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BBEAEHUE

1. ®oHO OUEHOYHbIX CPEeACcTB MO AWUCLUUMNMHE siBRsieTcss obsizaTenbHbiM  060COGEHHBIM
npunoxeHvem k Pabouei nporpaMMe AUCUMMNIIVHBI.

3. ®oHO OLEHOYHbIX CPEACTB SIBMSIETCA COCTaBHOMW 4acTbld HOPMaTUBHO-METOAMNYECKOrO
obecneyeHnst CUCTEMbI OLIEHKUN Ka4yecTBa OCBOEHMS 0By4aloLLMMMCSA YKa3aHHOM OUCLUMNINHDI.

4. Tpn nomowm ®OC  ocylecTBNSAETCA KOHTPOMb W ynpaBrfieHWe npoLeccom opMMpoBaHUS
obyvarommmca komnetTeHuuin, 13 yucrna npegycmotpeHHbix ®FOC BO B kavecTBe pesynbTaTOB OCBOEHMS
ONCUMNIWHBI.

5. ®oHO OLEHOYHbIX CPeAcTB MO AUCUMNIIMHE BKIoYaeT B cebsA: OLeHOoYHble CpeacTsa,
npuMeHsieMble Ons  BXOOHOTO  KOHTPOMNSA; OLEHOYHble CcpeacTsa, nMNpuUMeHseMble B paMkax
UHOVBMAOYanM3auMn BbINONMHEHUS, KOHTpons UKCMpoBaHHbIX BuaoB BAPC; oleHouHble cpencTsa,
npuMeHsieMble AN TeKyLLero KOHTPONs W OLEHOYHble CpeacTBa, MpUMeEHsieMble MpU MPOMEXYTOYHOM
aTTecTauun Nno uToram UsydeHns AUCLMNIUHBGI.

6. Paspabortuvkamn oHOA OLEHOYHbIX CPeAcTB MO AWCUMMIMHE SBMSATCS npenojasatenu
Kadbedpbl ~MaTtemMaTMyYecKMx W eCTeCTBEeHHOHay4HbiX  AucuunivH, obecneyvBalowen unsydyeHue
obyvalowmmmnca  gucuunivHel B yHuBepcuteTe. CopgepxaTenbHoW OcHoBow pAand paspabotkm POC
nocnyxwna Pabo4yas nporpamMmma AMCLUMNINHDI.



1. OXXKUWOAEMbIE PE3YJIbTATblI U3YYEHUA
y4e6HON ANCUUMNIUHBI, NepCOHaNbHbIN YPOBEHb AOCTUKEHUA KOTOPLIX NpoBepseTcA
C UCMONb30BaHNEM NpeAcTaBieHHbIX B M. 3 OLEHOYHbIX CPeaAcTB

KomneTteHuun, N
Kog n KoMnoHeHTbI KOoMneTeHUUn,
B qmpM"p?BaH"" HauMeHoOBaHue dopMMpyeMble B pamKax JaHHOW AUCLUMITUHBI
KOTOpPbIX 3aeMCTBOBaHa .
AMCLMINUHA WHAMKaTopa (kak oXvgaembln pe3ynbTaT ee 0CBOEHUS)
BOCTMXKEHUN
Kon HaUMEHOBAHME KOMNETeHLMUMU 3HaTb U ymeTb aenatb BnafeTb HaBblKamMu
noHMMaTb (oencTBOBaTh) (MMeTb HaBbIKK)
1 2 3 4
MpodeccrmoHanbHbIE KOMMNETEHLUN
NO-1Lyi1. 3HaeT ”n noHumaeTt | YmeeT Bnageet HaBblkaMu
AHanuaupyet NOCTaBIEHHbIE aHanusnpoBatb BbIMOSIHEHNSI OCHOBHbIX
3ajavy, Bblgenss | 3agaus B obnactu | NocTaBneHHyo XUMUYECKNX
ee 0asoBble | aHaNUTU4YECKON 3agayy B obnactu | nabopaTopHbIX
cocTaBnsoLime, XUMUM aHanuTu4yeckomn onepauui B obnactu
ocylecTBnsieT XUMUMN aHanUTUYeCcKon XuMmm
CnocobeH [EeKOMMNO3NLUI0
OCYLLEeCTBNSATL | 33a4a4u
NOWCK, NO-2y1 3HaeT wuHdopmauuto, | Ymeet npumeHaTb | Bnageet HaBbikaMu
KPUTUYECKNI Haxogut 1 | Heobxogumyo  Ansa | MHopMaLuio, HeobxoanMbIMUY AN
aHanus u KPUTMUYECKM peLueHns HeobXxoOMMyl  Onsi | peLueHus
CUHTE3 aHanuanpyet NocTaBNEeHHON peLueHns nocTaBneHHoON 3aaa4n
VK-1 MHopMauum, NHdopmauuto, 3agaum B ofinacm NocTaBNEeHHON B obnactu §
NPUMEHATb HeoOxoouMMyo Ans | aHanUTUYeCKon 3agaun B obnactv | aHanUTUYeCcKon XMmMum
CUCTEMHbIN pelueHust XMMUN aHanMTU4ecKomn
noaxoa Ans NnocTaBneHHoOM XUMUK
peLueHns 3agayn
nocTtaBneHHbiX | NO-3yc1 3HaeT gocTomHCTBa U | YMeeT paccMoTpeTb | BnageeT HaBblkamu
3apad PaccmatpuBaeT HepocTaTku BO3MOXHble [ONs BbINOMHEHMS
BO3MOXHble pasnnyHbiX MEeTOAOB | BapuaHTbl  pelueHust | pasnuyHbIX MeToO0B
BapuaHTbl pelleHns | uccregoBaHus 3a[a4u, oLeHMBas Ux | nccrenoBaHus
3ajayn, oueHumBasi | BellecTB B 00MacTM | AOCTOMHCTBA 1 | BellecTB B 06nacTu
MX [OOCTOMHCTBA W | aHANUTU4YECKOMN HegoocTaTku B | aHaNUTU4YECKON XMMUN
HegocTaTku 1 1.4 XUMUM obnactu
aHanuTU4Yeckon
XUMUMN
MO-1omnk-2 3HaeTt OCHOBHblE | YMeeT ocywecTBnaTek | Bnageet HaBblikamu
OcywectBnser pacuyeTHble bOpMynbl | pacyeThbl, COCTaBneHus
pacyeTbl, ncnonb3yemble B | aHanu3upoBatb 3aKI4eHNs no
aHanusnpyet XUMUYECKOM aHamnm3e | noslydeHHble npoBeAeHHbIM
Nnosny4eHHble B obnactu | pesynbTathbl B | aHanusam,
pe3ynbTaThbl M | aHanuMTu4eckomn obnactu MCNbITAHUAM U
cocTaBnsieT XUMUMN aHanuTu4yeckomn nccrneaoBaHUsSM B
3aKnyeHne no XUMUMU obnactu
npoBeAeHHbIM aHanuTUYeckon XuMmm
CnocobeH aHanusam,
NpUMeEHATb ncnbITaHNAM "
OCHOBHbIE nccnegoBaHnsam
3aKOHbI U Wa-2onk-.2 3HaeT YmeeTt BnapeeT HaBblkaMu
MeToAbl Cuctematumanpyet CTaTUCTUYECKNIA cUCTEMaTU3NpoBaTh cuctemaTtmsaumm
uccrefoBaHui | pesynbTatbl aHanus Ansi | pe3ynbTaTbl Hay4HbIX | Pe3ynbTaToOB Hay4YHbIX
OrlK- 2 €CTEeCTBEHHbIX Hay4HbIX cuctemaTtmsauumn nccnengoBaHumn B | uccnenoBaHui B
Hayk ans nccnenoBaHuin pes3ynbTaToB obnactu obnactu
pelleHus 3agay Hay4HbIX aHanuTu4yeckomn aHanuTUYeckon XuMmmm
npodgeccronHan nccnenoBaHui B | Xumumn
bHOW obnactu
OeaTenbHOCTU aHanuTU4Yeckon
XUMUK
MO-60mk-.2 3HaeT kak NpuMeHsTbL | YMeeT ucnonb3oBaTth | Brnageet HaBblikamu
MpumeHsieT 3HaHWUsI | 3HaHUS B 06nacTsix | 3HaHUs B 06NacTax | MCNOMb30oBaHWUsi 3HAHWNA
XUMUK npu | XMMUKU Ansi OCBOEHUSI | XMMUWU AN OCBOEHUs | B 06nacTsix Xumuum ansi
npoBeaeHuUm TEOPETUYECKUX OCHOB | TEOPETUYECKUX OCHOB | OCBOEHMS
nccnenosaHuii ninu NpPaKkTUKn npv | m NpaKTUKK npu | TEOPETUYECKNX OCHOB U
peLueHnm pelweHnn 3ajad B | peweHMM 3adad B | NMPaKTUKK NpU peLleHnn
npodgeccroHarnbHbl | obnacTtu obnactu 3agay B obnactu
X 3agad aHanuTu4yeckomn aHanuTU4Yeckomn aHanUTUYeCKon XMMnm
XUMUMN XUMUN
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YACTb 2. OBLLASA CXEMA OLIEHUBAHUA XOOA U PE3YINIbTATOB U3YYEHUA
YYEBHOU ANCLUUNNNHbI
O6LwWme KpUTEPUN OLIEHKU U peecTp NPUMeHsAeMbIX OLleHOYHbIX CPeacTB

2.1 O630pHasa BeAOMOCTb-MaTpuLua
OUCLUNNUHbI B p

OoLeHMBaHUA X0[a U pe3ynbTaToB U3YyYeHUs YYeOHON
aMKax nefarorm4eckoro KOHTponsi

PexmMm KOHTPONbHO-OLEHOYHbLIX MEPOMPUSTUIA
Kareropus camo- B3anmo- nperlooL,:‘J(,aai-1Ka = C;;ZZZ:;BMTenﬂ clffl(?)“::(a;
KOHTPOSS U OLIEHKN OLIleHKa oLeHKa
BaTens npoun3BoacTBa OLEeHKa
1 2 3 4 5
WHaneuayanusaums
BbINONTHEHUNA™,
KOHTPOIb 1
¢hmKcMpoBaHHbIX
BugoB BAPC:
- BoinonHeHne n
cpava [NpoBepka
MHAVBMIYANbHOMO 1.1 NMUCbMEHHbIX
paboTt

3apaHnd
Tekywmn 5
KOHTPONb:

TecToBbIE

BOMPOChHI A1

- TecTMpoBaHue 2.1 nposefeHus

TeKyLlero

KOHTpOns
Py6exHbIn 3
KOHTpPONb:

Bonpochbl ans

- No uToram 31 npoeefeHus KoHTponbHble
n3y4yeHus pasgenos ' pybexHoro paboThbl

KOHTPOSIS
MpomexyToyHas
aTTecTayma* Bonpocbl ans
obyyvarowmxcs no 4 NoaroToBKN K 3K3aMeH
nuToram nsyvyeHus 3K3aMeHy
ONCUMMMNUHBI

* AaHHBIM 3HAKOM MOMeYeHbl MHAUBMAYyanM3npyemMblie Buabl ydebHom paboThbl

2.2 O6wue KpUTEPUN OLIEHKU Xo[a U pe3ynbLTaToB
M3y4yeHus y4e6HON AUCLMNNUHDbI

1. ®PopmanbHbIN KPpUTEPUIA NONyYeHUA O0GyYaroLMMUCA
NOJIOXNUTENbHOMN OLeHKN NO UTOraM U3y4yeHUss AUCLUMNIIVHDI:

1.1 lNpegycmoTpeHHasn nporpamma
N3yYeHns QUCUUNnHLl obyyarLwmmes
BbIMOSTHEHA NOJSIHOCTbIO 10 Havana
npouecca NpoMeXXyTo4HOW aTTecTaumm

1.2 Mo Kaxxgomn n3 npeaycMOTPEHHbIX MPOrpaMMon BUAOB paboT
no gucumnnuHe obyvaloWnincs ycnewHo otTymMTancsa nepeg
npenogasaTteneM, 4EMOHCTPUPYS MPU STOM OOMKHbIN (He Huke
MUWHVMManbHO NPUEMIIEMOro) ypoBEHb COOPMUPOBAHHOCTU
3M1EeMEHTOB KOMMNETEHLNN

2. T'pynnb

I HechbopManbHbIX KpUTEpUEB

Ka4eCTBEHHOW OLIeHKMU paGOTbI OGy‘-IaIOLIJ,QFOCH B paMKax unsyydeHusa gUCUMMIIUHbIC

2.1 Kputepuu oLeHK1 KayecTBa xoaa
npouecca nsyyeHuns obyvatommecs
nporpaMmmMbl ANCUUNANHBI (TEKYLLEN
yCrneBaemMocTm)

2.2. Kputepun oueHKn KadecTtsa BbIMOMHEHNSA KOHKPETHbIX
Buagos BAPC




2.3 KpuTtepuu oLieHKN Ka4yeCTBEHHOIo
YPOBHSA WUTOrOBbIX PE3YNbLTATOB

n3yyvyeHna ancumnniinHbl

2.4. KpI/ITepI/IM aTTecTaunoHHOM OLLEHKN Ka4eCTBEHHOIO YPOBHA
pe3ynbTaTtoB U3y4eHUA OUCUNNInHbI

2.3 PEECTP

ANieMeHTOoB (*)OHFI,a OLEeHO4YHbIX CcpeacTsB no yqe6|-|017| AauncumnnuHe

Npynna OueHo4YHOEe CpeaCcTBO NN ero dNemMeHT
OLEHOYHbIX CpeacTB HavumeHoBaHune
1 2
1. CpepctBa PekomeHaaLmm No BbINOMHEHUIO UHANBMAYANBHOIO 3a4aHus

ANns UHAMBMAyanMsaumu
BbIMNOJIHEHMUS,

KOHTpons
¢omKCcMpoBaHHbIX BUAOB
BAPC

LLkana n KpuTepmnm oLeHMBaHWS pe3ynbTaToB BbIMONTHEHWS
WMHOMBUAYANbHOIO 3a4aHus

2. CpeactBa
AnNA TeKyLero KoOHTpons

TecToBblE BOMPOCHI ANnA NOAroToBKU K J'Ia60paTOprIM-I'IpaKTVI‘-IeCKVIM
3aAHATUAM

LWkana n KpUTeEpUN oueHnBaHMA TECTOBbIX BONMPOCOB

3. CpeacTBa Bonpochk! Anst npoBeAeHnst KOHTPOJIbHOW paboThl
ANnsA py6exHoro koHTpons | Lkana 1 Kputepun oLeHMBaHUSA PesynbTaToB KOHTPOMbHBLIX paboT
4. CpencTBa MnaHoBas npoueaypa NpoBeAeHUs 3K3aMmeHa

AN NPOMEXYTOYHOMN
aTTecTauum no utoram
M3y4YeHUsA QUCLUNINHBI







2.4 OnucaHue nokasaTenemn, KpMTEPMEB U1 LLUKar OLEHMBAHUA U 3TanoB POPMMPOBaAHUA KOMNETEHL UM B paMKax AUCLUNIIUHBbI

YpoBHM cHOPMUPOBAHHOCTU KOMMNETEHLINN

KoMneTeHuusa He

MWHMMaTrbHbIN cpeaHun BbICOKUM
ccpopmupoBaHa
OueHKM chopMUPOBAHHOCTM KOMMNETEHLNI
2 3 4 5
OueHka OueHka OueHka «xopowo» OueHKa «omuU4YHO»

«Heydo811emeopumesibHo»

«ydosriemeopumesibHO»

Kog Xapakrepuctmka chopMUMPOBAHHOCTU KOMMNETEHLUN
WNHaekc n MHONKATOP MNokasaTtenb KomneTeHums B nonHom CcopmrpoBaHHOCTb CcopmrpoBaHHOCTb CcopmrpoBaHHOCTb dopmbl 1
Ha3BaHMe a WHauKkaTopbi oLeHnBaHnA — Mepe He cchopMUpoBaHa. KOMMeTeHUnn KOMMETEHUNN B LIENIOM KOMMEeTeHUMN cpeactea
KOMMETEHLW AOCTIXEH KOMAETEHLN 3HaHUA, YMEHUS, | [metowmxca 3HaHUN, COOTBETCTBYET COOTBETCTBYET NOMHOCTLIO KOHTpONA
" nn HaBbIKn YMEHUIA N HaBbIKOB MUWUHMMaIbHbIM TpeboBaHUSM. COOTBETCTBYET topmmpoBa
KomneTeH (BnageHwns) HeJoCTaToO4YHO AN TpeboBaHUsIM. MmetoLmxcs 3HaHui, TpeboBaHUsAM. s1 KOMNEeTeHLU
umn peLUueHnst NPaKTUYECKMNX NmetoLmxcs 3HaHun, YMEHWI, HAaBbIKOB U VimetoLmnxcsa 3HaHWN,
(npodeccunoHanbHbIX) YMEHUIA, HaBbIKOB B MOTMBALMK B LLeNIOM YMEHUIA, HaBbIKOB U
3agad Lenom JOCTaToYHO Anis [OCTaToOYHO Anst MOTUBALMM B NOSTHOWM
peLUeHNst NPaKTUYECKNX | peLleHus CTaHAapTHbIX Mepe 40CTaTovHO Anis
(npodheccrnoHanbHbIX) NPakTN4eCcKnx peLUeHNst CHoXHbIX
3agad (npodeccuoHanbHbIX) NpakTU4eCcKnx
3agad (npodeccuoHanbHbIX)
3agad
Kputepuu oueHvBaHus
[NonHoTa 3HaHu | 3HaeT n He 3HaeT nocTaBneHHbIX MoBepXHOCTHO CBoboaHo opueHTUpyeTcs B | B coBeplueHCTBe BrageeT
noHumaeT 3aaum B obnactm OpUEHTUPYETCS B MOCTaBJIEHHbIX 3afa4ax B NoCTaBNEHHbLIMU 3aa4amMu
MOCTaBIEHHbIE aQHanNUTUYECKON XMMUK NocTaBneHHbIX 3a4avax B 061acTu aHanMTUyeckomn B 061acTV aHanuTUYecKkoi
3ajauym B obnactu 061acT aHanUTUYECKOM XM XnMun o
YK-1 aHaNMTUYEeCKOi XMMUN Py6esxHbii
CnocobeH UMMM KOHTPO/b
OCZ”;%TE(MT Hanuune ymeHun |Ymeet Obyuatomiicst He ymeeT | Obyyvarowumincs  ucnbiTbiBaeT | ObyyatoLmiics fonyckaet | Obyuvatowmiics cBoboaHO zaiﬂi);?_:\;w_
KpMTMHECI(IMVI aHanM3MpoBaTh aHa/M3npoBaTb  MOCTaB/IeHHYIO | 3aTPyAHEHN Mpu  aHa/u3e | Masio3HaunTelbHbie aHanuM3npyeT MOCTaBfIEHHYIO |/|H,C|,VIBI/|/.'J.yaI1I,:H
AHANS 1 NOCTaBNEHHYIO 3agauy B 06nacTi | NocTaBneHHOW  3afaun BHETOYHOCTN MU  aHanm3e | 3apaqy B obnactu saatme:
3a4a4vyy B obnacTtu | aHanNTUYeCKon XMMnn obnactu aHaIMTUYECKOU | NOCTaBIEHHOU 3aa4n B | aHA/IMTUYECKON XUMUU !
CuHTE3 NO-1yka o 6 o TecTbl
VIHd)OpMaLlI/II/I, aHannTU4ecKon XUMUn 0obnactu aHannTU4yeCcKoun paszenam
XUMUA XUMUU
NMPUMEHATb ™ ™ ™ ANCUNNTIUHDBI
CUCTEMHBII] Hanunune Bnapeet He Bnajeet HaBblkamu | Obyuatowmiica  ucnbiTbiBaeT | Obyvatowmncs Bnageet | Obyvatowwmiics cBoboaHo TeopeTuueckme
noaxon Ans HaBbIKOB HaBblKaMn BbINOJTHEHUSA OCHOBHBbIX | 3aTpyAHEHUA npwv | HaBblKaMn paﬁOTbI npu | BNageeT HaBblKaMU paﬁOTbI BOMPOChI
pelLeHms: (BJ'Ia,El,eHVIe BbIMOJIHEHUSA XVIMVI‘-IeCISVIX na60paToprlx BbIMOJTHEHUU OCHOBHbIX | BbINOJTHEHUU OCHOBHbIX | MPWX  BbINOMHEHUNA OCHOBHbIX 3K3aMEHaLIMOH]
HOCTABEHHI OMbITOM) OCHOBHbIX onepaumi B obnactu XVMUYECKUX nabopaTopHbIX XAMUUECKNX nabopaTopHbIX XVMUYECKUX nabopaTopHbIX 0 3aaHus!
X 3373y XUMUYECKMX aHaNMTUYECKON XMMUK onepaumm B obnactu | onepauumn B obnactv | onepaummn B obnactu
NabopaTopHbIX aHaNUTUYECKON XMMUN aHaNUTUYECKoON XMMUn aHaNUTUYECKON XMMUK
onepauuin B obnactu
aHanUTUYecKom
XUMUA
NO-2yk-1 [lonHoTa 3HaHu | 3HaTb 1 O6yuvatoLleics He 3HaeT U He ObyuatoLleiics 3HaeT mHdopMaumio, CBO60OHO OPUEHTUPYETCS U




NnoHUMaTb NOHMMaEeT UHbopMaLumio, NOBEPXHOCTHO 3HAET U HeobxoanMyto ansi 3HaeT nHdopMaumio,
UHdopMaLMIo, HEeobX0ANMYIO ANS peLeHunst NMOHMMaET WHbOoPMaLuIo, peLLeHns MOCTaBEHHOM HeobxoauMyto Ansi
HEOBXOAMMYIO 411 | MOCTaBMeHHON 3afaun B Heobxoaumyto ans 3agaum B obnactu peLIeHns NocTaBIeHHOW
peLieHus 0611aCTu aHaNUTUYECKON XUMUK | peLLeHWsi MOCTaBNEeHHOM aHanNUTUYECKON XUMUK 3agayum B obnactu
NOCTaB/IEHHOM 3ajaum B o6nactu aHaNMTUYECKON XUMUK
3ajaum B obnactu aQHaNUTUYECKOWN XMMUK
aHanUTUYeCcKom
XMMUM

Hanuuune ymeHwnii | Ymeer npumenstb | He  ymeer NpuUMeHsITb | UCMbITbIBaeT — 3aTpyAHEHUst | YMeeT NpuMeHsITb CBO60AHO NpUMEHSIET
MH(opMaumio, MH(OpMaumio,  HeobxoauMmyio | npu NPUMEHEHUN | MHdopMaumio, WHGOopMaumio,
HeobXxoauMylo Ans | AN pelleHus MOCTaBeHHOM | MHdopMaumu, HeobxoanMyto ansi HeobxoanMyto Ansi
pelueHus 3ajauu B obnactu | HeobxoAMMON ANsi PELLEHUst | peLLeHUsl NOCTaBIEHHOM peLIeHns NocTaBIeHHOW
NOCTaBNEeHHOM QHaNUTUYECKOW XUMUK MOCTaBNEHHOM 3ajauM B | 3ajauu B obnactv 3ajayum B obnactu
3ajauM B obnactu 06facTm  aHanMTMYECKOW | aHanUTUYECKOW XMMUK aHaNMTUYECKON XMMUK
aHanUTUYecKom XUMUK
XUMUM

Hanwnune Brnageet HaBblikaMn | He BrafeeT HaBblkaMu McnbiTbiBaeT 3aTpyAHEHNS Bnapeet HaBblkamu YBepeHHo BriageeT

HaBbIKOB HeobXoANMbIMM HEOBXOANMBIMU AN peLLEHNsI npu nNpUMeHeHun HeobXoaANMbIMU AJ1st HaBblKaMW HEOBXOANMbIMM

(BnageHve ANS peLeHmnst NnocTaBfeHHOW 3aaum B HaBblkaMl HEO6X0AMMbIMU peLLeHns MOCTaBIEHHOM NS peLueHust

OmnbITOM) MoCTaB/IeHHOIA 06n1acTn HeopraH1yeckon ANS peLleHns 3aaauv B obnacty MocTaBNeHHON 3aaun B
3apaum B obnactu XUMUU NMOCTaBNIEHHOV 3ajauu B QHaNUTUYECKON XUMUK 06n1acTu aHanUTUYECKoM
aHanUTUYecKom 061acTh aHanUTUYeCKom XUMUM
XUMUM XUMUK

NO-3yk-1 [NonHoTa 3HaHMi | 3HaeT OCHOBHbIE He 3HaeT ocHOBHble pacyeTHble | MOBEPXHOCTHO 3HaeT 3HaeT OCHOBHble B coBepLueHCTBe 3HaeT

pacyeTHble GopMy”bl, UCronb3yeMble B OCHOBHbIE pacyeTHble pacyeTHble opMynbl, OCHOBHblE pacyeTHble
hopmyrbl, XMMWUYECKOM aHanuse B opMysibl, UCMOMb3yeMble B | UCMONb3yeMble B opMysibl, UCMOMb3yeEMbIE B
UCMOoNb3yeMble B 06/1acTN aHaNUTUYECKOW XMMUM | XMMWYECKOM aHanuse B XMMUYECKOM aHanuse B XMMWUYECKOM aHanuse B
XUMUYECKOM 0611acTu aHanUTUYECKou 0611aCTH aHaNMTUYECKoM o6nacTu aHanUTUYECKoM
aHanuse B obnactu XUMUK XUMUM XUMUM
aHanUTUYeCcKom
XUMUM

Hanuune ymeHwnii | Ymeet paccmoTpeTb | He ymeeT paccMoTpeTb VcnbiTbiBaeT 3aTpyaHEHUs YMeeT paccMOTpeTb CBO60AHO MpUMeHsieT
BO3MOXHblE BO3MOXHbIE BapuaHTbl peleHnst | Mpu NpYMeHeHUM BO3MOXHbIE BapuaHTbl BO3MOXXHbIE BapUaHThI

BapWaHTbl peLLeHmns
3a4auu, oLeHnBas
MX JOCTOMHCTBA U
HeoCTaTKuN B
obnactu
aHaNUTUYECKoM
XUMUN

3ajayun, oueHmBasa nx
AOCTONHCTBA U HEAOCTATKN B
06/1aCTN aHaNUTUYECKON XUMUK

BO3MOXHbIX BapyaHTOB
peLLeHuns 3aaauu,
OLIEHMBAsi UX AOCTOMHCTBA
M He#ocTaTkm B obnactun
aHaNUTUYECKON XUMUU

PELEHNA 3a4auu,
oueHnBada Ux 4OCTOMHCTBA
1 HepocTaTku B obnactu
QHaNUTUYECKOW XUMUK

peLLeHuns 3a4aum,
OLIEHMBasi UX [OCTOUHCTBA
N HeaoCTaTky B obnactu
AHANUTUYECKOW XUMUM

Hanwnuve
HaBbIKOB
(BnapeHue
OnbITOM)

Bnapeet HaBblkamMu
[N BbIMOJSIHEHUSA
Pa3nNYHbIX
MeToa0B
nccnenoBaHns
BellecTB B 0br1actu
aHanNUTUYECKon
XUMUM

He BnageeT HaBbikaMu Ans
BbINOSIHEHWSI Pa3NINYHbIX
METOA0B MCCNeaoBaHUs
BeLlecTB B 0bnactu
aHaNUTUYECKON XUMUU

McnbiTblBaeT 3aTpyAHEHUS!
npu NpYMEHEHUN HABbIKOB
NS BbINO/THEHUS
pasfIMYHbIX METOAOB
MCCNeaoBaHUs BELLECTB B
0611aCTV aHANIUTUYECKOW
XUMUK

Bnaneet HaBblkaMu AN
BbIMOSTHEHMSI PA3IUYHbIX
METOA0B MCCNeAoBaHNUA
BellecTB B 0bnactu
QHANIUTUYECKON XUMUM

B coBeplUeHCTBE BageeT
HaBbIKaMW 1151 BbIMOSIHEHUS
pasfINYHbIX METOLOB
NCCNeaoBaHns BELLECTB B
0671aCTV aHaNMTUYECKO
XUMUU




OriK -2

MO-1onk-2 [NonHoTa 3HaHUK | 3HaeT OCHOBHbIE He 3HaeT ocHOBHble pacyeTHble | MOBEPXHOCTHO 3HaeT 3HaeT OCHOBHbIE B coBeplueHcTBe 3HaeT

pacyeTHble ¢opmMynbl, Ucnonb3yemble B OCHOBHbIE pacyeTHble pacyeTHble popMynbl OCHOBHbIE pacyeTHble
Gopmynbl, XMMWYECKOM aHanuse B OopMynibl, UICMOMb3yeMbIE B | UCMOMb3yeMble B hopMynbl UCMONb3yeMble B
ncnonb3yemble B 061aCTN aHaNMUTUYECKOWM XUMUM | XMMWYECKOM aHanuse B XMMUYECKOM aHanuse B XMMUYECKOM aHanmse B
XMMUYECKOM 061acTn aHanUTUYeCKom 0651acT¥ aHanUTUYECKOM 061acTN aHanUTUYeCKom
aHanu3e B obnactu XUMUK XUMUN XUMUK
aHanUTUYeCcKom
XUMUM

Hanunuvne ymenun | Ymeer He ymeeT ocywecTsnsTtb McnbiTbiBaeT 3aTpyAHEHUS YMeeT ocyLecTBnsaTb B coBepLueHCTBe ymMeeT
OCyLLeCTBAATb pacyeTbl, aHanM3nMpoBsaTb npu pacuyeTax, aHanuse pacyeTbl, aHanM3nMpoBaTb OCYLLEeCTBNATb pacyeThl,
pacuyeTsl, nosy4eHHble pe3ynbTaThbl B NOJyYeHHbIX Pe3ynbTaToB B | MOJyYeHHblE pe3ynbTaThl B | aHanM3MpoBaTh
aHanM3MpoBaTb 06/1aCTN QHaNUTUYECKOW XUMUK | 06/1aCTM aHaNMTUYECKOM 06/1aCcTN aHANIUTUYECKON nosy4YeHHble pe3ynbTaThbl B
nosly4YeHHble XUMUK XUMUN 06/1aCTN aHaNUTUYECKO
pesynbTaThbl B XUMUK
obnactu
aHaNUTUYECKoM
XUMUM

Hanunune Bnapeet HaBblkaMu | He BnageeT HaBblkaMu WcnbiTbiBaeT 3aTpyaHEHUs BnapeeT HaBblkaMu B coBeplueHcTBe BnageeT

HaBbIKOB COCTaBNeHUs COCTaB/IEHUS 3aKJTIIOYEHMS NO Npy1 NCNONb30BaHNN COCTaB/EHUS 3aK/TIOHEHUS HaBblKaMW COCTaB/IEHUS

(Bnapexve 3aK/THOYEHUs No NpOBEeAEHHbIM aHanusam, HaBbIKOB COCTaBJ/IEHNS no NpoBeAEHHbIM 3aK/IOYEHUS MO

OMbITOM) npoBeaeHHbIM MCMbITaHUAM U UCCNefoBaHNAM 3aK/IOYEHNS MO aHanM3aM, UCMbITaHUAM K npoBeAeHHbIM aHanu3am,
aHanusam, B 0651aCTV aHaNUTUYECKOM NpoBeAeHHbIM aHanM3am, nccneaoBaHusaM B obnactu UCMbITaHUSIM 1
UCMbITaHUSM 1 XUMUK MCNbITAHWSAM U QHaNUTUYECKOW XMMUM uccnegoBaHvsM B obnactu
nccneaoBaHusaM B nccneaoBaHnsaM B obnactu QHaNUTUYECKOWN XUMUK
obnactu obuieii QHaNUTUYECKOW XMUK
XUMUK

WO-20nk-2 MonHoTa 3HaHun | 3Haet He 3HaeT cTaTucTUYecKuin MoBEPXHOCTHO 3HaeT 3HaET CTaTUCTUYECKMI B coBeplueHcTBe 3HaeT

CTaTUCTUYECKWIA aHanu3 ans cucrtemMaTmsaumm CTaTUCTUYECKWI aHaNNn3 aHanms gns CTaTUCTUYECKUI aHan3
aHanm3 ans pe3ynbTaToB Hay4HbIX Ansi cuctemMaTmsaumm cucTemaTmsaunm Onsi cuctemaTmsaumm
cucTemaTmaumm nccnefoBaHuii B o6nactv pe3ynbTaToB Hay4HbIX pe3ynbTaToB Hay4HbIX pe3ynbTaToB Hay4HbIX
pesynbTaToB QHaNMTUYECKON XMMUK nccnefoBaHuii B obnactv nccnefoBaHumii B obnactv uccnenoBaHuii B obnactu
Hay4HbIX QHaNUTUYECKOW XMUK QHaNUTUYECKOW XUMUK QHaNUTUYECKOWN XUMUK

NCCNeaoBaHuin B
obnactu

aHanUTUYeCcKon
XUMUM

Hanuune ymeHuin | Ymeer He ymeeT cuctemaTtmsmpoBaTb | Cnabo yMeeT | YMeeT cucTeMaTusMpoBaTb | B coBeplueHCTBe  yMeeT
CUCTEMATU3MpOBaT | pesynbTaThl Hay4HbIX | CMCTEMATM3UPOBaTb pe3ynbTaThl Hay4HbIX | CUCTEMATU3MPOBaATb
b pesynbTaTbl | MCCNeaoBaHuii B 0bnactu | pesynbTaThl Hay4HbIX | MCCnegoBaHU B 06nacTi | pesynbTaThl HaY4HBbIX
Hay4YHbIX AHANUTUYECKOW XUMUK WUCCNeaoBaHUn B 06M1aCTM | aHaNUTUMYECKON XUMUK uccneaoBaHuii B 061acTu

nccnenoBaHuin B
obnactu

QHANUTUYECKON XUMUM

AHANUTUYECKON XUMUM

aHaNUTUYECKoM

XUMUM
Hanwnuve Bnageet HaBbikaMu | He BnageeT HaBblkaMu Cnabo BnageeT HaBbIKaMm BnageeT HaBblkaMu B coBeplleHCTBE BlajeeT
HaBbIKOB cucTemMaTmsaumm cuUcTeMaTU3aUmM pesynbTaTos cucTemMaTvsaumm cucTemMaTmsaumm HaBblKaMy cucTeMaTusaLmm
(BnageHve pe3ynbTaToB HayYHbIX UCCNEaoBaHMiA B pe3ynbTaToB HayuHbIX pe3ynbTaToB HayuHbIX pEe3yNbTAaTOB HayYHbIX
OMbITOM) Hay4YHbIX 061aCcT! aHANUTUYECKON XUMUU | UCCNeaoBaHUi B 061acTm 1ccneaoBaHuin B 061acTu nccneaoBaHuiA B 0bnacTu

Py6exHbIi
KOHTpPOJ1b
pasgenam
AVNCUMMNINHBIL;
NHavenayansH
3aflaHue;
TecTbl
pasgenam
AVNCUMMNINHBI
TeopeTnyeckue
BOMPOCHI
3K3aMeHaLMOHI
0 33faHusa




NccneaoBaHnin B
obnactu
aHaNUTUYECKoM
XUMUN

aQHaNUTUYECKOWN XMMUK

QHaNUTUYECKOW XMMUK

aHaNMTUYECKON XUMUK

WNO-6omk-2

[NonHoTa 3HaHun

3Haet Kak

He 3HaeT kak npumeHsTb

[ToBEpXHOCTHO 3HaAeT Kak

3HaeT  KaKk  MpUMEeHATb

B coBeplueHcTBE 3HaeT Kak

NPUMEHATb 3HaHUA 3HaHUA B 06nacTax xumum ana NPUMEHATb 3HaHWUA B 3HaHUA B obnacTtax Xxvmum NPUMEHATb 3HaHUA B
B 06nacTsix Xummm | OCBOEHus TeopeTuyeckmx | obnactax  xumum  gna | ons OCBOEHUsI | obnactax  xumum  gns
ana ocBOEHUsA OCHOB 1 NPaKTUKN Npu peleHnn ocBOEHUsA TeopeTU4ecKmnx TeopeTn4yeCknx OCHOB n ocBOEHUsA TeopeTnYeCKnx
TeopeTn4ecknx 3agad B 06bnacTn | OCHOB M MNPaKTUKM  MpU | MPaKTUKW  MPW  PEeLUeHWM | OCHOB U  MpPaKTUKM  Mpu
OCHOB U MPaKTUKW | aHaNMTUYECKON XMMUU pelleHun 3agad B obnactv | 3apad B obnactn | pelweHun 3agad B obnactu
npun pelueHnn QHANUTUYECKOW XUMUK QHANUTUYECKON XMMUK AHANUTUYECKOW XUMUM
3agady B obnactu
aHanUTUYECKom
XUMUK

Hanvune ymenuin | Ymeert He ymeeT ncnonb3oBarb Cnabo ymeet YMeeT ucnonb3oBaTb OuyeHb xopoLlo ymeet
1crnonb3oBaThb 3HaHWA B 06nacTax XumMun ans MCNOb30BaTh 3HAHUS B 3HaHMA B 0611acTaX XMMun Mcrnonb3oBaTh 3HaHWSA B
3HaHWs B obnacTax OCBOEHUNA TeoOpeTUHEeCKnX obnactax xumum ana Ansa ocBOeHusA obnactax xumum ana
XUMUn ang4 OCHOB U NPaKTUKMN Npu pelleHnmn OCBO€EHUNA TeOpeTUHEeCKNX TeopeTn4eCKnx OCHOB U 0OCBOEHUA TEeOpPEeTNHECKNX
OCBOEHMUsI 3apady B obnactm OCHOB M NPaKTUKK Npu NpPaKkTUKW NpY peLleHnn OCHOB M MPaKTUKX Npu
TEOpeTNHECKUx aHanUTUYECKON XMMUK pelueHumn 3agady B obnactu 3agad B obnactu pelleHWn 3agay B obnactu

OCHOB U NMPaKTUKn
npy peLueHun
3agay B obnactu

aHaNUTUYECKON XMMUK

QHaNUTUYECKOW XMMUM

aHaNMTUYECKON XMMUK

aHanUTUYecKon

XUMUN
Hanuuue Bnageet He BnapeeT HaBblkamu Cnabo BnageeT HaBblkamu BnageeT HaBblkaMu B coBeplueHcTBe Bnageet
HaBbIKOB HaBbIKaMu MCMNONb30BaHUsA 3HaHU B MCMNONb30BaHUsA 3HaHWU B MCMNONb30BaHUs 3HaHUI B HaBblKaMW MCNONb30BaHUA
(Bnapexmne MCMonb3oBaHNS obnacTsax XMMun 4ns oOCBOeHUs1 | obnactax XuMum ans obracTsax xumum ans 3HaHWI B 06nacTax XuMmmm
onbITOM) 3HaHWI B 06NacTsaX | TeopeTU4eCKUX OCHOB U OCBOEHUSI TEOPETUYECKUX OCBOEHUSI TEOPETUYECKUX [ONs OCBOEHUs

XUMUn ang4 NpPakTUK1 Npu pelleHnn 3agad B OCHOB U NpaKTUKn Npu OCHOB U NMpaKTukKu npu TeopeTn4eCcKnx OCHOB U

OCBOEHWUs1 0611aCTV aHANMTMYECKON XMMMK | peLleHun 3adad B obnactu peLueHuu 3agad B obnactu NpPaKkTUKK Npu peLleHnn

TEOPETUHECKNX QHANUTUYECKOW XUMUM QHANUTUYECKON XUMUK 3afady B obnactu

OCHOB U MPaKTUKn
npw peLueHnn
3agad B obnactu
aHanUTUYeCcKon
XUMUN

aHaNMTUYECKOWN XMMUK

10



YACTb 3 MeTtoauuyeckue maTepuanbi, onpeaensiowume npoueaypbl oLeHUBaHUA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTepu3yroLwmx 3Tanbl POPMMPOBaAHUA KOMNETEeHLMN

YacTtb 3.1. TUnoBble KOHTPONbHLIE 3af4aHUs, HEO6XoAMMbIe ANA OLUEeHKU 3HaHUW, YMEeHUN, HaBbIKOB

1. CpepctBa
ANA UHAMBUAYanNU3auum BbiNONIHEHUs, KOHTpons uKcupoBaHHbIX BuaoB BAPC

1.1 .BbIMNOJNIHEHUE U COAYA UHONBUAYAIIbHOIO 3A0AHUA

Mecmo uHdAueudyanbHo20 3a0aHusi 8 cmpykmype ucyunauHbI

YyeGHble ULenu, Ha AOCTMXKEHME KOTOPbIX OPMEHTUPOBAHO BbINONMHEHWE UHAUBUAYANbHOIO
3aflaHuA: 3aKpenuTb W yrmybuTb 3HaHWS, MNOMyYeHHble Ha ayaWTOPHBIX 3aHATMAX, HaydYuTbCHa pellaTtb
CMTyaLMOHHblE 3a4a4n, onpeaennTb KOHEYHbIV pesynbTaT B 06y4eHnn No JaHHOW TeMe unv pasgeny.

Y4yeOHble 3apaun, KOTOpble AOMKHbI ObITb pelleHbl CTYAEHTOM B paMKax BbIMOJSIHEHUA
MHANBMAYaNbHOIO 3afaHus:

e cucTematM3aums 3HaHuW, OpMMpoBaHMe un oTpaboTka HaBbIKOB XWMWYECKOro MCCNeaoBaHus,
HakonneHue onbita paboTbl ¢ y4ebHON 1 Hay4YHOW NuTepaTypowu;

e COBEpLUEHCTBOBAHWE B U3MNOXEHNM CBOMX MbICIEN, CAMOCTOATENBbHOIO MOCTPOEHUSA CTPYKTYPbl paboThl,
MOCTaHOBKM 3afad, pacKkpbiTUe OCHOBHbIX BOMPOCOB, yMeHue chopMynmMpoBaTh NOrnyeckue BbiBOAbI U1
npeanoxeHus.

Mpy BBINOMHEHWN WHAMBMAYANbHOrO 3afdaHWs CTYOEHTbl MOryT WMCMOMb30BaTh Mobble yyYebHble
nocobus, KoOHCynbTauumn ¢ npenogasartenem. Kaxgomy CTyaeHTy AaeTcs CBOW BapuaHT paboTtbl. Pabota
BbINOMHAETCH B OTAENbHOW (He paboyen) TeTpagn ANs MHAMBMAYanbHbIX paboT. BeinonHeHHasa paboTta B
YCTaHOBMEHHbIN CPOK nepefaétcs Ha kadeapy npenogasaTento Ans nposepku. [penogasaTens
npoBepsieT ee 1 AernaeT COOTBETCTBYHOLLYIO OTMETKY: «3a4TeHO» WM «He 3ayTeHo». Ecnu pabota He
3a4yTeHa, TO OHa nepegaeTca CTygeHTy ansa gopabotku. [dopaboTaHHbii BapuaHT paboTbl BHOBb
HanpasnseTcs Ha NPOBEPKY NpenogaBaTento.

OBPA3EL
BapuaHTa nHamsmayansHoro 3agaHus

Tema: OKucnuTenbHO-BOCCTAaHOBUTENIbHOE TUTPpOBaHue
1 ypaBHﬂTb MEeTOA4OM 3JIEKTPOHHOIO ©anaHca, onpenennTb OKUCnnTernb U BOCCTaHOBUTENb

CrCl3+ Bry+ NaOH = Na,Cr0,+ NaBr+ NaCl+ H,0
Zn + Na,HAsO3;+ H,S0, = AsH3z+ Na,S0,4+ ZnS0,+ H,0

2 OkBMBaneHTHasi Macca NepMaHraHaTa kanvs anst TuTPoOBaHUsi B KUCINOW cpee paBHa....

3 OnpegenvTe Maccy noamaa kanust Heobxogumyro ons npurotoenenust 2,0 N pacTBopa ¢ MaccoBOW Jonen
KJ 30% (nnoTHocTb pacTBopa cuutaTb pasHon 1,00 r/mn)

4 Ha TuTpoBaHue pactBopa nepokcuaa Bogopoga (H,O,) B cepHokucnon cpefe notpebosanoch 25,00mn
pactBopa nepmaHraHaTta kanus ¢ tutpom 0,00400 r/mn. OnpepenuTte maccy nepokcuaa Bogopoaa B
nccregyemMom pacTBope.

Wkana n Kputepuun oueHnBaHusA
- OUeHKa «3a4meHO» BbICTaBIIAETCA, eCli CTYOEeHT BbINOJTHUN oonee 60% 3agaHus.
- OLeHKa «He 3a4meHO» BbICTaBndeTCAd, eClin CTyYAEeHT OTBeTUJ1 MeHee 60% BOMpPOCOB 3agaHu4.
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2. CpeACTBa And TeKywero KOHTpons

TECTOBbIE BOINPOCHI
AnA npoBeaeHNs TeKyLero KoHTpons

1. [nsa oTKpbITUS aHUOHOB | aHANUTUYECKON rPyNMbl B KAYECTBE peareHTa ncnons3yot pacteop BaCl,.

Kakoi 13 obpasyroLuxcst npu 9ToM 0CaakoB HepacTBopuM B paszbasneHHon HCI?
Bas(POa,).

BaSOy;

BaCOg;

CoOTBETCTBYIOLMM peareHToM Ansl MoHa GyaeT pacTBop
YKAXKUTE COOTBETCTBUE ONA KAXOOIo 3NNIEMEHTA 3A0AHNA

1. KaTNoH Bapus 1. cepHoOn KMCNoTbl
2. aHMOH xnopa 2. HUTpaTa cepebpa
3. KaTOH aMMOHUS 3. rmgpokcuaa HaTpus

pynnoBbIM peareHTOM Ha WOHbI KanbLins, CTPOHLNSA 1 Bapusa 9BNAeTCA pacTBop ...
CEepHO KUCNOTHI
rMapokcuaa HaTpus
a30THOW KUCMOTbI
cepoBoaopoaa

[ns o6HapyXeHUs MOHOB KanbLusi MCNOMb3yeTcs
Xnopug ammoHus

okcanart aMMOHMsI

cynbdua aMMOHUS

HUTpaT aMMOHUS

WNoH 6apus obpasyeT ¢ cynbdaT-MoHOM 0CafoKk ... LiBeTa
ronyboro

CBETNO-XeNToro

6enoro

30MOTUCTO-XENTOrO

Mpu BHeceHun B GecLiBETHOE Nams ropenku aHanuanpyemoro obpasiua, coaepxallero kanui, useT

nnamMmeHun CTaHOBUTCA ...

dronetoBbIM
Kentbim
KpacHbim
3eneHbiM

KayecTBeHHbLIM peareHTOM Ha MOHbI Kanusa aBnsieTcs
aueTar Kanus

recaumaHodeppart Kanus

TapTpar kanus

rekcaHuTpokobanbTaT HaTpuUs

Mpwu B3aumopencTaum noHos Fe ™ ¢ rekcaumaHodeppaTtom - (I1) kanust HabnogaeTcs 06pasoBaHue ...

Oyporo ocagka

O©enoro ocagka
TEMHO-CMHEero ocagka
KpoBaBO-KpacHOro pacteopa

paBnMeTpuyeckas popma — 3To hopma, B Bue KOTOPOI onpedensiemMoe BeLLecTBo

B3BELUMBAIOT
ocaxgaioT

ocaxgatoT, a 3aTeM B3BeLUNBaloT
MPOMBLIBAIOT U 3aTeM UNLTPYIOT

MopsiaoK BbINOAHEHNS KaYEeCTBEHHOIO U KONIMYECTBEHHOIO aHanuaa crnegyoLwmi:
o4YepenHOCTb BbIMOJIHEHNA aHalMM30B HE MMeeT 3Ha4YeHUA,




11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

KOSIMYECTBEHHbIN aHanua npealwecTtsyeT Ka4eCTBEHHOMY;,
CHa4varna BbINOJTHAIOT Ka4eCTBEHHbIA aHanu3, 3aTemM KONTIMYEeCTBEHHbIN;
Ka4yeCTBEHHbIN N KONIMYECTBEHHbIV aHanu3bl BbIMOMHAOT OHOBpPEMEHHO.

Mpwn rpaBMMETPUYECKOM ONpeaeneHnn antoMmnHns ocaxaeHmem ero B uae Al(OH); BecoBo
(rpaBumeTpuy4eckon) popmon aesnseTca

Al(OH)3

Al,O3

AlL,O3 . H,O

Al

Mpwn rpaBMMETPUYECKOM ONpedeneHnn cBnHUa B cnnaee nony4veHo 1,4642 r PbSO,4. Macca cBuHUa B
crnnaee cocTaBnsieT rpamm (—a)
OTBET 3AMNWANTE YMCNOM, OPOBHAA YACTb YEPES3 3AMATYHO, OKPYTJTIEHUE OO COTbIX

MeTtog aHanv3a, OCHOBaHHbIN Ha TOYHOM U3MEPEHUN Macchbl OrNpeaensemMoro BewecTBa U ero CoCTaBHbIX
yacTen, BblgensemblX B BUAE COeQUHEHUI MOCTOSTHHOMO COCTaBa, Ha3blBaeTcs ... .

lpaBumeTpUYECKNM;

O6beMHbIM;

TuTprmeTpryecknMm;

KauecTBeHHbIM.

|-|pl/l npoMbiBaHMN OCagkoB OAUNHAKOBbIMU obbemamu D,VICTVIJ'IJ'IVIpOBaHHOVI BOAbl HAMMeEHbLLUNE NoTeEpn 3a
cyeT ero pactsopumocTu 6yayT B crniyvae (Ks- npon3BegeHne pactBOpUMOCTH)

AgCl: Ks = 1,8 .10™°

CaC,04; Ks =2,3.10°

BaSO,; Ks=1,1.10™"°

Fe(OH)s; Ks = 6,3.10°%°

Mrpockonmyeckoe BeLLEeCTBO crieAyeT B3BELUMBATbL HA aHaNUTMYecKMx Becax B (Ha) ...
B XMMUYECKOM CTaKaHe;

B 3aKpbIiTOM OloKCe;

Ha 4acoBOM CTeKne;

Ha Bymare.

Haunbonee ygo6Hbl B paboTe kpuctannmyeckme ocagkm ¢ MacCcomn OKoso... T.
1,0;
2,0;
0,5;
1,5.

Mpw TMTpOBaHMM pacxoayeTcs crieayloLlee KONMYecTBo TUTpaHTa
paBHOe No 06beMy aHanM3npyeMmomy pacTBopy

n3bbITOYHOE

MeHblUee, YeM 06beM aHann3npyemMmoro pacTeopa
9KBUBAsIEHTHOE KONMMYECTBY OMNpeaensieMoro BeLlecTBa

Macca 6e3BoaHon wasenesomn kucnotsbl H,C,0,8 0,50 p,M3 pactBopa ¢ Tutpom 0,009000 rlem® paBHa.....r
OTBET 3AMVWNTE YNCITOM, OPOBHAA YACTb YEPES3 3AMATYHO, OKPYINIEHUME OO OECATHIX

3aKOHYUTb OMnpeaeneHe: TUTPOM Ha3bIBAETCS YUCHTO. .
MWUINMrpaMMoB BellecTBa B 1 Am® pacTeopa

rpamMmmoB BellecTBa B 1 cM™ pacTBopa

Monb BellecTBa B 1 cM® pacTBopa

rpamMmMoB BelliecTBa B 1 gm°® pacTBopa

Tpe6OBaHMﬂM K CTaHOapTHbIM BelleCTBaM COOTBETCTBYET.
CH3;COOH

HzCzO4 ' Hzo

(CH;).CO

CsHsCHO

MpaBunbHas 3anuck oTcHeTa ob6bema pacTeopa (cM°) no GlopeTke BMECTUMOCTbIO 25,00 cm*:
6,6
6,65
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22.

25.

26.

27.

28.

29.

30.

3L

6,6555
6,655

Macca ykcycHom kucnotel B 400,00 cm® 0,2000 monb/am® pacTBOpa COCTaBnseT.....T
OTBET 3AMUWUNTE YACITOM, OPOBHAA YACTb YEPES 3AMATYIO, OKPYITIEHUE 0O OECATHIX

. CooTBeTCTBYIOLLIMM MeToay TUTPUMETPUYECKOro aHannsa GyaeTt pacTBop BellecTsa

YKAXWTE COOTBETCTBUE AJ1A KAXKOOIO 3NEMEHTA 3AAAHUA

‘ 1. nogomeTpus 1. Auxpomat kanus
‘2. KOMIMIEKCOHOMETPUS 2. Cynbdat marHus
‘3. ankanumeTpus 3. lWlaBeneBas kucnota
‘4. aumaumeTpus ‘4. TeTpabopart HaTpus

. COOTBeTCTByFOLIJ,VIM MeToay TUTPUMETPUYEeCKOro aHanmsa 6y/:|,eT XnMun4yeckasa peakuma

YKAXNTE COOTBETCTBWE AN1A KAXKOOIO 3NEMEHTA 3A0AHUA

1. nogomeTpus 1. 2Na,S,0; + J, — 2NaJ +Na,S,0¢

2. nepmMaHraHaToMeTpus 2.MnO, + 8HY + 56 — Mn2t + 4H,0
3. KOMNNEKCOHOMETPUSA 3 ca2t + H2Y2' —cay2 +ont

4. HenTpanusauum 4.H" + OH = HOH

[nsa HenTpanu3aumm 150 mn pacTBopa rmapokcMaa Kanus ¢ MossipHoON KoHueHTpauven 0,2 monb/n
TpebyeTcst pacTBop, cogepxalumi ... rpamma(oB) ykcycHon kucnotsl (M(CH3;COOH)=60 r/monsb).
OTBET 3AMNWANTE YMCNOM, OPOBEHAA YACTb YEPES 3AMATYHO, OKPYITIEHME 0O OECATBIX

Ons Hentpanuaaumm 100 Mn pacTBopa ruapokcuga HaTpms ¢ MONAPHON KoHueHTpaumen 0.2 monb/n
notpebyeTca ... M pacTBoOpa CEPHOW KUCMNOThbl C MONSPHOM KOHLeHTpaunen 0,1 monb/n.
OTBET 3AMNWANTE UENBIM YACJIOM

Ona HenTpanusaumm 40 M YKCYCHOW pacTBOpa KUCHOTbI C MONSPHON KoHLUeHTpauuen 0,5 monb/n
TpebyeTcst pacTBOp, cogepXalluii ... Mofb rmapokcuaa HaTpus.
OTBET 3AMNWANTE YMCNOM, OPOBHAA YACTb YEPES 3AMATYHO, OKPYTJIEHME OO COTbIX

KakoBa macca HNOs3, cogepxawasnca B 500 mn pactBopa, ecnu ero Tutp paeeH 0,0063 r/mn?
0,0315;

6,30;

3,15;

0,0063.

O6bem pacteopa KOH ¢ MmonsipHol kKoHUeHTpauuen akeuBarneHTa 0,1Monb/n, HeobxoanmbI Ans
HenTpanusauum 20 Mn pacTBopa a30THOM KMCNOTbI C MONISIPHOW KOHUEHTpaunen akensaneHTa 0,15monb/n,
paBeH .. MUNITUNIUTPAM.

OTBET 3AMNWANTE UENBIM YACJIOM

3aKoHUNTb (POPMYMMPOBKY: MOMAPHASA KOHLIEHTPAaLIMS NOKa3biBAET YMCHO. ..
rpammoB BellecTtsa B 100 r pactBopa

rpaMMoB BelLecTa B 1 cM° pacTBopa

Monb BellecTea B 1 oM pacTBopa

Monb BellecTea B 1 cm® pacTopa

Mpwn oTcyeTe Mo GopeTKe rnasa HaxoOaTCs HKe MeHucka. MNpu 3ToM pesynbTaThl U3MepeHus obbema
pacTsopa nosyyatTcs:

3aBblLLEHHbIE

3aHWKEHHbIE

npaBusibHbIE

MOMOXeHMe rmna3s He UMeeT 3HaYeHUs
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32.

33.

34.

35.

36.

37.

38.

39.

40.

Ckayok TUTpPOBaHMA NEXUT B MHTepBanax pH = 8+12, uHgukatop
MeTWUIOBbI opaHxeBbi K, = 2,510~

HeNTpanbHbIi KpacHblit K, = 1,2-107"

ceHondTanenH K, = 7,9-10°

a-anHuTpodbeHon K, = 7,310

Mpwn kakom criyqyae TUTPOBAHNSA CKaYOK Ha KpMBOMW TUTpoBaHuA byaet GonbLue?
01M NH,OH n 0,1M HCI;

0,1 M CH3COOH n 0,1 M NaOH ;

0,1M HCI n0,1M NaOH;

01lM HF n 0,1M NaOH.

[ns npurotoBneHns TUTPOBAHHOTO pacTeopa:

HaBeCKy MepeHOCAT B MepHyl Konby v npu nepemewmnBaHWM [[OBOAAT pacTBOpP A0 METKM
OVUCTUNNIMPOBaHHOW BOLOW;

HaBeCKy noMeLlalT B MepHbId UUAMHAP U pa3basnsaiT AUCTUNNMPOBAaHHOW Bodow A0 Tpebyemoro
obbema;

HaBECKy MepeHOCAT B MEH3YpKy M A06aBns0T AMCTUNNUPOBaHHYO BOA4y A0 Heobxoanmoro o6bema;
HaBeckKy NomeLLalT B XMMUYECKWI CTakaH n obaBnstoT TpebyemMbin 06bem ANCTUNNUPOBaHHOW BOAbI.

TutpoBaHue no peakumm Na,B,0; + 2HCI + H,O= 2NaCl + 4H3;BO; oTHOCUTCS K MeToay
ocaguTenbHoro;

OKNCNUTENbHO-BOCCTAHOBUTENBHOIO;

KOMMJ1IEKCOHOMETPUYECKOTO;

KMCNOTHO-OCHOBHOTO.

TUTPOBaAHUA.

KakoBa HopmanbHocTb pactBopa HCI, ecnu Ha TuTposanume 10,00 mn ero pacxoayetcsa 12,50 mn 0,08000 H
pactsopa KOH?

0,05;

0,2;

1,0

0,1.

Kakoin 06bem pacteopa NaOH ¢ C, = 0,15000 monb/n noraet Ha TutposaHue 21,00 mn pacteopa HCl c C,
=0,1133 monb/n?

14,65 mn

15,86 mn

12,43 mn

11,50

Ckonbko rpammoB NaOH cogepxanock B pacTBOpe, €Crnv Ha ero HENTpanM3aumo M3pacxogoBaHo 12 mn
0,2 H pacTtBOpa cepHOWN KUCMOTHI.

9,6

0,48

0,096

4,8

[ina ycTaHoOBNEHWs1 TUTpa pacTBOpa NepmMaHraHaTta Kanusa npMMeHsieTcs CTaHgapTHbIA pacTBop
LLlaBeneBown KNCROoThbl

Tnocynbdgarta HaTpus

CEPHOM KNCMOThI

cynbdata xenesa (ll)

CooTBeTCTBYOLIUM MeToay TUTpumeTpudeckoro aHanu3a 6yget pactsop YKAXKUTE COOTBETCTBUE
ONA KAXKOOIro 3JIEMEHTA 3AOAHUNA

1. BpomatomeTpus 1. KBrO;
2. nepMaHraHaTomMeTpus 2. KMnOy4
3. XxpomatomeTpus 3. K,Cr,0y
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41.

42.

43.

44.

45,

46.

47.

48.

49.

50.

Mpn OKUCIMTENbHO-BOCCTAHOBUTENBHON peakumMm B Kucnol cpepe nepmanraHat kanus (KMnOy)
BOCCTaHaBMMBAETCS C 0OpPa30BaHMEM ...
KoMnOy

MnO,

Mn?*

Mn207

[ns nogkcuneHus pacteopa B NepMaHraHaToMeTpum UCTONb3YEeTCS ............. Kucnorta
HCI

HNO;

H,SO,4

H,C,04

Kakoe BelecTBO sABNsAeTCSA CTaHOapTHbIM (VICXO}J.HI:IM ) B VIOﬂOMeTpMVI?
I2;
Na,S,0, -5H,0:
K5Cr,07;
KI.

Ha tutpoaHue 20,00 mn pacTeopa LwaBeneBon kucnoTtbl HopmansHocTbto 0,05000 H. 3aTpaveHo
25,00 mn pactBopa nepmaHraHata kanvs. KoHueHTpaumsa TutpaHTa MOnb/1.
OTBET 3AMULWWUTE YXNCITIOM, OPOBHAA YACTb YEPE3 3AMATYHO, OKPYIMEHWE OO COTbIX

Yemy paBHa akBMBaneHTHast macca KMnO, kKak oKUCIUTENS NPU peakumsax B HeNTpanbHOM
cpene:

52,68;

31,61;

158,04;

79,02.

CooTBeTCTBYIOLLMM KOMMekcoHam ByaeT Ha3BaHue peareHTa
YKAXWUTE COOTBETCTBUE A1A KAXAOIO 3NEMEHTA 3AJAHNA

INNEKCOH- 1. HuTpunoTtpuykcycHas kucrnoTa
2. KOMMNNEKCoH-II 2. OTnneHanamMmmuHTeTpaykCcycHas Kucnorta
3. KomnnekcoH-111 3. OTuneHaMamuHTEeTpaaueTart HaTpus

B KOMMJTEKCOHOMETPUYECKOM TUTPOBaHNN Halle UCMNOJb3YKTCA ... MHOUKAaTOPbI.
cneu,mbmqecme;

KMCIMOTHO-OCHOBHbIE;

OKUCJTINTENIbHO-BOCCTAHOBUTESbHbIE;

MeTann-nHanKaTopbl.

Ha tutpoBaHue pactsopa kanbuusa 3atpadeHo 18,00 mn 0,0200 H. pacTBopa TpunoHa b. Macca kanbuusa B
pacTBope r.
OTBET 3AMNWANTE YMCNOM, OPOBHAA YACTb YEPES3 3AMATYHO, OKPYITIEHUE OO ThiICAYHbLIX

Ha tutpoBaHme 50,00 mn Boakl nowno 4,00 mn pacteopa TpunoHa b ¢ tutpom 0,00348 r/mn. O6was
)KECTKOCTb BOAbI paBHa......... maks/am°
OTBET 3AMNNWANTE YACITOM, OPOBHAA YACTb YEPES 3AMATYHO, OKPYTJIEHME OO JECATLIX

MPOYHOCTL KOMMIIEKCHBIX COEAMHEHNI YBENUUMBAETCS B PAAY
YKAXKUTE NOPALKOBbLIVN HOMEP 1A BCEX BAPUMAHTOB OTBETOB

K,[HgCl,]* =85-107*
|<71[Hg(NH3)4]2+ = 570 '10720

1
2
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51.

52.

53.

54.

55.

56.

57.

K [HgBu,]> =10-10*
K [Hgd,]> =14-10°%

3
4

XecTkocTb BoAbl 06YCIIOBNMBAIOT COMM
BbIBEPUTE HE MEHEE [1BYX BAPMAHTOB OTBETOB

cynbuabl U rmapokapboHaThbl kanbLmsa 1 6apust
kapboHaTbl 1 cynbgaThbl KanbLWsa U MarHns
rmapokapboHaThl KanbLums 1 MarHus
cynbuabl U rmapokapboHaThbl Kanus 1 Kanbuust

Kakolt 13 MeToaoB TUTPOBaHWSA Ucronb3yeTcs npu onpeaenennn Cl” metogom Mopa?
ankanMmeTpuyeckoe TUTPOBaHM

obpaTHoe TUTpoBaHue

TUTPOBaHWE 3aMeCcTUTenNs

npsiMoe TUTPOBaHWe

Ha tutpoBanue 10,15 mn pactsopa KCI 3atpayeHo 11,50 mn 0,01550 M pacteopa AgNO;. Paccuntath
maccy (r) KCI B 500 mn pacTtsopa.
OTBET 3AMNNWANTE YACITOM, OPOBHAA YACTb YEPES SAMATYHO, OKPYITIEHME OO COThbIX

PacTtBopumocTe BaSO, noHM3nTCs Npy o6aBneHnn B HacblLLeHHbIN pacTBop
KCI

H,O

H,SO,4

KNO;

TpeboBaHus, NpeabaBNAeMble K 0OCafkam B METOA4AX OCaANTENbHOIO TUTPOBAHMS
6onblioe 3HaveHue NP, Hannyne okpacku

mMarnoe 3Ha4veHue [P, BbicTpoe BbiNageHne ocagka

Manoe 3Ha4veHue P, MeaneHHoe BbiNageHue ocagka

ObICTpOe BbiNafeHne ocagka, OTCYTCTBUE OKPaCKu

3aBNCUMOCTb KONMYECTBa MOMMOLEHHOIo 00pasLoM N3NMyYeHUs OT KOHLEHTPaLMN U TONLWMHBI
MOrMOLLALLLErO CIOS ONMUCHLIBAETCS 3aKOHOM. ..

BaHT-INodhbba

ONHWTENHA

Bbyrepa-JlambepTa-bepa

BaH-[ep-Baanbca

B ocHOBe noTeHUMoOMeTpUYECKoro MeToda aHanmsa fexuT ypaBHEHUe ...
dapages
M'mbbeca
JlambepTa-byrepa-bepa
HepHcTa
58. O[C ranbBaHNYeCKOro anemMeHTa, COCTOSALLEero U3 Me4Horo 1 LMHKOBOIO 9N1EKTPOAOB,
norpyxeHHbix B 0,01 M pactBopsbl 1x cynbdaToB (EO(Cu2+/Cu) =0,34 B, EO(Zn2+/Zn): —0,76 B) paBHa
B

OTBET SAI'II/ILIJI/ITE YMCJIOM, APOBHAA YACTb YEPES3 3AMATYIO, OKPYIMEHME O COTbIX

59. OneKTPOoAHbIN MOTeHuuan aniMuHusa, norpyxéHHoro B 0,005 M pactBop Al (SOy)s,
(E°(A**/Al) = -1,66 B) paBeH B.
OTBET 3AMULWWUTE YXNCJTOM, POBHAA YACTb YEPE3 3AMATYHO, OKPYIMEHUME OO COTbIX

60. Xpomatorpaguyeckme MeTobl aHanmsa OCHOBaHbI Ha
onpeaenieHnn nokasaressi npenomseHms
ABNEHUN MUTPaLMM 3apsKEHHbIX MUKPOYaCTUL No4 AEACTBUEM BHELLHErO 3MEKTPUYECKOro nons
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+ pasgernieHMn KOMMNOHEHTOB CMeCU MexXay NOABWKHOW U HENOABWXHOW hazamm
SIBNEHUN NONsipU3aLumn MUKpO3neKkTpoaa

KPUTEPUU OLIEHKA
OTBETOB Ha TeCTOBble BONPOCHI TEKYLLEro KOHTPOs

- OLeHKa «OTMMYHO» BbICTaBnseTcs oby4vatolemycs, ecnv nonyveHo 6onee 81% npaBunbHbIX OTBETOB.
- OLleHKa «XOopoLLo» - nony4eHo oT 71 ao 80% npaBurbHbIX OTBETOB.

- OLleHKa «yOOBNEeTBOPUTENbHO» - NnonyyeHo oT 61 0o 70% npaBunbHbIX OTBETOB.

- OLeHKa «HeyaoBMeTBOPUTENBHOY - NONY4YEeHO MeHee 61% npaBurbHbIX OTBETOB.

3 CpeactBa Ansa pyo6exxHOro KOHTposns

BONMPOCbLI
AN NPoBeAeHNA KOHTPOJIbHbIX paboT (06pasubl 6UNIeTOB KOHTPOJIbHbLIX PaboT)

KOHTpOﬂbHaﬂ pa60Ta no Teme «XMMmM4yeckme MeToabl aHanmsa»

Bunet 1

1 Ykaxute npenmMmyulectea U HeAOCTaTKn TUTPUMETPUYECKOIro MeToda aHannaa.

2 Kakoii MHOMKATOp HYXXHO NMPUMEHWTb B Crydae TUTPOBaHMS UCCredyeMoro pactBopa kapboHaTta Kanwus
paboyMM TUTPOBAHHbLIM PACTBOPOM a30THOM KUCHOThI.

3 Tutp pactBopa xnopuga kanus paseH 0,0138 r/mn. Onpegenute MOMAPHOCTb, HOPMAarnbHOCTb 3TOrO
pacTtBopa n maccy KCI B 250 mn aTtoro pacteopa.

4 TpeboBaHWA K peakumsiM, NPUMEHSIEMbIM B PEAOKCUMETPUU

5 CKonbko rpaMMOB oOKcanaTa HaTpus Hago B3ATb Ans  npurotosreHus 250,00mn  pacteopa,
npegHasHaveHHoro Ansa onpegenexus tutpa 0,05 H pactBopa nepmaHraHata kanus

KPUTEPUU OLEHKA
OTBETOB Ha BOMPOCHI KOHTPOSILHbLIX paboT

«OTNNYHO» CTaBUTCH 3a MOSHOE U npo4yHoe 3HaHuMe MaTtepuana B 3agaHHOM obbeme. YMeHune pewaTtb
3afayun, noHMMaTb XMMNYECKY0 CYLLHOCTb aHalnn3a, npaBuiibHO BbIMOJTHATb pacyeThbl.

«XOpOLIJO)) BbICTaBIA€TCA 3a MNpPOYHOE 3HaHMe mMaTepumana npu mano3HauynTesibHbiIX HETOYHOCTAX B
pacyeTax, npun coctaBneHnn XMMN4eCKnx npoueccos, nNnpoTekarLwmnx npun aHanunse.

((y,EI.OBJ'IeTBOpI/ITeJ'IbHO» CTaBUTCA 3a 3HaHuMe wmaTtepuana C 3aMeTHbIMU npoﬁenalvm, HETOYHOCTAMMU,
ownbkamn B peweHnn 3agad npun coctaBiieHUn ypaBHeHI/IIZ XUMUNYHECKUX MNpoLeccoB, NpoTeKkarwmux npu
aHanumse

«Heyp,oaneTBopMTeano» BbICTaBNAeTCA 3a He3HaHue MaTtepuana, HU3KYK XUMUYECKYK KynbTypy,
HebonbLUON 06beM BbINONMHEHHbLIX 3a4aHUN HeyMeHMne pellaTtb 3ada4du, pr6ble oLmnbkn B pacyeTax
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4 TlpomexyTo4yHas aTTecTauusa obyyaroLlmnxcs No UToram usyvyeHmsa QUCLUUNINHbI
4.1 Bonpochbl gns npoBeAeHUA 3K3aMeHa No AUCUMNInHe « AHanMTU4eckasa XMMmua»
1. Mpeomet aHanutMyeckon XuMnn. OCHOBHbIE MOHATUSA aHANUTUYECKOW XUMUWN:  XUMUYecKas

aHanuTuMyecKkas peakuus, peareHT, aHanuUTU4eCKMn curHan. YyBCTBUTENbHOCTb WM TOYHOCTb MeToaa.
CneundunyHoCcTb 1 M3bupaTensHOCTb peakumin. PeakTuBbl, UCNOMb3yeMble B aHaNMTUYECKON XUMUU.

2. Cnocobbl npoBefeHVs aHanusa BelwecTBa: CYXUM MyTeM, MOKPbIM MyTem, aHanu3 rasos.
Knaccndukaumsa MeTogoB aHanm3a no xapakrepy aKCnepMMeHTanbHON TEXHUK.

3. KayecTBeHHbI W KOMMYECTBEHHbLIV aHanu3. 3agayv KONMYeCcTBEHHOro aHanu3a. [lpumeHeHue
KONMNYECTBEHHOro aHanM3sa B MOMOYHOW NMPOMBbILLSIEHHOCTW.

4, MeToauka n meTtoa aHanusa. lNogroToBka BeLLecTBa K KONTMYECTBEHHOMY ONPeAereHuio.

5. Knaccudmkauma MeToaoB KONMUYECTBEHHOro aHanu3a. [paBUMeTpuyeckuin 1m TUTPUMETPUYECKUIA
aHanms, ux cpaBHUTENbHbIE XapaKTEPUCTUKN.

6. Owwnbkn B aHanm3e. Cnocobbl ycTpaHeHns OLnBOK.

7. paBumeTpuyecknit aHanma. CywHocTb MeToaa. BeluncneHve pesynbtatos aHanusa.

8. PactBopumocTb. BnusHue pasnuuHbix (pakTopoB Ha pacTBOPMMOCTb oOcagka: pfobasneHve

3NEKTPONUTOB, COAEPXalUMX OOHOMMEHHbIE WOHbl, He COoAepXawnxX OAHOUMEHHbIE WMOHbI, KACMOTHOCTb
cpegnbl, Temnepartypa.

9. lMpoussegeHne pacTtesopumocTu. [MpaBuno npousBedeHuss pacTtBopumocTu. [lpousBegeHue
aKTUBHOCTEN UOHOB.

10. MeTog ocaxaeHusi B rpaBuMeTpun. TpeboBaHMs K oca)kgaeMol, BeCOBOM hoopmMaM M ocaguTento.

11. Cragun obpasoBaHua ocagkoB. Kpuctannunyeckve wn amopdpHble ocagku. BnusiHne pasnuyHbix
chakTopoB Ha nNpouecc 06pa3oBaHMsA 0CaaKOB.

12. TwurtpumeTpudeckui aHanmad. CywHocTb metoga. OCHOBHbIE MOHATMA: TUTPOBaHWE, TUTPOBAHHLIN
pacTBOp, TOYKa 3KBUBANEHTHOCTU. TpeboBaHMA K peakunsim B TUTPUMETPUYECKOM aHanm3ae.

13. Knaccudmkaunss MeTogoB TUTPUMETPUM: MO TUMY peakumun, No MeTody, Mo Cnocoby TUTPOBaHUS.

14. OcHOBHble pac4eTHble POpPMYrbl TUTPUMETPUYECKOTO aHanusa npy NPSMOM U KOCBEHHOM TUTPOBaHWK
15. Cnocobbl BblpaXKeHWUs1 KOHLEHTpauun B aHanMTU4eCckon XuMmn. TUTp No onpeaensiemMomy BeLlecTBy.
[MonpaBoYHbIN KOSPMULNEHT TUTPaHTA.

16. [puroToBrneHMe TUTPOBaHHbLIX PACTBOPOB (CTaHAAPTHbLIX U CTAaHOAPTU3NPOAHHbIX).

17. Meton HewTpanusauuu. CywHoCTb MeToga. AuuMaMMeETpUs U ankanumeTpusi.  TuTpaHTbl,
cTaHOapTHble BelllecTBa. PacueT aKBMBarneHTHbIX Macc.

18. KuCroTHO-OCHOMBHbIE WHOUKATOPLI, MEXaHU3M WX [OeWCTBUA: WOHHad, XpoModopHas Teopuwn.
CoBpeMeHHas Teopust UHOUKATOPOB.

19. TlokasaTenb TUTPOBaHUA N MHTEpBan nepexoaa okpacku uHaukatopa.

20. KpuBble TuTpoBaHus. Beibop nHamkatopa no KpuBbIM TUTPOBaHUS.

21. bydepHble pactBOpbl. MexaHwsM AenCcTBUS KWCNOTHOTO M OCHoBHOro Oydpepa. Pacuetr umx pH.
BydepHas emkocTb. ObnacTu npuMmeHeHns 6ydepHbIX pacTBOPOB B aHaNUTUYECKOW XUMUM.

22. Mertog pegokcumeTpumn. Ero cywHocTtb, knaccudmkauus. TpebosaHus k peakunsm. OkncnumTensHo-
BOCCTa@HOBMTENbHbIE NOTEHLUMAnbI, BIMSHUE Ha HUX PasnMyHbIX aKkTOpPOB.

23. Cnocobbl UKCMPOBaHUSA TOYKM IKBUBANEHTHOCTU B pedokcumeTpun. MexaHuam OevicTBust penokc-
WHOWKaTOPOB N MHTEepBan nepexoia ero OKpacku.

24. TlepmaHraHaTomeTpusi. Pabounii u cTaHgapTHbIE pacTBOpbl B METOAE. YCTaHOBMEHUE 3KBMBANEHTHbIX
macc. lNpumMeHeHne MeTo0B NepMaHraHaToMeTpun Ang onpeaeneHns OKUCNUTENen N BOCCTaHOBUTENEN.
25. Wopometpusi. O6was xapakTepucTuka MeTofa. YCroBus NPOBEAEHUs  MOL4OMETPUYECKMX
onpeaeneHun.

26. PactBopbl, Mcnonb3yemble B WMOLOMETPUM, OrnpedeneHve WX 3KBMBaNeHTHbIX Macc. WHaukaTop
meToaa.

27. Metog ocagutenbHoro tutpoBaHus. CyLHOCTb, knaccuduvkaumss metoga, TpeboBaHuSA K peakumsm.
Knaccudurkaums metogoB ocaguTenbHOro TUTPOBaHUS.

28. ycnoBus nNpUMEHEHWS METOOOB apreHToMeTpuu W TuoumaHatomeTpun. OnpegeneHne MOHOB MO
meTony Mopa n ®onbrapga.

29. KomnnekcumeTpusi. CywHOCTb MeTonoB, TpeboBaHust K peakumsiM. Knaccudukaums metonoB
KOMMNIEKCUMETPUYECKOTO TUTPOBAHUS.

30. KomnnekcoHomeTpusa. MNMOHATUA O KOMMMEKCOHaX, MX npeumyuiecTtsa. TpunoH b, ocobeHHoOCTU ero
XUMUYECKOIO CTPOEHMSI.

31. Cnocobbl UKCMPOBAHWS TOYKM IKBMBANEHTHOCTU B KOMMMEKCOHOMeTpun. MeTtann-nHamkaTopsl,
XVMU3M AENCTBUS.

32. KecTkoCTb NpuUpOAHbIX BOA. Buabl xecTkocTu, cnocobbl ux ycTpaHeHusi. Onpegenenue obuien
XEeCTKOCTU BOAbl TPUNOHOMETPUYECKMM METOLOM.
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33. dusmko-xummnyeckme metogbl aHanmmsa (PXMA). 3HadeHne OXMA B COBpEMEHHOW Hayke,
NPOMBbILLNIEHHOCTN, TeXHUKe. Knaccudukauns mMeTogoB XMMUYECKOTro, IN3NYECKOro U (PU3NKO-XMMNYECKOro
aHanuaa.

34. XpowmaTtorpadudeckne metogbl aHanmsa. CylHOCTb XpoMartorpadmyeckux MeTOAOB pasferieHus u
aHanu3a BellecTBa. Mx knaccudukaumsa no arperatHoOMy COCTOSIHWIO MOABWXHOW U HEMOABWXKHOW asbl.
TeopeTnyeckne OCHOBbI XpoMaTorpaduyecknx MeTonos (aacopObLMOHHON, OCaf0YHOW. pacnpeaenuTensHon
xpomartorpaguu.

35. Ontnuyeckne metoabl aHanusa. Knaccudumkaums metogos.

36. ABcopbunoHHbIN aHanu3. TeopeTnyeckue OCHOBbI MeToda. lNMpoucxoxaeHne cnekTpoB MOrnoLLeHns.
OnTtuyeckasa nnoTHOCTb pacTBopoB. 3akoH byrepa-Jlambepta-bepa. PoOTO3NEKTPOKONOPUMETPUYECKOE
onpeferneHue KoHLeHTpauun pactesopa. PoTOKONOPMMETPUYECKOE TUTPOBAHME.

37. IlloMUHeCcUEeHTHbIE MeTOAbl aHanu3a. Buapl MiOMMHECLEHTHOro cBeYeHust BelecTB. dnoopecueHumns 1
doccopecueHums. MeToabl KONMMYECTBEHHOMO FIOMWHECLIEHTHOTO aHanusa. TWTpoBaHuWe B NPUCYTCTBUU
TNIOMWHECLIEHTHBIX UHANKATOPOB.

38. OnekTpoxvMmunyeckme wmetoabl aHanmsa. Knaccudpmkaums aneKkTpoXMMMYECKMX MeTodoB, WX
OOCTOMHCTBA U HEOCTaTKM.
39. MoteHumomeTpusa. TeopeTumyeckne ocHoBbl MeToda. [lpaAmas noTeHUMoOMeTpuss W

noTeHumMomeTpmnyeckoe TutposaHue. pH 1 noHomeTpus. MNoHsATME 06 MOHOCENEKTUBHbLIX 3MEKTPOoAax, UX
CeneKkTMBHOCTL. [IoCTOMHCTBa MeToda MoHOoMeTpun. KpmBble NOTEHLMOMETPUYECcKoro TutpoeaHusa. Cnocobbl
HaxOXAEHUS TOYKW IKBMBANEHTHOCTU. TUTPOBAHUE CMECU CUMNBHOIO 1 criaboro anekTponuTa.

40. MHoukaTopHble SMNekTpoAabl W 9MeKTpoAbl CPaBHEHUS, MNPUMEHSIEMble MpU  PasnUYHbIX
NOTEHUMOMETPUYECKMX onpedeneHunsax. Tunbl noTeHumomeTpudeckux uenen. O6opygosaHne u npmbopsl,
npuMeHsieMble B MNOTEHLMOMETPUYECKOM aHanu3e, pH-meTpbl, MOHOMeTpbl. HacTtporika no 6ydepHbim
pacTBOpaM 1 NpoBedeHne aHanusa.

4.2 NMpuMmepHbIN 3K3aMeHaLMOHHbIN OBuneT Nno gucumnsivHe
«AHanuTnyeckasa xummusa»

Meton pepokcumeTtpun. Ero cyuwHoctb, knaccudwmkauus. TpeboBaHus k peakumam. OKMCAUTENBHO-
BOCCTaHOBMWTENbHbIE NOTEHUMArbI, BUSHWE Ha HUX PasnnyHbIX (hakTOpOB.

MoTeHumomeTpus. TeopeTuyeckne OCHOBbI MeToda. [lpsMas NMOTEeHUMOMETpUs U NOTEeHUMOMeTpUYeckoe
TuTpoBaHve. pH un wnoHomeTpus. [oHATME 00 WOHOCENEKTMBHBLIX 3MeKTpogax, WX CenekTUBHOCTD.
HoctomHcTBa MeToda noHomeTpuun. KprBble MOTEHUMOMETPUYECKOTO TUTpOoBaHMsA. Cnocobbl HaxoxaoeHus
TOYKUN IKBUBANEHTHOCTU. TUTPOBaHNE CMECK CUIBHOIO 1 cnaboro anekTponura.

MonekynsapHas copma KMCNOTHO-OCHOBHOIO MHAMKATOpa, ABMSOLWErocs criabo opraHM4eckon KUCIOTow
UMEET KpPacHYH OKpacKy, aHWOH 3TOW KUCMOTbl — XenTyl. [okasatenb TutpoBaHusa paBeH 5,0. Kakyto
oKpacky bygeT umeTb 3TOT MHAMKATOp, ecnn ero npndaeuTb k 0,0001 H pacTBopy KOH.?
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5.1 HopmaTuBHas 6a3a npoBegeHus

npomex(yTquoﬁ aTrectTauumum o6yqarou.mxc;| no pe3ynbTaTtam n3yvyeHnda aUCUUNIIUHDbI:

1) pencreyroee «IMonoxeHNe o TEKYLLLEM KOHTPONE YCNEBAaEMOCTU, MPOMEXYTOUHOW aTTecTaumm
obyyaroLwmxcs no nporpaMMmam BbiCLLEro oOpa3oBaHus (GakanaepuaT, cneuManuTeT, Maructpartypa) u
cpeaHero npodeccnoHansHoro obpasoanus B ProOY BO Omckuin FTAY»

5.2. OCHOBHbIe XapaKTePUCTUKU

npome)KyTquoﬁ aTTectTauum CTygeHToB NoO utoram n3yv4yeHmna guCcumniinHbl

Uenb
NPOMEXYTOYHOM aTTecTauum -

YyCTaHOBMEHWE YPOBHSI AOCTUXEHMUS KaXabIM obydatoLmmes Lenem
0byyeHunsa No gaHHON AUCLMNIIMHE, U3NOXEHHBIX B N.2.2 HAaCTOSALEN
nporpamMmmel

Popma
NPOMEXKYTOYHOW aTTecTauum -

3K3aMeH

MecTo 3K3ameHa

B rpacdmke y4yeOGHOro npouecca:

1) noaroToBKa K 3k3aMeHy 1 caadva 9Kk3aMeHa OCyLLecTBnseTcs 3a
CYET y4ebHOro BpemeHu (TpYAOEMKOCTHU), OTBEAEHHOIO Ha
9K3aMeHaLMOHHYIO CECCUI0 AN CTYOEHTOB, CPOKU KOTOPOWN
yCTaHaBMMBaKTCA NPMKa3oM NO YHUBEPCUTETY

2) OaTa, Bpemsi U MecTo MpOBeAEHUs 9K3aMeHa onpeaensieTcs
rpacdoukoM caayy 9K3aMeHOoB, YTBEPXKAAEMbIM JEKaHOM
BbiNyckatoLlero gakynsteTa

Popma 3k3ameHa -

NucbMeHHbIN

Mpouenypa npoBeageHus
3IK3aMeHa -

npeacTaBneHa B POHAE OLEHOYHbIX CPEACTB MO ANCUUNIIMHE
(cm. MpunoxeHue 9)

Ok3ameHaUMOHHasA nporpamma
no y4ye6Hon gucumnnuvHe:

1) npeacTtasneHa B OHAE OLEHOYHbIX CPeACTB N0 ANCLMMNUHE
(cm. MpunoxeHue 9)

2) oxBaTtbiBaeT pasgenbl NeNe 1-2 (B cooTBeTCcTBMM C M. 4.1
HaCcTosLLero JOKYMEHTA)

MeToaounyeckue maTepuanbil,
onpegensiowue npoueaypbl
OLleHMBaHUS 3HAaHUN, YMEHUN,
HaBbIKOB:

npeacTaBneHbl B OHAE OLEHOYHbIX CPEACTB MO AUCLUMITMHE
(cm. MpunoxeHue 9)
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NIUCT PACCMOTPEHWUA U OQOEPEHUN
®DOoHA OLEHOYHbIX CPeACTB Y4eOHOU AUCLUMIIUHbI
AHanuTuyeckas Xumus
B coctase OIMOI 19.03.03 MpoAyKTbl NUTaHMSA XXKMBOTHOIO NPOMUCXOXAEHUSA

1). PaccmoTtpeH M ono6peH B kayecTBe 6a30BOro BapuaHTa:

a) Ha sacepannu obecneumnsaroLei kaceapbl MaTEMaTUHECKUX U ECTECTBEHHOHAYYHBIX AUCLUNINH;
npotokon Ne 43 ot &/ . &% .2021. /
V/ 4

3aB. kacbeapoit, KaHA. 3KOH., AOLEHT /// CrenaHosa T.10.

6) Ha 3acepgaHumn metoaunyeckon kommccum no Hanpasnenuto 19.03.03 MpoaykTbl NUTaHUS
YXMBOTHOrO NPOUCXOXAEHUS

npotokon Ne 77 ot o4 045.2021.
Mpencepatens MKH — 19.03.03, kaHA. BETEPUH. HayK, AOLEHT %qu H.B.

2) PaccmoTpeH u ofo6peH BHELWWHUM 3KCNEepToOM
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U3MEHEHUA U OONONHEHUA
K poHAY OLEHOYHbIX CPeACTB Y4eOHOW ANCLUNIIUHbI
B coctaBe OINOI 19.03.03 MpoAyKTbl MTUTaHUSA XKUBOTHOIO NPOUCXOXOEHUS

BenomMmocTb usamMeHeHuM

Cook OTmeTKa
POk, 06 yTBepXAEHUWN/cornacoBaHum M3MeHEHUN
C KOTOPOro Homep 1 ocHoBHOE coaepxaHue
pykoBogutens OlNMOr
BBOAUTCS N3MEHEeHNst W/Mnn OOMNOMHEHUS MHMUMaTop T
n3MeHeHune N3MEHeHUs

npegcegatens MKH
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