrO MOTEHIIMAala B Mpoliecce
tuTpoBaHusa. CrocoObl OOHapy)KEHUS KOHEYHOH TOYKM TUTpoBaHUA. [IpuMepbl MpakTHYECKOTO
MPUMEHEHHUS.

KyJionomerpus

Teopernueckne OCHOBBI MeToAa. CrnocoObl OINpeneneHus] KOJIWYECTBA 3JIEKTPUUYECTBA.
[Tpsimasi KyJOHOMETpPUS M KOCBEHHas (KyJIOHOMETpUYECKOoe TUTpoBaHue). KynoHomerpus mpu
IIOCTOSSHHOM TOKE M IIOCTOSSHHOM TMOTeHIuajie. BHemHss u BHYTpPEHHsSS TeHepauus
KYJIOHOMETPUYECKOTO  TUTpPAaHTA. [UTPOBAHHE 3IEKTPOAKTUBHBIX U  3JIEKTPOHEAKTHUBHBIX
KOMIIOHEHTOB. OrmpezeneHne KOHEYHOW TO4YKM TUTpoBaHuUs. [IpemmyniectBa M OrpaHUyYEHUS
METO/a KYJIOHOMETPUYECKOIO THUTPOBAHUS IO CPABHEHUIO C JPYrUMU TUTPUMETPUUYECKUMHU
MeTogamu. [Ipumepsl NpakTUYECKOro NPUMEHEHUS.

BoasTammnepomerpus

Knaccugukanus BonbTammepoMeTpudeckux MeronoB. IlpemmymiectBa M HemoOCTaTKU
prytHOro osnekrpoaa. IIpuMeHenue TBepabIX dnekTponoB. IlomydeHue W XapakTepHCTHKA
BOJIbTaMIIEpHON KpuBOH. KoHJeHcaTOpHbI, MUTpallMOHHbIH, MU dy3HoHHbIH TOKH. [IpenenbHblii
muddy3nonnsii Tok. Ilomsporpadus. YpaBuenne MibkoBuua. YpaBHEHHE MOISPOTpauuecKoi
BoHBI MnbkoBruua — I'eiipoBckoro. [loreHnunan momayBosHbl. PakTOPBI, BIMAIONINE HA BEIUYUHY
MOTEHLIMANA [TOJIYBOJIHBI.

AMnepomerpuyeckoe TuTpoBanme. CymHocTh MeToa. MIHnukatopHsle 31eKTpoabl. Beidbop
NOTEHLIMANa WHAMKATOPHOIO 3JIEKTpoAa. AMIEPOMETPUYECKOE TUTPOBAHME C OJHUM M JIBYMS
NOJIIPU30BAaHHBIMU ~ AJIEKTpOJaMU. Buabsl KpuBBIX TUTpoBaHUS. [IpuMmepbl NpakTHUECKOTO
IPUMEHEHHS  BOJIbTAMIIEPOMETPUYECKUX METONOB M aMIIEPOMETPUYECKOTO  TUTPOBAHMS.
OnpeneneHyue KOHIEHTPALUU BEIIECTB METOAOM I'payHpOBOYHOIO rpaduka U METOAOM J00aBOK €
UCIIOJIb30BaHUEM KJIACCUYECKOH, ocuuiiorpadu4eckoi, [IEPEMEHHOTOKOBOU BOJIbT-
aMIIEpOMETPHH.

Konaykromerpus

DIEKTPONPOBOJHOCTh PACTBOPOB M NMPHUHIMIBI KOHAYKTOMETPUH M KOHAYKTOMETPUYECKOTO
TUTPOBAHUS.

CpaBHMTENbHAs XapaKTEPUCTUKAa UYYBCTBUTEIBHOCTH M M30MpaTENbHOCTH, oOOiacTen
IIPUMEHEHHUS dJIEKTPOXUMHUYECKUX METOOB.

3.1.2.3. Xpomarorpajpuyeckne MeToIbl aHATU3A

CymHocts xpomaTorpaduu. [TorsTue o moaBmKHOM 1 HenoABMKHOU (hazax. Kimaccudukarms
METOZIOB TI0 arperaTHOMy COCTOSIHUIO TOJBM)KHOM M HEMOABWKHOW a3, MO0 MEeXaHU3My
paszeneHus, Mo TexHuKe BblMogHEeHUs. CrnocoObl MoiydyeHus Xpomarorpamm ((ppoHTaTbHbIH,
BBITECHUTEJbHBIN, 3II0eHTHBIN). OCHOBHBIE MapamMeTpsl XpomarorpaMMbl. OCHOBHOE ypaBHEHUE
xpomatorpaduu. CeneKTUBHOCTh U 3G (HEKTUBHOCTh XpoMarorpapuieckoro paszaeneHus. Teopus
TeopeThyeckux Tapenok. Kunernueckas teopusi. Paspemenue kak (akrop onTuMHU3aLMU
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xpomarorpaduueckoro mporecca. KadecTBEHHBII W KOJMYECTBEHHBIM XpomaTorpadudeckuit
aHaJu3.

I'azoBass  xpomarorpadusi. T'azoagcopOuuonnasi (razorBepaodasnasi) u  raso-
JKHAKOCTHAsA xpomatorpagusa. CopOeHTBI W HOCHUTENH, TpeOOBaHMA K HUM. MexaHHU3M
pasnenenusa. Cxema razoBoro xpomarorpada. Komonku. JleTeKTopbl, WX YyBCTBUTEIBHOCTH H
CeNeKTUBHOCTh. O0IacTH MPUMEHEHHS T'a30BOi XpoMaTorpaduu.

KuakoctHas xpomarorpadusi. Bunsl skuakoctHoit xpomatorpaduu. IIpenmyrmiecta
BbIcOKO3((pexkTuBHOM  kuakocTHOH  xpomartorpadpuu  (BOXX). HopmanbHo-pa3oBenii  u
oOpartieHHO-(a30BbIi BapuaHThl. [lonsipHble U HEMoJspHbIE HEMOABUKHBIC (ha3bl U MPUHIUIIBI UX
BbIOOpa. MonudunupoBaHHbIe CHIIMKArelid Kak copOeHThl. CxemMa >KHIKOCTHOro xpomarorpada.
Hacocsl, komoHkH. OCHOBHBIE THUIIBI IETEKTOPOB, UX YYBCTBUTEIBHOCTh U CEJIEKTUBHOCTD.

Honoodmennass  xpomartorpagusi. CrpoeHne ©  (U3UKO-XMMHYECKHE  CBOHCTBA
nOHOOOMeHHUKOB. oHOOOMeHHOe paBHOBecHe. CelleKTUBHOCTh HOHHOTO OOMeHa U (aKTOphI ero
omnpenensonme. OdracTu NpUMEHEeHUsI HOHOOOMEHHOI xpomarorpaduu. Monnas xpomaTorpadus
KaK BapMaHT BBICOKOA(P(PEKTUBHONH HOHOOOMEHHOH Xpomarorpaduu. OCOOEHHOCTH CTPOEHUS U
CBOWCTBa COPOEHTOB Jisi HOHHOM Xpomarorpaduu. OTHOKOIOHOYHAS M JBYXKOJIOHOYHAS WOHHAS
xpomatorpadus, UX MpeuMmyllecTBa W HenocTatku. HoHoxpomarorpadudeckoe ompenencHue
KaTHOHOB M aHWOHOB. VoH-mapHas W nuraHmooOMeHHas xpomarorpadus. OOmme NpUHITUIIEL.
[TonBuxHbIe U HeMOABWXKHBIE (Ba3bl. O0IaCTH IPUMEHEHUS.

JKCKIO3UOHHAA  xpomartorpagus. OOmme npuHUUNbl Meroaa. lloaBwkHble
HenoJBWXHbIE (a3bl. OcoOeHHOCTH MexaHu3Ma paszeneHus. OmnpeenseMble BelecTBa U 00JacTu
IIPUMEHEHUSI METO/1a.

IlnockocTtHas xpomatorpagusi. OOmume npuHUMNb pasjesneHus. CrnocoObl MOTyYeHUs
IJIOCKOCTHBIX XpOMAaTorpaMM (BOCXOSAIIUHN, HUCXOAAIIUI, KpYTOBOM, AByMEpHbIi). PeareHTs! 1uist
nposiBieHus: xpomarorpamm. ToHkoc0MHas XpomaTtorpadus. Mexanusmsl paszeneHusi. CopoeHTh
u nonBrKHBIE (a3bl. bymaxkHas xpomatorpadus. Mexanusmel pasaeneHus. [loaBrkabie (azbl.
Ob6nacTi mpuMeHEeHUsl.

3.1.2.4. ipyrue ¢puzuveckue MeTOAbI aHATU3A

Macc-cniektpomerpusi. UWpentuduxanuss u  onpenereHHe  OPraHMYEeCKHX  BEIIECTB;
9JIEMEHTHBIM M HM30TOMHBIM aHanu3. Xpomaro-Macc-cnekTpomerpus. OOmue MpeacTaBIeHHUs O
pe3onaHcHbIX (DIIP-, AMP-, MeccbayspoBckasi CIEKTPOCKONHUS) U SAEPHO-(PU3NIECKUX METOIaX.

3.1.2.5. [IpumMeHeHHE KIACCHYECKUX M HHCTPYMEHTAJIbHBIX METO0B /ISl AaHAJIH3a peabHbIX
00LEeKTOB

OOBeKTBl OKpYXaroulel cpeapl: BO3AYX, HNPUPOIHBIE M CTOYHBIE BOJBI, NOYBBI, JOHHbBIE
OTJI0’)KeHUs. XapaKTepHble 0OCOOCHHOCTH U 3a/1a4Ml UX aHaJIn3a.

buonornyeckue M MeAMUIMHCKHE OOBEKTHl. AHAJIMTHUYECKHE 3ajayd B ITOM oOjacTu.
CaHUTapHO-TUTUEHUYECKUNA KOHTPOIb.

I'eonornueckne 00BEKTH. AHAIN3 CHIIMKATOB, KapOOHATOB, YKEJIE3HBIX, HUKEIb-KOOAIbTOBBIX
Py, NOJIMMETANINYECKHAX PYA.

Mertaisl, CIuIaBbl ¥ Ipyrue NpOAYKThl METAUTypTrU4ecKOl MPOMBIIITIEHHOCTH. Onpeenenne
YEepHBIX, LBETHBIX, PEIKHX, OJIArOPOJHBIX METAJUIOB M aHalu3 MX CIJIaBoB. AHamu3
HEMETAJNTMYECKUX BKIIOUEHHUH U OoNpeiesieHne ra3000pa3yromux npumeceid B Metayuiax. KoHTposs
METaJUTypIrU4ECKUX MPOU3BOJICTB.

W3otonnble Matepuansl. OnpeneneHue TOpUs, ypaHa, IUIYTOHUS, TPAHCILTYTOHHEBBIX
3JIEMEHTOB M HEKOTOPBIX MTPOTYKTOB JCIICHMUS.

Heopranmueckue coeauHeHus. BemectBa  BBICOKOH — YHMCTOTBI (B TOM  4HCIE
MOJIYIPOBOJIHUKOBBIE MaTepHajbl, MaTepHalibl BBICOKOTEMIIEPATYPHONH CBEPXIPOBOJAUMOCTH);
OIPEJIETICHUE B HUX OCHOBHBIX KOMIIOHEHTOB, IPUMECHBIX U JIETUPYIOLIUX MUKPODIEMEHTOB.
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[Ipupoansie u
COCAMHCHU A, ITOJIMMCPHI. BI/II[BI aHaJin3a TaKux OGLGKTOB N COOTBCTCTBYIOIIHUEC MCTOOBI. HpI/IMepBI
pelleHus 3a1a4 KOHTPOJISl OPraHuYeCcKUX MPOU3BOJICTB.

CHCI_[I/IaJIbHLIe O6’beKTBI ONpCaACICHUA: TOKCUYHBIC U PAAMOAKTUBHLIC BCIICCTBA, TOKCUHLI B
MUIIEBBIX MPOIYKTaX, HAPKOTHUKH, B3PbIBYATHIC U JIETKOBOCIUIAMEHSIOIINECS BEIIECTBA, I'a3bl.

CHHTCTUYCCKUC

OpraHU4Y€CKUC BCIICCTBA W DOJICMCHTOOPIraHUYCCKHUE

JlaGopaTopHbIii MPAKTUKYM

Neri/m | Ne paznena HaumenoBanue 1abopaTopHbIX paboT
JUCIUTIAHBI
1 3.112.u WuauBuayanbHble peakiui Ha aHMOHbI. KoHTposbHas 3a1a4ya Ha
3.1.1.3. AHUOHBI (KAUeCTBEHHBIN aHAJIU3).
2 3112 u NuauBunyansubie peakiuy Ha katuonsl [-111 u VI ananutnyeckux
3113 rpynn. KonrponpHas 3agaua Ha cMech katuoHos I, 11, III u VI rpynn
(KayeCTBEHHBIN aHAJIN3).
3 3112 u WNunuBunyansHble peakiuu KaTuoHoB [V, V aHanuTH4YeCKux rpym.
3113 KonTponbhas 3anaya Ha cmech kaTHoHOB I1I-VI rpynn (kauecTBeHHBIIH
aHaIun3).
4 3113 KonTponbHast 3a1aya Ha cMech KaTuoHOB [-VI rpynn (kauecTBEHHBIN
T aHaIun3).
5 YcTaHOBIEHNE HOPMAIILHOCTH PAcTBOPA TUOCYIIb(aTa HaTPHsI 110
3114.mn CTaHJAPTHOMY PacTBOPY AuXpomara kanus. OnpenencHue coepraHus
3.1.15 nonoB mMeau (II) B cmecu, monydeHHoit npu o06paboTke OPOH3BI
(KOJIMYECTBEHHBII aHATIN3).
6 [IpuroToBneHue craHIapPTHOTO PaCTBOpPA OKcallaTa HATPHSI.
3114, VYcTaHOBIIEHME HOPMAJIBHOCTH pacTBOpa epMaHIraHaTta Kajius 1o
CTaH/IapTHOMY pacTBOpY OKcajata HaTpus. OnpenenaeHre MacChbl HOHOB
xeinesa (1) B oOpasie (KoJIu4ecTBEHHbIN aHaIu3).
7 [Tpurorosnenue 0.1 H. pacTBOpa cepHOI KUCIOTHL. Pa3nensHoe
3114 OTpeziesieHUe COJIbI U IIE€JI0YU B CMECH.
8 3114 Omnpenenenue o01el KeCTKOCTH Bobl. OmpeiesieHue colepKaHus
D nonoB kanbiug (II) B Boge.
9 3.1.2.1. Omnpenenenune xenesa (I11) mo peakiuu ¢ pogaHuaOM.
10 M3yueHre CeKTpOB MOTJIONICHUST pAaCTBOPOB NIEpMaHTaHaTa U
3.1.2.1. JUXpomara, paszenbHoe onpeaenenue xpoma (VI) u mapranna (VII) B
pactBope (.
11 3121 Onpenenenne Cu?" MeTOnOM (POTOMETPHUECKOTO THTPOBAHHUS
T pacTBOpoM TpuioHa b.
12 3.1.2.2. KoHayKToMeTpru4yecKoe TUTPOBAHUE CMECH IBYX JIEKTPOJIUTOB.
13 3.1.2.2. HonomeTrpuueckoe onpeieleHe HUTPaT-noHOB.
14 3.1.2.2. [ToTeHIIMOMETPUYECKOE TUTPOBAHUE CMECH ABYX KHCIOT B BOJIHOM
pacTBope.
15 3.1.2.2. [ToTeHIMOMETPUYECKOE TUTPOBAHNE CMECH JBYX CHUJIBHBIX KHCIIOT B
HEBOJIHOM CpeJie.
16 3.1.2.2. [ToTennmomeTpudeckoe TUTpoBaHue pacTBopa xeiesa (II) pactBopom
JMXpoMaTta Kajusl.
17 3.1.2.3. HoHooOMeHHOe pa3jielieHne KaTHOHOB IIMHKa U HUKels1. Onpenenenue
WX COJIEP)KAHHSI KOMIUIEKCOHOMETPHUECKIUM TUTPOBAHHEM.
18 3.1.2.3. ["azoxpomatorpadudeckoe pa3aeiaeHue U onpeaeaeHre IpeaeabHbIX

YIJI€BOAOPOA0B UJIN I'aJIOTCHIIPONU3BOJHBIX YITIECBOAOPOOOB.
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Ipumeyanus:
1. U3 pabot 9-18 oOs3arenbHbl Ui BBIMOMHEHHA 9 mo ycMoTpeHuio mnpenopaasatens (10
3aHATHUR).
3 3aHsTUS IaHUPYIOTCs Ha BhinoaHeHue Y PC.
Tpu 3aHATHA UTAHUPYIOTCS HA CIadyy TEOPETHUUYECKUX JOMYCKOB.
[TocnenoBaTebHOCTD BHITIOIHEHHS pab0T yCTaHABIMBACTCS MPETIOIaBaTEIIEM.

Hown

4. YueOHO-MeTOANYeCKOe O0eclieYeHre CaMOCTOSITeIbHON PadoThl 00y4arouxcst

CamMocTtosiTesbHas padoTa CTYJICHTOB BKJIFOYAaeT pa0OTy B YHMTAJIHLHOM 3ajic OMOJIMOTCKH, B
yueOHBIX KaOuHeTax (J1abopaTropusx) U B JOMAITHUX YCIOBHSIX, C JIOCTYIIOM K pecypcam MHTepHer
JUISL TIOJITOTOBKHM K YCTHOMY OIPOCY, KOHTPOJBHBIM padoTaM W TecTaMm, a TaKxke odopmiieHue
HAyYHBIX PUCYHKOB B aJIbOOME KaK OTYETa [0 COOTBETCTBYIOIINM TeMaM J1ab0paTOpHBIX padoT.

OTt4eThl MO JIAOOpaTOPHBIM PabOTaM MPEACTABISAIOT COOOM OTYETHBIM JOKYMEHT O pabdoTe
CTyJIEHTa B TEYCHHE ceMecTpa. Hammuume OT4eTOB, 3a4YTCHHBIX IMPErojaBaTelieM, BEAYIIETO
7a00paTOpHbIC 3aHATHUS, SIBISICTCS HEOOXOIMMBIM YCIOBHEM JONMYyCKa K cJade 3K3aMeHa I10
TUCITUIUIMHE. DTO TaKXkKe OJIWH M3 3PPEKTUBHBIX METOJOB IO3HAHUS, TaK KaK MMEHHO B IPOIIECCe
HAIMCaHUs OTYeTa CTYACHT JCTAIbHO M BIYMYHBO aHAIM3UPYET OCHOBHBIC ATallbl IPOBEICHHUS
aHaJIM3a, TPOBOJMUT PACUYCTHl KOHIICHTPAIMH OMPEACIIEMOr0 KOMIIOHEHTa, ()OPMYIUPYET BBIBOJ O
NPOJICIIAHHOM paboTe, YTO CIOCOOCTBYET JIyYIIEMY YCBOCHHUIO MaTephalia, pa3BHBACT y CTYACHTOB
BHUMaHUE ¥ HAOIIOAATEIbHOCTD.

K dbopmam Tekyiiero KOHTpOJIs yCIeBaeMOCTH TUCIIMILTHHBI OTHOCUTCS CIIEAYIOIIee:

e VYCTHBIN OIpoC;

e KonrtponbsHbeie paboTbl mo temaMm: «PactBopbl»; «CoCTOsSHUE BeElleCTBAa U HOHHBIE
peakuuu B pa30aBIEHHBIX PACTBOpaX»; «XMUMHUUYECKOE PaBHOBECUE B CUCTEME «BOJHBIN
pPacTBOP-TPYAHOPACTBOPUMBIN  ANEKTPONIUT»;  «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuny»; «KucnoTHo-oCHOBHOE paBHOBecHE»; «KHCIOTHO-OCHOBHOE TUTPOBAHUEY;

e Komnoksuymsl o Temam paznenon 3.1.1. u 3.1.2;

e [IpoBepka 0TYETOB MO TeMaM JIAOOPATOPHBIX 3aHATHUH.

Ochosy 015 camocmosamensHou no020MOoKU CIMYO0eHmos8 coCmasiaom y4edHo-

MeToAHYeCcKHe Moco0us:

1. Kynemosa H.B., A6paxees P.B., Enunamena E.B., JIuzynosa I''M., Jlykytios A.A., Hunpyk
O.B. COopuuk 3amau mno aHamuTudeckod xumuu. Hwxauit Hosropoa: Hukeroponckuii
rocynuBepcurtet, 2017. 78 C.

2. Kymnemosa H.B., Hunpyk O.B., AG6paxeeB P.B. Meroanueckoe pyKoBOJICTBO K J1a00OpaTOpHBIM
pabotam 1o aHanutuueckoil xumuu. Hwxuuit Hosropon: Hinkeroponckuii roCyHUBEpPCHUTET,
2017.55c.

3. Ao6paxees P.B., Kynemosa H.B., Hunpyk O.B. Metoanueckoe pyKoBOJCTBO IO KaYECTBEHHOMY
ananmu3y. Hwknuit Horopoa: Huxeropoackuii rocynnsepeutet, 2017. 60 C.

4. AopaxeeB P.B., Enunamena E.B., Kynemosa H.B., Jluzynosa .M., JIykytioB A.A., Hunpyk
O.B. COopHuk 3amay no aHanutuyeckoil xumuu mist cryneHtoB Il kypca. Yacte . Hiokuuit
Hogropoxa: Huxeropoackuit rocynusepcutet, 2016. 78 c.

5. Kanyrun A.A., Hunpyk O.B., Ab6paxeeB P.B. ®oromerpusi. JlaGopaTopHbie pabOThl ISt
CTYACHTOB XMMMYECKOTro (akyibrera. YueOHO-MeToauueckoe mnocobue. Hiknuit Hosropon:
Hwxeropoackuii rocynusepcuret, 2014. 28 c.

6. KpsuioB B.A., Mocsarua I1.B. Xpomaro-macc-CEKTpOMETPUUYECKOE OMpPEETICHHE BEIIeCTB.
VYuebHoe nocobue. Hwxuuit HoBropoa: Huxeropockuit rocynusepcuteT, 2014. 80 c.

7. Aopaxees P.B., Enmunamesa E.B., Kanyrun A.A., KpsuioB B.A., Kynemosa H.B., JIu3yHoBa
I''M., JIykytioB A.A., Hunipyk O.B., Ceprees I'.M. JlaGopatopHbie pabOThI 110 KaY€CTBEHHOMY
aHaJU3y sl CTYACHTOB XMMUYECKOTO U OMOJIOrHYecKoro (hakynbTeToB. Y 4eOHO-METOAMUECKOe
noco6ue. Huxunit Horopon: Huxeropoackuii rocynusepcurer, 2013. 45 c.
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10.

11.

12.

13.

14.

15.

Ab6paxeeB P.B., Kanyrun A.A., KpsutoB B.A., boukapesa JI.B. JlaGopartopHsie paboThl 1O
(doToMeTpHUECKUM METOJaM aHaiu3a. YueOHo-meroauyeckoe nocobue. Hmwkuuit Hosropon:
Hwxeropoackuii rocynusepcutet, 2013. 87 c.

Mocsarun  I1.B., KpsutoB B.A. T'azoxpomaTorpaguueckoe OINpeNeieHne OpraHmYeCcKuX
TOKCHKaHTOB B Boje. Hwxauit Hosropoa: Hwxkeroponckmii rocynmpepcurer, 2012. 64 c.
[DnekTpoHHOE yueOHO-MeToauueckoe mocooue]: http://www.unn.ru/books/met_files/Chrom.pdf.
AGpaxxee P.B. Meroasl aTOMHON CHEKTPOCKONMUH B aAHATUTHYECKOWM XHUMHH. Y4eOHO-
MeTtonudeckoe mocooue. Hmwxuuit HoBropon: Huxkeropoackuii rocynusepcurert, 2011. 39 c.
KpeuioB B.A., Ceprees .M., Enunamesa E.B. Beaenue B xpomarorpadudeckue MeTObI
aHanu3a. MloHHbii 0OMeH 1 MoHHast Xpomatorpadus. Y4yeOHo-MeTouueckoe nocooue. Huwkuuit
Hosropoa: Huxxeropoackuii rocynusepeuret, 2011. 40 c.

KpeiioB B.A., Ceprees I''M., IlnsnynoBa E.B. Ilpaktuyeckas WoOHHas Xpomarorpadus.
Hwxnuit Hosropoa: Huxeropoackuit rocynusepcuret, 2010. 54 c.

AbpaxeeB P.B., Kanyrun A.A., KpeuoB B.A., Kynemosa H.B., Jluzynosa I'.M., JIykyTuos
A.A., Hunpyk O.B., CepreeB I''M. COopHHUK BOMpPOCOB U 3a7au MO AHATUTHYECKOH XUMUU
(MHCTpyMEHTaIbHbIE METOJIbl aHalu3a) U1 CaMOCTOATEIbHOW paboTel cryneHToB Il Kypca.
YueOHo-meronuueckoe nocodue. Huwxumit Horopoa: Huxeroponackuii rocynusepcutet, 2007.
40 c.

Cepree I''M., KpwuioB B.A. HMonooOmeHHast xpomartorpadus. OrnucaHue J1a00opaToOpHOU
pabotel cryneHtoB llkypca ouHOW (opmbl OOydeHHsS] XUMHUYECKOTO (hakyiabTeTa. YueOHO-
Meroandeckas pazpaborka. Hwkauit HoBropoa: Hmwxkeropoackuii rocynusepeuret, 2005. 17 c.
KpsuioB B.A. Xpomarto-macc-criekTpomMeTpuyeckuii Merojn ananusa. Hwxxuii Hosropon:
Hwuxeropoackuii rocynusepcuret. 2004. 55 c.

HpOMe)KYTO‘IHaH aTTeCTalus 10 UuToraM OCBOCHUA AUCHUILIMHBI IIPOXOJUT B (I)OpMC 3javyera u

3k3ameHa B 3 u 4 cemectpax. K sk3aMeHy JomyckaroTcs oOydarolluecs, BBIIIOJIHUBILINE BCE

nabopaTtopHbIe padOThI U CAABIINAE BCE OTYETHI IO TEMaM JIA0OPATOPHBIX 3aHSATHH.

KOHTpOJ'II)HI)Ie BOIIPOCHI U 3aJaHUA OJId IMPOBCACHHA TCKYHICTO KOHTPOJIA U HpOMe)I(YTO‘{HOﬁ

aTTECTAllUU 11O UTOraM OCBOCHUA JUCHUIIIIMHBI IPUBCACHLI B 1II. 6.2.

5. DoHJ OLIEHOYHBIX CpeacTB 1Jisd l'lpOMe)KyTO‘-lHOﬁ aTrTeCTalum 1Mo JTMCUMIIJIMHE (MO}Iy.]'IlO),

BKIIIOYAIOIIIN:
5.1. OnucaHue mKaja OLIEHUBAHUS PE3YIbTATOB 00YUEHHUS 110 TUCHUIUINHE
Yposennb Ilkana onennBaHus coOpMHPOBAHHOCTH KOMIIeTeHINI
copmupoBan
J10X0 OYeHb X0pPOIIo
HOCTH HeyJI0BJIETBO | YIOBJIETBOPH P
i Xopo1uo OTJIHMYHO
KOMIETEHIHH PUTENBHO TeJIbHO P
(unauKaTopa NPEeBOCXOHO
JAOCTHIKEHUS T
. € 3aUTEeHO
KOMIIE€TeH M) 3a4TCHO
OtcyTcTBHE YposeHb
yTv VYposeHb P .
3HAaHUH o 3HAaHWH B
YpoBeHb MuHUMaNBHO | 3HaHMU B YpoBeHb
TEOPETHIECKO . . obbeme, .
3HAHWUH HIKE | JIONMYCTHMBIH | oObeMe, 3HaHHH B
ro MaTepuaa. COOTBETCTBYIOLI]
MHWHUMAJIbHBI YPOBEHBb COOTBETCTBYIOII] 06']>eMe, ypOBeHb
. €M Iporpamme
3HaHusg Heposmosxknoe | X 3HAHUI. €M IporpaMme HOATOTOBKEL COOTBETCTBYI | smanmii B
T OLEHHTD TpeGoBaHMiL. Jomy1eHo HOJTOTOBKH. Jlonymeo meM 06BEME,
MOMHOTY Mmenu mecTo | MHOTO JomymeHo eCKONEKO nporpamMme NPEBbILLAIOLIE
SHAHI rpy6bie HerpyobIxX HECKOJIBKO O — MO/ITOTOBKH, M IPOTpamMMy
. . HET bIX .
BCIIEICTBHE omunoOKH omunoOKH erpyo LIx ommGoK 6e3 omuboK OATOTOBKH.
oTKa3a ounboK
oOyyatoreroc
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http://www.unn.ru/books/met_files/Chrom.pdf

s OT OTBETA

OtcytcTBHE o IIponemonctpu | Ilpomemonctpu | Ilpopemonctp | IIpoaemoncTp
0ZCMOHC
MHUHUMAJIbHBI P P pOBaHEI Bce pOBaHHI Bce HpOBaHbI BCE HpOBaHbI BCE
. HPOBaHbI
X YMCHUA. Tlpu perenun OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIC
OCHOBHBIC
HeBO3MOXKHOC | cTaHmapTHBIX YMEHUSL. YMEHHUSL. YMEHHUs, YMEHHUSL.
MEHHUSI.
Th OLICHUTh 3a/may He ; Pemmensl Bce Penrensr Bce pelIeHbI Bce Pemens! Bce
CIICHBI
HaJIM4ue HPOJEMOHCTP OCHOBHBIC OCHOBHBIC OCHOBHBIC OCHOBHBIC
. THTIOBBIC
yYMeHUI HUPOBAHbI 3a/1a44 ¢ 3a/1a4H . 3a/1a4u C 3aJIauH.
YMenus 3a/1a4u ¢
- BCIICJICTBHC OCHOBHbBIE 6 HErpyObIMU BrInoIHEHBI BCEe | OTAEIbHBIMU BrInoHeHbI
HE BIMH
OTKaza YMeHHUs. rpé/ OIIMOKAMH. 3a/laHus, B HECYILECTBEH | BCe 3aJlaHus,
OIIMOKaMH.
oOyyJaromieroc BrirmoHeHB! Bce | MOJTHOM HBIM B ITOJIHOM
BrimonHeHBI
s1 OT OTBETA HNmenn mecto 3aJaHUsl, B o0beme, HO He0YeTaMH, o0BeMe 0e3
BCE 3aJJaHHS
rpyOsie TOJIHOM HEKOTOPBIE C BBITIOJTHEHBI HEI0YETOB
HO HE B
OIIMOKH. o0beMe, HO HEI0YEeTaMHU. BCE 3aJ[aHUs B
TOJIHOM
HEKOTOpBIE C TOJIHOM
oObeme.
HEJ0YETAMHU. oObeme.
OtcytcTBHE IIpu pemenun [IponemoncTpu [IponemoncTp
IIponemoncTpu IIponemoHncTp
BJIAJICHUS crangaptHeix | Mmeercs pOBaHbI HUpOBaH
poBaHBI HPOBaHbI N
MaTepHAaIOM. 3a/a4 He MUHUMAIIbHBI 06a30BbIC TBOPYECKHUI
. 0a3oBbIC HaBBIKU MPH
Hepo3moxxHOC | mpoxgemoHcTp | H Habop HaBBIKU MPH MOAX0[ K
HaBBIKU pelieHnu
Tb OLICHUTH HPOBAHbBI HaBBIKOB JJIA peueHun peuIeHuo
6 permenps HEeCTaHIapTH
Halu4yue a30BBIC CTaHJAPTHBIX HECTaHJapTH
Hasbiku TpH PEIICHUH A 6p BIX 337124 6e3 Aap
CTaHJIapPTHBIX
HaBBIKOB HaBBIKU. Jap CTaHIAPTHBIX 3a71a4 0e3 OHGOK I BIX 3aJa4
BCJIC/ICTBUE 3a/1aq ¢ OIIMOOK U
Nmenmn mecto HEKOTODBIMU sanat ¢ HENOMETOB.
OTKasza . P HEKOTOPBIMH HEI0YETOB.
bIe HeZoYeTaMu
obyuaromieroc | IPY! i HezoueTaMI
51 OT OTBETa OLINOKH.

HpI/I HN3YUCHUHN JUCHUIIIINHBI «AHamuTHYECKAsS XUMUS» CTYACHTBI IOJTYYarOT CICAYIOIINC

3HaHUS, YMEHHUS U BIIaieHus B pamkax ocBoeHus komnereniuii OIIK-1, OIIK-2, OIIK-3, OIIK-4,

OIIK-6:

OIIK-1.1.

CucremaTusupyet

u

aHAIU3UPYET

pe3yNbTaThl

XUMHUYECKUX

HaOJIIOZICHUH, U3MEPEHUH, a TaKKe Pe3yJIbTaThl paCUe€TOB CBOMCTB BEIIECTB U MAaTEPUAJIOB

AKCIIEPUMEHTOB,

OIIK-1.2. Tlpemmaraer MHTEPIPETALUIO PE3YIBTATOB COOCTBEHHBIX JKCIIEPHMEHTOB M PAaCcUETHO-

TCOPCTUICCKUX pa60T C UCIIOJB30BAHUECM TCOPCTUUCCKHUX OCHOB TPAAWIIMOHHBIX WU HOBBIX Pa3aciioB

XHUMHHN

OIIK-1.3. ®opmynupyeT 3aKIFOUYCHUS W BBIBOABI IO Pe3y/IbTaTaM aHAIN3a JINTEPATYPHBIX JTaHHBIX,

COOCTBEHHBIX

HaIpaBJICHHOCTH

SKCIICPUMCHTAJIbHBIX u

PACYCTHO-TCOPETHICCKUX

pabor

XUMHUYECKOU

OIIK-2.1. PaboTaeT ¢ XUMUYECKUMU BEIIECTBAMU C COOTIOCHHEM HOPM TEXHUKH 0€30MacHOCTH

OIIK-2.2. Hcmonb3yeT CyIIEeCTBYIONIME U pa3pabaThiBacT HOBBIE METOJWKH TONY4EHUS H

XapaKTCpu3aluu BCIICCTB U MATCPUAJIOB IJId PCIICHUA 3aaaY HpO(I)CCCI/IOHaJIBHOﬁ JACATCIIbHOCTH

OIIK-2.3. TIpoBOIUT WCCIEAOBAHUS CBOKMCTB BEIIECTB W MaTEPHANOB C HCIOJIH30BAaHUEM

COBpPCMCHHOI'O HAYYHOT'O 060pyI[OBaHI/I$I
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OIIK-3.1. TlpumeHsieT TEOpEeTUUYECKHEe | TOJYIMIUPUYECKHE MOJICIM TPHU PEHICHUH 3ajad
XUMHUYECKON HalpaBICHHOCTH

OIIK-3.2. HWcnonp3yer cTaHAapTHOE MPOrpaMMHOE OOecredYeHHe M CIEeLHaTU3UPOBAHHbBIE Oa3bl
JAHHBIX MPU PEUICHUH 3a/1a4 NPOPECCUOHANBHON AeATEeIbHOCTH

OIIK-4.1. Ucions3yeT 6a30BbIC 3HAHUS B 00aCTH MaTeMaTUKH U (PU3UKHU TPH IITAHUPOBAHUU PabOT
XMMHYECKON HAIPABICHHOCTH

OIIK-4.2. OGpabarbiBaeT AaHHBICE C KCIOJB30BAaHHUEM CTAHIAPTHBIX CIOCOOOB AamIpPOKCHUMAIlUU
YHCIIEHHBIX XaPaKTEPUCTHUK.

OIIK-4.3. aTepnpeTupyeT pe3ysbTaThl XUMHUYECKUX HAOJFOJACHHUH C MCIIOIb30BAHHEM (DU3UICCKUX
3aKOHOB U IPEJCTaBICHUI

OIIK-6.1. IlpencraBnsier pe3ynbTaThl pabOTHl B BUAE OTYETa MO CTaHAAPTHOH (opMe Ha pycCKOM
SI3BIKE

OIIK-6.2. IlpencraBmser HWHPOPMALUIO XUMHYECKOTO COJACPKAHHUS C Y4ETOM TpeOOBaHHIA
oubnmorpaduyeckoi KyabTypbl

HpOMe)KyTO‘IHBH\/JI KOHTPOJIb Ka4CCTBa YCBOCHUA CTYACHTAMH COACPKAHUA JUCHUIIIMHBI
IpOBOAUTCA B BUAC KOMINJICKCHOI'O 3K3aMCHA, HA KOTOPOM OIIPCACIISACTCA:
® YPOBCHb YCBOCHUS CTYACHTAMH OCHOBHOT'O y‘I€6HOFO MaTcpHraia 1o JUuCHUIIINHEC,
® YPOBCHb TIOHUMAHUA CTYACHTAMU U3YUCHHOTO MaTCpHaJIa;
e CIIOCOOHOCTH CTYACHTOB HUCIIOJIB30BATh NNOJYUCHHBIC 3HAHUA IJI PCIICHUA KOHKPETHBIX

3a7ad.

Ok3aMmeH B 3 U 4 ceMecTpax MPOBOAMUTCSA B yCTHOW (hopMe B Buae oTBeTa 00yyarollerocss Ha
TEOPETUYECKHE BOIPOCHI Kypca (C MpeaBapuTeNIbHON MOATOTOBKOM), PEIIEHUH MPaKTUUYECKUX 3a7ad
U TIOCJIEIYIOUINM coOeceloBaHHEM B paMKax TeMaTHKu Kypca. CobecenoBaHue NpoBoauTcs B hopme
BOIIPOCOB, HAa KOTOPBIE CTYJEHT JI0JIKEH J1aTh KPaTKUH OTBET

J1si mpoBeneHUs] NPOMEKYTOYHOIO0 KOHTPOJIS CHOPMHPOBAHHOCTH KOMIIETCHIIUH
HCIOJIb3YeTCsl OTBET M0 OMJIeTy Ha IK3aMeHe.

Ikaja oueHKH NpH MPOMEKYTOYHOM aTTeCTALMHU

Ounenka YpoBeHb NOATOTOBKH

[TpeBocxo1HO Bce komneTeHIInu (4acTH KOMIIETEHIINH ), Ha GOPMHUPOBAHUE
KOTOPBIX HaIIpaBJIeHa IUCIUILIMHA, COPMUPOBAHbI HA YPOBHE HE
HIDKE «ITPEBOCXOTHO»

OTiuuHO Bce xommereHmuu (4acTm KOMIETEHINI), Ha (GOpPMHpPOBAHUE
KOTOPBIX HampaBjieHa TUCIUILINHA, C(HOPMUPOBAHBI HA YPOBHE HE
HIOKE «OTJIMYHO», TPUH OITOM XOTA Obl OJHA KOMIICTCHIIHS

C()OpMHpPOBaAHA HA YPOBHEC KOTJIMYHO»
3a4YTCHO q) pMHP P

Ouenb xopo1io Bce kommereHmuu (YacTH KOMIIETEHIMH), Ha (OpPMHpPOBaHHE
KOTOPBIX HalpaBiieHa AWUCIMIUIMHA, COPMUPOBAHbI Ha YPOBHE HE

HUKE «OYCHb XOpOoIIOo», IIPU 3TOM XOTHA OBl OJJHa KOMIICTCHIIUA
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chopMHpOBaHa HA YPOBHE «OUYEHb XOPOIIIOH»

Xopotiio Bce kommereHnmm (9acTH KOMITETEHITWI), Ha (HOpMHpOBaHUE
KOTOPBIX HAarpaBjiCHA TUCIMILIMHA, C(HOPMUPOBAHBI HA YPOBHE HE
HIDKE «XOpOIO», TPU O3TOM XOTsI Obl OJHA KOMIICTCHITUS
chopMHpOBaHa HA YPOBHE «XOPOIIIOH»

YnaoBierBoputenbHO | Bce  KoMmeTeHumM (Y4acTM  KOMIETEHUMH), Ha ()OpPMHUpOBaHHE
KOTOPBIX HampaBiieHa JUCUUILINHA, COPMHUPOBAHBI Ha ypOBHE HE
HUKE «YIOBIETBOPHUTEILHOY, IIPU 3TOM XOTS OBl OJTHA KOMIIETCHLIUS
chopMHpOBaHa HA YPOBHE «yIOBICTBOPUTEIHEHO

HeynoBnerBopurenp- | Xora ©Obl oaHa KOMIETEHIMs C(OpPMHpPOBaHA Ha  YPOBHE
HO «HEYNOBJIETBOPHUTENBHO», HH OJHA W3  KOMIIETCHIHHA  HE
chopMrpoBaHa Ha YPOBHE ILTOXO)

HE
3a4YTCHO

ILoxo XoTs Obl 0/IHa KOMIICTCHITUS CPOPMHUPOBAHA HA YPOBHE «ILJIOX0»

5.2. TunoBble KOHTPOJIbHBbIE 3aJaHUsI WJIM HHBbIE MaTepPHAJIbl, HEOOXOAMMBIE Js OIEHKH
pe3yJabTaToB 00y4YeHHs.

5.2.1 KoHTpoJ/IbHBIE BONIPOCHI
Bomnpocsl Koo ¢popmupyemoti komnemenyuu

Tema 1. BBeeHue B aHATUTHYECKYH) XUMH IO

COBpEMEHHOE  COCTOSHHE  aHAIUTH4eckod  xumuu. 3agaum | OIIK-4
AQHAJTUTUYECKON XMMHUH. BUABI XMMHUYECKOT0 aHaM3a: M30TOMHBIM,
SJIEMEHTHBIN, (DYHKIIMOHATBHBIN, MOJEKYJISPHBIN, BEIIECTBECHHBIMH,
dazoBbif. AHanu3 0e3  pa3pylleHus; JOKaNbHBIM  aHaIu3;
JUCTAHIMOHHBIA aHanu3. Makpo-, MUKPO- U YJIbTPaMHKpPOAHAJIN3.
Knaccudpukanms u oOmas xapakTepucTuka (GU3MYECKUX U
XUMHUYECKUX METOJOB aHanmu3a. WHCTpyMEHTaJIbHBIE METOIBI.
Knaccudukanus u oOmias XapakTepucTUKa (PU3NKO—XUMHUYECKUX
METOJIOB aHAJIN3A.
Tema 2. Monnble paBHOBeCHSA

Teopust  2IEKTPOIUTUYECKONH  AMCCOLMALMU. OJeKTposuTel U | OIIK-2, OIK-3
HENEeKTPOIUThl. CulibHBIE M clabble AIEKTPOIUTHL. XUMHUYECKOEe
paBHoBecue. KoHcTaHTa Aucconuanuu, CTyneH4aTas AMCCOIHMAIINS.
Pacuer cocrosHusL BeliecTBa, Y4YacTBYIOLIErO B CTYNEHYATOM
nucconuanuu. [{enous ¥ THAPOKCH aMMOHUS KaK aHATUTHUYECKHUE
pearentbl. ComsiHas W cepHas KUCIOTHl Kak aHAIUTHUYECKHE
pearenTsl. llepmanranaT u OUXpoMaT Kajdusl KaK aHATUTHYCCKUE
pearentsl. OkucieHne—BoccTaHoBiIeHUE. CocTaBlieHHE YpaBHEHUI
OKHUCJIUTEIbHO—BOCCTAHOBUTENIbHBIX peakIuii. 3aBUCUMOCTh
HANpaBlieHUsT W TJIYOMHBI TPOTEKAHUS PEAKIMA OKUCICHHSI—
BoccTaHoBJeHHsI oT pH cpenpl. BiausHue koMriuiekcooOpaszyronmx
BEIIECTB HA  OKHUCIHUTEIbHO—BOCCTAHOBUTEIBHBIE PABHOBECHSI.
KoHcTaHThI paBHOBECHsI OKHCITUTETFHO—BOCCTAHOBUTEIBHBIX
peakuuii. KomrmuiekcHble COEIMHEHUs B AHAJUTUYECKOM XHMHH.
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KoHuentpanust HOHOB B pacTBOpax KOMIUIEKCHBIX coJiei. KoHcranTta
YCTOWYHBOCTH. PactBopenue 0CaJIKOB B PUCYTCTBUU
KOMILIEKcooOpa3ymux BemecTB (urangoB). Pombp u 3HaueHue
KOMIUICKCHBIX ~COCAMHEHMM B aHAJIUTUYECKOM XuMuu. Tursl
KoMIUlekcoB. Boja kak anexTposnut. KoHCTaHTBI aBTONpPOTOJIM3A
pactBopureneil. Bomopoanslii mokaszatens. pH pacTBOpoB colieid,
KHCIIOT, OCHOBaHWi. Bwrumcnenne pH  OydepHbix  pacTBOpOB.
I'maponus. Koncranra u crenenp rugaposusa. Pacuer pH pactBopoB
ruaponusyrommuxcs cojerd. Pacuer pH pacTBOpoB CHIBHBIX H
CJ1a0bIX OHOOCHOBHBIX KUCJIOT. KHCIOTHO-OCHOBHBIEC paBHOBECHS B
MHOTOKOMIIOHEHTHBIX CHCTeMaXx.

Tema 3. I'eTeporennble paBHOBeCHUs

PacTtBOpUMOCTB, IIPOU3BENCHUE PACTBOPUMOCTH, UX BBIYUCIICHHUE.
VYcnoBust BeIMaA€HUsT OCAAKOB. BiMsHMEe OJHOMMEHHBIX H
Pa3HOMMEHHBIX MOHOB Ha pacTBOPUMOCTh MaJIOPACTBOPUMBIX
ANEKTPOIUTOB. PacTBOPUMOCTH 0CaJAKOB B HU30OBITKE OCAIUTEINS.
PactBopuMOCTE M yCIOBHS  OCAXKIECHUS  MajJOPACTBOPUMBIX
TUJIPOKCUJIOB. Bunusinue KOMILIIEKCOOOpa30BaHUs Ha
pacTBOPUMOCTh  MaJIOPACTBOPUMBIX  COCAMHECHUW.  BinsHue
KUCJIOTHOCTH Cpelbl Ha pacTBOPUMOCTb MaJOpPaCTBOPUMBIX
coequHeHMH. PacTBOPIMOCTh aM(OTEPHBIX COCAMHEHUI.

OIIK-2, OTTK-3

Tema 4. KosimuecTBeHHBIN aHAJIN3

I'paBumerpuueckuii ananu3. OcaxxJeHWE W3 TOMOIEHHOI'O pacTBOpa.
®opma ocaxeHus U BecoBas Gopma, TpeOOBaHUS K HUM. MeTobl
TUTPUMETPUUYECKOTO  aHalu3a, TpeOOBaHUS K  peakuusM B
TUTPUMETPUYECKOM aHAJIU3E.

Moib—KBUBAJIEHT, €ro BbuucieHre. HopmanbHOCTE pacTBOpa, TUTP
pacTBopa. OcHOBHOE  ypaBHEHHME Ul BBIUMCICHUH B
TATPUMETPUYECKOM AHAJIN3E.

Hcxonuele BemecTBa. KHCIOTHO-OCHOBHOE THUTpOBaHue. Pacuer
KPUBBIX TUTPOBaHUS CWIBHBIX M CJa0BIX KHUCJIOT U OCHOBaHUII.
Kpurepun BO3MOXKHOCTH THUTpOBaHUs. BeIOOp MHIMKaTOpa 1O KPUBOIA
TATpOBaHUsA. [IorpemHOCTH TUTPOBAHUS NPU ONPEACICHUN KHUCIIOT U
OCHOBaHUH. MHIMKATOpBI, MPUMEHSAEMBIE B METOAE HEUTPAIN3ALH.
Nx kmaccudukanus. Teopus uHAMKaTOpoB. Pacuer  KpHBBIX
OKHCIIUTEIEHO—BOCCTAHOBUTEIIBHOTO TUTPOBAHUSL. [lorenmman,
OTBEUAIOLIEH TOYKE HKBHUBAJICHTHOCTH. KpHBBIE OKHCIUTEIBHO—
BOCCTAaHOBUTENbHOTO TUTpoBaHMsA. [lonsTe 00 WHAMKaATOpax.
OTHOcHTENbHAs TOYHOCTh TUTPOBaHUA. KoMIUIEKCOHOMETpHUECKOe
TUTpOBaHue. BiusiHue ycoBUil THTPOBaHUS U BBIOOP MHAWKATOPOB.

OIIK-2, OTIK-3

OIIK-1

OIIK-2, OIIK-3

Tema 5. MeT010J10THSI XHMHYECKOT0 aHAJIN3A
Oranbl MPOBENEHUS XUMUYECKoro aHanms3a. llocTtaHoBka menu u
3amaun aHanm3a. Beibop meronma anamm3a. OTOOp W MOATOTOBKA
poObI K aHanmu3y. 3MepeHne aHaTuTHYeCKOro CUTHaA.
OneHka TOCTOBEPHOCTH aHAIUMTUYECKUX MaHHBIX. [IpencraBienne
AQHAJIMTHYECKUX PE3yIbTaTOB.

OIIK-4

OIIK-6

Tema 6. CniekTpajsibHbIe METOIbI AHAJINU3A
[IponcxoxnaeHnne crexkTpoB mnoriomeHus. CBsi3b  CHEKTpaIbHBIX
XapaKTEPUCTHK CO CTPOCHHEM BEIECTBA. 3AKOHBI CBETOIOITIOUICHHUS.
Otknonennss  or  3akoHa  byrepa—JlamGepra—bepa.  Ilpsimoe
(dboTomeTpuueckoe OIpeNIETICHNE BELIECTB B pacTBopax.
dotoMeTpryecKoe TUTPOBaHHE. 3aKOH aJUIMTUBHOCTU B (DOTOMETPHUHU.

OIIK-2, OIIK-3
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Ero npakTrueckoe UCONb30BaHre. BiusHue HEMOHOXPOMATHYHOCTH
CBETa Ha TOYHOCTb U CEJIEKTUBHOCTH (DOTOMETPUYECKOTO OMpe/Ie/ICHHS.
JlromunHecueHTHbIN MeTo aHanu3a. OCHOBBI MeTosa. 3akoH Bapuiosa.
3aKoH Crokca-Jlommensi. [IpaBuio JleBumna. ATOMHO-
abcopOumonHblii  Meron aHammza. [lpuHnun meroma.  CrocoOsr
aromuzauun. HecenexktuBHoe normoienne. ATOMHO-aOCcOpOLUOHHbII
Metop aHanuza. Mcrounnku ceera. KonmuecTBeHHBIN aHATN3. ATOMHO-
SMHCCHOHHBIN aHanmu3. Teopernyeckue OCHOBBI MeTona. McrouHuku
BO30YXKICHUS CIIEKTPOB. SIBIeHWE camororiomenus. [IpuauHbl
YIIUPEHUS CHEKTPAIbHBIX JIUHUM. ATOMHO->MUCCUOHHBII
CHEKTPaJbHBIA MeTo/ aHanm3a. CBs3b CIEKTPATIBHBIX XapaKTEPUCTHK
JeMeHTa ¢ ero nojoxenuem B Ilepmommueckoil  cucreme.

KonuuectBeHHOE — ompenesieHue  3JIEMEHTOB. Bpamarensnas
CIEKTpPOCKOIMA MoJeKysl. [IpoucxokaeHue CHeKTpoB BpalllCHUs.
KomnuectBennbpni  anamm3. MK - cnekrpockonus.  Mcrounukun

m3nyueHus. [IpoucxoxneHre koieGarenbHbIX CHEKTPOB MOTIOIICHHS.
CBsi3b  CHEKTPAIBbHBIX XapaKTEPUCTUK CO CTPOCHHEM BEIIECTBA.
KosmaecTBeHHBIN aHAIHN3.

Bo03MOXXHOCTH CIIEKTpaIbHBIX METOJIOB.

OIIK-4

Tema 7. DileKTPOXUMHYECKHE METO/IbI AHAJIHU3a
NunukaropHbie ITOTEHIIMOMETPUYECKHE JJIEKTPOIBI.
Knaccudukanuss M CeJEeKTHMBHOCTh 3JEKTPOJ0B. MeMOpaHHBIE
anekTpoapl. [lpuHnun geiictBus, ycrpoiicTBo. CTeKJISHHbBIE
3JEKTPOABbL. Y CTPONCTBO, 0COOEHHOCTH paboThl. BeromoraTenbHble
IIOTEHIIHOMETPUYECKHUE JJIEKTPOJBI. [TprHIMD JeHCTBUA,
yCcTpoicTBO. MOHOMETpUYECKOE ONpEAcIEHHEe KOHLEHTpalui
MOHOB B pacTBopax. CrnocoObl ompeneseHuss KOHEYHbIX TOYEK II0
KPUBBIM IIOTEHLIHMOMETPUUYECKOTO TUTPOBaHMsA. TeopeTudyeckue
OCHOBBI KOHJIYKTOMETPHYECKOTO METOJa aHajau3a. THIbl KPUBBIX
KOHAYKTOMeTpudeckoro TtutpoBaHus. Ilomsporpadus. I[lpuHumn
Merona. BomprammepHas KpuBas M €€ XapaKTEPUCTHUKH.
KauecTBeHHBIN U KOJTMYECTBEHHBIN aHAIN3.

B03MOXHOCTH 3J1€EKTPOXUMHYECKHUX METOJOB.

OIIK-2, OTIK-3

OIIK-4

Tema 8. Xpomarorpauyeckne MeToAbI aHAIH3A
Krnaccudukanys m npuHIMNUaIbHBIE OCHOBBI XpOMAaTOrpaduyecKux
METOZIOB aHam3a. [TpuHnumel, JeKalue B OCHOBE
ra3oxpomarorpauuyeckoro pasfeineHuss KOMIIOHEHTOB. Teopus
TEOPEeTHUYECKUX Tapesiok. PaspemieHne mnukoB. ['azoancopOuuoHHas
xpomarorpadusa. OcHOBEI MeToAa. ['a30kuaKoCcTHAs XpoMarorpadusi.
OcHoBbl Metonia. HemoasmxkHble kuakue ¢asbl, COpOSHTHI, TBEPbIE
HocuTenu. BnusiHue mpupoabl HemoABMKHOM ¢a3bl M copOeHTa Ha
pe3ynbTatel  XpoMarorpaduueckoro  paznueneHus.  [IpuumHbI
pasMbIBaHUsl  XpoMaTorpaduyeckux 1osioc. YpaBHeHue Baw-
Jeemrepa. KanwuisgpHsle U HacaJO4HbIE KOJOHKH. XpoMaTro-mace -
CHEKTPOMETPUYECKHA MeToA aHanu3a. lIpuHnunmansHblE OCHOBBI
merona. Bo3moxxknoctn merona. JXunkoctHas xpomarorpagus. Ee
pa3HOBUIHOCTH. [IpHHIMIIBI, I€XKaIME B OCHOBE Pa3JIEICHNs CMECEH.
[Inanapnas xpomarorpadusi v ee pa3HOBUAHOCTH. MeTO MOTy4eHHs
XpOMaTOTPaMM. JByMepHas xpomaTorpadusi. Mertonpl
nerektupoBanus. MoHooOMmeHHas xpomarorpadus. IIpuHUUMIB,
JIeKAIME B OCHOBE pa3JelIeHHss U KOHLIEHTPUPOBAHUS KOMIIOHEHTOB
aHAIM3UpYeMbIX  cMeceld. (DakTopbl, BIMSOIME HA  BpeMs

OIIK-2, OTIK-3
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yaep:xuBanus BeuiectBa.Mlonnas xpomarorpagun. /lerekTupoBaHue B
MOHHON Xxpomartorpaguu. Bo3zMoKHOCTH OIHO- M JIByXKOJOHOYHOT'O
BapuaHToB MeTofa. [InanapHas xpomartorpadus u ee pa3HOBUIHOCTH.
Tonxkocnoiinas xpomarorpadus. MeTozpl NOIYYEHUS] XPOMATOrPaMM.
JlBymepHass xpomatorpadus. MeTtoapl neTeKTupoBaHus. bymakHas

xpomatorpadus. OCHOBBI MeTo/a. KauectBeHHbIi
XpomarorpadudecKuii aHaJms. KonmmuecTBeHHbIM
Xpomarorpaduyeckuii aHaJIn3. Meron CBETOpACCESHUS.
[IpuHUMIIMATBHBIE OCHOBBI METO/A. Y IbTpaMUKpPOCKOIIHSL.

Hedenomerpus u TypOuaumeTpusi.

[IpenenbHbIe BO3MOKHOCTH METOJI0B aHanu3a. [Ipenen oOHapyKeHusl.
Cucremarnveckue W CIIydaiiHble  TOTPEIIHOCTH  aHaJM3a.
[IpaBWIIBHOCTH aHAIN3A.

OIIK-4

Tema 9. /Ipyrue ¢pusnyeckue MeToAbl AaHATU3A
Macc-cnekTpoMeTpuuecKuii  MeToJ aHanu3a. [IpuHuuMnuanbHbie
OCHOBBI MeTona. Macc-cniektp. Pa3spemenue merona. IlpenenbHbie
BO3MOXHOCTH MeToAa. MeTonbl MOHW3AUMM: 3JIEKTPOHHBIA yaap,
dboTonOHU3AIMS,  DJIEKTPOCTATUYECKOE  HEOJHOPOJHOE  TOJe,
XUMHU4YECKass HOHM3auusA. VOHHBIM TOK M CEYEHHE WOHU3ALUU.
[loTeHumansl MOsBIEHUS MOHOB. THUNbl HOHOB B Macc-CIEK-
TpOMETpax:  MOJIEKYJSIpHBIE,  OCKOJOYHBIE,  METacTaOWUJIbHBIC,
MEPErpyNIUPOBOYHBIE, MHOT03apsAHbIE u OTpHLIATEIIbHBIE.
[pyHipnmansHas cxema Macc-CIIEKTPOMETpa [Hemricrepa.
Bpemsinponernsiii  Macc-ciektpomerp.  KBanpymnonbHbld — Macc-
cuektpomerp.  CHEeKTpOMETp  MOH-IMKJIOTPOHHOIO  pPE30HaHCcA.
[pumenenre Macc-CrieKTPOMETPUH 15l HACHTU(DUKAIIN BEILIECTB.
XpomaTo-Macc-CleKTPOMETPHUSL. OOmme  mpencTaBleHHs O
pe3oHancHbIX (DI1P-, IMP-, MeccbayspoBckasi ClIEeKTPOCKONHMSI) U
SIIEPHO-(PUBMUECKIX METOaX.

OIIK-2, OTIK-3

Tema 10. IIpumenenue KJIACCHYECKHX u
HHCTPYMEHTAJILHBIX METO/I0B /ISl AHAJIN3A PeaJIbHbIX 00beKTOB
OOBEKTBl OKpY)KaloIlllel cpelbl: BO3AYyX, NPUPOAHBIE M CTOUYHBIE
BOJIbl, TIOUBBI, IOHHBIE OTJIOKEHUS. XapaKTEepHble OCOOEHHOCTH U
3alayl UX aHaiu3a. buonormdeckue M METUIMHCKHE OOBEKTHI.
AHanuTHYeckue 3amayd B 3TOM  oOmactu.  CaHuUTapHO-
TUTHEHUYEeCKUH KOHTpoNb. ['eosornueckue OOBEKTHI. AHaNIM3
CUJIMKAaTOB, KapOOHATOB, >KEJE3HBIX, HUKEIb-KOOaJIbTOBBIX PYI,
MOJIMMETANINYECKUX pyA. MeTasuibl, CIJIaBbl U APYTHe IPOLYKTHI
METaJUTypru4ecKkoil IpOMBIIUIEHHOCTU. OrnpeneneHue 4YepHBIX,
IBETHBIX, PEJIKHX, OJaropoJHBIX METAJUIOB M aHAJIU3 MX CIJIABOB.
AHalM3  HEMETAUIMYECKHX  BKJIKOYEHMHM W ONpeJeseHue
razo00pa3yomumx npumecein B MeTajulax. KoHntposns
METaJUTyprU4ecKuXx  MPOU3BOACTB.  V30TOmHBIE  MaTepHalbl.
Onpenenenne TOpHUs, YypaHa, IUIYTOHHUS, TPAHCILIYTOHUEBBIX
9JIEMEHTOB W HEKOTOPBIX MPOAYKTOB jeneHus. Heopranuueckue
coenquHeHus. BemiecTBa BBICOKOH YHCTOTHI (B TOM YHCIE

IMOJTYIIPOBOJHUKOBEIC MaTCpHaJlbl, MaTCpHralbl
BLICOKOTGMHCpaTypHOﬁ CBCpXHpOBOI[I/IMOCTI/I); OonpCaACIICHUEC B HUX
OCHOBHBIX KOMIIOHCHTOB, IMPUMECCHBIX u JICTUPYIOIIUX

MHUKPOS3JICMCHTOB. HpHpOI{HBIC U CHUHTCTHUUYCCKHUC OPraHUYCCKUC
BC€IIECCTBA HW OJIEMCHTOOPTaHHUYCCKHUE COCAUHCHHA, IIOJIUMCEPHI.
BI/IHH aHaJau3a Takux OOBEKTOB U COOTBCTCTBYIOIIUC MCTOBI.

OIIK-1
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[Ipumepsl pemieHus 3axad4 KOHTPOJIS OPraHUYECKUX IPOU3BOJICTB.
Cneunanbuble 00BEKTHI OIpeAeIICHUS: TOKCUYHBIE u
palMOaKTUBHBIC BEIIECTBA, TOKCHUHBI B IMILEBBIX MPOIYKTax,
HAapKOTHKH, B3PBIBUATBHIE WU JIETKOBOCILIAMEHSAIOIMECS BELIECTBA,
rassl.

5.2.2. TunoBble 3a1aHMUs/3a1a4M /ISl OLEHKHU C(POPMHUPOBAHHOCTH KOMIIETEHIIUH

Ilpumepnvie 3a0anusn 011 ouenku chopmuposannocmu komnemenyuu OIIK-1:

1. KakoBo mnponenTHoe cojepkanue kapoonata B KOH, eciu npu TUTpoBaHMHM pacTBOpa
mesiouy ¢ peHoNPTAICHHOM U3pacxoaoBaHo 28.6 M1, a ¢ METHJIOBBIM OPaH)XKEBBIM 29.7 Ml
pacTBOpa COISTHOM KUCIOTHI?

2. Ilpu ompeneneHuH coiepkaHUs Kalblus B BojJe moTeHuuan Ca-CeleKTUBHOTO 3JIEKTPOoJa C
uneanbHoil HepHcToBekoit dynkiuei okaszancs paBusiM 80 MB. B cranmaptHOM pacTtBOpe
xjopuaa Kanblus, coxepkamem 40 wmr/n (Ca) morenmuman paseH 120 mB. Kakoo
CoJIep>KaHue KabIUs B BOJIE, MI/T?

3. Tlpu onpenenennn conepxanus sxenesa (1) B pacTBope monydmiin ciaeayrone pe3yibTaThl:
18.2, 18.3, 18.25, 18.5, 18.2, 18.25 wmkr/n. HyXHO 5nu HCKIIOUUTH BenuuuHy 18.45mmn?
[IpencraBbTe pe3ysbTaThl XUMHUYECKOTO aHAIH3A.

Ilpumepnvle 3a0anusn 015 oyeHku chopmuposannocmu komnemenyuu OIIK-2:

1. TlpoBeauTte SKCIEPUMEHT W YCTAaHOBHUTE IPUCYTCTBUE HUTpPAT-MOHOB B pactpe. Kakue
AQHUOHBI MOTYT MellaTb OOHApY)KEHHWIO HUTPATOB IO peakiuu “Oyporo kosbua’? OTBeT
00BsICHUTE.

2. Ocagnok, MOTyYeHHBIH MPH ICHCTBUH Ha UCCIIEAYEMYIO 33J]ady CMEChIO0 PACTBOPOB COJISTHOW U
CepHOM KHUCIIOT, 0e3 ocTaTKa pacTBOPHIICS B pacTBope ammHaka. Crenaiite BbIBOJ O COCTaBe
3a/1a4H.

3. MOXHO 1M HCIIOJIb30BaTh PacTBOP OMXpomara Kainus Ui ocaxkaeHus ctpoHuus? Ilpuseaure
dbopmyny ocaaxa.

4. Kak npoBeputh, Kakoit u3 noHoB: Sn?* umu Sn** mpucyrcTyer B pactBope? Kak mepesectn
Sn** B Sn®*?

5. Kak ycTpanuTh Merarolee BIUsIHIE aMMOHUS IPH OOHAPY>KEHUH Kaus?

Ilpumepnbsle 3a0anus 0na oyenxku chpopmuposannocmu komnemenyuu OIK-3:

1. PaccuuTtaiite auarpammy coctostHUsl (hochopHOM KHUCI0Thl B pacTBope. C HCIONIb30BaHUEM
NOJYYeHHOM Juarpammbl BblOepeTe onTuManbHbli pH ans ocaxnenus ruapodocdara
MarHusl.

2. Kax usmenurcs pacrBopumocts AGCNS B 0.01 Momnb/n pacTBOpe aMMHuaka 1o CpaBHEHHUIO C
pactBopumocThio B Boge (ITPagens = 1.1-10722, IgKy = 3.32; IgK; = 3.92).

3. PaccumraiiTe MHAMKATOPHYIO MOTPEIIHOCTh NMpu TUTpoBaHuu 0.1 H pacTBOpa T'MIPOKCHAA
HATPHS PACTBOPOM COJISTHOW KHCJIOTHI B TIPUCYTCTBHH METHIIOBOTO OPAHKEBOTO.

Ilpumepnvie 3a0anusn 011 ouenku chopmuposannocmu komnemenyuu OIIK-4:
1. Tlpemanmoxkute cnoco0 oOmpeneneHuss HHUTPAT-HOHOB B BOJHOM pAacTBOpE Ha YPOBHE
konuenTpamuii 10~ Mons/n. ChopMyaupyiiTe OCHOBHBIE ITaIlbI AHAIIM3A.
2. Kakoll WHIUKATOp CJEAyeT WCIOIb30BaTh NPH THTPOBAHWHM BOJHOTO pPACTBOpa aMMHaKa
KHUCIIOTON. OTBET MOSCHUTE.

Ilpumepnuole 3a0anus 01 oyenxku chopmuposannocmu komnemenyuu OIIK-6:
1. Onpenenute coxepkanue meau (I1) B BogHOM pacTBope MmyTeM TUTPOBAHUS CTaHIAPTHBIM
pactBopoMm Tpusona b. Hanumute oTuet o npoaenaHHoit padoTe.
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6. YueOHO-MeTOAMYeCKOe M HHOPManMOHHOEe ofecrevyeHne TUCHUIIIUHBI

a) OCHOBHas JUTEparypa:

1.

Huxutuna H.I'., bopucoB A.I'., Xaxanuna T.M. AHamutuyeckas XuMus W (U3HKO-
XUMUYECKHE METObl aHalu3a. YUeOHUK U MPaKTUKYM ISl IPUKJIaAHOro OakaiiaBpuara. 4-¢
u3n., nep. U mom. [DnextponHbii pecypc]. M.: IOpaiit. 2016. 394 c. Pexum nocryna:
https://biblio-online.ru/viewer/90EB442F-2F25-4151-A05F-CD36C266691F#page/1.
bopucor, A. H. Ananutudeckass xumusi. PacyeTbl B KOJIMUYECTBEHHOM aHAIW3€: YYCOHUK U
MIPAKTUKYM JIJIS IPUKIAAHOTO OakanaBpuara. [DnekrporHsii pecype] / A. H. bopucos, U. 1O.
TuxomupoBa. — 2-¢ u3., uctp. u gon. — M.: U3marensctBo KOpaiit, 2016. — 118 ¢. Pexxum
J0CTyIa: https://biblio-online.ru/viewer/730FA9A7-4150-444A-A614-
5878CE7C04DC#page/1.

AnanuTHueckas XuMus. XMMHYCCKHE METO/IbI aHanu3a: Yuel. moc. [ DaekTpoHHsiid pecype] /
A.N. XKebentsen, A.K. XKepHocek u ap. - 2-¢ usn., crep. - M.: HULl UTH®PA-M; MHu.: Hos.
saanue, 2014. - 542 c.: wn.; 60x90 1/16. - (Beiciu. o6p.: bakanaBp.). Pexxum nocryma:
http://znanium.com/bookread2.php?book=419626/

OcCHOBBI aHANUTHYECKON XuMuu: [yued. s By3oB]: B 2 kH. / Ao H.B., bap6anar 10.A.,
Hopoxosa E.H., 3omoros H0.A., ViBanosa E.K. Ku. 2. - M.: Beicmas mkona, 2002. - 494 c.
OCHOBBI aHATUTHYECKOM XUMHUU: [yueO. 1yst By30B]: B 2 kH. / bosnbmiosa T.A., bpeikuna I'.J1.,
lapmam A.B., lonmmanoBa N.®., Jopoxosa E.H., 3omotoB 10.A., Banos B.M., ®daneeBa
B.W., HInuryn O.A. Ku. 1. - M., 2002. - 351 c.

0) JOMONHUTEIbHAS TUTEpATypa:

1.

AHanuTHYeckass XUMHA. XpoMaTorpaduueckue MeTOJbl aHanmm3a: YuyeOHoe mocolue.
[DnexTponnslil pecypc] / AWM. Kebentses. - M.: HUL] Undpa-M; Mu.: Hos. 3nanue, 2013. -
206 c. Pexxum nocryma: http://znanium.com/bookread2.php?book=399829/

AHnanutnueckas xumus. KonnuectBeHHbIl aHanu3. PU3MKO-XMMHUYECKHE METOABI aHAIU3A:
MPAKTUKYM [DIeKTpOHHBIN pecypc]: yuebHoe nocodue / Xapuronos 10.4., Ixxabapos J.H.,
I'puropsesa B.IO. - M.: I'S0TAP-Menua, 2012. Pexxum JOCTYyIIA:
http://www.studentlibrary.ru/book/ISBN9785970421994.html

[TonkopsiToB, A.JI. AHanuTHdeckas xumus. OKUCIUTEIbHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE!
yaeOHoe rocobue ajist By30B. [DnexktpoHHslid pecypc]. / AJL. Tlonkopsertos, JI.K. Heynauuna,
C.A. WItun. M.: MsparensctBo HOpaiit, 2017. 60 c. Pexum pnoctyma: https://biblio-
online.ru/viewer/1DBE7179-E7D7-412C-922C-840DB6B32463#page/1

Ananutndeckas xumus. Y. 2. KonuyecTBeHHBIN aHann3 (ONTHYECKHE, PEHTTeHO(A30BBINH U
PEHTT€HOCTPYKTYPHBIM MeTO/bl) [DNeKTpOHHBIM pecypc]: MeToa. ykazaHuss 1o Kypcy
"Anamutnueckas xumus' / AJI. CmupnHoB, A.M. T'ony6es, B.H. T'opsueBa u np. - M.:
WzmatenbetBo MI'TY  wum.  H. 3. baymanma, 2007. Pexum  mocryna:
http://www.studentlibrary.ru/book/bauman_0592.html

AHanutnueckas xumus. AHamuthka 1. OOmue TeopeTnueckne OCHOBBL. KadecTBeHHbIN
aHanmu3 [OnektpoHHbIN pecypc] / Xaputonos 10.5. - M.: I'DOTAP-Meaua, 2014. Pexum
JocTtyna: http://www.studentlibrary.ru/book/ISBN9785970429341.html

AHanutnueckas xumusi. Ananmutuka 2. KonndecTBeHHbIN aHanu3. PU3HKO-XUMHYECKHE
(MHCTpyMEHTaJIbHbIe) MeTObl aHanu3a [DnexTpoHHbIN pecypc] / H0.5. XaputoHos - M.:
I'DOTAP-Menna, 2014. Pexum JIOCTyTIA!
http://www.studentlibrary.ru/book/ISBN9785970429419.html

Ananutnueckas xumus. KauectBeHHbl ananmu3. Tutpumerpus. COOpHUK yHpa)KHEHUI
[DnexkTpoHHBIH pecypce]: yueOHoe mocodue [InexTpoHHsbli pecype] / FO. 5. Xapurtonos, JI.H.
Hxabapos - M.: I'SO0TAP-Menua, 2015. Pexum JIOCTYyTIA:
http://www.studentlibrary.ru/book/ISBN9785970432723.html
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https://biblio-online.ru/viewer/730FA9A7-4150-444A-A614-5878CE7C04DC#page/1
https://biblio-online.ru/viewer/730FA9A7-4150-444A-A614-5878CE7C04DC#page/1
http://znanium.com/bookread2.php?book=419626/
http://znanium.com/bookread2.php?book=399829/
http://www.studentlibrary.ru/book/ISBN9785970421994.html
http://www.studentlibrary.ru/book/bauman_0592.html
http://www.studentlibrary.ru/book/ISBN9785970429341.html
http://www.studentlibrary.ru/book/ISBN9785970429419.html
http://www.studentlibrary.ru/book/ISBN9785970432723.html

8. BacunbeB B.I1. Ananutnaeckas xumus. Ka. 1. - M.: lIpoda, 2005. - 366 c.
9. Bacwubes B.I1. Ananutnyeckas xumus. Ku. 2. - M.: [lpoda, 2005. — 383 c.

B) mporpammHoe obecriedenne u HTepHeT-pecypchl (B COOTBETCTBUU C COACPKAHUEM TUCITUTUIAHBI)

1. Jopoxosa E.H., IIpoxoposa I'.B. 3agaun u BOIpOCHI [0 aHAIUTUYECKON XUMHH. M.:
Mup, 2001. 267 c. [DneKTpoHHBII pecypc]:

http://www.chem.msu.ru/rus/books/2001-2010/dorohova/all.pdf

2. lllamoBamoBa E.H., IluporoB A.B. Xpomarorpaduueckue METOIbI aHaIU3a.
Metoaudeckoe mocodue s crenuanbHoro kypca. MIY, 2007. [DnekTpoHHBII
pecypcl:

http://www.chem.msu.ru/rus/teaching/analyt/chrom/part1.pdf

3. 'apmam A.B., Copoknna M.H. MeTtponorudeckue OCHOBBI aHAJIUTHYCCKON XUMHUU
[DnexTpoHHbIN pecypc]:

http://www.chem.msu.ru/rus/teaching/analyt/garmash.pdf,

4. CaiiT Hay4yHOTO coBeTa o aHanutTuieckor xumun PAH: http://www.rusanalytchem.org

Y4eOHO-MeToIn4ecKast TUTeparypa Ui JaHHON JUCIUIUIMHBI UMECTCS B HAJTMUUU Ha CalTax
usnarenbctB «lOpaitr» (http://www.urait.ru/) u smexTpoHHBIX OHOIHOTeYHBIX cuctemMax HHIY
(http://www.lib.unn.ru/ebs.html), moctyn k koTopbiM MpenocTaBieH cryaeHTaMm. CalThl U31aTEILCTB
CoJepXKAT TMPOU3BEACHUS KPYIMHEHIINX POCCUHUCKUX YYEHBIX, PYKOBOJIUTEIICH TrOCYIapCTBEHHBIX
OpraHoB, TperojaBareieii BeIylUX BY30B CTPaHbI, BBICOKOKBAIU(HUIIMPOBAHHBIX CIEIUATUCTOB B
paznmuuHbIX chepax OmsHeca. DOHABI OMOMMOTEK CPOPMHPOBAHBI C YYETOM BCEX H3MEHEHHU
o0pa3oBaTeNbHbIX CTAaHAAPTOB M BKIIOYaeT Yy4yeOHHMKH, Yy4yeOHble T™ocoOus, MoHorpaduu,
aBTopedeparbl, AUCCEPTAIMH, DHIUKJIONCIANH, CJIOBAPU U CIPABOYHHKH, 3aKOHOJIATCIIHHO-
HOPMATUBHBIC JIOKYMEHTBI, CIEIHAJIbHbIC MEPUOJUYCCKUE H3JIaHUS W U3JIaHHs, BBITYCKaeMbIC
U3JIaTeIbCTBAMH BY30B.

7. MaTepHaJILHO-TeXHI/I‘-leCKoe od0ecneuyeHue AUCHHUIIIIMHBI

[Momemenus: MpeaCTaBIsAIOT co00l yueOHbIe aymuTopuu (JIEKIMOHHBIE ¢ BMecTUMOCThI0 200
YeJIOBEeK M CEMUHApCKUe € BMECTHUMOCTbIO 40 uesoBeKk) s NpOBeIeHHs Y4eOHBIX 3aHATHH,
MPEeTYCMOTPEHHBIX mporpaMmoit. Jlekimonnsie ayautopun (308 kopr. 5, 328 kopm. 2) ocCHaIICHBI
000OpyJOBaHMEM U TEXHHYECKUMHU CpEJICTBAMU OOYYEHHUS: IEPEHOCHBIM MYJIbTUMEIUHHBIM
IIPOEKTOPOM, HOYTOYKOM M BBIXOJOM B ce€Th VHTepHeT, Jockoi M MenoM (i pa3dbopa YacTHBIX
BOIIPOCOB U JIETAIN3ALUN TEOPETUYECKUX ACIEKTOB JUCLHUIUIMHBL, a TAKXKe PELICHUs] MPaKTHUYECKUX
3amad). AyAWTOpHUS sl TIPOBENEHHs] ceMUHapckux 3aHsatuil (125 kopm. 5) Taxke ocHamieHa
HEOOXO/MMBIM 000OpYIOBAHUEM: CTALMOHAPHBIM MYJIBTUMEAUNHHBIM MPOEKTOPOM, HOYTOYKOM C
BBIXOJIOM B C€Th MIHTEpHET, TOCKON U MEJIOM.

HaumMmeHnoBaHue
cnenuaJIbLHBIX®
NoOMeIeHuH n

TMOMeIeHui ISt

OCHAaIIEHHOCTDh CNEeNHATbHBIX
NoMelleHU U moMeneHu 1Jis
CaMOCTOSITeIbHOM paldoThI

odecrmeueHus.

CaMOCTOSATeIbHOM
padoThI
Yuebnas aynutopus g | KoMiuiekt cnenuanu3upoBaHHON * Microsoft Windows 7 Home Basic OA CIS
MIPOBEICHUS 3aHATHH | MeOenu, Jlocka mist mema JIK 11 O and GE, munensus OEM

HepequL JIMIECH3UOHHOI'0 MPOrpamMmMHOIro

PexBU3UTHI MOATBEPIKAAIOIIECro JOKYMEHTA

JICKIIMOHHOTO THMa. TIp.
Tl'arapuna, 23, kopm. 2,
ayn. 328

3012 (3 anemeHTa); TEXHUYECKHE .

CpeACTBa: MPOEKLUMOHHBIN SKpaH
ScreenMedia Goldview HacTeHHBIH,
[IEPEHOCHON MYJIbTUMEIUUHBII
poekTop, HoyTOyk Lenovo G770

Microsoft Office Professional Plus 2010
Russian Academic Open 1 License No Level,
JIMLICH3US Ne60411808, Jara BBITAYH
24.05.2012 1.

TTomemenune IS
CaMOCTOSTEITLHOU PabOTHI

KommnekT cniennanu3npoBaHHOM
Me0elr, TepCOHAIBHBIE KOMITBIOTEPHI

* Microsoft Windows Professional 10,
JImmensus Ne 67001233, nara BeITaun
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np. ['arapuna, 23, xopm. 1, | , UMeeTCs BBIXOA B UHTEPHET 09.06.2016 1.

aym. 205 * Microsoft Office MS Office Standard 2013;

cepsepHas ymnen3uss MS SQL Server
JInnensus Ne 65097676, nara Belgaun

23.04.2015 .
YyeOnas ayauropusi st | KOMIUIEKT crienuain3upoBaHHOMN * Microsoft Windows XP Professional Russian
MPOBEICHHUS 3aHATHH | MeOeNN; TEXHUYECKHUE CPEICTBA: Upgrade Academic Open No Level,
JICKIIMOHHOT'O THUIIA TIEPEHOCHON MPOEKIIMOHHBINA dKpaH JInnensus Ne 15988873, nara Belgaun
np. ['arapuna, 23, kopm. 5, | DRAPER DIPLOMAT 60x60 MW 15.01.2003 .
ayn. 308 BlackCase, mynbTimMeuitHbIi * Microsoft Office 2007 Russian Academic
mpoexTop BenQ MP-512 DLP, Open No Level
HoyTOyK Acer Extensa 5620Z T2390 | Jlunensus Ne 43178981, nata Bbiaun
12.12.2007 .

[TomemieHust [7Isi CaMOCTOSITENBHONM pabOThl OOYyYaIOUIMXCS OCHALICHBl KOMITbIOTEPHOM
TEXHUKOH € BO3MOXHOCTBIO MOIKIIOYEHUsT K ceTd "MHTepHer" u obOecnedeHbl JOCTYIIOM B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa3oBaTeNbHYIO cpeny (205 kopm. 1).

[Tporpamma coctasiieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC BO HHI'Y. [Ipukas HHI'Y ot
13.05.2020r. Ne 275-OJ] «O BBeaeHuM B JelcTBHE 00pa30BaTEIbHOTO CTaHAApTa BBICHIETO
obpazoBanus — cnenuaiureT no cnenuaigbHocTH 04.05.01 «DyHmameHTanbHas W TMPHKIATHAS

XUMUSD)

ABTOp (BI)

J.X.H., Ipo(. B.A. Kpsios
J.X.H., Ipod. O.B. Hunpyx

Peniensenr (b1)
K.X.H. c.H.c. DI'YII "OHIIILI

HUMUC um. FO.E. Cegakona" A.A. Ca3zonoB

3aBeayronuit kadeapoi,

1.X.H., Ipod. A.B. Kusi3eB

[IporpamMma o1oOpeHa Ha 3aceJaHuU METOANYECKONH KOMUCCHUM XMMHMUYECKOTO (aKysbTeTa

oT 2021 rona
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