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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza 51.0.03.03 AHamutrueckast XUMUsi OTHOCUTCS K 00si3aTe/IbHOM UyacTy 00pa30BaTeTbHOM

IIPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

pe3ybmamos cob6cmaeHHbIX
3KCnepumMeHmos U paciemuo-
meopemuueckux pabom c
UCNOMb308aHUEM
meopemuyecKux 0CHO8
MpAaouyuUOHHbIX U HOBbIX
pasodenos xumu

OIIK-1.3: ®opmyaupyem
3aK/H0UeHUs U 8b1800bI NO
pe3yabmamam aHanusa
AumepamypHbix OaHHBIX,
cobcmeeHHbIx
9KCNepuMeHmManbHbIX U
pacuemHo-meopemu4ecKux
pabom xumuueckoti

Hanpae/neHHocmu

cueHana.
Bnademb npsivbimu u
KOCBeHHbIMU Memooamu
onpeoefieHuUsl CO0epHCaHusl
aHanuma no 3KkCcnepuMeHmanbHo
onpeoe/neHHOMY 3HaQUeHU

dHaaumu4eckKoeo cueHana.

OIIK-1.2:

3Hamb 8udbl nozpewHocmell,
B03HUKAIOWUX 8 npoyecce
nposedeHust aHanu3a
XUMUYecKumu u
UHCMPYMeHMANbHbIMU
Memoodamu.

Ymemb noomeepacoamb
npaswibHOCMb NOAYYaeMbIX
pe3y/nbmamos aHau3sd,
8bls68/151Mb 2pybble
nozpewHocmu, 8bIYUCASMb
cayualiHble noepewHocmu u
conocmaensime ux
meopemuyecKumu
803MONCHOCMAMU Memooo8
Bnadems cnocobamu pacuema
CAYUAliHbIX U cUCMemMamu4ecKux

nozpewHocmeli u

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: Cucmemamusupyem |OIIK-1.1: Onpoc
aHaau3uposamb, U aHanuzupyem pe3ynbmambl  |3Hamb cnocobbl pacuema KoumponbHas DK3aMeH:
UHMepnpemuposamb | xyyyueckux 5KCNepUMeHmMos, | Co0epiCaHus aHanuma 6 paboma KoHmposbHble
u 0boGwams HabmodeHull, usmepeHull, a obwexme no pe3ynbmamam Tecm eon
pe3yibmambi POCbI
SKCNepUMeHMATBHBIX makoice pe3ynbmambl 3KcnepumMeHmd. 3adauu
u pacuemmo- pacuemos ceolicme gewjecme u | Ymemb @bIMUCASMb
meopemuueckux mamepuanos KOHYeHmpayuro u mMaccy
pabom xumuueckoll OIIK-1.2: TIpednazaem onpedensieMo20 KOMNOHeHma no
HanpaeneHHoCmu UHmMepnpemayuro 8enuyUHe aHaAUumu4ecKoz2o




npedcmaeneHust pesynbmamos

adanusa.

OIIK-1.3:

3Hamb gavicHeliwue
XapakmepucmuKu UCnonb3yemblx
aHaaumu4ecKux mMemooos,
nosegossowjue coenams
3aK/I0ueHue 0 KoppeKmHocmu u
00CcmogepHOCMU NOAYUEHHbIX
pe3yabmamog aHaau3a.

Ymemnb cpasHugamb
pe3yabmambl 3KcnepumeHma ¢
cobcmeeHHbIMU pe3y/ibmamamu,
nosy4YeHHbIMU paHee npu
pewleHUU aHaA02U4HbIX 3a0ay
u/unu ¢ pesynismamamu,
ONUCAHHBbIMU 8 AUmMepamype.
Bnademb Hagblikamu
Kpumuueckotl OyeHKU
no/yuaembIx pe3y1bmamos npu

¢opmynuposaHuu 3akaoueHus u

8b180008.

OIIK-3: CnocobeH OIIK-3.1: IIpumeHsiem OIIK-3.1: Onpoc
npumeHsmb meopemuyeckue u 3Hamb cospemeHHble KoumponbHas DK3aAMEH:
pacuemHo- nofyamnupuyeckue modeu meopemuuecKue u paboma KOHMDOABHBIE
meopemuueckue p

npu peweHuu 3a0au noayamnupuyeckue mooenu Tecm BONDOC
Memodb! 015 . pOChI

XuMu4eckol HanpagneHHoCmu | pewleHusi aHaAUMuUYecKux 3aoay. 3adauu

u3yueHusi cgoticms
eeujecms u
npoyeccoe ¢ ux
yuacmuem, Ucno/b3ys
cospemeHHoe
npozpammHoe
obecneuerue u 6asbl
OaHHbIX
npogeccuoHanbHo20
HasHaueHust

OIIK-3.2: Ucnonbzyem
cmaxoapmHoe npo2pammHoe
obecneueHue u
cneyuaau3upoeaHHble 6asbl
OaHHbIX Npu pewleHuu 3a0au
npogeccuoHanbHol
desimeabHOCMU

YMmemb npumeHsimb
mamemamuyeckue Mooeu 05
0bpabomku pe3yabmamos
U3yueHuUsl XUMUYeCKo20 cocmaed
axaausupyemoti npodbi.
Bradems HasbiKamu
nocmpoeHusi meopemuyeckux u
nosayamnupuyeckux mooeeii npu
pewueHuu 3a0ay aHaAUmuyuecKol

Xumuu.

OIIK-3.2:

3Hamb OCHOBHble NpUeMbl
0bpabomku pe3yabmamos
XUMUYECKO20 aHanu3da ¢
NOMOUWbIO COBPEMEHHO20
npoepammHozo obecneueHus.
Ymemb noayuamn u
obpabambigamb pe3yabmamal
XUMUYECKO20 aHanu3da ¢
NOMOWbIO COBPEMEHHO20
Npo2pammHo20 obecneyeHusl.
Bnademb Hagbikamu pabombi ¢
npo2pammHbiM obecneyeHuem




COBPEMEHHbIX aHa/iumuyeckux

npubopos.
OIIK-4: CnocobeH OIIK-4.1: Ucnonbzyem OIIK-4.1: Onpoc
niaHupoeamsb 6a3oeble 3HaHus 8 obaacmu 3Hamb OCHOBHblE 3AKOHbI Konnokeuym DK3AMEH:
pabombt Xumu4eckoll | yamemamuxu u Gusuku npu | pusuku u xumuu, Heobxodumble | Tecm

HanpaeneHHocmu,
obpabambigams u
UHMepnpemuposamb
nosyueHHble
pesynbmambi ¢
UCnob308aHUeM
meopemuyueckux
3HaHUl U
nNpakmuuecKux
HABbIKO8 peuleHUst
mamemamu4eckux u
¢usuueckux 3adau

niaHupogavuu pabom
Xumuyeckoll HanpaeneHHoCmu
OIIK-4.2: Obpabambieaem
O0aHHble € UCNo/b308aHUEM
CcmaHOapmHbIX cnoco6os
annpoKCcuMayuu YucneHHbIX
Xapakmepucmuk

OIIK-4.3: Unmepnpemupyem
pe3ynbmambl XUMUUYECKUX
HabodeHull ¢
ucnonb308aHuem uuyecKux

3aKOHO8 U npedcmasneHull

0/11 KOpPEKMHOU NOCMAHOBKU U
npoeedeHus 3KkcnepuMeHma no
u3yueHuro cocmasa 06seKkmoe
PA3UUHO20 NPOUCXOHCOEHUS C
NOMOWbIO UHCMPYMEHMAAbHbIX
Memooos.

Ymemb eblbupamsb memood
aHanusa 04s nosy4yeHust
Heobxodumoll uHgpopmayuu o
KauecmeeHHOM U
Ko/NUYecmeeHHOM cocmage
aHanusupyembix 06eKmos.
Baademb memodamu aHanusa
geujecme ¢ UCNo/b308aHUEM
CO8pPeMeHHO20 aHANUMU4ecKo20
060py0doeaHusi 8 pamKax
KAaCccuyecKux u
UHCMPYMeHMAAbHbIX Memooos

adanusa.

OIIK-4.2:

3Hamb pyHOameHmanbHble
OCHOBbl MAMEMAMUKU U u3uKU
04151 pewleHus aHaNUMuU4ecKux
3adau.

YMemb axanusuposamb
KauecmeeHHble U
KoauuecmeeHHble pe3yabmamal
axanuza npu nomowu
annpokcumayuu.

Baademb Hagbikamu 06pabomku
OaHHbIX € nocaedyroueli
uHmepnpemayuetl noyueHHbIX

pe3ynbmamos.

OIIK-4.3:

3Hamb pamKu npumeHuMocmu
meopemuuecKux 3HaHull u
npakmu4eckux Hasblkog 0/
pelweHus mex uau UHbIX
uccnedosamenbCcKux 3a0ay.
Ymemb npumeHsmb 3HaHUs 8
obaacmu ¢puzuku, mamemamuku
U xumuu 0451 ONUCAHUS
Habaoo0aembix si61eHull.
Bnademb ¢puszuueckumu
OCHOBAMU Memod08 aHanu3a o

KonmponbHble

80NpocChbl




UHMepnpemayuu noayYeHHbIX 6

pe3y/sibmame Xumuudeckoeo

3KCnepumeHma OaHHbIX.

3. CTpyKTypa u copepkaHHve AUCLMILIUHbI

3.1 TpyA0eMKOCTb AUCLUII/TUHBI

OoyHasn

OO011as TPY/J0EMKOCTD, 3.€. 8

Yacos o yuedGHOMY I/IaHy 288

B TOM UHCIIe

ay/JUTOpHbIe 3aHATHA (KOHTaKTHas padoTa):

- 3aHATHSA JIEKIJMOHHOI'0 THIIA 128

- 3aHATHUS CEMHHAPCKOI0 TUMNA (MpaKTHYecKue 3aHATHS / TabopaTopHbIe padoTh) 64

- KCP 4

caMocTosTe/IbHasA padoTa 20

IIpomexxyTouHas arrecTanys 72
JK3aMeH

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpykmypupoeaHHoe no memam (pasdenam) C yYKA3aHueM OmMEe0eHHO20 HA HUX Ko/auuecmed
axkademuuecKux udacos U 8uobl yuebHbIX 3aHamuil)

HaumeHoBaHue pa3fiesioB ¥ TeM JUCLIUTIMHEI Bcero B TOM uMCIIe
Yyachbl
( ) KonrakrHas pabora (paboTa Bo
B3aUMO/IeHCTBUY C IIperno/iaBaresem),
Yackl U3 HUX
aHSITHS CamocrosTenpHas
CeMHUHapCKOro paora
3aHATUA THNa 00yyaroLerocs,
JIEKIIMOHHOTO | (TpakThueckue | Bcero Hacel
THUIAa 3aHsATHs/nabopa
TOpHBIe
paboThI), Yacsl

b b ¢ ¢ b

0 0 0 0 0
OCHOBHBIe NIOHATHS ¥ IPUHLUIIBI XUMUUYECKOr0 aHa/Inu3a 5 4 4 1
PaBHOBecHs B BOJIHBIX pacTBOpax 32 22 8 30 2
I'eTeporeHHsle paBHOBeCHs 31 18 10 28 3
TurpuMeTprUeckrii aHanu3 35 20 12 32 3
I'paBuMeTpHYeCKN aHaMu3 8 4 2 6 2
DJIeKTPOXUMHUUECKHe MeTO/ bl aHaIu3a 32 18 12 30 2
CrieKkTpasibHble MeTO/bl aHa/Iu3a 34 20 12 32 2
Xpomarorpadrueckie MeTO/bl aHaTH3a 28 18 8 26 2
[Jpyrue pusnueckue MeTO/bl aHa/IM3a 7 4 4 3
ArTTecrarust 72




KCP 4 4

Wroro 288 128 64 196 20

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

OcenHnuii cemetp (3 cemecTp)

1. TTpeameT aHamuTUUeCKOW xuMUU. CTPYKTypa aHaIUTUUECKOW XUMUH (KaueCTBEHHbBIN U KOMUeCTBeHHbI
aHanM3, KjJaccudyKarys BUJOB aHa/I|3a 10 MPUpo/ie 00HApY KWBaeMbIX WU OTIpe/ie/isieMbIX YaCTHI, TI0 00beMy
WM Macce 1po0sl, pyrue BUAbI Kiaccudukarmy aHammsa). Knaccudukaiys MeTo[0B aHanu3a (Knaccuyeckue,
MHCTPYMeHTa/bHbIe). TepMUHOIOTHsI COBPeMEeHHOM aHaIMTHUeCKOW XUMUK. [IpoOHBIN 1 cHCTeMaTHUeCKUi
a"a;m3. KauecTBeHHbIe peakl[uM Ha XJIOPU/IBL, CybdaTel, KapboHaTel, pocdate apceHaTrl, HUTPATHI. I-VI
IPYIIbl KATUOHOB, COCTaB Py, TPYIIIOBbIe peareHThl. KauecTBeHHbIe peakljMy Ha MOHbI CBUHLIA, KaJIbLIYs,
Oapuisi, alfOMUHKS, XPOMa, >KeJjie3a, MapraHia, Meiy, KobanbTa, HAKers, Kanvsi. CucTeMaTHUeCKU X0 aHam3a
KaTHUOHOB [-VI rpynm KaTUOHOB.

2. Drarbl XMMHUYeCKOro aHaiu3a. IlocTaHOBKa 3aziauu, BLIOOP MeToia ¥ cxeMbl aHam3a. OToop rpo0wl,
MOZIrOTOBKA P00k K aHanu3y. VismepeHue aHamuTHueckoro curiana. ObpaboTka pe3y/bTaToB H3MepeHuH.
Cnioco0sI oripeienieHNst KOHIIEHTPALIMK BeIl[eCTBa 0 BeJIMUMHE aHaIMTHUeCKOT0 CUrHaa (MeTof
rpaiyipoBOYHOrO rpadika, MeTo[ 100aBOK, KOCBEHHbIE METO/BI).

3. EAvHULIBI KOMMYeCcTBa BellecTBa M CriocoObl BhIpa)KeHUsI KOHLIEHTPALUK (MaccoBasi 107151, TIPOLieHTHast
KOHLIeHTpaLusi, ppm, ppb, MossipHasi KOHLIEHTPaLsi, MOJISIPHAsi KOHLIeHTPaLsi SKBUBaeHTa, TUTP, TUTP
Bell[eCTBa I10 BeleCcTBY). DKBUBAJIEHT, ()aKTOp SKBUBa/IeHTHOCTU. IlepecueT ofHOrO criocoba BeIpaKeHUs
KOHLIeHTpalluy PacTBOpa B IPYTOil.

4. TTorpemHoCT! XMMHUYeCKOTO aHamm3a. AGCOJTFOTHBIE U OTHOCUTENIbHBIE TTOTpeltHoCTH. CriyJaiiHele,
cucTeMaTHUecKye U TpyOble MOrpemHoCcTy. VX mprurHel. BoCripon3BoAMMOCTE, CXOJUMOCTh 1 PaBU/ILHOCTh
aHanm3a. VICTOUHUKY CUCTeMaTUYeCKHX U CJTy4alHBIX MOrPeIIHOCTel (TIOrpelHOCTh MeTO/a, MOTPeLTHOCThb
METO/JMKH, peaKTHUBHas MorpelrHocTs). Criocobbl MpOBepKY MPaBU/ILHOCTH pe3yJ/IbTaToB aHaiu3a (crocob
BapbUPOBaHMs NPOOBI, CrI0CO0 06aBOK U «BBeJEHO-HA1eHO», He3aBUCHMBIN METO/I, aHa/In3 CTaHJapTHOTO
obpastia). J1eMeHTbl MaTeMaTHUeCKOM CTaTUCTUKY IPU OL|eHKe CTyJaiiHbIX norpelHocTeid. Kpurepuii
0TOPaKOBKM pe3y/IbTaTOB aHa/M3a. [IpeacTaBieHre pe3y/ibTaTOB XMMHUUECKOT0 aHa/li3a B MHTePBaTbHOM
BapuaHTe.

5. Teopus 3/1€KTPOIMTUYECKOM fuccolalyi. Jucconyanys 31eKTpoinToB. CTeneHb AUCCOLUaLvK.
KoHcTraHTa fuccoumanun. 3akoH pa3basienus: OctBanbaa. CTyrneHuaTasi AUCCOLMALINS TTOJTM3TEKTPOJIUTOB.
JlarpaMmbl COCTOSIHUS T10/IM3/1eKTPOINTOB. BeIBOg, (hopMyJIbI /17151 pacyeTa MOJIBHBIX [0/eld pa3/TMYHbIX
WOHHBIX ¥ MOJIEKY/ISIPHBIX (pOpM KMC/IOTHI (Ha puMepe (hocdopHO# KUCIO0ThI). POpMyJIbl AJ1s pacyeTa v
JMarpaMMbl COCTOSIHUSI OJJHO-, IBYX-, TPEX- ¥ YeTHIPEXOCHOBHBIX KMC/IOT. [IpakTHUecKoe UCIo/b30BaHUe
JiarpaMM COCTOSIHUSI.

6. HejocTaTky TeOpyu 37eKTPOMTHUECKON Aucconanun Appenunyca. [IpoTonmuruueckas Teopust bpeHcrena v
Jloypu. IToHsITHe KHC/IOThI, OCHOBaHUS 1 aM(posiuTa B paMKax 3Tou Teopur. KHC/I0THO-OCHOBHBIE
B3aMMOJEMCTBUSI B TIPOTOJIMTHUUECKON TEOPUU U TEOPHUHU 3/IeKTPOJIUTUYECKON auccouyanuy. Hammcanue
MIPOTO/IMTUUECKUX KUC/IO0THO-OCHOBHBIX PeakKLiuii B BOJHBIX pacTBopax. VIOH r'uIpOKCOHNSI U MOH THAPOKCHUTIA.
HeBognble pactBoputeny. Hamvcanue npoTonMTUUeCKUX KUCJIOTHO-OCHOBHBIX PeakLiyii B HEBOJHbIX
pactBopuresnsix. VioH moHust v MoH yimarta. Teopust JIstorca. Teopusi MATKUX U )KeCTKUX KAC/IOT [TMpcoHa.
Teopus ¥YcaHoBuua.

7. BrusiHMe 371eKTPOCTaTHYeCKHMX B3aMMOJeCTBUM Ha paBHOBecHe. AKTUBHOCTb MOHOB, KO3(HULIEHT
aKTHBHOCTH, MOHHas1 cra pactBopa. Teopus [le6as-Xtokkens. [IpefenbHblii U pacipeHHbIH 3akoH [lebast-
Xrokkesisi. BydepHbie pacTBopsI 001116l HOHHOW CHJIBL.

8. Turpumerpuueckuii aHamm3. Knaccudukaiysi THTpUMETPUUECKUX MeTO0B (110 crioco0y TpoBejeH st
TUTPOBaHUs, 110 XapakTepy aHa/JMTUUYeCcKoil peakuyn). [IoHsATHe TOUKYA 5KBUBa/IEHTHOCTH, KOHEYHOM TOUKU
TUTPOBaHMs], CKauKa TUTPOBaHus1. [IpUroToBsieHre CTaHAAaPTHBIX PACTBOPOB. [lepBUYHbIE U BTOPUYHBIE



craHgapTbl. OCHOBHOE ypaBHeHWe TUTPOBaHKsI. PacueT KOHIEHTPAL[UKM aHATM3UPYEMOT0 PAaCTBOPa M MacChl
oTipe/ie/isieMOoro BelrlecTBa. TpeOoBaHus, MPe/IbsIB/IsieMble K PEaKI[UsIM B TATPUMETPUH.

9. Mertog HeliTpanuzanuu. Knaccudukaims (ankanimeTpus v auygomerpust). OnpeziesnsieMble BelljeCTBa.
[TepBuuHbIe cTaHJaPThI. DJIEKTPOIUTHYECKast JuCcolualivst BoAbl. VIoHHOe npousBefieHre Bo/bl. PaBHOBecHe
H+ u OH- B BogHbIx pactBopax. [Ioka3aresip KOHLIeHTpaLMy MOHOB BoJopoga pH 1 mokasaTenb KOHLIEHTpaLu
ruApokcu-uoHoB pOH. HeBoiHble pacTBOpUTE/TH, KOHCTAHTa aBTOIIPOTO/M3a. B3auMocssss Ka u Kb
COTIPSDKEHHOW KUC/IOTHO-OCHOBHOM TIaphl B paMKaXx MTPOTOIUTUUECKOU Teopur [1oKa3aTesib KUCIOTHOCTH U
MoKa3areib 0CHOBHOCTH [ijisi HEBOAHBIX pacTBopuTesieid. Pacuet pH B BOAHBIX pacTBOpax CHJIBHBIX U Ca0BIX
KUCJIOT ¥ OCcHOBaHMH (popMyJibl ¢ BIBoZioM). BydepHsie pacTBopbl. CytijHOCTh OyhepHoro peticTBus. Pacuer
pH 6ydepHbIx pacTBopoB. YpaBHeHue ['eHepcoHa. bydepHasi EMKOCTb.

10. PaBHOBecHs1 B pacTBOpaxX T'MAPOJU3YIOIINXCS coJieid. UeThIpe THTIA COJleli: cob 00pa3oBaHHast c/labbiM
OCHOBAaHHWEM U CUTbHOM KUC/IOTOH, CU/IbHBIM OCHOBAHUEM U CJIaOOM KUC/IOTOM, C1abbIM OCHOBaHMEeM U C/1aboi
KUCIOTOM, CU/TBHBIM OCHOBaHWEM U CWJTBHOM KUCIO0TOMN. PacueT pH BOAHBIX PaCTBOPOB TUAPOJTU3YIOLINXCS
cosneii (popMyrbl € BEIBOZIOM U 00bsicHeHHeM). CrenieHb ruposm3a. Boruricienrie pH BoJHBIX pacTBOPOB
KHUCJIBIX CPeJIHUX COJIeH.

11. lHaukaTopel B MeTo/ie HelTpanu3aruy. TpeboBaHus K MHAUKaTOpaM. VIoHHasi TeOpysi UHAWKATOPOB.
XpomodopHasi Teopusi HHAUKATOPOB. VIOHHO-XpoMOdOpHast Teopyst IHAMKATOPOB. [IprHIWMIT BEIOOpa
WHAVKaTopa. PacueT KpUBOU TUTPOBAHUS CUJILHOMW M C1a00# KUC/IOTHI 11[e/I0UbI0 (Ha PUMepe CONISTHOU U
YKCYCHOM KHUC/IOT). PacyeT KpHBOM TUTPOBAHUS CHJIBHOTO M €/1aDOT0 OCHOBAaHUS KMCJIOTOH (Ha TiprMepe
TUPOKCH/IAa HaTPUs ¥ BOJHOTO pacTBopa aMMHaka). CKauok TuTpoBaHusi. Ocobble TOUKM Ha KPUBBIX
TUTPOBaHUs. BO3MOXKHOCTB OCYIIIeCTB/IEHUSI KUCJIOTHO-OCHOBHOTO TUTPOBAHUS U €r0 TOYHOCTh. BiusiHue cubl
3/IEKTPOJIUTA ¥ €r0 KOHLIEHTPAL[MX Ha BO3MOXXHOCTb TUTPOBAHMS C 33JaHHOM CUCTeMaTHyeCKOu
niorpeitHocThi0. Teopust Posinepa. KprBble TUTPOBaHUSI MHOTOOCHOBHBIX 3/1EKTPOJIUTOB (Ha MpUMepe
bocdopHOit KUCIOThI, CepHOM KUC/IOThI, KApOOHATa HATPHs) ¥ CMEeCH 3JIeKTPOJIUTOB (CMeCh COJISTHOM U
YKCYCHOM KHUC/IOT, CMeCh TUAPOKCHA HAaTpUsI U KapOoHaTta HaTpusi). Pa3genbHoe orpe/jesieHNe IIeoud 1
KapboHaTa, HaXOJAIUXCS B CMecy. VIHWKaTOpHbIe MOTPEITHOCTH TUTPOBAHUS U UX BBIUUC/IEHHE.

12. OkHCAUTEeNbHO-BOCCTAHOBUTEIbHOE TUTPOBaHWe. OKUCIUTE/IbHO-BOCCTAHOBUTE/IbHBIE PEAKLIK U UX THIIbI.
Wx npumeHeHve B aHaMUTUUeCKOW XUMUM. [Ipoliecchl OKMC/IeHUsT U BOCCTaHOBeHHs. OKUC/IUTENN U
BoCccTaHOBUTeMM. OKUC/IUTeTbHO-BOCCTAaHOBUTEIbHBIE TIaphl. Y DaBHUBaHUe OKUCTATE/TBEHO-
BOCCTAHOBUTEJIbHBIX peaki[iii 3/IeKTPOHHO-UOHHBIM MEeTOZI0M (MeTO/I0M To/lypeakliyii). Y paBHeHre HepHcTa.
OnekTpoxuMHUUecKas siueiika (TaJbBaHUUeCKUM 3/1eMeHT, dyieKTponu3ep). [ToHsTre KaTtoga 1 aHoza. Pacuer
SIC. CraHgapTHble OTeHLIMa bl HaripaBieHue MpoTeKaHUsl OKMC/IUTETbHO-BOCCTAHOBUTEIbHBIX PeaKIUil.
PeanbHble v GpopmasbHbIe TIOTEHIMA/BL. BMisiHe KHCIOTHOCTH Ha HarpaB/ieHne OKUCTUTeTbHO-
BOCCTaHOBUTE/IbHBIX peakuyil. ['yOrHa nMpoTeKaH!sl OKHUC/TUTeTbHO-BOCCTAHOBUTE/bHBIX peakruii. KoHcTaHTa
PaBHOBeCHS1 OKUCJIUTe/TbHO-BOCCTAHOBUTEBHBIX peakiyii (BbIBOJ, GopMyJibl). MeTo bl OKUCIUTENBHO-
BOCCTaHOBUTEJLHOTO TUTPOBaHMs. [lepMaHraHaToMeTpusi. TUTpaHT, IPUTOTOBJIEHHE CTAaHZAPTHOTO PAcTBOPA,
VH/IMKATOPBI, ITPaKTUUeCKoe puMeHeHHe. PacueT KpuBoii TuTpoBaHus xese3a (II) pacTBopoM nepmaHraHaTa
Kastust (C BbIBOZIOM (hOPMYJIBbI TIOTEHI[MaIa B TOUKe SKBUBAJIEHTHOCTH). BMsiHe KUCTIOTHOCTH Ha KPUBYHO
TUTpOBaHusA. TUTPOBaHIE MHOTOKOMITOHEHTHBIX CUCTeM. MlofoMeTprueckye MeTozb! (H00MeTpys U
HionyumeTpusi). TUTpaHT, MPUTOTOB/IEHNEe CTaHJAPTHBIX PaCTBOPOB, MHAWKATOPHI, TPAaKTUUECKOe TTPUMeHeHUe.
13. KomruiekcomeTpuueckoe TuTpoBaHue. Kommiekconometpusi. TpunoH b, sTuneHaraMUHTETpayKCyCHast
Kucsora. BsaumogeiictBue TpuioHa b ¢ noHaMu MeTasnoB (COCTaB KOMITJIEKCOB U YCJIOBUS TIPOTEKaHUsI
peakiwii). IHquKkaTops! (crielydryeckrie ¥ MeTa/UIOXPOMHBIE) B KOMITJIEKCOHOMETPHH. 2KeCTKOCTb BOJIBI.
OmnpepeneHue KeCTKOCTH BOALI METOZIOM KOMIIIEKCOHOMETPHH.

14. OcapurensHoe TUTPOBaHUe. ['eTeporeHHble cucteMbl. KOHIIEHTpHUpOBaHHBIE U pa3baBieHHbIE PACTBOPBI.
HaceimjeHHbIe ¥ HeHaChIILeHHbIe PAaCTBOPLI. PaBHOBeCHsI B HACHIILEHHBIX PaCTBOPax TPyAHOPACTBOPUMBIX
3/1eKTPOUTOB. [Ipon3BesieHrie pacCTBOPUMOCTH (KOHL|EHTpAIJMIOHHOE U TepMOJUHAMUUECKOe). Y C/IoBHe
00pa3oBaHus 0cajika. PacTBOPUMOCTD TPY/JHOPACTBOPUMBIX /IEKTPOJIUTOB B BOZie (MOJIEKY/ISIPHAs Y UOHHAST
PacTBOPUMOCTB). PacueT pacTBOPUMOCTH TPYAHOPACTBOPUMBIX /IEKTPOJIUTOB B BOZie. BivisiHUe pa3uuHbIX
(haKTOpOB Ha PaCTBOPUMOCTb TPYAHOPACTBOPUMBIX 3/IEKTPOJIUTOB B BOZie (B/MsSIHYE MOHHOUM CHJIBI pacTBOpa



UM uHAUQGEpeHTHBIX 3/1eKTPOJIUTOB, B/IMsSHUE ONHOMMEHHbLIX NOHOB, B/IMsSHUE KUC/IOTHOCTH, BIUSTHHE
KoMmruiekcoobpa3oBanusi). Pacuet pH Hauasa v pH TO/THOTO 0caX/IeHHsI TPY/[HOPACTBOPUMBIX THPOKCH/IOB.
MeTo/pl 0CaUTETbHOTO TUTPOBAHUS. ApreHTOMeTpHs. TUTPaHThI, orpeesnseMble BeljecTBa. Crioco0bl
oripe/iesieHUs TOUKY 3KBUBaieHTHOCTH (MeTtoa Mopa, metos ®oiibrap/a, meto ®asiHca).

15. I'paBumeTtpuueckuii MeTo,. CyIiHOCTh MeTo/ja. ' paBuMeTpuueckuil pakrop. Ocakgaemast 1
rpaBUMeTpUYecKasi opMmbl, TpeboBaHUs K HUM. [IpriMeHeHre rpaBUMETPUUECKOT0 MeTO/ia, ZOCTOMHCTBA U
HeJOCTaTKHU.

Becennmuii cemectp (4 cemecTp)

1. DnekTpoxrMHYecKre MeTobl aHanv3a. Knaccudukanms. IloTeHpoMeTpusi. S7eKTPOXUMHUUecKasi siueiika.
Tunbl MHAVKATOPHBIX 3/1eKTPOA0B. MeTanmnueckre 371eKTpozsl I v II poza, nHepTHBIE 3/1eKTPOAbL, PUHLIUIL
paboTbl. MemOpaHHbBIe HOHOCETEKTUBHBIE 1eKTPobl. Knaccuukarys HOHOCeIeKTUBHBIX 31eKTPO/IOB,
YCTPOWCTBO U BOSHMKHOBEHME TIOTeHL[Mana. J/IeKTPoJ, C MOHOKPUCTA/NTMYeCKOW MaTpHLell Ha OCHOBe ropuja
nantaHa. CynbouzcepebpsiHbie 3/1eKTpo/ibl. CTeKIsIHHbIE 3/1eKTPo/ibl. [lorperiHocTH n3Mepenust pH-
YYBCTBUTEBHOTO CTEKJITHHOTO 371eKTpoja. [loTeHman accumeTrpun. 2KUAKOCTHBIE U IIJIEHOYHBIE 3/1EKTPO/bI
(KanbLMCeTIeKTUBHBIM Y HUTPATCE/IeKTUBHbIN 3/1eKTPo/). CeHCuOUIM3UpoBaHHbIe (AKTHUBUPOBAHHbLIE)
HMOHOCEe/IeKTUBHBIE 37IeKTPOAbI (Ia304yBCTBUTE/bHBIE U ()epMeHTHBIe). BecriomoraresibHbie 371eKTPOZbI
(x710pucepeOpsIHBIN U Ka/lloMeJIbHbIN), YCTPOHCTBO M NMPUHLIMI paboThl. loHoMeTpusi. KaTnoHHas 1 aHMOHHas
¢byHKUus 31ekTpoza. YpaBHeHue HepHera. YpaBHeHne Hukosbckoro. KpyTusHa 3/1eKTpofHON (QYHKLMH.
Koadduiment cenekrrsHocty. Mcrons3oranre BPOUC. TToTeHioMeTpruecKoe TUTpoBaHue. CriocoObl
Hax0K[IeHUs] TOYKU 3KBUBA/IEHTHOCTH.

2. KongykromeTpus. OCHOBBI MeTOZA. DJIeKTPONPOBOAHOCTD /IeKTPOUTOB (yAe/bHasi 3/ieKTpuuecKast
NIPOBOJUMOCTbD, 3KBHUBajleHTHas1 3/1eKTpruuecKasi IPOBOJUMOCTb, [I0ABWKXHOCTb MOHOB). KOHAYKTOMeTpUUueckKoe
TUTPOBaHUe.

3. Bonbramnepometpusi. [IpyHLIMI 1 BO3MOXXHOCTU MeTo/ja. [lopsipu3yeMble U HEMOsIpHU3yeMble 3JIeKTPOAbI.
INocTpoeHue BosbTamIIepHbIX KpUBLIX. [Tossiporpadusi — BosibTaMIIepPOMeTpPUs C PTYTHBIM KalaroLuM
3/IEKTPO/IOM. Y CTaHOBKA Jijis TIossiporpaduueckoro aHanuvsa. [lossiporpamMma, 06bsicHeHHe 3aBUCIMOCTH CHJTBI
TOKa OT TOTeHI[MaNa. Y paBHeHue nosiporpaduueckoii BomHb. KauecTBeHHBIN 1o/isiporpaduyuecKuii aHamms.
KonnuecTBeHHbIN nosisiporpaduueckuii aHanus. Y paBHeHue VnbkoBuua. [lonsiporpadyiyeckrie BOMTHEBI
Kucnopoga. [IoCTOMHCTBA U HeJJOCTaTKU K/laccuuecKol nossporpaguu. I1puMeHeHre TBep/ibIX BpalljaroIidXCsl
3/1eKTPO/10B. VIHBepCHOHHBIN BO/IbTaMIIepOMeTPHUeCKUM aHa/u3. AMriepoMeTpuueckoe TUTpoBaHve. Kpusble
amrepoMeTpUUeCKOT0 TUTPOBaHUSI.

4. Kynonometpusi. [IpyHLMN 1 BO3MOXXHOCTU MeToza. 3aKoHbl Papasest. BapuaHTel KysioHOMeTpun. EquHULB]
KOJIMUEeCTBA 371eKTpUYeCTBa. Y CJIOBUS NTPOBeZieHNs IIPSIMBIX U KOCBEHHBIX KyJIOHOMEeTPHUYEeCKUX OTpe/ie/leHHH.
Cnioco6sl oripeienieHyst KOMMYecTBa eKTpruuectsa. KymoHomeTpsl (Me/iHBIH, cepeOpsiHbIiA, BOJOPOZAHO-
KHUC/IOPOJHBIM ra30oBbIi). IIpsamMas KysoHomMeTpusi. KysoHOMeTpruueckoe TUTPOBaHHe.

5. CriekTpocKonuueckre MeTo/ibl aHanu3a. Kinaccudukanys (1o TUMy 4acTull, B3aUMO/elCTBYIOIINX C
BeIleCTBOM, I10 [j1ana3oHy 3/1eKTPOMarHUTHOI'O CIIEKTPa, 110 XapakTepy Ipoliecca B3auMO/elCTBUS U3TyUeHus!
C BelL[eCTBOM). MeTo/ibl MOJIEKY/IIPHOM CHIEKTPOCKOIHU. DJIeKTPOMarHiTHOE M3/TyUeHHe U er0 OCHOBHBIE
XapakTepUCTUKU. CIIeKTpP 71eKTPOMarHUTHOrO U3/lydeHus. CIIeKTp TOIVIOLLeHus, LiBeT U UX CBSI3b CO
cTpoeHueM BeljectBa. Knaccudukaims poromeTpryekux MeToZoB. IloriomeHne 3/1eKTpPOMarHiTHOTO
Y3JIy4eHUs! Bell[eCTBOM.

6. Criektpodotromerpusi. [IpuHLMT MeToza, 3aKoH Byrepa-J/lambepra-bepa. [IpuMeHeHne 1 BO3SMOXKHOCTH
MeTo/ja. 3aKOHBI CBeTONor/IoeHus1. OnTHyeckas MJI0THOCTb U CBeTOMNpoItycKaHue. [1paBuio aaiuTUBHOCTH
OINTHYeCKOMW TVIOTHOCTU. MOISIpHBIN KO3 UIMEeHT CBETOTOT/IOIIeH s U ero (usnueckuii cMbicii. OTKIOHeHMe
ot 3akoHa Byrepa-Jlambepra-bepa. CriocoObl orpe/iesieHusi KOHL|EHTPalUH BeIIeCTB.
CnexTpooTOMeTpruecKoe TUTpOBaHUe. Byibl KpUBBIX TUTPOBaHUsL. OCHOBHBIE y3/1bl (POTOMETPHUYECKUX
niprubOpOB.

7. UK-criektpockornusi. Kosebanust Monekys1. Mogienb rapMOHUUECKOTO Y aHTaPMOHUUECKOT'0 OCIW/IIITOPA.
Kosne6aHusi MHOroaTOMHBIX MOJIeKy/l. BaneHTHbIe U leopMaLiioHHbIe KosieOaHus. [ToHsATHe



XapaKTePUCTHUECKUX YacTOT (DyHKLMOHAMBLHBIX Py, [IpUHLUM ¥ BO3MOXKHOCTH MeToza. MIK-creKkTpsi.
KauecTBeHHBIN 1 KO/IMYeCTBeHHbIM aHann3. Anmapatypa. D¢ ¢deKkT KOMOWHALMOHHOTO PacCesiHUs U ero
WCT0/Ib30BaHKe B aHa/IU3e.

8. JIroMUHeCIIeHTHBIM aHa/mu3. [IpUHITMIT ¥ BO3MOYKHOCTH MeTo/ia. TeopeTuuecKre OCHOBBI. MeXaHW3M
B030YK/|eHus 1Tpu QuryopecLieHIy U ¢pocdopecueHnyu. Juarpamma f1610HCKor0. be3b3nydaTenbHbie
nepexo/ipl. M3nyuaTenbHas fe3akTuBaliys. KomruecTBeHHbI aHaau3. Anmnaparypa.

9. ITonsipumeTtpust. Pecdpakromerpusi. Hepenomerpust. TypbugumeTpusi. Bo3HUKHOBeHHe aHaMATUYECKOTO
curHasa. KauecTBeHHBIV U KOTMUeCTBeHHBIN aHamu3. [IpuMeHeHre U BO3MOKHOCTHA MeTo/10B. Macc-
criektpometpust. ITpuraLmn Metoga. OcHOBHbIe 6/10kM Macc-criekTpomerpa. Crioco6sl BBoja Mpobsl. Criocobbl
voHu3amu. Macc-aHanu3atop. Jetekropel. KauecTBeHHBIN 1 KOJTMUECTBEHHBIN aHamu3. Bo3MoKHOCTH MeToza.
10. ATomHO-azicOpOLIMIOHHasI CrIeKTpoCcKomus. [IpUHIMIT MeTo/ia, IpUMeHeHHe ¥ BO3MO)KHOCTU MeTO/a.
[Morsnomenve cBeta cBOOOJHBIMU aToMaMu. [ITMprHA aTOMHBIX CIIEKTPaIbHBIX JTUHUHN. [IpUUMHBI yIITUDeHWSs
CTIeKTPaJTbHBIX IMHUNA. VICTOUHUKY U3TydeHus (Jiamria C 1oJIbIM KaToAo0M). ATOMU3aTOPkI (Ti1ams,
3/IeKTPOTePMHUUECKUH criocob aTomu3arum). IIporieccsl, mporcxofsiiye B IyiaMeHH (MCrapeHue, JUCCOLUaLiis
Y BOCCTaHOBJIeHHe, BO30y>xjeHre, NoHW3aLus). ['uapyuaHas TexHuka. MOHOXPOMAaTOpHI U 1eTeKTOPBI.
KonuyecTBeHHbIH aHaNys.

11. ATOMHO-3MHUCCHUOHHAs CIIeKTPOCKOIHUs. CyIHOCTb MeTO/a, BO3HUKHOBEHNE aHA/IUTUYeCKOro CUrHasa.
ITpMeHeHMe 1 BO3MOKHOCTH MeToza. VicTouHrKY aToMu3aLuy U Bo30y»kjeHus (T1aMsi, yroBOi 1 NCKPOBOIA
pa3psizipl, Tia3MeHHbIe aTOMK3aTophl). KauecTBeHHBIN 1 KOMYeCTBeHHBIN aHa/Mu3, 000pyj0BaHue.

12. XpomaTtorpaduueckue MeTo/pl aHamm3a. CyIIIHOCTb MeT0/la, BOSHUKHOBEHME aHaIUTHUeCKOTO CUr'Haa.
Knaccudukarms. I[onyuenue xpomaTtorpamm. XpomMaTorpaduueckue rmapaMmerpsl. Teopusi XxpoMartorpaduu:
ornvcanye 3¢ deKTUBHOCTH KooHKU. Kitaccryeckasi xpomarorpaduueckasi Teopus (TIOHSITHE TeOpeTUYeCKOM
TapeJIK{, pacueT YKc/ia TeOpeTUUeCKUX TapesioK 110 JaHHbIM XpoMaTorpamMMbl). Kunetnueckas
xpomarorpaduueckas Teopus (3aBucumocts BOTT oT ckopocTu nozBrxHOM ¢asel). PakTop paspeleHusl.
KauecTBeHHbIN XpoMaTorpahuueckuii aHaim3. KomruecTBeHHbIN aHa/in3 (Crocob rpalyMpOBOYHOrO TpaduKa,
HODMHUPOBKH, BHYTPeHHeT0 cTaHziapTa). O6opyzoBanue. IIpriMeHeHe 1 BO3MOKHOCTH METO/ja.

13. T'a3oBas xpomarorpagusi. XapakTepUCTUKU yep>KUBaHUs U K03 dULIMeHTHI paciipedesieHust. [Iporjeccer
pa3/iesieHUs B ra30Boii (a3e. Y CTpoiCcTBO ra3oBoro xpoMarorpada. I'a3ei-HocuTesu. B0k BBO/IAa 1 HCTIapeHUsI
nipo6bl. KosloHKY U TepMocTaThl. ]eTeKTophl (KaTapoMeTp, TylaMeHHO-MOHU3AL[HOHHBIN [IeTeKTOP, eTeKTOP
3JIEKTPOHHOIO 3aXBaTa, TEpPMOMOHHbIN /1eTeKTOp, [1/laMeHHO-(POTOMeTpUUeCKUii, aTOMHO-3MHUCCUOHHBIH, Macc-
CIIeKTPOMETPUUYECKUA).

14. XKunkocTtHas xpomatorpadus. Knaccubukarms. AacopbironHas xpomarorpadust. HopmansHo-dazosas u
obparieHHO-(a3oBas xpomarorpadus. Hemoasrxkable da3sbl. [ToaBwKHbIE (ha3bl. DMOUPYIOIIAs CIIOCOOHOCTh
MOZABWKHOM (a3bl. loHooOMeHHasi xpomartorpadusi. Busibl oHUTOB. VloHOOOMeHHBIe cMOJTbl. KaTHOHUTHIL.
KaTrioHooOMeHHbIe peakljiy C y4yacTheM KaTUOHOB. AHMOHUTBL. AHOHOOOMeHHbIe peakLjy C yyacTHeM
aHnoHuToB. OOMeHHasi eMKOCTh copbeHTa. 30uparensHOCTE copOun. VloHHast Xxpomarorpadust
(0HOKOMOHOYHBIN U JBYXKOJIOHOYHBIN BapHUaHT).

15. InaHapHas xpoMartorpadus (TOHKOC/IOMHast U 6ymakHas). CriocoObl TIpoBe/ieHNs], MeXaHHU3Mbl pa3/ie/ieHusl.
KauecTBeHHbII 1 KOMMYeCTBEHHBIA aHa/N3.

4. YueOHO-MeToANUYeCKOe 00ecrieueHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcst

CamocrosiTenibHasi paboTa 00ydYaroIuxcsi BK/IrOUaeT B Ce0si MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IlaHUSAM [IJIs1 TEKYILEro KOHTPOJI U TPOMEXXYTOUHOM aTTeCTaldd MO UTOraM OCBOEHMs JUCLIUTTUHBI
TIPUBE/IEHHBIM B II. 5.

[nst obecrieueHUs1 CaMOCTOSITENTBHOM PabOTHI 00yUarOLXCS UCTIONB3YHOTCS:
ONeKTPOHHBIE KYPChl, CO3/IAHHBIE B CHCTEME 371eKTpoHHOTr0 00yuenuss HHI'Y:



OTt6op 1 OArOTOBKA K aHanmM3y, https://e-learning.unn.ru/course/view.php?id=1221.

OTkpbIThIe OHTAaKMH-Kypcbl MOOC:

I"azoBas xpoMaTorpadusi U XxpoMaTo-Macc-crieKTpoMeTpusi, https://mooc.unn.ru/course/view.php?id=67.

5. @OoHA OLIEHOYHBIX CPeACTB [/ TeKyllero KOHTPO/isi YyCIeBaeMOCTH U IPOMEeXYTOUYHOU

aTTecTalM Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HeOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00y4YeHHs NPH MPOBeeHHH
TeKyIlero KOHTPOJIA yCIeBaeMOCTH C yKa3aHHeM KpuTepHeB X OLleHUBaHHUA:

5.1.1 TunoBble 3ajaHus (omeHOYHOe cpeAcTBO - Ompoc) Ans oueHKU C(OopMHUPOBaHHOCTH

komnereniuu OITK-1:

1. KakoBo rpoiieHTHOe cofiep>kaHue KapooHata B KOH, eciiv py TUTPOBAaHUM pacTBOpa 1[e/I0UH
¢ deHonPTaNIENHOM H3pacxo/i0BaHO 28.6 MiI, a C MEeTU/IOBBIM OpaH)XeBbIM 29.7 M1 pacTBOpa
COJISTHOM KUCJIOTBI?

2. Ilpu onpesienennu cofiep>kaHus KajabLys B Boe roTeHuan Ca-ceJleKTUBHOIO 371eKTPo/ia C
uzeansHoM HepHcToBCKOM (hyHKIMel oka3anics paBHbiM 80 MB. B ctanzapTHOM pacTBope
X7opuzia Kanblys, cogepxkairiem 40 mr/n (Ca) noteHiuan paseH 120 MB. KakoBo coziepkaHue
KaJ/ibLvisl B BOZie, MI/i1?

3. Ilpu onpenenenuu cofep>kanus >xesesa (I1I) B pacTBope nomyunnu ciefyrolue pe3y/bTaThl:
18.2, 18.3, 18.25, 18.5, 18.2, 18.25 Mmkr/1. Hy>KHO /11 UCK/TFOUMTh BeJIMUUHy 18.45mi?
[IpencraBbTe pe3ynbTaTbl XUMUYECKOTO aHAIU3a.

4. Paccuurats npoueHT npumecei B npenapare H2C204 - 2H20, eciu Ha TuTpoBanue 0.25 T
ripernapara rouuio 26.6 M1 pacTBopa repMaHraHaTa Kasiusi C SKBUBa/eHTHOW KOHLIeHTpaLyen
0.09 monb/.

5. OmmbKy TUTPOBaHUS KUCIOT M OCHOBAHUN. VIHAWKATOPHBIE OIITHOKH.

6. Ha turpoBanue 0.3913 r megHoro kyropoca CuSO4 - 5SH20 3atpaueHo 15.67 M pactBopa
THUOCYJ/b(aTa HaTpUsl. BEIUMCIUTE TUTP pacTBOpPAa MATUBOAHOIO TUOCYJ/Ib(aTa HaTPHS.

7. DKBUBaJIeHTHasi KOHLIEHTpaLUsi, TUTP pacTBopa. OCHOBHOe ypaBHeHUe [I/isl BEIUKMC/IeHHS B
TUTPUMETPUUECKOM aHanu3e. VicxoHble BellecTBa.

8. Ha tutpoBanue 0.500 r mATUBOAHOTO MeJHOI'O KyIiopoca 3aTtpaueHo 21.23 my pacTBopa
THoCy/b(aTa HaTpusi. Beruncuts TUTP pactBopa Na2S203 - 5H20.

9. OueHKa JO0CTOBEPHOCTU aHAIMTUUECKUX JJaHHBIX. [Ipe/icTaBieHye aHaTMTUUEeCKUX
pe3yJIbTaToB.

10.Yemy paBHa BenuurHa ApH/A® ripu HeliTpanu3aiuu 0.1 MoJib//1 pacTBOpa MMKPUHOBOM

kucioTel (Ka = 2-10'1) ot 0 1o 50% efKOM 11]e/I0UbI0?

11. BojHb1it pacTBop ammuaka ¢ rioTHocTbio 0.904 r/mn npu 20°C copepxut 26% macc.
aMmmMHaka. KakoB TUTp pacTBopa?

12.Boruriciuth ommbKy tutpoBadust 20 mut 0.1 MoJIb/ pacTBOpa COMISTHOM KUCIOThI PACTBOPOM
e/IKOr0 HaTpUs B MPUCYTCTBUU MeTueHoBoro kKpacHoro (pT = 5; Vkoneun. = 40 mn).



13.BBIUMCIUTE OTHOCUTE/IbHYTO OITMOKY TUTpoBaHus 0.005 MoJib/M pacTBOpa I1e/I0UH C
tUMO/1I0BbIM Toy0bIM (PT = 8; Vkon. = 1.5 VHau.).

14. KakoBo mporjeHTHOe cojiepkaHue Kapbonata B KOH, eci ripy THTpOBaHMU pacTBoOpa
11e/104M C peHo/(PTaienHOM M3pacxoioBaHo 28.6 MJI, a C METU/IOBBIM OpaHKeBbIM 29.7 M
pacTBopa COMSIHON KUCIOThI?

15. OKBUBaJ/IeHTHasl KOHLIeHTpalus. TUTp pactBopa. PacueT Mo/b-3KBHBaJIeHTa.

16. Knaccudukarus u ob1iast xapakTepucTika (GrU3ndecKux U XUMAYeCKUX MeTO/I0B
aHanv3a. VIHCTpymMeHTa/IbHbIe MeTO/IbI.

17. CucreMaTHuecKue 1 ClyvaiiHble MOrpelIHOCTH aHamu3a. [IpaBUibHOCTD aHamu3a.

18. [Tpu onpegenenrr HUTpPAT-UOHOB 20 T M3MeTbYEHHBIX KOPHEIJIOA0B 3a/1uid 20 M

BO/Ibl, TIOTEHI[Mal HUTPAT-CeIeKTUBHOIO 3/1eKTpo/ia C uzieanbHo HepHCTOBCKOM (DyHKIMeH
paBeH 130 MB. B cTaHzapTHOM pacTBOpe HUTpaTa Kaius, cogepskaieMm 202 mr/i, moTeHLuan
paBeH 118 MB. KakoBo cozep;kaHue HUTpaT-WOHOB B KOPHEIJIOAAX, MI/KI?

19. Buibl XMuMUUeCKOro aHanu3a: U30TOMHbIN, 3/1eMeHTHbIN, (PYHKLIMOHAIbHBIH,
MOJIeKYJISIPHBIN, BellleCTBeHHbIH, (ha30BbIil. AHamM3 6e3 pa3pylleHus; TOKalbHbINA aHa/IN3;
JVCTaHLIMOHHBIN aHa/Mn3. Makpo-, MUKpO- U yJIbTPAMUKPOAHA/IH3.

20. [IpesenbHBIe BO3MOXXHOCTH METOZIOB aHanu3a. [Ipeaen obHapykeHusl.

21. [Ipu ompezienieHVy cofepykKaHus KaabLiys B BoZe roTeHLuan Ca-celeKTUBHOIO
3/1eKTpoa ¢ ujeansHo HepHCTOBCKOM (pyHKIMel oka3ascsi paBHbIM 80 MB. B ctanzapTHOM
pacTBoOpe x/0puAa Kanblus, cogepxkaiem 40 mr/n (Ca) noteHuuan paBeH 120 mB. KakoBo
coZiep)kaHue KanbLus B Boze, Mr/i?

22. [Tpu onpesiesieHNM 3TUIOBOTO CITUPTa METO/IOM T'a30BOM XpoMartorpaduu ObLH
TI0JIyYeHbI C/Ie/IyIOLe BbICOTHI TMKOB B 3aBUCUMOCTH OT COJZleP>KaHUsL:

m, mr 0.2 04 06 038 1.0

h,mm 18 37 48 66 83

Hnst 0.02 M1 aHaMM3KMPyeMoro pacTBopa MoJiydeH MUK BbICOTOM 57 MM. Oripefie/iuTh CoZiepkaHue

criipTa B pactBope (%, e mIoTHOCTL pactBopa 0.95 F/CM3).

23. [Tpu onpegenenuu HUTpAToOB 20 MJ1 CTOUHOM BOZbI TTIOMEIIeHbI B
MOTEHLIMOMETPUYECKYHO gueliKy. [loTeHI|Man HUTpaT-Ce/leKTUBHOIO 3/IeKTPO/ia C U/jealbHON
¢dyHKIMel okasancs paBHbIM 34 MB. TTocsie 3Toro K rpobe fo6aBumy 1 M1 CTaHAAPTHOTO
pacTBOpa HUATpaTa Kajusi ¢ KoHLeHTpaluel 3.68 /. [ToTeHlan snekTpo/a ctan paBeH 18 MB.
KakoBo cofiep;kaHue HUTPaTOB B CTOUHOU BOZe?

+
24. 15151 onipefiesieHUsI )KECTKOCTHU BOZbI I10 Ca?

B ITIOTEHUOMETPDUYECKYHO quﬁKy nomectumu 20
MJI HCCHGAYEMOﬁ BO/JEL HOTEHL[I/IEU'I Ca-ceneKTUBHOTO 3JIEKTPOAd C HAeaﬂbHOﬁ HepHCTOBCKOﬁ

¢yHK1iMeli okasancs paBHbIM 80 MB. TTocsie mobaBnenus K mpobe 1 Myl cTaHZAapPTHOTO pacTBOpa

Ca(NO3)2 c koHueHTpaluei 8.44 X 103 M roTeH1uan craa paBHbiM 100 MB. KakoBo

+
coziep>kaHue Ca’' s Boge (mr/n)?
25. Turbl KPUBBIX KOHAYKTOMETPUUEeCKOI'0 TUTPOBAHUS.
26. KanunnspHas xpomatorpagus. BoamokHoctu Metozia. KonmuecTBeHHbIN

Xpomarorpapuueckuii aHaus.

27. B03MO0)XHO /111 OTIpe/ie/ieHre HUTPaTOB B MOJIOKEe METOZIOM I'Pa/lypOBOYHOrO rpaduka C
HUTPAT-CeJIeKTUBHBIM 3JIEKTPOJOM C NOrpeltHOCThI0 10%, ec/ii KOHLIeHTpaLys HUTPaToB He
nipeBbiaet [T/IK (100 mr/n), a KoHLUeHTpaLus xi10puaoB gocturaet 500 mr/n?



28. Bo3morkHo 1 oripeziesieHrie PTopuAoB Npy KoHLeHTpalyy 200 Mr//1 C TIOTpelIHOCThIO,
He nipeBbIatoLel 5%, npu pH 7.

29.AHanu3 Tpex npob ropHO Mopo/bl ClIeKTPOo(OTOMETPHUUECKUM METO/I0M [/l C/leAyIoLye
3HaueHus cogepxkanud amoMuaus: 0.103; 0.090; 0.095 %. BeruncmTeb Sr 1 OTHOCUTEBHYIO
MOTPeLIHOCTh OTpe/ie/IeHUs.

30. Ckonbko HuKesis (II) octaneTcst B pacTBOpe, ec/iv uepe3 KOJIOHKY, 3aro/iHeHHyto 10 r
KatvoHurta, nporyctuav 500 mut 0.05 H. pacTBopa cou HUKesA? [lonHas fruHaMudeckas
oOMeHHast eMKOCTh KaTUOHHTA B IaHHBIX YCJIOBUSX paBHa 1.4 MMOJTb-9KBHUBA/IeHTOB
Hukests (IT) Ha 1 rpaMM HOHOOOMEHHOM CMOJTBI.

31.Paccuuraiite % coctaB ra3oBoii CMecH IpY razoxpomarorpaduueckoM aHaause:

S, MM K
[Tponan 216 1.13
Byran 312 1.11
TeHTaH 22 1.11
Luknorekcan 34 1.08
32. dotoMeTpuyeckoe TUTpoBaHue. OrpezesneHue 10 MOrJIOLIeHUIO IPOAYKTa peakLyy, 110

TIOTJIOLeHUIO OTIpe/ie/iieMOoro BellleCTBa, 10 MOIVIOLLeHHI0 TUTPaHTa, I10 MOTJIOL[eHUI0
onpeessieMOoro BelecTsa U TUTpanTa. Orpe/jesieHve TOYKU SKBUBA/IEHTHOCTU C IIOMOLLIbIO
WHUKATOPA.

33.TloTeH1uman suelku (rapa: CTeK/JIsiHHbIA ¥ HOpMa/bHbIM KajloMe/bHbIN 371eKTpo) paBeH 209.4 MB B
oydepHom pacteope ¢ pH = 4.01. PaccuutaTh pH 1 B pacTBOpe, eC/TH MOTeHLMa paBeH 71MB.

34. [TpesenbHBIE BO3MOXXHOCTH METOZIOB aHanu3a. [Ipegen obHapykeHusl.

35.IToreHnman sueriku (Mg2+ - HOpMa/bHBIM KajlOMe/IbHbIN 3/1eKTPOo/]) paBeH 367 MB B pacTBope

¢ = 9.62+1073 Monb//1. Paccuurats p ¥ B pacTBope, noTeHuan koroporo paseH 300MB.
(OnexTpog 0bmazaer HopMmabHOM HepHCTOBCKOM (yHKLIMEH).

36. I[To pe3ynbraTraM NOTEHLMOMETPUYECKOIO TUTPOBAHUS B UeThIpeX Iapaslie/IbHbIX
npobax cTayiv orpe/iesieHo cojiepkKaHue Hukenst: 7.70; 7.55; 7.48; 7.64 % macc. Beuuc/iuTh
IPaHuL{bl OBepUTEILHOTO UHTepBasa CoflepykaHusl HUKeJIsl B CTa/lv IIPU JOBepUTeIbHOM
BeposiTHOCTU P=0.95, Sr ¥ 0OTHOCUTE/IbHYIO MOrPEIHOCTb aHa/Iu3a.

37. [pu orpesiesieHNM KOHL|EHTPALMK XpOMa CIIeKTPO(OTOMETPUUECKUM METO/IOM B Tpex
HaBeCKax JIeTMPOBAHHOW CTa/iu MOJIyYeHbl cieyrolye pe3ynbratel: 1.66; 1.72; 1.75 % macc.
BbruncnTh Sr ¥ OTHOCUTE/IBHYHO TIOIPeLIHOCTD OIpe/ie/leHUs!.

38. [nst onpesieneHust cofiep>kaHust BaHawst ipo0y Hedty maccoit 2,000 r pa3baBum
MeTHU300yTHIKeToHOM B 10 pa3 ¥ pacrbUTi/IN B TJIaAMEHH aTOMHO-a0COpOLIMOHHOTO
criekTpomeTpa. Onrrueckas IJIOTHOCTS IPU JjIMHe BOJIHBI JIMHUU BaHaAus coctasuia 0,650.
Beruriciire MaccoByto /I0/10 BaHaAus B 0Opasiie, ecii U3BeCTHO, UTO Jijist Ipyroro obpasia
HedTH TaKoM ke Macchl, cogepxkaiero 0,005 r BaHaiys ¥ 00pabOTaHHOTO aHA/IOTHYHBIM
obpa3om onThueckasi IJI0THOCThL coctasset 0,810.

5.1.2 TunoBble 3afaHusa (OLeHOUHOe CpeACTBO - Ompoc) AN OLeHKH C(opMHPOBAaHHOCTHU
kovmerennuu OIIK-3:



1. PaccuuTaiiTe juarpammy coCcTosiHUSL GOCPOPHOM KUCIOTHI B pacTBope. C UCMOIb30BaHUEM
TI0JTyYeHHOM JuarpaMMbl BbibepeTe onTuManbHbIM pH fyist ocaxkaeHus ruzipodocdara MarHusl.
2. Kak usmenurcs pactopumoctb AgCNS B 0.01 Mo/ib//1 pacTBOpe aMMHaKa o CpaBHEHHUIO C

pacTBOpUMOCTLIO B Bozie (ITPAgCNS = 1.1-10'12, 1gK1 = 3.32; 1gK2 = 3.92).

3. PaccuuraiiTe MHIUKATOPHYIO MOTPEIIHOCTb MpY TUTpoBaHUM 0.1 H pacTBOpa rMpoKCHa
HaTpUsl PaCTBOPOM COJISTHOM KMCJIOThI B IPUCYTCTBUM METHU/IOBOTO OPaH>XeBOT0.

4. Kuc/ioTHO-0CHOBHOEe TUTpOBaHHe. Kpureprn BO3MOXXHOCTH TUTPOBaHUS. BeIOOp MHIUKATOPOB
10 KPUBOM TUTPOBaHUSI.

5. PacTBOopuMOCTB, IpoM3BeieHre paCTBOPUMOCTH, UX BBIUUCI/IEHKe. Y CJIOBUS BbINaZleHUs
0CaJIKOB.

6. BinssHMe 0JHOMMEHHBIX U Pa3HOMMEHHBIX KOHOB Ha PACTBOPUMOCTb MajIopaCTBOPUMBIX
3JIEKTPOJIUTOB.

7. BiusiHue KOMIUIEKCOOOpa30BaHUsSI Ha paCTBOPUMOCTb Ma/IOPAaCTBOPUMBIX COeIMHEHHH.

®

BnvstHue KMCIOTHOCTH Cpejibl HA paCTBOPUMOCTh MajiOpaCTBOPUMBIX COeJMHEHUM.

9. PacueT KpUBBIX TUTPOBAHUS CUJIbHBIX U C/IA0BIX KMUCJIOT U OCHOBaHHM.

10. PacueTt KpUBBIX OKHCJ/IUTE/IbHO-BOCCTAaHOBUTE/IBHOTO TUTPOBaHU. IToTeHIIan B TOUke
9KBUBA/IEHTHOCTH.

11. PaccuuTath paCTBOPUMOCTh HUTPUTA cepebpa C yUeTOM BJIMSIHUSI MOHHOMW CHJTBI,
CO3/1laBaeMOl B PaCTBOpe €ro MOHAMU.

12. PacTBOpUMOCTB 1 yC10BUS OCaKIEHUSI MaJIOPAaCTBOPUMBIX TMAPOKCU/IOB.

13.PaccuutaTh pactBopuMocTh AgCNS B 0.01 mosb/a pactBope ammuaka (ITPAgCNS = 1.1-10°

12 oK1 = 3.32; 1gK2 = 3.92).

14. KomriekcoHOMeTprueckoe TUTpOBaHHe. BivsiHe ycioBuii ¥ BEIOOP MHAWKATOPOB 151
Hero.

15.Bbrunciuts pH 0,03% pacTBopa cepHO KUCIOTHI C yueToM Ko3(duijeHTa akTUBHOCTH,
cuuTasi JUCCOIMALIMIO TI0 00erM CTyrieHsM paBHoUH 100%.

16.Bbigennrcs M ocaiok okcanata Kanbuys CaC204 (TIP = 2,3-10'9) B pactBope 0,02 mosb/n
no CaCl2, 0,01 mons/n o HCl u 0.01 mons/n o K2C204 (KoHCTaHThI [UcCOLAalin

11aBeseBou Kucaotol K1 = 5.6-10'2, K2 = 5.9-10'5)?
17.Bbrunciute pH pactBopa ofHO03aMeleHHOro (pocdarta Hatpus (Kal = 7.5-10'3; Ka2 =6.2:10"

8. Kaz=5.0-10"13)
18.Cmeruanbl mopoBHy 0.5% pactBop ammuaka v 0.5% pacTBOp X/I0pyUCTOro aMmMoHus. Yemy

paBHsieTcst pH pactBopa? Kb = 1.75-10'5.

19. PacueT KpHBBIX OKMC/IUTE/IbHO-BOCCTaHOBUTEIBHOTO TUTPOBaHUs. [IoTeHI[Man B TOUKe
SKBHUBA/ICHTHOCTH.

20.Pacuet pH B pacTBOpax CHUIBHBIX U C1A0BIX OJHOOCHOBHBIX KHUCJIOT.

21.BbImazieT i1 0CaZI0K, eC/Id CJIUTh PaBHBIE 00BEMbI HUTpaTa CBHUHI]A ¥ MOAW/A KaJlus,

3 4

KOHILIeHTpaliy KOoTopbix 2:107° Mosb/a u 2:107 Mosb/n cootBeTcTBeHHO? TP (PbI2) = 41079,

22. OnpezenuTs AJMHY XpoMaTorparuueckoi KOJOHKY, eC/y JJisl FeKCcaHa BbICOTa,
5KBHBaJIeHTHAas TeOPeTUYeCKOU Tapesike, coctasseT 0.1 MM, Bpems yaepxxuBanus 212 ¢,
LIMPUHA OCHOBaHUA MuKa 12 c.



23.0nTrueckas MJ0THOCTh pacTBOpa B TOUKE 3KBHMBaJ€HTHOCTH NPH (POTOMETPUUYECKOM
TUTPOBAHUM C 06pa30BaHKEM LIBETHOT'O TIPO/IYKTA peakiuu U3 6e3LBeTHBIX UCXOHbIX BellleCTB
cocraBuia 0.74. [lobaByieHe W30bITKAa TUTPAHTA [I0 JOCTH)KEeHUS HAaChIleHus (TI0JTHOTO
oOpa3oBaHUs MPOAYKTa peaki[iK) TIPHMBesIo K BO3pacTaHHIO ONTHUeCcKOo rioTHocTH o 0.81.
PaccuuTath CTerneHb AUCCOLUALIMY TIPO/IYKTa peakivy, eC/ii OH 00pa3yeTcsi 1o cxeme:
M+R UMR.

24, [TpuHLMIILL, JIeXKallje B OCHOBe ra30XxpoMaTorpaduueckoro paszeneHrss KOMIIOHEHTOB.
Teopust TeopeTUUECKUX TapesioK. Pa3pellieHe MUKOB.

25. PactBop norsiomaet 99% mnagaroiero Ha Hero cBeta. KakoBa ontrhueckas jIoTHOCThb
pactBopa?

26. Paccunrath cBeTONpOMyCKaHWe pacTBOpa, UMeEIOLero ONTHYeCKyo II0THOCTS 0.5.

27.PaccuMTarth [/IMHY KOJIOHKH, HeOOXOANMYTO /171s pa3zie/ieHust BeIeCTB C pa3pelieHnemM
xpoMaTorpadriyeckux MMKOB paBHbIM 1. [IpHHATE, YTO MepTBBIi 00BEM KOJIOHKH paBeH 10 Mi;
NpYBe/leHHbIN y/lep>kuBaeMblii 006éM VR(B) = 130 mi; dakrop pasjenenvs dA/B=1.1u
BbICOTA 9KBHBa/IeHTHOM TeopeTrhueckol Tapesiku (BOTT) paBHa 0.1cwm.

28./11s1 onipefiesieHMs1 MOJISIPHOTO KO3 ULiieHTa CBeTOIOIJIOeH!s] HEKOTOPOI'o BelljeCTBa

TIPUTOTOBJIEHBI /IBe TTPOOBI ¢ KOHIIEHTPAIUsAMH BelllecTBa B HUX 2,00 X 10°u 6,00Xx10"

SMonb/1. ONTHYECKHE TIOTHOCTH pacTBOpoB 3THX Npob B KtoBeTe ¢ |1 = 2,03 cM ObutH

cootBeTcTBeHHO 0,482 1 1,18. PaccuuTarh 3HaueHHe MOJISIPHOTO Ko3¢ureHTa
CBETOIOraleHusl.
29.K 10 mn 0.1 mons/n pactBopa BaCl2 npunvnu 20 mi 0.3 MoJib/n pacTBopa XpoMaTa Kajiusl.

+
CKOJIBKO MT' Ba2

OCTaHeTCs B pacTBOpe T0C/ie yCTaHOBIeHUs: paBHoBecusi? M(Ba) = 137
I/MOJIb.

3

30.Bo3morkHO /i BoccTaHoB/eHHe AsO4°” no AsO2™ npu pH = 0?

AsO43 + T+ H' - AsO2™ + 12 + H20
()

1. Bbruncuts 3p)QeKTUBHYI0 KOHCTAaHTY paBHOBECHSI OKHUC/IUTE/IbHO-BOCCTAaHOBUTEIbHOM

peakuuu: PbO2 + Fe2t + HT _, Pb2* + Fe3™ + H2O
( pH=0)

32.PaccunTtath noTeHLMas MoJlypeakLliii TUTPOBaHUs pacTBopa cov Mopa ¢ 3KBUBa/JIeHTHOU
KoHLeHTpauuer 0.1 Mosb//1 pacTBOPOM NepMaHraHaTta Kajiusi C 3KBUBaJeHTHOU
KoHuUeHTpauuei 0.1 mons/n nipu pH = 0.

33. ; x=0.5.

34.Beruncyiuth pactBopumMocth MgNH4PO4 B MaTOUHOM pacTBOpe, COAeprKalleM u30bITOUHYHO

koHueHTparpo PO4>", pastyro 0.01 moss/1. IIP (MgNH4PO4) = 2.5-10713.

35.lonuimre ypaBHeHYe U MTOZCUMTaNTe SKBUBAJIEHTHYI0 MacCy CepHOU KUCJIOTHI:
KMnO4 + KBr + H2S04 = ...

5.1.3 TunoBble 3ajaHus (omeHOUYHOe cpeAcTBO - Ompoc) Ans oueHKU C(PopMHUPOBaHHOCTH
komneteniuu OITK-4:

1. TIpennoxxute criocob orpeseneHyst HUITPAT-MOHOB B BOZHOM pacTBOpPe Ha YPOBHe

3

KoHueHTpalui 107 mosib/n. ChopMynupyiiTe OCHOBHBIE 3TaMbl aHAIM3a.



2. Kakoii uHAMKATOp ceflyeT UCIO0Mb30BaTh MPH TUTPOBAHUM BOJHOTO PaCTBOpPa aMMMaKa
KUC/I0TOW. OTBET MOsSICHUTE.

PacTBOPUMOCTb 0CaJKOB B U30BbITKE OCAZUTEIS.

PacTBOpHUMOCTB U yC/I0BUS OCaXKAEHHS MalOpaCTBOPUMBIX THAPOKCH/IOB.

BiusiHue KMCI0THOCTH Cpe/ibl HA paCTBOPUMOCTh Ma/IopaCTBOPHUMBIX COeJUHEHUM.
OxkucneHre-BocCcTaHOBIeHUe. CocTaB/ieHe ypaBHeHWI peakLvii OKHCIeHHsI- BOCCTAaHOB/IEHMUS.
Boigenutcst i ocafiok ¢hTopy/ia Kaibliys B pacTBope, coepskaiiieM 0,03 Mosib//1 HUTpaTa

N ok w

KanbLys, 0.8 monws/n HCI u 0.1 Mmonb/n propuza Hatpusa? KHF = 7.41074,

8. BnusiHue KoMIieKCcooOpa30oBaHUsI Ha C/IBUT OKHC/TUTE/TbHO-BOCCTAaHOBUTE/TLHBIX PABHOBECHIA.
9. KoHcTaHThI paBHOBeCHS peakLvii OKHWCIeHUSI-BOCCTAaHOBJIEHUSI.

+
10.Beiunciuth K03 GULMeHT aKTUBHOCTH M aKTUBHOCTb NOHOB Ca’' s pacTBope, cofiep>KallemMm

2-1072 moms/n KCl 1 5:1073 moms/n CaCl.

11. B3BeleH okcuy antoMyHus. OnpefeisitoT KOJIMUeCTBO allOMUHUSA. BeluncuTe dakTop
repecyera.

12.Borunciuts pH 0.11% pacTtBopa rujpoKcy/ia KanbLiys C y4eTOM KO3((QULIMeHTOB aKTUBHOCTH,
cuuTasi JUCCOIMALIMIO TI0 00eMM CTYTIeHSIM TT0JTHOM (cTerieHb auccormanuu 100%).

13. OCHOBHBIe MOJIOXKeHUs] MOTEHLIMOMEeTPUUYECKOT0 MeTO/ia aHa/ir3a. PaBHOBeCHBIM
NOTeHLan 3/1eKTPo/a, ero 3aBUCUMOCTb OT KOHLIeHTpaljuu. Y paBHeHWe HepHcra.
CraH[apTHBIN 3/1€KTPO/IHbIN MOTeHLWas. PeasbHbIM NOTEHLIUAIL.

14. VHpvKaTopHble MOTeHLIMOMeTpUUYecKue 31eKTpobl. Knaccudukaiiys 1 ceneKTUBHOCTD
3/1eKTPO/|0B.

15. WounHasi xpomaTorpaduu. leTeKTupoBaHue B MOHHOM XpoMaTorpaduu. BosamoskHOCTH
OJJHO- Y IBYXKOJIOHOYHOI'0 BapUaHTOB MeTO/a.

16. CKOpOCTb TTOTOKa HECOPOUPYIOIIEr0Cs Ta3a-HOCUTEIS a30Ta cocTapsisieT 40 cM3/MuH.
BBIuMC/IUTE yAep)KUBaeMblli 00beM U TPUBEEHHbBIN y/iep)KUBaeMblii 00beM coeIMHeHUsT A Ha
JlaHHOW XxpomaTtorpadruyeckou KOJOHKe, eC/Ii BpeMsl y/Iep>KUBaHUs A cOCTaB/IsieT 4 MUH.
Bpewms Beixozia azora — 30 c.

17. MemOpaHHbIe MOHOCEIeKTUBHBIE 31eKTPO/bl. DJIeKTPOAbI C TBEPABIMU U XKUJKUMU
MembpaHamu. [IpyUHLIUIT 1eHCTBUSI, YCTPOMCTBO.

18. TeopeTrueckue 0CHOBbI KOHIYKTOMETPUYECKOI0 MeTO/a aHa/iM3a. Amnaparypa AJis
KOH/J[yKTOMEeTDPUH.

19. JKuzakoctHast xpomatorpadusi. Ee pasHoBUAHOCTU. [IpUHITUIIBI, JieXKallllie B OCHOBe
pas/iefieHus1 CMecei.

20. [Monsiporpadusi. I[Tpuniun meTtoa. KauecTBeHHbIN W KOMUeCTBEeHHBIM aHAJTH3.

21. XpomaTo-MaccC-CrieKTpoMeTpruuecKrii MeTo/ aHamr3a. [IpuHIUITaibHbIe OCHOBbI
Metoza. BosmokHocTH MeToz1a.

22. KynonomeTtpuueckuii MeToz aHanu3a. [Ipsimast Ky/JIoHOMeTpHs ITPU [IOCTOSTHHOM
MOTeHL[Mase U MOCTOSTHHOU cuiie TOKa. Ky/loHOMeTpruyeckoe TUTPOBaHUe.

23. I"azoxpomaTorpaduueckrii MeTo/, aHaM3a. Pa3MbiBaHre XpoMaTorpaduueckrx rnoJioc.

YpasHeHue Ban-/leemrepa. KanuiisipHble ¥ HacaZOuHble KOJIOHKU.
24.MonsipHblii K03 (ULMEHT CBETOMNOIJIO|eHNs TPOAYKTa B3aUMOZelCTBUS aFOMUHUS PaBeH
12000 n/monb X cM. ViccneyeMblii pacTBOP COJIM aTFOMUHUSI UMEET 0K aeMyto

KOHL|eHTpAaLUI0 NOHOB A13" 200 mr/1. Bo ckosbKO pa3 cieayet pa30aBUTh 3TOT PacTBOP IpU



TIPUTOTOBJIEHUU TIPOOBI 711 HOTOMETPUPOBAHUS B ONITUMa/TbHBIX ycioBusx (A=0.4 — 0.6) B
ktoBeTe ¢ [ = 1 cm?

25. Crioco6bl peructparuu (feTeKTopbl) KOMIIOHEHTOB Ha BbIXOZe U3
XpoMartorpa@uueckoi KOJIOHKHU.

26. IIpsimoe hoTOMeTpUUeCKOe oripesiesieHre BelljeCTBa B pacTBope. BrIOOp crieKTpanibHOM

obsactu A1 hoToMeTpUUecKuX u3MepeHuil. KosmuectBeHHOe oripe/iesieHNe BelllecTB B
pacTBope.

27. Crioco0bI pervcTpalyu (eTeKTopbl) KOMITOHEHTOB Ha BBIXO/Ie U3
xpoMarorpaduueckoit KoioHKU. Knaccudukaiys getekTopoB. OmnurcaHue oT/1e/TbHbIX
J1eTEeKTOPOB.

28. Xpomarorpadguueckuii aHanus. Knaccugukarys MeToZioB xpoMaTtorpaduu. [TpruunHbl
pa3MbIBaHUsI XxpoMaTorpaduueckoii monockl. [IpeacraBaeHuys, aexkalije B OCHOBE
orpefie/ieHUs1 KOMIIOHEHTOB.

29.PaccumTath 3HEPrur0 Bo30Yy>KIeHHUs CIIeKTPa/IbHOW JIMHUY LIMHKA C BOJTHOBBIM UHCIOM

2.90 X 103 um 1.

30. Macc-criekTpomMeTpruuyeCcKu MeTo/, aHanusa. [IpuHiunuanssaeie 0CHOBBI MeToga. Macc-

criekTp. Pasperenue metoza. [IpesenbHble BO3SMOXKHOCTU METO/A.

31. UK-cniektpockomnusi. Victounnku nsnydenus. [IporcxosxieHre KosebaTebHBIX
CeKTPOB norsoujeHus. CBsi3b ClIeKTpaJIbHbIX XapaKTePUCTHUK CO CTPOEHHEeM BelljeCTBa.
KonnuecTBeHHbIM aHaMN3.

32. BpaijatenbHas CrieKTpoCKOus MosieKkys1. [IporcxoxaeHue CrieKTpOB BpallieHuUs.
KonuuecTBeHHbIN aHamus.

33. JItoMHHeCLIeHTHBIN MeTo/, aHa/irM3a. OcHOBbI MeTo/la. 3aKoH BaBuioBa. 3akoH CToKca-

Jlommerts. TlpaBusio JleBiivHa.

34. ATOMHO-abCOpOIMOHHBIN MeTo/| aHau3a. [Tpuniun Metoga. CriocoObl aTOMU3ALIUH.
HecenekTtuBHOe norsoueHue.

35. KanunnsipHasi xpomarorpadusi. BoamoskHocTr MeToia. KosuecTBeHHbIH
XpoMaTorpa(uueckii aHaius.

36. ATOMHO-abCOpPOIMOHHBIN MeTo/] aHamu3a. VicTouHrKy cBeTa. Ko/mmuecTBeHHbIH
aHasu3.

37. ATOMHO-3MUCCUOHHBIN aHanu3. TeopeTHueckre OCHOBBI MeTO/ja. MIcTOUHUKM
BO30Y)K/IeHUs CIIeKTPOB. SIBjieHHe camMorioroieHusi. [I[puunHbl yIIIMpeHUst CrieKTpaTbHbIX
JIUHUM.

38. ATOMHO-3MUCCUOHHBIN CTeKTpanbHbIM MeTo/, aHanu3a. CBsI3b CrieKTPabHbIX
XapaKTepUCTUK 3/IeMeHTa C ero 1oJioykeHreM B [leproanueckoii crucreMe. KonruecTBeHHOE
orpefiesieHUe 371eMeHTOB. [IpUunHbI yIIMpeHUs CrieKTpalbHbIX TUHUM.

39. I'enb-nipoHMKaroljasi xpomarorpadusi. [IpuHiun metoza. O6/1acTh TPUMEHEHHSI.
MeTtopbl feTeKTHPOBaHUS.

40. OcHOBHBIE 3aKOHBI CBeTOMNOr/I0IeHrs1. OTK/IOHeHUs OT 3akoHa Byrepa - JlambepTa -
bepa.

KpuTepun oneHuBaHus (oLieHOUHOe cpeACcTBO - Omnpoc)

OneHka Kputepuu orjeHMBaHNA

3auTeHO JlaHbI McueprIbIBaroOIIYe 1 000CHOBaHHBIE OTBETHI Ha BCE I10CTaB/IEHHbIE BOIIPOCHI, TIPU OTBETaxX
BBIZIE/ISZIOCH TJIABHOE, Pa3BePHYTHIN OTBET 0Oe3 MPUHLMIHAIBHBIX OLIMO0K; JIOTHUYeCKH




Ouenka Kputepun ouieHnBaHus

BBICTPOEHHOE€ COZep>KaHKre O0TBeTa; MbIC/IK U3/1ara/iuChb B JIOTHYeCKOM nocjieaoBaTe/IbHOCTH;
MMOKA3dHO YM€e€HKE CaMOCTOATE/IbHO aHa/IM3MPOBATh ('baKT])I, CO6bITI/IH, sSIBJIEHNS, TIPOLIECCHI B UX
B3aMMOCBS3U U JUaJIEKTHUeCKOM Pa3BUTHH; ITOJ/THOE 3HaHKWE TePMHWHOJIOTHUM T10 A&HHOﬁ TeMe,
UETKOE Bble/IeHHUE TPUYMHHO-C/IEACTBEHHBIX CBsI3eit MeXy OCHOBHBIMM KaTe€ropussMu; ymeHue
OTBETHUTDH Ha BOIIPOC 6e3 1CI0/Ib30BaHUS WHAWBUYa/JbHOTO TTIMCbMEHHOI'O KOHCIIEKTa;
HCII0/Ib30BaHMe Ipe3eHTallMOHHbBIX MaTepPHraiIoB

HenonHelli OTBET Ha BOIPOC; HEI0JIHOe 3HaHHe TePMUHOJIOTMY; Halu4yle HEKOTOPBIX
CYILIeCTBEHHBIX OLIMOOK B M3/I0’KeHWH OCHOBHBIX (haKTOB, TEOPHI; HEYMeHHe MTPOBeCTH

He v
JIOTU4YeCKHre I1apd/ijiejii, BbIBOAbI; HEyMeHHE BbIAE/JINTh IIDUYUHBI U CJIeACTBUA BAXXHEUIITNX

3a4TeHO o o
KaTeropuu; HecrocobHOCTh OTBETUTE Oe3 IMMOMOIIX ITMCBMEHHOI'O KOHCIIEKTd; 3HAaHHE€ OCHOBHOU

JINTEPATYPHI, peKOMEH,E[OBaHHOﬁ K CeMHHapy.

5.1.4 TunoBble 3ajaHust (oreHOYHOe cpeAcTBO - KoHTposbHasi padora) /il OLIEHKH
chopmupoBanHocTu KomnereHuu OITK-1:

KoumposabHasi paboma no meme: «Pacmeopbi»

3 pPacTBOPWIY B AUCTUTMPOBAHHOM BO/Ie,

Ne 1. 5 ms1 80 % cepHOI KUC/IOTHI TIIOTHOCTBIO 1.73 1/cM
OXJIaZIWJTH [0 KOMHATHOW TeMIlepaTyphbl 1 I0Be 10 oobema 250 mit.

Paccuuraiite: a) MacCoBYHO [10/IF0 paCTBOPEHHOTO Bell[eCTBa B KOHEUHOM pacTBOPE;
0) MOJISIpHYIO KOHIIeHTDPALIMI0 KOHEYHOTO PacTBOpa, ToJiarasi ero rmjaoTHOCTh 1.0 r/CM3;
B) 9KBMBAJIEHTHYIO KOHL[EHTPALIUIO, €CJ/TH 3TOT PACTBOP OyIyT UCTIONMBb30BaTh B PeaKIUsIX

HeUTpa/M3aluy U KUCIoTa OyzieT pearupoBarth 1o AByM (!) cTymeHsM.

Ne 2. Cmemtanu 20 r 30 % (macc.) u 45t 15 % (Macc.) pacTBOPOB COJISIHOM KUC/IOTBL. [110THOCTB

TIOJIyYeHHOr' 0 pacTBopa cocrasuia 1.10 r/emS.

PaccuuraiiTe: a) MacCOBYIO /I0/TIO BelljeCTBa B [10Jy4eHHOM PacTBODE;
0) TUTp MOJTyUeHHOTO PaCTBOPA;
B) MOJISIPHYIO KOHL|EHTPAL[HI0 KUCIOTHI B TIOJTyUeHHOM PacTBOPE.

Ne 3.K 300 ms1 pactBopa rupokcua Kaaus ¢ Tutpom 0.015 r/mi gobasummu 250 M 0.50 % pactBopa
ruzipokcuzia Kaausi 1 350 Mt BoZibl. PaccurTaiiTe MOMSIPHYHO KOHLIEHTPALUIO THAPOKCH/A Kaus B
pacTBope.

[TnoTHOCTM PacTBOPOB U BO/IBI IPUMHTE paBHLIMU 1 T/MJ1. MI3MeHeHHe 00beMa ITpU CMeIeHNH
pPacTBOPOB He yUWThIBalTe.

KOHmpO/leaﬂ pa6oma no meme: «KucaomHo-oCHOBHOE mumpoedaHue»

Ne 1. Boruncuth pH 1iocie oTTUTpPOBBIBaHUS CoJistHOM KucioTou 0.01 Mosib//1 pacTBOpa rUApOKCHIa
Hatpus Ha 90%.



Ne 2. B npyCyTCTBMY KaKOT0 MHAUKATOPa MOXKHO OTTUTpOBaTh 0.1 MOJIb/JT

pactBop CH3COOH pacTBOpoM THAPOKCH/Ia HATPHS C TIOTperHoCThIo He 6osee 0.1% ?(pT = 9.2; pT
=4.1; pT = 6.2; pT = 4.74).

Ne 3. Beiunc/inth norpeliHocTb TUTpoBaHus 0.1 Mosb/n yKcycHo# KucaoTel 0.1 MoJib/i pacTBOpOM
TU/IPOKCH/Ia HAaTpUs B PUCYTCTBUM QeHondTanerHa (pT = 9), Vkon.= 40 mi1.

Ne 4. KakoBo % cojiepkaHue KapOoHaTa B Tiperapare TUAPOKCH/Ia HaTpUsl, eCJTH IPU TUTPOBAHUHU
pacTBopa I1jesiouu ¢ dheHo(TaIenHOM U3PacXxo/loBaHo 27.4 MJI, a C METHU/IOBBIM OpPaH)KeBbIM 28.6 M
pactBopa HCI?

5.1.5 TumnoBble 3ajaHus (oueHOUHOe cpeAcTBO - KOHTpo/ibHasg padora) I OLEHKH
copmupoBaHHocTH KomneTeHnuu OITK-3:

KonumposabHas paboma no meme: «CocTosiHUe BellleCTBa M HOHHBIE PeaKI{UH B pa30aB/IeHHbIX
pacTBopax»

Ne 1. BbruMc/iiTh MOHHYO cuny pactBopa (I) u ko3 duiieHTbl akTUBHOCTH (Y) MIOHOB B pacTBODe,
cozepxkarttiem 0.1mosb/n1 NaCl u 0.02 Monb/n alieTaTta HaTpUsl.

Ne 2. PaccuuTaTh MOJIBHYIO A0 BCeX (hopM €/1aboro 3/eKTposnTa JJis CIeAYIONX YCIOBHI:

— 37IeKTPOJIUT a30THOBaTHcTas kuciota (H2N202)

— KOHLIeHTpaLus 31ekTposura 0.1 Mosb/n

— KOHCTaHTHI Juccoruyanmu K1 ~ 1077 , K2~ 10711

— pH pactBopa 5u 10
Ne 3. TToka3aTb Ha pUCYHKe OOIIMiA BH/ AMarpaMMbl COCTOSIHHM YKa3aHHOTO 3JIEKTPOJIATA.

KoHmponbHas paboma no meme: «XuMHUUYeCKoe paBHOBecHe B CHCTeMe «BO/{HbIil pacTBOp-
TPYAHOPACTBOPHUMBIi 3/IEKTPOIHT»

Ne 1. K 10 mi 0.03 monb/n pactBopa HuTpara 6apusi Ba(NO3)2 nmpunvmu 5 mi 0.15 Mosb/a pacTBopa
kapbonara Hatpust Na2CO3. PaccuuraiiTe, Kakasi Macca Ba2" ocranercs B pacTBope nocJe
JIOCTH>KEHUS] PABHOBECHSI. HP(BaCO3):5.1-10'9.

Ne 2. B KaKOM U3 HaCBIIEHHBIX PACTBOPOB KOHLIEHTpaL{1sl XpPOMAaT-MOHOB Cr042' Oosbiwe:

1. pactBOp xpomarta cepebpa Ag2CrO4 (HP:1.1-10'12);

2. pactBop xpomara 6apust BaCrO4 (HP:1.2-1O'10);
3. pactBOp xpomara cBuHIija PbCrO4 (HP:1.8-10'14);

4. pactBop xpomata ptyTH (I) Hg2CrO4 (HP=5.0-10'9)?

Ne 3. PaccuuTaliTe pacCTBOPUMOCTb CyJibdaTa Kanblust CaSO4 ¢ yueToM BIUSIHUSI MIOHHOW CHUJIBI,

C03/7laBaeMOM ero MOHaMH B pacTBOpe. HP(CaSO4)=2.4-1O'5.



Ne 4. Bo CKOMIBKO pa3 pacTBOPUMOCTh XJiopuzia cepebpa AgC1 B 0.01 Mosb/n1 pacTBope amMuaka NH3
BBIIIIe PACTBOPMMOCTH B BOJIe, €C/TA JIOTaprU(MbI CTYTIeHYaThIX KOHCTAHT 00pa30BaHUs aMMHUAYHbIX
KOMIT/IEKCOB cepebpa umetot ciiefytoiue 3Hauenusi: 1gK1=3.3; 1gK2=3.9. [TP(AgC 1):1.8-10'10.

KOHmpOﬂbHGH pa6oma no meme: «OKUCAUMEAbLHO-80CCMAHOBUME/bHbIE peakuuu»

Ne 1. Belunc/nTh TUTP pacTBOpa OKcasara HaTpysl C MOJIIPHOM KOHLIeHTpaljiel SKBUBa/IeHTa
0.125 mosp/n (MCXOAHOE BellecTBO B IepMaHraHaTOMETpPHUN).
Ne 2. lonuiliMTe ypaBHEeHUe PeakLMy U MO CUUTaiTe CyMMy CTEXMOMETPUUYECKUX KO3 (UIMEeHTOB:
H,AsO, + KI + H,50, — H,AsO, +...
Ne 3. BbruncinTh 3(p(peKTHBHYIO KOHCTaHTy PaBHOBECHS! peaKLUU:
Cr,05~ + Fe* + H* - Cr®* + Fe®* + H,0 (npu pH. 0),
E'(Cr,0%7|2Cr3") = 1,36 B E°(Fe®T|Fe*™) = 0,77 B.
Ne 4. CKO/IBKO MJT BOZBI HaZlo TTprbaBuTh K 400 MJT pacTBOpa OKcasiaTa HaTpusi C MOJISIPHOM

KOHLIeHTpaLel 3kBuBasieHTa 0.325 MoJb/J1, YT0OBI IOTyUUTh PACTBOP C MOJIIPHOM KOHILEeHTparfei
skBuBaseHTa 0.2 Mojb/n?

KOHmpOﬂbHaﬂ pa60ma no meme: «Kucji0THO-0CHOBHOE pPaBHOBeCHe»

Ne 1. Beranciuts pH 0.0005 Mosb/n pacTBOpa rupokcrza 6apust ¢ yuetom KoddduripenTa
AaKTUBHOCTH, TI0J1arasi JUCCOI[HALUI0 110 06eum ctyrneHsM paBHoU 100%.
Ne 2. Beruncnre pH 0.1%-Horo pactBopa yKCycHOKUCI0ro HaTpust. (Ka :1.8-10'5).

Ne 3. Uemy Oyzet paBeH pH pactBopa. ecsit K 500 Mt Bozb! ipubaButh 1 r MypaBbsrHOM KUCI0Th (Ka
=2-1O'4) U 1 r rTUIpOKCUA Kaius?

Ne 4. Beruniciuts pH 1.0 1078 mos/n H2S04, nosniarasi, 4to gUCCOLMALIMS TT0 00eUM CTYTIeHsIM paBHa
100%.
Kpurtepuu oneHnBaHus (oneHOYHoe cpe/icTBO - KoHTpo/IbHas padoTa)

OueHka Kpurtepuu oLieHUBaHUs

B paboTe MpUCYTCTBYIOT BCE CTPYKTYPHBIE 37IEMEHTBI, BOTIPOCHI PACKPBITHI TTOJTHO,
IIPEBOCXOZHO W3/10KeHHe MaTepHasia JJOTUYHO, BEIBOALI apryMeHTHPOBaHbI, PaboTa MpaBUIbHO
oopmieHa, HeJJoUeTbl OTCYTCTBYIOT

B pa60Te TIPUCYTCTBYIOT BC€ CTDYKTYDHbIE€ 3/IEMEHTBI, BOIIPOCHI PACKPBITHI ITOJIHO,
OT/IMYHO M3/I0)KeHHe MaTepHasia JJOTUYHO, BBIBO/IbI apryMEHTHPOBaHbI, paboTa MpaBUIbHO
oopmeHa, fonyckaetcs 1-2 Heoueta B 0opMIeHUH paboThl

B paboTe MpUCYTCTBYIOT BCE CTPYKTYPHBIE 3/IeMEeHThI, M37I0’KeHHe MaTeprasa
OueHb XOPOLLIO JIOTUYHO, BBIBO/IbI apTyMEHTHUPOBaHbI, paboTa MpaBUIbHO 0(OpMIeHa, OAUH
BOIIPOC PacKpbIT He MOJHOCTHIO M0JHO,

B pabore ecTb 2-3 He3HaUMTe/IbHbIE OIIMOKH, U3/I0KeHHBIN MaTepHuan He
XOpOLILO
P TIPOTUBOPEYHUT BbIBOJ]aM, HET IPYObIX OIIMOOK B 0 OPMIEHUN




OueHka Kpurtepuu oLieHUBaHUs

YAOBJ/IETBOPDUTE/IBHO ('baKTI/I‘-IECKI/IE OU_II/I6KI/I, IJI0XO0 TIPOC/IEXXMBAETCA CBA3b MEXXAYy OTBETOM U

OJJMH U3 BOTIPOCOB PacKpbIT He MOJHOCTbIO, IPUCYTCTBYIOT JIOTHUECKUe U

BBIBO/JaMH, ZIOMYIL{eHbI CyIleCTBeHHbIe OIUOKU B 0hopmiIeHUH

HEYZIOBIETBOPUTEILHO  BLIBOZIBI UM HE XBaTaeT APYTUX CTPYKTYPHBIX 3/IEMEHTOB, paboTa odopmiieHa He

KOJIMYECTBO OLIMO0K MpeBbILIaeT JOITYyCTUMYIO HOPMY, B pa60Te OTCYTCTBYIOT

1o TpeboBaHUAM

I1J1I0X0

pa60Ta He BBITIO/IHEHA TTO/THOCTBIO

5.1.6 TunoBble 3ajaHusA (OL[EHOUHOE CPeJCTBO

Tect) A1 oneHKH COPMHPOBAHHOCTH

komneteniuu OITK-1:

1. OcHOBHOe ypaBHeHHe TUTPUMETPUUECKOT0 aHa/lr3a

d.

b.

C(fake T)'mt = C(faks X)'mx;
W(T)-VT = W(X) VX;

C(T)-VT = C(X)'VX;

d. C(faKB T)VT = C(faKB X)VX

2. Touke 5KBHBa/IeHTHOCTH IPU TUTPOBAaHWK COOTBETCTBYET MOMEHT, B KOTOPBIN

/a0 o

VHZVKAaTOp MeHsIeT OKPacKy;

3aKaHUMBaEeTCs TUTPOBaHMUE;

orpejiesisieMOe BelleCTBO U TUTPAT [IPOpearvpoBasii B SKBUBAJIEHTHBIX KOJIMUECTBaX;
TUTPaHT MOHOCTHIO POpearupoBas.

3. ITouemy ripu Jo6aBIeHUH KUCIOThI WM 11le/iouu K OydhepHOMy pacTBopy 3HaueHue pH He
V3MeHsIeTCsl

d.

+ -
nobaensiembie H' 1 OH” cBSI3BIBAOTCS ¢ KOMITOHEHTaMH PacTBOpa C 00pa3oBaHUEM
TPYAHOPACTBOPUMOI'0 COeLUHEHUS;

+ -
nobapnsiembie H' 1 OH™ cBSI3bIBAIOTCS C KOMITIOHEHTaMH pacTBopa C 00pa3oBaHreM Cl1aboro
3/IeKTPOJINTA;

+ -
nobasnsiembie H' 11 OH” cBA3bIBAaIOTCS C KOMITIOHEHTaMH pacTBOpa ¢ 00pa3oBaHieM KOMIUIEKCHOTO
COeJUHeHUs;

+ -
nobasnsiembie H' 1 OH” cBSA3bIBalOTCS C KOMITIOHEHTaMH pacTBOpa C 00pa3oBaHWeM He3TeKTPOJIUTa.

5.1.7 TumnoBbie 3ajaHusa (omeHO4YHoe cpeacTBO - TecT) A1A oOuLeHKH C(HOPMHUPOBAHHOCTH
kovmerennuu OIIK-3:

1. Yemy paBeH pH B 0.1 Mo/b/71 pacTBOpe THAPOKCH/A HATPUS?

d.

0.1;



2. OnrTryecKast IJIOTHOCTh pacTBOpa B COOTBETCTBUM C 3aKOHOM Byrepa-J/lambepTa-bepa
MPOMOPLIMOHAIbHA

MOJIIPHOMY KO3()(ULIMEHTY CBETOIOTJ/IOLIEeHUS U TeMIlepaType;
JJIHE BOJIHBI U MOJIIPHOMY KO3(dULMEHTY CBETOIOI/IOLLeHNS;
JJIHE BOJIHBI U TOJILLIMHE CJI0S pacTBOpa B KIOBETe;

I R

TOJILLIMHE CJ10s1 pacTBOpA B KIOBeTe U MOJISIPHOMY KO3()(HULIMEHTY CBETOIOI/IOIIEeHUSL.

3. OrrTnueckas IJIOTHOCTD — 9TO

a. 0.5><22><11/2;
b. Ig (10/D);
c. Ig Ka;
d

. IVIOTHOCTH OIITHYEeCKH aKTHBHOI'O BelleCTBa I, /M.

5.1.8 TumnoBbie 3ajaHusa (omeHOUHOe cpeacTBO - Tect) AiIA OLeHKH C(HOPMHUPOBAHHOCTH
Komnerenuu OITK-4:

1. [l pacueTa I0BEpUTE/ILHOTO UHTEPBAJIa MO/b3YIOTCS KO3 duUIueHTaMu

1. Iaycca;

2. CTplOfIeHTa;
3. HepHcra;

4. aKTHBHOCTH.

2. I/IK-CHEKTPOCKOHI/IH (I/IJ'II/I KojiebaTe/bHas CHEKTPOCKOHI/IH) TMO3BOJIAET IIPOBOAUTD

a. 3JIeMeHTHbIW aHa/Iu3;

b. ¢a3oBbili aHaNMM3;

C. CTPYKTYpPHO-TPYIIIOBOM WU (HYHKLMOHAIBHBIN aHa/Iu3;
d. M30TOMNHBIN aHaMU3.

3. B noreHLIMOMeTpUY B KaueCTBe 3/1eKTPO/ja CpaBHEHHUsI UCII0/Ib3YeTCs

CTeKJISTHHBIHN 3JIeKTPOJ;
XJI0pU/IcepeOpsSIHbIN;
[JIATUHOBBLII;

Ao oo

HUTpaTCeIeKTUBHBIM.

Kputepun oneHuBanus (0LieHOYHOe CPeACTBO - Tecr)

OueHka Kputepuu orieHuBaHUs

MPeBOCXOJHO TecTtoBble 3aiaHus1 BbINIOIHEHBI HAa 97% — 100%




OrieHka

Kpurepuu orjeHUBaHUS

OT/IMYHO

TecTtoBblie 3amaHus BeINOIHEHBI HA 91% — 96%

OYeHb XOPOLI0

TecToBble 3aaHus BolnoiHeHbI Ha 80% — 90%

XOPpOILLIO TecToBble 3aaHus BbII0/IHeHb! Ha 70% — 79%
YZ,0B/IETBOPUTEJILHO TecToBble 3aaHus BbIo/IHeHbI Ha 60% — 69%
HeyJOB/IeTBOPUTE/ILHO TecroBble 3aaHus BbIO/IHeHb! Ha 41% — 59 %
TJI0XO TecToBble 3alaHUsI BBITIOSTHEHBI MeHee, yeM Ha 40 %

5.1.9 TunoBble 3aiaHus (oLleHOUHOe cpeAcTBO - Ko/I/IOKBUYM) /i OLleHKH C()OPMHUPOBAHHOCTH
kKovmerennuu OITK-4:

Ocennuti cemecTp (3 cemecTp)

Konnokeu VM 1 «KaueCTBeHHBIN XMMUUYECKUN aHAIN3.

—_

L © N o U~ W N

HOHOB.

10. O6pa3oBaHre KOMIIJIEKCOB TPY PACTBOPEHUH Ma/IOPACTBOPUMBIX COJIEH.
11. JlnarpaMMmbl COCTOSIHUSA BellleCTBa B PpABHOBECUU PACTBOP — OCaZlOK.

12. TeopeTuueckasi 0CHOBa repeBo/jia Cy/ibGaToB KaTUOHOB 1I-i1 aHaIMTUUeCKO TPYTIIbI B

KapOOHATBHL.

[ToHsiTHe KaueCTBEHHOTO aHa/K3a.

Krnaccudukaiyst KaTUOHOB.

[ToHsiTHE aHATUTUUYECKOU TPYIIIbI, TPYNIIOBOT0 peakTHBa.
Peaxkiun 06Hapy>kKeHUs1 KATUOHOB Y @aHUOHOB (BXO/SIINX B CITUCOK U3yUaeMbIX B TIPAKTUKYMe).
IIpo6HbBIN ¥ cUCTeMHBIHM aHain3. CxeMa pa3/ie/ieH|s] KaTUOHOB.
Peakiuy oKrcCeHUs1-BOCCTaHOB/IEHUS] B KaUeCTBEHHOM aHaju3e.
YcnoBust ocakieHUs: U paCTBOPeHUs] MaJlopaCTBOPUMBIX COJIEM U FMIPOKCHU/IOB.
[MTonsitre amdoTepHOCTU. B3aumojeiicTBre C KUC/I0TaMX M OCHOBaHUSIMHU.

BnvstHue Ha pacTBOPUMOCTB KUCIOTHOCTH cpeibl (pH), 0IHOMMEeHHBIX U pa3HOMMEHHBIX




Becennuii cemectp (4 cemecTp)

Koanokguym 1 «3neKTpoXuMHUUeCcKrue MeTOIbl aHaIrn3a»

1. DnekTpoxumMHuyeckue METO/IbI aHam3a. Knaccudukanys. [ToreHumomeTpus.
ONeKTpoXMMHUUecKass  siuyerka. Tumbl  WHAWKATOPHBIX — 3/7€KTPOAOB.  MeTamnueckue
snektpozbl [ v Il poja,  WHepTHBIe  37€KTPOAbI, NpUHLUN  paboTbl.  MemOpaHHbIe
HMOHOCeIeKTUBHbIe 371eKTpo/ibl. Knaccudukaiiys MOHOCe/IeKTUBHBIX 371eKTPOZIOB, YCTPOMCTBO U
BO3HUKHOBEHHE T[IOTeHLrana. OJeKTPoJ C MOHOKDHUCTA/UTMUeCKOW MaTpulleld Ha OCHOBe
¢dTopuza nanrana. CynbduzacepedpsiHbie 371eKTpobl. CTeK/IsHHBIE 31eKTpo/bl. [lorpenHocTi
usMepeHuss pH-uyBCTBUTE/IBHOIO CTEK/ITHHOTO  3jieKTpoza. IloTeHiuan —accumeTpuu.
JKUIKOCTHBIE U TIJIEHOUHBbIE 371eKTPOJbl  (KaJbLUKWCENeKTUBHBIM M HUTpATCeIeKTHUBHbIN
snektpox). CeHCHOWIM3UPOBaHHbIE (aKTMBHPOBAHHBIE) HMOHOCETIEKTUBHBIE  3IEKTPO/IBI
(rasouyBcTBUTE/BHBIE U (hepMeHTHBIE). BcriomMoraTenbHbIe 371eKTPOABI (XI0pHACepeOpsiHbIA 1
Ka/IOMeJIbHBIN), yYCTPOMCTBO W TPUHUMN paboTel. MoHomeTpus. KaTvoHHasi M aHMOHHAast
¢byHKUMs SneKTpofa. Y paBHeHue HepHcra. YpaBHeHne Hukonbckoro. KpyTusHa snekTpoHoi
¢yukuyu. Koadduiment cenektuBHocTU. Mcrnonb3oBanne BPOVIC. IloTeHLMOMeTpUuecKoe
TuTpoBaHue. CriocoObl HAXOXK/eHHsI TOUKU SKBUBA/IEHTHOCTH.

2. Kongykromerpusi. OCHOBBI MeTOZAQ. ODJIEKTPOIMPOBOJHOCTh  3/IEKTPOIUTOB  (y[esbHast
3/1eKTpUUecKasi IPOBOJAUMOCTb, SKBHBAJIEHTHAs 3JIeKTpHUUYeCKasi MPOBOJUMOCTb, TTOABUKHOCTD
1oHOB). KoHlyKTOMeTprUeckoe TUTPOBaHUe.

3. Bonbramriepomerpusi. [IpUHLIUIT ¥ BO3MOKHOCTH MeTofa. [Topsipusyembie U HeTOJIpU3yeMbie
aneKkTpoAbl. [TocTpoeHWe BOMbTaMITEPHBIX KPUBBIX. [Tossiporpadusi — BOJIbTaMIIeEPOMETPUST C
PTYTHBIM  KararwlUM 37eKTPOJIOM. YCTaHOBKa /s mossporpaduyeckoro aHaausa.
[TonsiporpamMma, 0OBSICHEHWE 3aBUCUMOCTHA CH/IBI TOKA OT TOTeHI[Wa/sa. YpaBHeHHe
niosisiporpauueckoii BosiHbl. KauecTBeHHBIN Tosisiporpaduueckuii aHanu3. KosMuecTBeHHbIN
nossiporpadguueckuii  aHanu3.  YpaBHeHue MnbkoBuua. [lonmsiporpacduyeckrde  BOJIHBI
KHcnoposa. JIoCTOMHCTBA U HeZIOCTaTKU Kaccuueckou nonsiporpaduu. IlpumeHeHre TBepbIX
BpALL[AIOIIMXCS  3/IEKTPOAOB.  VIHBEDCHOHHBIM  BOJIbTAMIIEDOMETPUUECKHN  aHa/u3.
AwmrniepomeTpuueckoe TUTpoBaHHe. KpuBbie aMIiepoMeTpruuecKoro TUTPOBAHUSI.

4. KynoHometpusi. [IpyuHIUMIT W BO3MOXHOCTM MeToja. 3akoHbl dapazesi. BapuaHTbI
KY/JIOHOMeTpuH. EQUHUIIBI KO/IMuecTBa 3J/IeKTpUUYeCTBA. Y CJIOBUS IIPOBeeHUs TMpSIMbIX U
KOCBEHHBbIX KyJIOHOMEeTpUYeCKUx orpejesieHuii. CriocoObl  ompeziesieHUss  KOJIMUECTBa
nektpuuectBa. KynoHoMeTpol (MeHBINM, cepeOpsiHbIA, BOAOPOJHO-KUCIOPOHBIA Ta30BbIN).
IIpsimas KysioHOMeTpus. KysoHOMeTpruueckoe TUTpOBaHUe.

Konnokguym 2 «CrieKTpOCKOTIMYEeCKHe MeTOIbl aHA/IA3ay.

1. CniekTpocKomuyeckue  MeToAbl  aHanus3a.  Kraccudwkauus (Mo TUly — 4acTull,
B3aMMOJEUCTBYIOIIMX C BELIeCTBOM, [0 [AMana30Hy 37eKTPOMAarHUTHOIO CIeKTpa, Mo
XapakTepy mpolecca B3aWMOJENCTBUS M3/yueHUs C BellecTBOM). MeTozbl MOJIEKY/ISIPHOU
CIIeKTPOCKOITMU. OJIEKTPOMAarHMTHOE U3/lyueHue U ero OCHOBHble XapaKTepuCTUKU. CriekTp
3/1IeKTPOMarHUTHOr0 u3nydyeHusi. CHeKTp MOrJIom|eHus, L[BeT U MX CBfI3b CO CTPOEHUEeM



BelllectBa. Knaccudukaimsi dotomerpruekux MeTozoB. [lorsoljeHre 371eKTPOMarHUTHOTO
W3/y4eHUst BeI|eCTBOM.

2. Cniektpodotometpusi. IlpuHimn MeToza, 3akoH byrepa-J/lambepra-bepa. IlpumeHenue u
BO3MOKHOCTM  MeTOja. 3akoHbl  cBerororyiomjeHus.  OnTvueckass  IUIOTHOCTb U
cBeTonponyckanve. [lpaBuio  aAJUTUBHOCTH  ONTHUYECKOW  IUIOTHOCTU.  MoOJSIpHBIN
KO3(D(ULIMeHT CBeTOIOIJIONIeHUsI U ero (pu3nyeckuid cmblca. OTKIOHeHMe OT 3akoHa byrepa-
Jlambepta-bepa. Criocobbl onpesienieHust KOHLeHTpaLuK BelrlecTB. CriekTpooToMeTprueckoe
TUTpOBaHUe. Bupbl KpUBBIX TUTPOBaHMsl. OCHOBHbIE Y371bl (POTOMeTpHYeCcKHX NpruOOpOB.

3. UK-cniekrpockonusi. Kosebanusi mosekysn. Mojenb rapMOHHYECKOr0 W aHTapMOHHUECKOTO
ocuwinsaTopa. KosebaHusi MHOTOaTOMHBIX MOJIeKyJ. BaneHTHble U AedopMaljioHHbIe
KosiebaHusi. TToHATHE XapaKTepUCTUUeCKWX YacTOT (DYHKIMOHA/IBHBIX Tpymrl. [IpyuHUMN U
BO3MOXXHOCTH MeToza. IK-criekTphl. KauecTBeHHbBIN Y KOJMUECTBEHHBIN aHau3. Ammnaparypa.
OddeKT KOMOMHALMOHHOTO PACCesTHUS U er0 UCTI0/Ib30BaHNe B aHasIM3e.

4. JItoOMUHeCL|eHTHbIM aHanu3. [IpUHIMO YW BO3MOXXHOCTH MeTojla. TeopeTHMUecKre OCHOBBI.
Mexanu3m Bo30yxeHus Tipy (uiyopectieHuy U Gocdopecueniun. Juarpamma 610HCKOTO.
Besbi3nyuarenbHble mepexofbl. M3nyuaTenbHasi fAe3akTuBalusi. Ko/MuecTBeHHbIN aHasus.
Anmnaparypa.

5. Tonspumetpus. Pedpaktometpusi. Hedenomerpus. Typbuaumerpusi. Bo3HUKHOBeHHe
aHA/IMTUYeCKOro curHajaa. KauecTBeHHBIM M KOIMYeCTBeHHbIM aHanmu3. [IpumeHeHne u
BO3MOXKHOCTH MeToj0B. Macc-criektpometpusi. [lpuHuun metozga. OcHOBHbIe O0KM Macc-
criektpometpa. Crioco6sl BBogja po6el. CriocoObl MoHU3ayu. Macc-aHanu3artop. [JeTeKTopsl.
KauecTBeHHBIV M KOJIMUeCTBEHHBIN aHaM3. Bo3MoXHOCTH MeToza.

6. ATOMHO-a/|COPOIIMOHHAsT CIIeKTPOCKOMUs. [IpUHIUI MeToza, MpUMeHeHHe U BO3MOXKHOCTH
metoza. [lornomjenre cBeta cBoOOAHBIMU aToMamHu. [1IuprHA aTOMHBIX CIIEKTPaTbHBIX JTMHHUM.
[IpyuvHBl yIIMpeHUsl CIeKTpalbHbIX JIMHAWA. VICTOUHMKKM W3ny4yeHHs (JlamMmia C I1OJIBIM
KaTo/joM). ATOMHU3aTOPbl (TJIaMsi, 3/€KTPOTEPMUYECKU Criocod aTtomwu3aruu). [Tporieccer,
MPOUCXO/SAIMe B TUlaMeHHW (WCrapeHWe, AWCCOLMALIMS U BOCCTAHOBJIEHHWe, BO30YXeHue,
voHu3zaums). ['napugHas Texurka. MoHOXpoMartopsl U leTeKTopbl. KonmuecTBeHHBIN aHaIu3.

7. ATOMHO-3MHUCCUOHHAs CreKTpocKomnus. CylHOCTb MeTO/id, BO3HUKHOBEHHE aHaTUTUYeCKOro
curHasa. IIppMeHeHHe U BO3MOKHOCTH MeTojja. VICTOUHMKM aTOMH3al[dd W BO30YKAEHUS
(tlamsi, [yroBOM M WCKPOBOM pa3psifibl, IJia3MeHHble aToOMu3aTopbl). KauecTBeHHBbIN U
KOJTMUeCTBEeHHBIN aHa/n3, 000py/i0BaHue.

Konnokeuym 3 «XpomaTorpadburyeckrie MeTOIbl aHaIH3a»

1. XpomaTtorpaduueckue MeTo/b! aHanu3a. CyILHOCTb MeTO/la, BOSHUKHOBEHHE aHa/IUTUUeCKOro
curHana. Knaccudukaius. IlomyueHue xpomatorpamMM. Xpomarorpaduueckuve mapamMeTphbl.
Teopuss ~ xpomarorpadguu:  onucaHue  3(QQeKTUBHOCTM  KOJOHKU.  Kiaccruyeckas
xpomarorpauueckass Teopusi  (IIOHATHME  TEOPeTUYEeCKOM TapeslKH, pacueT 4Yucjia
TeopeTUYeCKUX TapesoK M0 JaHHBIM Xpomatorpammsbl). KrHeTnueckasi xpomarorpaduueckas
Teopusi (3aBucuMocTe BITT oT ckopoct mnoaBwKHOW (hasbl). PakTop paspelleHus.
KauectBeHHbIli ~ xpoMaTorpaduyeckuii  aHamm3.  KosmuecTBeHHbIM — aHama3  (criocob



rpajiyupoBoYHOro rpaduka, HOPMUPOBKH, BHYTpPeHHero craHzgapta). OO6opy/JoBaHue.
[TpuMeHeHHe ¥ BO3MOKHOCTH METO/ja.

2. I'a3oBag xpomarorpagusi. XapakTepUCTUKU yAep>XKUBaHUS M KO3 (ULMEHTb! pacripe/e/ieHusl.
[Tpotieccel pa3zieneHusi B ra3oBoi ¢asze. Y CTPOMCTBO ra3oBoro xpomarorpada. ['a3bi-HOCUTeNH.
bnok BBoga u wucnapeHus T1poObl. KonmoHkM u TepmocTatbl. [leTeKTopbl (KaTapomerp,
N7IaMeHHO-UOHU3aLMOHHbIN  /1eTeKTOpP, JeTeKTOD 3JeKTPOHHOrO 3axBaTa, TepPMOWOHHbBIN
JleTeKTOp, My1laMeHHO-()OTOMeTpUUeCKHU, aTOMHO-3MHUCCUOHHBIN, MacC-ClIeKTPOMETPUYECKUI).

3. XupkoctHass ~ xpomarorpadusi.  Kmaccudwukanuys.  AzpcopOijpoHHas — Xpomartorpadusi.
HopmanbHo-da3oBass u  obpaijeHHO-(a3oBasi  xpomatorpadus. HernozasukHbie — da3sbl.
[ToaBwkHBIe (da3bl. DJIOMPYIOMIAsi CIIOCOOHOCTb TIOJABIKHOWM  ha3bl. oHooOMeHHast
xpomartorpadus. Buasl monutoB. MloHooOMeHHble cMosbl. KatnoHUTBL KaTMoHOOOMEHHbBIE
peaklid C yd4acTHeM KaTHOHOB. AHHOHUTHL. AHHOHOOOMEHHbIe peaklUd C ydYacTHeM
anroHuTOB. OOMeHHasi eMKOCTb copbeHrta. l36uparenbHocTh  copOrun.  VoHHas
xpomMarorpadusi (0JHOKOJIOHOUYHbIN U JIBYXKOJIOHOUHbIN BapHaHT).

4. TlnanapHasi xpoMaTorpacdus (ToHKoc/IolHas 1 OymaxkHast). CriocoObI TTpoBe/ieHNsl, MeXaHU3Mbl
paszeneHusi. KauecTBeHHbIN U KOJTMUECTBEHHbBIN aHaIN3.

KpuTepun onjeHuBaHus (oLieHOUHOe CPeACTBO - Ko110kBUyM)

OueHka Kpurepuu oLieHUBaHUs

JlaHbl vcueprbIBaole 1 060CHOBaHHbIE OTBETHI Ha BCe TIOCTaB/IeHHbIE BOIPOCHI,
TIPY OTBETAX BBIJE/IS/IOCH TJIaBHOE, Pa3BePHYTHIN OTBeT Oe3 OLIMOO0K; IOrnIeCcKH
BBICTPOEHHOE COJIep>KaHue O0TBeTa; MbIC/IM U3/1arajvch B JIOTUYeCKOH
T10C/Ie/;0BaTe/IbHOCTH; TI0Ka3aHO yMeHHe CaMOCTOSITe/IbHO aHa/IM3UpOBaTh (akThl,
TIPeBOCXOJHO COOBITHSI, SIB/IEHMS, TIPOLIECCHI B UX B3aUMOCBSI3U U INa/IEKTUYeCKOM Pa3BUTHY;
T10JIHOE 3HaHUe TePMUHOJIOTHH T10 JAaHHOH TeMe; UeTKOe Bblfle/leHue IPUYUHHO-
C/1e[JCTBEHHBIX CBf3el MeXX/ly OCHOBHBIMU KaTerOpUsMH{; yMeHHe OTBeTUTh Ha
BoTIpOC 6e3 MCI0/b30BaHMsI MHAVBUYATbHOTO TMCbMEHHOTO KOHCIIEKTa;
WCI0/1b30BaHKe pe3eHTalMOHHbIX MaTeprasioB

ITaHbl McyepIibIBarOLe ¥ 000CHOBAHHBIE OTBETHI HAa BCE TIOCTaB/IEHHBIE BOTIPOCHI,
TIPY OTBETAX BBI/E/IS/IOCH I7IaBHOE, pa3BepHYTHIN OTBeT 6e3 MPUHLIMITHAIBHBIX
OIIMOOK; JIOTHYeCKH BBICTPOEHHOE CO/lep)KaHKe OTBeTa; MbIC/TH U3/1araivch B
JIOTUYeCKO Moc/iej0BaTe/IbHOCTH; TI0Ka3aHO YMeHUe CaMOCTOSITe/IbHO
aHaNM3UpPOBaTh (aKThI, COOBITHS, SIBJIEHHS, TIPOLIECCHI B X B3aMMOCBSI3U U
OTIHHO JManeKTHYecKoM pa3BUTUM; MOJIHOe 3HaHMe TEPMUHOJIOTUH TI0 JAHHOM TeMe;
YyeTKOe Bbl/le/leHle IPUUKMHHO-CJIe/ICTBEHHBIX CBsi3ell MeX/ly OCHOBHBIMU
KaTeropusiMy; yMeHHe OTBETUTb Ha BOTPOC 03 MCT0JIb30BaHusl MHUBUYaTbHOTO
MUCbMEHHOI'0 KOHCIIeKTa; UCI0/Ib30BaHue Npe3eHTallMOHHbIX MaTepUasios,

BO3MOJXXHBI HEKOTOPbIe He3HAUMTe/IbHbIe HeJOUYEThl B OTBETE

OUeHb XOpo1Io I,Z[ElH])I I10JIHbIe, IOCTATOYHO 000CHOBaHHbBIE OTBETHI Ha MIOCTAB/IEHHEIE BOIIPOCHI,
MpaBWU/IbHO pellleHbI NPpaKTUYeCKHe 3a[laHudA; TIPHU OTBeTaX He BCera BbiJe/a/10Ch
rJIaBHOE, OTAE/IbHbIE ITOJIOKEHUS HeJOCTATOUHO YBA3BIBA/IUCH C Tp66OBaHI/IHMI/I
MporpamMmabl, OTBETBI B OCHOBHOM ObLIM KPaTKUMH, HO He BCerja YeTKUMHU;

MPAaKTUYE€CKH IMOJ/THOE 3HdAHHE TEPMUHOJIOTMA ,anHoﬁ TeMBbI; UCII0/Ib30BdHHE




OueHka Kpurtepuu oLieHUBaHUs

Mpe3eHTalJMOHHbIX MaTepHraioB

,Z[EIH])I IMOJIHbIe, IOCTATOYHO 000CHOBaHHELIE OTBETLI Ha [10CTaB/IeHHLIE BOIIPOCHI,
MpaBUJIbHO peIlleHbI MPpaKTUYeCKHe 3a/laHuA; TIPHU OTBeTaX He BCerJa BbiAe/a/10Ch
rJIaBHOE, OTAE/IbHbIE ITOJIOKEHUS HeJOCTATOUHO YBA3BIBA/IUCH C Tp66OBaHI/IHMI/I
XOpo1uio IMpoOrpaMmebl, OTBETbI B OCHOBHOM ObLIH KPaTKKWMH, HO He BCerja 4eTKNMMU,
MpakKTU4YeCKH IO0JIHOe 3HaHKe TepMUHOJIOTHUH ,Z[aHHOfI TeMbI; HCII0/Ib30BaHKe
IMMpe3eHTAlIMOHHBIX MaTe€pPHrad/I0B, BO3MO>XXHbI HEKOTOPbIE HE3HAUNUTE/IbHbIE
HeJo4eTkl B OTBETe

laHbI B OCHOBHOM TIpaBW/IbHBIE OTBETHI Ha BCE TIOCTAB/IeHHbIE BOTIPOCHI, HO Oe3
JO/DKHOM T/TyOWHBI 1 000CHOBaHMS, TP pellieHuH TIPAaKTUYeCKHUX 3aJau CTYAeHT
WCIT0JTb30BaJl TIPE)KHUM OMNBIT U He IIPMMEHSUT HOBbIe 3HaHUS, OJJHaKO, Ha
YZI0B/IETBOPUTE/ILHO YTOUHSIIOIIMEe BOIIPOCHI JjaHbl NIpaBU/IbHbIE OTBETHI; [IPU OTBETaX He BblZe/sIoCh
TJIaBHOE; OTBeTHI ObIT MHOTOC/IOBHBIMU, HEUETKMMU 1 0€3 [J0/DKHOM JTOrHueCcKOoM
10C/Ie;0BaTe/IbHOCTH; Ha OTJe/IbHble [OIO/THUTE/IbHbIE BOIIPOCHI He [JaHbI
T10JIOXKUTE/IbHbIE OTBEThI

HenonHbIl OTBET Ha BOMPOC; HETIOJHOe 3HaHWe TePMUHOJIOTHY; Ha/lnure
HEKOTOPBIX CYIIeCTBEHHBIX OLIMOOK B U3/I0)KEHUH OCHOBHBIX (DaKTOB, TEOPHIA;
HeyMeHHe MPOBEeCTH JIOTUUeCKHe Mapasiey, BbIBO/bl; HeyMeHHe BbIeMUTh
HeYJJ0B/IeTBOPUTE/ILHO N o

NIPUUMHBI U C/Ie[ICTBUS BayKHEHIIINX KaTeropyuid; HeCcrocobHOCTb OTBETUTE Oe3
TIOMOLLM [TMCbMEHHOT'0 KOHCTIEKTa; 3HaHe OCHOBHOM JINTePaTypkhl,

peKOMeH/I0OBaHHOW K CeMUHapYy.

CTyzieHT 3aTpyAHSeTCs TP BHIMOJTHEHUH TIPAKTHUECKUX 3a7iad, pabora
TIPOBOJIUTCS C OMOPOM Ha MpernojaBaTesisi WU APYTUX CTYJEeHTOB; OTCYTCTBHE
T1710X0 TIPSIMOTO OTBETa Ha I0CTaB/IeHHBIN BOMPOC MO0 OTBET, CoflepyKarliyit
OeccrcTeMHYH0, MUHIMA/IbHYIO MH(POPMALIMIO; OTCYTCTBHE JIOTUUECKUX CBsi3el B
OTBeTe; OTCYTCTBUe 3HaHUsI TEPMUHOJIOITMHU T10 TeMe BOIIpoca.

5.2. OnucaHue MIKaJl OlleHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIUIIMHE NPU MPOMe)XXYTOUHOMN
arrecTanuu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

YpoBen

b

chopmu Hey/A0BJIeTBOP Y/A0OBJIETBO O4YeHb

TJI0XO0 XOpOo1LI0 OT/INYHO NPEeBOCX0AHO

POBaHH UTEe/JIbHO pHMTe/ILHO XopouIo

ocTH

KoMIeT

eHIUH

(uHpUK

aTopa

ROCTHK He 3aUTeHO0 3a4TeHO

eHus

KOMIIeT

eHIHIT)

3HaHus OtcyTtcTBHE YpoBeHb MuHumaneH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUM 3HaHUU HIKe 0 3HaHWK B 3HaHWH B 3HAHUH B 3HaHWM B
TeOpeTUYeCcKOro MUHHUMAaJIbHBIX JIOTTyCTUMBI | 06BeMe, 00Obeme, ob6beMe, obbeme,




COOTBETCTBY
Marepuara. cootsercTy |
HeB03MOXXHOCTb i ypoBeHb OIL[EM . H;F ave | COOTBETCTB
OL|EHUTb TOJTHOTY N 3HaHWH. rporpamme porp yio1em
N TpeboBaHHMH. TOZITOTOBKH TMPEBBIILIAOLLE
3HaHUH [TomnymeHo | MOATOTOBKU nporpamMme
Wmenmu mecto . [ony1ieHo M [POrpamMmMy
BCJIE[ICTBHE MHOT0 . [ony1eHo TMO/ITOTOBK
rpy0bie OIIHOKK HECKOJIbKO TMO/ITOTOBKH.
OTKasza HerpyobIx HECKOJIbKO u. Oumbok
HecylecTBe
obyuatorierocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa oInb0oK
ombok
[IpogemoHc
TPUPOBAaHBI
IIpogemoHC Pup
IIpogemoHCc | Bce
ITpoieMOHC | TPHUPOBaHbI
TPHUPOBAHbI | OCHOBHbIE
TPUPOBaHbl | BCe
BCE yMeHUS1. ITpozieMOHCTp
OCHOBHBIE OCHOBHBbIe
OrcyTcTBHE OCHOBHBIe PerrteHsl HPOBaHbI BCe
ITpu pelLeHNM yMeHUsl. YMeHHUsI.
MHMHHMMaJ/IbHBIX YMeHWUsI. BCe OCHOBHbIe
. CTaH/IapTHBIX Perrens! Perens! Bce
YMeHHH. PelileHbl Bce | OCHOBHbIE YMeHVsl.
3a7;au He THUIIOBbIE OCHOBHEIE
HeBo3M0XHOCTH OCHOBHBIE 3a/lauu C PeiiieHs1 Bce
TIPOAEMOHCTPHUP | 3ajauu C 3a/iauu C
OL|eHUTh HalnuKe 3a/]auH. OT/Ie/IbHBIM | OCHOBHBIE
YMenus N OBaHb! HerpyObIMH | HerpyObIMU
YMeHHi BrInosiHe bl | U 3a/lauM.
OCHOBHbIE omMbKaMu. | OLIMOKaMH.
BCJIE[ICTBHE BCe 33[]aHUsI | HeCyllecTB | BhIMosHeHs!
yMenus. imeny | BeinonHeHsl | BbimonHeHbl
OTKaza B T1OJIHOM €HHBIMU BCe 33/]aHus, B
MecTo rpybbie BCE BCe 3afIaHust
obyuarolerocs ot obbeme, HO | HezjoueTaM | IOJIHOM
OIIMOKH 3a/laHusl, HO | B IOJIHOM
oTBeTa HEKOTOpble | U, obbeme 6e3
He B obbeme, HO
c BBITIOJIHEH | HeZI0YeTOB
TOJTHOM HEKOTOpbIe
HeJjoueTaMH | bI BCe
obbeme c
3a/laHuisl B
HeJjoueTaMu
TIOJTHOM
obbeme
Nwmeetca
OTtcyTcTBUE [TpogemoHC IIpogemoHc
MHMHHUMaJIbH ITposeMoHC
6a30BbIX ITpu pelLieHNM o TPHPOBaHBI TPUPOBAHBI
bl HAbop TPUPOBaHBI ITpoeMOHCTp
HAaBBIKOB. CTaHJAPTHBIX 6azoBble HaBBIKH
HaBBLIKOB 6a3oBbie HpOBaH
HeB03MOXXHOCTh 3a7;au He HABBIKH TIPH npu .
1St HaBBIKHU TIPH TBOpPUYECKUI
OLIEHUTh HalMuKe | TPOJEMOHCTPUD peleHnn peleHnn
Haebiku pelLeHust pelleH|n MOZIXO[, K
HaBBIKOB oBaHb! 6a30BbIe CTaHZApTHBI HecTaHJapT
CTaHJAPTHBI CTaHAApPTHbI PEILEeHHI0
BCJIE[ICTBHE HaBbIKU. VIMenu X 33714 C HBIX 3a/]au
X 337a4 C X 3a7a4 Oe3 HeCTaH/apTHbI
oTKasza MecTo rpy0Obie HEKOTOPbIM 6e3
HEKOTOPbIM omuboK 1 X 3374
obyuarorierocsi OT | OIIUOKK u OLIMOOK U
u HeJJoueToB
oTBeTa HeJjoueTaMu HeJZl0ueToB
HeJloueTaMu
IIkasa oneHMBaHUA NPH IIPOMEKYTOUHOH aTTeCTalMU
OneHka YpoBeHBb NOJrOTOBKH
MPEBOCXO/{HO Bce KommereHUuM (Y4acTW KOMIIETEHLMH), Ha (OPMHDOBAHME KOTOPbIX HarpaB/eHa
JUCLUIVIMHA, CHOPMHUPOBAHBI Ha YPOBHE He HIDKE «IIPEBOCXOJHO», IMPOZEeMOHCTPHPOBAaHBI
3HaHWs, YMEHHUs, B/aJileHUs M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIIe
MpelyCMOTPEHHOT0 TIPOrpaMMoi
OT/IMNYHO Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpDOBaHME KOTOPBIX HarpaB/eHa
JMCLUIVINHA, CHOPMHUPOBaHbI HA YPOBHE He HIXKe «OT/IUYHO».
3auTeHo OYeHb X0pPOLIOo Bce xomnereHUMM (Y4acTW KOMIIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX Harpas/eHa

JUCLIMIUINHA, CHOPMHUPOBAHBI HA YPOBHE He HIDKE «0UeHb XOPOLIO»

XOpo110 Bce xkomrmeTeHIMM (YacTd KOMIIETeHIMM), Ha (OpPMHUpOBaHHWEe KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».

yYAOB/IeTBOpUTeNb | Bce KommeTeHIuM (4acTW KOMIIeTeHLW), Ha (GOpPMUpOBaHWE KOTOPBIX HarpaB/ieHa

HO [IUCLIMIUINHA, C)OPMHPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», TP 3TOM XOTS ObI

O/iHa KOMITeTeHIMs1 ChOPMHUPOBaHa Ha YPOBHE «Y/0B/I€TBOPUTEIBHO»




HeyjoB/eTBopuTe | X0Ts Obl OjHa KOMIIeTeHLMst CQOPMHUPOBaHA Ha YDPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIbHO

He 3a4TeHO

TJIOX0 XoTs1 6bI 0/JHA KOMITETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsI WM HWHbIe MaTepHa/ibl, He0O0XOAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00yYyeHHsi Ha MPOMEXKYTOYHOM aTTeCcTallMi C YKa3aHHeM KpHUTepHeB HX
OLleHUBaHMSI:

5.3.1 TumnoBbie 3apaHusi (ouLeHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) /A1 OLEHKHU
chopmupoBanHocTa KommnereHnuu OIMTK-1

Moib—5KBHBa/IeHT, ero BelurcaeHre. HopManbHOCTE pacTBOpa, TUTP pacTBopa. OCHOBHOE ypaBHEHHE
J/151 BBIYMCJIEHUM B TUTPUMETPHUYECKOM aHanu3e. Bo3MO)KHOCTH CrieKTpasibHbIX

MeTOo/I0B. BO3MOKHOCTH 3/71eKTPOXUMHUYECKUX MeTO/10B. [1pesjenibHbIe BO3MOKHOCTH
XpoMarorpaduueckux MeToJoB aHanu3a. [Ipesen obHapyskeHusi. CrcTeMaTUUeCcKye U CilydyaiHble
TMIOTPelHOCTY aHanmu3a. [1paBunbHOCTE aHanu3a. OOBEKThI OKPY Katollleil cpe/ibl: BO3/yX, IPUPO/HbIe
Yl CTOYHbIE BO/Ibl, [TOUBBI, JOHHbIE OTJIOXKeHUsl. XapaKTepHble 0COOEHHOCTH U 3a/jauy UX aHa/lu3a.
Buonorrnueckue u MeULMHCKYE 00BeKThI. AHaIMTHUECKHe 3a/laud B 3Tol obsactu. CaHUTapHO-
T'UrMeHNuecKuii KOHTPOJIb. ['eosiornyeckre o6beKThl. AHaMU3 CU/IMKATOB, KAPOOHATOB, JKesle3HbIX,
HUKeJTb-K00anbTOBBIX PY/, MOIMMeTa/NTNUeCKUX pyZ. MeTasnbl, CriiaBbl U pyTye MPOAYKTHI
MeTaslTypruueckoi pombIiieHHoCTy. OrpefiesieHye YepHbIX, LIBETHBIX, PeJKUX, 0/1aropojHbIX
MeTaJUIOB U aHa/Ii3 UX CIUIaBOB. AHa/IM3 HeMeTa/VIMueCKHX BK/IFOUeHUH U onpefiesieHne
ra3oo06pasyomumx rnpumeceii B MeTasiax. KOHTpob MeTanypriuueckux pou3BozCTB. V30TomnHbIe
Marepuasbl. OnipesiesieHre TOpUs, ypaHa, IUTyTOHHUSI, TPAHCIITyTOHUEBbIX 3/IEMEHTOB U HEKOTOPBIX
NIPOAYKTOB JeneHus. Heoprannueckue coeuHeHus. BeljecTBa BBICOKOM YMCTOTHI (B TOM UMCIIe
TI0JIyIIPOBO/IHMKOBBIE MaTepHUaslbl, MaTeprasibl BHICOKOTEMIIEPaTyPHOU CBepXIPOBOJUMOCTH);
orpefieJieHNe B HUX OCHOBHBIX KOMIIOHEHTOB, IIPUMECHBIX U JIETUPYIOLUX MUKPO3JIEMEHTOB.
[IpupopHble 1 CHHTeTUUeCKHe OpraHuYeCKye BelllecTBa U 371eMeHTOOpraHnyeckue CoeJMHeHNs],
rosmMepsl. Bupl aHanmy3a Takux 00beKTOB M COOTBETCTBYIOIIME MeTOAbL. [Ipumepsl pelieHus 3a1a4
KOHTDOJISI OpraHn4eCcKuX NMpor3Bo/ICcTB. CrienanbHble 00BEKThI OTIpe/ie/ieHrs: TOKCUUHbIE U
pa/IM0aKTUBHBIE Bell|eCTBa, TOKCHHBI B MHUIIEBBIX MPOAYKTaX, HAPKOTHUKH, B3pbIBUAThHIE U
JIerKOBOCTUIaMEHSIIOLLMeCs BellleCcTBa, rasbl. OLjeHKa J0CTOBEpPHOCTH aHA/IMTUYEeCKUX JaHHbIX.
[IpesncraBneHre aHaIUTUUECKHX Pe3y/IbTaTOB.

5.3.2 TunoBble 3apaHusa (oIeHOUYHOe CpeAcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLEHKH
copmupoBanHocTu KomnereHiuu OTTK-3

Teopust 3/1eKTPOTUTUUECKOM JUCCOLMALIMU. DJIEKTPOJIUTHI M He3/1eKTpouThl. CUbHBIe U c/labble
3/IeKTPOJIMThL. XMMUUeCKOoe paBHOBecre. KoHCTaHTa AuCCoLMalivy, CTyreHYaras JUCCoLrarysl.
Pacuet cocTosiHuMS BeljecTBa, yuaCcTBYIOLIEro B CTyneHuaTou guccouyanuu. [llenous v rupokcuf,
aMMOHUS KaK aHa/IuTUUecKue peareHThl. CosisiHast ¥ cepHasi KUC/I0ThI KaK aHa/IMTUYeCKUe peareHThl.
[TepmaHraHaT ¥ JUXpOMaT Kajiusi Kak aHaIuThYeckue peareHTbl. OKMCIeHre—BOCCTaHOB/IEHHE.
CocTraBneHre ypaBHEHUI OKUCIUTE/IbHO—BOCCTaHOBUTE/TbHBIX peakLMi. 3aBUCUMOCTb HarlpaB/ieHUs U
r/1yOMHBI TIPOTEKAHUS PeaKI[Ui OKHUC/IeHUsi-BOCCTaHOB/IeHUst 0T PH cpeapl. BivsiHue
KOMII/IEKCO0Opa3yHoIUX BellleCTB Ha OKUC/TUTETbHO—BOCCTAHOBUTE IbHBIE paBHOBeCHs. KOHCTaHTBI
pPaBHOBECHsI OKUCTUTe/TbHO—BOCCTAHOBUTE/IbHBIX peakiuii. KoMIiiekcHble coeiiHeHNs B



aHanMTUYeckor xuMUU. KoHI|eHTpalL1si MOHOB B PACTBOPAaX KOMIUIEKCHBIX cosield. KoHcTaHTa
ycroiuuBocTH. PacTBOpeHMe 0CaZIkoB B TIPUCYTCTBUM KOMIUIEKCOOOpa3yIKX BelllecTB (JIMraHA0B).
Posib 1 3HaUeHNe KOMITJIEKCHBIX COeJMHEHUM B aHAJIMTUUeCKOW XUMHUU. Tunbl KOMILIeKcoB. Boza Kak
3/1eKTposIiT. KOHCTaHThI aBTONPOTO/IM3a pacTBoprTesiell. BogoposHblii nokasatesb. pH pacTBopoB
coJieid, KUCJIOT, OCHOBAHUM. Brrunciienrie pH 6ydepHbix pactBopos. ['maponu3. KoHcraHTa u
cTerneHb ruponu3a. Pacuet pH pacTBOpoB ruziponusyoiuxcs coseid. Pacuet pH pacTBOPOB CU/IbHBIX
Y c/1abbIX OJHOOCHOBHBIX KUC/IOT. KMC/IOTHO-OCHOBHBIE paBHOBECHsI B MHOTOKOMITOHEHTHBIX
CUCTeMax.

PactBoprMoOCTS, Npou3BefieHre PaCTBOPUMOCTH, UX BbIUMC/IEHHE. Y CJIOBUS BbIIaJeHUsI 0CaKOB.
BiysiHve ojHOMMEHHBIX ¥ pa3HOMMEHHBIX MOHOB Ha paCTBOPUMOCTb MaslopaCTBOPUMBIX
3JIEKTPOIUTOB. PacTBOPUMOCTE 0CaJKOB B U30BITKE OcauTens. PaCTBOPUMOCTE 1 YC/IOBUSI OCAXKIEHUS
MaJIopaCTBOPUMBIX THJPOKCHU/OB. BiusiHre KoMIieKcooOpa3oBaHus HA paCTBOPUMOCTh
MasiopacTBOPUMBIX COeZIMHeHNH. BinsiHMe KMC/IOTHOCTH Cpe/ibl Ha paCTBOPMMOCTb MajIopaCTBOPUMBIX
coeZiiHeHMI. PacTBOpUMOCTb aM(OTepHbIX COeZMHEeHUM.

I'paBuMeTpuuecknii aHanu3. OcaxieHre U3 TOMOTeHHOro pactBopa. @opma ocaxxzeHust U BecoBast
¢dopma, TpeboBaHMS K HUM. MeTO/IbI TATPUMETPUUECKOTO aHa/i3a, TpeDOBaHus K PeakLUsiM B
TUTPUMETPUUECKOM aHasIu3e.

Ncxopnble BemectBa. KncioTHO—0CHOBHOe TUTpOBaHUe. PacueT KpHBBIX TUTPOBaHUS CU/IBHBIX U
c/1abbIX KUCIOT U OCHOBaHWH. KpuTepuu BO3MOXXHOCTH TUTPOBaHMsL. BpIOOp MHMKAaTOpa 10 KPUBOMA
TUTpOBaHus. [lorpemHoCT TUTPOBAHUS NPU OTpe/ie/IeHUU KUC/IOT U OCHOBaHUM. VIHMKATOpBI,
npYMeHsieMble B MeTo/ie HeliTpanu3auuu. Vx knaccudukauys. Teopusi MHAUKATOPOB. PacueT KpUBBIX
OKMCJ/IUTeTbHO—BOCCTaHOBUTE/ILHOTO TUTPOBaHus. [1oTeHMan, oTBeyvaroleli TOUKe S5KBUBa/JTeHTHOCTH.
KpuBble OKHCHUTETBHO—BOCCTAaHOBUTEILHOTO TUTPOBaHUs. [ToHsITHE 00 MHUKaTOpaX.
OTHOCHTenbHas TOUHOCTh TUTPOBaHKUs. KoMIIeKCOHOMeTpruYecKoe TUTpOBaHKe. BivsiHve ycioBUid
TUTPOBAHMS U BbIOOD WH/IUKATOPOB.

5.3.3 TunoBbie 3apaHusA (oreHOUHOe CpeAcTBO - KOHTpo/IbHbIE BOMPOCHI) A/ OLIEHKH
copmupoBaHHocTH KomneTeHnuu OITK-4

CoBpeMeHHOE COCTOSIHME aHaTUTUYeCKOW XUMUU. 3a/laul aHaJIMTUUeCKON XUMUU. Brjibl
XUMHUUECKOT'0 aHa/K3a: U30TOMHbIM, 3/IeMeHTHbIH, (PYHKLIMOHA/IbHBIN, MOIEKY/ISIPHBIMH,
BellleCTBeHHbIH, (ha30BbIid. AHanM3 6e3 pa3pyllieHus; TOKabHbIN aHa/IN3; AUCTAaHIIMOHHBIN aHaN3.
Makpo-, MUKpPO- U yabTpamMuKpoaHanu3. Knaccudukaiys u o01ijasi XxapakTepyucThKa (pUu3nueckux u
XUMHWYeCKUX MeTO/IOB aHanmu3a. IHCTpyMeHTalbHbIe MeTobl. Knaccudukanys v obimast
XapaKTepUCTUKa (PU3NKO—XUMUUYEeCKUX MeTO/[0B aHa/In3a. JTarlbl MPoBe/leHrs] XMMUUeCKOro aHasIn3a.
[TocTaHOBKa 11e/T1 ¥ 3a/jauul aHam3a. Beibop Metozia aHamm3a. OTOOP ¥ MOATOTOBKA MPOOBI K aHA/TH3Y.
N3mepeHue aHaTMTUUECKOTO CUTHAJIA.

[Tpoucxoxaenue cnekTpoB noraoujeHus1. CBsi3b CIEKTPa/JIbHbIX XapaKTePUCTHK CO CTPOEHHUEM
BelllecTBa. 3aKOHBI CBeTororIoieHrsi. OTKIOHeHHs OT 3akoHa byrepa—/lambepra—bepa. [Ipsimoe
dhoToMeTpUUeCcKoe Orpe/iesieHre BellleCTB B pacTBopax. @oTomMeTprueckoe TUTPOBaHUe. 3aKOH
afiTUTUBHOCTU B (hoToMeTpun. Ero mpakTuueckoe UCIOIb30BaHUE. Bnusnue
HEMOHOXPOMAaTUUHOCTU CBeTa Ha TOUHOCTh U CeJIeKTUBHOCTb (DOTOMETPUUECKOTO OTpeie/ieHusl.
JItoMUHeCLIeHTHbIA MeTo/, aHain3a. OcHOBBI MeToZia. 3akoH BaBuoBa. 3akoH CTokca-JIomMmersi.
ITpaBuso JleBirHa. ATOMHO-a0COPOIMOHHBIN MeTo aHamu3a. [IpunHLumn Metoza. CriocoObl
aTomu3salyy. HecenekTrBHOe MOTJIOIIEHUE. ATOMHO0-abCOpPOIMOHHBIN METO/| aHa/I13a.
Ncrounuku cBeta. KosmmuecTBeHHbIM aHain3. ATOMHO-9MUCCHOHHBIN aHaiu3. TeopeTuueckre OCHOBbI
MeTo/ia. ICTOUHUMKY BO30Y>K/IeHHs CTIeKTPOB. SIB/ieHHe caMmorioroiieHus. [I[puunuHbI yIpeHus



CTMeKTpaabHbIX TUHUN. ATOMHO-9MUCCHOHHBIN CIIeKTpa/ibHbIA MeTO/, aHa/mr3a. CBsA3b CrieKTpaIbHbIX
XapaKTepPUCTUK 37IeMeHTa C ero rnoJjio’keHueM B [lepuoguueckoii cucteme. KonuectBeHHOe
orpejiesieHre 3/1eMeHTOB. BpalljaTesibHas ClIeKTPOCKOMUS MoJieKyJl. [IporcxoxieHne CrieKTpoB
BpaieHusi. KonnuectBenHbid aHanus. VK - cnektpockonus. VIcTouHrKY HU3nydeHust. [IpoucxoxaeHye
KosiebaTebHBIX CTIEKTPOB TOrIoIeHus1. CBsi3b CIIeKTPa/bHBIX XapaKTePHUCTUK CO CTPOEHUEM
BeljecTBa. Ko/mMuecTBeHHbIN aHaMU3.

WHauKaToOpHbIe TOTEeHLIMOMEeTprUYeCcKHe 371eKTpobl. Knaccudukaiys U ceeKTUBHOCTD 371eKTPO/IOB.
MemOpaHHbIe 371eKTpo/ibl. [IpuHIMN fefcTBHS, YCTPOHCTBO. CTEK/IIHHBIE 37IeKTPOABI. Y CTPOMCTBO,
ocobeHnHocTH paboThl. BeriomoraresibHbIe IOTEHLIMOMeTPUUECKHe 31eKTPo/bl. [IpuHLIUI 1efCTBYS,
ycTpoiicTBo. MloHOMeTprYecKoe ompeziesieHre KOHLIEHTPal[|i HOHOB B pacTBopax. CriocoObl
onpejiesieH!s1 KOHeYHbIX TOUeK M0 KPHUBbIM MTOTEHL[MOMETPUUECKOr0 TUTPOBaHUs. TeopeThueckue
OCHOBBI KOHJyKTOMETPUUECKOI'0 MEeTO/la aHam3a. TUIbl KPUBBIX KOHAYKTOMETPUUECKOTr0
tutpoBanus. [lonsiporpacdus. [lpunuun metoga. BosbTamnepHasi KpuBasi M ee XapaKTepUCTUKHU.
KauecTBeHHbIV Y KOJTMYECTBEHHBIN aHA/IN3.

Knaccudukatiys v npyHLUITHaIbHbIE OCHOBBI XpOMaTorpadrueckux MeTo/I0B aHair3a. [IpuHLIUIIbI,
JieXkaliie B OCHOBe ra3oxpoMarorpadruyeckoro pasziesieHrsi KOMIOHEeHTOB. Teopust TeopeTuueCcKUx
TapesioK. Pa3perienre mukoB. ["a30ajcopbiiponHast xpomatorpadus. OCHOBBI METO/Ia.
Ia3oxxugkocTHast xpomaTorpadus. OcHOBbI MeTo/ja. HemozBrkHbIe >XugKue (asbl, COpOEHTHI,
TBEp/ble HOCUTE/U. BMsiHMe pUpPO/IbI HETIOBIXKHOM (ha3bl 1 cOpOeHTa Ha pe3yIbTaThl
xpoMaTorpaduueckoro paszeneHus. [IpuurHbI pa3MbIBaHUSI XpoMaTorpaduiyeckux MoJioc. Y paBHeHUe
Ban-/leemtepa. KanusisipHblie ¥ HacaZjouHble KOJIOHKW. XPOMaTO-MacC - CIIeKTPOMeTPUUeCKU MeTO/
aHasu3a. [IpyHLUITMAaLHBIe OCHOBBI MeTo/Ia. Bo3aMoxkHOCTH MeToza. XKuKocTHast XxpomaTtorpadusi.
Ee pasnoBugHocTu. [IpyUHLIUIILL, Jie)Kalle B OCHOBe pa3jesieHust cMeceid. [11aHapHast xpomaTorpadust
Y ee Pa3HOBUAHOCTU. MeToy nojTyueHrst XxpoMaTorpamm. [JJByMepHasi xpoMarorpadusi. MeTosl
JeTeKTupoBaHusl. MloHooOMeHHasi xpoMaTtorpadusi. [IpUHIUIIEI, Jie)Kalllie B OCHOBe pa3fe/ieHus v
KOHLIEHTPHPOBaHUs1 KOMITIOHEHTOB aHa/IM3UpyeMbIX cMeceld. @aKTOpbl, BAUSIOLIME HAa BpeMs
yZAep>kvBaHUs BelljecTBa.lloHHas xpomartorpaguu. [leTeKTHpoBaHWe B MIOHHOM XpoMaTorpagpuu.
Bo3MO0XHOCTH 0JJHO- M IBYXKOJIOHOYHOT'O BapMaHTOB MeTo/ia. [1naHapHast xpomaTtorpadus u ee
pa3HOBUAHOCTU. TOHKOC/IOVHas xpomaTorpadus. MeTo bl 1o/lyueHusi XxpoMaTtorpamm. /IsymepHas
xpomatorpadus. MeToapl feTekTUpoBaHusi. bymakHast xpomarorpadusi. OCHOBbBI MeTOAA.
KauecTBeHHbIN XpoMaTorpaduueckuii aHanu3. KonuuecTBeHHbIM XpoMaTorpapuueckuii aHamms.
Metop, cBeTopaccesinusi. [IpyUHILIUITMA/IbHBIE OCHOBBI MeTO/Ia. ¥Y IbTpaMUKpocKonusi. HedenomeTpus u
TypOUaUMeTpUs.

Macc-crieKTpoMeTpuueckuii MeTo 1 aHar3a. [IpyuHIUITaIbHbIe OCHOBBI MeTo/1a. Macc-CrieKTp.
Paspeiuennie metoga. IlpesieibHbIe BOSMOXXHOCTHA MeTOZA. MeTo bl HOHH3ALMK: 3JIEKTPOHHBIN yap,
dboToroHM3a1Ms, 37IeKTPOCTaTUUeCKoe HeOAHOPOJHOe T10/1e, XMMUUecKasi IoHu3aLus. VIOHHbIN TOK U
ceyeHre MOHM3aLWU. [ToTeHIMabl TOSIB/IEHUSI MOHOB. TUIMBI MIOHOB B MacC-CIeKTPOMeTpax:
MOJIEKY/ISIPHbIE, OCKOJIOUHbIE, MeTaCcTaOU/IbHBIE, TIeperpyIMPOBOYHbIE, MHOTO3apsi/IHbIE U
otpuuaresnbHble. [IpyHIMNMAaNbHAs cxeMa Macc-criekTpoMetpa Jemrncrepa. BpemsimponeTHsiii Macc-
criektpomeTp. KBagpymnonbHbili Macc-crieKTpoMeTp. CrieKTpoMeTp MOH-LIMKJIOTPOHHOTO pe30HaHCca.
[MpumeHeHUe MaccC-CIeKTPOMETPUU /1Jisl MAeHTHU(UKALIUU BelleCTB.

Xpomaro-macc-criektpomeTpusi. O61iue rpecTaB/ieHus 0 pe30oHaHCHBIX (I1P-, AMP-,
Meccbay3poBcKasi CIIEKTPOCKOMNUS) U AepHO-(DU3NUECKUX METO/IaX.

Kputepumu onjeHnBanus (oLeHOUHoe cpeACTBO - KOHTpO/IbHBIE BONPOCHI)



OrjeHKa

Kpurepuru orjeHUBaHUS

TIPEBOCXOZHO

JlaHbI “cuepIIbIBAOIIe U 000CHOBAHHbIE OTBETHI HAa BCE TIOCTaB/IeHHBIE BOTIPOCHI,
TIPY OTBETAX BbI/IEMSIOCH TIaBHOE, Pa3BePHYTHIN OTBET 0e3 OIMOO0K; TOrHuecKu
BbICTPOEHHOE CO/iep>KaHue 0TBeTa; MbIC/IM M3/1arajich B JIOTHUeCKON
NOoC/Ie/l0BaTe/IbHOCTH; TI0Ka3aHO yMeHHe CaMOCTOSATe/IbHO aHa/IM3UPOBaTh (DakThl,
coOBITHS, SIB/IEHNS, TIPOL{ECCH] B X B3aUMOCBSI3U U IMa/IEKTHUYeCKOM Pa3BUTHY;
TI0JTHOe 3HaHVe TePMUHOJIOTUH IO JaHHOM TeMe; YeTKOe BblZie/ieHre IPUUHMHHO-
C/lefICTBEHHBIX CBs3ell MeKy OCHOBHBIMU KaTeropusiM{; yMeHNe OTBETUTh Ha
BOIIPOC 0e3 MCIO/b30BaHuUs MHUBUYA/TBHOTO TMCEMEHHOTO KOHCTIEKTa;
WCI0JTb30BaHMe Mpe3eHTalOHHBIX MaTepranioB

OT/IMYHO

,[[aH]:I ncyepIibiBarojye 1 000CHOBaHHKIE OTBETHI Ha BCE [TOCTAB/IeHHbIE BOIIPOCHI,
IpU OTBETAaX BBIJEJ/IATIOCH I'IaBHOE, paBBepHYTLIﬁ oTBeT be3 MNPUHLUITUA/IBHBIX
OIJ_II/I60K; JIOTUYE€CKH BBICTPOEHHOE COZepP>KdHKE OTBETA; MBIC/IM U3/1ard/IMCh B
JIOTHUeCKOM rnoc/ie1oBaTe/IbHOCTH, MOKa3dHO YMEeHHEe CaMOCTOATe/IbHO
dHa/IM3NPOBATH q)aKTbI, COGI:ITI/IH, sIBJIEHU, TIPOLECChI B UX B3aMUMOCBSA3U U
AWAJIEKTUYECKOM DA3BUTHH; ITIOJIHOE 3HAHHE TeEPMUHOJIOT'UH T10 ,E[aHHOﬁ TEeMe,
UETKOeE Bble/IeHrEe MPUUMHHO-C/I€ACTBEHHBIX cBsI3ei MeXXy OCHOBHBIMH
KaTeropusaMu,; yMeHHne OTBETUTb Ha BOITPOC 6e3 1CI0/Ib30BaHUS WHAWBUYa/JbHOTO
MMCbMEHHOI'O KOHCITIeKTa; MCI10/Ib30BaHHE IMPe3eHTalJMOHHbIX MaTepHasios,
BO3MO>XHbBI HEKOTOPbI€ HE3HAUNTE/IbHbIE HEOUETELI B OTBETE

OYeHb XOPOLI0

,HaHLI I10/IHbI€, TOCTATOUYHO 000CHOBAHHBIE OTBETHI Ha TIOCTABJ/IEHHEIE BOIIPOCHI,
MMPpaBUJIbHO peIlIeHbI IPAKTUUeCKKEe 3d/jaHUA; ITPU OTBETaX HE BCerJa BbIJe/IA/10Ch
r/1IaBHOE, OTAe/IbHbIE TT10/I0’KeHKA HeJOCTaTOYHO YBA3bIBA/IMCH C TpE6OBaHI/IHMI/I
IMMpoOrpaMmebl, OTBETbEI B OCHOBHOM ObLIM KPaTKHWMH, HO He BCerja 4YeTKNMU;
TMMPaKTUYE€CKH IMOJ/THOE 3HAHHE TEPMUHOJ/IOTMH ,Z[aHHOﬁ TeMbI; UCI10/Ib30BaHKE
Mpe3eHTalJMOHHbIX MaTepHaioB

XOPpOLII0

I,Z[ElH])I I10JIHbIe, IOCTATOYHO 000CHOBaHHbBIE OTBETHI Ha MIOCTAB/IEHHEIE BOIIPOCHI,
MpaBU/IbHO pellleHbI IPpaKTUYeCKHe 3a/laHuA; TIPHU OTBeTaX He BCera BbiJe/a/10Ch
rJIaBHOE, OTAE/IbHbIE IT0JIOKEeHUS HeJOCTATOUHO YBA3BIBA/IUCH C Tp66OBaHI/IHMI/I
MporpamMmabl, OTBETEI B OCHOBHOM ObLIN KPaTKUMH, HO He BCerja YeTKUMHU;
MPaKTUYE€CKH IMOJTHOE 3HdAHHE TEPMUHOJIOTMU /:[aHHOI;’I TeMBbI; UCII0/Ib30BdHHE
IMMpe3eHTAlIMOHHBIX MaTepPpHra/iI0OB, BO3MO>XHbI HEKOTOPbIE HE3HAUMUTE/IbHbIE
HeJOo4YeThkl B OTBETe

YZI0B/IETBOPUTE/ILHO

JlaHbl B OCHOBHOM IpaBU/IbHbIE OTBEThI Ha BCe TI0CTaB/IeHHbIE BOTIPOCHI, HO Oe3
JIO/DKHOM TTyOWHBI 1 000CHOBaHMS, TP pellieHuH TIPAaKTUYeCKUX 3aJau CTYAeHT
WCII0JTb30BaJl TIPEKHUM OMBIT U He IIPUMEHSUT HOBbIe 3HaHUS, OJHaKO, Ha
YTOUHSIIOIIMe BOIIPOCHI JjaHbl ITPaBU/IbHbIE OTBETHI; [IPU OTBETaX He BbIZe/sIoCh
TJIaBHOE; OTBEThI ObLTM MHOTOC/IOBHBIMU, HEUETKMMU U 0€3 [J0/DKHOM JIOTHUeCcKOM
T10C/Ie;0BaTe/IbHOCTY; Ha OTJe/IbHble [J0NO/THUTE/IbHbIe BOIIPOCH! He /laHbl
T10JIOYKUTE/IbHbIE OTBEThI

Hey/10B/IETBOPUTEJTHHO

HenonHbIl OTBET Ha BOMPOC; HETIOJHOe 3HaHUe TePMUHOJIOTHY; Ha/lnure
HEKOTOPBIX CYIIeCTBEHHBIX OLIMOOK B U3/I0)KEHUH OCHOBHBIX (DaKTOB, TEOPHIA;
HeyMeHHe NIPOBECTH JIOTUUeCKye Mapassies, BbIBO/bl; HeyMeHUe BbIeMUTh




OueHka Kpurtepuu oLieHUBaHUs

MIPUYMHBI U CIeZICTBHS BaKHEHIIINX KaTeropyii; HeCrocOOHOCTb OTBETHTH Oe3
TIOMOLLM MMMCHbMEHHOTO KOHCTIEKTa; 3HaHWe OCHOBHOM JIUTEPATyPHl,
peKOMeH/I0OBaHHOU K CeMUHapy.

CTyzeHT 3aTpyJHSIeTCs MPU BBITIOJHEHUH MPAaKTHYeCKUX 3aziay, paboTa
TIPOBOJIUTCS C OMOPOM Ha IperojiaBaTeisi WU APYTUX CTYAEeHTOB; OTCYTCTBHE
JI0XO0 TIPSIMOTO OTBETA Ha TOCTaBJ/IeHHBIN BOMIPOC MO0 OTBET, COZIepyKaIlyit
OeccucTeMHYI0, MUHUMATbHYI0 HHPOPMALUIO; OTCYTCTBHE JIOTUYEeCKHX CBsi3el B
OTBeTe; OTCYTCTBYE 3HAHWS TePMUHOJIOTHH TI0 TeMe BOTIpOCa.

5.3.4 TunoBble 3ajaHusA (OL[eHOYHOe CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
koMmneTeHuu OITK-1

3adauu no meme: «Pacmeopbi»

Ne 1. 25 mn1 40 % cepHOU KMC/IOTBI TVIOTHOCTHIO 1.31 r/emS

OXJIa[IAH [0 KOMHATHOM TeMIiepaTyphl U JoBeJn Ao obbema 750 M.
Paccuuraiite: a) MacCOBYIO [10JIF0 paCTBOPEHHOTO Bell[eCTBa B KOHEUHOM pacTBOPE;

PaCTBOpHWJ/IA B I,E[I/ICTI/IJ'IJ'[I/II)OB:’:lHHOI‘/JI BO/Je,

6) MOJISIpHYIO KOHIIEHTPALIMI0 KOHEYHOT'O PacTBOpa, ToJiarasi ero rjaoTHoCTh 1.0 r/CM3;
B) 9KBUBA/IEHTHYIO KOHI[@HTPALIHIO, €C/IA 3TOT PAaCTBOP OyyT UCIO/Ib30BaTh B PEAKIUSIX

HeMTpasn3aluu U KUcioTa OyzieT pearupoBarh 1o ByM (!) cTyreHsM.

Ne 2. Cmemtanu 60 r 10 % (macc.) u 25 r 30 % (Macc.) pacTBOPOB COJIIHOM KUC/IOTHL. [110THOCTB

TIOJIyYeHHOr 0 pacTtBopa cocrasuia 1,08 r/emS.

PaccuuraiiTe: a) MaCCOBYIO /IOJIIO BELeCTBA B TIOJTyY€HHOM PACTBODE;
0) TUTp MOTyUeHHOTO PaCTBOPA;
B) MOJISIPHYIO KOHL|EHTPAL[HIO KUCIOTHI B TIOJTyUeHHOM PacTBODE.

Ne 3. K 450 M pacTBopa rugpokcua Kamus ¢ Tutpom 0.025 r/mn gobasumm 250 M 2.5 % pactBopa
rugpokcuzia Kamus u 100 mit Bogpl. PaccunraiiTe MOJISIPHYIO KOHLIEHTPALMIO FMIPOKCH/A Ka/Ius B
pacTtBsope.

[110THOCTH PacTBOPOB U BO/bI IPUMKTE PaBHBIMU 1 r/mil. Vi3MeHeHue 06beMa 1py CMelIeHNH
pacTBOPOB He yUUTbIBaWTe.

3adauu no meme: «Kuci0mHo-0CHOBHOE MUMPOBAHUE»
Ne 1. Uemy paBeH pH pactBopa, eciii 0.1 M CH3COOH ottutpoBaHa Ha 91% ?
Ne 2. B npucyTCTBUM KaKMX UHJMKAaTOPOB MOXHO OTTUTpOBaTh 0.01 Mose/n pacteop HCI menousto ¢
TorperrHocThio He 6onee 0.1% ?
1.numetunoBsin xxenteii pT = 3.2 3.metuniopax pT =4.0
2.¢deHondTanenH pT =9.0 4.tumondtanenH pT = 10.0



Ne 3. Boiuncuth norpeiiHocts TuTpoBaHus 20 mi 0.1 mosw/n pactBopa HCI pactBopom NaOH B
MPUCYTCTBUU MeTunoBoro kpacHoro (pT = 5), Vkon.= 40 m.

Ne 4. KakoBo % cojiep>kaHue KapOoHaTa B Tiperapare rUipoKCcH/ia Kasiusi, eCd TIPYU TUTPOBAHUM C
(dheHONpTaNeMHOM U3pacxoAoBaHo 24.2 MJ1, a C METHU/IOBBIM OpaH>XeBbIM 26.8 MJT COJITHOM KUCJ/IOTHI ?
5.3.5 TumnoBble 3ajaHus (OLeHOYHOEe CPeACTBO - 3ajfauH) AJIA OIeHKH C(OPMHPOBAHHOCTH
komneteniuu OITK-3

3adauu no meme: «CocmosiHue geljecmed U UOHHble peakyuu 8 pa3baesneHHbIX pacmeopax»

Ne 1. Beruncinte noHHY0 cuity pactBopa (I) v ko3¢ duiieHTb! akTHBHOCTH (Y) MOHOB B pacTBOpe,
cogepskaitiem 0.1mosb/n NaCl u 0.02 mosib/n atieTaTa HaTpUsl.
Ne 2.
1. PaccunrtaTb MOJBHYIO Z0/T0 BCeX GopM c1ab0ro 3/1eKTPOoIUTa AJIs C/IeJYIOIUX yCIOBHIA:
— 37IeKTPOJIMT a30THOBaTHcTas kuciota (H2N202)

— KOHLIeHTpaLus 31ekrpoauTta 0.1 Mosib/n

— KOHCTaHThI Juccolyanuu K1 ~ 1077 , K2~ 10711

—pH pactBopa 5u 10

Ne 3. TToka3aTh Ha pUCYHKe OOIIMiA BH/ AMarpaMMbl COCTOSIHHM YKa3aHHOTO 3JIeKTPOJIUTA.

3adauu no meme: «XUMHUYECKOe paBHOBeCHe B CHCTeMe «BO/JHBIM PacTBOP-TPY/AHOPaCcTBOPUMBIN
3/1eKTPOJIAT»

Ne 1. K 10 mi 0.03 monb/n pactBopa HuTpara 6apusi Ba(NO3)2 npunvmu 10 mn 0.2 Mosb/a pacTBopa

+
2 OCTAHETCA B paCTBOpe I10oc/ie

kapboHata Hatpusi Na2CO3. Paccunraiite, Kakast Macca Ba
JIOCTH>KEHUS] PABHOBECHSL. HP(BaCO3):5.1-10'9.

Ne 2. B KakOM U3 HaChIIeHHBIX PACTBOPOB KOHLIEHTpaL1sl NOHOB Ca?" GonbLue:
1. pactBop cy/bdara KanbLys CaSO4 (HP:2.4-10'5);

2. pacTBop KapboHata Kanbius CaCO3 (HP:4.8-10'9);

3. pactBop okcanata KanbLusa CaC204 (HP=2.3‘10'9);

4. pactBop Mogata Kaaelus Ca(103)2 (HP=7.O-10'7)?

Ne 3. PaccuuTaliTe pacTBOpUMOCTh XpoMaTa Kasiblysg CaCrO4 ¢ yueTom BAUSTHUSI MIOHHOU CUJIBI,
C03/71laBaeMOM ero MOHaMH B pacTBOpe. HP(CaCrO4):7.1-1O'4.

Ne 4. Bo cko/bKO pa3 pacTBOpUMOCThb XpoMaTa cepedpa Ag2CrO4 B 0,01 Mosb/n pacTBOpe

ammuaka NH3 Brliie paCTBOpPUMOCTH B BOJe, eC/I1 JIOl"apI/I(i)MBI CTYII€EHUdTbIX KOHCTAHT o6pa3013aH1/1$1

aMMHaUHbIX KOMIIJIEKCOB cepebpa UMeroT cieaytoiue 3Hauenust: 1gK1=3,3; 1gK2=3,9.

TIP(Ag2CrO4)=1,1-10"12,
3adauu no meme: «OKuCAUMEAbHO-80CCMAHOBUME/bHbLIE PeaKyuu»
Ne 1. BbrunciuTh TATP pacTBopa cysbgara kene3a(ll) ¢ MosisipHOM KOHLIeHTpaLMeil SKBUBajieHTa

0.215 Mo/B//1 IpY TUTPOBAHUM €r0 NlepMaHraHaTOM.
Ne 2. lonuiLiMTe ypaBHEHUe PeakLMy U Mo CUUTaiiTe CyMMy CTEXHOMeTPUUYECKUX KO3 HULMEeHTOB:



Na;AsO; +Zn + H,50, —
Ne 3. Boeiunciutb 3¢ (eKTUBHYI0 KOHCTAaHTY PABHOBECHsI PeaKIuu:
Cr,0:~ + Fe** + HY = Cr¥* + Fe®* + H,0 (npu pH 1),
E'(Cr,037|2Cr3*) = 1,36 B E°(Fe®T|Fe*™) = 0,77 B.
Ne 4. CKobKO BOIbI Hazio npubaBuTh K 300 mut pactBopa H2C204 ¢ MosIpHOM KOHIIEHTpaL[ieH

skBuBajieHTa 0.85 Mo/, UTOOBI MOTYYUTE PACTBOP C MOJISIPHOM KOHLIeHTpaLuel skBuBaseHTa 0.25
MOJIb/JT?

3adauu no meme: «Kuc/10mHO-OCHOBHOE pdaesHoeecue»

Ne 1. Beruncnuts pH 0.005 Mo/b/71 pacTBOpa CePHOM KUC/IOTHI C Y4eTOM KO3(ULIMeHTa aKTHBHOCTH,
roJiarasi, UTo JAuccoruanys 1o obeum cryrmeHsm paHa 100%.

Ne 2. Beruucnute pH 0.1%-Horo pactBopa MypaBeuMHOKHCI0r0 Hatpus. (Ka :2-10'4).

Ne 3. Cmeranbl opoBHY 0.5 %-Hbli1 pacTBOp ammuaka u 0.5 %-Hbll paCTBOP XJIOPUZA aMMOHUS.
Yemy paseH pH pactBopa? (KB :1.8-10'5)

Ne 4. Berunciuts pH 0.03 mosis/n1 pactBopa NaOH.
Kputepuu onjeHnBaHus (0LleHOYHOE CPeACTBO - 3a/ja4uu)

OueHka Kpurtepru oLieHUBaHUS

B paboTe MpUCYTCTBYIOT BCE CTPYKTYPHBIE 37IEMEHTBI, BOTIPOCHI PACKPBITHI TTOJTHO,
NIPEBOCXOHO W3/I0KeHHe MaTepHasia JOTUYHO, BEIBOALI apryMeHTHPOBaHbI, paboTa MpaBUIbHO
oopmieHa, He/JoUeTbl OTCYTCTBYIOT

B pa60Te TIPUCYTCTBYIOT BC€ CTDYKTYDHbIE 3/IEMEHTBI, BOIIPOCHI PACKPLITHI ITOJTHO,
OT/IMYHO H3J/1I0)KeHWEe MaTepHraJ/id JIOTUYHO, BBIBOJbI dPI'YMEHTHPOBAHLI, pa60Ta MMpaBUJIBHO
oopmnena, fonyckaetcs 1-2 Heoueta B 0opMIeHUH paboThl

B paboTe MPUCYTCTBYIOT BCe CTPYKTYPHBIE 3JIEMEHTHI, U3/I0’KeHWe MaTepraa
OueHb XOPOIII0 JIOTUYHO, BLIBOZIbI ApTYMEHTUPOBaHbI, paboTa MpaBUIBHO 0hopMIIeHa, OZIMH
BOTIPOC PacKpLIT He MOJHOCTHIO TI0JTHO,

B pabore ecTb 2-3 He3HauMTe/bHbIEe OMIMOKH, U3/I0KeHHBI MaTepuan He

XOpOLIIO
IMPpOTHUBOPEYUT BbIBOJaM, HET FPY6BIX OIIMOOK B OCl)OpMJIeHI/II/I

OJTUH U3 BOTIPOCOB PAaCKPHIT He MOJHOCTHIO, TIPUCYTCTBYIOT JIOTUYECKUE U
V/IOBJIETBOPUTE/TLHO (hakTHUeCKHe OIIMOKH, TJI0XO0 MPOC/IEXKUBAETCS CBSI3b MEX/Y OTBETOM M
BLIBOZIAMH, JIOTYIIeHbI CYIIleCTBEHHbIE OIIMOKH B 0(OPMJIEHUH

KOJIMYECTBO OIIMOOK MPEeBbILIAET AOMYCTUMYH HOPMY, B paboTe OTCYTCTBYIOT
Hey/IOBJIeTBOPUTE/IBHO  BBIBO/IbI U/TM HE XBAaTaeT APYTHUX CTPYKTYPHbBIX 37IeMeHTOB, paboTta odopmsieHa He
1o TpeboBaHUAM

I1JI0XO0 pa60Ta He BBITIOJ/IHEHA ITO/JIHOCTBIO




6. YueOHO-MeTOfMUeCcKOe U HH(OpManoHHOe o0ecrieyeHe JUCHUIIIHHBI (MO/y/1s1)
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1. ITogxopbiTOoB AHaTo/ui JleoHnoBMY. AHanUTHUYecKast XuMus. OKUCIUTE/IbHO-BOCCTaHOBUTETbHOE
TUTPOBaHUe : YueOHoe mocobue zyis By30B / [TogkopeiToB A. JI., Heygauuna JI. K., Itun C. A. -
Mockga : FOpaiir, 2021. - 60 c. - (Beiciiee o6pa3zoBanue). - ISBN 978-5-9916-9944-0. - Tekcr :
snekTpoHHbIM // OBC "FOpaiit"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=764961&idb=0.

2. NenncoBa O.M. OCHOBBI aHATUTAUECKOW XUMUH : YuebHuk / O.U. [Tenucosa. - Mocksa : KHoPyc,
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[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepyKaHWeM IHCLUIITUHBI):

1. Hopoxosa E.H., ITpoxoposa I'.B. 3ajaun 1 BONpoCkI 110 aHanuTUUeckor xumuu. M.: Mup, 2001.
267 c. [DneKTpOoHHbIM pecypc]:

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

2. [ITaroBasnoBa E.H., [Tuporos A.B. XpomMarorpaduueckue MeTo/ibl aHa/iM3a. MeToguueckoe
rocobue 1 crieljdanbHOro Kypca. MI'Y, 2007. [D/1eKTPOHHBIN pecypc]:
http://www.chem.msu.ru/rus/teaching/analyt/chrom/part1.pdf

3. apmain A.B., CopokrnHa M.H. MeTponoruueckrie OCHOBbI aHaJTMTUUECKON XUMUU
[D/1eKTPOHHBIM pecypc]:

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

4. CaliT HayyHOro coBeTa I10 aHanuTHUecko xumur PAH: http://www.rusanalytchem.org

7. MaTepHua/IbHO-TeXHHYECKoe o0ecreyeHHe JUCHUIIMHBI (MOY /1)

YueOHble ayIUTOPUM [I/is TIPOBeZIEHUsT yUeOHBbIX 3aHSITHM, TPeJyCMOTPEeHHBIX 00pa30BaTe/bHON
MIPOrpaMMOM, OCHall[eHbl MYJbTUMeAUMHBIM 000pyZoBaHUeM (TIPOEKTOp, 9KpaH), TeXHUUeCKUMHU
cpencTBaMu  00yueHHUs, KOMITbIOTEDPAMH, CIeldau3upoBaHHbIM 00opyoBaHuem: Jlaboparopus
OCHallleHa MoCy/ioH, peakTUBaMU U 000pyZioBaHHeM, He0OXOIUMBIMU /I/Isl IPOBeieHHsI KaueCTBEHHOT'0
Y KOJIMUeCTBEHHOTO aHaim3a. Jlaboparopusi GU3MKO-XMMUUYECKMX METO/IOB aHajum3a 000py/oBaHa
ra3oBbiM xpomaTorpacdom Xpomoc-1000, doTtoanekrpokonopumerpamu KOK-2, koHgykTomeTpoMm Ne
5721, voHOMepaMmu YyHUBepcalibHbIMU OB-74, pH-merpamu wmuumBossTMeTpamu pH-121, pH-
Metrpamu Mettler Toledo Five Easy FE 20, MarHUTHbIMU MelllajJikaMH, TUIMTKaMd W JAPyTUM
nabopaTopHeIM 000pyZOBaHWEM. VIMEIOTCS TOMeIeHHs] [/ XPaHeHUsT W TPOPHIaKTHUYeCKOTO
obcykuBaHUsS yueOGHOTO 060py10BaHUS.

[TomerieHusi A1 CaMOCTOSITe/TbHOM pabOThl 00yYarOLMXCsl OCHAIlleHbl KOMITbIOTEPHON TEeXHUKOHU C

BO3MO)KHOCTBIO TIOAK/MIOUeHUs1 K ceTd "VHTepHer" U oOecrieyeHbl [OCTYIIOM B 3JIEKTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpamma cocrtaBieHa B cooTBeTcTBMM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIo
noarotoBky/crierianbHOCTH 04.05.01 - dyHamMeHTanbHas U MPUKIIafHast XUMUSL.

ArTop(bl): Hunpyk OkcaHa BaneHTUHOBHA, JOKTOP XMMHUeCKUX HayK, Tpodeccop.

PerjensenT(sbi): 3enentioB Cepreii BacunbeBud, JOKTOP XUMHUYECKUX HayK.



3aBepyromuii Kadepoii: KusizeB AnekcaHip BnagumMupoBuu, JOKTOP XUMUUeCKHX HayK.

[Tporpamma o/j06peHa Ha 3acelaHUM MeToquuecKor Komuccuu ot 10.11.2022 r., mpoTokost Ne 2.
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