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JIMCT aKkTyaJu3anuu

BusupoBanue PI/I niis ncno/iHeHHsI B 04epeiHOM Y4eOHOM roay

IIpencemarens MK
04 wrons 2021 r.

Pabouas nporpamma nepecMoTpeHa, 00CykIieHa U 0100peHa JUIs
ucronHenns B 2021-2022 yueGHOM roAy Ha 3aceaHuy Kabeapsl

[Iporokomor 20 1. Ne
3aB. xadenpoii

Buzuposanue PIIJI 1151 MCIOJIHEHHSI B 0UepPETHOM YUeOHOM roay

IIpencenarens MK
20 T

Pabouas mporpaMmMa nepecMoTpeHa, 00CyXIeHa U 000peHa IS
ncromaenns B 2022-2023 vuedbHOM ronv Ha 3acenadun kathennsr

IIpotokom oT 20 . Ne
3aB. Kadeapoii

Buzuposanue PIIJ] 1151 MCIOJIHEHHSI B 0U€epPETHOM YUeOHOM Toy

IIpencenarens MK
20 T

Pabovas mporpamma nepecMoTpeHa, 00CyXkKIeHa U 0JJ00peHa IS
ncromaenns B 2023-2024 vuebHOM ronv Ha 3acenanun kathennsr

IIpotokon or 20 1. Ne
3aB. Kadeapoii

Buzuposanue PIIJ] 151 mcnonnnenusi B ouepeHOM y4eOHOM roay

IIpencenarens MK
20 T.

Paboyas mporpamMma nepecMOTpeHa, 00CyXkIIeHa U 0J00peHa I
ncrnonaenns B 2024-2025 vuebHoM ronv Ha 3acenadun kathennsr

IIporokon or 20 1. Ne
3aB. kaenpoit



1. Mecto nucuuniannbl B crpykrype OINIOII

JlucuuiinHa « AHAJIMTHYECKAss XUMUsD» OTHOCUTCS K 00s13aTenbHoi yactu biaoka 1 OITOII mo
HarnpasieHuto moarotToBku 04.03.01 «Xumus» (b1.0.03), sBisercs o0s3aTenbHON JI1 OCBOCHHUS
CTyZICHTAaMH OYHOH M OYHO-3a04HOM (opM 00yueHHs Ha BTOPOM TroAy oOydeHus B 3 u 4 cemecTpax,
COOTBETCTBEHHO.

HeoOxonumoii 6a30if [UIsi OCBOCHHMS aHATUTHUYECKOW XUMHH SIBISIIOTCS KypChl XHMUH,
MaTeMaTHKU U GU3UKH, MPENoiaBaeMble B CpEAHUX 00I1€00pa3oBaTeIbHbIX HIKOJIAX WIH B CPEAHUX
CHELMAIbHBIX y4eOHBIX 3aBeAcHMsIX. [l ycnemHoro M IOJHOTO OCBOEHHUS  pa3/eioB
AQHAJIMTUYECKOM XUMHHM U TIOJNyYeHUs HABBIKOB BBIMIOJIHEHUS AaHAIW3a HEOOXOIUMBbI 3HAHUS
XMMHUYECKHX CBOWCTB, COCTaBa M CTPOEHHUS TPOCTHIX BEIIECTB M XHUMHYECKHX COCAMHEHHUH,
MMOHMMAaHUE B3aMMOCBSI3U CTPOCHMSI BEUIECTBA U IMPOTEKAIOIIUX XUMHUYECKUX pEaKiui, yMEeHHE
IIPOTHO3UPOBAHUSI  CBOWCTB  BELIECTB HAa OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIIUX U3
nepuoanueckoro 3akoHa u Ilepuoguueckoit cucrteMbl 31eMeHTOB. OCBOEHHE COBPEMEHHBIX
WHCTPYMEHTAIBHBIX METOZOB aHaimu3a ((u3ndecknx © (U3UKO-XUMHUUECKUX) TpeOyeT 3HaHUS
dbyHIaMeHTaNnbHbIX pasfenoB (usuku. ['pamoTHas craTucTHyeckas o00paboOTKa pe3ysbTaToB
XMMHAYECKOTO aHaJI3a HEBO3MOXKHA 0€3 OCBOCHHUs (PyHJaMEHTAJIbHBIX Pa3/esioB MaTeMaTHKH. J{iis
HaumOoJee TOJHOTO UCMOJb30BaHUS TPUEMOB AaHAIMTUYECKOW XHWMHUU B aHaiu3e OOBEKTOB
OKpY’Kalomien cpesibl, ONOIOTHIECKUX M TEXHOJIIOTHIECKUX cpell TpeOyeTcs BlIaieHue pOrpaMMHBIM
o0ecrieueHreM KOMIBIOTEPOB U UX HCIIOJIb30BaHUE JIs TUIAHUPOBAHUS XUMUYECKUX HCCIETOBAHUIMA
U 00pabOTKM AKCIEPUMEHTAIBHBIX JAaHHBIX. B 3TOW CBsA3M, AN YCHEIIHOTO H3YYeHHUs Kypca
aQHAJIMTUYECKOW XMMHUU PEKOMEHAYETCS MpEeIBApUTEIbHOE OCBOCHHE MaTepuayia TaKuX AMCLUILIINH
Kak oOmas xumus, (usnka, MaTemMartuka, WHPOpPMATHKA W COBPEMEHHBIE WH(POPMAIMOHHEIC
TEXHOJIOTHUHU.

3HaHUS U HABBIKH, MPHOOPETEHHBIC B Kypce M3YyUYCHHS AHATMTUYECKONH XUMHUH, HEOOXOMMBI
JUIS YCHEIIHOTO OCBOCHHS BCEX TUCIUIUIMH 0a30BOM M BapUaTUBHOM 4YacTH MpodecCHOHANBHOTO
LMKJIAa ¥ YCHEIIHOTO MPOBEACHUS UCCIIEI0BATENbCKON PabOTHI.

JucuunnuHa «AHaTUTUYECKash XUMHSD SIBISETCS OCHOBOWM JUIsl M3Y4YEHHS TakuxX obJacteit
3HaHUS Kak (pu3ndecKas XUMHsL, OPraHUYeCKass XUMHS, BBICOKOMOJICKYIISIPHBIE COSAMHEHUS, XUMHUSI
3JIEMEHTOOPTaHUYECKUX COCTUHEHNH, XUMUU IPUPOAHBIX COEAMHEHUH.

IeasiMu ocBOEHMS TUCHMILIMHBI KAHAJIMTHYECKAST XUMMSD> ABJISIOTCS
® CHCTEMHOE OCBOCHHE OCHOBHBIX TEOPETHYECKHX IOJIO)KEHHH AHAJIMTUYECKOM XUMHUU Ha
COBPEMEHHOM YPOBHE pa3BUTHS HayKH, OSKCIEPUMEHTAIbHON TEXHUKH M JIOCTHIKEHUUN
IIPOMBIIIJIEHHOTO ITPOU3BO/ICTBA,
e npuoOpeTeHHEe TMPAKTUUECKUX HABBIKOB IPOBEJIEHHs  HMCCIeIOBaHMH B 00JacTu
AQHAJTUTUYECKONW XMMUU KaK (yHaMEHTaJIbHOW HayKH.

3agaun TUCHMUIIMHBI:

®  W3yYCHHE TCOPUU XMMHYECKUX MPOIECCOB B PACTBOPAX, TE€TEPOTCHHBIX CHCTEMaXxX U IJIa3Me,
JISKAIIUX B OCHOBE aHAJTUTHYSCKUX METOHOB;

®  H3YyYCHHE TEOPETHYECKUX OCHOB COBPEMEHHBIX XMMUYECKUX U MHCTPYMEHTAJIbHBIX METOOB
aHaJM3a, UX BO3MOXKHOCTEH, 00acTell MpUMEHEHHUs U OTPaHUYCHHI;

e (opmupoBaHHE HABBHIKOB MPAKTHYECKOW aHAIUTHYECKOW pPabOTHI, POPMHUPOBAHUE YMEHUS
COTIOCTABJIATh PA3IUYHBIC METOJbl aHAJIM3a W BBHIOMPATH JYUYIIHH W3 HUX JUISI PEIICHHS
KOHKPETHOW aHaJTUTUYECKOH 3a1auH;

e (opmupoBaHHME YyMEHUS TPHUMEHATH OCHOBHBIE TPUEMBbl AHATUTHYECKOTO pa3JeieHHUs,
KOHIICHTPHUPOBAHUS U OMPEIEIICHHS BEIIECTB JJI aHAJIM3a peaJbHbIX 00BEKTOB.

2. TIlnmanupyemble pe3yJibTAThl 00yYeHHs 10 JUCIHILINHE, COOTHECEHHBIE ¢ MJIAHUPYEMbIMHI
pe3yJibTaTaMHi OCBOEHHSI 00Pa30BaTEIbHOI MPOrpaMMbl (KOMIETEHIHSIMH M HHIHKATOPAMHU
AOCTHIKEHHUS] KOMIIETEHIIU i)



Ilinanupyemble pe3yJbTaThl 00y4eHHsI 10 THCHHUIIJIHHE HaunmeHnoBanue
(MoyJ110), B COOTBETCTBHH ¢ HHIUKATOPOM IOCTH:KEHUS OLIEHOYHOT'0
DopmupyemuIe KOMIEeTeHIMH cpeacTsa
KoMEETEHIHM (Ko7, HNuaukarop Pe3yabTaTrbl 00yyenust
CoAcpxKanue AOCTHKEHMSA 10 JMCUMIIUHE
KOMITETCHITAHN) KOMIIeTeHIINH
(xom, conepxaHue
WHIUKATOPA)
OIIK-1 OIIK-1.1. 3namp ciocoObI pacueTa COACp>KaHusl | Y CTHBIN ONpoC,
Crniocoben CucrematusupyeT 1 | aHaJIuTa B OOBEKTE IO pe3yjibTaraM | KOHTPOIIbHAS
aHaJM3UpOBaTh U aHAIN3UpPYeT JKCIIEpPUMEHTA. padoTa, sK3aMeH
HHTCPIPCTUPOBATH pe3yJIbTaThI Ymemsp BHIUNCHATH KOHIOCHTPALUIO U
pe3yJIbTaThl XUMHUECKHX MAaccy ONpPEAENSIEMOro KOMIIOHEHTA
XUMHYECKUX DKCIIEPHMEHTOB, o BEJINYUHE AHAJIMTUYECKOTO
3KCIIEPUMEHTOB, HAGTIONCHIA, CUTHAJIA.
Ha6JIIOIIeHE/II71 M| yavepenit, a Taioke Bnaoempy npssMplMM ¥ KOCBEHHBIMU
A3MEpPEHUM. METOJIaMU OIIPEAEIICHUs COAEPKaHUS

pe3yNIbTaThl pacyeToOB

. aHaJmTa o AKCIIEPUMEHTAIBHO
CBOMCTB BCUICCTB U
ONpeJIEICHHOMY 3HAYEHHIO
MaTepHaIoB
aHAJINTHYECKOT'O CUTHAJIA.
OIIK-1.2. 3namo BUIbI MOrPEIIHOCTEH,
ITpeanaraet BO3HHUKAIOIINX B nporecce
HHTEPIPETAIUIO MPOBEJICHUS aHAIM3a XUMUYECKUMHU U
pe3yJIbTaToB WHCTPYMEHTAIbHBIMH METOJAMHU.
COGCTBEHHEIX Ymems nionTBEpKIATH NPABUIBHOCTD

IKCTIEPUMEHTOB U
pacdeTHo-
TEOPETUYECKUX paboT
C UCTIOJIb30BaHHEM
TEOPETUYECKUX
OCHOB
TPAAUIINOHHBIX U
HOBBIX Pa3JIeIoB

MIOJIy4aeMbIX pE3YyJIbTATOB aHaIMU3a,
BBISIBJIAITH  IpyOble  MOrPEUIHOCTH,
BBIYUCIIATH CIIyYalHBIE MOTPEIIHOCTH
U COIOCTaBIIATh UX TEOPETHYECKUMH
BO3MOKHOCTSIMUA METOZIOB

Bnaoempw crocob6amu pacuera
ClyyallHBIX M CHUCTEMaTHUYECKHUX
HOFpCIHHOCTeﬁ u MMpEaACTaBICHUA

PE3YJIbTATOB AHAJIN34A.

XUMHHU
OIIK-1.3. 3namp BaxHEHIINE XapaKTEPUCTUKU
dopmynupyer HCTOJIb3YEMBIX AHATUTHYECKHUX
3aKJTFOUCHUS U METOJIOB,  IO3BOJISIOLIME  CHEIaTh
BBIBO/JIbI I10 3aKJIFOUCHUC (6] KOPPEKTHOCTHU u
pe3yiabTaTaM aHalu3a AOCTOBCPHOCTU IMOJIYUCHHBIX
JIUTEPATYPHBIX pe3yapTaTOB aHAIM3A.
JAHHBIX Ymem»  cpaBHUBaTH  pe3yJsbTaTHI
9
COBCTBEHHEIX JKCIIEPUMEHTa C  COOCTBEHHBIMHU
skcrepumenTansupy | PESYIBTATAMH, TONYICHHBIMA paHee
MpA pEIICHUH AaHAJOTUYHBIX 3a/1ad
U pacyeTHo-
W/UIM C pe3yibTaTaMu, OMHCAHHBIMHU
TEOPETUIECKHUX paboT
. B JIUTEpATypeE.
XUMHUYECKOI .
Bnaoems wHaBbIKaMH  KPUTHYECKOU
HaIPaBJICHHOCTH

OLICHKH TIOJIy4aeMbIX pE3yJIbTaTOB
npu HOpMyITUPOBAHUU 3aKIIOYCHUS U
BBIBOJIOB.




OIIK-2

Crocoben
MIPOBOJIUTH c
COOJIIOZICHHEM HOPM
TEXHUKHU

OIIK-2.1. Paboraer ¢
XUMHYECKUMH
BEILIECTBAMH C

co0JII0JIeHrEM HOPM

3uamo (U3NKO-XMMHUYECKHE
CBOWCTBA M TEXHHUKY O€30MaCHOCTH
XUMHUYCCKUX BCIICCTB, IMMPUMCHACMBIX
B aHaJU3e.

Ymemsp paboraTh ¢ XUMHUYECKUMU

VYcTHBIH ompoc,
KOHTPOJIbHAS
paborta, S3K3aMeH

TEXHHUKU
0e3011acCHOCTH 6e30MaCHOCTH BEIIECTBAMH,  HCIOJb3yEMbIMH B
XAMHYECKAN XAMHYECKOM  aHaiu3e, coOromast
9KCHEPUMEHT, TEXHUKY 0€30M1aCHOCTH.
BKJIIIOYass ~ CHHTE3, Bnaoems  naBbikamMu  paboOTBHl €
aHalu3, U3y4YeHHe anmaparypoi u  oOopyJoBaHUEM,
CTPYKTYPBI " UCIIOIb3yEMOM B XUMHYECKOM
CBOWCTB BEULIECTB U aHajmse, coburo1as TEXHUKY
MaTepHajoB, 0€30MaCHOCTH.
HCCJIEIOBAHUE OIIK-2.3. [IpoBonut | 3namo AITOPUTM MPOBEJICHUS
IPOLECCOB € HX CTaHIapTHBIE CTaHJApTHBIX orepanuit TSt
y4acTHEM. oreparyy st OIIpe/IeJIEHUs] XUMHUYECKOT0 COCTaBa
ompesieeHus aHATM3UPYEMOM MPOOBHI.
XUMHYECKOrO 1 Ymems ocymecTBisATH CcTaHIapTHBIE
dazoBoro cocrapa | OTICpalnn TIpH IIPOBEJICHUI
BeIeCTE H XMMHUYECKOI0 aHaJIM3a.
MATEPHATIOB HA HX Bnaoems HaBrIkaMu HpOBeIIeHI{H
OCHOBG CTaHJapTHBIX orepaui,
UCTIOJB3YEMBIX TIPU  OIPENEICHUHN
XUMHUYECKOT O cocraBa
AHATM3UPYEMOM MPOOBHI.
OlIK-2.4. llpoBogut | 3namey  anroput™M  pabOTBl  Ha
HcCie10BauA OCHOBHBIX IIIMPOKO HCHOJB3yEMBIX
CBOMCTB BCIICCTB | gganuTHYECKUX MpUOOpax.
MaTepHnaJios ¢ VYmems  ocymecTBIsTh  Ga3oBbIE
HCIIOJIb30BaAHUEM
N orepanuu Ha aHATTMTUYECKOM
CCPUMHOT'O HAYYHOT'O
0o0Opy/ZOBaHUU  TpU  NPOBEACHUU
o0opymoBaHU
UCCIIeIOBAHMS.
Bnaoemy HaBbikamMu paboThl Ha
cepuitHOM 000py10BaHUU ISt
peteHwst TEXHOJIOTUYECKHUX,
9KOJIOTUYECKUX U Hay4YHO-
HCCIIEIOBATEILCKUX 33/1a4.
OIIK-3 OIIK-3.1. 3namb COBpEMEHHBIE TEOpPETHUYECKHE | YCTHBIA omnpoc,
Cnocoben Hpnmensier u ITOIYOIMITUPUYECKUE MOJIenun KOHTpPOJIbHAsA
IIPUMEHSITh TCOPCTHIECKUE U | perieHUs aHATUTHYECKUX 3a7ay. pabora, sKk3aMeH
pacueTHoO- TOTYSMIMPHICCKHC | Vyemp npUMEHATH MAaTEMAaTHYECKHE
MOJEIH IIpU
TEOpEeTUYECKHE MoJIeNu Ui 00paboOTKU pe3yIbTaToB
pereHny 3a1a49
METO/IBI TUTSt y W3yYEHUs]  XMMHYECKOTO  COCTaBa
o XUMHNUYCCKOU o 6
U3yYeHUs] CBOMCTB wanpagnennoctn | AHATH3HPYEMOFi POOHL.
BEILIECTB 51 Bnaoems  HaBbIKAMH  TIOCTPOEHUSA
OpOIECCOB €  HX TEOPETUYECKUX M MOTYyIMIUPUUECKUX
y4acTHeM C MoNleNield  TpW  pPEIIeHWW 33134
UCTIOJIb30BaHUEM AHATTUTUYECKON XUMHH.




COBPEMEHHOMU OIIK-3.2 3namp OCHOBHBIE IPHEMbI 00PaOOTKU
BBIYMCIIUTEILHON Hcnons3yer pe3yabTaTOB XUMHYECKOI'O aHAJIM3a C
TEXHUKH. CTaHapTHOE IIOMOIIIBIO COBPEMEHHOTO
TIpOTPaMMHOC HPOrPaMMHOTO 00ECTICHEHHS.
obecneueHue Ipu |y, oy nmoslydath W 00pabaThIBaTh
peleHny 3a1aq
UMHYECKOl pe3yNbTaThl XMMHYECKOrO aHaliu3a C
nanpasnensocy | TOMOIIBIO COBPEMEHHOI0
MIPOrPaMMHOT0 OOECTIeUeHU.
Bnaoems»  naBbikamMu  paboOTBHl €
MIPOrpaMMHBIM obecrnieueHreM
COBpPEMEHHBIX AQHATUTUYECKUX
puOOPOB.
OIIK-4 OIIK-4.1. 3Hamb OCHOBHBIC 3aKOHBI ()M3WKHU W | YCTHBIA Ompoc,
CrocobeHn Hcmonb3yer 6a30Bble | XMMUH, Heo0X0aUMBIE A KOHTPOJIbHAsA
IJIAHUPOBATh 3HaHUs B 001acTd | KOPPEKTHOM MMOCTAaHOBKH u | Pabota, sk3amen
paboTsI MaTEMATHKH 1 MIPOBEICHUS JKCIIEPUMEHTA 1o
XUMHYECKON dusuKy mpu W3Y4YCHHIO cocraBa 00BEKTOB
HaIpPaBJICHHOCTH, MUTaHApOBAHMH paGoT | PA3TMYHOTO  IPOMCXOXKICHHS c
o0pabaTkIBaTh u XHMHIECKOH MTOMOIIBIO MHCTPYMEHTAIBHBIX
UHTEPIPETHPOBATH wanpasnensocn | METOZIOB.
MOJTy4YEHHBIE Ymems Br1OUpaTh MeTOA aHAU3A IS
pe3yJIbTaThI C MOy YSHHS HE0OX0TUMOA
HCIOJIb30BaHUEM uHpopMallUd O KA4eCTBEHHOM U
TEOPETUICCKUX KOJIMYECTBEHHOM cocTaBe
3HaHUU u aHATM3UPYEMBIX OOBEKTOB.
MIPAKTHYECKUX Bnaoemp MeTonamu aHann3a BEIIECTB
HABBIKOB  pEIICHUS C HCIOJIb30BAaHUEM COBPEMEHHOTO
MaTEeMaTHYECKUX U AQHATITHYECKOTO  000Opy/NOBaHHS B
¢bu3nyecKux 3aaay. pamkax KJIACCUYECKHUX u
WHCTPYMEHTATBHBIX METOJIOB
aHaJM3a.
OIIK-4.2. 3namp pyHIaMEHTAIBHBIE OCHOBBI
OO6pabatbiBaeT MaTeMaTUKU U (PU3UKU AJIS pelIeHUs
JIaHHBIE C AHAJIMTUYECKUX 3a/1a4.
UCIIOJIB30BAHUEM Ymemo AHAJIU3UPOBATH
CTaHJapTHBIX KAueCTBEHHBIE W  KOJUYECCTBEHHBIC
CHoco60B pe3ynbTaThl aHauu3a MpH TOMOIIU
ANITPOKCHMALIHH aTnmpOKCUMAITHH.
S — Bnaoem»  HaBbIKaMu O6pa6OTKI:I
XAPAKTEPHCTHK TAaHHBIX c nocneayomeit
WHTEpIpeTaIei MOJTy4YEeHHBIX
PE3yJIbTaTOB.




OIIK-4.3.
WuTepnperupyer
pe3yIbTaThl
XUMHYECKUX
HaOJIOJICHUI ¢
WCTIOJb30BaHUEM
(hM3UYECKUX 3aKOHOB
Y TIpeJICTaBICHU I

3uamo paMKHu IIPUMEHUMOCTHU
TEOPETUYECKUX 3HaHUH u
MPAKTUYECKUX HABBIKOB JJISI PEIICHUS
TEX WM MHBIX MCCIEIOBATEIbCKUX
3ajau.

Ymems» npumensTs 3HaHus B 0051aCTH
(Gu3MKK, MaTEeMAaTUKU M XUMHHU JUIS
OIMCaHMsI HAOJIOAAEMBIX SIBIICHUH.
Bnadems ¢duzmueckuMu OCHOBaMHU
METOJIOB aHaJIM3a JUIsl HHTEpIIpeTaluu

IOJIy4E€HHBIX B pe3yJibTare
XHMHMYECKOI'0 DKCIIEPUMEHTA JAaHHBIX.
OIIK-6 OIIK-6.1. 3namy  npaBuna  TpEACTaBICHHUS | Y CTHBIA onpoc,
Criocoben IIpencrasnser pE3yabTaTOB XUMHYECKOIO aHaju3a B | KOHTPOJIbHAA
IPEACTaBIIATH PE3yIbTaTHI pa60TI>I B CTaHI[apTHOfI (bopMe. pa60Ta, OK3aMCEH

pe3yJbTaThl CBOCH
paboThI B yCTHOM U
NMMCbMEHHOU (popme
B COOTBETCTBHUHU C
HOpMaMHU U
[IpaBUJIaMH,
HMPUHITHIMHU B
po(heCcCHOHATLHOM
cooOIecTBe.

BHJIE OTYETA IO
CTaHJapTHOH (opme
Ha PYCCKOM SI3bIKE

Ymemsy wznaratb u TpencTaBiIATh
pe3yabTaThl XMMUYECKOIO aHajln3a B
BUJIE OTYETa IO CTaHJAapTHOH Qopme
Ha PYCCKOM SI3BIKE.

Bnaodems criocobamu mpeacTaBieHUs
pe3yJabTaTOB XMMHMUYECKOTO aHajinu3a B
CTaHJapTHOHU dhopme.

OIIK-6-2.
IIpencrasnser
nH(pOpMAITHIO
XHMHUYECKOTO
COJICpKaHUS C

y4eToM TpeOoBaHui
oubmorpaduieckoi

KYJbTYpHI

3uamo IpaBuIIa oopMIiIeHUS
pe3yIbTaToB XUMHUYECKOT 0
9KCIIEPUMEHTA C YYeTOM TpeOoBaHUI
o6ubnuorpaduyeckoit KyJabTyphl.
Ymems vicnonp3oBaTe 3HAHUS TEOPUHU
U TIPAaKTUKU COBPEMEHHBIX METOJIOB
aHaIM3a TUTst MOy YCHHUS
oubnuorpaduyeckux CBEAEHUH 1O
3a/IaHHOMN TTpoOIeMaTHKeE.

Bnadems crnocobamu  M3JI0KEHUS
pe3yIbTaTOB XMMHUYECKOTO aHAIM3a C
y4eToM TpeOoBaHUI
O6ubanorpadguueckoil KyJabTyphl.

3. CTpyKTypa u coiep:kaHue JMCHUTIIMHbI

3.1 TpyanoeMKoCTh JUCUMIIIIMHBI

O4YHO-320YHAs
oyHas popma
(popma
o0yueHust
o0yueHust

OO0mast Tpy10eMKOCTh 12 12
Yacos 1o yueOHOMY IIaHY 432 432

B TOM 4YmcJje

ayIMTOpPHbIE 3aHATHS (KOHTAKTHAS

pabora): 326 260




- 3aHATHA JIEKIMOHHOTO0 THIIA 128 96
- 1a00paTOPHOIO TUIA 128 128
- 3aHSITHSI CEMHUHAPCKOI0 THIA 70 36
caMoOCTOsITe/IbHas1 padoTa 34 100
IMpome:kyTouHasi aTTeCTAIUS — 2 25
IK3aMeH

3.2. ConepxaHye TUCIUILINHEI

B TOM YHCJIC

KonTtakTHas padora (padoTa BO B3aUMOJelicCTBUH ¢ g
npenoz[aBaTeJIeM), qachbl lg
Bcero N3 HUX g 5
(uachl) % S
Z &
- ° £ S g
HaumeHnoBaHue u 5 g = & qg
KpaTKoe CoAep/KaHue ) = g 2 E = E =
pa3/esioB U TeM == . - £ 2. o S g
M CIMILTAHBI = g = = E = = S = 3 VS
» g » g E » E & 2 O3
g g g g 3 3
es) es) oo oo e e
2 2 2 2 2 2
3 & 3 & 3 & 3 & 3 & 5 | &
5 = 5 = 5 = 5 = 5 = 5 =
o o o o o o o o o o o o
Beenenue 5 5 4 2 4 2 1 3
Honnpie 48 | 48 | 20 | 16 | 12 | 8 | 12 | 12 | 44 | 36 | 4 | 12
paBHOBECHsI
Tereporennpie 46 | 46 | 16 | 12 | 8 | 2 | 18 | 18 | 42 | 32| 4 | 14
paBHOBECHsI
Komruecrsennuid | g5 | 66 | 20 | 16 | 12 | 6 | 30 | 30 | 62 | 52 | 4 | 14
aHAJIN3
Metonomnorus
XUMHUYECKOTO 15 15 4 2 3 2 4 4 11 8 4 7
aHaJIM3a
Hroro B 3 cemectpe | 180 | 180 | 64 48 35 18 64 64 | 163 | 130 | 17 | 50
CnexTpanbibie 48 18 | 14 | 10 | 5 | 16 | 16 | 44 | 35 | 4 | 13
METOBI AaHAIIA3A
DNCKTPOXMMHYECKH | ¢ 18 | 14 | 10| 5 | 32|32 |60 |51 4| 13
€ METObI aHAIN3A
Xpomarorpagueck | g 18 | 14 | 10 | 5 | 16 | 16 | 44 | 35 | 4 | 13
He METOJIBI aHAIN3a
Hpyrue ¢usnueckue 12 6 4 2 1 g 5 4 7
METO/bI AHAJIN3a
OCHOBHBIE OOBEKTEI 8 4 2 3 2 v 4 1 4
a”ajan3a
Hroro B 4 cemecTpe | 180 | 180 64 48 35 18 64 64 163 | 130 | 17 50
Hroro 360 | 360 | 128 96 70 36 128 | 128 | 326 | 260 | 34 | 100




Texymuii KOHTPOJIh YCHEBAGMOCTH pEATM3YeTCsl B paMKax 3aHATHM JabOpaTOpPHOTO |
CEMHUHAPCKOI0 THUIIA.

IIpomexyTouHas arTecTanus NPOXOAMT B BHUJE KOMIUIEKCHOIO 3K3aME€Ha B YCTHOM (opme B
BUJIC OTBETA 00YYAIOLIETOCS Ha TEOPETHUECKUE BOMIPOCH Kypca (C MpeaBapUTEIbHON MOATOTOBKOM),
pelIeHNH NPAaKTUYEeCKUX 3a7jad M IOCIEYIOLUUMM CcOOeceOBaHMEM B paMKax TEMaTHKU Kypca.
CobecenoBanue NpoBOUTCS B hOpME BOIPOCOB, HA KOTOPbIE CTYJCHT JOJDKEH JaTh KPATKUI OTBET

Coaep:xaHue pa3aejaoB JUCIHILINHDI

3.1.1. Knaccmyeckuii XUMHUYECKHUA aHAJIU3
3.1.1.1. BBeaenue B aHAJTUTHYECKYIO XHMHUIO

[IpenMeT aHaIUTHYECKONM XUMHUHU, MECTO B CHUCTEME HayK, CBSI3b C IPAKTUKON. 3HaueHue
AHAJIUTMYECKOW XHMMHUM B HayKe, 3KOHOMHUKE M Jpyrux cgepax. OCHOBHBIE 3Tallbl Pa3BUTHSA
aHanuTH4YecKo XxumMuKu. COBpEMEHHOE COCTOSIHME U TEHACHLMU PA3BUTHUS aHATUTHYECKON XMMMHU:
MHCTPYMEHTAIN3ALNs, aBTOMAaTU3allisd, MaTeMaTHU3alysi, MHUHUATIOPU3aLUs, YBEIMYEHUE JI0JIU
($u3NYECKUX METOJO0B, MEPeX0]] K MHOIOKOMIIOHEHTHOMY aHallu3y, CO3/1aHHE CEHCOpPOB U TECT-
MeTo10B. OCHOBHBIE aHAJIUTUYECKHE NPOOJIEMbl: CHIDKEHUE Ipejesia 0OHapyKeHUs, MOBBILICHHE
TOYHOCTH ¥ U30MPATEITBLHOCTH, 00ECIIEYeHUE IKCIIPECCHOCTH, aHAIN3 0e3 pa3pyIIeHus, JTOKaIbHbIH
aHaIu3, JUCTAaHUMOHHBIA aHanu3. Hay4yHas XMMUKO-aHAIMTHYECKAs JINTEPATypa.

CrpykTypa u KiIacCU(pHKAIMs COBPEMEHHOM AaHAJUTUYECKOM XUMHMU. TepMHUHOJOTHS B
aHaJTUTUYEeCKON xumuM. KadecTBEHHBIN M KOJIWYCCTBECHHBIM aHaln3. Buasl aHamm3a: M30TOIHbIM,
3JIEMEHTHBIM, CTPYKTYpHO-TpyNNoBoW (()yHKIMOHAJIBHBIN), MOJEKYJSIpHBINA, BEIIECTBEHHbIMH,
¢dazoBblil. Xumuueckue, GuU3MUecKre U OMOJIOrMUECKHE METOAbl aHaiau3a. Makpo-, MOJyMHKpO,
MHKPO-, YIBTPAMHUKPO- U CYyOMHUKpPOAHAJIH3.

3.1.1.2. NonHbie paBHOBeCHS

Tunpl XUMHYECKHX peakuuii U MPoLeccOB B AHAJIUTHYECKONH XuMUM. OCHOBHBIC THUIIBI
XUMHUYECKHX pPeaklii B aHAIUTUYECKOW XMMHH: KHCIOTHO-OCHOBHBIE, KOMILIEKCOOOpa30BaHUS,
OKHCJICHUS-BOCCTAHOBJEHUS. Vcmonb3yemble MNpOLECChl: OCAXKIEHUE-PACTBOPEHHE, IKCTPAKIHUS,
copbuus. KoHcTanTel paBHOBecusi peakuuid u mpoieccoB. COCTOsSHUE BEIIECTB B HJCATBHBIX U
peanbHbIX cucrtemax. ConpBaranusi, HOHM3AIMs, Auccomnuanus. [loBeneHue SIEKTPOJIUTOB U
HEDJIEKTPONUTOB B  pactBopax. Teopusi [ebas—Xiokkens. Kosddummentsr axkTUBHOCTH.
Konnentpanuonuesie KoHCTaHTHL. OOIasi U paBHOBECHAs KOHIICHTPAIMH. Y CJIOBHBIE KOHCTAHTHI.
['padmyeckoe onricanne paBHOBECUH.

KuciorHo-ocHoBHbIe peaknun. COBpeMEHHbIE NPEACTABICHHUS O KHCIOTaX M OCHOBAHUSIX
(reopuss Jlptouca). Teopuss bpencrena-Jloypu. KoOHCTaHTHI KHCIOTHOCTH ¥ OCHOBHOCTH.
KucnorHeie 1 0CHOBHBIE CBOMCTBaA pacTBopuTeneid. KoncranTa aBronporonu3a. BinusHue npupoasl
pacTBOpPHUTENS Ha CHIIy KUCIOTHI M OCHOBaHUS, HUBeNUpyouwmii u nuddepeHmupyrommii 3¢ dext
pactBoputens. bydepHbie pacTBopel M uX cBoiicTBa. bydepnHas emkocTs. Bwrumcnenus pH
pacTBOPOB KHUCIOT M OCHOBaHHMI, MHOTOOCHOBHBIX KHCJIOT M OCHOBAHUM, CMECHU KHCJIOT H
OCHOBAaHUM.

Peakuuu kommiexkcooOpasoBanusi. THUIBI KOMIUIEKCHBIX COEAUHEHHH, UCIOJIb3YEMBbIX B
aHANMUTHYeCKOW XxuMuu. Knaccudukaiys KOMIJIEKCHBIX COeIMHEHUN (BHYTpUC(HEpHBIE KOMITJIEKCHI
W WOHHBIC accoruaThl). CBOWCTBA KOMIUICKCHBIX COCAMHEHUH, WMEIONME aHATUTHYECKOE
3HAaYCHHUE: YCTOHYMBOCTb, pPacTBOPUMOCTD, OKpacka, JIETYYECTb. Crynenuaroe
KOMILUTeKcooOpa3oBanue. KonmuecTBeHHBIE  XapaKTEPUCTHUKH  KOMIUIEKCHBIX  COCIUHEHUM:
KOHCTAHTBl YCTOWYMBOCTU (CTymeHuYaThie u o0mue), GyHKIus obpa3zoBaHus (CpeaHee JTUTaHTHOE
YHCII0), PYHKIMS 3aKOMIUIEKCOBAHHOCTH, CTETIEHb 00pa30BaHus KomIuiekca. DaKkTopbl, BIAUSIONIIE
HAa KOMIUIEKCOOOpa30BaHUE: CTPOCHHE IIEHTPAILHOTO aroMa U JIMTaH/Aa, KOHIEHTpAIus
KOMIIOHEHTOB, pH, MOHHas cuia pacTBopa, TeMieparypa. BiusHue komIuiekcooOpa3oBaHHUS Ha
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pacTBOPUMOCTh COCIUHCHMH, KHCJIOTHO-OCHOBHOE paBHOBECHE, OKHUCIIUTEIILHO-
BOCCTAHOBUTENIbHBIA TIOTEHIIMAT CHUCTEM, CTAOWIIM3allMI0 pPa3IMYHBIX CTEIEeHEH OKHUCIICHUS
anemMeHTOoB. CrocoObl  TOBBIMICHHUS] UYYBCTBUTEIBHOCTH W CEJICKTUBHOCTH  aHAlM3a C
HCIIOJIb30BAHUEM KOMILICKCHEBIX COCIMHCHUI.

OKHNCIUTEbHO-BOCCTAHOBUTEIbHbIE PEaKIUM. OJICKTPOAHBIM MNOTEHUUAI. YpaBHEHUE
Hepuacra. Cranpmaptaeii u  QopmanbHbiii moTeHIUaNbl. CBS3b KOHCTAaHTBHI PABHOBECHUS CO
CTaHJIapTHBIMU TTOTeHUMAIaMu. HanpaBieHnue peakiyu OKUCIEHUS U BOocCTaHOBJICHUS. DakTopsl,
BIIMAIONINE HA HAINPABJICHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. [loHsTHE O CMEIIaHHbIX
noreHuraitax. OCHOBHbIE HEOPraHMYECKHE M OPraHUYECKUE OKUCIUTEIM U BOCCTaHOBUTEINH,
MpUMEHsAEMble B aHalu3e. MeToJbl NPEIBAPUTETHLHOTO OKHUCIEHUS U  BOCCTAHOBIICHUS
ONpeAeISIEMOr0 KOMITOHEHTA.

3.1.1.3. I'ereporenHblie paBHOBeCHS

IIpouecchl ocaxneHus: U cooca:kaeHns. PaBHoBecue B cucreme pactBop - ocagok. Ocaiaku
u ux cBoiictBa. IloHsTne mpousBenaeHUs pacTBOpuUMOCTH. Pacuer  pacTBOpuUMOCTU
TPYJHOPACTBOPUMBIX JJIEKTPOJUTOB 110 BEJIUYUHE IPOU3BEICHUS PACTBOPUMOCTH. DakKTophl,
BIUSIIOLIME HAa PACTBOPUMOCTH OCAJKOB: TeMIIepaTypa, MOHHAs CUJa, JACWCTBHE OJHOMMEHHOTO
MOHA, peaKuy IPOTOHNU3ALINN, KOMIUIEKCOOOpa30BaHusl, OKUCIIEHUA-BOCCTAHOBIICHUS, CTPYKTYypa U
pazMep uacTUll. YCIOBHS TMOTYy4YeHHUS KPUCTAIUIMYECKUX U aMOp(HBIX 0caakoB. ['omoreHHoe
ocaxzaeHue. Crapenue ocanka. I[IpuumHbBl 3arps3HeHHs ocaika (COBMECTHOE OCaXJEHUE,
COOCaXKJeHue, Mociuenywiee ocaxaeHue). Knaccudukamus paslIuyHbIX BHIIOB COOCAKICHUS
(amcopOmusi, okkiro3usi, u3omMopdusm). [lomokuTeNnbHOE W OTPHUIIATENBHOE 3HAYCHUE SIBJICHHS
COOCXKJICHUS B aHAIIU3E.

3.1.1.4. Koan4yecTBeHHBIN aHAJIN3

I'paBumerpuuecknii  merox aHanu3a. CyImHOCTH T'PaBUMETPUYECKOIO  aHAU3a,
IpenMyIecTBa U HeAOCTaTKu MeToja. [IpsMble n KOCBeHHbIE METOABI onpeseneHus. Baxuelme
OpraHMYecKne U HeopraHudeckue ocaaurenu. OOmas cxema omnpexaeneHuil. TpeboBaHust K
ocaxJaeMoM UM rpaBuMeTpuyeckod  ¢opmam. [Ipumepsl NpPaKTUYECKOro  NpPUMEHEHHUs
IpPaBUMETPHUECKOr0 METO/Ia aHAJIN3A.

Turpumerpuueckne MeTOAbl aHaJM3a. MeToabl TUTPUMETPUUYECKOTO  aHANIM3A.
Knaccugpukanusa. TpeOoBaHus, NpeabsABIseMble K PEaKIUU B TUTPUMETPUUYECKOM aHaiu3e. Bujbl
TUTPUMETPUYECKUX OIpeNeIeHuil: mpsiMoe, oOpaTHOe, KOCBEHHOE TUTPOBaHHE (TUTPOBAHUE
3amectutenst). CrnocoObl BBIPaKEHUS KOHIIEHTpAllMM pPAacTBOPOB B TUTPUMETPUHU. ODKBUBAJICHT.
MonsipHass Macca SKBUBasleHTa. llepBuuHBIe cTaHAApThl, TpeOoBaHUs K HUM. DukcaHaibl.
Bropuunsie ctannaptel. Bunsl kpuBbix TuTpoBaHusa. CKadyoK TUTpOBaHHA. ToOYKa SKBUBAICHTHOCTH
Y KOHEYHAsI TOYKA TUTPOBAHMsI. ABTOMAaTHUECKUE TUTPATOPHI.

KucioTHo-ocHOBHOe THTpOBaHMe. [locTpoeHne KpHUBBIX TUTpOBaHMs. BiusHHE BeTUYMHBI
KOHCTaHT KHUCJIOTHOCTH WJIM OCHOBHOCTH, KOHIIGHTpAllMM KHUCJOT WJIM OCHOBAHWM, TEeMIIEpaTyphl,
MOHHOM CHJIBI Ha BEJMYMHY CKauka Ha KpUBOW THUTpoBaHUsA. KHCIOTHO-OCHOBHOE TUTPOBAaHHE B
HEBOJHBIX cpenax. KucioTHO-OCHOBHbIE HWHAMKATOphbl. llorpemHocTn TUTpOBaHHS — IpH
OTIpEeJIeIEHUN CUJIBHBIX M CIa0bIX KHUCIOT M OCHOBAaHUH, cMeceil KUCIOT U ocHOBaHMM. [Ipumepsl
MPAaKTUYECKOTO TIPUMEHEHUSI.

OKHCIUTEIBHO-BOCCTAHOBUTEIbHOE THTpoBaHMe. [locTpoeHue KpHUBBIX THUTPOBAHHMS.
dakTopbl, BIMAIONIME Ha BEIMYMHY CKauyka Ha KPHUBOH THUTPOBAHWS: KOHIIEHTpAIMs HOHOB
BOJIOpO/ia, OOpa3oBaHME KOMIUIEKCOB M MAaJOpPacTBOPUMBIX COEIUHEHMH, HMOHHAs Cuia,
temmeparypa. CriocoObl onpeneneHnsi KOHEUHON TOYKM TUTPOBaHUs; MHAUKATOphl. [lorpemuocTtu
TUTPOBaHMUA. METO/bl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS (II€pMaHTaHATOMETPHS,
HonoMmerpus u Hoxumerpus, Ouxpomatomerpusi). IlepBHuHBIE W BTOPUYHBIE CTaHAAPTHI.
WNHpukaTopsl.

10



OcangutesbHoe TUTpoBaHue. CrocoObl OOHApPY)KEHHUS KOHEYHOM TOYKH THTPOBAHUS,
uHauKatopsl. [lorpemnoctu TutpoBanus. [IpuMepsl MPpakTUYECKOTO IPUMEHEHUS.

Kommiiekcomerpuueckoe TuTpoBaHHWe. Heopranumueckue M OpPraHUYECKUE TUTPAHTHI B
KOMILIEKCOMETpUHU.  VIcronp30BaHHE  aMUHOIMOJIMKAPOOHOBBIX ~ KHCIOT  (KOMILJIEKCOHOB) B
KOMIUIEKCOHOMETPUU. MeTallsIOXpOMHBIE HHIWKATOPBl U TpPeOOBaHUs, MPENBSBISEMbIE K HUM.
CriocoObl  KOMITJIEKCOHOMETPUYECKOTO  THTPOBAaHHUS:  NpsMoe,  OOpaTHOE,  KOCBEHHOE.
CeneKkTUBHOCTh TUTPOBaHUS U crocoObl ee mobilieHus. IlorpemHoctu tutpoBanus. IIpumepst
MPaKTUYECKOTO IPUMEHEHUS.

3.1.1.5. MeTomo/10russ XUMHYECKOIr0 AaHAJIN3A

Metoabl Bblae/ieHNs, pa3iejeHus U KOHUeHTpupoBanus. OCHOBHbIE METO/BI pa3zesieHus
U KOHIUEHTPUPOBAHMS, UX POJb B XHMHUYECKOM aHaiu3e. CouyeTaHWe METOJIOB PA3CICHUS U
KOHIIEHTPUPOBAHUS C METOAAMH OMpeJesieHus; THOpuaAHble MeToAbl. Pa3aeneHue comoctaBUMBIX
KOJIMYECTB DJJIEMEHTOB M OTJACICHHE MAaJbIX KOJIWYECTB OT OonbimmuX. OJHOCTYNCHYATBIC W
MHOTOCTyIE€HYaTble Tmporecchl pasaenenus. Koncrantel pacnpenenenus. Koaddumment
pactpenenenusi.  Cremenp  u3BieueHus.  Koodpduument — paspenenusa.  Koadduument
KOHIIEHTPUPOBAHUS.

MeTtpoJioruyeckue OCHOBbI XHMHYECKOro aHajam3a. OCHOBHBIE CTaauUd XMMHYECKOTO
aHanu3a. OCHOBHBIE METPOJIOTHYECKHE MOHATHS U MPEACTABICHUS: U3MEPEHHE, METO/IbI U CPE/ICTBA
W3MEPEHHM, TOrPEIIHOCTH. AHAIUTHYECKUH curHan u nomexu. CrnocoObl ompeaeeHus
CoJIep>KaHus O JaHHBIM aHAIUTUYECKUX U3MEPEHUH.

OCHOBHBIE XapaKTePUCTHKH METOJIa U METOJIMKH aHanu3a: Kod()(PHUIIMEHT 9yBCTBUTEIHLHOCTH,
npeen oOHApYKEHHs, HIDKHSSI U BEPXHSIsI TPAHUIIBI ONPEACIEMBIX COIeP KaHUM, MPAaBUIBHOCTh U
BOCITPOU3BOJUMOCT.

Knaccudukanusa norpemHocteld aHanuza. CucreMaTH4YecKue M Cly4ailHble MOTPEIIHOCTH.
[TorpentHoCTH OTAENBHBIX CTaAMK XUMHUYECKoro aHaimmza. CrocoObl OLIEHKH TPABUIBHOCTH:
UCIIONIb30BaHUE CTAHJAPTHBIX 00pa3loB, MeToA [100aBOK, METOJ BapbUPOBAHMS HABECOK,
COTIOCTaBJICHHE C JIpyruMu Metofamu. CTaHIapTHBIE 00pa3llbl, UX W3TOTOBJICHHE, aTTECTAlUS U
ucnons3oBanue. Craructuyeckas o00paboTKa pe3yNbTaTOB HM3MEPEHUN. 3aKOH HOPMAlbHOTO
pacripeiesieHus clyqaiiHbIx omuoOok, t- u F-pacnpenenenus. CpeaHee, nucnepcus, CTaHIApTHOE
oTkJoHeHue. [IpoBepka THUNOTE3bl HOPMAIBHOCTH, THIOTE3bl OJHOPOJAHOCTU PE3YJIbTATOB
n3mepennii. CpaBHEHHE TUCIIEPCUU M CPEAHHUX JBYX METOJIOB aHaIHM3a. PerpeccHoHHBIN aHamu3.
TpebGoBaHusi K METPOJOTUYECKUM XapaKTEPUCTUKAM METOJAOB U METOJUK B 3aBUCHMOCTU OT
00bekTa U 1enu aHanu3a. CrocoObl MOBHIICHUS! BOCTIPOMU3BOAMMOCTH U MTPaBUIILHOCTH aHaIN3a.

3.1.2. UHcTpyMeHTAIbHbIE METOAbI AHAJIHN32
3.1.2.1. CnekTpajibHbIe METObI AHAJIN3A

Cnektpockonuyeckue MeToabl. CIEKTp JIIEKTPOMATHUTHOTO W3Iy4YeHUS (DHEprus,
CIOCOOBI €€ BBIPAKEHUS;, TEPMHUHBI, CHMBOJBI WM CIWHUIBI DHEPTHHM W3TYYSHUS; TUAa30HbBI
W3ITyYeHUs, TUIBI HYHEPreTHUECKUX mnepexofoB). OCHOBHBIE TUIBI B3aMMOJACHCTBUS BELIECTBA C
W3IIyYeHUEM: SMHCCHS (TeIIoBasi, JIIOMHUHECIIEHIINS), TIoTJoleHne, paccesane. Knaccudukanus
CHEKTPOCKOMUYECKUX METOAOB MO 3Hepruu. Kiaccudukanus CHeKTPOCKOMMYECKHX METOJIOB Ha
OCHOBE CIIEKTpa OJIIEKTPOMArHUTHOTO W3JIy4eHHUs (aTOMHAs, MOJIEKYJISIpHAs) H XapakTepa
B3aUMO/JICHCTBHS DJIEKTPOMArHUTHOTO M3JIyUeHHsI C BEIeCTBOM (aOCOpOIMOHHAs, SYMUCCHOHHAS
CHEKTPOCKOMU).

Cnektpbl aromMoB. OCHOBHBIE H BO30YKIEHHBIE COCTOSIHHSI aTOMOB, XapaKTePUCTUKHU
COCTOSIHMI. DHepreTuueckue nepexoanl. [IpaBuna otbopa. 3aKoHBI UCITYCKAHHS W TOTJIOMICHHUS.
BeposSsTHOCTH  SJEKTPOHHBIX TMEPEXOJOB M BPEMEHAa JKU3HH BO30YXKICHHBIX COCTOSHUIA.
XapakTepUCTUKH CHEKTPAJbHBIX JIMHUHN: TOJOXEHHE B CHEKTPE, MHTEHCUBHOCTH, MOJIyIIMPHHA.
CrHekTphl MOJIEKYIT; BX 0COOEHHOCTH. CXEeMBbI 3JIEKTPOHHBIX YpOBHEH Monekybl. [Ipencrasienue o
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MOJTHOW SHEPTHMH MOJIEKYJ KaK CyMMBI DJJIEKTPOHHOMW, KoJieOaTeNhbHOM W BpallaTeIbHOM.
3aBUCHMOCTD BUBI CIIEKTPA OT arperaTHOro cOCTOSTHUS BeecTBa. OCHOBHBIC 3aKOHBI TIOTJIONICHHS
anexktpomaruutHoro wusnydenus (byrepa—JlamGepra—bepa) u wusnydenus (Jlomakuna—Illeiioe).
CBs3b aHAJTMTUYECKOTO CHTHAJIA C KOHIEHTPAIMEH ONpeAensieMoro COeAMHEHUus. Armmaparypa.
CriocoObl MOHOXPOMATH3AIMH JTYYHCTOW YHEPTUH.

MeToabl AaTOMHO# CHIEKTPOCKOIUH

ATOMHO-DMHCHOHHBII MeTOA. VICTOUHMKM aTOMu3alMU U BO30YXACHUSA: JJIEKTPUUECKUE
paspsabl  (IyroBble, HCKPOBBIC, IMOHUXEHHOI'O JaBlieHUs), IJIaMEeHa, WHAYKTUBHO-CBS3aHHAS
11asMa, Jiazeppl. OCHOBHBIE XapaKTEPUCTHKU MCTOYHMKOB aTOMHU3aLMU: TEMIEpaTypa IUIa3Mbl,
COCTAaB IUIAMEHU, KOHLUEHTpALUs 1EKTPOHOB. PU3NUECKUE U XUMUYECKHE MTPOIIECCHl B HCTOYHUKAX
aToMH3alu ¥ Bo30yxaeHus. CrieKTporpaduueckuii U CIIeKTPOMETPUYECKUN METObl aHaIN3a, UX
0COOCHHOCTH, 00NacTH MpuMeHeHHs. KadecTBEeHHBIH M KOJMYECTBEHHBIM aHanmu3. OCHOBHas
anmapaTrypa: cHekTporpadsl, KBaHTOMETpPbl. MeTOJl SMUCCHOHHOH CIEKTPOMETPUU IIJIAMEHH.
[ToaroroBka mpoObl K aHaIMW3y, OCOOCHHOCTH BBEIACHHS NpoObl B IUlamMeHa. [openku u
pactbutuTeny. [ImaMeHHbIe POTOMETPHI B CHEKTPOPOTOMETPHI.

ATOMHO-20COPOIMOHHBIN MeTOA. ATOMHU3aTOPHI (TUTAMEHHBIC M HeTUITAaMEHHBIC). VICTOUHMKH
U3JydyeHus (JaMmbl C IMOJIBIM KaToJAOM, HUCTOYHMKM CIUIOLIHOTO CIIEKTpa, Jas3epbl), HX
XapaKTEPUCTUKUA. BO3MOXKHOCTH, MPEUMyIIeCTBAa U HEJOCTATKU METO/1a, €r0 CPaBHEHUE C aTOMHO-
OSMHCCHOHHBIMH METOJIaMH (TOYHOCTh, H30MPATEIBHOCTh, UyBCTBUTEIBHOCTH, JKCIIPECCHOCTH).
[TpuMepbl MPaKTHYECKOTO MPHUMEHEHHs AaTOMHO-OMHUCCHOHHOTO M aTOMHO-a0COPOIIMOHHOTO
METOOB.

ATOMHO-du1yopecueHTHbIN. [IpuHIMn Metoaa; 0COOEHHOCTH U IPUMEHEHHE.

PentrenoguiyopecuentHbiii MeToa. [Ipuniun Metona; 0coOEHHOCTH U TPUMEHEHUE.

MeTtoanbl mosiekyJsipHoii (Y®, puaumoii 1 UK) cniekrpockonun

MouJiekyasipHasi adcopOuMoHHAs CIIEKTPOCKOMUS (cnektpodoromerpus).
@OyHKIMOHANBHBIM aHaNKW3 MO0 KOoJIeOATeNbHbIM M 3JEKTPOHHBIM crHekTpaM. OCHOBHOW 3aKoH
cBeTornoryomeHus. OTKIOHEHHsI OT 3aKOHA, UX IMPUYUHBI (XUMUYECKHE; TeMIepaTypa, 3(PpPeKTsl,
00yCJIOBJIEHHBIE PAaCTBOPUTENIEM; PACCEsIHUE CBETa; MOHOXpoMmaru3auus usinydenus). [lonsrtue o6
UCTUHHOM U KaXyIIeMcs MOJIIpHOM Ko3(dduuuenre mnorjoueHus. MHCTpyMeHTalIbHbIE
MOTPEUIHOCTH; ONTHUMAaJIbHbBIN MHTEpPBAJ U3MEPSIEMbIX 3HAYCHUH ONTUYECKON MIOTHOCTH. CocoOb!
olnpezieNieHUs] KOHIIEHTpaluu BeliecTB. M3MepeHue BBICOKMX, HU3KUX ONTHYECKHMX IUIOTHOCTEH
(muddepenmanbHblii METO). AHaATN3 MHOTOKOMIOHEHTHBIX cUCTeM. IIpuMepbl MpakTH4ecKOro
MIPUMEHEHUS METO/1a.

MonekyasipHasi  JIOMHHeCHEHTHasi  cmekTpockomusi.  OOmas  kiaccupuKaus
MOJIEKYJIsIpHOM mroMuHecHieHnu. Cxema Sl6ionckoro. dmyopecuennust u ¢GochopecieHIus.
3akoH Crokca-Jlommens. IlpaBuno 3epkanbHOM cummeTpun JleBmMHA. DHEpPreTMUECKU u
KBAaHTOBBIM  BBIXOJ. 3akoH BaBwioBa. TymeHne JIOMUHECUEHUMH. JIFOMHUHECHEHTHBIN
KayeCTBEHHBIH W  KOJMYECTBEHHBIH aHanu3. Ilpubopsr B  moMuHecueHuuu. I[Ipumepsl
MIPaKTUYECKOr0 MPUMEHEHHUS METO/1a.

3.1.2.2. DnekTpoXMMHYECKHEe MeTOAbI AHAIN3A

Oomas XapaKTEePUCTUKA AIEKTPOXUMUYECKUX METOJIOB. Knaccudukanus.
DNEeKTPOXUMHUYECKUE STUEUKN. VHIMKATOPHBIN 3JEKTPOJA U dJIEKTPOJ CpaBHEHUs. PaBHOBECHBIE U
HEPABHOBECHBIE DJIEKTPOXMMHUYECKUE CUCTEMBI. SIBIIEHHs, BO3HMKAIOIIME IIPU IPOTEKaHUU TOKA
(oMuyeckoe TaJCHHE HANPSOKEHUS, KOHLEHTPALlMOHHAsT W KUHETHYecKas TMOJIIpu3anus).
[Tonsipu3aliOHHBIE KPUBBIE U UX UCIIOJIB30BAHUE B PA3IUYHBIX JJIEKTPOXUMUYECKUX METOAX.

IMoTeHnuuomerpust
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IIpsimass motennuomerpusi. lsmepenune mnorennuana. OOpaTtuMble U HeoOpaTUMBbIE
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE CUCTEMBI. YpaBHeHHe HepHcra. MHAMKATOpHBIE 3IEKTPOIBI.
SIBieHust Ha BJEKTpoAax M B MPUANIEKTpoaHOM mpocTpancTtBe. HMonomerpusa. Knaccuduxarms
HOHCCJICKTUBHBIX JJICKTPOAOB: 3JICKTPOAbI C TOMOI'CHHBIMU U I'CTCPOICHHBIMU KPUCTAJUIMYCCKUMU
MeMOpaHaMU, CTEKJISIHHBIE 3JIEKTPOJIbI, AJIEKTPOAbI C MOJBUKHBIMA HOCUTEISIMH, (DEPMEHTHBIC U
ra304yBCTBUTENBHBIC  AJEKTPOAbl.  YpaBHeHHMe  Huxonbckoro.  Dnextpoanas — (QyHKIus,
KOA(P(UIMEHT CEeNeKTUBHOCTH, BpeMsi oOTkiuka. [Ipumepbl MpakTHUECKOro MPUMEHEHUs
HOHOMETPHH.

IMoTreHunomMeTpryeckoe TUTPOBaHMe. V3MeHEeHHE JIEKTPOJHOTO MOTEHIIMAala B Mpoliecce
tutpoBanusa. CrocoObl OOHapy)KeHUS KOHEYHOH TOYKHM TUTpoBaHUA. [IpuMepbl MpakTHYECKOTO
MPUMEHEHHUS.

KyJ/ionomerpus

Teopernueckue OCHOBBI Merona. CrnocoObl omnpeaeneHusl KOJIWYECTBa SJIEKTPUUECTBA.
[Ipsimasi KyJOHOMETpUS M KOCBEHHas (KyJIOHOMETpUYECKOoe TuTpoBaHue). Kymonomerpus mpu
IIOCTOSSHHOM TOKE M IIOCTOSSHHOM TMOTeHIuane. BHemHss u BHYTpEHHSS TeHepauus
KYJJOHOMETPUYECKOI'O  TUTpaHTa. TUTpPOBaHUE BJIEKTPOAKTUBHBIX U  AJIEKTPOHEAKTUBHBIX
KOMIIOHEHTOB. OrmpezeneHne KOHEYHOW TO4YKM TUTpoBaHus. [IpemmyniectBa W OrpaHUYEHUS
METO/a KYJOHOMETPUYECKOIO THUTPOBAHUS IO CPABHEHUIO C JPYTUMU TUTPUMETPUUYECKUMHU
MeTogamu. [IpumMepsl NpakTUUECKOro IPUMEHEHUS.

BoabsTammnepomerpus

Knaccugukanus BonbTammepoMeTpudeckux MerojoB. IlpemmyinectBa . HemoCTaTKU
pryTHOro »siekrpona. I[IpuMeHeHune TBepabIX deKTponoB. IlomydeHue U XapakTepucTHKa
BOJIbTaMIIEpHON KpuBoH. KoHJeHcaTopHbIN, MUTpaliMoHHbIH, 1updy3uoHHbINH TokU. [TpenenbHbIi
mubdy3nonnslii Tok. Ilonsporpadus. Ypasuenue WnbkoBuya. YpaBHeHHE MOJsporpaduyeckoit
BosHBI MnbkoBruua — I'eiipoBckoro. [loreHnnan momayBosHbl. PakTOPHI, BIMSIONNE HA BEIUYUHY
MIOTEHIMaa I1OJyBOJIHBI.

AMnepomerpuyeckoe TuTpoBanue. CymHocTs MeTofa. MIHnukaTopHble 351eKTpoibl. Beibop
NOTEHLIMAla WHAMKATOPHOIO 3JIEKTpoJa. AMIEPOMETPUYECKOE TUTPOBAHUE C OJHHUM M JABYMs
MOJSIPU30BAaHHBIMM ~ JIEKTpPOJaMU. Buabl KpuBBIX TUTpOBaHMsA. lIpumepsl NpakTHYECKOTro
IIPUMEHEHUs  BOJIBTAMIIEPOMETPUYECKMX METOAOB M  aMIIEPOMETPUYECKOTO  TUTPOBAHMS.
OmnpeneneHne KOHIIEHTPALUK BEIIECTB METO/I0M I'payHpOBOYHOr0 rpaduka U METOI0M J0OABOK C
UCIIOJIb30BaHUEM KJIACCUYECKOH, ocuuiorpadgu4eckoi, [IEPEMEHHOTOKOBOU BOJIbT-
aMIIEpOMETPHH.

Konaykromerpus

ONEKTPONPOBOJHOCTh PACTBOPOB M NMPHUHIMIBI KOHAYKTOMETPUH M KOHAYKTOMETPUYECKOTO
TUTPOBAHUS.

CpaBHMTENbHAs XapaKTEPUCTUKAa UYYBCTBUTEIBHOCTH M W30MpaTEIbHOCTH, oOOJacTel
IIPUMEHEHHUS dJIEKTPOXUMHYECKUX METOJOB.

3.1.2.3. Xpomarorpajpuyeckue MeTobl aHAIN3A

Cymaocts xpomatorpaduu. [lonsiTue o moaBmkHOM 1 HenoABkKHOU (hazax. Kimaccudukarms
METO/I0B TI0 arperaTHOMy COCTOSIHUIO TOJBIDKHOM W HEMOABWXHOM (a3, M0 MEXaHU3MY
pazzeneHus, Mo TexHukKe BblMoMHEHUs . CrocoObl mMoiydeHus Xpomarorpamm ((ppoHTalbHbIN,
BBITECHUTEJIbHBIN, 3MI0eHTHBIN). OCHOBHBIE MapamMeTpbl XpoMmarorpaMMbl. OCHOBHOE ypaBHEHUE
xpomarorpaduu. CenekTUBHOCTh U 3 (PEKTUBHOCTh XpoMaTorpaduueckoro pasjaeieHus. Teopus
TeopeTHyecknx Tapenok. Kunermueckas teopusi. Paspemenue kak (aktop onTuMHU3AIMU
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xpoMarorpaduueckoro mporecca. KadecTBEHHBII W KOJMYECTBEHHBIM XpomaTorpadudecKuit
aHaJIu3.

I'azoBass  xpomarorpadmusi. I'azoagcopOuuonnasi (razorBepaodasHasi) W raso-
JKHAKOCTHAsA xpomatorpagus. CopOeHTHI W HOCHUTENH, TpeOOBaHMA K HUM. MexaHu3M
pasnenenusa. Cxema razoBoro xpomatorpada. Kosonku. JleTeKTopbl, UX UYyBCTBUTEJIBHOCTb U
CeNeKTUBHOCTH. O0IacTH MPUMEHEHHS T'a30BOi XpoMaTorpaduu.

KuakoctHas xpomartorpadusi. Bunbl xuakocTHoi xpomatorpaduu. IIpenmyrecTra
BbIcOKO3((pekTuBHOM  kuakocTHOH  xpomarorpadpuu  (BDXX). HopmanbhHo-pa3oBenii  u
oOparnieHHOo-(a30Bbli BapuaHThl. [losgpHbIe 1 HENOJSAPHBIE HEMOABKKHBIEC ()a3bl U IMPUHIMIIBI UX
BbIOOpa. MonuduuupoBaHHbIE CHIIUKAreln Kak copOeHThl. CxeMa >KHIKOCTHOro xpomatorpada.
Hacocsl, konoHku. OCHOBHBIE TUIIBI JETEKTOPOB, UX YyBCTBUTECIBHOCTD U CEJIEKTUBHOCTD.

Honoodmennas  xpomartorpagpusi. CrpoeHne ©  (U3UKO-XMMHYECKHE  CBOMCTBA
MOHOOOMEHHUKOB. MloHOOOMeHHOe paBHOBecue. CelneKTUBHOCTh MOHHOIO OOMEHa M (PaKTOpPhI €ro
omnpenesonme. OdIacTu MpUMEHEHUsT HOHOOOMEHHOH Xxpomarorpadun. MonHas xpomartorpadus
KaK BapHaHT BBICOKOA(P(PEKTUBHONH HMOHOOOMEHHOH Xpomarorpaduu. OCOOEHHOCTH CTPOEHUS U
CBOWCTBa COPOEHTOB Il HOHHOM xpomarorpaduu. OTHOKOJIOHOYHAS M JBYXKOJIOHOYHAsT MOHHAS
xpomarorpagusi, UX IMpPEUMYILIECTBa U HeAOCTaTKH. VoHoxpoMaTorpapuueckoe OmpesesneHue
KaTHOHOB M aHUOHOB. MoH-mapHas u jurannooOMeHHas xpomarorpagus. OOmiye HpUHIUIIBL.
ITonBuxHbIE 1 HeMOABWXKHBIE (Ba3bl. O0IaCTH IPUMEHEHUS.

JKCKIO3UOHHAA  xpomartorpadgus. OOmme npuHIUNbl Meroaa. lloaBwkHble U
HenoJBWXHbIE (a3bl. OcoOeHHOCTH MexaHu3Ma paszzaeneHus. OnpenenseMble BelecTBa U 00JacTu
IIPUMEHEHUS METO/1a.

IlnockoctHass xpomatorpagusi. OOmue npuHUMNb pazjesneHus. CrnocoObl MOTydYeHHs
IJIOCKOCTHBIX XpOMAaTorpamMm (BOCXOSALINI, HUCXOAIIMI, KpYyTOBOM, IBYMEpHbIi). PeareHTs! 1uist
nposiBieHus: xpomarorpamm. ToHkocolHas XxpomaTorpadus. Mexanusmsl pazaeneHusi. CopoeHTh
U nojaBKHbIE ¢a3bl. bymaxkHas xpomatorpadus. Mexanuszmbl pazzaeneHus. [lonBuxHbie ¢a3bl.
O6nactu npuMeHeHusl.

3.1.2.4. ipyrue ¢puznyeckue MeToIbl aHATN3A

Macc-ciektpomerpusi. MaeHtuduxanuss u  ompeneiaeHHe  OpPraHMYeCKHUX  BEIECTB;
9JIEMEHTHBIM M HM30TOMHBIM aHanu3. Xpomaro-Macc-cnekTpomerpus. OOmue MpeacTaBIeHHUs O
pe3oHaHcHbIX (DIIP-, AMP-, MeccbayspoBckasi CHEKTPOCKONUS) U AAEPHO-PU3NUECKUX METO/1axX.

3.1.2.5. [IpumeHeHHE KIACCHYECKUX U HHCTPYMEHTAJIbHBIX METO0B /ISl AaHAJIHU3A peaTbHbIX
00LEeKTOB

OOBEKTBl OKpY’KaIOLIEH Cpeabl: BO3AYX, HPUPOJIHBIE M CTOYHBIE BOJIbI, MOYBBI, JTOHHbBIE
OTJIOXKEHUs. XapaKTepHble OCOOCHHOCTH U 3a/1a4M UX aHAJIN3a.

buonornyeckue MW MeAMIMHCKHE OOBEKTHl. AHAJIMTUYECKHE 3aJaud B 3TOM 00JIacTH.
CaHUTapHO-TUTHEHUYECKUI KOHTPOJIb.

I'eonornueckre 00BEKTH. AHAIN3 CHIIMKATOB, KapOOHATOB, JKEJIE3HBIX, HUKENb-KOOATbTOBBIX
Py, NOIMMETAINYECKUX PY.

Mertaisl, CIuIaBbl ¥ IpyTrUe NPOAYKTHl METAJUTYpru4ecKol MpoMblIeHHOCTH. Onpenenenne
YEepHBIX, IBETHBIX, PEIKHUX, OJIArOPOJHBIX METAJUIOB M aHajlu3 MX CIJIaBOB. AHaIu3
HEMETaJNTNYECKUX BKIIOUEHHUH U OonpeiesieHne ra3000pa3yromx npumeceid B Metayuiax. KoHTpons
METaJUTyprU4€CKUX POU3BOJICTB.

N3oronnble Matepuansl. OmnpeneneHue TOpHUsS, ypaHa, IUIYyTOHHSA, TPAHCILTYTOHUEBBIX
3JIEMEHTOB U HEKOTOPBIX MTPOIYKTOB JEICHUS.

Heopranuueckue coenuHeHus. BemecrtBa  BBICOKOM  4MCTOTBI (B TOM  4HCIIE
MOJIyIIPOBO/IHUKOBBIE MaTepUallbl, MaTepUalbl BbICOKOTEMIEPATYpPHOH CBEPXIPOBOJUMOCTH);
OIIPEJIETICHUE B HUX OCHOBHBIX KOMIIOHEHTOB, IPUMECHBIX U JIETUPYIOIIUX MUKPOJIEMEHTOB.
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[Ipupoansie u
COCAMHCHUA, ITOJIMMEPHI. BI/II[BI aHaJIn3a TaKuX 06’beKTOB N COOTBCTCTBYIOIIHUEC MCTOOBI. HpI/IMepr
pelleHus 3aa4 KOHTPOJISl OPraHuYeCKUX MPOU3BOJICTB.

CHCI_[I/IaJIbHLIe O6’beKTBI OMpCACIICHUA: TOKCUYHBIC U PAAMOAKTUBHBIC BCIICCTBA, TOKCHUHBLI B
MUIIEBBIX MPOIYKTaX, HAPKOTUKH, B3PbIBYATHIE U JIETKOBOCIUIAMEHSIOIINECS BEUIECTBA, Ia3bl.

CHHTCTUYCCKUC

OpraHU4Y€CKUC BCIICCTBA W DOJICMCHTOOPIraHUYCCKUEC

JlaGopaTopHbIii NPAKTUKYM

Neri/m | Ne paznena HaumenoBanue 1abopaTopHbIX paboT
JUCIUIIMHBI
1 3.112.u WNupuBunyansHble peakuyy Ha aHMOHBI. KOHTposbHAs 3a1a4a Ha
3.1.1.3. AHUOHBI (KAaUeCTBCHHBINM aHAJIU3).
2 3112 u NuauBunyanbuble peakiiuy Ha katronbl [-111 u VI ananutnyeckux
3113 rpynn. KontponbHas 3anaya Ha cMmech katuoHos I, 11, 11 u VI rpynn
(KayeCTBEHHBIN aHAIN3).
3 3112 u WNunuBunyansHble peakuuu KaTuoHOB 1V, V aHanuTudeckux rpymi.
3113 KonTponbhas 3anaya Ha cmech kaTuoHOB I11-VI rpynn (kauecTBeHHBIIH
aHaImn3).
4 3113 KonTponbHast 3a1aya Ha cMech KaTuOoHOB [-VI rpynn (kauecTBEHHBIN
T aHaImn3).
5 YcTaHOBIEHHE HOPMATILHOCTH PacTBOpa TUOCYJIb(aTa HATPUS 1O
3114.mn CTaHJAPTHOMY PAacTBOpY AuXpomarta Kanus. OnpeneneHue couepraHus
3.1.15 nonoB mMeau (II) B cmecu, nmonydyeHHoi npu o0paboTke OPOH3BI
(KOJIMYECTBEHHBII aHATIN3).
6 [IpuroToBneHue craHIapPTHOTO PaCTBOpPA OKcallaTa HATPHSI.
3114, VYcTaHoBI€HME HOPMAJIBHOCTH pacTBOpa epMaHraHaTta Kajius 1o
CTaHJJApPTHOMY pacTBOpY OKcayiaTa HaTpus. OnpeneneHnue Macchl HOHOB
xeinesa (II) B oOpasie (KOJIM4eCTBEHHbIN aHaIu3).
7 [Tpurorosnenue 0.1 H. pacTBOpa cepHOM KUCIOTHL. Pa3nensHoe
3114 oTpeziesieHUe COJIbl U IIE€JI0YU B CMECH.
8 3114 Omnpenenenue o01el KeCTKOCTH Bobl. OmpeiesieHue colepKaHus
T nonoB kainwiug (I1) B Bose.
9 3.1.2.1. Omnpenenenune xenesa (I11) mo peakiyu ¢ poJaHUAOM.
10 W3ydeHue cnekTpoB MOIJIOIEHUS! paCTBOPOB NIEpMaHraHara u
3.1.2.1. IUXpomara, paszienbHoe onpenaenenue xpoma (VI) u mapranna (VII) B
pacTtBope (.
11 3121 Onpenenenne Cu?" METONOM (POTOMETPHUECKOTO THTPOBAHHUS
T pacTBOpoM TpmioHa b.
12 3.1.2.2. KOoHAyKTOMETpHUUYECKOE TUTPOBAHUE CMECH JIBYX JJIEKTPOJIUTOB.
13 3.1.2.2. HNonomeTrpuueckoe onpeaesieHne HUTpaT-HOHOB.
14 3.1.2.2. [ToTeHIIMOMETpUYECKOE TUTPOBAHNUE CMECHU ABYX KHUCIIOT B BOJIHOM
pacTBope.
15 3.1.2.2. [ToTeHIMOMETPUYECKOE TUTPOBAHUE CMECH JBYX CHUJIBHBIX KUCIIOT B
HEBOJHOM Ccpelie.
16 3.1.2.2. [ToTennmomeTpudeckoe TUTpoBaHue pacTBopa xenesa (II) pacteopom
JUXpoMara Kajusl.
17 3.1.2.3. HoHooOMeHHOe pa3/ielieHne KaTHOHOB IIMHKa U HUKels1. Onpenenenue
UX COAEpkaHHs KOMILLIEKCOHOMETPHUUECKUM TUTPOBAHUEM.
18 3.1.2.3. ["azoxpomaTorpaduueckoe pa3iejeHre U onpeesieHue IpeeIbHBIX

YTJIEBOJIOPOOB MJIA TAJIOTEHIPOU3BOAHBIX YTIIEBOIOPOIOB.
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Ipumeyanus:
1. U3 pabor 9-18 oOs3aTenbHbl JUisl BBIMOIHEHUS 9 mo ycMoTpenuto mpenonasareins (10
3aHATHUR).
3 3aHsTUS IIaHUPYIOTCs Ha BbinoaHeHue Y NPC.
Tpu 3aHATHA ITAHUPYIOTCS HA CAAYy TEOPETUYECKUX JTOMYCKOB.
4. TlocnenoBaTenbHOCTh BBIIOJHEHNS PA0OT yCTaHABIMBACTCS MPEIOIaBATEIICM.

wn

4. YueOHO-MeTOANYECKOEe O0ecrieYeHre CaMOCTOSITeIbHON PadoThl 00y4arouXCcs

CamocTtosTenbHas paboTa CTyIEHTOB BKJIIOYAET pabOTy B YHUTAJIBLHOM 3ajie¢ OMOJIMOTEKH, B
y4eOHBIX KaOuHeTax (J1abopaTropusx) U B JOMAITHUX YCIOBUSX, C JIOCTYIIOM K pecypcam MHTepHer
JUIsL TIOATOTOBKM K YCTHOMY OIPOCY, KOHTPOJBHBIM paboTaM U TecTam, a Takxke odopmiieHue
HAYYHBIX PUCYHKOB B &JIbOOME KaK OTYETa [0 COOTBETCTBYIOIIUM TeMaM J1ab0paTOpHEIX padoT.

Otuersl MO J1abOpaTOpPHBIM pabOTaM MPEACTaBISIOT COOOM OTYETHBIM JOKYMEHT O paboTe
CTyJICHTa B TEUE€HHE ceMmecTpa. Hamuyme oT4yeToB, 3aYTEHHBIX IMPEMNOJaBaTelieM, BEIYIIETO
nabopaTopHble 3aHATHUS, SBISIETCS HEOOXOAMMBIM YCJIOBHEM [OMyCKa K CJade 5JK3aMeHa IIo
JTUCITUIUIMHE. DTO TaKXkKe OJIWH M3 3PPEKTUBHBIX METOJOB IO3HAHUS, TaK KaK HMEHHO B IPOIIECCe
HAIMCaHMs OTYEeTa CTYACHT [ETAJIbHO W BIYMYUBO aHAIM3MPYET OCHOBHBIC ATAlbl MPOBEICHUS
aHaJIM3a, MPOBOJMUT PACUYCTHl KOHIICHTPAIIMH OIMPEACIIEMOr0 KOMIIOHCHTa, (JOPMYIUPYET BBIBOJ O
IPOJIeNIaHHON paboTe, YTO CIOCOOCTBYET JIydllleMy YCBOSHHUIO MaTepHuala, pa3BUBAET y CTYJICHTOB
BHUMaHUE ¥ HAOIIOAATEIbHOCTD.

K dopmam TekyIiero KOHTPOIs yCreBaeMOCTH TUCITUIUIMHBI OTHOCUTCS ClIEAYIOIIee:

e VYCTHBIN OIpoC;

e KonrtponsHbeie pabotbl mo temam: «PactBopb»; «CocTosiHUME BellecTBAa U HOHHBIE
peakuuu B pa30aBIEHHBIX PACTBOPax»; «XUMHUYECKOE PAaBHOBECUE B CUCTEME «BOJIHBIN
pPacTBOP-TPYAHOPACTBOPUMBIN  ANEKTPONIUT»;  «OKHUCINUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuny; «KnciaoTHo-oCHOBHOE paBHOBecuE»; « KHCIOTHO-OCHOBHOE TUTPOBAHUEY;

e Komnoksuymsl o Temam paznenon 3.1.1. u 3.1.2;

e [IpoBepka 0TYETOB MO TeMaM JIAOOPATOPHBIX 3aHATUH.

Ochosy 015 camocmoamensHol no020MOKU CIMYOeHmos8 cocmasiam y4edHo-

MeToAuYeCKHe Noco0us:

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

2. Kymemosa H.B., Hunpyk O.B., AGpaxkeeB P.B. MeToauueckoe pykoBOACTBO K J1a00paTOpHEIM
pabotam 1o aHanutuueckoil xumuu. Hwxuuit Hosropon: Hunkeroponckuii rocyHHBEpCHUTET,
2017.55c.

3. Aopaxees P.B., Kynemosa H.B., Hunpyk O.B. MeTtoanueckoe pykoBOJICTBO IO KaYE€CTBEHHOMY
anamu3y. Hwkanit HoBropoa: Humxkeropoackuii rocyanBepcuret, 2017. 60 C.

4. Aopaxees P.B., Enunamesa E.B., Kynemosa H.B., JIuzynosa I''M., JlykytuoB A.A., Hunpyk
O.B. COopHuk 3amay no aHanuTuyeckoil xumuu st cryaeHtoB Il kypca. Yacte . Hiokuuit
Hogsropoa: Huxeroponckuii rocynusepcurer, 2016. 78 c.

5. Kamyrun A.A., Hunpyk O.B., AGpaxeeB P.B. ®ortomerpus. JlabopaTtopHblie pabOTHI It
CTYJACHTOB XMMMYECKOTro (akyibTera. YdeOHO-MeToauyeckoe mnocobue. Hiknuit Hosropon:
Hwxeropoackuii rocynusepcurer, 2014. 28 c.

6. KpsuioB B.A., Mocsarua [1.B. Xpomaro-macc-CEeKTpOMETPUUYECKOE OMpPEEICHUE BEIIeCTB.
VYuebHoe nocobue. Hwxuuit HoBropoa: Huxeropockuit rocynusepcutet, 2014. 80 c.

7. AopaxeeB P.B., Enmunamesa E.B., Kanyrun A.A., KpsuioB B.A., Kynemosa H.B., JIuzyHoBa
I''M., JlykytiioB A.A., Hunipyk O.B., Ceprees I'.M. JlaGopartopHbie pabOThI 110 Ka4€CTBEHHOMY
aHaU3y A CTYJCHTOB XMMUYECKOTO U OMOJIOrHYecKoro (hakynbTeToB. Y4eOHO-METOAMUECKOE
nocobue. Hmwxuuit Horopoa: Hmkeropoackuii rocyauBepcutet, 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 MeETOJaM aHaiu3a. YudeOHOo-meroauyeckoe mnocodue. Hmwkuuit Hosropon:
Hwxeropoackuii rocynusepcutet, 2013. 87 c.

Mocsarun  I1.B., KpsutoB B.A. T'azoxpomaTorpaguueckoe OINpeeieHne OpraHuYeCcKuX
TOKCHKaHTOB B Boje. Hwxauit Hosropoa: Hwxkeroponckmit rocynmBepcurer, 2012. 64 c.
[DnekTpoHHOE yueOHO-MeTomuueckoe mocooue]: http://www.unn.ru/books/met_files/Chrom.pdf.
AGpaxxee P.B. Meroasl aTOMHON CHEKTPOCKONMUH B AHATUTHYECKOW XUMHH. Y4eOHO-
MeTtonudeckoe mocooue. Hmwxuuit HoBropon: Hukeropoackuii rocynusepcurer, 2011. 39 c.
KpeuioB B.A., Ceprees I'.\M., Enunamesa E.B. Begenue B xpomarorpadudeckue MeTOabl
aHanu3a. MloHHbIii 0OMeH ¥ MoHHast Xpomatorpadus. Y4yeOHo-MeTouueckoe nocooue. Huwkuuit
Hosropoa: Huxkeropoackuii rocynusepeutet, 2011. 40 c.

KpsiioB B.A., Ceprees I''M., llnsnynoBa E.B. Ilpaktuueckass moHHast Xxpomarorpadus.
Hwxnuit Hosropoa: Huxeropoackuit rocynusepcuret, 2010. 54 c.

AbpaxeeB P.B., Kanyrun A.A., KpeuioB B.A., Kynemosa H.B., Jlusynosa I''M., JlykyTioB
A.A., Hunpyk O.B., CepreeB I''M. COopHHMK BOIpPOCOB U 3a7au MO AHATUTUYECKOH XUMHUU
(MHCTpYMEHTaJbHbIE METOJIbl aHalu3a) U1 CaMOCTOATEIbHOW paboTel cryaeHToB Il kypca.
YueOHo-meronuueckoe nocodue. Huwxuuit Horopoa: Huxeroponackuii rocynusepeutet, 2007.
40 c.

Ceprees I''M., KpsuioB B.A. HMonooOmenHass xpomarorpadusa. Omnucanue nabopaToOpHOM
pabotel cryneHToB llkypca ouHOW (Gopmbl OOydYeHHS XUMHYECKOTO (aKyiIpTeTa. YueOHO-
Meroandeckas pazpaborka. Hwkauit HoBropoa: Hmwxkeropoackuii rocynusepeuret, 2005. 17 c.
KpeuioB B.A. Xpomaro-macc-criektpomerpuueckuii Meron ananusa. Hwxuuit Hosropon:
Hwuxeropoackuii rocynusepcuret. 2004. 55 c.

HpOMe)KYTOLIHaH aTTeCTalus 10 UToraM OCBOCHUA AUCHUILIMHBI IIPOXOJUT B Q)OpMC 3javyera u

3k3ameHa B 3 u 4 cemectpax. K sk3aMeHy nomyckaroTcsi 0OydaroIIMecs, BBINOJIHMBILNE BCE

nmabopaTopHbIe paOOTHI U CABIINE BCE OTYETHI IO TEMaM JIa0OPATOPHBIX 3aHITHI.

KoHTpoJsIbHBIE BONPOCHI U 3aJaHus U1 IPOBEACHUS TEKYIIETO KOHTPOJIA M MPOMEXYTOYHOU

aTTeCTAalluy 110 UTOraM OCBOCHUA JUCHUIIIIMHBI IPUBCACHBI B 1II. 6.2.

5. DoHJ OLIEHOYHBIX CpeacTB 1Jist HpOMe)KyTO‘{HOﬁ aTrTeCTallum 1Mo JTMCHMIIJIMHE (MO}IyJIlO),

BKIIIOYAIOIIINM:
5.1. OnucaHue mKaja OLIEHUBAHUS PE3YJbTaTOB 00YUYEHHUS 110 TUCHUIUINHE
Yposenb Ilkaja oneHnBaHus ¢)OPMUPOBAHHOCTH KOMIETeHINIH
copmupoBaH
MJ10X0 O4eHb XOPOIIO0
HocTH HEY/IOBJIETBO | YJAOBJIETBOPH P
i X0po11o OTJIMYHO
KOMIETEHIHH pUTETBLHO TeJbHO P
(unauKaTtopa NMPEeBOCX0THO
JAOCTHKEHUS
. He 3aureno
KOMIIeTeHIHii) 3a4TCHO
OtcyTcTBHE YposeHb
Y N VYposeHb P .
3HAaHUH o 3HaHWH B
YpoBeHb MuHUMaNbHO | 3HaHMU B YpoBeHb
TEOPETHIECKO . N o0BeMme, N
3HaHUH HIKE | JIOMyCTUMBIH | oObeme, 3HaHUII B
ro MaTepuaa. COOTBETCTBYIOII
MHUHHUMAJIbHbI YPOBEHb COOTBETCTBYIOIL] 06'1>eMe, ypOBeHb
. €M Iporpamme
3HaHuAg Heposmoxroe | X 3HAHUI. €M IporpaMme HOATOTOBKH. COOTBETCTBYIO | syanmii B
T OLEHHTD TpeOoBaHHH. Jomymeno MOATOTOBKH. Jlonymero meM obbeMe,
MOMHOTY Wmenu mecto | MHOTO Jonyieno eCKONEKO nporpamme NPEBbILLAOLIE
SHAHM rpyObie HeTpyOBIX HECKOJIBKO O — MOATOTOBKH, M IIPOrpaMmy
BCICICTBHE OIIHOKH. OIIHOKH. HErpyObIX LIX OIHGOK 6e3 ommOOK. | oxroToBKH.
oTKa3a o160k
oOyuaromeroc
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s OT OTBETA

OTtcyTcTBUE o IIponemonctpu | Ilpogemoncrpu | Ilpoaemonctp | IIponemoncTp
0JICMOHC
MHHHMAJIbHBI P i pOBaHEI Bce pOBaHHI Bce HPOBaHbI BCE HpOBaHbI BCE
. HPOBaHbI
X YMCHUH. Tpu perennn OCHOBHBIC OCHOBHBIC OCHOBHBIC OCHOBHBIC
OCHOBHbBIC
HeBO3MOXHOC | cTanmapTHBIX YMEHHUSL. YMEHusl. yMeHus, YMEHHusl.
MCHUSI.
Th OLICHUTH 3a/1a9 He ; Pemrens! Bce Pemrens! Bce pelIeHbI Bce Pemrens! Bce
CIICHBI
HaJu4Kre IPOJEMOHCTP OCHOBHbBIC OCHOBHBIC OCHOBHBIC OCHOBHBIC
. THUIIOBBIC
yMeHui HPOBaHbI 3a1a49u C 3a7a49H . 3aj7a94 C 3a/1a49u.
YMmenuns 3a7a49H C
- BCIICJICTBHC OCHOBHbBIE 5 HErpyOBIMH BeimmonHeHBI Bce | OTIENBHBIMA BerInoHeHb
HE BIMU
OTKa3a yMeHHUs. rpé/ OIITHOKaMHU. 3a/JaHus, B HECYIECTBEH | Bce 3aJaHus,
OIIMOKaMHU.
oOyuJaroreroc BrimonHeHB! Bce | MOJTHOM HBIM B ITOJTHOM
BrimonaeHbI
s1 OT OTBETA Wmenn mecto 3aJaHUsl, B o0beme, HO HeI0YeTaMH, o0beMe 0e3
BCE 3aJaHM
rpyOble TTOJTHOM HEKOTOPBIE C BBITIOJTHCHEI HEI0UYETOB
HO HE B
OLINOKH. o0beme, HO HEI0YETaMH. BCE 3a/IaHUS B
MOJTHOM
HEKOTOPBIE C IIOJTHOM
oOBeMe.
HEI0YEeTaMHM. oOBeMe.
OtcyTcTBUE IIpu pemenun [IponemoncTpu [IponemoncTp
IIponemoncrpu [IponemoncTp
BJIAJICHUS crangaptHeix | Mmeercs pOBaHbI HUpOBaH
poBaHBI HPOBaHbI .
MaTepHAaIOM. 3a7a4 He MHUHUMaJIbHBI 0a30BbIC TBOPYECKHUI
. 0a3oBbIC HaBBIKU MPH
Hepo3moxHoC | mpojgemoHcTp | H Habop HaBBIKH NPU MOAX0[I K
HaBBIKH pelieHnu
Tb OLICHUTH HPOBAHbBI HaBBIKOB JJI peueHun peuIeHuo
6 permenps HECTaHIapTH
HaJT4IHe a30BBIC CTaHJAPTHBIX HECTaHJIapTH
HaBbiku TP PEHICHUU A 6p BIX 3aja4 0€e3 Aap
CTaHJAPTHBIX
HaBBIKOB HaBBIKU. Jap CTAHIAPTHBIX 3a71a4 0e3 oHGOK I BIX 3a1a4
BCIICJICTBUE 3a1a4 ¢ OIIHOOK U
Hmenu mecto HEKOTODBIMHU sanat ¢ HEII0ETOB.
OTKasza < P HEKOTOPBIMH HEIO0YETOB.
T] bIC Heao4YeTaMu
oOyuaroreroc Py | HezoueTaMi
s1 OT OTBETa OLIMOKH.

HpI/I HN3YUYCHUUN JUCHUIIIINHBI «AHaTUTHYECKAS XUMUS CTYACHTHI ITOJYYArOT CIICAYIOIINEC

3HaHUS, YMEHHUS U BiafieHus B pamkax ocsoeHus komnerenuuii OIIK-1, OIIK-2, OIIK-3, OIIK-4,

OIIK-6:

OIIK-1.1.

CucremaTusupyer

n

aHAIU3UPYET

pe3ynbTaThl

XUMHWYECKUX

Ha6JIIO):[eHI/II>'I, H3MepeHHfI, a TaK’KC pE3yJIbTAThI paCuCTOB CBOICTB BENIECTB U MaTCcpHuaJioB

AKCTIIEPUMEHTOB,

OIIK-1.2. Tlpemmaraer MHTEPIPETALUIO PE3YIHTATOB COOCTBEHHBIX JKCIIEPHMEHTOB M PAacUETHO-

TCOPCTUUCCKUX pa60T C UCIIOJIB30BAHUEM TCOPCTUUYCCKHUX OCHOB TPAAUIMOHHBIX MU HOBBIX pa3aciioB

XUMHUHU

OIIK-1.3. ®opmynupyeT 3aKIF0UYCHUS W BBIBOJBI MO Pe3yJIbTaTaM aHAIN3a JINTEPATYPHBIX JTaHHBIX,

COOCTBEHHBIX

HAITpaBJICHHOCTH

OKCIICPUMCHTAJIBHBIX n

PACYCTHO-TCOPETHICCKUX

pabor

XUMHUYECKOU

OIIK-2.1. PaboTaeT ¢ XUMHYECKUMH BEIIECTBAMHU C COOJTFOICHUEM HOPM TEXHUKH O€30TTaCHOCTH

OIIK-2.3. TIpoBoAMT CTaHIAPTHBIC OMEPAIUH YIS ONPEIEICHUS] XUMHUIECKOTo U (a30BOr0 COCTaBa

BCIIECTB 1 MAaTCpUaJIOB HA UX OCHOBEC

OIIK-2.4. [IpoBOIUT KCCIIEIOBAHUS CBOMCTB BEIIECTB M MAaTEPUATIOB C MCIOJIb30BaHUEM CEPUIHHOTO
Hay4YHOT'O 000PYI0BaHUS
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OIIK-3.1. TlpumeHseT TEOPEeTUYECKHE W TIOJYIMIUPUYECKHE MOJACIM TPU pEIICHUU 3a1ad
XUMHYECKON HAIPABIECHHOCTH.

OIIK-3.2. Vcnionp3yeT cTaHIapTHOE MPOTrpaMMHOE OoOecIieueHre MPH PEIICHNUN 3a/1ad XUMUYCSCKON
HaIpaBJIECHHOCTH.

OIIK-4.1. cnons3yeT 6a30BbIe 3HaHUS B 00JIaCTH MaTEMaTUKH U (PU3UKU TIPH IIAHUPOBAHUHU PaboT
XHUMHYECKON HAIIPABICHHOCTH.

OIIK-4.2. OGpabarbiBaeT AaHHBICE C KCIOJb30BAaHUEM CTaHAAPTHBIX CIIOCOOOB aIIMPOKCUMAIIHH
YHCJICHHBIX XapPaKTEPUCTHUK.

OIIK-4.3. UnTepripeTupyeT pe3yibTaThl XUMHUUECKUX HAOJIOIEHUN C UCIIOJIb30BaHUEM (PU3NYECKUX
3aKOHOB U MPEACTABICHUM.

OIIK-6.1. Ilpencrasnsier pe3yibTaThl pabOTHl B BUAE OTYETa MO CTaHAAPTHOI (opMe Ha PycCKOM
SI3BIKE

OIIK-6.2. IlpencraBmser HWHPOPMALUIO XWMHYECKOTO COJACPKAHHUS C Yy4eTOM TpeOOBaHMIA
O6ubanorpadguueckoil KyabTyphbl

HpOMG)KyTO‘IHblf/'I KOHTPOJIb Ka4CCTBa YCBOCHUA CTYyACHTAMH COACPKAHUA JUCHUIIIMHBI
IIpOBOAUTCA B BUAC KOMINJICKCHOI'O 5K3aMCHA, HA KOTOPOM OIIPCACIIACTCA:
® YPOBCHb YCBOCHUS CTYACHTAMH OCHOBHOT'O yqe6H0ro MaTtcpuraja 1o JUCHUIIINHE,
® YPOBCHb NIOHUMAHUA CTYACHTAMU U3YUYCHHOI'O MaTCpHaJia,
® CIOCOOHOCTH CTYACHTOB HUCIIOJIB30BATh MMOJYUYCHHBIC 3HAHWA OJI PECIICHUA KOHKPCTHBIX

3aaad.

Ok3aMeH B 3 U 4 ceMecTpax NMPOBOAMTCSA B YCTHOM (popMe B Buae oTBeTa 0Oydarolierocs Ha
TEOPETUYECKHE BOIIPOCHI Kypca (C MpeaABapUTENbHON MOATOTOBKOM), PEIEHUH MPAaKTHYECKUX 3a7ad
U TIOCJIEYIOIMM cobeceloBaHHEM B paMKax TeMaTuku Kypca. CobecesioBaHue MPOBOAUTCS B hopme
BOIIPOCOB, HAa KOTOPBIE CTYJIEHT JI0JKEH J1aTh KPaTKUN OTBET

st mpoBeneHUs] NMPOMEKYTOYHOrO0 KOHTPOJAS CHOPMHMPOBAHHOCTH KOMIIETCHIIUH
HCIOJIb3YeTCsl OTBET 10 OMJIeTy Ha IK3aMeHe.

IIka/ja oueHK: NpH MPOMEKYTOYHOM aTTECTALMHU

Onenka YpoBeHb OATOTOBKHU

[TpeBocxo1HO Bce komnieTeHIIMYM (4acTH KOMIETEHIIUH ), HA (OPMUPOBAHHE
KOTOPBIX HAIIPaBJICHA IUCIUILINHA, C(OOPMUPOBAHKI HA YPOBHE HE
HIKE «IIPEBOCXOTHO»

OTtnuyHO Bce kommereHmmu (Y4acTH KOMIIETEHIWI), Ha (HOpPMUpPOBAHUE
KOTOPBIX HalpaBlICHAa TUCITUIUINHA, C(OPMHUPOBAHBI HA YPOBHE HE
HUKE «OTJIIMYHO», TIPU O3TOM XOTS OBl OJHA KOMIICTEHITHS

C()OpMHpPOBAHA HA YPOBHEC KOTJIIMYHO»
3a4TCHO q) pMHP P

Ouens XopoIo Bce kommereHnmu (d4acTu KoOMIeTeHIMH), Ha (HOpMHUpOBaHHUE
KOTOPBIX HalpaBjieHa IUCLHUIUIMHA, c(HOPMUPOBAHBI Ha YpOBHE HE
HIDKE «OYEHb XOPOIIO», MPU 3TOM XOTs Obl OJHAa KOMICTCHLHS
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chopMHpOBaHa HA YPOBHE «OYEHBb XOPOIIIOH

Xoporiro Bce xommereHumu (4acTM KOMIETEHHIWH), Ha (HOpMHpOBaHUE
KOTOPBIX HampaBjieHa NUCHHIDINHA, C(HOPMHUPOBAaHH HAa ypOBHE HE
HIDKE «XOpOWIO», MpH 3TOM XOTS OBl OJHAa KOMIICTCHLUS
chopMrpoBaHa Ha YPOBHE «XOPOIIIO)

Y 10BIeTBOPUTENIbBHO | Bce kommerennmu (4acty KommeTeHuuit), Ha (opmMHpOBaHHUE
KOTOPBIX HampaBjieHa NUCHHIDINHA, C(HOPMHUPOBAHH HA ypOBHE HE
HIDKE «yJIOBJIETBOPUTEIHLHOY, IPH 3TOM XOTSI ObI OZJHA KOMITETEHIIHS
chopMHpOBaHa HA YPOBHE «YAOBJICTBOPUTEIHLHOY

HeynoBnerBoputenb- | Xorss Obl  onHa KOMIETEHIMS C(POpPMHPOBaHa Ha YPOBHE
HO «HEYJOBJIETBOPUTENBHO», HH OJHA W3  KOMIIETEHIMH  HE
chopMrpoBaHa Ha YPOBHE ILIIOXO»

HE
3a4TCHO

ITnoxo Xots ObI 01HA KOMIIETEHIHA C(HOPMHUPOBAHA HA YPOBHE «ILJIOXO0»

5.2. TunoBble KOHTPOJIbHBbIE 3a/aHUsl WM HHBbIE MaTepuaibl, HEOOXOAMMBbIe Il OLEHKH
pe3yJabTaToB 00y4eHHUs.

5.2.1 KoHTpoJ/IbHBIE BONIPOCHI
Bomnpocsl Koo ¢popmupyemoui komnemenyuu

Tema 1. BBeeHue B aHATUTHYECKYH) XUMM IO

COBpeMEHHOE  COCTOSHME  aHAIUTH4eckod  xumuu. 3agaum | OIIK-4
AQHAINTUYECKON XMMMH. BHIBI XMMMUYECKOTrO aHaiu3a: W30TOIHBIM,
9JIEMEHTHBIN, (YHKIMOHAIbHBINA, MOJIEKYJISIPHBIN, BEIIECTBEHHBIH,
¢dazoBblil.  AHanu3z 0e3  paspylleHHUs; JIOKAJbHBIA  aHau3;
JUCTAaHLIMOHHBIN aHanu3. Makpo-, MUKpPO- U YJIbTPAMHUKPOAHAIINS.
Knaccugpukamus u  oOmias  XapakTepucTUKa  (QU3MUECKUX U
XUMHYECKMX METOJ0B aHanu3a. HCTpymMeHTanbHbIE METOJIBI.
Knaccudpukamus u obuias xapakTepucTHKa (PU3UKO—XMMUYECKUX
METOJIOB aHAJIMU3A.
Tema 2. NonHbIe paBHOBeCHS

Teopust  SJIEKTPOTUTUYECKOW  AUCCOIMALMU. ONEKTpoiauThl U | OIK-2, OIIK-3
HEdJIeKTpoauThl. CHIIbHBIE U Cllabble AIEKTPOIUTHL. XHUMHYECKOE
paBHOBecre. KoHcTaHTa aucconpanuy, CTyneHdYaras TUCCOLMALMs.
Pacuer cocrosiHMA BellecTBa, YYacTBYIOIIEIO B  CTYNEHYAaTOR
qucconmanvy. Ilenous ¥ rUApOKCH aMMOHUS KaK aHAIUTHYECKHE
pearenTsl. CoisiHasE M CepHas KUCIOTHl KaK aHAJIUTUYECKHE
pearenThl. llepMaHraHat u AuxpoMmaT Kajlus Kak aHAJTUTHYECKUE
pearenTsl. OkuciaeHne—BoccTaHOBIEHHE. COCTaBICHHE YpaBHEHHUU
OKHCIIUTEIBHO—BOCCTAHOBUTEIBHBIX peaxuuii. 3aBUCHUMOCTh
HalpaBleHUsT M TIOYyOMHBI TPOTEKAHUs pPEaKIUHA OKHUCICHUS—
BoccTaHoBJeHHsI oT pH cpenpl. BiausHue koMriuiekcooOpasyrommx
BEUIECTB HA OKUCIMTEIbHO—BOCCTAHOBUTEJIBHBIE PaBHOBECHS.
KoncranTsl paBHOBECHS OKHUCJINTEIbHO—BOCCTAHOBUTEIIBHBIX
peakiuii. KoMmIIeKCHbIE COEIUHEHHS B AHATUTUYECKOW XHMHH.
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KoHuenTpanust HOHOB B pacTBOpax KOMILUIEKCHBIX coJiei. KoHncranTta
YCTOWYMBOCTH. PactBopenue 0CaJIKOB B MPUCYTCTBUU
KOMILIEKcooOpa3ymmx BemecTB (uranzos). Pombp u 3HaueHue
KOMIUICKCHBIX COEAMHEHUH B aHAIUTUYECKOM XUMHUU. THIIBI
KoMIUIekcoB. Boja kak anekTposnut. KOHCTaHTBI aBTONpPOTOJIM3A
pactBopureneil. Bompopoanslii mokaszatens. pH pacTBOpoB codieid,
KHCIIOT, OCHOBaHUi. Bwrumcienne pH  OydepHbix  pacTBOpOB.
I'maponus. Koncranra u crenenp ruaposusa. Pacuer pH pactBopoB
ruaponusyromuxcs coyed. Pacuer pH pacTBOpoB CHIBHBIX H
CJ1a0bIX OTHOOCHOBHBIX KUCJIOT. KHCIOTHO-OCHOBHBIE paBHOBECHS B
MHOT'OKOMIIOHEHTHBIX CHCTEMaX.

Tema 3. I'eTeporennble paBHOBeCHUs

PacTtBOpUMOCTB, IIPOU3BENECHUE PACTBOPUMOCTH, MX BBIYUCIICHHUE.
VYcnoBus BeIMaA€HUsT OCAAKOB. BriusHMEe OJHOMMEHHBIX U
Pa3sHOMMEHHBIX HMOHOB Ha pPacTBOPUMOCTh MaJIOPACTBOPUMBIX
AIEKTPOIUTOB. PacTBOPUMOCTh OCaAKOB B HU30BITKE OCaaUTENS.
PactBopuMOCTE M yCHOBUA  OCAXKIECHHMS  MajJOpaCTBOPUMBIX
TUIPOKCUJIOB. Bnusinue KOMILIIEKCOOOpa30BaHUs Ha
pacTBOPUMOCTh  MaJIOPACTBOPUMBIX  COEIMHEHUN.  Bnusgnue
KUCJIOTHOCTH Cpelbl Ha pacTBOPUMOCTb MaJOpPACTBOPUMBIX
coeuHeHni. PacTBOPIMOCTh aM(OTEPHBIX COSAMHEHUIA.

OIIK-2, OIIK-3

Tema 4. KosimuecTBeHHBIN aHAIN3

I'paBumerpuueckuil ananu3. OcaxxJeHWE W3 TOMOIEHHOI'O pacTBOpa.
®opma ocaxzeHus U BecoBas Gopma, TpeOOBaHUS K HUM. MeTojbl
TUTPUMETPUUECKOTO  aHalM3a, TpPeOOBaHUS K  peakuusM B
TUTPUMETPUUECKOM AHAIIM3E.

Moib—KBUBAJIEHT, €ro BbluucieHre. HopMmanbHOCTE pacTBOpa, TUTP
pactBopa. OcHOBHOE  ypaBHEHHME Ul BBIUMCICHHH B
TATPUMETPUYECKOM AHAJIM3E.

Hcxonnele BemecTBa. KHCIOTHO—OCHOBHOE THUTpoBaHue. Pacuer
KPUBBIX TUTPOBAaHHS CWIBHBIX M CJa0BIX KHCJIOT U OCHOBaHUII.
Kpurepun BO3MOXXHOCTH THUTpOBaHUs. BrIOOp MHIMKaTOpa O KPUBOIA
TATpOBaHUsA. [IorpemHOCTH TUTPOBAHUS NPU ONPEACICHUN KHUCIIOT U
OCHOBaHUM. MHIMKATOpBl, pUMEHsAEMBIE B METOAEC HEUTpaIMU3ALUN.
Nx kmaccudukanus. Teopus uHIuMKaTtopoB. Pacuer  KpHBBIX
OKHCIIUTEIEHO—BOCCTAHOBUTEIIBHOTO TUTPOBAHUS. [Torenunan,
OTBEYAIOUIEH TOYKE HKBHUBAJICHTHOCTH. KpHBBIE OKHCIUTEIBHO—
BOCCTAaHOBUTENBHOTO TUTpoBaHMA. [lonsTue 00 WHIMKATOpax.
OtHOocuTeNnbHAsE TOYHOCTh TUTpoBaHMs. KoMImekcoHOMETprudecKoe
TUTpOBaHueE. BiusHIe yCIOBUI TUTPOBAHMUS M BBIOOP MHAMKATOPOB.

OIIK-2, OIIK-3

OIIK-1

OIIK-2, OTIK-3

Tema 5. MeT010J10THSI XHMHYECKOI0 aHAJIN3A
Oranbl MPOBENEHUS XUMUYECKoro aHanmsa. llocTtaHoBka menu u
3amaun aHanm3a. Beibop meroma ananmmza. OT0Op M TMOATOTOBKA
poObI K aHanmu3y. 3MepeHne aHaTuTHYeCKOro CUTHaA.
OueHka JTOCTOBEPHOCTH aHAJIUTHYECKUX MaHHbIX. [IpencraBienne
AQHATMTHYECKUX PE3YJIbTaTOB.

OIIK-4

OIIK-6

Tema 6. CniekTpajibHbIE METOABI AHAJIM3A
[Ipoucxoxnaenne crekTpoB mnoromeHns. CBs3b  CHEKTpPaAIbHBIX
XapAKTEPUCTHK CO CTPOCHUEM BEILECTBA. 3aKOHBI CBETOIOITIOLICHUS.
Otknonennss  or  3akoHa  byrepa—JlamGepra—bepa.  Ilpsimoe
(boTomerpuyeckoe OIIpeCIICHNE BEILIECTB B pacTBopax.
@doToMeTpHYECKOE TUTPOBAaHHE. 3aKOH aJUIMTUBHOCTU B (DOTOMETPHUH.

OIIK-2, OTIK-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 Basuiosa.
3aKoH Crokca-JIlommensi. [IpaBuio JleBumna. ATOMHO-
abcopOumonnblii  Meron aHammza. [lpuHmun meroma.  CrocoOsr
aromuzauun. HecenexktuBHoe normomenne. ATOMHO-aOCcopOLIUOHHbII
Metop aHanu3a. Mcrounnku ceera. KonmuecTBeHHBIN aHATN3. ATOMHO-
SMHUCCHOHHBIN aHanmu3. Teopernyeckue OCHOBBI MeTofa. McToyHMKH
BO30YXKICHUS CIIEKTPOB. SIBIeHWE camornoriomenus. [IpuauHbl
YIIUPEHUSI CHEKTPaJIbHBIX JIMHUH. ATOMHO-3MHUCCHOHHBIN
CHEKTPaJbHBIA MeTo/ aHanm3a. CBs3b CIEKTPAIBHBIX XapaKTEPUCTHK
JeMeHTa ¢ ero nojoxenuemM B Ilepmommueckoil  cucreme.

KonuuectBeHHOE — ompenesieHue  3JIEMEHTOB. Bpamarensnas
CIEKTPOCKOIMA MoJieKysl. [IpoucxokeHue CIeKTpoB BpalllCHHUS.
KomnuectBennbpni anamm3. MK - cnekrpockonus.  Mcrounukun

n3nydeHus. [IpoucxoxkaeHue KoneOaTeabHBIX CHEKTPOB IOTJIONICHHUS.
CBsi3b  CHEKTPAIBbHBIX XapaKTEPUCTUK CO CTPOCHHEM BEIIECTBA.
KosmaecTBeHHBIN aHAIHN3.

Bo03MOXXHOCTH CIIEKTpaJIbHBIX METO/IOB.

OIIK-4

Tema 7. DileKTPOXUMHYECKHE METOIbI AHAJIHU3A
NunukaropHbie ITOTEHIIMOMETPUYECKHE JJIEKTPOIBI.
Knaccudukanuss M CeJEKTHMBHOCTh 3JEKTPOJOB. MeMOpaHHBbIE
anektpoasl. [lpuHnun geiictBus, ycrpoiictBo. CTeKIISHHbIE
3JEKTPOAbL. Y CTPOHCTBO, 0COOEHHOCTH paboThl. BeromoraTenbHble
IIOTEHIIHOMETPUYECKHUE JJIEKTPOJBI. [TprHIMD JeUCTBUA,
ycTpoiictBo. HMoHOMeTpHuuyeckoe ONpenesieHHe KOHLEHTPALUi
MOHOB B pacTBopax. CrnocoObl ompeneseHuss KOHEUHbIX TOYEK IO
KPUBBIM IIOTCHIMOMETPUYECKOTO TUTPOBaHUsA. TeopeTudyeckue
OCHOBBI KOHJIYKTOMETPHYECKOTO METOJa aHAJINW3a. THIBl KPUBBIX
KOHAyKTOMeTpudeckoro TtutpoBaHus. Ilomsporpadus. I[lpuHumn
Merona. BonprammepHas KpuBas M €€ XapaKTEPUCTHUKH.
KauecTBeHHBIN U KOJTMYECTBEHHBINA aHAIN3.

B03MOKHOCTH 3JIEKTPOXMMHYECKUX METOJOB.

OIIK-2, OIIK-3

OIIK-4

Tema 8. Xpomarorpajpuyeckne MeToAbI aHATN3A
Krnaccudukanysg m npuHIUMNUaibHbBIE OCHOBBI XpOMAaTOrpaduyecKux
METOZIOB aHam3a. [TpuHnumel, JeKalne B OCHOBE
ra3oxpomarorpauuyeckoro pasfeineHuss KOMIIOHEHTOB. Teopus
TEOPEeTHUYECKUX Tapesiok. PaspemieHne nukoB. ['azoancopOunoHHas
xpomarorpadusa. OcHOBEI MeToAa. ['a30kuaKoCcTHAs Xpomarorpagusi.
OcHoBbl Metonia. HemoasmxkHble Kuakue ¢asbl, COpOSHTHI, TBEPbIE
HocuTenu. BrusiHue mpupoabl HemoABMKHOM ¢a3bl U copOeHTa Ha
pe3ynbTatel  XpoMarorpaduueckoro  pazaeneHus.  [IpuumHbI
pasMbIBaHUsl  XpoMaTorpaduyeckux Imoyioc. YpaBHeHue Bam-
Jeemrepa. KanwuisspHsle U HacaJOuHbIE KOJOHKH. XpoMaTro-mace -
CHEKTPOMETpUYECKHI MeToJ aHanu3a. [IpuHUIMOMaIbHBIE OCHOBBI
merona. Bo3moxxknoctn Mmerona. JXunkoctHas xpomarorpagus. Ee
pa3HoBUIHOCTH. [IpUHIMIIBL, JieXKalle B OCHOBE pa3J/IeieHusl CMecei.
[InanapHas xpomarorpadusi ¥ ee pa3HOBUAHOCTH. MeTO/] MOTy4YEeHUs
XpPOMATOrPaMM. JByMepHas xpomatorpadusi. Mertonpl
nerekTupoBaHus. MoHooOMmeHHas xpomarorpadus. IIpuHUUTIE,
JIEKAIIAE B OCHOBE pa3/elIeHUs] U KOHLICHTPUPOBAHUS KOMIIOHEHTOB
QHAIM3UPYEMBIX cMeceid. DakTOphl, BIUAIONIME HA  BpeMs

OIIK-2, OIIK-3
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ynepxuBanus Bemiecta.Mlonnas xpomarorpaduu. JlerektupoBanue B
MOHHON Xpomartorpaguu. Bo3MoKHOCTH OZHO- M JIByXKOJOHOYHOT'O
BapuaHToB MeTofa. [TInanapHas xpomaTtorpadus u ee pa3HOBUIHOCTH.
Tonxkocnoiinas xpomarorpadusi. MeTozpl NOIy4YEHUs] XPOMATOTPaMM.
JIBymepHass xpomatorpadus. MeToapl IeTeKTHpOBaHUs. bymakHas

xpomaTorpadusi. OcCHOBBI MeTo7a. KauectBeHHbIi
XpomarorpadudecKuii aHaJms. KonmmuecTBeHHbIN
Xpomarorpaduyeckuii aHaJIn3. Meron CBETOPACCESHUS.
[IpuHUMIIMATBHBIE OCHOBBI METO/1A. Y IbTpaMUKpPOCKOITHS.

Hedenomerpus u TypOuaumeTpusi.

[IpenenbHBIE BO3MOKHOCTH METOJI0B aHanu3a. [Ipenen oOHapyKeHusl.
Cucremarnveckue W CIIydaiiHble  TOTPEIIHOCTH  aHaJM3a.
[IpaBWIIBHOCTB aHAIN3A.

OIIK-4

Tema 9. /Ipyrue ¢pusnuyeckue MeToIbl AaHATU3A
Macc-cnekTpoMeTpuuecKuii  MeToJ aHanu3a. [IpuHuunuansHbIE
OCHOBBI MeTona. Macc-cniektp. Pa3pemenue merona. IlpenenbHbie
BO3MOXHOCTH MeToJa. MeTonbl MOHW3ALUMM: 3JIEKTPOHHBIN yaap,
dboToMOHU3AIMS,  DJIEKTPOCTATUYECKOE  HEOJHOPOJHOE  TOJe,
XUMHUYECKass HOHM3auusa. VOHHBIM TOK M CEYEHHE WOHU3ALUU.
[loTeHnmanbl MOsBIEHUS MOHOB. THUNBl HOHOB B MaccC-CIEK-
TpOMETpax:  MOJEKYJSpHbIE, OCKOJOYHBIE, METacTaOMUJIbHBIC,
MepErpynInupoOBOYHbIE, MHOT03apsiAHbIE u OTpHLIATEIIbHBIE.
[TpuHIMIManbHas cxema MacC-CIIEKTPOMETpa Hemmncrepa.
Bpemsinponernsiii  Macc-cnektpomerp.  KBaapynosibHbld — Macc-
cuektpomerp.  CHEeKTpOMETp  MOH-IMKJIOTPOHHOIO  pPE30HaHCA.
I TpumeHeHne Macc-CIIeKTPOMETPHH JUTs1 MICHTU(UKALIH BEIIIECTB.
Xpomaro-Macc-ciektpomeTpusa.  OOmme  mpeicTaBlieHuss O
pe3onancHbIX (DI1P-, IMP-, MeccbayspoBckasi ClIEeKTpOCKONHS) U
J1IepHO-DU3UYECKUX METO/IAX.

OIIK-2, OIIK-3

Tema 10. IIpumenenue KJIaCCHYECKHX u
HHCTPYMEHTAJILHBIX METO/I0B /ISl aHAJIN3A PeaJIbHbIX 00beKTOB
OOBEKTHl OKpy)KaloIlel Cpelbl: BO3AyX, MPUPOAHBIE M CTOUYHBIE
BOJIbl, TIOYBBI, JOHHBIE OTJIOXKEHUS. XapaKTEpPHbIE OCOOEHHOCTH U
3alayl UX aHauu3a. buonoruueckue M METUIMHCKHE OOBEKTHI.
AHanmuTudyeckue 3amadyd B dToM  obmactu.  CaHuTapHO-
TMTHEHUYECKUH KOHTposb. ['eosornueckue OOBEKTHI. AHaNIM3
CUJIMKAaTOB, KapOOHATOB, JKEJE3HbIX, HUKEJb-KOOAJIbTOBBIX Py,
MOJUMETAININYECKUX pyA. MeTamibl, CIlaBbl U APYrue NpOyKThI
METAJUTypTHYECKOM MPOMBINUIEHHOCTH. OnpeneneHue 4YepHbIX,
[[BETHBIX, PEAKUX, OJIATOPOJHBIX METANIOB U aHAIHM3 UX CIUIABOB.
AHanu3  HEMETAJUIMYECKUX  BKJIIOYEHUHM U ONpeJelieHue
razoo0pas3yomux npuMecen B MeTajulax. KonTpoib
METaJUIypru4ecKuXx  IpPOU3BOACTB.  V30TomHBIE  MaTepuabl.
Onpenenenne TOpUsA, YpaHa, IUIYTOHHUS, TPAHCIUIYTOHHEBBIX
3JIEMEHTOB U HEKOTOPBIX MPOAYKTOB jeneHus. Heopranuueckue
coenMHEeHMs. BemecTtBa BBICOKOH YHCTOTBI (B TOM 4HCIIE

IMOJIYITPOBOJHUKOBEIC MaTCpHUaJbl, MaTCpHabl
BLICOKOTCMHCpaTypHOﬁ CBCpXHpOBOI[I/IMOCTI/I); ONpPCACIICHUC B HUX
OCHOBHBIX KOMITIOHEHTOB, IMPUMECCHBIX u JETUPYIOIIUX

MUKpPO3JIEMEHTOB. [IpupoaHble W CHUHTETUYECKHE OpPraHUYECKUE
BENIECTBA W JJEMEHTOOPTaHUYECKHUE COCAUHEHUS, TMOJIUMEPBHI.
Buner ananmsza Takux OOBEKTOB M COOTBETCTBYIONIME METOJBI.

OIIK-1
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[Ipumepsl pemieHus 3axa4 KOHTPOJS OPraHUYECKUX MPOU3BOLICTB.
Cneunanbubie 00BEKTHI OIpeAeIICHUS: TOKCUYHBIC u
palMOAaKTUBHBIE BEIIECTBA, TOKCUHBI B IIMINEBBIX NPOIYKTax,
HAapKOTUKH, B3PbIBUATBHIE U JIETKOBOCILIAMEHSAIOIMECS BELIECTBA,
rassl.

5.2.2. TunoBble 3a1aHNsI/3a1a4H IJIs1 OLleHKH C)OPMUPOBAHHOCTH KOMIETEHIIUHN

1.

2.

3.

1.

2.

3.

4.

5.

1.

2.

3.

1.

2.

1.
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Ilpumepnvie 3a0anusn 011 ouenku chopmuposannocmu komnemenyuu OIIK-1:

KakoBo mnpouentHoe coaepkanne kapbonata B KOH, ecnu mpu TUTpoBaHMHM pacTBOpa
mesioun ¢ GeHoNPTAICHHOM U3PacXoAoBaHo 28.6 MJI, a ¢ METHJIOBBIM OPaH)XEBBIM 29.7 Ml
pacTBOpa COISTHOM KUCIOTHI?

[Ipu ompeneneHnn coaepkaHus KajlblMs B BojAe NoTeHUMal Ca-CeleKTUBHOTO AIEKTPOJa C
uneanbHoil HepHcToBeko# (yHkimei okaszancs paBHeiM 80 MB. B cranmmaptHOM pacTtBOpe
xjopuaa Kanbius, coxepkamem 40 wmr/n (Ca) morenmuman pasen 120 mB. Kakoo
coJIep>KaHue KaJbIUs B BOJIE, MI/J?

ITpu onpenencuuu coaepskanus xeinesa (I11) B pacTBope moay4ninu cieayromiue pe3yibTaThl:
18.2, 18.3, 18.25, 18.5, 18.2, 18.25 wmkr/n. HyxHo nu wuckiounTh BeanuuHy 18.45mn?
[IpencraBbTe pe3ysbTaThl XUMHUYECKOTO aHAIH3A.

Ilpumepnvole 3a0anus 015 oyeHku chopmuposannocmu komnemenyuu OIIK-2:

[IpoBeanTe SKCHEPUMEHT M YCTAHOBHUTE IPUCYTCTBUE HUTPAT-MOHOB B pactpe. Kakue
AQHUOHBI MOTYT MelaTb OOHApY)KEHWIO HUTPATOB IO peakiuu “‘Oyporo kosbua”? OTBeT
00BsICHUTE.

Ocanok, MoJly4eHHbII Ipy TEHCTBUU Ha UCCIIEAYEMYIO 3a/1ady CMEChIO paCTBOPOB COJITHON U
CepHOM KHUCIIOT, 0€3 ocTaTKa pacTBOPHIICS B pacTBope amMmuaka. Crienaiite BBIBOJ O cocTaBe
3aJauu.

MOHO JI UCTOJIb30BaTh PAcTBOp OMXpomaTa Kanus JUlst ocaxaeHus crpoHuus? [Ipusenure
dbopmymy ocazaxa.

Kak nposeputs, Kakoii u3 noHos: Sn?* unn Sn* mpucyrctByer B pacTBope? Kak mepeBectn
Sn** B Sn?*?

Kak ycTpaHuTh Memarolee BIMsSHUE aMMOHHUS IIPU OOHApYKEHUU Kaius?

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

Paccuuraiite nuarpammy coctosiHusi pochopHoi KUCIOTHl B pacTBope. C UCHOIB30BaHUEM
NOJYYeHHOM Juarpammbl BblOepeTe onTuManbHbli pH ans ocaxnenus ruapodocdara
MarHusl.

Kak m3menutcs pactsopumocts AGCNS B 0.01 mMonb/n pacTBOpe aMMHaka Mo CPaBHEHUIO C
pactBopumocThio B Bozie (ITPagens = 1.1-1072, IgKy = 3.32; IgK, = 3.92).

PaccumnTaiiTe MHIMKATOPHYIO HOTPEIIHOCTh NMpH TUTpoBaHuu 0.1 H pacTBOpa T'HMIpOKCUAA
HATPUS pACTBOPOM COJISTHOW KHUCIIOTHI B TIPUCYTCTBHH METHIIOBOTO OPAaHKEBOTO.

Ilpumepnvie 3a0anusn 011 ouenku chopmuposannocmu komnemenyuu OIIK-4:

[Ipemioxkute crnoco® ompeneneHuss HUTPAT-MOHOB B BOJAHOM pacTBOpPE Ha YpOBHE
koHnenTpauuii 10 monb/n. ChopMyIHpyiiTe OCHOBHBIE 3TaIlbl AHAIU3A.

Kakoii uHIuKatop cieayeT HCIOoJb30BaTh MPU THUTPOBAHMHM BOJHOTO pacTBOpa amMMHaka
KHCI0TON. OTBET NOSICHUTE.

Ilpumepnuole 3a0anus 01 oyenku cpopmuposannocmu komnemenyuu OIIK-6:

Omnpenenute conepxanre Menu (1) B BomHOM pacTBOpe IyTeM THTPOBAHUS CTaHIAPTHBIM
pactBopoM Tpusona b. Hanumure oTueT o npoaenaHHoi padoTe.




6. YueOHO-MeTOoAMYeCKOEe H HH(POPMALIMOHHOE 00ecnedyeHue JUCITUIMHBI

a) OCHOBHAs JIUTepaTypa:

1.

Huxkutuna H.I'., bopucoB A.I'., Xaxanuna T.M. AHamuTuyeckas XumMus u (Pu3MKo-
XUMHUYECKHE METOJIbI aHaIK3a. YUEOHHUK M MPAKTUKYM JJIsl PUKIATHOTO OakanaBpuara. 4-¢
u3n., nep. U nmom. [OnextponHbii pecypc]. M.: FOpaiitr. 2016. 394 c¢. Pexum npocrymna:
https://biblio-online.ru/viewer/90EB442F-2F25-4151-A05F-CD36C266691F#page/1.
bopucor, A. H. Ananutudeckass xumus. PacdyeTsl B KOJIMYECTBEHHOM aHaIM3€: YYCOHHUK M
MIPAKTUKYM JIJIsl IPUKIIATHOTO OakanaBpuara. [DnekTpoHHbIi pecype] / A. H. Bopucos, U. 1O.
TuxomupoBa. — 2-¢ u3., uctp. u gon. — M.: U3narensctBo KOpaiit, 2016. — 118 ¢. Pexxum
JOCTyTIA: https://biblio-online.ru/viewer/730FA9A7-4150-444A-A614-
5878CE7C04DC#page/1.

AnanuTHyecKas XuMus. XUMHYCCKHE METO/IbI aHamn3a: Yuel. moc. [DaekTponHsiid pecype] /
A.N. XKebentses, A.K. XKepHocek u ap. - 2-¢ usn., crep. - M.: HULl UTHO®PA-M; MHu.: Hos.
sHanue, 2014. - 542 c.: wn.; 60x90 1/16. - (Beicm. o0p.: bakanarp.). Pexxum mocrymna:
http://znanium.com/bookread2.php?book=419626/

OcHOBBI aHANUTHYECKON Xxumuu: [yueO. /st By3oB]: B 2 kH. / Ao H.B., bap6anar 10.A.,
Hopoxosa E.H., 3onotoB I0.A., UBanora E.K. Ku. 2. - M.: Beicmas mxkoina, 2002. - 494 c.
OCHOBBI aHATUTHYECCKOM XUMHUU: [yued. st By30B]: B 2 kH. / Bosnbmiosa T.A., bpeikuna I'.J1.,
lapmam A.B., lonmanoBa U.®., JopoxoBa E.H., 3omotoB 0.A., UBanos B.M., ®aneeBa
B.M., Hlnuryn O.A. Ku. 1. - M., 2002. - 351 c.

0) JIOTIOTHUTENbHAS JINTEpaTypa:

1.

AHanuTthueckas XUMHs. XpomaTtorpaduueckue MeToAbl aHanu3a: YueOHoe mocobue.
[Dnextponnsrii pecype] / A.W. Kebeurses. - M.: HUI] Uudpa-M; Mu.: Hos. 3nanwue, 2013. -
206 c. Pexxum noctyma: http://znanium.com/bookread2.php?book=399829/

Ananmutnueckas xumus. KonnuecTBeHHbIN aHann3. PU3MKO-XMMHYECKHE METOABI aHAIU3A:
MPAKTUKYM [DIEKTPOHHBIN pecypc]: yuebHoe nocodue / Xapuronos l0.4., Ixxabapos J.H.,
I'puropsesa B.IO. - M.: I'SO0TAP-Menua, 2012. Pexxum JOCTYyIIA:
http://www.studentlibrary.ru/book/ISBN9785970421994.html|

[TonkopsiToB, A.JI. AHanuTHdeckas xumus. OKUCIUTEIbHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE:
ydyeOHoe rmocobue aiist By30B. [DnexktpoHHsbIi pecypc]. / AJL. Tlonkopsitos, JI.LK. Heynauuna,
C.A. Wtun. M.: MsparensctBo HOpaiit, 2017. 60 c. Pexum nocryna: https://biblio-
online.ru/viewer/1DBE7179-E7D7-412C-922C-840DB6B32463#page/1

Ananutndeckas xumus. Y. 2. KonuyecTBeHHBIN aHanu3 (ONTHYECKHE, PEHTTeHO(A30BBINA U
PEHTTEHOCTPYKTYPHBIA MeTOJIbI) [DJEKTpOHHBIM pecypc]: Meroa. ykasaHuss 1O Kypcy
"Ananutnueckas xumus" / A.Jl. CmupHoB, A.M. T'ony6es, B.H. T'opsueBa u np. - M.:
WzmatenbectBo  MI'TY  wum.  H. 3. baymana, 2007. Pexum  mocryna:
http://www.studentlibrary.ru/book/bauman_0592.html

AHanutnueckas xumus. AnHanutuka 1. OOmme TeopeTnueckue OCHOBBL. KauecTBeHHBIN
aHanmu3 [OnektpoHHbIN pecypc] / Xaputonos 10.5. - M.: I'DOTAP-Menua, 2014. Pexum
Joctyna: http://www.studentlibrary.ru/book/ISBN9785970429341.html

Ananmutrnueckas xumusi. AnHanutuka 2. KomnuecTBeHHbI aHaimm3. DU3UKO-XUMHUYECKHE
(MHCTpyMEHTaJIbHbIE) MeTObl aHanu3a [DnexTpoHHbIH pecypc] / 0.5, XaputoHoB - M.:
I'DOTAP-Menna, 2014. Pexum JIOCTyTaA:
http://www.studentlibrary.ru/book/ISBN9785970429419.html

Ananmutrnueckass xumus. KaudectBeHHbld aHanmu3. Turpumerpus. COOpHUK yIpakKHEHUIH
[DnexTpoHHBIH pecype]: yueOHoe mocodue [DnekTponHsid pecypce] / FO.5. Xaputonos, [.H.
xabapoB - M.: I'SOTAP-Menua, 2015. Pexum JIoCTyma:
http://www.studentlibrary.ru/book/ISBN9785970432723.html
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8. Bacuibes B.I1. Ananutnueckas xumus. Ku. 1. - M.: lIpoda, 2005. - 366 c.
9. Bacwubes B.I1. Ananmutnyeckas xumus. Ku. 2. - M.: [Ipoda, 2005. — 383 c.

B) mporpammHoe obecriedenne u MaTepHeT-pecypchl (B COOTBETCTBUU C COACPKAHUEM TUCITUTUINHBI)

1. Jopoxosa E.H., ITpoxoposa I'.B. 3agaun 1 BOnpocsl N0 aHAJIMTUYECKOW XUMHUU. M.:
Mup, 2001. 267 c. [D5neKTpoHHBII pecypc]:

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

2. lllamoBamoBa E.H., IluporoB A.B. Xpomarorpaduueckue METOAbI aHAIM3A.
Metoaudeckoe mocobdue mis crenuanbHoro kypca. MIY, 2007. [DnekrpoHHBIN
pecypc]:

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

3. 'apmamr A.B., Copoknna M.H. Metponorndeckue OCHOBBI aHAJTUTHYCCKONH XUMHUU
[DnexTpoHHbIN pecypc]:

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

4. CaiiT Hay4yHOT0 coBeTa 1o aHanutuieckor xumun PAH: http://www.rusanalytchem.org

VYuebHo-MeToIuuecKast JTUTeparypa Uisd JaHHOW IUCIUILIMHBI UIMEETCS B HAJTMYMK HA cailTax
usnarenbctB «tOpaitt»y (http://www.urait.ru/) u smexTpoHHBIX OHONMHOTEYHBIX cucTemax HHI'Y
(http://www.lib.unn.ru/ebs.html), mocTyn k koTOpbIM MpenocTaBieH cryaeHTaM. CalThl U31aTEILCTB
CoJepXKaT TMPOU3BEACHUS KPYIMHEHIINX POCCUHUCKUX YUYEHBIX, PYKOBOJUTENICH TOCYIapCTBEHHBIX
OpraHoB, MpernojaBaTeiel BeAYIINX BY30B CTPAaHbI, BHICOKOKBATH(DHUIIUPOBAHHBIX CIICIIHATUCTOB B
paznmuuHbIX chepax OmsHeca. DOHABI OMONMOTEK CPOPMHPOBAHBI C YYETOM BCEX H3MEHEHHU
00pa3oBaTeNbHBIX CTAHAApPTOB W BKJIIOYACT YYeOHHUKH, ydeOHbIe TMOCOOMs, MOHOTpaduwu,
aBTopedeparbl, JIUCCEPTALMH, SHIMKIONCIAN, CJIOBApd M CIPABOYHHUKH, 3aKOHOIATEIBHO-
HOPMATHBHBIC JOKYMEHTBI, CIICIHAIbHbIC MEPUOTUYCCKHE W3JaHUSA W H3JaHUS, BBITYCKACMBbIC
U37aTeIbCTBAMHU BY30B.

7. MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecneyeHue NMCUUIINHDI

[MomemeHus: MpeaCTaBIsAIOT co00l yueOHbIe ayTuTopuu (JIEKIMOHHBIE ¢ BMecTUMOCThI0 200
YeJIOBEeK M CEMUHApCKUe ¢ BMECTHMMOCTbIO 40 uesoBeKk) s NpOBeNeHHs Y4eOHBIX 3aHATHH,
IPEeyCMOTPEHHBIX Iporpammoi. Jlekunonnsle ayautopuu (308 xopm. 5, 328 kopn. 2) ocHaIIeHbI
000OpyIOBaHHEM U TEXHHYECKHMHU CpEJICTBAMU OOYYEHHUs: TEPEHOCHBIM MYJIbTUMEIUINHBIM
IIPOEKTOPOM, HOYTOYKOM U BBIXOJOM B ceTb MHTepHeT, JockoM M MenoM (as pa3dopa 4acTHBIX
BOIIPOCOB U JETaIN3aLUN TEOPETUYECKUX ACHEKTOB IUCLUIUIMHBI, a TAKXKE PEIICHUS IMPAKTHUECKUX
3amad). AyAWTOpHUS sl TIPOBENEHHs] ceMUHapckuxX 3aHsaTtuil (125 kopm. 5) Taxke ocHamieHa
HEOOXOUMBIM 000pY/IOBAaHUEM: CTALMOHAPHBIM MYJIbTUMEAUHHBIM MPOEKTOPOM, HOYTOYKOM C
BBIXOJIOM B C€Th MIHTEpHET, TOCKON U MEJIOM.

HaumMmeHnoBaHue
cnenuaJbLHLIX
TNOMeIeHui 1

TMOMeIeHui ISt

OCHaEHHOCTDh CNeNHAJIbHBIX
NoOMelIeHUH ¥ MoMeleHu s
CaMOCTOSITeIbHOM paldoThI

o0ecreueHus.

CaMOCTOSATeIbHOM
padoThI
Yuebnas aynutopus g | KoMIuiekT cienuanu3upoBaHHON * Microsoft Windows 7 Home Basic OA CIS
MIPOBEICHUS 3aHATHH | Mebenu, Jlocka mis mema JIK 11 O and GE, munensus OEM

l'[epeqeﬂb JIMIEH3UOHHOI'0 MPOrpamMMHOIo

PexBu3uTHI MNOATBEPKAAOIICI0 JOKYMEHTA

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

3012 (3 anemeHTa); TEXHUUECKHE
CpeACTBa: MPOEKIUOHHBIN SKpaH
ScreenMedia Goldview HacTeHHBIIH,
[IEPEHOCHON MYJIbTUMEIUHHBIN
mpoekTop, HoyToyk Lenovo G770

» Microsoft Office Professional Plus 2010
Russian Academic Open 1 License No Level,
JINLEH3UA Ne60411808, nara BBLIAYH
24.05.2012 1.

TTomemenune IS
CaMOCTOSITEILHOU PabOTHI

Kommekt ciennanu3npoBaHHOM
Me0eId, TePCOHAIBHBIC KOMITBIOTEPHI

» Microsoft Windows Professional 10,
JIvmensusa Ne 67001233, nata BeITaun
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http://www.chem.msu.ru/rus/books/2001-2010/dorohova/all.pdf
http://www.chem.msu.ru/rus/teaching/analyt/chrom/part1.pdf
http://www.chem.msu.ru/rus/teaching/analyt/garmash.pdf
http://www.rusanalytchem.org/
http://www.urait.ru/

np. ['arapuna, 23, kopm. 1, | , ”MeeTcs BBIXOJ B UHTEPHET
ayn. 205

09.06.2016 r.

* Microsoft Office MS Office Standard 2013;
cepsepHas ymnen3us MS SQL Server
JInnensus Ne 65097676, nara Belgaun
23.04.2015 r.

YueOnas ayauropusi s | KOMIUIEKT crieruanin3upoBaHHOMN

MPOBEIECHHS 3aHATHI | MeOesIH; TEXHUYECKHE CPEICTBA:
JIEKIIMOHHOT'O THIIA MEPEHOCHOM MPOEKIIMOHHBIN 3KpaH
mp. ["arapuna, 23, kopm. 5, | DRAPER DIPLOMAT 60x60 MW
ayn. 308 BlackCase, mynbTrMenitHbIi

npoexTop BenQ MP-512 DLP,
HoyTOYK Acer Extensa 5620Z T2390

* Microsoft Windows XP Professional Russian
Upgrade Academic Open No Level,
JInnensus Ne 15988873, nara BeIgaun
15.01.2003 r.

* Microsoft Office 2007 Russian Academic
Open No Level

JInmensus Ne 43178981, nata BeImaun
12.12.2007 r.

[TomemieHust 1711 CaMOCTOSITENBHONM pabOThl OOYyYalOIIUXCS OCHAIICHBl KOMITBIOTEPHOM
TEXHUKOM € BO3MOXKHOCTBbIO HOJKIIOYEHHMs] K cetu "MHTepHer" u obecriedeHbl JOCTYIIOM B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa3oBaTeNbHYIO0 cpeny (205 kopm. 1).

[Iporpamma cocrasiena B cootBercTBuM ¢ TpedoBanusiMu @I'OC BO. Tlpukaz MunoOpHayku

Poccun ot 17 mromst 2017 r. N 671 «O0 yTBepkacHuH (heaepaibHOro rocyAapCTBEHHOTO 00pa30BaTeIbHOTO

CTaH[apTa BICIIETO 00pa3oBaHus — OakamaBpHar mo HanpasieHuro moaArotoBku 04.03.01 Xumus»

AgTop (bI)
1.X.H., Ipod. B.A. Kpsiios
J.X.H., Ipod. O.B. Hunpyk

Peniensenr (b1)

K.X.H. c.H.c. ®I'VII "®HIIL]

HUMUC um. FO.E. Cegaxona" A.A. CazoHoB

3aBenyrouuii kapeapoi,

I.X.H., Ipod. A.B.KHs3eB

[IporpamMma o1oO6peHa Ha 3acelaHuu METOANYECKONH KOMUCCHH XMMHUYECKOTO (akyibTeTa

OT «__ » 2021 rona
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