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1 BBenenue

Pabouas mporpamma u (OHII OLIEHOYHBIX CPEICTB AUCIHIUIMHBI «AHATUTHYECKAs XH-
MU COCTaBJIEHbI B COOTBETCTBUM C TpeOOBaHUSMHU (eAepaibHOIO roCyJapCTBEHHOIO 00pa3o-
BaTENBHOTO CTAaH/AApTa, YTBEPKICHHOTO Npuka3zoM MunoOpHayku Poccuiickoii denepanuu ot
07.08.2020 Ne 922, u ocHOBHOM NpodecCHOHATBHOM 00pa30BaTeILHOM MTPOrpaMMbl TIOATOTOBKH
«TexHomoruu nepepadOTKU MOJIE3HBIX MCKOMAEMBIX U U3BJICUCHHS APArOIEHHBIX METAJIIOBY» IO
HamnpapyieHUIO ToAroToBKH «18.03.01 XuMuueckasi TEXHOJIOTHUS».

[IpakTuueckasi MOArOTOBKA peajlu3yeTcsi Ha OCHOBE:

[Ipodeccuonanpusiii ctanaapt 27.046 «CIIEHIUAJIMCT 110 TUJAPOMETAJIJIYPI'U-
YECKOMY ITPON3BOACTBY TSAXEJIBIX IBETHBIX METAJIJIOB».

O06o0menHas TpynoBast ¢yHkuus: B Opranuzanus BbIITOJHEHHMsSI OCHOBHBIX OIEpanuit
Ipouecca ruApOMETAIUTYPrUYECKOr0 MMPOU3BOACTBA TSAKEIBIX IBETHBIX METAJUIOB.

T/1-7 KOoHTpOab XapaKTEPUCTUK U CBOMCTB IOCTYNAIOIINUX PEAareHTOB, IINUXTHI, IIYJIbIIbI,
pacTBOPOB, TUAPATOB, BCIIOMOTATENIbHBIX U PACXOJHBIX MaTEpUAIIOB.

[Ipodeccunonansbhsiii crangapt 27.066 «CITEHUAJIMCT XUMHUYECKOI'O AHAJIM3A
B METAJUTYPI'M».

O6o6mennas TpynoBast ¢GyHkius: B OcCyIecTBICHHE CIIOKHBIX XUMUYECKHX aHATH30B
0e3 nperBapUTENbHOTO pa3eieHNs KOMIOHEHTOB B METAJUTYPrU4e€CKOM ITPOU3BOICTBE.

T/J-10 Craructiueckas o0paboTka u oopMIIEHHE PE3yJIbTATOB CIOKHBIX KOJTHYECTBEH-
HBIX XMMHYECKHMX aHAJIW30B BOJBI U PEAreHTOB B METaLIypruieckoM npoussoacrtse, T/1-2 Ilox-
roTOoBKa pabouero mMecra Uit MPOBEACHUS CIIOKHOTO XMMUYECKOTO aHAIN3a BOJBI U PEarcHTOB
MeTaJulypruyeckoro npousBojctsa, T/I-2 IIpoBeneHne npoOHOro ClI0KHOTO XMMHUYECKOTO aHa-
JM3a C UCIOJB30BAaHUEM BHEAPSEMOTO CPEJCTBA U3MEPEHMs, 000pYIOBaHUs U (UJIM) 110 HOBOMU
meroauke, T/I-3 IIpoBepka HaJM4Msl pEaKTHUBOB, PACTBOPOB, MOCYAbI, CTAHAAPTHBIX 00pa3LOB,
aTTECTOBAaHHBIX CMecCed ISl MPOBEACHUS CIOXKHOTO XuMHUdeckoro aHammsa, T1/[-3 Ilposepka
HaJIM4us, IPAaBUJIBHOCTH XPAHEHNUsS, MAPKUPOBKH, CPOKOB TOJAHOCTH PEAKTHBOB, PACTBOPOB, TUT-
pOBaHHBIX, Oy(QEpHBIX U T'PaAYUPOBOUYHBIX PACTBOPOB, CTAHAAPTHBIX 00pa3LOB, MPUMEHSIEMbIX
IIPU IPOBEACHUM CIIO)KHOTO XMMHYECKOIO aHaIW3a BOJBl M PEAr€HTOB B METAJUTyprHYE€CKOM
npousBojcTBe, T/[-4 IloaroroBka pabouero mecra Juis MPOBEACHUS CIOKHOTO XMMHUYECKOTO
aHajiu3a C MCIOJb30BAHWEM BHEAPSEMOro CpelcTBa M3MepeHus, obopynoBanus, T/[-4 IIpuro-
TOBJICHHE PACTBOPOB CJIOKHOTO COCTaBa, TUTPOBAHHBIX, OY(PEPHBIX U IPayHPOBOYHBIX PAaCTBO-
POB, YCTaHOBJIEHHUE CIIOKHBIX TUTPOB, T/[-4 IIpoBepka Hammuuusl, NPaBUIBHOCTH XPAaHEHUs, Map-
KHPOBKH, CPOKOB TF'OJIHOCTH PEAaKTUBOB, PACTBOPOB, TUTPOBAHHBIX, OYPEPHBIX U TPagyHpOBOY-
HBIX PACTBOPOB, aTTECTOBAHHBIX CMECEH, CTaHIapTHBIX 00pa3lloB, MPUMEHSIEMbIX NPHU MIPOBEE-
HUU 0000 CIIOKHBIX XMUMUYECKOTO aHAJIN3a ChIPbsl, TOIJIMBHO-3HEPTETUYECKUX PECYPCOB, MPO-
MEXYTOUHOM M rotoBoil meramnonpoaykuuu, TJ-5 IlpoBeneHue BHYTpHI1abOpaTOpHOTO KOH-
TPOJISl KauecTBa Pe3yJbTAaTOB KOJUYECTBEHHOTO XMMUYECKOTO aHain3a OOBEKTOB MCIBITAHWM,
T-7 IloaroroBka mpoO BOABI AJis MPOBEICHUS XUMUYECKIX aHATN30B, KOHcepBaius npoo, T/I-
8 IloaroroBka mpoO peareHTOB, UCIONB3YyEeMBIX B METaUTyprudeckoM mpou3Bojactee, TJ1-9
ITpoBeneHune onpenencHuss HEOPraHMUECKUX UM OPraHMUYECKUX IPHUMECEN B BOJE U aHAJIN3 pea-
TEHTOB B METAJITyPrHYECKOM MPOU3BOJCTBE CHEKTPATIbHBIMU, AIEKTPOXUMUYECKUMHU, XpOMaTO-
rpa¢pu4ecKUMU METOJaMH M C HCIIOJIb30BaHMEM aHaiau3atopoB, H3-1 ®usnko-xumuueckue
CBOICTBa, TOKCUYHOCTh OOBEKTOB HCCIIEI0OBAaHUS, pEAKTUBOB M PAaCTBOPOB, HCIOIb3YEMBIX MPU
IIPOBEJEHUN XUMUYECKOTO aHAJIN3a ChIPbs, TOIJIMBA, IPOMEKYTOYHON M TOTOBOW METAJIITypry-
yeckoil mpoaykuuu, H3-2 O6mas, ananutuyeckas, ¢puznueckas XuMus, GU3NKO-XMMHUECKHE
METO/Ibl AaHATIN3a, XUMHUSI IPOAYKLIUN IIPOU3BOJICTBA LIBETHOU M yepHOU MeTamutypruu, H3-6 ®u-
3UKO-XMMHUYECKHUE CBOMCTBA, TOKCUYHOCTh OOBEKTOB HCCIIEOBaHUS, PEAKTHBOB M PAacTBOPOB,
UCTIOJIb3YEMBIX MPH MPOBEIECHUH XMMUYECKUX aHAJIM30B BOJBI M pearenToB, H3-7 O6mas, aHa-
auTHYecKas, Qundeckas XUMUS, (PU3MKO-XMUMHUYECKHE METOJbl aHalu3a, XUMHS HPOAYKIHH
IPOM3BOJICTBA I[BETHOM M uepHON Metautypruu, H3-8 Metoauku cratuctudeckoir o0paboTku
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pesyibraroB aHanuza, H3-9 TpeboBanus k mpoOONOArOTOBKE M BIUSHHE MPOOOMOATOTOBKY HA
pe3yabtarsl ucneiTanuid, HY-13 Bocnpou3BoauTh yCTaHOBJIEHHBIE METOAUKHU CIOKHOTO XHUMU-
YEeCKOr0 aHaJIu3a BOJbl U PEAareHTOB B METAJUTyprUuecKkoM rnpousBonactse, HY-14 [lpurorasnu-
BaTh aTTeCTOBaHHbIE cMecu, HY-16 BoIABIATE U yCTpaHATh NPUYUHBI MTOJIyYEHUS JOKHBIX pe-
3ynbTaToB HcnbiTanuii, HY-4 TIpuMeHsTh METOIbI CTaTUCTUYECKON 00pabOTKH M METPOJIOruye-
CKOHM OLIEHKH PE3yJbTaTOB XMMHYECKOTO aHAJIM3a ChIPbsl, TOILUINBA, IIPOMEKYTOYHON U TOTOBOMU
MeTaJulyprudeckod nponaykuuu, HY-5 VYcranaBauBarh TUTPBI pacTBOPOB, HCIIOIb3YEMBIX B
IPOBEICHUH CII0)KHOTO XMMUYECKOI0 aHaln3a Mpo0 BOJBI U PEAreéHTOB METaIyprHyecKoro
npou3BojicTBa, HY-6 BRIABIAT M yCTpaHATH OIIMOKH MTPU MPUTOTOBICHUH PACTBOPOB 3aJaHHOM
KOHIIEHTPAllMi, TUTPOBAHHBIX, Oy(QEepHBIX M IpaJlyupoBOYHBIX pacTBopoB, HY-7 IlpoBoautsb
pOOOTIOArOTOBKY HMCCIEITyeMBbIX OOBEKTOB: BOJBI, PEAreHTOB METAJUIYPIHUECKOTO MPOU3BO/I-
ctBa, HY-8 CoOuparp saboparopHble yCTaHOBKH JUIsl IPOBEJAECHUS XMMUYECKOIO aHajau3a I10

CXEMaM.

3amauu JUCLHUILINHGI

OCBOCHHUC TCOPHUU XUMHNYCCKOI'O aHaJIN3a U ano6peTeHI/Ie HaBBIKOB
CaMOCTOATCIIBHOI'0O OIMPEACIICHUSA KAYECTBECHHOTO U KOJINMYCCTBCHHOI'O
XUMHNYCCKOI'O COCTaBa BCIICCTB.

OcHoBHBIC pa3fensl /
TEMbI TUCUUILIMHBI

OO0uue TeopeTnyecKkue OCHOBbI aHATUTHYecKkOi xumuu. Kaue-
CTBEHHBII aHAJIN3.
KoanyecTBeHHBI aHAJIN3.

2 IlepeveHb NVIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUs M0 JUCUMILINHE (MO1YJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMHU /10CTHKEHUSI KOMIIeTeH i

ITponiecc n3ydeHus: AMCLUUILUINHBI «AHAIUTUYECKAas XUMMsD» HarpaBiieH Ha (pOpMHpOBa-
Hue cienyromux komnereHuuid B coorBercTBUU ¢ ®I'OC BO u ocHOBHOI 00pa3oBarenbHON

nporpammoii (Tabnuua 1):

Tabauna 1 — KoMnereHIMM 1 MHANKATOPBI UX TOCTUKEHUS

KO,Z[ 1 HAMMCHOBAHHEC KOM-
INETCHIINH

I/IHI[I/IKaTOpLI JOCTHIKCHUA

[Tnanupyemble pe3yabTaThl
o0yueHus 0 JUCIUIIINHE

O6menpodeccronanbHbIe

OIIK-1 CnocobeH n3y4ars,
AQHAJIN3UPOBATH, UCIIOJIB30-
BaTh MEXaHU3Mbl XUMUYE-
CKHX pEaKLUi, IPOUCXOAS-
HIMX B TEXHOJIOTMYECKUX
IIpoLeccax U OKPYKaroIEM
MUpE, OCHOBBIBAsICh Ha 3Ha-
HUSX O CTPOCHHMH BELIECTBA,
MIPUPOJE XUMUYECKOU CBSI3H
Y CBOMCTBAX Pa3IMYHBIX
KJIACCOB XUMHUYECKHX dJIe-
MEHTOB, COEIMHEHUH, BE-
IIECTB U MaTepUaJIOB

OIIK-1.1 3HaeT oCHOBHBIE eCTe-
CTBEHHO-HAy4YHbIE 3aKOHbI, M€Xa-
HU3MBI XUMHUYECKUX PEAKITUH,
MPOUCXOASAIINX B TEXHOJIOTHYE-
CKHX TIPOIIeccax U OKPYKaoIIeM
MUpE, CBECHUS O CTPOCHUU Be-
1IECTBA, MPUPOJIEC XUMHUUECKON
CBSI3U U CBOMCTBAX Pa3IMYHbIX
KJIACCOB XUMHUYECKHUX DJIIEMEHTOB,
COEIMHEHMH, BEIIECTB U MaTEepU-
ajoB

OIIK-1.2 Ymeer ocyliecTBIATh
XUMUYECKHUE PEAKIINH, OCHOBBIBA-
SICh Ha 3HAHUSX O CTPOCHHUH Be-
1IECTBA, MPUPOJEC XUMHUIECKON
CBSI3U U CBOMCTBAX Pa3IMYHbIX

3HaeT TEOPETUUECKUE OCHO-
BBl KAUECTBCHHOI'0 aHAIM3a
BEIIECTB; CIIEM(PUKY OCHOB-
HBIX METOJIOB KOHTPOJIS ChI-
pbs U TOTOBOW ITPOJTYK-

LIUH; TEOPETUUECKUE OCHOBBI
KOJIMYECTBEHHOTO aHaJIH-

3a. YMeeT XapaKTepHu30BaTh
CBOMCTBA COEIMHEHUN Ha
OCHOBE X XHUMHYECKOI
(dbopMyIibI U cTpOe-

HUSL; TPOBOAUTH TabopaTop-
HBIE UCTIBITAHHS CMOJISITUPO-
BaHHLIX cucTeM Braneer
METOJIaMH TEOPETUYECKOTO
HCCICIO0BAHNS; METOdAMHU




KJIACCOB XUMUYECKUX DIIEMEHTOB,
COEIMHEHMH, BEIIECTB U MATEPHU-
aJIOB; 3allUCHIBATh YPABHEHUS
XUMUYECKHUX PEaKUUid; IpuMe-
HATb XUMUYECKUE 3aKOHBI JJIsI
pelIeHus IpaKk-TUYECKUX 3a/1a4,
CBSI3aHHBIX C XUMHUYECKUMH CHU-
cTeMaMu

OIIK-1.3 Bnageer HaBbIKaMu
aHaJIM3a MEXaHU3MOB XUMHYE-
CKHMX PEaKLUH, IPOUCXOIAIINX B
TEXHOJIOTMYECKUX MpoILeccax U
OKpY’KaloIlleM MUpE, OCHOBBIBA-
SCh HAa 3HAHUSAX O CTPOCHHUHU Be-
LIECTBA, MPUPOJEC XUMHUYECKON
CBSI3U U CBOMCTBAX Pa3IMYHbIX
KJIACCOB XMMUYECKUX DIIEMEHTOB,
COEIMHEHUH, BEIIECTB U MATEpU-
aJjoB

UICHTH()UKAIUN COSTMHEHUN

OIIK-5 Cniocoben ocy-
HIECTBIIATH YKCIICPUMEH-
TAJIBHBIC UCCIICAOBAHUA 1
UCTIBITAHUS TI0 33J]aHHOM
METOAUKE, MTPOBOJIUTH
HaOJIFOICHUS K U3MEPEHUS C
y4€TOM TpeOOBAHHI TEXHHU-
K1 0€30macHOCTH, 00pada-
TBIBATh U UHTEPIIPETUPO-
BaTh SKCIIEPUMEHTALHBIC
JaHHBIC

OIIK-5.1 3Haer ocHOBHBIE Ipa-
BHJIA TIOMCKA U 0TOOpa HH(pOopMa-
[IMU, METO/IbI €€ UCTI0JIb30BaHUS
JUTS TIOATOTOBKH U MIPUHSTHS pe-
[ICHUH B HAYYHBIX MCCIICIOBAHU-
X ¥ B MPAKTUYECKON TEXHHUYe-
CKOM JeATeTbHOCTH, METOUKH
MIPOBEACHUS IKCIIEPUMEHTATBHBIX
HUCCIIENOBAHUN U UCHBITAHUS
OIIK-5.2 YMeeT ucmoabp30BaTh,
CHUCTEMaTHU3UPOBATh U aHATU3H-
pOBaTh METOIMYECKYIO, HAYYHO-
TEXHUYECKYIO U TEXHOJIOTHYE-
CKYIO JIUTEpaTypy, B TOM YHUCIIE
Ha UHOCTPAHHOM SI3BIKE, JIJISI
MPUHSITHS PEIICHUN B HAYYHBIX
HCCJICIOBAHMSX U B MPAKTHYE-
CKOU TEXHUYECKOH JESITENIbHOCTH;
OCYIIECTBIISATh SKCTIEPUMEHTATb-
HBIE MCCIIEIOBAHUS U UCTIBITAHUS
10 3aJJaHHOM METOJINKE, IPOBO-
TUTH HAOTIOACHUS U U3MEPEHHUSI C
y4eToM TpeOOBaHUN TEXHUKH
0e3omacHOCTH

OIIK-5.3 Binangeet HaBLIKAMH HC-
MOJIb30BaHUs HH(GOPMAIIUU IS
MIPUHSITHS PEIICHUH B HAYIHBIX
UCCIICTOBAHMIX U B TIPaKTHYe-
CKOM TEXHHUYECKOM JIeSITeIbHOCTH,
00pabOTKM U MHTEPIIPETALIIH
AKCIIEPUMEHTATIBHBIX TaHHBIX

3HaeT MEeTO/Ibl pa3eieHus,
KOHIIEHTPUPOBAHMsI BELIECTB;
TEOPETUYECKHE OCHOBBI XHU-
MHYECKUX U PU3UKO-
XUMHNYCCKUX METOA0B aHaAINu-
3a, 00pabOTKU Pe3yJIbTaTOB
aHayin3a. YMeeT BbIOUpaTh
METO/1 aHaJIu3a JJIs 3a/1aHHON
AQHATTMTHYECKON 3a7a4H; IPO-
BOJIUTH CTATHCTUYECKYIO 00-
paboTky pe3yibTaToB. Bia-
JIeeT METO/1aMH NPOBEICHHUS
XUMHNYECKOI'O aHaJIu-

3a; HaBBIKAMU METPOJIOruye-
CKOH OIICHKH pPEe3yJIbTaTOB
XMMHUYECKOI0 aHaJIM3a.
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3 MecTo AUCHUILUINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

JucuuninnHa «AHaTUTAYECKast XUMUS U3ydaeTcs Ha 2 Kypcee, 4 cemecTpe.

JucuumninuHa BXOAUT B cocTtaB Oioka 1 «/lucuuminuel (MOAyNIn)» U OTHOCUTCS K 6a3o0-
BOW YaCTH.

Jlj1g 0cBOEHUS TUCIUILIMHBI HEOOXOUMbI 3HAHUS, YMEHHUS, HABBIKU M / WUJIM OMBIT MpaK-
TUYECKOU JEITeTbHOCTH, CHOPMHUPOBAHHBIC B MPOIIECCE U3YUCHUS TUCIUILINH / IPAKTUK: «XH-
Mmus», «Heoprannyeckas xumusi», «Opranudeckas XuMus», «Marepuanosenenue», «MeTpoio-
TS, CTaHJAPTU3ANUS U cepTUudUKanusy, « THOCTpaHHBIN S3BIKY.

3HaHMsI, YMEHUS U HABbIKU, COPMUPOBAHHBIE MPU W3YYCHHUH JAUCLUUIUIMHBI «AHATUTHU-
qyecKkas XUMUs», OyIyT BOCTPEOOBAHBI MPU HM3YyUYECHUU IMOCICIYIOINUX MUCHUTUTHH: «OCHOBBI
OMoXUMHUM U OHOTeXHONOrHN», «Puszndyeckas xumus», «Kommounnas xumus», «DPUMKO-
XUMHUYECKHE METO/IbI aHATTU3a».

JucuumniuHa «AHaJIUTHYECKass XUMUS» YaCTUYHO peaju3yercs B (hopMe MpaKkTUYeCcKOM
noarotoBku. [IpakTudeckasi MOroTOBKA OpraHU3yeTCs ITyTeM MPOBEIACHWS / BBITIOJTHEHHS CaMo-
CTOSITENIBHBIX Pa0OT, Ta0OPAaTOPHBIX PabOT.

JucuumimHa «AHATATHYECKAs XUMES» B PAMKax BOCIUTATEIILHON pa0OThl HAIpaBJICHA
Ha (opmupoBaHUe y 00ydJaIOMUXCsl aKTUBHOW TPAKIAHCKOW TO3UIIMH, YBAKEHUS K IpaBaM U
cB0OOZaM YelnoBeKa, 3HaHHs MPABOBBIX OCHOB U 3aKOHOB, BOCIHTAHHUE YYBCTBA OTBETCTBEHHO-
CTH WIA YMEHHS apTyMEHTHPOBATh, CAMOCTOSTEIIHHO MBICIIUTh, Pa3BUBAET TBOPUYECTBO, ITpodec-
CHUOHAJIbHBIE YMEHHUS WM TBOPYECKH PA3BUTON JTMYHOCTH, CUCTEMbI OCO3HAHHBIX 3HAHHM, OT-
BETCTBEHHOCTH 32 BBHITIOJHCHHUE YICOHO-TTPOU3BOJICTBEHHBIX 3aIaHUI U T.1I.

4 O0beM AUCHMILVINHBI (MOYJIs1) B 3a4€THBIX eAUHULAX C YKa3aHHEM KOJIN4eCcTBa
aKaJeMHM4YeCKHX YaCOB, BbIICJCHHbIX HA KOHTAKTHYIO pa0doTy 00y4alomuxcs ¢ npenoaasa-
TeseM (110 BH/IaM Y4eOHbIX 3aHAATHIT) M HA CAMOCTOAITEJIbHYI0 padoTy 00y4arommxcst

O6mas Tpya0eMKOCTh (00beM) NIUCHUILINHBI cocTaBiseT 3 3.e., 108 akax. gac.
Pacnipenenenrie oobeMa JUCHMILIMHBL (MOJYJIsl) IO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JIEHO B TabiuIie 2.

Tabmuna 2 — O6beM JUCIUIUIMHBI (MO/YJIS) IO BUJIaM YYEOHBIX 3aHITHH

O0BeM TUCHUITINHEL Bcero akagemu-
YEeCKHUX YacOB

OO0miast TpyA0€MKOCTh TUCITUTLIMHBI 108

KonTakTHasi ayniuTopHasi padoTa o0y4awInuxcsi ¢ npenoaasaresiem (mo | 48
BH/JIaM Y4eOHBIX 3aHSATHIi), BCEro

B ToM uncie:

3aHATHA JIEKIUOHHOTO THMA (JICKIIMM ¥ WHBIC y4eOHBbIC 3aHATHsA, TIpeny- | 16
CMaTpUBAOIIME TPEUMYIIECTBEHHYIO Tepeaady yueOHoi uHpopMaIuu me-
JarOTUYECKUMH PaOOTHUKAMHU), B TOM YHCIIe B JOpMe MPAKTHUECKOU I10]I-
TOTOBKH:

3aHATHS CEMHHAPCKOIr0 THNA (CEMUHApHI, MPAKTHYECKUE 3aHATHSA, MpaK- | 32
TUKYMBI, JJabopaTopHble pabOThl, KOJUIOKBUYMbI M MHBIC aHAJOTHYHBIE 3a-
HATHSI), B TOM 4YHClIe B (pOpMe MPaKTUIECKOM MO OTOBKH:

CamocrosiTejibHasi padoTa 00y4aomMxXcsa U KOHTaKTHasi padora, BKimo- | 60




qarolasi TPYIINOBbIE KOHCYIbTAIlMH, MHIUBUAYaJbHYIO paboTy oOyuaro-
HIMXCS C MpernojaBaTesisMU (B TOM UHWCIE€ WHIUBUAYyalIbHbIE KOHCYJIbTa-
I[MH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHON

cpele By3a

[TpomexxyTouHas arrectanusi o0yJaromuxcs — 3auéT 0

5 Conepxxanue TMCUUIIMHBI (MOAYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3aesam)
€ YKa3aHMEeM OTBe/ICHHOI0 HA HUX KOJIMYeCTBA aKAJeMHUYEeCKHUX YaCOB U BU/I0OB YUeOHOM

padoThI

Tabnuna 3 — CTpykTypa u coiep>KaHue JUCIUILTUHBI (MOTYJIs)

HaumenoBanue pa3nenos, TeM u conep-
JKaHUe MaTepuana

Bunel yueOHOI paboThl, BKIIIOUYAsi CAMOCTOSITENb-
HYI0 paboTy 00y4arouuxcs u TpyA0eMKOCTh (B 4a-

cax)

KonTakTHas pabora npenoaasarens ¢ 00y-
YaIOMUMHUCS

Jlexuuu | CemuHapckue
(mpakTHYecKue

3aQHSTHS)

JlaGoparopHble
3aHATHSA

CPC

O01mme TeopeTHYecKHEe OCHOBbI AHAJIMTHYECK

oii xumuu. KayecTBeHHbBINT aHAIN3.

Beenenne. OCHOBHBIE OHSTHS AHAJIH-
THYECKO XUMMH.

Ananumuyeckas Xumus U XumMuyeckutl
ananus. OcHo8HbIe pazoenivbl COBPEeMeH-
HOU AHATUMUYECKOU XumMuu. 3aoaqu xu-
MU4ecKo2o aHanusa. IKcnepumeHmaibHvle
Memoobl 6 ananumuxe. Knaccugpurayus
Memo0os xumuyeckoz2o ananiuza. Cnocoowt
npogedeHUs XUMUYECKOU peakyuu. oep-
JHcanue mamepuana

2

IMonsaTus

MeToabl KA4eCTBEHHOI'0 AaHAJIN3A
BeeoumAnanumuueckue peaxyuu u pea-
ecenmul. Ananumuyeckuil cuenan. Oowue,
2pynnosule, cneyuguueckue, celeKmusHvle
peaxyuu. M36upamenvnocms anaiumude-
ckotl peakyuu, Ilpeden obnapysicenue.
Mackuposanue.e cooepaicanue mamepua-
aa

MeTtoanl

MeToabl naeHTH(PUKANNH BelIeCTB.
Ananumuyeckas Kuaccupurayus Kamuo-
Ho6 u anuonos. Cucmemamuyeckull u
Opoobuwill ananus. Kavecmeennwlii ananus




HeuzeecniHoco 6811/[601’1’!861.01/{7’1’18 codepofca-
HuUue mamepuana

Kiuacenpukanus no MeHIIyTKUHY

Oprannyeckne peareHThbl B XUM. aHA-
Jan3e.

Opeanuueckue aHanumuyeckue peazeHmul
(OAP). Knaccugpuxayuss OAP. Komnaex-
coobpazyrowue OAP u cmpoeHnue ux mo-
JIEKYIL.e COOepIHcanue mamepuana

NmenHble peakuumn

Pacno3HaBanue MeTAJLJIOB

AHaJIN3 HEU3BECTHOIO CILJIaBa

AHAJN3 KATHOHOB H AHUOHOB

NnenTnduxkanusa cMmecu coJiei

AN B O

o - - - )

Koan4yecTBeHHBI

aHaJIn3.

MeToabl KOJHYECTBEHHOI0 aHAJIN3A.

2

MeTtoanl

Xumuueckue memoowl KOJIUYECMEEHH020
Pa3o0eneHust: 0CaxicoeHue, coocaxrcoeHue,
INEKMPOIU3, XPOMAMOpaghusi, IKCMpax-
Yusi.

BbruuciieHune onmuooK B KOJIHYECTBEH-
HOM aHaJIu3e.

ﬂonycmwwaﬂ MOYHOCNIb, donycmwvlaﬂ
owuoka onpe()eﬂeyuﬂ, Ux evlvuciieHue.

Kuc/10THO-0CHOBHOE TUTPOBAaHMeE.
Tumposanue u eco smanvl. Touka sxK6uU6a-
aenmuocmu. Cnocobvbt mumpoeanusi:
npsamoe, 0bpamuoe, mumposatue 3ame-
cmumeis.

Kuc10THO-0CHOBHOE TUTPOBAHUE

Teopusi OKMCJIUTEIBHO-
BOCCTAHOBHUTEJILHOH TUTPUMETPHH.
OKuciumenbHo-60CCMAaHOBUMENbHbIE pe-
axyuu (OBP). OxucaumenvHo-
80CCMAHOBUMENbHBIU NOMEHYUA.
Hanpasnenue u nonnoma npomexanus
OBP. Kpusvie okuciumenbHo-
B0CCMAHOBUMENLHOZ0 MUMPOBAHUS, UH-
OUKAyUsl KOHeYHOU MOYKU MUMPOBAHUS.
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Penokc TuTpoBanue 2

KommiiekcoHomeTpuieckoe THTPOBa- 1
HHe.

Komnnekconsi, ux cmpoenue u ceoticmaa.
Cocmae pacmeopos 3/]TA 6 3asucumocmu
om pH pacmeopa.

KommiiekcoHomeTpust 3 7
Tpunonomempus

I'paBumMeTpuyeckmnii MeTO/ aHAJIN3A. 1
Ocadcoaemas u eecosas gpopmol. Mexa-
HU3M 00pa306anus 0caokos. Buluucienus
8 6€C0BOM aHANU3e.

BecoBoii anaaus 2

Kuci1oTHO-111€/I09HOE TUTPOBAHME 4 4
Onpeodenenue cooepaicanusi coobl

IMepmaHranaTomerpusi 3 5
JluxpomMaTomMeTpusi 3 5
Hopomerpust 3 5

Onpeoenenue %-2c0 oopmanvoezuoa

HUTOI'O no xucuMminne 16 32 60

6 BueaynnTopHasi caMOCTOSITeIbHASA PadoTa 00y4alOIMXCS N0 JUCHHUILIMHE (MOLY-
JI10)

[Ipu mmaHUpOBaHUU CAMOCTOSITENIFHON PaOOThI CTYIEHTY PEKOMEHAYETCSI PYKOBOJCTBO-
BaThCsI CIEAYIONIUM PACTpe/Ie]ICHUEM YacOB Ha CAaMOCTOSITEIbHYIO paboTy (Tabnwuia 4):

Ta6n1/1ua 4 — PCKOMCHI[yCMOe pacnpeaCICHUEC YaCOB Ha CaMOCTOATCIIbHYHO pa60Ty

KoMnoHeHTBI caMOCTOATEIbHOM PadOThI KoumnuecTBo yacos
N3ydeHune TeopeTHYecKux pa3aeaoB JUCIUTLIHHBI 14
[ToaroroBka k cobeceJOBaHUIO 46

7 OueHoYHbIE CPeCTBA IJI POBEAeHHs TEKYIIEro KOHTPOJISI M POMEKYTOYHOM
arrecTauMu 00y4aromMXCcs M0 JMCUMILINHE (MOTYJIIO0)

(DOHI[ OICHOYHBIX CPCACTB JIA MPOBEACHHUA TCKYHIECTO KOHTPOJISA YCIIEBAEMOCTH U ITPO-
MEXXYTOUHOU aTTecTanuu rnpeacrasieH B [Ipunoxennn 1.

[TomHBI KOMIUIEKT KOHTPOJIGHBIX 3aJlaHWi WM WHBIX MaTepUAIIOB, HEOOXOIUMBIX IS
OLICHUBAHMSI PE3Yy/IbTAaTOB O0YYEHUS MO JUCHHUILIMHE (MOAYIIIO), MPAKTUKE XPAHUTCS Ha Kade-
pe-pa3paboTurKe B OyMa)KHOM U 3JICKTPOHHOM BHJIC.
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8 YueOHO-MeTOAUYecKOe U MH(OPMAITMOHHOE O0ecneyeHre JUCHUIIIMHBI (MOTYJIS)

8.1 OcHoBHas nUTEpaTypa

OCHOBBI aHAIMTHYECKONM XMUMHUU : YIeOHHK [T By30B: B 2 KH. KH.1 : O011ie Bonpocsl.
Mertoapl paznenenus / mox pea. KO.A.3omorosa. - 3-¢ 3., nepepad. u nom. - M.: Beic-
mrast mxoJjia, 2004; 2002; 2001; 2000. - 360c., 603k3.

OCHOBBI AaHAIUTUYECKOW XUMHUU : YU€OHUK 117151 BY30B: B 2 KH. KH.2 : MeToasl xumuye-
ckoro ananu3za / mox pen. F0.A.3omotoBa. - 3-e usn., nepepad. u gom. - M.: Beiciias
mkoJja, 2004; 2002; 2001; 2000. - 504c¢., 603k3.

Moguan, H. V. Aranutrueckast Xumus [ DneKTpoHHBIN pecypc] : yueonuk / H.U. Mos-
yaH, P.I".Pomanosa, T.C. 'opbynoBa u ap. - M. : HUL] UTH®PA-M, 2016. - 394 c. //
ZNANIUM.COM : snekTpoHHO-0MOIMOTEYHas cucTteMa. — Pexxum nocryna:
http://www.znanium.com/catalog.php

XKebGenrsen, A. 1. AHanuTHYecKass XUMUS. XUMHYECKHUE METOBI aHAIN3A [ DIIEKTPOH-
HBIH pecypc] : yueb. mocobue / A.U. XKebenrsies, A.K. XKepuocek, N.E. Tanyts. - 2 u3n.,
ctep. - M.: UHOPA-M; MH.: Hos. 3nanue, 2011. - 542 ¢. // ZNANIUM.COM : snek-
TPOHHO-OMONIMOTEeUHas cuctema. — Pexxum gocrymna:
http://www.znanium.com/catalog.php

Bacunbes, B.I1.Ananutuueckast xumus : yd4eOHUK [ BY30B: B 2 KH. Ku.1 : Tutpumer-
pHUYECKUE U TpaBUMETpHUECKUil MeTo bl ananu3a / B. I1. Bacunbes. - 5-e usn., crep., 3-¢
W31., CTep., 2-¢ u3., nepepad. u goi. - M.: JIpoda, 2005; 2003; 2002. — 368 c., 43-23K3
a0-119k3.

Bacunbes, B.I1.Ananutnueckast Xumus : y4eOHUK JUIs By30B: B 2 KH. KH.2 : ®u3uko-
XUMHYeckre Metoabl ananusa / B. I1. Bacunses. - 4-e u3z., crep., 3-e usna., crep., 2-e
u3., mepepad. u gor. - M.: [Ipoda, 2004; 2003; 2002. - 384c¢.,u3-27k3 a0-103Kk3.

Bacwuiibes, B.I1.AnanuTiueckas XuMus : yueOHUK Ui By30B: B 2 4. Y.1 : I'paBumerpuye-
CKUI U TUTpUMETpUYeCcKuil MeTobl aHanu3a / B. I1. Bacunbes. - M.: Bricias miko:na,
1989. - 320c., u3-19k3 a0-233Kk3.

Bacwuibes, B.I1. Ananutnueckast Xumust : yueOHUK JJ1s1 By30B: B 2 4. U.2 : dusuko-
xuMudeckne MeToabl aHanu3a / B. I1. Bacunres. - M.: Bricias mkona, 1989. - 384c., us-
19Kk3 a6-223Kk3.

KeGentsie, A. . Ananutndeckas xumus. [Ipaktukym [ DeKTpOHHBIN pecypc] : yuaeo-
Hoe nocobue / A.U. XKebenrses, A.K. XKepuocek, U.E. Tanyts. - M.: HUL] UHOPA-M;
MH.: Hos. 31anue, 2013. - 429 c. // ZNANIUM.COM : s5nekTpoHHO-01OIMOTEeYHAsl CU-
crema. — Pexxum poctyma: http://www.znanium.com/catalog.php

XKebenrsie, A. . AnanuTHyeckas XumMust. XpoMaTorpaduuecKiue MeTo bl aHaIH-
3a[DnexTpoHHbBIN pecypc] : yaebHoe mocodue / A.U. Kebentsies. - M.: HULl Uudpa-M;
Mm.: Hos.3nanue, 2013. - 206 c.// ZNANIUM.COM : s51eKTpOHHO-OMOIMOTEeUHas CH-
crema. — Pexxum pocryma: http://www.znanium.com/catalog.php

8.2 JlononHuTENBHAS JINTEPATYPA

OCHOBBI AHATUTHYECKOW XUMHUHU. 3a/1a41 U BOIIPOCHI: yuel. mocoOue i BYy30B / MO PeI.
10.A.30n0toBa. - M.: Beicmias mkoma, 2002; 2004. - 414c., u3-23k3 a0-43K3.

OCHOBBI aHATUTUYECKOW XMMHH: 33/1a9M M BOIIPOCHI : yueOHOE TOCOOHe ISl BYy30B / TIOJT
pen. F0.A.3o0m0T10Ba. - 2-¢ U3a., uctp. - M.: Beicias mkoia, 2004; 2002. - 412c¢., 63k3.

utoBny, N.K. Kypc ananutuueckoii xumuu: yueOHuk u1st By3os / M. K. LutoBuy. - 7-¢


http://www.znanium.com/catalog.php
http://www.znanium.com/catalog.php
http://www.znanium.com/catalog.php
http://www.znanium.com/catalog.php
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u3 ., crep. - CII6.: Jlans, 2004. - 496¢., u3-13K3 a0-53K3.

OcHoBbI aHATUTHYECKOW XUMHH: [IpakTHYecKoe PYKOBOACTBO : yueOHOE ocoOue i BY-
4 30B/1O. A. bap6aiar, I'. . bpeikuna, A. B. 'apmam u z1p.; mox pea. F0.A.3omnoroBa. - 2-¢
U3 1., ucrp. - M.: Beicias mikona, 2003. - 464c., u3-13k3 a0-93K3.

Hepazpymaromue MeTo 16l KOHTPOJIS MaTepUatoB : yueOHoe mocodue s By3oB / H. A.
5  Cewmamko, b. H. Mapwun, B. B. Cenesnes, O. B. bamkos. - Komcomonsck-ma-Amype: U3n-
B0 KoMcomonbckoro-na-Amype roc.texs.yn-ta, 2003. - 139c., u3-13k3 a6-53k3.

6 Hepaspymraroruii KOHTpOJIb U IMArHOCTHKA : crIpaBOYHUK / 1o pea. B.B.Kiroesa. - 2-¢
u31., mepepad. u noi. - M.: Mammuoctpoenue, 2005; 2003. - 656c¢., 145k3.

CpenctBa 1 METOJIBI HEPA3PYIIAOIIET0 KOHTPOJISI Ka4eCTBa MPOAYKIIMH : yaeOHOe Tocooue
7 st By30B / ITox o6mr.pen. B.A.Kuma. - Komcomonbck-Ha-Amype: M3a-Bo Komcomonbcko-
ro-Ha-Amype roc.Texa.yH-ta, 2011. - 143c., u3-19k3 a6-53k3.

XaputoHoB, 10.5. Ananutuueckast XumMus. AHaJIUTHKA: y4eOHUK Ui By30B: B 2 KH. Ku.1 :
8  Oomme Teopernyeckue ocHoBBI. KauectBennniit ananus / FO. 5. XaputoHos. - 3-¢ u3.,
crep. - M.: Beicmras mikosa, 2005. - 616¢., u3-1 3x3 a6-10 3k3.

XaputoHoB, 10.5. Ananutuueckast XuMusl. AHaJIMTUKA: y4eOHUK Ui By30B: B 2 kH. KH.2 :

9 KomnyectBennslit ananmns. @U3NKO-XUMHYECKHE (MHCTPYMEHTAIBHbIE) METO/IbI aHAIN3a /
10. 4. XaputoHoB. - 3-¢ u3a., crep. - M.: Beicmas mkoma, 2005. - 560c¢., u3-1 sk3 a6-10
9K3.

Bacwibes, B.I1. Anamutrueckast xumusi: COOpHUK BOITPOCOB, YIPAXXHEHUN U 3a/1a4 : yueO-
10 Hoe mocobue miis By30B / B. I1. Bacunnes, JI. A. Kouepruna, T. /1. Opnosa; moz pex.
B.I1.Bacuisesa. - M.: Jlpoda, 2003. - 320c., u3-13k3 a0-93k3.

8.3 MeToauueckue yka3aHus sl CTYJAEHTOB MO OCBOEHUIO TUCIIUTIITUHBI

1. Xumnueckue MeTObl HACHTUDHUKAIIMU: METOJMUECKUE YKa3aHus K Ja00opaTOpHBIM pabdo-
TaM 10 Kypcy «AHamutuueckas xumus» / coct.: O.I'. llakuposa, N.U. 3omnorapes. —
Komcomonsck-Ha-Amype: 'OYBIIO «KHAI'TY», 2007. - 21 c.

2. KonwdecTBeHHBIN aHAIN3: METOUYECKHE YKa3aHUS K JIA0OpATOPHBIM paboTaM 1o Kypcy
«Ananutudeckas xumus» / coct.: O.I'. [Hakuposa, .U. 3omorapes. — Komcomonbck-Ha-
Awmype: TOYBIIO «KHAT'TY», 2007. — 22 c.

3. Amnanutuueckas xumus: YueOHoe nocobue / coct.: O.I'. HlakupoBa — Komcomobck-Ha-
Amype: DenepalibHOE TOCYIapCTBEHHOE OOJDKETHOE 00pa3oBaTENIbHOE YUPEKICHUE
BhICLIETO MpOo(eccHoHaIbHOro 00pa3oBanHus «KoMcoMonbckuii-Ha-AMype roc. TeXH. yH-
™, 2012 - 95 c.

4. Amnanutuueckas xumus. JlaboparopHble pab0OThl. XUMHUYECKHE METOABI WICHTU(UKALIIH
u ompenenenus: Yued. mocobue / coct.: O.I'. [lakupoBa — Komcomomnbck-Ha-Amype:
@denepanbHOE TOCyIapCTBEHHOE OO/DKETHOE 00pa3oBaTeIbHOE YUPEKICHHE BBICIIETO
npodeccuoHansHOro oopaszoBanus «Komcomonbckuii-Ha-AMype roc. TeXH. yH-T», 2012.
-20c.

8.4 CoBpeMenHbIe TpodeccnoHanbHbIe 0a3bl JaHHBIX U WH()OPMAIMOHHBIE CIPABOYHbIE
CUCTEMBI, HCIIOJIb3yeMbIE TIPH OCYIIIECTBICHHH 00pa30BaTEIbHOIO MPOIecca 10 TUCIIATIINHE

1. PedepatuHo-6ubnuorpapuyeckue 6a3pl nanHsix BUHUTU no ectecTBEeHHBIM HayKam
(http://www.viniti.ru/products/viniti-database) » "Xumus", "®usuka", "buomorus" u
pyrue

2. Alkalinity Calculator (water.usgs.gov/alk) » Ba3a naHHBIX MO IIEIOYHOCTH M METOJaM
€e OIpeIeICHHSI.

3. ChemExper Chemical Directory (chemexper.com) P Karanor XuMH4eCKHX BEIICCTB U
WX MMOCTABIIUKOB.



http://www.viniti.ru/products/viniti-database

10.

11.
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ChemDB Web Interface Index (ics.uci.edu) » ChemDB npexanaraer GecruiaTHbI OH-
JaliH UHCTPYMEHTApUM MO XUMHH. TeKyias BEpPCHs COACPKUT Oosiee 4 MITH ONMUCAHUUN
COeMHEHUH 1 6osiee 8 MIIH H30MEPOB.

ChemSpider (chemspider.com) » Pecypc OTKpBITOro A0CTyIa, 00eCIeYrBarONIUi 10~
CTyN K MWIJIMOHAM OMHCAHUN XMUMHYECKUX CTPYKTYp. [loMCK mpOBOIUTCSA MO HECKOJIb-
kuM 0azam, B ToM uncie PubMed u NCBI Entrez u ap.

ChemSynthesis (chemsynthesis.com) » ba3a naHHBIX XHMHUYECKHX BEIIECTB, COMACP-
KUT TakkKe MHOOPMALIMIO IO METOoJaM UX CHHTe3a U (PU3UYECKHM CBOMCTBAM, TaKUM
KaK IJIOTHOCTh, TOYKA IJIABJICHUS, TOUKA KUTIEHUS U T.1.

Crystallography Open Database (crystallography.net/cod) » basa maHHBIX KpHCTaJLIU-
YECKUX CTPYKTYpP OPTaHHYECKUX, HEOPraHUYECKUX, METAIO-OPTaHUYECKUX COCTUHEHUN
¥ MUHEPAJOB, 33 UCKIIOUYECHHUEM OHOTOIMMEPOB.

NIST Chemistry WebBook (nist.gov) » Caiit npegocTapisieT JOCTYI K JaHHBIM 110 XH-
muu 1 gusuke. Komnekuuu nogaepxusatorcs [Iporpammoit NIST.

PubChem Project (syntheticpages.org) » Ilouck Gosee 8 MJIH COCTUHEHUI MO Pa3Ind-
HbIM KpuTepusiM. CailT noanepkuBaercss HanroHanbHBIM IIEHTPOM 110 OMOTEXHOJIOTUSIM.
SyntheticPages (syntheticpages.org) » Dto OecriiaTHas HHTEpaKTHBHAs 0a3a JaHHBIX
10 XUMHYECKOMY CUHTE3Y.

TOXNET (nIm.nih.gov/index.htm) P Ba3a gaHHBIX 0 TOKCUKOJIOTHUH, OMTACHBIM XHUMHU-
YECKUM COEAMHEHUSIM, COCTOSIHUIO OKPY’KaIOIIEH Cpebl U 310POBbSI.

8.5 Ilepeuenp pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «HTepHeT»,

HEOOXOIUMBIX JJIl OCBOEHUS AUCLUIUIMHBI (MOIYJIs)

1.
2.
3.

4.

Bukunenus http://ru.wikipedia.org

Xumuuaeckuit moprain http://www.xumuk.ru

Hayunas snextponnas 6ubmmuoreka eLIBRARY.RU [Onextponnslii pecypc]. - Pexum
nocryna: http://elibrary.ru, ceo601HbI#.

EcrecTBeHHOHayuHBINH 00pa3oBaTenbHbIN MopTan [DIeKTpoHHBIH pecypc]. - Pexxum no-
cryna: http://en.edu.ru, cBoOOIHBIIA.

8.6 JIunen3znonHoe 1 cBOOOIHO pacpoCcTpaHsIeMOe IMPorpaMMHOE 00ecieueHre, NCTIOTb-

3yEeMOC IIpHU OCYIIECCTBIICHUHN O6pa3OBaTCJ'H>HOFO mnmpomnecca 1o JUCHUIIINHE

Tabnuna 5 — [lepeueHpb UCHOIB3yeEMOro MPOrpaMMHOI0 00ecrieueHus

Haunmenosanue 110 PexBu3uThI / YCI0BUA UCIIOJIB30BAHUA

OpenOffice YCIJIOBUS UCIIOJIB30BaHUS 110 CCBIIKE:

https://www.openoffice.org/license.html

Microsoft Imagine Jlunen3uonnelit noroBop A2223 Ne008/65 ot 11.01.2019

Premium

9 OpraHu3alMOHHO-NIEAATOTMYEeCKHE YCIOBUSA

Opranu3zaiys o0pa3oBaTeIbHOrO MPOLEecca perjjaMeHTUPYeTCsl yueOHbIM TUIAHOM U pac-

nucaHueM y4ueOHBIX 3aHATUU. SI3bIK 00ydeHus (mpemnonaBaHus) - pycckuid. s Bcex BUIOB
AyAUTOPHBIX 3aHATHIN aKaJIEMUYECKHI Yac YCTAHABIMBAECTCS MPOJOJKUTEIBHOCTHIO 45 MUHYT.

IIpu ¢GopmupoBaHuM CBOEH HMHAMBHIyalTbHON 00pa30BaTENbHONW TPACKTOPHMU O0ydaro-

IIMICS MMEET MPaBO Ha Mepe3avyeT COOTBETCTBYONIMX AUCIMIUIMH U MPO(HECCHOHATBHBIX MOIY-
JIeil, OCBOEHHBIX B MPOIIECCe MPEANIECTBYIOMIEr0 00yUeHus, KOTOPBI 0CBOOOXKIaeT 00ydJaroIe-
rocsi OT HEOOXOMMOCTH UX TIOBTOPHOTO OCBOCHHUSI.



http://elibrary.ru/
http://en.edu.ru/
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9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VYyeOHbli mpoIecc IpH MpenojaBaHuid Kypca OCHOBBIBACTCS HA WCIIOIB30BAHUU TPAIU-
IIUOHHBIX, THHOBAIIMOHHBIX M MH(MOPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. Tpaauunon-
HBbIC O6pa3OBaTeJIbHBIe TCXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘IeCKI/I-
MH) 3aHATHAMU. IHHOBaIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOIMH UCIONb3YIOTCS B BUJE HIUPO-
KOTO IIPUMEHEHUS! aKTUBHBIX M MHTEPAKTUBHBIX (OPM NpoBereHus 3anatuii. Mudopmarmonasie
o0pa3oBaTe/bHbIE TEXHOJIOIMU DPEATM3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYZCHTOB B HH(OPMAIIMOHHON 00pa30oBaTeIbHOM cpere.

9.2 3aHATHA JeKIMOHHOI'0 THIIA

JIeKMOHHBIN Kypc IpeaIoyiaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB yueOHOr0 IJIaHa.

Ha niepBoii iekuuu JiekTop 00s13aH NpeAyNpeuTh CTYAECHTOB, IPUMEHUTEIBHO K KaKOMY
06a3oBoMy y4eOHUKY (ydyeOHHUKaM, yueOHBIM MTOCOOUsIM) OyIeT MpOYUTaH Kypc.

JIeKIMOHHBIN KypC AOJDKEH AaBaTh HaMOONBIINA 00beM HMH(pOpMAIMKU U 00ECIeYnBaTh
6osee rirybokoe NOHUMaHKUE Y4eOHBIX BOIPOCOB P 3HAYUTEIBHO MEHbIIEH 3aTpare BpEMEHH,
4eM 3TO TpedyeTcs OONBIINHCTBY CTYJ€HTOB Ha CAMOCTOSATEIIBHOE U3YUYE€HUE MaTepUaa.

9.3 3aHATHA CEMHUHAPCKOr0 THIIA

CeMuHaApCKUE 3aHATHS MPECTABIAIOT COOO0H eTaIM3alHIo JIEKIIMOHHOTO TEOPETHUECKO-
ro MaTepuasa, IpoBOJATCS B LEJIAX 3aKPEIJICHUsI Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fieibl.

OcHoBHOH (OpMOI1 POBENIEHUSI CEMUHAPOB SBJISETCS 00CYyXkAeHHE Haubosee npoliem-
HBIX U CIIO’)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3d0op MPUMEpOB M CUTyallUd B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TpemnojaBaressi BXOIAT: OKa3aHUE METOIUYECKOM Io-
MOIIH U KOHCYJIbTUPOBaHME CTY/IEHTOB 10 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHUBHOCTH Ha CCMUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

- OTBETHI Ha BOIIPOCHI, Npe/IaraeMble Mperno aBaTeseM;

- y4aCTHE B JUCKYCCUAX;

- BBITMIOJIHEHUE MTPOEKTHBIX U UHBIX 33aJaHU;

- aCCHCTUPOBAHHE MPEIIOIaBATEIIO B TIPOBEICHUH 3aHSATHIA.

OTBeT f0KeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJIEPKaTh
CCBIJIKHM Ha UICTOYHHKU.

Jloknaznel U ONIIOHMPOBAHHE JOKJIAJ0B MPOBEPSIOT CTENEHb BIIAJACHUS TEOPETHUECKUM
MaTepHaoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OneHrBaHuE 3aJaHU, BBIIOJHEHHBIX HA CEMHUHAPCKOM 3aHATHH, BXOJIUT B HAKOIIJICH-
HYIO OIICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXCs N0 JUCHUIIHHE (MOAYJII0)

CamocrosiTenbHass paboTa CTYJE€HTOB — 3TO MPOIECC aKTUBHOIO, LIEJIEHANpPaBICHHOIO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HaHUH, yMEeHUI 0e3 HEeMOCPeICTBEHHOTO Y4acTHsl Mpernoja-
BaTelsl, XapaKTEepU3YIOIIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysIbTaToB AEATEILHOCTH 00yUYaroIerocs.

Lenu camocTosTENbHOM pabOTHI:

- CUCTCMATHU3alUA U 3aKPCTIJIICHHUEC TTOJTYUCHHBIX TCOPECTUYCCKUX 3HAHUM U MPAKTUYCCKUX
YMEHHH CTYJAEHTOB;

- yri1yOJieHHe U pacIiipeHne TEOPEeTHUECKUX 3HAHUH;
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- (popMupoBaHUE YMEHHUH HCIOJNB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE TIO3HABATEILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHE CAMOCTOSITEIHLHOCTH MBIIIICHHS, TBOPUYECKOW MHUIIUATHUBEI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIECHCTBOBAHUIO M CaMOpeaIN3aliy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrodrenbHas paboTa MOXKET OCYLIECTBIATHCS MHIUBHUIYaIbHO WM TPYIIAMU CTY-
JICHTOB B 3aBHCHMOCTH OT II€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKHU.

TexHonorus opraHu3any caMOCTOSTENbHONW paObOThl CTYICHTOB BKJIIOYAET UCIIOJIb30BaA-
HUe WH(POPMAIIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponbs pe3ynabTaToB BHEAYJUTOPHOM CaMOCTOSTENbHON pabOThl CTYJEHTOB MOXET
NPOXOJUTH B MMCbMEHHOM, YCTHOW WIJIM CMELIaHHOH (hopme.

CTyneHTbl J0JDKHBI HNOJXOAUTh K CaMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMY
CPEACTBY 3aKPEIICHUS W PA3BUTUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IIIAIO0B HA
OTJIeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHsI ONIPEIeICHHbIX HABBIKOB M MCII0JIb30BaHUs Ipodec-
CHOHAJIbHOW JINTEPaTypHI.

9.5 MeTtoanueckue yKazaHus 1Jisl 00y4alomMXcsi 0 0CBOEHHIO TN CUMIJIMHBI

[Ipu M3ydyeHun AUCHUILIMHBI 00YYarOIUMCs 11eJI€CO00Pa3HO BBINIOJIHATh CIEAYIOIIUE pe-
KOMEHJAINU:

1. I3yyenue yuyeOHOM JUCHUIUIMHBI JOPKHO BECTHCh CUCTEMaTHUYECKH.

2. Ilocne n3yyeHust KaKOro-JIMOo pasjerna 1o y4eOHHKY MM KOHCHEKTHBIM MaTepraiaM
pPEKOMEHIyeTCsl 110 MaMsATH BOCIIPOU3BECTH OCHOBHBIC TEPMUHBI, ONPE/IEICHHUS, TIOHITUS pa3fie-
na.

3. Ocoboe BHUMaHUE CleyeT YACTUTh BHIITIOJHEHUIO OTYETOB 110 MPAKTUUECKUM 3aHATH-
M U UHAUBHUYaJIbHBIM KOMITJIEKCHBIM 3a/IaHUSIM Ha CAaMOCTOSITEIbHYIO paboTy.

4. Bca TemaTHKa BOIIPOCOB, U3Y4ae€MbIX CaMOCTOSITENIBHO, 33JAa€TCs HA JIEKUUAX MPENo-
naBatesieM. MM e aroTcs UCTOYHMKH (B IEPBYIO OY€pe/lb BHOBb M3/IaHHBIE B EPUOANYECKON
HaY4HOI uTeparype) Ui 6osee AeTalbHOro MOHUMaHUs BOIIPOCOB, 03BYYEHHBIX Ha JIEKIIUU.

[Ipu camocTosaTensHOM TPOPabOTKE Kypca 00ydaromuecs TOJKHBIL:

- IPOCMATPHUBaTh OCHOBHBIE ONPEeNeHHs U (PaKThI;

- MOBTOPUTH 3aKOHCIEKTHUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUU MaTepuan U JOMOJIHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM MO JaHHOM TeMe JIMTepaTyphl;

- U3yYUTh PEKOMEHJIOBAHHYIO JIUTEPATYPy, COCTABIIATH T€3UCHI, AHHOTALIMM U KOHCIIEKTHI
HanOoJiee BAXKHEIX MOMEHTOB;

- CAMOCTOSATENBHO BBITIOJIHATD 33JJaHNs, aHAJIOTHYHBIE TIPEITIaracMbIM Ha 3aHATHSX;

- HCIIOJIb30BAaTh ISl CAMOIIPOBEPKHU MaTepuabl (OH/IA OLIEHOUYHBIX CPEJCTB.

10 Onucanne MaTepHAJIBHO-TEXHHYECKOI0 00ecneyeHusi, He00X0AUMOro JIs1 0Cy-
HIEeCTBJICHUS 00Pa30BaTEJIbHOI0 MPOLEcca Mo JUCHUILINHE (MOYJII0)

10.1 YueOHo-1a00paTopHOe 000pyI0BaHUE

Tabnuua 6 — [lepeuenb 000pyI0BaHUs J1AOOPATOPUHU

Aynutopus | HammenoBanue aynu- | Mcnonp3dyemoe 000pymoBaHue
TopuH (J1abopaTopun)

417/1 MynbsTumenvitHas CoBpeMeHHbIE CpeACTBa BOCIIPOU3BEACHUS U BU3YyalIU3a-
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ayJUTOpHsi, BMECTH- UM J1000# BUICO U ayino UH(GOPMAIMH, TIOTYIEHUS U
MOCTBIO 30 yenoBek. nepeayy IEKTPOHHBIX TOKYMEHTOB. TumnoBas KOM-
IJIEKTAlMs] MYJIbTUMEUNHON ayJUTOPUH COCTOUT M3:
MYJIBTUMEAUMHOTO IPOEKTOPA, aBTOMAaTU3HPOBAHHOIO
IIPOCKLIMOHHOTI'0 3KPaHa, aKyCTUYECKOU CUCTEMBI, BKIIIO-
YaroLeH Tauy CKPUH JOCKY, IEPCOHATIbHBIN KOMIBIOTED (C
TEXHUYECKUMU Xa-pakrepuctukamu He Hxke Intel Core
i3-2100, DDR3 4096Mb, 500Gb), uatepdeiichl moakito-
yenus: USB, audio, HDML.

422/1 JlaGopaTopus aHanmu- | XUMHYECKas TIOCY/a, peaKTUBbI
THUYECKON XUMHUH

[Tpu peanu3zanuy TUCHMIUIMHBI «AHATUTHYECKAs XUMHUsD» Ha 0a3e mpouiIbHON OpraHu-
3allUM UCIIOJIb3YETCsl MaTEpUAIbHO-TEXHUUECKOE o0ecriedeHne, nepeyrcieHHoe B Tabauie 6.1.

Ta6mmma 6.1 — MaTeprallbHO-TEXHUYECKOE 00eCIIeYeHUE TUCITUTUTHHBI

CrangapTHOE UM ClIeNMATH3UPOBaHHOE 000pya0oBaHue, o0ecnieunBaoiee | Haznauenue 060-
BEINIOJIHEHUE 3aJaHuI pyAOBaHHUs

YueOHoe 000pyaoBaHNe, CTICIHATU3UPOBAHHAS. MEOEIIb, XUMHUECKas 0~ POBEJICHHUE XU-
cyna, anekrpormuTka &laquo;bMOTEK &raquo;; OTIT001-1,5«BT, mtaTuB | MUYECKUX OITBITOB
naboparopusiii [IIOP-MM, Becsl anekrponnsie ED 224S-RSE, akBanu-
crnsitop J19-4-02.

10.2 TexHu4eckue u 31eKTPOHHbIE CPEACTBA 00y4eHHA
OTCYyTCTBYIOT
11 HNuble cBeneHus

MeToauuecKkue PE€KOMEHIAMH 110 oﬁyqeﬂmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSsIMH 3/10POBbS U HHBAJIU/A0B

OcBoeHME NUCHUIUIMHBI 00YyYaloIIMMUCS ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C APYTUMH OOYYalOIIMMUCS, TaK U B OTAEIbHBIX
rpynnax. [Ipennonaratorcs cnenaibHble YCIOBHS IJIs OJTydYeHus: 00pa30BaHusl 00y4aromuMHU-
Csl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 310POBbSL.

[Tpodeccopcko-nenarornyeckuii COCTaB 3HAKOMHUTCS C TICHXOJIOTO-(DM3UOIOTHUYECKUMU
0COOEHHOCTAMH O0YUaIOIIMXCSl WHBAIMIOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMINTaluu WHBaINAOB (npu Hamuuuu). [Ipun HEoO-
XOJUMOCTU OCYLIECTBIISETCS JOIOJHUTENbHAS MOAACPKKA MIPENOAABaHUSA ThIOTOPAMHU, IICHUXO-
JIoraMH, COIIMaIbHBIMU paOOTHUKAaMU, MPOIIEIIMMHU MTOJATOTOBKY aCCUCTEHTaMHU.

B cooTBercTBHM ¢ MeTOIMYECKMMHU peKoMeHAanusaMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METOIbI 0OYUEHUS], TEXHOJIOTMH COLIMOKYIBTYPHOIN peaOUIUTaluu C LIENbI0 OKa3a-
HUs IOMOIIY B YCTaHOBJICHUH IOJIHOLEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUM C IPYrUMH CTYJECH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B cTyeHueckoil rpymnne. [Togbop u
pa3paboTka y4yeOHBIX MaTepHaJIOB MIPOU3BOAATCSA C YUETOM NPENOCTABICHHUs MaTepuala B pas-
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JUYHBIX (OpMax: ayAHalbHOM, BU3YaIbHOW, C WCIOJB30BAHUEM CIEIHATBHBIX TEXHUYECKHX
CPEICTB M MHPOPMAIIMOHHBIX CUCTEM.

OcBoenue nucuuiuiHbl JunamMu ¢ OB3 ocyiecTBiseTcss ¢ UCNOIb30BaHUEM CPEICTB
oOydeHus 0o0IIero M crenuaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOTO HMCIIONb30-
BaHMs). MarepraabHO-TEXHHUECKOE 00eCeueHHEe MpeyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii kK Hy>xkaam jimi; ¢ OB3.

®dopma NpoBeACHUS ATTECTALMK ISl CTYACHTOB-UHBAJINI0B YCTAHABIMBAETCS C YUETOM
WHIUBHUIYAIbHBIX MCUX0(pU3NIeCKuX ocobeHHocter. [l ctynentoB ¢ OB3 mpexycmarpuBaet-
cs1 tocTymHas popma MpeIoCTaBICHUS 331aHNi OLICHOYHBIX CPE/ICTB, a8 UMEHHO:

- B TIEYaTHOW WM DIEKTPOHHOM ¢dopme (I JUI € HapyUIEHUSMU OIOPHO-
JIBUTATEIBHOTO amnmapara);

- B IIe4aTHOM (opMe WK AJIEKTPOHHOHU (hopMe ¢ yBEIIMYEHHBIM HIPU(TOM U KOHTPACTHO-
CTBIO (17151 JIUL C HAPYILLIEHUSAMU CIIyXa, pe4H, 3pEHuUs);

- METOJIOM UTEHUS aCCUCTEHTOM 33IaHUs BCIYX (11 JIUI C HAPYLICHUSMU 3PCHHUS).

CryneHTaM ¢ MHBAIMJIHOCTBIO YBEIMUYMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJis TakuX CTYIEHTOB IMpeaycMaTpuBaeTcs AOCTymHas ¢opma ImpeaocTaB-
JICHUS] OTBETOB Ha 3a/1aHusl, a UMEHHO:

- TUCBMEHHO Ha OyMmare wiu HabOpOM OTBETOB Ha KOMITbIOTEpE (IJIs JIUI C HApYyILIECHU -
MU CllyXa, peun);

- BEIOOPOM OTBETa M3 BO3MOKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTeHTa (st
JIMI] C HapYLIEHUSIMU OIIOPHO-/IBUTATEJILHOTO alapara);

- YCTHO (17151 JIMI C HAPYIICHUSIMU 3PEHHSI, OOPHO-IBUTATEIHLHOTO arlapara).

[Ipu HeoOxoauMoOCTH 17151 00YYAIOIIMXCS ¢ MHBAIMIHOCTHIO IIPOLIEAYPA OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbLIX CPEIACTB

o IMCIOMIIJIMHE

«AHAJIUTHYECKAS] XHUMUSD»

HanpaBneHHe IIOATrOTOBKH

18.03.01 XumMuueckas TEXHOJIOTU

HanpasnenHocts (mpo¢unb) o6pazoBa- TexHosOruu nepepaboTKU MOJE3HBIX MCKONAeMbIX U
TEJIbHON IPOrpaMMBbl

H3BJICHCHUSA JparouCHHbIX MCTAJIJIOB

KBanudukamnms BbITYyCKHIKA

bakanasp

['ox navana nmoarotoBku (o yuebnomy 2021

IUIaHY)

®opma 00yueHust

Ounas popma

TexHomorust 00yueHus

TpaguuroHHas

Kypc

Cemectp

TpynoemMKocCTs, 3.e.

2

4

3

Bua npomexyTo4HON arTecTaluu

ObecneunBaroliee moapasaesieHue

3ayéT

Ka(bez[pa «XHUMHS U XUMUYECKUE TEXHOJIOTHI
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI UX TOCTHXKCHHS

KOI[ 1 HAMMCHOBAHUC KOM-
NECTCHI N

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemsble pe3ynabTaThl
00ydeHUs IO TUCITUILTNHE

O6menpodeccrnoHanbHbIE

OIIK-1 CnocobeH u3y4ars,
aHAIIU3UPOBATh, UCIOJIB30-
BAaTh MEXaHU3Mbl XUMHUYE-
CKHUX PEAaKLIHI, IPOUCXOS-
IIMX B TEXHOJIOTMYECKUX
MPOLECCAX U OKPYKAKOIIEM
MHpE, OCHOBBIBAsACh Ha 3Ha-
HUSIX O CTPOEHUHU BEIIECTBA,
MPUPOJE XUMUYECKOU CBS3H
Y CBOMCTBAX Pa3IM4HbIX
KJIACCOB XMMUYECKHUX 3JIe-
MCHTOB, COCIUHCHUM, BE-
HIECTB U MaTEpPHUAJIOB

OIIK-1.1 3HaeT OCHOBHBIC eCTe-
CTBEHHO-HAy4YHbIE 3aKOHbI, MEXa-
HU3Mbl XUMHUYECKUX PEaKIIH,
MPOUCXOASAIINX B TEXHOJIOTHYE-
CKHX IpoLeccax U OKPYKarolleM
MHpE, CBEJCHHUS O CTPOCHUU Bellle-
CTBa, MPUPOJIC XUMUUECKOHN CBSI3U
Y CBOMCTBAxX PA3JIMYHBIX KJIACCOB
XHMHYECKHX 3JIEMEHTOB, COSANHE-
HUI, BENIECTB U MaTEPUAIOB
OIIK-1.2 Ymeer ocyliecTBIAT
XUMUYECKHUE PEaKIIH, OCHOBBIBA-
SICh Ha 3HAHUSIX O CTPOCHUU Bellle-
CTBa, IPUPOJIE XUMHYECKOU CBSI3H
Y CBOMCTBAax pa3jIMUHbIX KJIACCOB
XHUMUYECKHX JIEMEHTOB, COCJINHE-
HUM, BEILIECTB U MAaTE€PUAJIOB; 3aIlU-
CBHIBaTh YPAaBHEHUSI XUMUYECKUX
peakluii; IPUMEHATh XUMHUYECKUE
3aKOHBI JJISl PEIIEHUS TTPaK-
THYECKUX 3a7a4, CBA3aHHBIX C XH-
MHMYECKUMH CHCTEMaMU

OIIK-1.3 Brnageer HaBbIKAMU aHa-
JIM3a MEXaHU3MOB XUMHYECKUX pe-
aKIMi, MPOUCXOIALIUX B TEXHOJIO-
TUYECKUX MPOLIECCaX U OKPYKako-
[IEM MUPE, OCHOBBIBAsICh HA 3Ha-
HUSAX O CTPOCHUH BEIIECTBA, MPH-
pOoAEe XMMUYECKOU CBSA3U U CBOM-
CTBAaxX Pa3JIMYHBIX KJIACCOB XHMMHU-
YECKHX DJIEMEHTOB, COSINHCHHUIA,
BEIIIECTB U MaTEPUAJIOB

3HAeT TEOPETUYECKUE OC-
HOBBI KQUECTBEHHOT'O aHa-
JM3a BELIECTB; crieuuduKy
OCHOBHBIX METOJIOB KOH-
TPOJIS CBIPbsI U TOTOBOU
OPOAYKIIMH; TEOPETUYECKUE
OCHOBBI KOJINYECTBEHHOT O
aHanu3a. YMeeT XapakTe-
pH30BaTh CBOWCTBA COEU-
HEHUI Ha OCHOBE UX XUMHU-
4ecKol (popMyJibl U CTpoe-
HUS; IPOBOAUTH J1abopa-
TOPHBIE UCIIBITAHUS CMOJIE-
JUPOBAaHHBIX cucTeM Bia-
JI€ET METOJIaMU TEOPETHYE-
CKOI'0 HCCIIe0Ba-

HUSI; METOJIaMH UJEeHTUDU-
Kal[uu COEeIMHEHHUN

OIIK-5 CniocoGen ocy-
HIECTBIIATH YKCIICPUMEH-
TAJIBHBIC UCCIICAOBAHUA 1
UCTIBITAHUS IO 33J]aHHOM
MCTOJUKE, TPOBOANUTH
HaOJIFOICHUS ¥ U3MEPEHUS C
y4eTOM TpeOOBaHHI TEXHHU-
K1 0€30macHOCTH, 00pada-
TBIBaTh M HHTEPIIPETUPO-

OIIK-5.1 3HaeT OCHOBHBIE TTPaBHIIA
NOKCKa U 0TOOpa HH(pOpMaIu,
METOMBI €€ UCIOJIb30BAHUS JIJIs
MOATOTOBKU U MPUHSATHUS PEIICHUI
B HayYHBIX MCCJICIOBAHUSIX U B
MPAKTUYECKON TEXHUYECKOM Jesl-
TEITLHOCTH, METOJIUKH TPOBEICHUS
AKCIIEPUMEHTAJIbHBIX HCCIIEI0BA-
HUH ¥ UCIBITAaHUS

3HaeT METO/IbI pa3IeTCHHUS,
KOHLIEHTPUPOBaHHUSI Be-
LIECTB; TEOPETUYECKHUE OC-
HOBBI XUMUYECKUX U (PU3U-
KO-XMMHUYECKHUX METO/IOB
aHanm3a, 00paboTKH pe-
3yJbTaTOB aHAIN3a. Y MEET
BBIOMPATh METO/I aHATTU3a
IUIA 3aJaHHOW aHaJIUTHYe-
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BaTh YKCIIEPUMEHTATHHBIC
JaHHbIE

OIIK-5.2 YMeeT ucIobp30BaTh,
CHCTEMaTH3UPOBATh U aHATH3HPO-
BaTh METOJUYECKYIO, HAyYHO-
TEXHUYECKYIO 1 TEXHOJIOTUYECKYIO
JTUTEPaTypy, B TOM YUCIIC HA HHO-
CTPAHHOM SI3BIKE, JJISl TIPUHSTHS
pELICHUH B HAyYHBIX MCCIIE0Ba-
HUSX U B IPAKTHYECKOW TEXHHYE-
CKOH JIeATeIHbHOCTH; OCYIIECTBISTh
IKCIIEPUMEHTAIBHBIC UCCIICI0BA-
HUS ¥ UCTIBITAHMSI 110 33JJaHHON Me-
TOJIUKE, IPOBOAUTH HAOIOICHUS U
HU3MEpEHUs C YIeTOM TpeOOBaHUM
TEXHUKU 0€30MaCHOCTH

OIIK-5.3 Bnajeet HaBbIKaMu UC-
M0JIb30BaHUS HHPOPMALIUH JIJIS
MIPUHSITHS PEIICHUN B HAYTHBIX
UCCIICIOBAaHHSIX M B TPAKTUYECKON
TEXHUYECKOH JCSATEIBHOCTH, 00pa-
OOTKHU M MHTEPIPETAINN IKCIICPH-
MEHTAJIBHBIX JTAaHHBIX

CKOH 3a/1a4u; IPOBOJUTH
CTaTUCTUYECKYIO 00paboT-
Ky pe3ynbraroB. Biageer
METO/AMH MPOBECHUS XU-
MHUYECKOTO aHaJIH-

3a; HaBbIKAMU METPOJIOTU-
YECKOU OLIEHKH PE3YJIbTa-
TOB XMMHUYECKOT0 aHAJIMN3a.

Tab6muma 2 — [TacmopT GoHIa OIEHOYHBIX CPECTB

Kontpoaupyemsbie pa3ie- dopmupyemasn HaumeHoBaHue one- IMoka3zarenun

JIbI (T€MBbI) TUCIHIIJIHHBI KOMIIeTEeHIHSA HOYHOTO CpelCTBA OIIEHKH
CobecenoBanue OIIK-1 CobecenoBanue [ToaHOTa OTBETA
CobecenoBanue OIIK-5 CobecenoBanue [ToaHOTa OTBETA
PI'P OIIK-1,5 PI'P [IpaBunbHOCTH

2 Meroanyeckne MaTepHaJibl, ONpeaesiioIue Mpoue1ypbl OLeHUBAHUS 3HAHUIA,
YMEHHi, HABBIKOB M (MJIH) ONBITA 1eATEJbHOCTH, XapaKTepu3yloume npouecc (popMupo-

BaHHUS KOMIIETEeHIHM A

Meroanueckue Matepuaibl, ONPEACIIONINE TPOLETypbl OLEHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OTBITA IEATEILHOCTH, PEACTABICHbI B BUJE TEXHOJOTHUECKONW KapThl TUCIIHU-

IUIMHBI (Tabnuna 3).

Tabmuua 3 — TexHoJornyeckas kapra

HaumeHnoBanue oleHOYHO-

Cpoxku BbINOJ-

HIxana ouenun-

Kpurepun ouenusa-

ro cpeacTBa HEeHHUA BaHHUA HUA
4 cemecTtp
IIpome:xyTouHasi arrecTanus B popme «3auer»
CobecenoBanne 8 Henens 120 MOJHOTA U3JI0KEHUI
Marepuaia
CobecenoBanue 14 wenens 150 IIOJHOTA OTBETA
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PT'P 16 nepens 100 MIPaBUWJIBHOCTH pelle-
HUS

HUTOIO: 370 6aymioB

Kputepun oneHku pe3yibTaToB 00y4eHHs M0 JUCHUIINHE:
[ToporoBelii (MUHUMANIBHBIN) YpOBEHB AJIs aTTecTauuu B opme 3adeta — 75 % OT MaKCUMaIbHO
BO3MOXKHOH CYMMBI 0aJlsIOB

3 TunoBble KOHTPOJIbHbIE 32JaHUS UM MHbIEe MAaTEPHAJIbI, He00X0AUMbIe 15
OLIEHKM 3HAHUI, yMEeHHM i, HABBIKOB M (WJIM) ONBITA 1eITeJIbHOCTH, XapaKTePU3yIolIue
npouecc GopMuUpPoOBaHUS KOMIIETEHIIUI B X0/1e OCBOEHHSI 00Pa30BaTeJbHOM NMPOrPpaMMbl

KOHTPOJIBHBIE BOITPOCBHI K PA3JAEJIY "OcHOBHBbIe THNBI AHAJIUTHYECKHX peak-
uuii. MackupoBanue u pazaeaenue" (KB1).

Kak Bl npezacrasnsiere ceOe MoHATHS "aHaIMTUYECKUN CUTHAN" U "aHaIUTHYeCKasl peakuus'?
Kakum TpeGoBaHUSAM OHU JOJDKHBI yI0BIETBOPATh? IIpuBeauTe Mo 3 KOHKPETHBIX IPUMEpA, UJl-
JIOCTPUPYIOIUX JIaHHBIE TOHSTHSL.

Yro Takoe mpenen OOHAPYXKEHHUS U YYyBCTBUTEIbHOCTh aHAIUTHYECKOM peakuuu? Kaxosa
COBpPEMEHHAsl TPAKTOBKA ATHX MOHSATHA M CIIOcOObI uX BblpakeHusi? IlpuBeaure 2 ananutude-
CKHUE peaKIil ¢ XapaKTepUCTUKaMU Mpejiena 0OHapyKEeHUsI U YyBCTBUTEIbHOCTH.

Kakum TpeGoBaHUSAM TOJDKHBI YIOBIETBOPATh aHATUTHYECKHE peareHTsl? [IpuBenure npumeps
IPYMNIOBBIX, CEJIEKTUBHBIX U CHEIM(PUYUHBIX aHATUTHUECKUX PEAreHTOB.

Kak ycTpansiioT Melaroliee BIMSHUE UOHOB NpuU ocaxaeHuu? IlpuBenuTe KOHKpETHbIE pUMe-
pBI.

[TpuBennTe KOHKPETHBIE MPUMEPDI, TOKA3BIBAIOIINE BCE BO3MOKHBIE CITIOCOOBI MAaCKHPOBAHMSI.
Bcerna nu BeIagaeT ocagok Mo JOCTHKEHUHU Mpou3BeieHns pacTBopumocTn? KakoBa npuposa
(GakTOpOB, YIPABIAIOIINX 3TUM SIBICHUEM?

[TpuBeauTe mpUMeEpbl OCaJIKOB, paCTBOPUMOCTh KOTOPBIX MOBBIIIAETCS MPHU MOBBIIIEHUN KHUC-
JIOTHOCTH, KOHLEHTPALMU THIPOKCHU]I-MOHOB, N30bITKa ocaautess. ConocTaBbTe KOJIUYECTBEHHO
u3MeHeHue pacrsopumoctu BaSO, B 0,01 M pactBope K2SO4, yuuThiBas a) TOJBKO COJIEBOU
s dexT; 6) TOIBKO BIUSHUE OJTHOUMEHHOTO HOHA.

Kakoe 3aknrodeHne 0 cocTaBe aHAIM3UPYEMOIO pacTBOpPAa MOYKHO CHENaTh, €CIU OH HE JAET
0CaJIKOB HU C XJIOPOBOJOPOJOM, HU C CyJIb(pHAaMU BOJOPO/Ia U aMMOHHUSI, HU C KapOOHAaTOM aMm-
MOHMS?

N3noxuTe o01iMe NpUHLIUIIBI pa30ueHus 2JIEMEHTOB Ha aHAIMTUYECKUE TPYIIIIBL.

Bceerna nu MoxxHO 13 cpaBHeHus BenuyuH [1P cynuth o Gosbliei nim MeHblIeil pacTBOPUMOCTH
ocankoB? [IpuBenure npuMepsl.

Kak nepeBectu B pactBop cynbdar 6apus? [IpennoskeHHbIN c1oco0 MOATBEPIUTE PACUETOM.
Briseaure dhopmMyiy, U3 KOTOPOH CleAyeT, YTO XJIOPHUA cepedpa MOKHO IIEPEBECTU B PacTBOP B
IOPUCYTCTBUHM aMMHaKa.

Kak mepeBecTr B pacTBOp HamMeHee pacTBOpUMBIe Cyinb(u bl THa CuS?

[Ipennoxute peareHTHl Ui OKUCIeHHs a) noauna ao wona; 0) skenesa(ll) mo xenesa(lll); B)
THOCynb(aTa 10 TeTparuoHarta; ) Mapranua(ll) no mepmanranara; n) xpoma(Ill) no xpomara.
Ob6ocHnyiiTe Bam Bb160p.

B pactBop xnopunos xene3a(lll), menu(Il) n uunka(Il) onyctunm xene3nyro miactuHky. Kakue
peakiuuu OyayT IpOXOAUTH?

[Touemy pryTh He pactBoOpsiercss B HSO4, HO pacTBOpsiercst B HI ¢ BimeneHneM Bogopoxa, a
cynbdun prytu He pactBopsercs B HNOs, HO pacTBopsieTcst B "Iapckoil Bojake" WM B CMeCH
kounenrpupoBanusix HCI u KI?
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Yro Takoe crapenue ocankoB? Kak Bimser mporecc craperus ocaakoB NiS u CoS Ha ux pac-
TBOPUMOCTH?

Kak MOXHO M3MEHMTH HaIlpaBJIEHUE OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuii? [IpusBeaure
IPUMEPHI.

MoxHo 11 paznenuts Menb(l) n kagmuii npu Haceimenuu cepoogoponom 0,05 M pactBopa ux
TeTpanuraHo-koMiuiekcoB B 0,1 M nuanuae kanus? BeiBoJ MOATBEPAUTE PACUETOM.

[Touemy kapOOHAT KaJbIMA JIETKO PACTBOPSETCA, @ OKCANlaT KaJIbIUS HE pacTBOPsIETCS B pa30aB-
JICHHOHM YKCYCHOM KHCIIOTE, XOTS 00a COeAMHEHUS UMEIOT OTM3Kue BeTuauHbl [1P?

[Toyuemy conu mpu BBIMAPUBAHUU MX C CEPHON KUCIOTON MPEBPAIIAOTCS B CyIb(aTs? MoXHO
JM Ccyab(aThl IPEBPATUTh B HUTPAThI BBIIIAPUBAHUEM C OOJIBLIIMM W30BITKOM a30THON KUCIOTHI?
Kakumu cpeacrBamu pacrojaraeT aHaJUTUK, YTOObI BbI3BaTh OCAXKIACHHUE TBEPAOH COIU W3
IEPECHILIEHHOr0 pacTBopa’?

[TpuBenuTe mpuMepsl UCIIOIB30BAHUS OKCPEI-PEAKIIMI: a) Ui PACTBOPEHUSI TBEPbIX COEAUHE-
HUM; 0) Ui pa3/ieneHuss ¥ MaCKUPOBaHMsI HOHOB; B) JJIsl MICHTH(UKALIUN HOHOB.

Juns otxpertus ceuHua(ll) k ncnsiTyeMoMy pacTBOpY NpHIIMBAIOT paBHBIH 00beM 0,5 M noamna
kanus. Ilpu kako MMHUMAabHONW KOHLIEHTPALMK MOYKHO PAacCUMTBIBATh HA MOSIBJIEHUE OcajKa?
Bo3moxHOCTh KOMILIEKCOOOpPA30BaHUS HE YUUTHIBATh.

B03MOXHO 71 BOCCTaHOBJIEHUE HUTPAT-MOHOB B aMMHUAK pEaKIMEeNd ¢ METAJUIMYECKUM aTIOMHU-
Huem?

Kakue ocagureny npu BapbUpOBAaHUM ONPEIEICHHBIX YCIOBUNA OCAXKACHUS MOTYT OBITh UCIIONb-
30BaHbI KaK CEIEKTUBHBIE?

Jlis 1ByX w3 mpojenaHHblX Bamu peakiuil ykakute nNpupoly aHaATUTHUECKOTO CUTHalla, YCllo-
BUS BBITIOJTHEHUS, CEJIEKTUBHOCTb.

Kak Bausier no0OaBieHne M30bITKa OCAAMTENsI HAa IMOJHOTY OCa)XJIEHHUS HOHOB: a) Ba®" B Buze
BaSO,; 6) CI" B Buxe AgCl; 8) Hg(11) B Buze Hgly; r) Zn?* B Bize Zn(OH),.

BeiBenuTte obiiee BbIpakeHUE /ISl pacyeTa pacTBOPUMOCTH COJIM KaK (DYHKIIMHM KOHIIEHTpaluu
AHUOHA OcauTelNsl, 00pPa3yIoIIEro KOMIIJIEKCHBIE COETMHEHUS C KATHOHOM OCa/IKa.

Kak paccuntaTh COOCTBEHHYIO U MUHMMAJIbHYIO PacTBOPUMOCTH cosn? [lpuBeanTe KOHKpETHBIN
puMep.

KakoBo cooTHolIeHHEe MeX]y COOCTBEHHOW M MHUHUMAJIbHOM PAaCTBOPUMOCTBHIO T'MIPOKCHIOB
MeTaioB? Kak MuHUMalbHas pacCTBOPUMOCTh 3TUX COEAMHEHUH 3aBucHT ot [1P?

MoxHO 1M yTBEpXkJaTh, 4TO B psANy coeAuHEHMM MA, MHUHUMAalbHas pacTBOPUMOCTH TEM
MeHbIIIEe, ueM MeHbIe 11P?

KOHTPOJIBHBIE BOITPOCHI K PA3JIEJTY "Ananu3 katuonos III rpynnst" (KB2)
Kakne XxumMuko-aHaTUTHYECKHE PU3HAKU TO3BOJIIOT OOBEMHUTE COOTBETCTBYIOIINE KAaTHOHBI
B III ananuTHyeckyto rpymiy?

Kakue npensapuTenbHble 3aKIIOUYEHNS O KAYECTBEHHOM COCTaBE pacTBopa coiiel kaTnoHoB III
TPYIIIBI MOKHO CAEINATh 110 €ro OKpacke?

Kakue coeavHeHMsI BBIIAAAIOT B OCAJOK IPHU. OCAKICHUM HOHOB A1¥ u cr* cynbpuaom
aMMOHMSI UJTM paCTBOPaMU HEKOTOPBIX coJiel ci1albix KuciaoT? Hanumure ypaBHEHUS peakiui.
Kakue mpuumHBl NPEnAaTCTBYIOT OCAKIEHUIO HEKOTOPBIX THAPOKCHUIOB C MOMOILBIO aMMHuaka?
VYKakuTe COOTBETCTBYIOILIME PABHOBECHUSI M KOHCTAHTHI.

Kak Bnusier nmpucyTcTBUE cojieil aMMOHMS Ha pacTBOPUMOCTh THApoKkcuaoB sxene3a(ll) u map-
ranua(ll)?

Mo>HO 11 ¢ TOMOIIIBIO areTaTHoro 0ydepa pazaenutsh katuonsl 111 rpynmner? Kak o6HapyXuTh
nonbl xkene3a(lll) B npucyrctBun nonoB xpoma(lll) u amomunus (III) ¢ momomrsio amerarta
HaTpus?

Kak paznenuts katnons! 11 rpymibl ¢ TOMONIBI0 aMMHaKa B IPUCYTCTBUU COJIEH aMMOHUSA?

C nomol1p0 Kakoro peareHta MoxkHo ocaauth amromMuHuii(1l) B Buge rugpookcuaa B NpucyT-
ctBur noHoB nuuka(ll)?
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C kaxoii nenpto npu obHapyxeHun kodanpra(ll) pomanugoM aMMOHUS HOOABISIOT aMHJIOBBIN
CIMPT WM UCIOJIb3YIOT HACHIIIEHHBIN PaCTBOP POJaHKIa AMMOHHS B alleTOHE?

[Touemy npu OCaXI€HUM TUAPOKCHJIOB JKEJIe3a, XpOMa U AITIOMHUHUS. aMMHAKOM LIEHTpudyrar,
coaepxamuii katuonsl III Tpynmel, 1oDKeH cpasy ke ObITh MCIOJIB30BaH s aHanuza? Uto
IIPOU30MIET B IPOTUBHOM cllyyae?

Yro Takoe BHYTpUKOMIUIEKCHbIE conu? [IpuBennTe mpumepsl OCa)I€HUs MOHOB HUKEJNd, KO-
0anbTa M ATIOMUHUS B BHJIE ATHX coequHeHni. KakoBsl crieruduueckue 0cOOEHHOCTH 3TUX CO-
nei, obecrieunBarone ux 3G PpeKTuBHOE UCTI0Ib30BaHUE B aHAIN3E?

Uro takoe "OepnuHckas na3yps"? Iloyemy 3TO coeqMHEHHE XapaKTepU3yeTCs BeCbMa MHTEH-
CHUBHOM OKpackoi?

OnwumuTe ycioBusi OOHApY>KEHHUsI XpoMa MEPOKCHIOM BOJOPO/a B KUCIION Cpejie B BUIEC CHHETO
neHraokcuzaa xpoma. Kakosa ponb opranndeckoro pacrsoputeinsi? K kakomy Kiaccy OTHOCUTCS
3TO COEIMHEHHUE U KAKOBA B HEM CTENEHb OKUCIEHUS XpoMa?

[Touemy npu oOHapyxeHuu noHOB Mapranua(ll) ¢ momormpio BuCMyTaTa HaTpus WM OKCHAA
CBHUHIIA ClieayeT u30erarh N30BbITKa HOHOB MapraHila B MepBOHavYaIbHOM pactBope? Kak mpote-
KaeT peakius Npu Majlod U U30BITOYHOHN KoHLeHTpauuu? YTo elle MemaeT NpoBeIeHHIO 3TOM
peakin?

OOBbscHUTE, B YeM CYTh peakUuil oOHapyXeHHs MOHOB aJIOMHHHUS C MOMOILBIO OPraHMYECKUX
KpacHTelen.

Cynbohuasl xenes3a, kodanbTa, HUKEIS OKpalleHbl B 4epHbIil 1BeT. UeM o0bsCHAETCS IiryOoKas
OKpacKa 3TUX COECAMHEHUN?

[Touemy mpu neHCTBUM JuUXpoMaTa Kalus Ha pacTBOpP coyid Oapusi BBIIAJACT OCAJ0K Xpomara
Oapusi?

[Tpenyioxkute cxeMmbl pas3jieleHHs KaTHOHOB a) »Kejie3a, MapraHiia, HUKens; O) aJroMHHHUA,
xene3a(ll), xpoma, kobanmpTa. Ilpu pasgeneHuM clieAyeT. MCIOJIB30BaTh HAUMEHBIIEE YHCIIO
onepauuii. Hancars ypaBHEHHs peakiuil.

Hecmotpst Ha 6:M30CTh OKCpen-NMOTEHLIMATIOB, UMEIOTCS CYIIECTBEHHBIE pa3inyusl B OKUCIIH-
TEJIbHOM CITOCOOHOCTH NEepMaHraHaTOB M IUXPOMATOB. YKaXHTe, B UeM 3TH paznuuus. Kak mpo-
TEKAIOT peakiuu 3TuxX coeaunenuii ¢ H,O, u HCI?

MOo3KHO 11 C TOMOIIBIO YPOTPOIMHA pa3aenuTh katnous! 111 rpynmsr?

[Touemy Henb3s poBOAUTE OOHapyx)eHue noHoB 1uHKa(Il) cepoBogOpoOM B pacTBope, comep-
JKallleM XpoMaT-HOHBI?

[TpuBenure 3 KOHKPETHBIX pEaKIMM, KOTopble Bbl Obl Hconb3oBanu g HAECHTU(UKALNN
VOHOB [IMHKA U JIaliTe UX MOJHYIO XapaKTEPUCTHUKY.

VYKaxxuTe TpUYUHBI BO3MOXHOTO HEIOOTKPBHITHS LIMHKAa Ha KOHEYHOM CTaJuu aHalu3a IpH
paszeneHun KaTuoHoB |11 rpynmbl me104HO-IepOKCUIHBIM U IET0YHBIMH METOIAMHU.

Uro Takoe "naku" M Kak OHU UCIIOJIb3YIOTCA MPHU HaeHTUUKauun KatnoHoB III rpymmsi?

KOHTPOJIBHBIE BOITPOCBHI K PA3JIEJTY «9kcrpakuus» (KB3)

B 4yem cyniHoCcTh MeTO1a SKCTPAKIIMOHHOTO pa3zieNneHus?

Kak xmaccupuuupyroTcst SKCTPaKIIMOHHBIE CUCTEMBI 10 XHMU3MY B3aUMOJICHCTBHUS KCTpareHTa
Y M3BJIEKAEMOT0 KOMIIOHEHTa?

Kak cBsa3anbl Mexay coboit koadduuueHT pacrnpeaeneHusi, KOHCTaHTa paclpesieleHus] U KOH-
CTaHTa 3KcTpakiuu? Yem omnpeaensercs B3auMOCBS3b 3TUX KOHCTAHT?

Kakwe cymiecTByrOT criocoObI OpraHu3aIuy Mporecca SIKCTPAKITHOHHOTO Pa3IeeHus?

KakoBa 3aBHCHMOCTb CTENEHHM SKCTPAKIIMOHHOTO W3BJICUEHUS OT KO3 HUIMEHTa pacrpeserne-
HUS, 00BEMOB CONPSDKEHHBIX (ha3 M YMCIIa CTYIEeHEeH SKCTPaKIiu?

KakoBa nBrxyas cuiia Gpu3n4eckoro pacrpeieleHus BEIIeCTB MeKAY BOJIHOW U OpraHHMYeCKOn
dazamu?

KakoB XHUMHU3M SKCTPAaKIIMOHHOTO W3BJICYCHHUS KHUCIOT W KOMIUIEKCHBIX METaJNIOKHCIOT
HEUTpabHBIMH dKcTpareHTamu? OObsicHUTE, ToueMy Tpu dkctpakiuu xene3a(lll) u3 comsHo-
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KHCJIOTO pacTBopa Ko3(dduumeHT pacmpeneneHuss ero MMeeT MaKCUMyM HpU OIpeaesieHHON
konmentparuu HCI.

Kakue paBHOBecHs Jie)KaT B OCHOBE aHMOHOOOMEHHOW 3KcTpakimu? OOBSCHUTE, MOYEMY
k00anbT(Il) XOpomo skecTparupyercss Y4eTBEpTUUHBIMU AMMOHHUEBBIMU OCHOBAHUSIMHU U3 PAaCTBO-
pa HCI, a nukens(Il) B opranndeckyro a3y npakTUUECKH HE MEPeXoanuT?

YTo Takoe COAKCTPAKIUA U HACKOJIBKO 3TO SBJIECHUE XapaKTEPHO VISl SKCTPAKLMOHHBIX MPOLEC-
coB?

B yem cxoncTBO M pasinyre KaTHOHOOOMEHHOM 3KCTpaKLMM M 3KCTPAKIMM BHYTPUKOMILIEKC-
HBIX COETUHEHUI?

JUis KakMX HEOPraHMYEeCKUX MOHOB XapaKTepeH Nepexos B OpraHu4ecKyo a3y B BUAE HOHHBIX
acconraroB (MOHHBIX Map) C KPYMHBIMH OpraHMYecKuMH KaTtnoHamu? Kakue mpu s3TOoM OymyT
CYyILECTBOBATh PABHOBECHS M KAKOBBI ABYXKYIIME CUJIBI TAKOTO Iepexozna?

B uem cocTosT 0COOEHHOCTH SKCTPAKIIMK METAJUIOB B BUAE XenatoB? Kakoe 3HaueHHe MpHu 3TOM
UMEIOT KMCIOTHO-OCHOBHBIE CBOMCTBA X€1aTO00pa3yollero peareHra?

Kakune pearenTsl Bol MOXeTe MPEUIOKUTE IS PEIKCTPAaKIUU AudTHIAnTHOKapOamaTa meau(1l),
anernianeronata xkene3a(lll), nutuzonara numHka? KakoBbl OJKHBI OBITH YCJIOBHUS 3KCIIEpH-
MEHTa JUIsl IOJTHOW pe3KCcTpakuuu?

Hanummre ypaBHEHMsI SKCTpPAKUUHM aJOMUHUS U MarHus 8-OoKCMXMHONMHOM. Ilouemy omnrtu-
MaJIbHO€ M3BJICUEHHE ISl IFOMUHUS BO3MOKHO ripu pH=2-3, a 1y maruus - npu pH=10?

Kak MoBBICUTBH CENEKTUBHOCTD PAa3ACiICHUs IIPU BBEICHUU MACKUPYIOIIUX PEAareHTOB B IPOLECC
skcTpakiuu? IlpuBeauTe KOHKpETHbIE IPUMEPH] C YPAaBHEHUSMU PEAKIMI U COOTBETCTBYIOIIH-
MU KOHCTaHTaMH.

[ToxaxuTe ¢ IOMOIIBIO pacyeTa, 4To MPHU JAOBOJIBHO MaJION KOHCTAHTE 3KCTPAKIMU JUTH30HOM
cepebpo B npucyrctBuu I/TA npu pH=1 ananoruuno pryru(ll) Oyaer nepexoauTs B OpraHu-
aeckyio (asy (Copra= 0,01 M; Coumsona=5-10" M).

[Touemy BO3MOKHA PEIKCTPAKIMA cepedpa U3 pacTBOpa JUTU30HA BOJHBIM PacTBOPOM XJIOpHa
HaTpus?

Kakue paBHOBecuss OyayT ompenensaTh 3kcTpakiuio pTyTH(Il) auTn3oHOM M3 HEUTpaIbHOTO
BOJIHOTO PacTBOpPA, COJEPKAIIETO XJIOpUA-HOHBI U DJ[TA?

Moxno 11 100uThcst 93% M3BIEUSHHS PACTBOPEHHOT'O BEIIECTBA ¢ KOHCTAHTOM pacmpeieneHus
20 B pe3ynbTare; a) oqHokpaTHON 00paboTku 100 Ma BOIHOTO pacTBOpa 3TOTO BEIIECTBa 25 MII
opranudeckoil (assl; 0) Takol jxe TpexKpaTHOi 06paboTKH?

COOTHOIIICHHE UCXOTHBIX KOHIIEHTPAMH Tayutis U uHAus paBHO 5:1, Rga= 97%,. Rjp= 23% npu
HKCTPAKUUU MX AMITHIOBBIM 3(pHupoM. CKOJBKO MOBTOPHBIX OINEpaLUil 3KCTPAKIHUM U PEIKC-
TpPaKUUU CJIEeyeT MPOBECTH JJISl JOCTUKEHHS] OTHOIIECHUS KOHIIEHTPALMH rajius K HHANUI0, paB-
Horo 100:0,1 (monHOe oTaenenue)?

TunuuHbple aHATUTHYECKUE PEareHThl, IPUMEHEeMBbIE JUIsl SKCTPAKIMK X€1aToB (OKCUH, TUTU30H
U JIp.). IepexXoasT B OpraHMYeckyro a3y u pesKCTparupyrorcs B 3aBUCMMOCTH oT pH BoaHOM
¢azbl. YeM Bbl 310 00BsicHuTe? [loueMy OKCHH pesKcTparupyercs Mpu MOAKUCICHUN WIN TO-
IIeJayuBaHUM BOAHOM (a3bl, a TUTH30H - TOJBKO MpH mojakuciaeHuu? OTBeT o0OCHYHTE COOT-
BETCTBYIOIIMMHU YPAaBHEHUSMHU PEAKIIHII.

KOHTPOJIBHBIE BOITPOCHI K PA3JIEJTY "Xpomartorpapus' (KB4)

Kak xpomarorpadusi cBsizaHa ¢ yxe H3BeCTHBIMH Bam Meromamu paszaeneHus (ocaxieHue,
UCIapeHue, BO3TOHKa, IKCTPAKIUS U Jp.)?

YkaxkuTe, Kakue THIBI (a30BbIX PABHOBECHH HCIOIB3YIOTCS B XpOMAaTOTrpaduueckKoM METOJe
pa3JielieHuss W COINOCTaBbTEe WX C ONPEACIICHHBIMH XpoMaTorpapuieckuMu Mmetoiamu. Kakwne
buznyecKre 1 XUMUYIECKHE MPOIIECCHI JIE)KAT B OCHOBE ATHUX METOJIOB?

Yro Takoe xpomarorpadudeckas cucrema, U3 4ero OHa COCTOUT?

KakumMyu KOIWMYECTBEHHBIMH BEIUYHHAMU XApPAKTCPUIYCTCSA PABHOBCCHOC pPaCIIPCACIICHUC
KOMITOHEHTa MeXy (hazamu?
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UYem ormpezensercs: NPUHLIMIHAIBHAS BO3MOXXHOCTh pa3JeleHusi KOMIIOHEHTOB B XpoMarorpa-
¢buueckoit cucreme?

Uro siBIsieTCst pe3yabTaToM XpomarorpadupoBanus?

Kak u3 xpomarorpammbl HOJIYyYUTh UHPOPMALIMIO O KAYECTBEHHOM M KOJMYECTBEHHOM COCTaBe
aHAIN3UPYEMOM cMecH?

Yewm omimmuarorcst Metoasl bX u TCX oT KOJIOHOYHOTO BapuaHTa XpoMaTorpaguieckoro passue-
neHus?

Kakoit BemnumHON XapakTepHU3ylOT MOJIOXKeHHue xpomarorpaduueckoir 306l B bX u TCX?
Jaiite onpenenenue u cocod pacuera. OT Kakux (aKTOPOB 3aBUCHT ITa BEIUINHA?

Ykaxure Bce crocoos! uaeHTudukanuu kommnoneHToB B TCX u bX.

Kak oOHapyxuTh Xpomarorpaduueckue 30Hbl, HE OKpaIIeHHbIE B BUAUMOI 001acTu criekrpa?
Onumute cBoiicTBa mactTuHbl "Crrydoi".

Kakwue cBoiicTBa COpOEHTa M 3II0EHTA CIIEAYET YIUTHIBATh IpH pasaeneHuu merogoM TCX?

Kak meHsercs anmonpyromias CiocOOHOCTh 0 OTHOIICHUIO K MOJISIPHBIM OPraHUYeCKUM COEIH-
HEHMSIM TIPU pa3ieIeHuH UX Ha cuiukarese B cienytomiem psy: CCly, CHCI3, Co;HsOH?

[Tpu pazaeneHuu XJIOpUa0B MeTaLIOB MeTo oM bX ¢ moaBuxkHBIM pacTBOpuTeneM (OyTaHou + 2
M HCI) omnpenenens! cnenyromue 3HaueHus Ry 0,60 (kaamuit); 0,50 (Bucmyr); 0,10 (kobansT);
0,0 {kanmpruit). KakoBo cooTHomeHue K03(pPUIMEHTOB paclpeneiaeH s XJIOPHA0B ITHX MeTal-
JI0B B cucteMe Bona-oyranoun (2 M HCI)?

B deM cocToaT 0COOEHHOCTH METOJOB XeMOCOpOIMOHHOM Xpomatorpaduu? Hazosure 31u
METOJIbI U OOBSCHUTE WX TPHUHIIUIIBI.

Yro Takoe MoauduirpoBaHHbIe COPOCHTHI, UMIIPETHUPOBAaHHASA OyMara, Kak UX TOTOBSIT?

Kakne ¢pyHKIMOHATBHBIE TPYIIBI OPTaHUYECKUX COCTUHEHUN 00ECTIeUMBAIOT yIEpKUBAHHE HA
Oymare u ruIpoHUIbHBIX COpOEHTaX?

OOBscHUTE, KaK MPOUCXOIUT 00pa3oBaHHE XpOMATOrpaUyecKux 30H B OCATOYHOH XpOMaTo-
rpaduu. B yem otanuue 3Toro MeToAa ot ApoOHOro OcaxIeHUs?

Kak onpenenuTs Nopsiiok pacnoioKeHus: 30H B METO/1e 0cafouHoi xpomarorpaduu. [Ipusean-
T€ KOHKPETHBIN ITPUMED.

MoxHO 5 JAOOUTHCS W3MEHEHHs MOPSAJIKA PACIONOKEHHS 30H, MEHsSl YCJIOBUS OMNbITA IpPH
paszieJIeHnH METO/I0M 0CaJIouHON XpoMaTtorpaduu?

Bo3moxHO 71 pa3neneHne aHMOHOB POJIaHUAA U XpoMaTa Ha KOJOHKE C CHJIMKaresjaem, Mporu-
TaHHBIM HUTPATOM cepedpa, ecliu UX KOHIEHTPALUU PABHbI?

Kakune xpomarorpaguyeckue MeTOJbl MOKHO HPUMEHUTH JIJISi OUYUCTKU BOJIbI, 3arps3HEHHOMN
OpPTaHUYECKUMHU COCTUHEHUSMHU, a TAK)KE COJISIMU TSDKETBIX METaJIOB?

Kakne wmomuduuupoBaHHble COpOEHTHI  HCIOJIB3YIOTCA B METOAAax  aJCOpPOLIMOHHO-
KOMILJIEKCO00pa30BaTeNbHOM U OKcpen-xpomaTorpapuu?

[Ipennoxute cxemy pas3ieiaeHus] METOJAAMHU XEMOCOPOIIMOHHOM XpoMaTorpauu ciaeayrolmx
cMecel, YKaXXHUTe TOPSIIOK PacoIoKEeHUs: XpOMaTOrpauuecKrx 30H:

a) COs%, SO,%, C,04%, PO,

6) Fe?*, sn*, cr**;

B) Co?*, Zn?*, Pb?*, Fe¥".

Jlnst yero OYTWIIOBBIM CHHPT, WCIONB3yeMbIl B KadecTBe MOABMKHOW (Da3wl mpH pasaeneHuu
WHJIUKATOPOB, HackIatoT 1,5 M aMmmuakom?

B kaxoit popme HaxoIATCsl KUCIOTHO-OCHOBHBIE MHAUKATOPHI IIPU UX XpoMmaTorpadupoBaHuu?
[Touemy mosiBnenue 30HBI PeHoNpramenna 0,1 M pacTBOpoM THIPOKCHIA HATPHUS HE BCeraa
JIAeT TOJIOKUTENIbHBINA Pe3yNbTaT?

Kakue QpyHKk1MOHaNbHbBIE TPYNIIBI HHIUKATOPOB 00ECIIEUNBAIOT UX YAEpKUBaHUE HA cOpOeHTE?
B ueM cocTOMT MpUHIMIHAIBHOE OTIMYME MOHOOOMEHHOUW XpoMaTorpaduu OT APYTUX XpoMa-
TOrpapu4ecKux MeTo10B?

Yepes xpomatorpad@uyecKkyr0 KOJIIOHKY, 3allOTHEHHYIO CHJIBHOKHCIOTHBIM KaTHOHHTOM B H-
dopme, mpomyckaroT BoAHbIN pactBop, comepxkamuii KCI, K;SO4, MgCl,. Hamummre ypaBae-
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HUS peakiil JUIsl MPOUCXOAALINX HPU ATOM mpoueccoB. Ilpeanoxute mpoctoit crnocod KOH-
TPOJIS 32 IPOTEKAaHUEM PEaKLUu.

B 200 mn Bozs! pactBopuiu 1,11 1. Xjopuia Kanblus U BCTPSXUBAIU 3TOT PAaCTBOP € U30BITKOM
CHWJIBHOKHUCIIOTHOTO KathuoHuTa B H-opme. YUemy paBen pH mocie ycraHoBieHHs paBHOBECHUS
MEXy HOHUTOM U pacTBOPOM?

[pennoskute crocobsr pasaenenus Fe(lll) u Cr(111), Mg(Il) u Mn(ll) ¢ ucronbp30BaHHEM HOHU-
TOB.

KOHTPOJIBHBIE BOITPOCBHI K PA3/IEJIY "O0pabotka pe3yabraToB anaau3a' (KBS)
Uro Takoe 3Hadamme MUQPHI, KaK ONpEIeNseTcs WX YUCIO B pa3iuyHbIX ciaydasx? OT yero
3aBHCHUT YMCIIO 3HauYalux nudp B mpeacraBiseMoM pesynbTaTe aHanuza? [lpeacraBbTe uncia
28989 1 0,0003481 B BHI€ OAHOM, IBYX, TPEX U YETHIPEX 3HAYAIIMX ITUDP.

[Haiite onpeneneHne BOCIPOU3BOAUMOCTH U TPaBUILHOCTH aHAINA3A.

Uro Takoe CHCTEMaTHYEeCKUE M CllydallHble IMOTIPEHIHOCTH, KAaK OHU CBS3aHbI C MOHATUSMU
MPaBUIIBHOCTH U BOCIIPOU3BOJIUMOCTH ?

OObsicHUTE CMBICII TOHATUS '"JAOBEPUTENBHBI MHTEpBaN", OT YEro 3aBUCUT €0 BEIUYMHA,
KAaKOT'O TUIIA IOTPEIIHOCTH OH BKIIIOYAET?

[TpuBeauTe GhopMysbl s pacueTa CTaHAAPTHOTO OTKJIOHEHHUS, OTHOCHUTEIHLHOTO CTaHIApTHOTO
OTKJIOHEHMS], JOBEPUTEJIbHOI'O MHTEpBaJIa Jisl €IMHUYHOIO M CPEIHETO 3HAYEHHUS PE3yJbTaTOB
aHaJIM3a.

Uro Takoe "mpomaxu" aHanan3a, Kak UX OOHAPYKUTH?

YkaxkuTe Bce u3BeCTHBIC BaM criocoOb! "BEIOPAKOBKHU" PEe3yIbTaTOB.

s gero npumensitor Q-kpurepuii? Ilpuseanure npumep.

Kak yny4muTs BOCIpOn3BOAMMOCTh aHanu3a?

. Kak n3Menurcs BenmunHa JAOBCPUTCIIBHOI'O MHTEpBAJIA AJId CPECAHETO 3HAUCHUS IIPHU YBCIIMUCHUN

yKclia HapajuieIbHbIX U3MEpEeHui oT 4 10 9?7
Kak Biusier Ha rpaHUIIbl TOBEPUTEIHLHOIO HHTEPBAJIa U3MEHEHHUE JIOBEPUTEILHON BEPOSITHOCTH?
VYkaxuTe Bce CrlocoObl 00HAPYKEHUSI CHCTEMATUUYECKHUX TTOTPEITHOCTEH.
Kak ¢ nomomisio F- u t-kputepueB cpaBHUTH pe3ysbTaThl aHAIM3a, OJTYYEHHBIE IByMs HE3aBH-
cuMbIiMu MeTonamu? TlpencraBpTe cxeMy pelieHust 3TOH 3a1auu.
Kak ¢ nmomompio kpurepus CTbIOJIEHTa YCTAHABIMBAIOT YHUCIO MapajlielIbHBIX H3MEpEHHI,
HEOOXOIUMBIX JJISl IOJYYEHHS CPEAHET0 pe3ysbTarta C 3a[aHHON TOYHOCThIO?
BeiBeiuTe BhIpaKeHUs, CBS3BIBAIOIINE BEIUYHHY CIy4ailHOH MOTPelHOCTH Y ¢ COOTBETCTBYIO-
HIMMH TIOTPEITHOCTSMH apTyMEHTa X, JUISI CIeYIONX (yHKIIMOHATIBHBIX CBS3CH:

a) y = ax; 6)y=ax2; B)y=ax+th; r)y=axi-bxy;; m)y=Inx; e)y=log.x.

KOHTPOJIBHBIE BOITPOCHI K PA3JIEJIY "I'paBumerpus' (KB6)

KakoBo makcumanbpHO nomyctumoe 3HadeHue [1P ocaxxmaemoit opmbr cocraBa MA, mo3Bois-
IOll[ee MPOBECTH TPaBUMETPUUECKOE ompeaeneHune ¢ morpemHocteio He 6onee 0,1% otH.? Ot-
BET NMPOWJUTIOCTPUPYITE KOHKPETHHIMHU pacueTaMHU.

Kak BenmnunHa rpaBUMETpUYECKOro (akTopa BIMSIET Ha MHHMMAJIBHO JIOIMYCTHUMYIO MAaccy
OTIPENIeNIIEMOT0 JIEMEHTA U TIOTPEITHOCTh aHan3a?

Kakyro u3 ocaxnaembix popm CaCy04 (ITP = 2,3:10"°) wm CaF, (ITP= 4,0-10™"") Bu BbIOEpeTe
JUTSI TPAaBUMETPHUYECKOTO OTIPEICITICHNUS KaIbIIns?

Jlis KakuxX COeMHEHHMI MpU pacdyere pacTBOPUMOCTH B HACHIIIEHHOM BOJHOM pacTBOpE HElO0-
craTtouHo 3HaHus [1P? [IpuBeauTe KOHKPETHBIE PUMEPHI.

Kakue nporeccsl MpoTeKaroT MpU BBIZCPKUBAHUU OCAKa B KOHTAKTE C MATOYHBIM PacTBOPOM?
B kakux ciydasix 3T0 UTPaeT MOJIOKUTEIBHYIO POJTb, B KAKUX - OTPULIATESIHLHYIO?
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Kak Bnusitor n3menenust pH Ha pacTBOpUMOCTh OCAaIKOB a) cynbdara Gapusi; 6) AUMETHITINOK-
cuMaTa HHUKeJs?

[Touemy mpu ocaxkeHHH J00aBIAIOT HeOONbIION M30BITOK ocamutens? [IpuBenure nmpumepsl,
KOTrJJa U30BbITOK OCaIUTElIs CYIIECTBEHHO MOBBIIIAET PACTBOPUMOCTh OCAJIKa.

Chopmynupyiite ontumanbable ycnoBus ocaxaeHus BaSO,. [Mouemy ocaxaenue cynbdar-
1oHOB B Buzie BaSO4 cnenyer BecTH U3 Ci1abOKUCIOro pacTBOpa, a Ui MOAKUCICHHS UCIIOJIb30-
BaTh UMEHHO COJISIHYIO KUCJIOTY (2 HE a30THYI0)?

Kak onpenenuts cepy B kene3HoM Kosrdenane (nupure)? Iummure Bce mpoueccs! NpeBpalieHus
U TIOJIy4eHHs BECOBOH (hOPMBI.

MoxHO J1u 17151 OCBOOOKAE€HUS OT MpUMeECcEH MepeKpUCTaUIM30BaTh 0CaloK cysbdara Oapus?
Byner nu pesynbrar ompeznencHus CyiabpaT-noHAa MO OOBIYHOM, TPAaBUMETPHUECKONW METOAMKE
3aBbIILIEH, 3aHUKEH WIN MPABUIIEH B MIEPEUUCIICHHBIX HUXKE CIIydasx:

a) B MATOYHOM PaCTBOPE OOJBIION N30BITOK KUCIOTHI,

0) B pacTBOpE MPUCYTCTBOBAIH (PTOPHI-UOHBI;

B) COOCAJIUJICSI HUTPAT-UOH;

I') B IIpoliecce 030JIeHUs (PUIIbTPa MPOU3O0IIIO BOCIIIIAMEHEHHE.

Kakyio u3 coneit: Ba(NO3),, BaCl, wiu BaBr, 1ienecoodpa3Ho uCnosbp30BaTh MPH OCaKICHUN
cynbsgar-uona?

[TpuBenuTe TpUMEpHI, KOT/a Ocakaaemas ¥ BecoBas (opma a) WIACHTHYHBI 10 COCTaBy H 0)
pasnnyarorces. Kakum criocobom nepeBoasiT ocaxaaeMyro popMmy B BeCOByr0?

[Toyemy B TpaBUMETpPUM, KaKk MpPaBUIO, HEOOXOJMMBI NMOBTOPHBIC ONEPAlMU MPOKATHBAHUS
(BBICYILIMBAHUS) OCAIKOB?

B 1eMm cMbICcn 1 TipeuMyIIecTBa TOMOTEHHOTO OcakAeHUsA? Kak MpakTHYeCKH OHO OCYIIECTBIIS-
ercs?

[Tpu onpenenennn HEOOIBUINX KOJIWYECTB HUKENS (0KOJIO 25 Mr) Kakoi meroj Bl npeamnoure-
TE: OCAXKJCHHE B BUJIe AUMETHITIIMOKCHMATa WK B Buje ruapokcuaa? Iouemy?

B uem npeumy1iiecTBO NpoMbIBaHUs OCaKa JeKaHTAIMeH, a He Ha QuiIbTpe?

Kak BbIOMpaeTcst cocTaB MpOMBIBHOM KHJIKOCTH?

OxapakTepu3yiTe CBOICTBAa JMMETHITIIMOKCHMA KaK TPEACTABUTENS Kjacca OpPraHMYECKUX
ocaauTenel: TUN (YHKIHOHAIBHO-aHAJUTUYECKON TIpYIIbl, KHUCIOTHO-OCHOBHBIE CBOMCTBA,
pPacTBOPUMOCTH B BOJIE M OPTAHUYECKUX PACTBOPHUTEINSX, B3aNMOACHCTBUE €T0 C METAIIAMH, THIT
00pa3yrOIMXCs COETMHEHUH U MX OCHOBHBIE CBOHCTBA.

PaccunTarh MoNHYIO M COOCTBEHHYIO paCTBOPHUMOCTH AUMETHITIMOKCHUMATa HUKeNs, eciu [1P =
2,210 B,=2,2-10%,

C KakoW TENbI0 OCAXKACHUE NUMETHITIMOKCHMATa HUKENS BEIETCS M3 TOpSYero pacTBopa U
HoYeMy JUIsl TOT0 UCTIONB3YIOT AMMHUAK, a He TUAPOKCH]T HATpHsI?

OO0ocHyiiTe ycioBus "BeI3peBaHUs" 0caka TUMETWITIIMOKCUMATa HUKEIIS U €r0 TPOMBIBKH.

[Tpy npombIBaHMM aMOP(HBIX OCAZAKOB B MPOMBIBHYIO JKMIKOCTh YacTO JO0OABISIOT HUTpPAT
aMMoHus. C kakol 1enbro? MoXKHO JU 3aMeHums €ro HUTPATOM HaTpus?

Kak cienyer npoBoAUTE OCaXI€HHE HUKENS B IPUCYTCTBUH KOOAIbTa U xKeje3a?

C mOMOIIIBIO KaKUX PEareHTOB MOXKHO IIPOBECTH TOMOTEHHOE OCaXKICHHE Oapusi M HUKEs ?
Onpenenure 3Hauenue 1P coenunennst AB,Cs, ecnu B HackiieHHOM pacTtBope [C] = 0,003 M.
Kak paccunraTe pacTBOPUMOCTh MaJIOJUCCOLMUPYIOIMNX coennHenuil? [lpusenure Tpu npume-
pa TakuxX COeTUHEHUH.

YeMy paBHa OTHOCHTENbHAS MOTPEUTHOCTh ONpeaesaeHus Kanblus (B %), eclii npH MpoKaluBa-
HUH OKcaJlaTa KaJbIHsl IPEeBpallleHHe 0CcaKa B KapOOHAT KaJIbIUs MPOU3O0IILIO JIMIIb Ha 99%?
CpaBHuTe BIHMSHHE COJEBOro (poHa U M30BITKA OCAIUTENsI HA PACTBOPUMOCTH Cyib(ara OGapus
(CNac1 = 0,1 M, Cyzs04 = 1-107 M). Kakoii paxtop nomunupyer?

[Tpu onpenenenuu Boasl B CaS0O,4-1/2 H,O mHaBecky 0,2402 T 3TOro BemiecTBa MPOKATMIH JI0
ynanenus Biaaru npu 105°C u ompenenunu morepu npu npokaiauBaHUM. CKOJIBKO 3HayYaIuX
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udp HAZO0 OCTABUTH B MOJYUYEHHOM pe3yJbTaTe MPOLEHTHOTO COAEP)KaHUS BOJBI, €CIH B3Be-
IIMBaHUE MPOBOJIUIIOCH C TOUHOCTHIO 0,1 Mr?

[Tpu ompenenenuu xene3a B mpode B3BemMBaHUEM ero B Bujue Fe;Oz ObuT mosyueH pe3ynbTar
10,11% Fe. Eciu mpokaneHHsIid ocagok coaepxkan 3% FesOq4, ueMy paBHO JI€HCTBUTEIBHOE CO-
JepKaHue xere3a B mpooe?

Kak no6utscs nomyyeHus "yuctoro" ocajika B yCJIOBUSAX aJCOPOLIMHU, OKKITIO3UH WU COOCaXKIe-
HUS IPU TPaBUMETPUYECKOM OIPEAETICHUU?

[Ipoananusupyiite, BO3MOKHbIE TPUUYUHBI CUCTEMATUYECKUX MOTPEIIHOCTeH MpPHU I'paBUMETPHU-
YECKOM OIIPEJECICHUN SO4* mmi Ni**. O uero 3aBHCHT 3HAK STHX MOTPEIHOCTEN?

[TpaBoMepHO 1 MPEACTaBUTDH PE3yAbTAThl TPABUMETPUUECKOTO ONPEIETICHUS B BI/I€ BETUUMH:
a) 0,12483 r; 6) 0,02 mons/n;  B) 0,00151482 + 0,00042 mr/mn; 1) 185,40 + 0,02 r?

Kak 10KHO BBITTISAIETH KOPPEKTHOE IPUBEICHUE ITUX JTaHHBIX ?

[Tpu rpaBUMETPUYECKOM OIIPENICIICHUH XKelie3a B 00pasiie pyAbl yCTaHOBJICHO, YTO CTaHIapTHOE
OTKJIOHEHHE eIMHUYHOro omnpenenenus coctasiuser 0,03 %, a cpeanee 3HaueHue ans 9 mapai-
nenbHbIX omnpeaeneHuit 3,55 %. MoxxHO 1u clenarbh BbIBOJ 00 OTCYTCTBUU CHCTEMAaTH4ECKON
OIMOKYU B aHAIM3E, €CJIM "UCTUHHOE" co/IepKaHue xKee3a cocTaBiser 3,58 %?

Uro takoe n3oMop(pHas COKpUCTAIIN3ALUs, U KAKUMU KOJIMYECTBEHHBIMU COOTHOLIEHUSIMU OHA
ONMUCHIBaeTCs?

Ot yero 3aBUCHT aAcOpOLMsS HPUMECHBIX 3JEMEHTOB OcajgkaMu coiei? MoxHOo 1M co3aarh
TaKhe YCJOBHsI, YTOOBI MPU KOJIUYECTBEHHOM BBIIEJICHUH COJUM OJHOTO 3JIEMEHTa BCE ApPYyrue
AJIEMEHTHI HE a/1cOPOMPOBATIUCH?

K pactBopy HUTpara cepebpa, coepsKaliero B KauecTse npuMecu Hg?*, noGaBuIM YKBUBAICHT-
Hoe kommuectBo NaCl. Moxxno nmu yTBepkaarh, uro npu ocaxaeHun AQCl pTyTh momHOCTBIO
ocTaHeTcsl B pacTBope?

IIpn xpaHeHUM pacTBOPOB C OYEHb MAJIOM KOHIICHTPALlMEW METAJUIOB B CTEKJISIHHOM ITOCy[e
HaOmroaeTcst ajfcopOLus MOBEpXHOCThIO cTekia. Kakoe nomkHO ObITh 3HaueHue pH pactBopa
JUUISl KOHKPETHOTO AJIEMEHTA, YTOOBI 3THM SIBIEHUEM MOKHO OBLIO MpeHeOpeyh?

KOHTPOJIBHBIE BOITPOCHI K PA3JIEJTY "Kucaorno-ocnoBHoe TuTpoBanue' (KB7)
[TpuBeaure npubimxeHnyo ¢opmyny aias pacdera pH B pactBope ciaboii 0JJHOOCHOBHOM
kucnoThl. Kakue gomyieHust NpuHATH IpU BBIBOJE, U KorAa oHU cripaseuiuBbl? Korga u B ka-
KOil (hopMe aHAJOrMYHOE BBIpAXKEHHE CIPABEUIMBO JJIi MHOTOOCHOBHBIX KucinoT? IlpuBeaure
KOHKPETHBIE IIPUMEPBHI.

Kak paccuntate pH B pacTtBope am¢onuta: obliee BbIpakeHUE, NPHUOIMKEHHBIE DPAaCUETHI,
CJIy4au BO3MOYKHOTO YIIPOLICHUS PACUETOB.

Onumute TpeOOBaHUs, KOTOPHIM JOJKEH YIOBJIETBOPATH NMEPBUYHBINA CTAaHAAPT AJISi KUCIOTHO-
OCHOBHOTO TUTpoBaHus. HazoBuTe 1Ba NMEpBUYHBIX CTaHJAPTa, IPUBEIUTE UX (aKTOpPhl IKBUBA-
JIEHTHOCTH, MOJIIPHYIO MacCy KMCJIOTbI U OCHOBAHHU.

[Touemy TuTp pabouero pactBopa mienoun MeHsieTcss Bo BpeMmeHu? Kak caenath ero 6Gorsee
YCTOMUYUBBIM?

Kak neificTByIOT KHCIIOTHO-OCHOBHBIE WHIWUKATOPHI, UCXOJs W3 HOHHO-XpOMOGOpPHOU Teopuu?
[TpuBeauTe npumep, HA30BUTE XPOMOGOPHBIE U AYKCOXPOMHBIE TPYIIHBI ABYX MHAWKATOPOB, UX
KHUCJIOTHBIE U OCHOBHBIE (DOPMBI, I3BMEHEHUE OKPACKH.

[Tosicaute, yTO Takoe Nnokaszarenb TUTpoBaHus (pT) u MHTEpBan nepexoaa UHaUMKaropa. OT yero
3aBUCSAT ITH BEIUYHMHBI?

Kak BbIOpaTh KMCIOTHO-OCHOBHON MHIMKATOP, KAKUM JOJDKHO OBITH COOTHOIIEHHE KOHIIEHTpa-
U OmpeesieMoro BellecTBa, TUTpaHTa U MHAUKATopa (KoJndecTBeHHO)? UTo Takoe MHIuKa-
TopHas norpemHocTh? Kakue criocoOsl ee pacueTa niM oleHku Bam u3BecTHbI?

Kakmne HECKoIbKO TOYEK HYKHO BbIOpaTh [UIsl pacueTa KpuBoil TuTpoBaHus? Kak ux ymcio
3aBUCHUT OT MPUPOJBI TUTPYEMOIO BellecTBa U TUTpaHTa? Kak m korga u3 KpuBOM TUTPOBAHUS
MOKHO OLICHUTh KOHCTaHTY IMUCCOLMALMM KUCIOTBHI? PaccCMOTpUTE OTHENBHO Cllydall OJHO- U
MHOT'OOCHOBHBIX KHCJIOT.
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VYKaXHuTe UCTOYHUKH CIy4alHBIX MOTPEIIHOCTEN B TUTpuMeTpuH. [IpuBenute 00ycloBIEeHHBIE
9TUMH UCTOYHUKAMHU BO3MOXHBIE YPOBHU MOIPEIIHOCTEN KOHEUHBIX BeNUYMH. KakoBbI cr1ocoObI
CHI)KEHHUS CIIy4YalHbIX TOTPEIIHOCTEN?

VKaXUTe UCTOYHUKU CUCTEMATUYECKHUX ITOIPEIIHOCTEN B THTPUMETPHH, ITyTH UX YCTPAaHCHUS U
BO3MOJKHBIE ITYTH OLIEHKH YPOBHS UX BIUSHUS.

Yemy paseH pH B TOUKe 3KBUBAJICHTHOCTH IPU CTaHAAPTU3ALUN PACTBOPA COISIHON KHCIIOTHI I10
Oype? OnuimTe ONTUMAaJIbHbIE YCIIOBUS €€ IPOBEACHHUS.

B uem 3axitouaercs U Koraa npumeHsiercss MeToJy ooparHoro Tutposanus? Ilpusenure, npume-
PBL

Yro takoe OydepHas €MKOCTb, OT YEro OHAa 3aBUCHT U Kak ee paccuuTars? I'e u korga ee
CJIEIyeT yUUThIBATh?

Kakue cioco0sl cTangapTH3alMy PacTBOPOB LIEJI0YEeH U KUCIOT Bbl MOXKeTe NpeioKUTh?
[IpenyioxkuTe KOJMYECTBEHHBIM METOJ ONpeAeNieHUs OOpHON KHCIOTHI M Oopara HaTpus
(NaH;BO3) B ux cmecw.

Kak ¢ moMomisi0 HOHOOOMEHHHKA M KUCIIOTHO-OCHOBHOTO THTPOBAHUS ONPENEIUTh KOHIIEHTpa-
o coseir KCIl, MgCl,, CuSO,4? Hamucath ypaBHEHUS peakinii.

[Tpu KaKoM yCJIOBUM BO3MOXHO CTYIEHYATOE TUTPOBAHME MHOI'OOCHOBHBIX KHCIIOT WJIM CMECH
KHCJIOT, COJIEl MHOTOOCHOBHBIX KHCIO0T? [TpuBennTe 2 KOHKPETHBIX PUMEpA.

Omnpenenure, coctout s dochatHeii Oydpep (pH= 7,9) u3z cmecu dochopHOi KUCIOTH U ee
COJIM WJIX U3 CMECH KHUCIIBIX COJIEH.

Kaknmu criocobamu onpenensioT coepikaHue: a) aMMUaka B COJISIX aMMOHUsT; 0) KapOOHATOB B
menoun; B) CO; B BoJie; T') a30Ta B OPraHUYECKUX COeAMHEHUAX? 3anucaTh ypaBHEHUs peakiuii
U pacueTHbIE (POPMYIIBL.

CryneHT onpenensul TUTP PacTBOPA IIEI0YH IO I1aBEJIEBOM KUCIOTE, KOTOPYIO IEPEKPUCTAIIIN-
30BBIBAI M CyHIMJI camocTosTenbHo. Onpenenenue coaepxanuss HCl o mpoBoaun B Tex ke
YCIIOBHSAX, YTO U TUTpP pacTBopa. [IpenonaBarens oOHApYKUI B €ro pe3yibTarax MOJOKUTEIb-
HYIO CUCTEMaTHYECKYIO MOrpeHocTh. [Ipoananu3nupyiiTe BO3MOKHBIE IPUUKHBI 3TOTO.

Jlna onpeneneHus CoAepKaHUsl aMMOHHUSL B €70 COJISIX MCIOJB3YIOT METOJ JTUCTHIIISALMY aMMHa-
Ka HarpeBaHWEM CHUJIbHOILEIOYHOIO pacTBOpa € MOTJIOMIEHUEM PacCTBOPOM CEPHOM KHMCIIOTHI, U3-
OBITOK KOTOPOM 3aTeM OTTUTPOBBIBAIOT PACTBOPOM Ilenodr. Hanmucars ypaBHEHUS] XMMUYECKHX
peakuuii, 000CHOBaTh BBIOOp MHAMKATOpA U MPHUBECTH CXEMY pacueTa COJAEp>KaHUS aMMOHUS B
HpPOIIEHTaX, €CJIM N1 U N - HOpMaJIbHAs KOHLIEHTpalus cepHol kuciaoTsl u menoun (KOH) coot-
BETCTBEHHO; V1 U V3 - COOTBETCTBYIOIIME 00BbEMBI B MJI; M - HaBecka oOpasma B r. [IpoBenure
OLIEHKY CIIy4yaliHBIX TOTpEIIHOCTEHl METOAOB MPSIMOro U OOpaTHOrO THUTPOBAHUS aMMHakKa U
CPaBHMTE PE3yJIbTaThI.

MOXHO 71 KHUCJIOTHO-OCHOBHBIM TUTPOBAaHHEM YCTAaHOBHUTbH COJAEp)KaHUE IeKcadTOPOCHUIMKATA
HaTpUs B pacTBOPE, KAaKOM JUIsl 3TOTO CleAyeT B3ATh HHAUKATOP?

Kak 00HapyXuTh M KOJMYECTBEHHO OIPEACIUTh HaJMYMEe MpUMEecH KapOoHaTa B pacTBOpe
miejoyn’?

Kak ¢ moMomp0 KHCIOTHO-OCHOBHOTO THUTPOBAHHS ONPEIENISAIOT MOCTOSHHYIO U YCTPaHUMYIO
JKECTKOCTEL BOJEI?

KOHTPOJIBHBIE BOIIPOCHI K PA3/IEJIY "Oxucaumenvno-60ccmanoeumesibHble paB-
Hosecus" (KBS)

Yro Takoe cTaHJApTHBIA U PEAIbHBIA OKCPEN-TIOTEHIINAN, B 4YeM ux ommune? Kak n npu Kakux
YCIIOBUSAX OIPENEISIIOT 3TU BEIUUNHBI?

Kak paccuntarh ¢akTop SKBHUBAJICHTHOCTH, MOJSIPHYIO MAaccCy SKBHBaJ€HTa M HOPMaJIbHOCTh
pacTBopa B METOAaxX oKcpea-meTpuu? IIpuBeauTe HECKOIBKO KOHKPETHBIX IIPUMEPOB.

[Tpu xakoi BEMWYHMHE PA3HOCTH MOTEHI[HAIOB E% — EY% peakmus Ox; + Red, <« Red; + Ox;
IPOTEKAaeT KOJIMYECTBEHHO (TIOJIHOTA MpeBpalleHus s ooeux map cocrasuser 99,9%). Kakue
(axTopsl OyyT BAMATH HA BBIYUCICHHYIO BEIUUUHY?
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Yro oTaMYaeT aHAIUTUYECKUE PEAKIMM B METOJax okcpea-merpuu? llpuBenute nBa npumepa,
KOT/Ia Peakius He POTEKAET 0 KOHIIA, HECMOTPS Ha OaronpusTHYo Beruanny AE’,

Bceerna nu oxcpean-peakuuu ObiBatoT oOpaTuMbiMu? KakoB OCHOBHOM KpPHUTEpHI 00paTUMOCTH
9TuX peakuuid? [IpuBeaure nBa npumepa OKCpea-peakivii, NCIOIb3yeMbIX B TUTPOBAHUHU, KOTO-
pble OJIM3KU MO0 CBOMCTBAM K MJI€aIbHON aHAIIMTUYECKON PEAKIUH.

Kakue HeckoJIbKO TOYEK KPUBOM OKCped-TUTPOBaHMs HanOosee MOJHO XapaKTepU3yIOT aHaJIM-
TUYECKUE BO3MOKHOCTH PEAKIUU?

Kakue crnocoObl (pukcaluu TOUKH SKBHBAJIECHTHOCTU MCIIOJIB3YIOTCS B OKCPEI-TUTPOBAHUSAX?
OnumuTe NPUHIMIEI ISHCTBUS M MOA00pa MHAWKATOPOB s OoKcpeameTpuu. Kak cBsizaH MH-
TepBaJ Mepexoa OKPaCKH MHAMKATOpa C BeTUYMHON E° OKMCIIGHHON U BOCCTaHOBIIGHHOH (hopm
WHIUKaTopa?

PaccuuTaiiTe BbIpaxkeHUe, ONpeleNonee NOTEHIMAl B T€YKe SKBUBAJICHTHOCTH IIPU OKCpe.-
TuTpcBaHuy s cucteM: a) Fe?* + Cr,0;%; 6) Fe?* + Ce(IV).

Kak u3 KpuBOH OKCPeO-TUTPOBAHMS OMNPEAEIUTH IMOTEHLHAIbl OOPATUMBIX OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX TIAp?

Kakue crnocoObl M3MEHEHHUs MOTEHLMala B TOYKE SKBUBAJEHTHOCTH cyuiecTByroT? Korma sto
OKa3bIBAETCSI HEOOXOAUMBIM?

Kakoii 13 nepBUYHBIX CTaHJIapTOB U oyeMy Bbl BeiOepeTe Ui cTaHIapTU3aLliy IepMaHraHara -
I1aBEJIEBYIO KUCJIOTY UJIM OKcaslaT HaTpus?

[Touemy npu TUTPOBAHUHU OKCAJAT-HOHOB IIEPMAHIraHATOM KaJlus IIEPBbIE €ro Karju 00eclBEeY -
BAIOTCSl MEJUVICHHO, a B KOHIIE TUTPOBaHMs - MTHOBeHHO? Kak mo0uthcst ObicTporo odecuBedn-
BaHUs pacTBOPA C NEPBBIX MOMEHTOB TUTPOBAHUA?

B uem cocTosT 0cOOEHHOCTH NPUTOTOBJICHUS, XPAaHEHUS M CTaHJapTU3allM1 TUTPAHTa B IIEpMaH-
raHaToMeTpuu?

Yemy paBeH (pakTOp SKBHBAJICHTHOCTH M HOpMaNbHOCTH pactBopa KMnO,, eciu ero ucmons3y-
10T 111 onpeaeneruss MN(1l) B mpucyTcTBun M36bITKa nupodocdar-uonos npu pH=6?

JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY METOOB IEPMAHTaHATOMETPUH U JUXPOMATOMETPHUH.
[TpuBenuTe npUMepsl UCIOIL30BaHUSA AUXpOMaTa Kajlds KaK IIEpBUYHOIO CTaHAAapTa U TUTPaH-
Ta. B ueM OCHOBHbIE TOCTOMHCTBA 3TOro peareHra? Spnsercs iu cuctema guxpomat-xpom(IIl)
oOpaTumon?

B uem paznuuue metonoB nogoMeTpuu U noaumerpun? IlpuBenure npumepsl NPUMEHEHUS ITHX
METOJIOB.

Kak npuroToButh, XpaHUTh U CTaHJIAPTU30BaTh pacTBOp Tuocyinbdara HaTpus? [louemy oH
MEHsIET TUTP NpH BblAepkuBaHUK? Hanummre HeoOXoiuMble YpaBHEHUS peaKkLn.

[Touemy B Me€TOZIaX MOJJOMETPUU KpaxMaJsl J00aBISIOT OJIMKE K KOHITY TUTPOBAHUsA?
[Tepeuncnure UCTOYHUKU MOTPELTHOCTEH B MOAOMETPUUECKUX METO/IAaX U CIIOCOObI MX IMOJIaBIIe-
HUS.

Kak MeTonoM nepMaHraHaTOMETPUHN ONPEAEIUTD COAEPKAHUE KaJIbLIUS B U3BECTHAKE?

C kakoil 1enblo B MPOLIECCe OKHUCIEHUS OPraHUYeCKUX COEIMHEHUN MEepMaHraHaTOM Kallus B
CHJIBHOIIEJIOUHON Cpesie 4acTo J00aBIAIOT HOHBI Oapus?

[Tpennoxute meroauky onpenenenus xenesa(ll) u (III) npu coBMecTHOM NPUCYTCTBUH.

MHorue MOoMIIe CPeACcTBa MPEACTaBIAIOT COOOH MOPOIIKOOOpa3HbIE IaJloTeHCOAEpIKaIlne
okucnurenu. [Ipeanoxure cnocod OLEHKH OTHOCUTEIbHOW OKUCIUTEIBHONW CHOCOOHOCTH IO-
JOOHBIX CTHUPAIBbHBIX MOPOIIKOB PA3TUYHBIX MAPOK.

Buramun C (ackopOuHOBas KUCIOTA) SIBISETCS BOCCTAHOBUTEJIEM, B KHCIIBIX PacTBOpax pearu-
pyer cnenyromum obpazom: HyC402(0OH)2(COH), — H4C404(COH); + 2H" + 2e (E°= 0,35 B).
Yemy paBeH HKBUBAJICHT aCKOPOWHOBOW KUCTOTHI? [IpemiokuTe OKUCIUTENh I OTPeIeTIeHUs
ee BO (DPYKTOBBIX COKax.

[TpenoxuTe OKCpea-MeTo 1 ONpeesieHUs] MEpPKaNTaHOB.

Kak onpenenuts pacTBOPEHHBIN B BOJIE€ KMCIOPOa?

Uto Takoe peaktuB Puimiepa? Kakasi OKHUCIUTEIbHO-BOCCTAHOBHUTENIbHAS PEAKIUSA JICKHUT B
OCHOBE olpezeneHus Bojbl Merogom dumepa?
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BriBenuTe BbIpa)keHUE, MO3BOJISIONIEE BBIYMCIUTD MHAMKATOPHYIO MOTPENIHOCTh U3 BEIHMYMH
E°,x ¥ [IOTEHIMANA THTPYEMOTO PACTBOPA 10 TOUKH SKBHBAICHTHOCTH.

KOHTPOJIBHBIE BOITPOCBHI K PA3JIEJIY "Komniexconomerpus' (KB9)

Jaiite ompenenenue moiaHOW (0OmIel) W CTyNMeHUYaTOW (YacTHOM) KOHCTAHTHI O0Opa3oBaHUs
KoMIuIekca. Yem ompenensercs paBHOBECHas! KOHLEHTpalus KomIuiekcHoil opmbl? [IpuBenute
BBIPQXXCHUS, MMO3BOJISIONINE PACCUUTATh JIOJIF0 KOMILUIEKCHBIX (opM o B cucteme M + NA «
NPOIYKTHI, rae M - KaTHOH MeTalia, A- JIUTaHI.

UeM ompenensercsi aHaIUTUYECKast IPUMEHHUMOCTD PEAKIIMU KOMILJIEKCOO0pa30BaHus?

Kak cBsizanbl Mexay co6oit HazBanus DJTA, tpunon b, komrutekcon 11l u cumBoBI Y4‘, HZYZ',
Na,H,Y?

Yem oTamyaroTcs KOHCTaHTa ycroiiunBocTH K 1 ycimoBHas koHcTaHTa ycrouuBocty K', nenomns-
3yeMble ISl ONUCAaHUsI KOMIUIEKCOoOpa3oBanus MmeTaiioB ¢ DI TA?

Oxapakrepu3yiite DJITA kak mpencTaBUTENs KOMILUIEKCOHOB (aAMUHOTIOTUKAPOOHOBBIX KHUCIIOT):
KHCJIOTHO-OCHOBHBIE CBOICTBA, PaCTBOPUMOCThH PA3IMYHBIX (POPM peareHra, JEHTATHOCTH JIH-
raHjaa u JOHOPHBIE aTOMBI, TUIl 00Pa3yIOIIUXCS METAUIONUKIOB. K kakoMy Kiaccy OCHOBaHUM
(oxecTkux mnu Markux) otHocurcs DA TA? [Touemy kommekcsl MetauioB ¢ DJITA ornuvaroTcs
MPOYHOCTHIO U cTexruomeTpuei 1:1?

Ot Kakux (aKTOPOB 3aBUCUT YCTOMUMBOCTH KOMILJIEKCOB MeTaioB ¢ DJTA?

Yem ompenensercs BbiOOp pH mpu KOHKPETHBIX KOMILJIEKCOHOMETPUUYECKUX OIMpPEIeTeHUSIX ?
YkaxuTe BO3MOKHBIE KOHKYPUPYIOIIUE PAaBHOBECHS ¢ ydacTHeM HoHa metaiia u D/ITA B 3aBu-
cumoctu ot pH pactBopa B aunanaszone pH ot 1 g0 10.

Kaxoit ncxonHbIil peareHT UCIoJIb3yeTCs I MPUTOTOBJICHHS PACTBOPA TUTPAHTA B KOMILIEKCO-
HOMETPHUU U NoYeMy?

C Kako# 1eNnpl0 B KOMIUIEKCOHOMETPHYECKOM THUTPOBAHHHM B PAcTBOPax co3maroT OydepHyro
cpeny? IlpuBenuTe Mo OAHOMY MPUMEPY OMpeAeNieHUH, TPOBOAUMBIX B CIAOOKHCION U B cla-
Oomenounoit cpezne. [loueMy mpu TUTPOBaHUM B IIETOYHOW OOJACTH K pacTBOpaM JT0OABIISIOT
aMMHAaK, a He 1EeI04Yb?

OOBsicHUTEe TPUYUHY H3MEHEHHUS I[BETa B XOJI€ KOMIUIEKCOHOMETPUUYECKOTO THUTPOBAHHUS B
MPUCYTCTBUU METAINIOXPOMHOTO UHIUKATOPA.

[IpuBenuTe OIEHKY COOTHOIICHMS] KOHCTAHT OOpa30BaHUs COCAWHEHHN METaUI-MHIUKATOp U
MeTtain-2/{TA, npu KOTOpoi BO3MOXKHO ONPEEIICHUE.

Kak npuroroButs pactBop "cBuaerens" nas KOMILUIEKCOHOMETPUU?

C Kako# LEeJbI0 B psAJIEe CIIy4aeB HAarpeBarOT pacTBOP MPU KOMILJIEKCOHOMETPUUECKOM TUTPOBA-
HUW WKW TPOBOMAT ero MemieHHo? [loyemy WHOTA THUTPOBAHHME OCYIICCTBIISIIOT B BOJHO-
OpraHUYECKUX cpenax?

[To kakum BeliecTBaM cTaHAapTU3YIOT pacTBOp D/ TA? BrluMCcIuTh A HUX MOJSIPHYIO Maccy
SKBUBAJICHTA.

B kakux ciydasx B KOMIUIEKCOHOMETPUU HCIONB3YIOT METOJI oOpaTHOro TutpoBanusi? Pacteo-
PBI KAKMX METAJIJIOB BBIOMPAIOT B KAUECTBE THTPAHTOB?

Kakue ciydaitHpie ¥ CHCTEMATHYECKHE MOTPEITHOCTH MOTYT BO3HHKHYTh B KOMIIJIEKCOHOMET-
pun? Kak ux ymeHbIINTH?

Kakwue ycinoBus He0OXOAUMBI AJIsl CEJIEKTUBHOTO OIPEIETICHHs] CMECH HOHOB METAJNIOB METOJIOM
KOMILTIeKcoHoMeTpuu? Beeraa v 3To BO3MOXHO?

OO0BsicHUTe, TTOUEMYy XeJIaTHbIE KOMIUIEKCHI METAJJIOB 00Jiee YCTONYHMBBI, YeM OOBIYHBIE KOM-
IJIEKCHI, COJIep Kalllie JIMTaH bl C TEMU K€ TOHOPHbIMU aromamu. [IpuBenuTe KOHKpETHbIE MPU-
Mepbl pacyera xenar-3Qgexra.

KakoBa momkHa ObiTh BenmuuHa IgK'my, 94TOOBI omnOka omnpenecHus MeTajuia Oblila MEHBIIIE
1% oTH.?
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Kak MeHsieTcss 3Hau€HUE YCIOBHOW KOHCTAHTHI OOpa30BaHMsI KOMIUIEKCOHATa KalublUsS TPHU
usmenennn pH ot 2 1o 8, ecnu IgKcay= 10,5? Onpenenure onTuManbHbI uHTepBan pH s
KOMILIEKCOHOMETPUYECKOTO TUTPOBAHUS KaJIbIIHU.

Moskno nu nipu TutpoBanuu 0,01 M pacTtBopa coyi HUKEIs CAaHTUMOJISIPHBIM pacTBopoMm DJITA
npu pH=5 ucnosnp3oBaTe MHIMKATOP, AJII KOTOPOTO YCIIOBHAsE KOHCTAHTa YCTOMYMBOCTU Me-
Tajyla ¢ UHAUKATOPOM paBHA 108, a koucranTa ycroitunBoctu (Kniy) KOMILIEKCcOHaTa HUKENS -
4-10"%2

Boruncnute 3nauenne pCa mpu THUTPOBAaHMHM CAaHTHUMOJISIPHOTO pPacTBOpa XJIOpUAA KalbIus
pactBopoM DJITA Toii e KoHIleHTpanuu, eciu godasieHo 99,0; 99,9; 100,0 u 100,1% turpan-
ta (pH= 10).

[ToueMy KOMIIJIEKCOHOMETPUUECKOE THUTPOBAHME MAarHusi MPOBOJAAT B IIEJIOYHOM cpere, a
)ene30(11l) moxkHO TUTpOBaTh U B KHUCIIOM pacTBope? OrneHuTe MUHUMaIbHOE 3HaUYeHue pH mis
onpenenenus maraus u xenesa(lll) ¢ morpemnocTrio He 6osee 1% OTH.

[TpuBenuTe MpuUMeEpbl aHATUTUYECKUX OMpPEIEICHN, OCHOBAHHBIX Ha 00pa30BaHUN KOMILJIEKCOB
MOHOB METAJJIOB C JIMTAaHJAaMH, HE OTHOCSIIMMHUCS K KJIACCy aMHUHOIIOJIMKAPOOHOBBIX KHUCIIOT.
Kak B aTuX cnyyasix pemraercs mpodiieMa HHANKAIIUN KOHEYHOU TOUKH?

KoMmmuiekr 3apanuit pias PI'P

Paznen «AHanuTH4ecKasi XMMHUS»

3agaua 1. Haiitu pactBopuMoOCTh cynb(huaa CBUHIA B BOJIE, YUUTHIBASI TUAPOIIU3 TOIBKO
0 AaHHWOHY, €CJIM MPOU3BEACHHE PACTBOPUMOCTH CyJibhuIa CBHHIA PABHO 2,5*10‘27,
Ki=89*10° n K,=13*10",

3apaua 2. PaccuuTtath pacTBOPUMOCTh KapOOHATa KaIMHMsl, YUUTHIBAsl, YTO KapOOHAT-UOH
noaBepraercs ruaponusy. [1P =5 2*10'12, Ki= 4*10'7 K,= 5*107L,

3apaua 3. Paccuntars pacTBOpUMOCTh Ka§)60HaTa cepebpa 3a cueT ruApoIu3a aHHMOHA, ec-
JIM TIPOU3BEACHHUE PACTBOPUMOCTH paBHO 8*107°, a KOHCTAHTBI AUCCOLMALIMM YTOJBHOM KHCIIO-
o1 Ky = 4%107, Kp=5%10""

3agaua 4. PacchTaHTe, ckonbko rpaMmoB BaCOj3 pactBopurcsa B 500 M pacTBopa npu
pH =5, npu pH = 0, HP(BaC03) = 5,1'10_9, K}mcl,HZCO3 = 4,5'10_7, K}mc2,H2C03 = 4,8'10_11,
K ez a0 = 2,310

3anaua 5. CpaBHuTe pacTBopuUMOCTh (hocdara cepedpa B Boge u 0,005 M pactBope ruj-
pokcrma amvonns, ITP(AgsPOs) = 1,310, Kyenmon = 1 8'10'5 Kuerpos = 7 6-10'3,
Kae213p04 = 6,210, Kuues mmzpos = 4,210°, Keert jagivkzzi =10°°%, Kieer jagiumzyzge =107

3agaua 6. Kakyro MUHUMaIIbHYIO KOHIICHTPALMIO KapOOHATa HATPHS CIEAyeT B3STh, YTO-
661 u3 0,005 monw/n Jpacrsopa cepebpa npu pH = 5 Belman ocajnok kapOoHara cepebpa?
HP(A92C03) = 8,210 Kz{ncl H2CO3 = 4,5'10-7, KZ[I/ICZ,H2CO3 = 4,8'10-11.

3anaua 7. BeluncauTh HaBECKy Pe3UHBI, cojieprkalieil okoio 4% cepbl, HEOOXOIUMYIO JUIS
OTIpeNIeJICHNUs] B HEW ATOTO DJIEMEHTA.

3agaya 8. BeruncianTth, Kakoe KOJIMYECTBO 2 H. pacTBOPa CEPHOM KUCIOTHI HEOOXOAUMO
B3STH JUISI OCAXKICHHS Oapusi M3 pacTBOpa, B KOTOPOM cojnepxuTcs npuommsutensHo 0,5 T
BaCl,2H,0.

3agaua 9. PaccunTtaTh rpaMMOBOE COJEpKAHUE XJIOPUJA HATPUS B UCCIEAYEMOM PACTBO-
pe, ecim Bec ocanka AQCI mocne BricymmBanus okasancs paBHbiM 0,7171 1.

3agaua 10. [[is onpenesnieHus Xjopa BECOBBIM MeToJIoM B3sta HaBecka 0,7422 r. Tlocne
BeicymuBanus Bec ocaaka AGCI okasaincs paBabiMm 0,8411 r. PaccunTtaTh MpOLIEHTHOE COJepkKa-
HHE XJIOpa B HCCIIEyeMOM 00pasIie.

3anaua 11. CoaeprkaHue MarHusi B BO3AYIIHO-CYXOM CHIIMKaTe paBHO 2,5 %. PaccunraTsh
MIPOIIEHTHOE COJICP’KaHNE MarHus B a0COTFOTHO CyXOM CHITUKATE, €CITU BIIAKHOCTH ero 18 %.

3agauya 12. B pe3ynbTare aHanu3a OAHOTO U TOTO K€ pacTBOpa ABYMs METOAAMH MOIY4YEH
ocanok KCl u NaCl sBecom 0,5264 r u ocanox K,SO4 m Na,SO4 Becom 0,6282 r. Ckonbko
rpammoB KCI u NaCl 6bu10 B cmecu?
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3agaya 13. BpluuciuTh KOHUEHTPALMIO PAcTBOpa XJIOPUJA HATPUs, NPUTOTOBIEHHOTO
pactBopenuem 12,8 r conu B 250 M1 BOABI.

3agaya 14. Beipa3uTs B MOJISIX KOHIIEHTPALMIO pacTBOpa, IPUTOTOBIEHHOI'O PACTBOPEHHU-
em 18,50 r BaCl,H,0 B 200 M1 BOABI.

3agaua 15. PaccunraTh HOpMaIbHYIO KOHIIEHTPALIMIO PACTBOPA €IKOTO HATpa, IPUTOTOB-
neHHoro pactBopenuem 32,20 r mpenapara B 250 M1 BOJIBI.

3agaya 16. Paccuntars HOpMaIbHOCTh PACTBOpPA MEPMAHIaHATa Kajlusl, IPUTOTOBIEHHOTO
pactBopeHueM 18 r mpenapara, npeHa3Ha4E€HHOIO JUIsl TATPOBAHUSA B KMCIOTHOU cpene, B 500
MJI BOJIBI.

3anpaua 17. Paccuurtats TuTp 0,08 H. pacTBOpa CONSIHON KHCIIOTHI.

3agauya 18. Paccuurats TuTp 0,1 H. pacTBOpa €IKOro HaTpa MO YKCYCHOM KUCIIOTE.

3apaua 19. K 200 mn Boasr no6asieHo 350 mur atuioBoro crimpra. PaccuuraTs Komude-
CTBO MOJIBHBIX JI0JI€H KaXI0T0 KOMIIOHEHTa CMECH.

3amaua 20. Paccuntars HOpManbHOCTh 12 %-ro pacTBopa ceproii kuciots (d = 1,085).

3agaua 21. Paccunrats MomsipHocTh 13,7 %-ro pacTBOpa YrieKMCIOTO HATpa, IUIOTHOCTD
koroporo 1,145,

3agauya 22. Paccunrarh MOJSIIBHOCTE 8%-HOI'O PacTBOPA a30THOM KUCIIOTHI.

3agauya 23. PaccuuTarth MOJSPHOCTb, MOJISUIBHOCTh M IIPOLEHTHOE COJEpXKAaHHUE €IKOIro
HaTpa B pactBope, conepxkamniem 0,02 monpabie 1o NaOH u 0,98 MonbHBIX T0JIel BOJEIL.

3apaua 24. Paccuurath, kakoe koiauuecTBo 2,0 H. CEpHOM KUCIOTHI HEOOXOIMMO B3SITh
mutst mpurotosiienust 300 M 0,07 H. pacTBOpa.

3agauya 25. CkonbKo BecoBBIX udacTeir 25 %-ro pactBopa NaCl u Boabl Hamo B3ATH IS
npuroroBieHus 21 %-ro pactsopa?

3agauya 26. Ha tutpoBanue pactBopa KOH no touku skBuBanienTHOCTH yuuio 12 mi 0,08
H. pacTBOpa COJSTHOM KHCIOTHL. CKOJBKO TPAMMOB €IKOTO KAl COJICPIKUTCS B pacTBOpe?

3anaua 27. Paccuurath npouentHoe conepxanne Na,CO;z B npenapare, eciiu Ha TUTPOBa-
aue 10 mut pacTBopa Cozpl, IpUroTOBICHHOTO pacTBopeHneM 2,0202 r naBecku ee B 50 M1 BOJIBI,
yuuto 12 min 0,1 H. pacTBOpa CONISIHOM KMCIIOTHI.

3anaua 28. K uccnenyemomy pactBopy coiu ammonus npudasieso 25 mur 0,1 H. pacTBopa
enkoro HaTpa. M36b1Tok NaOH ortutpoBan 12 mn 0,12 H. pacTBopa coistHOM KucnoTsl. Paccun-
TaTh TpaMMOBOE cozepxkanue NH4' B mccemyeMoM pacTsope.

3anaua 29. Hasecka cynbdura Hatpust Na,SO37H,0, pasnas 3,0201 r, pactBopena B 200
w1 Bojiel. K 10 mut aToro pactBopa go6asineno 20 M 0,05 H. pacTtBopa ioga. Ha TutpoBanue us-
ObITKa Hona u3pacxonoBano 3 mi 0,05 H. pactBopa THOCynbdara Hatpus NaS,03. Paccuutars
conepxkanne Na,SO37H,0 B 0Opasiie conu (B MPOICHTAX).

3agaua 30. K 25 mn 0,05 H. pacTBOpa nepMaHraHaTa Kajius, HOJKUCIEHHOTO CEpPHOM Kuc-
JIOTOW, MoOaBJIeH pacTBOp HHUTpHTA Kaimus. K MaaMHOBOMY pacTBOpY, cColepKalieMy H30BITOK
KMnO,, nob6aeneno 20 mun 0,05 H. pacTBopa miaBeneBoil KUCIOTHL. Paccuutarh copepxkaHue
NO; B pacTBOpe, ecii Ha TUTPOBAHUE OCTATKa IaBeseBO KucinoThl yuwio 2,5 mi 0,05 H. pac-
TBOpA IepMaHraHaTa KaJusl.

3agaua 31. Beraucnuts konnenrpanuo HS B 0,1 M pacteope H2S, pH xotoporo pasen 3.

3anaua 32. Paccuurats pH pactBopa, nomyuennoro npu tutpoBanuu 100 mi 0,08 H. pac-
TBOpa yKcycHOM kucnotel 15 mi 0,1 H. pacTBopa eakoro Harpa.

3angaua 33. Paccunrarh noreHuumansl cucteMsl npu tutpoBanuu 100 mu 0,1 H. pacTBOpa
FeSO, pacTBopoM miepMaHTaHaTa Kajaus B KHCIOW cpene, koraa godasineno 99,9, 100,0 m 100,1
mi 0,1 H. pactBopa KMNOa.

3amaua 34. Paccuurats pCl nmpu TurpoBanuu 100 mi 0,1 H. pactBopa xsmopuna vatpus 0,1
H. pPacTBOPOM a30THOKHCIIOro cepedpa, koraa nodasiaeno 99,9, 100,0 u 100,1 mn pactBopa Ag-
NOs.
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3agaya 35. Beruncnurs 3HaueHue pCa npu TUTPOBAHUU 10° M pactBopa CaCl, tpuio-
HOM b Toit xe xonnenTparuu npu godasnenun 50, 100 u 100,1% Ttpunona b. Koncranra ycToii-
YHBOCTH TPHIIOHATA Kaybius paBua 10107,

3apauya 36. Paccuntaths mHauKatopHyr omuOKy TuTpoBaHus 0,1 H. pacTBopa COJISTHOM
KHCJIOTBI PACTBOPOM €IKOTO HaTpa TOM € KOHUEHTPALMU B MPUCYTCTBUU METUIIOBOIO OpaHKe-
Boro, pT KoToporo paseH 4.

3agauya 37. Paccuutars mHAMKaTopHy ommOKy tutpoBanus 0,1 H. pacTBopa CONAHOIMA
KHUCJIOTBI PACTBOPOM E€IKOTO HAaTpa TOH k€ KOHIIEHTpAIuM B MPUCYTCTBUU (QeHondTanenHa, pT
KoToporo 9.

3anaua 38. Berunciuth ommoky tutpoBanus 0,1 H. pacTBOpa YKCYCHOHM KHCIIOTHI PacTBO-
POM €KOr0 HaTpa TOM kK€ KOHLEHTPALUU B IPUCYTCTBUHU METUIIOBOTrO opanxkeBoro (pT = 4).

3agaya 39. Beruncnute ommnoky tutpoBanus 0,1 H. pacTBopa rHAPOOKHUCH aMMOHUS pac-
TBOPOM COJISTHOW KHCIJIOTHI TOH K€ KOHLIEHTPAIMH B IpUCYTCTBUH (Qenondranenna, pT koToporo
9.

3agaua 40. Paccuurare ommOKy TUTpOBaHUs KapOOHaTa HaTpus 10 OukapOoHaTa B MpHU-
cyrctBuu ¢enondranenna (PT =9).

3agaua 41. PaccuutaTh OIMOKY TUTPOBaHMS Kej€3a JBYXBAJECHTHOI'O IE€pMaHTaHATOM
Kayms 1o noredrmana 910 mB.

3agauya 42. BelaucauTh MHIAMKATOPHYIO OMIMOKY THUTPOBaHUS 25 MJI pacTBOpa XJIOpHUIA
Hatpus B npucyrctBuu 2 ma 0,01 M pactBopa xpomata xanust 0,05 M pacTBopoM a30THOKHCIIO-

ro cepebpa (1P, =16*107° IIP, ., =2*107%).

3agaua 43. BelunciauTh MHAUKATOPHYIO OIIMOKY TUTPOBAHUS 10° M pacTBopa xJopuaa
ATIOMUHUS TPUJIOHOM B MPHUCYTCTBUH 3pUOXpoMa udepHoro npu pH=3, eciu KOHCTaHTa YCTOM-
YUBOCTHU TPWJIOHATAa AJIFOMUHUS PaBHA 101,

3anaua 44. B HaBecke ctangapTHoro oopasua cranu coaepxkurcs 0,0424 r mapranna. Ka-
KoBa abcorroTHas omOKa onpeneseHus (A,), ecnu HarineHo 0,0396 r mapranma?

3anaua 45. Ha TuTpoBaHuEe YeTHIpEX OJUHAKOBBIX OOBEMOB KHCIIOTHI HM3PACXOIOBAHO
12,50; 12,52; 12,48; 12,46 mu mienouu. BeaucIuTh aOCOMIOTHYIO OIINUOKY ONpeeIeHHUs.

3apnaua 46. Ilpu MOBTOPHOM THUTPOBAHUHU OJMHAKOBBIX OOBEMOB KHCIOTHI IIEIOYHIO
3aTpaveHsl cienyrome oobeMsl pabodero pactBopa: 13,40; 13,20; 13,30; 13,20; 13,30;13,10
wi.  Paccumrtarh CiydaiiHyl0 MOTPENIHOCTh W3MEPEHUS W  JOBEPHUTENBHBIM HHTEpBAl
oTIpeieNiIeMOl BEMUYNHBI C HaJIe)KHOCThI0 0,95.

3agaua 47. Hanmummre peakuy pacTBOPEHHUS METAIIOB B COJISTHOM, CEPHOM, KOHIIEHTPH-
POBaHHOMN CepHOM, a30THOM M KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTaX, OTMETHTE pa3HUILY.

3angaua 48. Hanummre peakuny pacTBOPEHHUsI METAIJIOB B PaCTBOpAax HIENIOYEH U aMMUa-
Ka.

3anaua 49. Ykaxure xapakTepHbI€ [IBETA PACTBOPOB, a TAKKE MPOTYKTHI PEAKLIAMN.

3agaua 50. I[IpuBenute mpuMephl KaYECTBEHHBIX pEAKIUN, OCHOBAHHBIX Ha PEAKIUAX
KOMILJIEKCOOOpa30BaHUSI.

3agaua 51. [IpuBenute mpuMepbl KAYECTBEHHBIX PEaKIIMii, OCHOBAHHBIX HA OKUCIHTEIb-
HO-BOCCTAaHOBUTEIILHBIX PEAKIIHSIX.

3agaua 52. [lpuBenure mpuMepbl KaYeCTBEHHBIX PEAKIUN, OCHOBAHHBIX Ha PEAKIUSIX
OCAXKICHHUS.

3agauya 53. OObscHUTE, KAKUM 00pa3oM YCIOBHUS Cpellbl BIMAIOT Ha MpOBEIEHHE Kade-
CTBEHHOU peakiny 00HapyKEHHUS HOHOB B paCTBOPE.

3agaua 54. OTMETHhTE KATATUTUYECKHUE PEAKIIUU OOHAPYKEHUS.

3agauya 55. [IpuBenure npuMepsl UCIOIB30BAHUS YaCTHBIX («MMEHHBIX») PEaKTUBOB IS
OoOHapy>KeHHsI HOHOB.



