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BBEAEHUE

1. doHO OUEHOYHbLIX CpeAcTB MO  AUCUMNIIUHE SBRAeTca o00s3aTenbHbiM  060COGNEHHBIM
npunoxeHnem k Pabodyeit nporpaMme AUCUMUNIUHBI.

3. ®oHO OLEHOYHbIX cpeancTtB  ABINAeTCA COCTaBHOW 4acTblo HOpMaTMBHO-METOANYECKOIo
obecneyeHnsi CUCTEMbI OLIEHKM Ka4eCcTBa OCBOEHUS 06yqarou.u/||v|v|0ﬂ yKa3aHHOIZ AOncUuunninHbl.

4. Mpu nomowm POC  ocCyWecTBNSETCS KOHTPOmNb M yrnpaeneHue npoueccoMm ¢opMUpoBaHus
oby4yarommMmcsa KoMneTeHUMn, M3 Yncna npegycmoTpeHHbix PrOC BO B kadecTBe pe3ynbTaTOB OCBOEHMS
ONCUMMANHBI.

5. ®oHA OUEHOYHbIX cpeaocrte no agucuuniinHe BKIOYaeT B cebs: OLEeHOYHble cpencrtea,
npumMmeHdaemMmble  Ond BXOOHOro KOHTPONA; OLEeHO4YHbIe cpencrtea, npuMeHdaemMble B pamMKax
nHamemnagyann3aumm  BbINOJTHEHUA, KOHTPOIA Ct)I/IKCI/IpOBaHHbIX Bngoe BAPC; oueHo4Hble cpencrtea,
npuMeHdaemMble OnA TeKywero KOHTpOoNA W OueHOYHble CcpencrtBa, npuMmeHdaemble npu I'IpOMe)KyTO‘-IHOIZ
aTtrectaumm no Uutoram ndyveHuna ancunnimHbl.

6. PaspaboTyvkamy (pOHOA OLEHOYHBIX CPEeACTB MO AWUCUMNIMHE SIBMSATCA npernoaaBatenu
kadpegpbl  MaTeMaTMYECKMX U eCTECTBEHHOHAYYHbIX  AMCUMMNWH, obecreuvBalowelrt  n3ydeHue
obyyalolmmnca  gucuunivHel B yHuBepcuTeTe. CopepxaTenibHOW OCHoBOW Ans  paspabotkn ®OC
nocnyxwuna PaGoyasi nporpaMma gUCLMUNIIVHBI.



1. OXXMOAEMbIE PE3YJIbTATbl M3YYEHUA
y4ebHOMN ANCLUMNINHBI, NePCOHanbHbLIN YPOBEHb AOCTUXEHUA KOTOPLIX NpoBepsieTcs
C UCNOoNb30BaHUEM NPeACTaBeHHbIX B M. 3 OLEHOYHLIX CPeacTs

KomneTteHuun,

Koa un KoMMNoOHeHTbI KoMneTeHuun,
B cboPM"p?BaH"" HauMeHoBaHue opMMpyeMbIE B paMKax AaHHOW AUCUMUMITUHBI
KOTOPbIX 3aieMICTBOBaHa o
AMCUMIANHA WHAnKaTopa (kak oXXMaaeMbln pesynbTaT ee 0CBOEHUS)
AOCTIKEHUA 3HaTb 1 yMeTb aenatb BNageTb HaBbIkaMu
Koq, HanmeHoBaHue KOMMneTeHLUn ~
noHMMaTb (oevictBoBaTh) (MmeTb HaBblkK)
1 2 3 4
MpodeccnoHanbHbIE KOMNETEHLMN
MO-1yca. 3HaeT ”n noHumaeT | Ymeet Bnapeet Hasblkamn
AHanusnpyet nocTaBneHHble aHanuManpoeaTb BbINOSTHEHMS OCHOBHbIX
3agavy, Bblgenss | 3agaum B 06nactu | NocTaBreHHy XUMNYECKNX
ee 6a3zoBble | aHanNUTUYECKoN 3agadyy B obnactu | nabopaTopHbIX
cocTaBnsawLune, XUMnn aHanuTU4eckon onepauuii B obnactu
ocyLiecTensaeT XUMUN aHanuMTU4eCcKom XMMmmm
CnocobeH [EeKoMMo3nLmio
OCYLLECTBNATL | 3adauun
NOWCK, naO-2y1 3HaeT wuHdopmauuto, | YmeeT npumeHsTb | Bnageet HaBbikamu
KpUTUYECKUIA Haxoaut n | Heobxogumyto  ans | MHcopmauuto, HeobxoauMbIMK Ans
aHanus n KpUTUYECKU peLleHns HeoOXxoaumMyo  Ons | peweHus
CUHTE3 aHanusunpyet NnocTaBneHHOMN peLueHns NnocTaBfeHHON 3agaun
VK-1 nHcbopmauun, WHcpopmauuto, 3agaun B o§nacm NnocTaBreHHON B obnactu §
NPUMEHATb HeoOXxoaMMmylo Ond | aHanUTUYECKOn 3agaym B obnacTu | aHanMTMYEecKon XMMum
CUCTEMHBbIN pelueHus XUMUN aHanMTu4eckomn
noaxon Ans NnocTaBfEHHOWN XUMUN
peLleHus 3agayn
nocrasneHHbIX | UO-3yc1 3HaeT gocTomHCTBa 1 | YMeeT paccMoTpeTb | Bnageet HaBbikamu
3agay Paccmatpusaet HenocTaTky BO3MOXHble ONS BbINOMHEHNs
BO3MOXHble pasnu4YHbIX METOAOB | BapuaHTbl pPEeLUeHUst | pasfnnYHbIX METOO0B
BapWaHTbl pelleHnst | uccrneqoBaHus 3a[a4u, OLUeHMBas MX | UccrnegoBaHUs
3agayn, oLueHuBasi | BewlectB B obnactM | JOCTOMHCTBA M | BellecTB B obnactu
MX [OOCTOMHCTBA W | aHaNUTUY4ECKOMN HenocTaTky B | aHanUTU4eCcKon Xmummm
HenocTaTku U T.4 XUMUM obnactu
aHannTn4eckomn
XUMUN
na-lonk-2 3HaeTt OCHOBHble | YMmeeT ocyllecTBnatb | Bnageet HaBbikamu
OcyuiecTBnsaer pacyeTHble OpMyrbl | pacyeThbl, COCTaBIEHUSA
pac4eTsl, ucnonb3yemble B | aHanuaupoBaTb 3aKMYeHns no
aHanuanpyet XMMWUYECKOM aHanu3e | nornyyeHHble npoBeaeHHbIM
NonyYeHHble B obnactu | pesynbTarhbl B | aHanusam,
pesynbTaTbl W | aHanuTU4eckomn obnactu MCNbITaHMAM U
COCTaBnseT XUMUMN aHannTU4eckomn nccrnenoBaHusM B
3aKnYeHne no XUMUMN obnactu
NpoBeAEHHbIM aHanUTUYeCcKon XMMmmnm
CnocobeH aHanusam,
NPUMEHATb NCNbITAHNAM 7
OCHOBHbIlE nccnegoBaHUaAM
3aKOHbI U MO-2onk-2 3HaeTt Ymeet Bnapeet HaBblkamu
MeToAbl Cwncrematusmpyet CTaTUCTUYECKUN cucTeMaTusnpoBaTth cuctemaTtumsaumm
uccrefoBaHun | pesynbTaThbl aHanuns3 Onst | pesynbTaTbl Hay4HbIX | pe3ynbTaToB Hay4HbIX
OrlK- 2 €CTECTBEHHbIX | Hay4HbIX cuctemaTtusanmm ncenegoBaHuin B | nccrnenoBaHun B
Hayk ons nccnenoBaHuin pesynbTaToB obnactu obnactu
pelleHns 3agad Hay4HbIX aHannTU4eckomn aHanUTU4YeCKon XMMnn
npodheccmoHan ncenenoBaHuin B | XumMumn
bHOW obnactu
neaTenbHOCTU aHanuTn4eckon
XUMUMN
MO-6ork-.2 3HaeT kak NpuMeHsTb | YMeeT ucnonb3oBaTb | Bnageet HaBbikamu
MpMeHsieT 3HaHUSA | 3HaHMS B 00MacTaX | 3HaHMA B obnacTsax | UCNONb30BaHUS 3HAHUI
XUMUN npuv | XUMUN ONs OCBOEHUS1 | XUMUW ANs OCBOEHUS | B 0ONACTAX XMMUKM ONist
npoBeaeHun TEOPETMYECKMX OCHOB | TEOPETUYECKMX OCHOB | OCBOEHUSI
nccnenoBaHuin min NpPaKTUKK npu | n NpPaKTUKK npu | TEOPETUYECKMX OCHOB U
peLleHnm pelweHn 3agad B | peweHMM 3adady B | NPaKTUKK NPU peLleHnmn
npodeccrnoHankeHbl | obractu obnactu 3agad B obnactu
X 3agad aHanuTu4eckon aHanuTU4eckomn aHanUTU4YecKon XMMmmm
XUMUMN XUMUMU
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YACTb 2. OBLLAAA CXEMA OLIEHUBAHWA XOOA U PE3YIIbTATOB U3YHEHUA
YYEBHOM ANCLUUMIINHDBI
OOGLume KpUTEepUN OLIEHKU U peecTp NPUMEHsIeMbIX OLIeHOYHbIX CPeacTB

2.1 O630pHaA BeAOMOCTb-MaTpu1LUa OLeHUBaHUA Xo4a U pe3yrnbTaToB U3yyeHus yue6Hom
OVUCUMNINUHBI B paMKax negarorM4yeckoro KOHTponsi

PexXum KOHTPOMbHO-OLLEHOYHbIX MEPONPUATUIA
Kareropus camo- B3anmo- npenOoLJ:Le;Ka = C;ggggl:gsmenﬂ cﬁ%“:n;;
KOHTPOSIS U OLLEHKN oLeHKa oLleHKa
BaTens npoun3BoaCcTBa OLleHKa
1 2 3 4 5
WHansuayanusauus
BbINOMHEHNS®,
KOHTpOnb 1
¢hukcnpoBaHHbIX
BmagoB BAPC:
- BeinonHeHne n
MpoBepka
chava
MHAVBNAYANbHOTO 1.1 MNCbMEHHbIX
paboT

3a4aHus
Tekywmn 5
KOHTPOJIb:

TecToBblE

BOMpPOCHI 4Ns

- TecTMpoBaHue 2.1 nposeneHns

TeKyLLero

KOHTpOIS
PyGexHbIn 3
KOHTPOIb:

Bonpocbl ans

- No uToram 31 nposeneHns KoHTponbHble
N3y4eHus pasgernos ' pybexHoro paboTbl

KOHTpPOIS
MpomexyToyHas
arrectauunsa*® Bonpocbl ans
obyyarowmxca no 4 NOArOTOBKW K 3K3ameH
nToram nsyveHus 3K3aMeHy
OVUCUUNIIUHBI

* AAHHbIM 3HAKOM MOMEYEHbl MHANBMAYaNu3anpyemble Buabl y4ebHom paboThl

2.2 O6wue KpUTEepUn OLLEHKM Xo4a U pe3yrnbTaToB
M3yYeHUs y4eOHOM AUCLMNIINHBI

1. ®opmManbHbIA KpUTEPUM NOJNy4YeHUss obyyarommucs
NONOXUTENbLHOW OLeHKM MO UTOramM U3y4YeHUs AUCLUNITNHDbI:

1.2 lMo kaxxgow M3 NpegyCMOTPEHHbIX MPOrpaMmon BUaoB paboT
no AvcumniimHe obyyaroLuncsa yCrnewHo oTYnTancs nepeg
npenogasaTenem, 4EMOHCTPUPYS NPY 3TOM OOJDKHbIN (HE Hbke
MWUHUMAarbHO MPUEMIIEMOTO) YPOBEHb CHOPMMPOBAHHOCTM
3NEMEHTOB KOMMNETEHL M

1.1 MNpegycmoTpeHHasa nporpamma
N3yYeHUst AUCUUMNNHBLI 00y4YaroLMmcs
BbIMOSIHEHA MOMIHOCTbLIO 40 Havana
npoLecca NPOMEXYTOYHON aTTecTaumm

2. N'pynnbl HedpopManbHbIX KpUTEpUEB
KayeCTBEHHOW OLeHKMN paboTbl 06y4arowerocs B paMKkax M3y4eHUss QUCLMUIIIUHDI:

2.1 Kputepum oLeHKN KavecTBa Xoaa

npoLecca 1u3y4yeHus oby4aroLmmcs 2.2. KpuTepun oLeHKN Ka4ecTBa BbINOMTHEHNS] KOHKPETHBIX
nporpaMmmbl ANCLUNINHBI (TEKYLLEN Buaos BAPC
yCrneBaemocTm)




2.3 KpuTepun oLieHKN KayeCcTBEHHOIO
YPOBHS UTOTOBLIX PE3yNbTaToB

n3yvyeHnda ancunnimHbl

2.4, KpI/ITepI/II/I aTTeCcTaUunoHHON OLIEHKN Ka4eCTBEHHOro YPOBHA
pe3ynbTaTtoB N3y4eHUA ANCUUMITUHDI

2.3 PEECTP

3anemMeHTOB (hoHAA OLleHOYHbIX CPeACTB Mo y4eGHOW AucUMNInHe

Mpynna OueHoYHOEe CPefCcTBO UMK ero anemMeHT
OLIEHOYHbIX CPeacTB HanmeHoBaHue
1 2
1. CpencTBa PekomeHaaLmMn No BbINOMHEHUIO MHONBUAYANbLHOIO 3a4aHns

ONs MHauBMAyanusauum
BbINOJTHEHUS,

KOHTpoOnA
(hMKCUPOBaHHLIX BUAOB
BAPC

LWkana n Kputepum oueHnBaHuUA pe3dynbTaToB BbIMNOJTHEHNA
nHamemnayanbHOro 3agaHua

2. Cpencrsa
ANA TeKyLero KOHTpons

TecToBbIE BOMPOCHI AndA NoAroToBKU K J'Ia60paTOprIM-I'IpaKTI/I‘-IeCKI/IM
3aHATUAM

Wkana n Kputepum oueHnBaHuUa TeCToBbIX BOMNPOCOB

3. Cpencrea Bonpochkl Ansi npoBegeHNs KOHTPOIbHOW paboThl
Ana pybexHoro KoHTpona | LLkana n Kputepum oLeHNBaHUS pe3ynbTaToB KOHTPObHbLIX paboT
4. CpepcTBa lMnaHoBas npoueaypa NpoBeaeHUs aKk3aMmeHa

AN NPOMEXyTO4YHOMN
aTTecTauum no utoram
M3y4YeHUs AUCLMNIIUHDI




2.4 OnucaHuwe nNokasaTerneun, KpUTepUEB U LUKar OLEeHMBaAHUSA M 3TanoB

d)OpMI/IpOBaHVIﬂ KOMMeTeHUMn B pamMKax AuCunniinHbI

YpPOBHW CHOPMUPOBAHHOCTN KOMMETEHLININ

KoMneTeHuna He

MUHUMarbHbIN cpeaHun BbICOKMI
cchopmmpoBaHa
OueHkM chopMMPOBAHHOCTM KOMNETEHLMIA
2 3 4 5
OueHka OueHka OueHka OueHka
«Heydosriemeopu | «ydosremeopu «XOPOWO» «OMIAUYHO»
mesibHO» mesibHO»
XapakTepuctuka coopMmMpOBaAHHOCTM KOMMETEHLUK ®dopmbl
Kop MokasaTe | KomneTeHums B CcpopmumposaH | CoopmuposaH | CchopmupoBaH "
VHpek | nHauk b NoOMnHon mMepe He HOCTb HOCTb HOCTb cpencTs
cu aTopa WNhavkaTo OLEHMBaH | ccopmmupoBaHa. KoMneTeHumm KoMneTeHummn KoMneTeHUmnmn a
Ha3Ba | OOCTU pbi nsa — Nmetowmxes COOTBETCTBYET B LIENIOM MOSMHOCTbLIO KOHTPON
Hne KEHW | oMneTeH 3HaHWA, | 3HaHWIW, YMEHWA | MUHMMAaInbHLIM | COOTBETCTBYET | COOTBETCTBYET q
komne " Lm YMEHUS, | 1 HaBbIKOB TpeboBaHusiM. | TpeboBaHusAM. | TpebGoBaHUSIM. dopmup
TeHLK Komn HaBblkN HeOoCTaToO4YHO Nmetowmxcsa Mmetowmxcs Vmetowmxcs OBaHVS
" eTeHy (BnageHn Ons pelweHus 3HaHWUN, 3HaHUN, 3HaHUN, KoMmneTe
nn ) NPaKkTU4ECcKNX YMEHUN, YMEHUN, YMEHUHN, HLMIA
(npodheccuonans HaBbIKOB B HaBbIKOB U HaBbIKOB U
HbIX) 3agay uenom MOTUBaLMM B MOTUBaLMM B
[OCTaTOYHO uenom NnosiHoM mepe
Ons peweHus O0CTaToO4YHO O0CTaTo4YHO
NPaKkTU4eCKUX | AONSA pelweHnsa | Ans peweHus
(npodheccunoHa | cTtaHOapTHbIX CINOXHbIX
NbHbIX) 334a4 | NPaKTUYECKUX | MPaKTUYECKUX
(npodheccuoHa | (npodeccroHa
NbHbIX) 3aa4 NbHbIX) 3aa4
Kputepuu oueHvnBaHns
MonHoTa 3HaeT un He 3Haet MoBepXxHOCTHO CsoboaHo B cosepLueHcTBe
3HaHUN NOHUMAET NOCTaB/IEHHbIX OpPUEHTUPYETCA OpPUEHTUPYETCA BnageeT
nocTaBfieH 3ajayn B obnactu B MOCTaBJIEHHbIX B MOCTaBJIEHHbIX MOoCTaBNeHHbIMU
Hble aHanMTUYeCKom 3ajayax B 3agayax B 3agayamu B
3ajauv B XMMUK obnactu obnactu obnactu
obnactv QHaMTUYECKON | aHanMTUYeCKom aHaNMTUYECKOI
aHanuTu4e XUMnUn XUMnUn XnMnn
CcKov
XUMUM
YK-1 Hanuune |Ywmeer Obyuatowmiicss  He | OByyatowmincs Obyuatowuics ObyyatoLuica
Cnocob yMeHUi aHanM3npoB | yMmeeT UcnbiTbiBaeT Aonyckaet cB060AHO
eH aTb aHanM3npoBaTb 3aTPyAHEHUS Mpu | Mano3HAYUTeNbH | aHaU3MpyeT Py6exHbilit
ocyLlec rnocTaB/ieHHY | NOCTaBNEHHYIO aHanuse ble HETOYHOCTU | NOCTaBNEHHYIO KOHTPO/b
TBAATL | 1] 10 33ajadvy B|3adadvy B o§nacm NocTaBNeHHO npv aHanuse | 3ajaqy B 06naicw| no
NOoWCK, 1VK-1 obnactm aHaIMTU4eCcKoun 3a/layn B o6nazcw| NoCTaBIeHHON aHannMTn4yeckoun pasaenam
KpUTn4Y aHanuTUyecK | XuMmnmn aHaInTU4eCcKoun 3a/ayn B 06nacTu | XxumMum AncunnnnH
ecKui Ol XMMUK XUMUK aHaNMTUYECKO bl;
aHanun3 XUMUn MHAVIBVILlya
n Hanwune |Bnapeet He Bnaaeet | O6yyatowwmincs O6yuatoLuincs O6yuatoLpmics NbHOE
CUHTE3 HaBbIKOB HaBblkamMu | HaBblkamMu NCNbITbIBaET Bnageer cB060AHO 3afaHue;
UHdop (BnageHy | BbiNonHeHMs | BbIMONHEHNS 3aTpyAHeHMs Npu | HaBblkaMy paboThl | Bnageet Tectel  no
Mauum, e OCHOBHbIX OCHOBHbIX BbIMOJIHEHUN npy  BbLIMNO/IHEHWM | HABbIKkaMK paboTbl | pasaenam
npuvMeH OMBITOM) | XMHUUECKMX XUMUYECKMX OCHOBHbIX OCHOBHbIX npy  BbIMOSIHEHWM | AUCUMNNH
ATb nabopaTopH |/1a60pPaTOPHbIX XUMUYECKUX XUMUYECKUX OCHOBHbIX bl
CUCTEM bIX onepauuii B 06nacTtu | nabopaTopHbIX NabopaTopHbIX XMMUYECKMX TeopeTtnye
HbIl onepaumit B | @HANINTUYECKOI ornepaumi B | onepaumit B | NabopaTopHbIX CKkue
noaxoa obnactv XMMUK obnactu obnactu onepauui B | BOMPOChI
ans aHanMTUYecK aHanMTUYeCKom aHannTUYeCcKom obnactu 3K3aMeHal|,
peLueHu ol XUMuUmn XUMUn XUMUn aHaNMTUYecKon MOHHOro
A XUMUn 3aAaHus
nocras MNonHoTa 3HaTb 1 ObyuyatoLeiics He O6yuatoLuerics 3Haer Cso60aHO
NEHHbIX 3HaHUN MOHMMAaTbL | 3HAeT n He NOBEPXHOCTHO UHGopMaumio, opueHTupyeTcs
3afad nHdopmaL NoHWMaeT 3HaeT u Heobxoanmyto 1 3HaeT
uio, MHbOopMaLmio, NnoHMMaeT ansl pewenns MHOpMaLMIO,
HeobxoauMm | Heobxoaumyio ans MHbOopMaLmio, NocTaBNeHHO Heobxoanmyto
na- yI0 Ans pelleHns HeobxoanMyo 3adauv B [NS peleHns
2vK-1 pelLeHus MOCTaBNEHHOW [ANsi peleHns obnactu MoCTaB/IEHHOM
noctasneH | 3adauu B obnactu NoCcTaBNEHHO aHaNMTUYECKon 3adauv B
HOW aHaNMTUYECKOi 3aflaum B XUMUN obnactm
3afauv B XUMUK obnactu aHaNMTUYecKomn
obnactu aHaNMMTUYECKOM XUMUK
aHanuTuye XnMmn

CcKoW




XUMnUn

Hanuune YMeeT He ymeeT | UcnbiTbiBaeT YMeet CeoboaHo
YMEHUM NPUMEHSATL | NPUMEHSTb 3aTpyaHeHUs NpUMEHsITb npuMeHsieT
MHdopMaL WH$opMaumio, npv WHGOpMaLmIo, MH(OopMaumIo,
nio, HeobxoauMMylo Ans | NpUMeHeHUn HeobxoanMyto Heobxoanmyto
HeobxoauMm | pelleHus nHdopmaumm, NS peleHuns NS peleHuns
yio Ans | noctasfeHHoW HeobxoanMon rocTaB/ieHHOW rocTaB/ieHHOM
pelieHuns 3agauv B obnactv | ona pelweHus | 3agayv B 3apauv B
nocTaBsieH | aHanMTUYeCKon rocTaBfIeHHOW obnactu obnactu
HOM XUMUN 3ajaum B | aHanuTM4eckomn aHanMTM4YecKomn
3ajau B obnactu XUMUK XUMUK
obnactn aHanMTUYecKown
aHanMTuye XUMUK
CcKot
XUMUK
Hanuune Bnapgeet He Bnageet McnbiTblBaeT Bnageet YBepeHHo
HaBbIKOB HaBblkaMu HaBblKaMu 3aTpyaHeHUs HaBblKkaMm BrageeT
(snapeHn | HeobxoauM | HeobxoAnMbIMM npu HeobXxoANMbIMM HaBblKkaMm
e bIMKW Ans NS peLleHns NpUMEHEHNUM NS peleHuns HeobXxoANMbIMM
OMbITOM) pelueHuns MoCTaB/IEHHOW HaBblKaMm rocTaB/IeHHOW NS peleHus
nocrtaeneH | 3agayun B obnactu HeobxoaMMbIMU 3apauv B rocTaB/ieHHOW
HOM HeopraH1yeckom NS peweHns obnactu 3apauv B
3ajauv B XUMUK rocTaBfeHHOW aHanMTUYecKomn obnactu
obnactu 3apauv B XMMUK aHanMTM4YecKon
aHannTU4Ye obnactu XUMUK
CcKoit aHanMTUYecKomn
XUMUK XUMUU
na- MNonHoTa 3HaeT He 3HaeT MoBepxHOCTHO 3HaeT OCHOBHble | B coBeplueHcTBe
3yk-1 3HaHWUN OCHOBHblE OCHOBHbIE 3HaeT OCHOBHble | pacyeTHble 3HaeT OCHOBHblE
pacyeTHble | pacuyeTHble pacyeTHble hopmynbl, pacyeTHble
Gopmynbl, Gopmynsbl, dopmynsbl, ucrnonb3yemble B | (opMynbl,
UCronb3ye | MCMosnb3yeMmble B MCNOMb3YEMbIE B | XMMUYECKOM 1cronb3yemble B
Mble B XMMUYECKOM XMMUYECKOM aHanuse B XMMUYECKOM
XMMUYECKko | aHanuse B obnactu | aHanuse B obnactu aHanuse B
M aHanuse | aHanMTUYECcKom obnactu aHanMTUYecKomn obnactu
B obnactu XMMUK aHanMTUYecKown XUMUK aHanMTMYecKomn
aHannTUye XUMUK XUMUU
CcKoi
XUMUK
Hanuune Ymeer He ymeet McnbiTbiBaeT YMeet CsoboaHo
YMEHUN paccMOoTpe | paccMoTpeTb 3aTpyaHeHus paccMoTpeTb npuMeHsieT
Tb BO3MOXHble npu BO3MOXHble BO3MOXHble
BO3MOXHbI BapuaHThl NpUMEHEHNN BapuaHThl BapuaHThl
e pelleHns 3agayu, BO3MOXHbIX pelueHuns pelueHuns
BapuaHThbl oLleHnBas nx BapuaHToB 3ajauv, 3ajauv,
pelueHus [OCTOMHCTBA U pelueHuns oLeHuBas nx oLeHuBas ux
3ajauv, HeaocTaTkv B 3ajauv, [OCTOMHCTBa U [OCTOMHCTBA U
oLleHnBas obnactn oLieHuBas nx HefocTaTkv B HefocTaTKu B
nx aHanUTUYeCcKom [OCTOMHCTBa U obnactn obnactu
[OCTOVHCT | XUMUM HefocTaTkv B aHannTUYecKom aHanMTUYECKON
Bau obnactn XUMUN XUMUN
HeaocTaTk aHannTUYecKom
nB XUMUN
obnactu
aHanuTuye
CcKov
XMMUK
Hanuune Bnapeet He Bnapeer McnbiTbiBaeT Bnapeet B coBepLueHcTBe
HaBbIKOB HaBblkaMun HaBblkaMn Ans 3aTpyaHeHus HaBblkaMn Ans Brajeet
(snageHn | ans BbIMO/IHEHNS npu BbINOJTHEHUS HaBblkaMu Ansi
e BbIMOSIHEHN | Pa3fINYHBIX NpUMEHEHNM pa3fIMYHbIX BbINOJIHEHUS
OnbIToM) a MEeToA0B HaBbIKOB AN MeToA0B pa3IMYHbIX
pa3fIMYHbIX | WMCCnenoBaHus BbIMOSIHEHNS nccnefoBaHust MeToa0B
METOoA0B BeLecTs B 0671aCTV | pa3/IMUHbIX BELLeCTB B nccnepoBaHust
uccnenoBa | aHanMTUYECKOM MeToA0B obnactn BELLEeCTB B
HUS XUMUN nccnefoBaHus aHanMTUYeCKon obnactu
BELLEeCTB B BELLEeCTB B XUMUN aHanMTUYECKOM
obnactu obnactu XMMUK
aHanuMTuye aHanUTUYeCcKom
CcKov XUMUU
XMMUK
na- [NonHoTa 3HaeT He 3Haer MoBEPXHOCTHO 3HaeT OCHOBHble | B coBeplueHcTBe | Py6exHblii
lonk.2 | 3HaHWi OCHOBHblE OCHOBHblE 3HaeT OCHOBHbIE | pacyeTHble 3HaeT OCHOBHbIE | KOHTPOMb
OrK - pacyeTHble | pacyeTHble pacyeTHble opmynbl pacyeTHble no
2 dopmynsbl, Gopmynsbl, Gopmynsbl, ucnonb3yemble B | opMy/bl pasgenam
ucnonb3ye | UCNonb3yemble B UCMOSb3YEMbIE B | XMMUYECKOM UCronb3yemble B | AMCUMNINH
Mble B XMMUYECKOM XMMUYECKOM aHanuse B XMMUYECKOM bl;
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XMMUYECKO | aHanu3e B 06nactu | aHanuse B obnactu aHanuse B MHameuaya
M aHanu3e | aHanMTUYeCcKom obnactu aHanMTUYecKom obnactu NbHOE
B 0bnactu XUMUN aHanMTMYecKom XUMUN aHanMTUYeCcKo | 3afaHue;
aHanMTuye XUMUN XUMUK Tectol  no
CcKov pasgenam
XUMUK ANCUMINNH
Hannune YMeeT He ymeet McnbiTbiBaeT YMeet B coBeplueHcTBe | bl
YMEHUM OCYLLECTB/1 | OCYLLECTBNSATb 3aTpyaHeHUs OCyLecTBAATb ymeeT TeopeTunye
AaTb pacyeTsl, npu pacdertax, pacyeThl, OCYyLLEeCTBNSATb cKkune
pacyeTl, aHanM3MpoBaTb aHanuse aHanM3MpoBaTb pacyeThl, BOMPOCHI
QHanM3Mpo | MoslyYeHHble MosTy4€eHHbIX Mosly4YeHHble aHanM3MpoBaTb | 3K3aMeHall
BaTb pe3ynbTaTbl B pe3ynbTaToB B pe3ynbTaTbl B Mosly4YeHHble MOHHOIo
nosily4yeHHbl | obnactu obnactu obnactu pe3ynbTaTbl B 3aAaHus
e QHanMTUYecKow aHanMTUYecKom aHanMTUYecKom obnactu
pesynbTaT XUMUK XUMUK XUMUK aHanMTMYecKon
bl B XUMUK
obnactu
aHanMTU4e
CcKot
XUMUK
Hanuune Bnapeet He Bnapgeet McnbiTblBaeT Bnapeet B coBepLueHcTBe
HaBbIKOB HaBbIkaMu HaBblkaMu 3aTpyaHeHUs HaBblkaMm BrageeT
(snapeHn | cocTasneH COCTaBNEHUS! npu COCTaBNEHUS HaBblKaMm
e ns 3aK/II0YEHMSI Mo UCMosb30BaHUN 3aK/II04EHNS MO COCTaBNEHUS
OMbITOM) 3aK/IIOYEHN | NMPOBEAEHHbIM HaBblkaMOB NpOBEAEHHbIM 3aK/II04EHNUS MO
ano aHanusam, COCTaBNEHUS! aHanusam, NMpoBEAEHHbIM
NpoBeAeHH | WUCMbITAHUAM U 3aK/II0YEHMSI MO UCTbITaHUSIM 1 aHanusam,
bIM nuccnefoBaHusM B NpoBEAEHHbIM nccnefoBaHusaM UCTbITaHUSIM 1
aHanusam, obnactu aHanusam, B obnactu nccneaoBaHusaM
UCMbITaHWSI | aHaNUTUYECKOM UCTbITAHUSM 1 aHanMTUYecKomn B obnactu
MU XUMUK nccnefoBaHMsaM | XUMKK aHanMTMYecKomn
nccnefosa B obnactu XUMUn
HUAM B aHaNMTUYecKown
obnactu XUMUK
obLen
XUMUK
na- MNonHoTa 3HaeT He 3HaeT MoBepxHOCTHO 3HaeT B coBepLueHcTBe
20nk-2 | 3HaHUn CTaTUCTUYE | CTaTUCTUYECKMIA 3HaeT CTaTUCTUYECKUI | 3HaeT
CKui aHanu3 ans CTaTUCTUYECKUI | aHanu3 ans CTaTUCTUYECKUI
aHanu3 ana | cucteMaTvsaumm aHanus ans cucTeMaTv3aumm | aHanus ans
cucTeMaTus | pesynbTaToB cucTeMaTM3aumm | pesynbTaToB cucTemMaTmsaumm
aumm Hay4HbIX pe3ynbTaToB Hay4HbIX pe3ynbTaToB
pesynbTaTo | UccnefoBaHuUii B Hay4HbIX MCCNeaoBaHUi B | Hay4HbIX
B HayyHbIX | obnactu uccnepoBaHuii B | obnactu nccneaoBaHuii B
nuccnegoBa | aHanMTUYECKOM obnactu aHanMTUYecKon obnactu
HUI B XUMUK aHaNMTUYEeCcKoi XUMUU aHanMTUYecKomn
obnactu XMMUK XUMUK
aHannTUye
CKoA
XMMUK
Hanwune Ymeer He ymeeT | Cnabo ymeeT | Ymeer B coBeplieHcTBe
YMEHUM cucTeMaTu3 | cucTeMaTvM3MpoBaT | CMCTEMATU3MPOB | CUCTEMATUM3WUPOB | yMeeT
npoBaTb b pe3ynbTaThl | aTb pe3ynbTaTtbl | aTb pe3ynbTaTbl | CUCTEMATU3UPOB
pesynbTaT Hay4HbIX Hay4HbIX Hay4HbIX aTb pesynbTaThbl
bl HAy4YHbIX | WCCNEOOBaHUIA B | WCCNEAOBaHWUIA B | MUCCNEAOBaHWIA B | Hay4HbIX
uccnegosa | obnactu obnactu obnactu nccnenoBaHuii B
HUIA B | aHanMTMYecKoii aHaNMTUYECKO aHaNMTUYEeCKon obnactu
obnactu XMMUK XUMUK XUMUK aHaNMTUYecKon
aHannTMYe XUMUK
CKoiA
XMMUK
Hanuune Bnapeet He Bnapeer Cnabo Bnapeet Bnapeet B coBepLueHcTBe
HaBbIKOB HaBblkaMu HaBblkaMu HaBblKaMu HaBblkaMu BnageeT
(BnageHn | cucTemMaTMs | cucTemaTMsauvm cucTeMaTv3aumMm | CUCTeEMaTU3auMM | HaBblkaMu
e aumm pe3synbTaToB pesynbTaToB pesynbTaToB cucTemMaTmsaumm
OonbIToM) pe3ynbTaTo | Hay4yHbIX 5 Hay4HbIX 5 Hay4HbIX 5 pesynbTaToB
B Hay4HbIX | MCCNenoBaHWii B nccnefoBaHWM B | UCCNENOBAHU B | Hay4HbIX
nccnefosa obnactu obnactu obnactu nccneaoBaHuii B
HUI B aHaNMTUYECKOi aHaNMTUYECKOo aHanMTUYecKon obnactu
obnactu XUMUK XUMUK XMMUK QHaNMTUYEecKon
aHannTMYe XUMUK
CKoiA
XMMUK
na- [NonHoTa 3HaeT kak | He 3HaeT  kak | lNoBepxHOCTHO 3HaeT Kak | B
6onkz | 3HaHW NPUMEHATb | NMPUMEHSATb 3HaeT KaK | MpUMeHsiTb COBepLUeHCTBE
3HaHUA B 3HaHUA B obnacTtax NPUMEHATb 3HaHUA B 3HaeT Kak
obnacTtax XUMUnN ana 3HaHUA B 0bnacTax XMmMum NPUMEHATb




XXMM ansa 0OCBO€EHUdA obnacTax xMmmn ana OCBO€EHUA 3HaHUA B
OCBO€EHU4A TeopeTUu4eCcKmnx anda 0OCBOEHUA TeopeTU4eCKnx obnacTax xMmum
Teopetuye OCHOB U MNPaKTUKK TeopeTU4eCcKmnx OCHOB n and OCBO€EeHUA
CKMX OCHOB npu peweHnn OCHOB n NPaKTUKn npu TeopeTU4eCKnx
1 NpakTukmn 320a4 B Oﬁj‘laCI'VI NPaKTUKn npu peweHnn 3apad OCHOB n
npu aHaNMUTUYECKOMN peweHnn 3apgad B obnactu NpaKkTunkn npu
peLueHun XUMUK B obnactv | aHanuTUyeckom peleHun 3apad
3agay B aHaNMNTUYECKOW XMMUK B obnactu
obnactu XUMUK aHanMTM4YecKomn
aHanMTuye XUMUK
CcKoit
XUMUK
Hanuune Ymeer He ymeer Cnabo ymeet Ymeer OyeHb xopoLLo
yMeHmﬁ ncnonb3oB MCNofb30BaTb MCNofb30BaTb MCMNOoJ1b30BaTb ymeet
aTb 3HaAHUA 3HaHWA B obnacTax 3HaHuA B 3HaHMA B MUCMNoSfb30BaTb
B obnacTax XmMmun ana obnacTax xMmum obnacTax xMmum 3HaHUA B
XumMmun ansa OCBOEHU4A Ana ocBoeHusa Ang ocBoOeHnA obnacTax Xumumn
OCBO€EHU4A TeopeTunyeckmnx TeopeTu4eckmnx TeopeTn4eckmnx Ang ocBoOeHnA
TeopeTunye OCHOB U NPaKTUKn OCHOB “ OCHOB ” TeopeTn4ecknx
CKMX OCHOB npu peweHnn NPaKTUKK nNpu NPaKTUKK nNpu OCHOB N
M NpakTukK | 3agad B obnactu pelleHnn 3agad pelueHnn 3agad NpPaKkTUKM npu
npu aHanUTUYecKom B obnactu B obnactu peLleHun 3agau
petueHun XUMUK aHaNMTUYeCcKow QHANUTUYECKOM B obnactu
3afjay B XUMUK XUMUK aHanMTMYecKomn
obnactu XUMUK
aHanMTU4e
CcKoit
XUMUK
Hanuuune Bnapeet He Bnapgeet Cnabo Bnageet Bnapeet B
HaBbIKOB HaBblKaMU HaBblKaMU HaBblKaMU HaBblKaM¥n coBepLleHCcTBe
(BnapeHu | ¥Cnomnb3os | MCMONb3oBaHMS Mcnonb3osaHus Mcnonb3oBaHus Brnageet
e aHua 3HaHU B obnacTax 3HaHUN B 3HaHUN B HaBblKaMu
3HaHU B XmmMmun anga obnacTax xumum obnacTax xumum MNCNONb30BaHUA
onbiTom) obnacTtax 0CBOEHUA N5t OCBOEHMUSA Ans OCBOEHUS 3HaHuI B
XmmMmun ana TeopeTunyeckmnx TeopeTunyeckmnx TeopeTn4yeckmnx obnacTax Xxumum
OCBO€EHU4A OCHOB U NPaKTUKn OCHOB “ OCHOB ” Ang ocBOeHUA
TeopeTunye npu pewleHnn NPaKTUKK Npu NPaKTUKK Npu TeopeTn4ecknx
CKMX OCHOB | 3agay B obnactu pelueHnn 3agad pelleHny 3agad | OCHOB U
M MPaKTUKN | aHanMTUYECKOM B obnactu B obnactu npakTuKK Npu
npwu XUMUU aHannTU4yecKkom aHaNMTUYecKom pelueHnn 3apa4
peweHnn XUMUN XUMUn B 061actu
3ajay B aHanMTUYecKomn
obnactu XUMUK
aHannTuye
CcKoiA
XUMUK

ACTb 3 MeToguueckne matepuarnbl, onpegensiowme npoueaypbl oLeHMBaHUA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTepu3yrLmx aTanbl popMUpoBaHNs KOMMNEeTEeHL U

YacTtb 3.1. TUnoBble KOHTPOJbHbIE 3af4aHusA, He06XoAUMbIe ANA OLEeHKU 3HAaHUW, YMEeHUI, HaBbIKOB

1. CpepctBa
AnA MHOUBMAyanu3auMm BbINMOJTHEHUS, KOHTpons (hMKcupoBaHHbIX Bugos BAPC

1.1 .BbINONHEHUE U COAYA MHOUBUOYAIIbHOIO 3A0AHUA

Mecmo uHlueudyanbHo20 3adaHust1 8 cmpykmype UCYUrIUHbI

YyeOHble uenu, Ha JOCTUKEHUE KOTOPbIX OPUEHTUPOBAHO BbIMNOJSIHEHWE MHAMBUAYaNbHOIO
3afaHuA: 3aKpenuTb W YrnyouTb 3HaHWS, MONyYeHHble Ha ayOuTOPHbIX 3aHATMSAX, HayyuTbCA pellatb
CMTyaLMOHHbIE 3a4a4u, ONpeaennTb KOHEeYHbIN pesynbTaT B 00yYyeHun No AaHHOW Teme unu pasgeny.

YyeOHble 3agayn, KOTopble AOMXKHbI ObITb peleHbl CTYAEHTOM B pamMKax BbIMOMHEHUs
MHAMBUAYaNbLHOIO 3afaHus:

e cucTematusaums 3HaHui, QopmupoBaHMe UK OTpaboTka HaBbIKOB XMMWYECKOrO WCCIedoBaHus,
HakomnmeHme onbiTa paboTbl C y4eBOHOM U Hay4YHOWN NUTEpPaTypoOu;

e  COBEpLUEHCTBOBAHWE B MU3MNOXEHNN CBOMX MbICIIEN, CAMOCTOSATENBHOrO MOCTPOEHUS CTPYKTYpbl paboTbl,
MOCTaHOBKM 3aJad, pPacKpbiTUe OCHOBHbIX BOMPOCOB, yMeHWEe ChOopMynmMpoBaTh flormyeckme BbiBOAbI U
npeanoxeHus.
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Mpy BbIMNONHEHUN WMHAMBUAOYANbHOIO 3aAaHuA CTYAeHTbl MOryT UCMoNb3oBaTb Nobble yYeGHble
nocobusi, KoHCynbTauun ¢ npenogaeatenem. Kaxaomy cTyoeHTy AaeTcs CBOi BapuaHT paboTbl. PaboTa
BbINOMHSAETCA B OTAENbHOW (He pabo4yeit) TeTpagu ANg MHAMBMAOYanbHbLIX paboT. BeinonHeHHaa paboTta B
yCTaHOBMNEHHBIN CPOK nepenaéTcs Ha kKadpeapy npenogaeaTtento Ans nposepku. [lpenogasaTtenb
npoBepsieT ee W OenaeT COOTBETCTBYHOLLYID OTMETKy: «3auTeHO» UMK «He 3advTeHo». Ecnu pabota He
3a4yTeHa, TO OHa MepefdaeTca CcTyaeHTy AnA aopaboTku. [opaGoTaHHbii BapuaHT paboTbl BHOBb
HanpaBnseTcs Ha NPoBepKy NpenoaaeaTernto.

OBPA3EL
Bapuanta vHIMBUAYAIIBHOTO 3aJaHUS

Tema: OKMCNUTENLHO-BOCCTAaHOBUTENBbHOE TUTPOBaHue
1 ypaBHﬂTI) MCTOJAOM IJICKTPOHHOI'O 6aﬂcha, ONpCACINTb OKHUCIIMTCIIb U BOCCTAHOBUTCIIb

CrClz+ Bro+ NaOH = Na,Cr04+ NaBr+ NaCl+ H»0
Zn + Na,HASO3+ H,S04 = AsHz+ Na,S04+ ZnS04+ H,0

2 DKBUBAJCHTHAs Macca IIepMaHTaHaTa Kajus sl TATPOBAHUS B KHCIIOW cpelie paBHA. ...

3 OmnpenenuTe Maccy HOIHIa Kaausi HEOOXOAUMYIO Tl TPUTroToBIIeHUs 2,0 JT pacTBOpa ¢ MacCoBOM
noneit KJ 30% (mnoTHOoCTh pacTBOpa cuutath paBHoi 1,00 r/mi)

4 Ha tutpoBanme pactBopa nepokcuaa Bojgopona (HzO2) B cepHOKHCION cpene MoTpeboBaoCh
25,00mn pactBopa mepmanranata kanmsi ¢ TutpoM 0,00400 r/miu. Ompenenute Maccy MepoKCHa
BOJIOPO/JIa B UCCIIEAYEMOM PacTBOPE.

IIkasa u KpuTEpUM OLEHUBAHUS
- OLEHKa «3a4YmeHO» BbICTaBISIETCS, €CNU CTYAEHT BbinonHun 6onee 60% 3agaHus.
- OLEHKa «He 3a4YmeHO» BbICTaBNSAETCH, €CNN CTYAEHT oTBETUN MeHee 60% BONpOCOB 3adaHus.

2. CpeAcTBa ANA TeKyLero KOHTpons

TECTOBBbIE BOIMNPOCHI
AN NpoBeAeHUs TeKYLLEero KOHTpons

1. [nA OTKPLITUA AaHMOHOB | aHANUTMYECKOW FPyNMbl B KAYecTBe peareHTa UCNoAb3yoT
pacteop BaCl,. Kakoi 13 obpasytowmxca npm 3STom 0caZlKoB HepacTBOpMM B pasbasneHHol HCI?
Ba3(PO4)2

BaSOy;

BaCOs3;

2. COOTBETCTBYHOLLMM peareHTom 414 MOHa byaeT pacTeop
YKAXUTE COOTBETCTBHUE OJIA KAKJIOI'O SJIEMEHTA 3AJIAHW S

1. kaTuoH Oapus 1. cepHOM KUCIIOTBI
2. aHMOH XJIopa 2. HuTpara cepebpa
3. KaTHOH aMMOHHUS 3. TUAPOKCHUIA HATPHUS

3. TpynnoBbiM peareHTOM Ha MOHbI KanbLmaA, CTPOHLMA U Bapus aBNSETCA pacTBop ...
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10.

11.

CEpPHOM KHUCJIOTHI
TUAPOKCUIA HATPUL
a30THOH KHUCJIOTBI
CEepoBOIOPOJIA

[ns 06HapyKeHWUA MOHOB KaslbLMA UCMO/b3yeTcs
XJIOPHUT AMMOHUS

OKcajiaT aMMOHUS

Cynb(hU AMMOHUS

HUTPAT AMMOHHS

NoH bapus obpasyeT ¢ cy/ibpaT-MOHOM OCaAOK ... LiBETA
roiyooro

CBETJIO-)KEJITOrO

Oeoro

30JI0THCTO-KEITOTO

Mpu BHeceHUn B 6ECLI,BETHOG naama ropesikn aHaanmsnpyemoro o6pa3u,a, copepxauiero Kal'll/lﬁ,
uBeT n1ameHun CTaHOBUTCA ...

dD1oIeTOBEIM
Kentem
Kpacubim
3eneHbIM

KauyecTBeHHbIM peareHTOM Ha MOHbI Kanua ABNAETCA
areTaT KaJus

recarmanodeppar Kajius

TapTpar Kajaus

TeKCAaHUTPOKOOAITBTAT HATPHUS

Mpv B3aumoaeicTBumn noHoB Fe™ ¢ rekcaumnarodpeppatom - (I1) Kanua HabaogaeTca 06pasoBaHme

Oyporo ocazka

0eJIoro ocajaka
TEMHO-CHUHETO OCaIKa
KpPOBABO-KPAaCHOT'O pacTBOpa

lpaBumeTpuyeckan popma — 3To Gopma, B BUAE KOTOPOU onpeaenieMmoe BeLLecTso
B3BCIIIMBAIOT
OCaKIAOT
OCaK/IAIOT, a 3aTeM B3BCIIIHBAIOT
MIPOMBIBAIOT U 3aT€M (QHIBTPYIOT

ﬂOpﬂAOK BbINO/IHEHNA KAa4E€CTBEHHOIO N KO/INMYECTBEHHOIO aHa/1M3a CJ'IE,EI,YPOLLI,MVII
o4yepeaHOCTb BbIMO/IHEHNA aHA/ZIN30B HE MMEET 3HAYEHMUA,

KONNYECTBEHHbIN aHaNN3 npeawecTtsyeT Ka4eCtBeHHOMY;

CHa4ana BbINONAHAIT KAYECTBEHHbI adHaNn3, 3aTem KOI'IVI‘-IGCTBGHHbIVI,‘
KaQuyeCTBEHHbIN U KONIMYECTBEHHbIN aHaAN3bl BbINOAHAOT oAHOBpPEMEHHO.

Mpw rpaBUMETPUYECKOM ONpeaeneHnn antoMUHMA ocaxaeHmem ero B suge Al(OH); Becosoi

(rpaBumeTpuueckoit) popmoit sasnsetca
Al(OH);
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12.

13.

14.

15.

16.

17.

18.

19.

Al,O3
Al,O3 . H,O
Al

Mpu rpaBUMETPUYECKOM ONpeseneHnn CBUHLA B cniase nony4veHo 1,4642 r PbSO,. Macca

CBWHLA B cr/jiaBe cocTaBnser rpamm (—a)
OTBET 3AIIMUILIMWTE YHUCJIOM, IPOBHAS YACTb YEPE3 3AITSTYIO, OKPYI'JIEHUE OO
COTBIX

MeToa aHa/n3a, OCHOBAHHbIA Ha TOYHOM M3MEPEHUM MACChl ONPeaEeNAeMOoro BeLLecTsa Uan ero
COCTaBHbIX YacTel, BblAeNAEMbIX B BUAE COeANHEHNIN NOCTOAHHOIO COCTaBa, Ha3bIBAETCH ... .
[paBUMETPUYECKNM;

06bemMHbIM;

TUTPUMETPUYECKUM;

KayecTBeHHbIM.

ﬂpM NPpombiIBaHUN OCaAKOB OAMHAKOBbIMU obbemamu ,D,VICTVInnVIpOBaHHOI‘;I BOAbl HanMeHbLune
NnoTepwu 3a CYET ero pacTsopmmocTu byayT B ciydae (Ks- nponsseaeHme pacTtBOpMMOCTH)

AgCl; Ks=1,8.10™

CaC,04; Ks=2,3.107

BaSO4; Ks=1,1.10™%

Fe(OH)s; Ks = 6,3.10°®

TMrpocKoONMYeCcKoe BELLECTBO CeayeT B3BELMBATb HAa aHAa/IMTUYECKMX Becax B (Ha) ...
B XMMUYECKOM CTaKaHe;

B 3aKpPbITOM BHOKCE;

Ha YaCOBOM CTEKNE;

Ha bymare.

Hanbonee yaobHbl B paboTe KpUCTanamMyeckme ocagKkm ¢ Maccoi okono... T.
1,0;
2,0;
0,5;
1,5.

Mpw TUTPOBaAHUM pacxoayeTca caeaylolee KoMYecTBo TUTPaHTa
paBHOE 10 00bEMY aHATU3UPYEMOMY PacTBOPY

H30BITOYHOE

MeHbIIIee, YeM 00beM aHAIIM3UPYEMOTO PacTBOPA

SKBHBAJICHTHOE KOJUYCCTBY OIPEACIIEMOr0 BEIIeCTBA

Macca 6e3BogHon wasenesok Kncnotbl H,C,048 0,50 ,cuv\3 pacTtsopa ¢ TuTpom 0,009000 r/cm3
paBHa.....T

OTBET 3AIIMIINUTE YMCJIIOM, IPOBHAS YACTbH YEPE3 3AIIATYIO, OKPYIJIEHUE J1O
JECATBIX

3aKOH4YUTL onpeageneHne: TUTPOM Ha3blBaeTCA YMNCNO...
MUJUIMTPpaMMOB BCIIECCTBA B 1 ,Z[M3 pacTBOpa

rpaMMOB BCIICCTBA B 1 CM3 pacTBOpa

MOJIb B€OICCTBA B 1 CM3 pacTBOpa

Ir'paMMOB BCIICCTBA B 1 ,[[M3 pacTBOpa
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20.

21,

22.

23.

24,

25.

26.

27.

TpeboBaHMAM K CTaHAAPTHbLIM BELLECTBAM COOTBETCTBYET:

CH3COOH
H2C204 : HZO
(CH3),CO
CeHsCHO

MpaBnnbHada 3anmcb oTcyeTa obbema pacTBopa (CM3) no 6ropeTke BMecTMmocTbio 25,00 cm’:

6,6

6,65
6,6555
6,655

Macca yKkcycHol kncnotbl B 400,00 cm® 0,2000 mon b/LI,M3 pacTBopa COCTaBAAET..... T
OTBET 3AITMIINUTE YUCJIOM, IPOBHAA YACTb YEPE3 3AITATYIO, OKPYI'JIEHUE 10O

JECATBIX

CooTBeTCTBYIOWUM METOAY TUTPUMETPUYECKOTO aHan3a byaeT pacTBop BelecTsa
YKAXUTE COOTBETCTBUE JIA KAXKJIOI'O 9JIEMEHTA 3AJJAHUA

1. ionomeTpus 1. Inxpomar kanus

2. KOMIUIEKCOHOMETPUS 2. Cynbdar Maruus

3. aIKaTuMeTpHs 3. ll]aBeneBast KUCIOTA

4. atuaumeTpust 4. TerpabGopat HaTpus

CooTBeTCTBYIOLWMM MeToAy TUTPUMETPUUECKOTO aHanum3a byaet xumnyeckasa peakums
YKAXUTE COOTBETCTBUE JIJIAA KAXKJIOI'O SJIEMEHTA 3AIAHUA

1. fIOI[OMGTpPIH 1. 2NayS,03 + Jo — 2Nal +NayS40¢

2. IepMaHTraHaTOMETPHS 2.MnO4” + SHT + 56 — M2t + 4H,0

3. KOMIUIEKCOHOMETPHS 3 Calt + sz2- = CaY?2- +2H"

4. HeUTpaIM3auu 4. H" +OH =HOH

[na HenTpanusaumm 150 mn pacTBopa rMAPOKCUAA KaNuA C MONAPHOM KOHLeHTpaumein 0,2
MOJIb/N TpebyeTca pacTBop, CoOAEpPKaLLMM ... rpamma(oB) yKcycHon KucaoTbl (M(CH3COOH)=60

r/monb).
OTBET 3AIIMIINUTE YMCJIIOM, IPOBHAS YACTb YEPE3 3AIIATYIO, OKPYIJIEHUE J1O

JECATBIX

Ona HenTpanmnsaunm 100 ma pacTBopa rmapoKcnaa HaTpmusa C MOASPHOM KoHLeHTpaumen 0.2
MOANb/N NnoTpebyeTca ... M pacTBOpa CEPHOM KMCAOTbI C MONAPHOW KOHLeHTpaumen 0,1 monb/n.
OTBET 3AITMIINUTE LHEJIBIM YN CJIOM

Onsa HelTpanusaumm 40 M1 YKCYCHOM pacTBopa KMUCAOTbI C MONSIPHOM KOHUeHTpauwmel 0,5 monb/n

TpebyeTca pacTBOpP, COAEPNKALLMIM ... MONb TMAPOKCUAA HATPUA.
OTBET 3AIIMIINUTE YMCJIIOM, IPOBHAS YACTH YEPE3 3AIIATYIO, OKPYIJIEHUE OO

COTBIX
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28. Kakosa macca HNOs, coaepaliasaca 8 500 mn pactsopa, ecam ero Tutp paseH 0,0063 r/mn?
0,0315;
6,30;
3,15;
0,0063.

29. O6bem pacteopa KOH c monsapHOI KOHUeHTpaumei akensaneHTa 0,1monb/n, Heobxoanumbiit Ans
HelTpannsaumm 20 ma pacTBOpa a3oTHOMN KMUC/IOTbI C MOJIAPHOM KOHUEHTPALUMEN SKBUBANEHTA

0,15Mo0b/Nn, paBeH .. MUANUAUTPAM.
OTBET 3AIMMIIWUTE LEJIBIM YN CJIOM

30. 3aKOHUYUTb GOPMYNUPOBKY: MONAPHAA KOHLEHTPALMA NOKA3blBAET YMUCNO...
rpammoB BeniecTBa B 100 T pacTtBopa
rpaMMOB BellecTna B 1 em® pactBopa
MOJIb BemecTsa B 1 am° pactBopa
MOJIb BelecTBa B 1 cM™ pacTBopa

31. Mpwu oTcyeTe No 6lopeTKe rnasa HaXoAATCA HUMKe MeHUCKa. MpKu 3TOM pe3yabTaTbl MU3MEpPeHUA
obbema pacTsopa nosyyatoTca:
3aBbllUEHHblE
3aHUXKEHHblEe
npaBuabHbIE
NONOXKEHWNE IN1a3 HE UMEeEeT 3HAYEHUSA

32. CKa4OK TUTPOBAHUA IEKUT B MHTepBanax pH = 8+12, nHaukatop
METHJIOBBIN opaHxeBbIil K, = 2,5 107
HeifTpanbHbIH kpacHsii K, = 1,2:107
dbenondranenn K,, = 7,9 1071
a-muauTpodenon K, = 7,3- 10°

33. [lpu Kakom cnyyae TUTPOBAHUA CKAYOK Ha KpUBOW TUTpoBaHMA byaeT 6onblue?
0,1M NH4 OH u 0,1 M HCI;
0,1 M CH3COOH u 0,1 M NaOH ;
0,1M HCI u0,1 M NaOH ;
0,1M HF u 0,1 M NaOH.

34. [na NnpuroToBAEHMA TUTPOBAHHOIO pacTBOpa:
HAaBECKY IMEPEHOCAT B MEPHYIO KOJIOY M TPH MEpPEeMEIIMBAaHHH IOBOJISAT PACTBOP /O METKHU
IUCTUIUTMPOBAHHON BOJION;
HAaBECKy NOMEUIAIOT B MEpPHBIH NWIMHAP W pa30aBisiOT JUCTHUIMPOBAHHOM BOJOH 10
TpebyeMoro oobeMa;
HABECKy IEPEHOCAT B MEH3YPKYy M JOOaBISIOT TUCTHIUIMPOBAHHYIO BOAY 10 HEOOXOIMMOTO
o0BeMa;
HaBECKY MMOMEIIAI0T B XUMHUECKUH CTaKaH U J00aBIA0T TpeOyeMblit 00beM TUCTHIITMPOBAHHON
BOJIBI.

35. TuTtpoBaHue no peakumn Na,B,0; + 2HCI + H,0= 2NaCl + 4H3BO5; oTHOCKUTCA K meToAy ...
TUTPOBAHMUA.
0caanTenbHoOro;
OKUCANTENBbHO-BOCCTAHOBUTENBHOIO;
KOMMNAEKCOHOMETPUYECKOTO;
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36.

37.

38.

39.

40.

41.

42,

KMCNOTHO-OCHOBHOTIO.

KakoBa HopmasibHOCTb pactBopa HCI, ecnn Ha TuTpoBaHme 10,00 mn ero pacxoayetca 12,50 mn
0,08000 H pacTtBopa KOH?

0,05;

0,2;

1,0

0,1.

Kakoit o6bem pacteopa NaOH c C, = 0,15000 monb/n nonget Ha TuTpoBaHue 21,00 ma pactsopa
HCl c C, =0,1133 monb/n?

14,65 mn

15,86 mn

12,43 mn

11,50

Ckonbko rpammos NaOH cogepKanocb B pacTBope, eC/In Ha ero HeMTPaIn3aLmio N3PacxoL0BaHO
12 mn 0,2 H pacTBOpa CEPHOM KUCNOTbI.

9,6

0,48

0,096

4,8

[nAa yctaHOBNEeHUA TUTpPa pacTBOpa NepMaHraHaTa Kaiva NpUMeHAeTcA CTaHAAPTHbIW pacTBop
LIAaBEJIEBOM KHUCIIOTBI

THOCYIb(aTa HaTpus

CEpPHOM KHUCIIOTHI

cynbdara xenesa (1)

CooTBeTcTBYIOWMM  METOAY TUTPUMMETPMYECKOro aHanmsa byaer pactBop  YKAXKUTE
COOTBETCTBUE ONA KAXKAOIO 9NIEMEHTA 3A0AHUA

1. 6pomaTomeTpus 1. KBrOs
2. IepMaHraHaTOMETPHS 2. KMnOg4
3. XpoMaToMeTpus 3. K,Cr,07

MpU  OKUCAUTENbHO-BOCCTAHOBUTENBHOW peakuMu B KUCAOW cpefe nepmaHraHaT Kaava (KMnQ,)
BOCCTaHaB/MBaeTCA C O6pa3OBaHMEM

KoMnOy

MnO,

Mn?*

Mn,0O-

[na nogKkcnneHna pactsopa B NePMaHraHaTOMETPUMN UCMOb3YETCA ............. KUCNOTA
HCI

HNO3

H,SO4

H2C20,
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43.

44,

45,

46.

47.

48.

49,

50.

51.

Kakoe BeLLecTBO ABAAETCA CTAHAAPTHBIM (MCXOAHBIM ) B HOA0METPUM?
I2;
Na,S,0, -5H,0;
K2Cr,0y;
KIl.

Ha tutpoBaHume 20,00 mn pacTeopa LWaBeneBon KMCA0Tbl HopmanbHocTbio 0,05000 H.
3aTpayveHo 25,00 mn pacTBopa nepmaHraHaTa Kanma. KoHueHTpauma TMTpaHTa Mob/N.
OTBET 3AMNMUNLWNTE YNC/TOM, OPOBEHAA YACTb YEPE3 3AMATYHO, OKPYITNEHUE A0 COTbIX

Yemy paBHa 3KBMBaneHTHaa macca KMnO,4 KaK OKMCAUTENA NPU PeaKLMAX B HEMTPAbHOM
cpene:

52,68;

31,61;

158,04;

79,02.

CooTBeTCTBYIOLLMM KOMM/IEKCOHam byaeT Ha3BaHMe peareHTa
YKAXUTE COOTBETCTBMUE JIJIAA KAXIOI'O OJIEMEHTA 3ATAHUA

MILJIEKCOH-| 1. HutpunotpuykcycHasi KUCIOTa
2. xomruiekcoH-11 2. DTWICHIMAMUHTETPAYKCYCHAs! KUCI0Ta
3. komruiekcoH- 111 3. OTuneHInaMUHTETPaaleTaT HaTpUs

B KOMN/IEKCOHOMETPUYECKOM TUTPOBAHUM Yallle UCNONb3YIOTCA ... MUHAMKATOPbI.
cneunduryecKkue;

KUCNOTHO-OCHOBHbIE;

OKUC/INTENIbHO-BOCCTAHOBUTE/IbHbIE;

MEeTaNN-UHOMNKATOPbI.

Ha TuTpoBaHue pacTeopa Kanbuma 3atpadeHo 18,00 ma 0,0200 H. pacTteopa TpmnoHa b. Macca

KanbunAa B pactBope r.
OTBET 3AMUNWNTE YACTOM, APOBHAA YACTb HEPE3 3AMATYIO, OKPYIJIEHUE A0 TbICAYHbIX

Ha tTutpoBsaHue 50,00 mn Boabl nowno 4,00 mn pacteopa TpunoHa b ¢ Tutpom 0,00348 r/mn.

O6wan »ecTKOCTb BOAbI PaBHa......... maks/am>
OTBET 3AMNMUNWNUTE YUC/TOM, APOBHAA YACTb YEPE3 3AMATYHO, OKPYINEHUE 40 AECATbLIX

MPOYHOCTL KOMMNEKCHBIX COEANHEHNIT YBENNYMBAETCA B PALY
YKAXUTE ITOPAAKOBBIM HOMEP JIJIX1 BCEX BAPUAHTOB OTBETOB

K, [HgCl,]> =85-107

1

,  K,[Hg(NH,),]* =50-107
3 K,[HgBu,J* =10-10*

4 K,[IHgs]* =14-10

HecTKocTb Bogpl 06yC/10BIMBAIOT COMM
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52.

53.

54.

55.

56.

57.

BbIBEPUTE HE MEHEE IBYX BAPMAHTOB OTBETOB

CYILGUIBI M TUAPOKAPOOHATHI KATBIMS 1 Oapust
KapOOHATHI U CYIb(ATHI KATBIH 1 MarHus
THAPOKAPOOHATHI KNI M MarHus
CYIb(UIBI M TUAPOKAPOOHATHI KATHS U KaJIbLIUS

Kakoii u3 meTof0B TUTPOBaHMA UCMob3yeTca npu onpegeneHnn ClI metogom Mopa?
ATKAJTIUMCTPHUICCKOC TUTPOBAHU

o0paTHOE TUTPOBAHUE

TUTPOBAHKE 3aMECTHTEIIS

MIPAMOE TUTPOBAHUE

Ha TutposaHue 10,15 mn pactBopa KCl 3aTtpayeHo 11,50 mn 0,01550 M pactesopa AgNOs.
PaccunTaTtb maccy (r) KCl 8 500 mn pactsopa.
OTBET 3ANMULWINTE YNCNOM, APOBHAA YACTb YEPE3 3AMATYHO, OKPYIJIEHUE A0 COTbIX

PactBopmmocTb BaSO4 NOHM3UTCA Npy A06aBNEHUM B HACbILWEHHbIW PAacTBOP
KCI

H,0

H,SO,4

KNO;

TpeboBaHus, NnpeabABAAEMbIe K OCafKam B METoZaxX 0CaAnUTe/IbHOro TUTPOBAHMUA
oospimoe 3nadeHue [1P, Hanmmuue okpacku

Masoe 3HaueHue [1P, 6picTpoe BhImaenre ocaaka

Maitoe 3HaueHne 1P, MemiieHHoe BBITafeHIE OCaaKa

OBICTPOE BBIMAICHUE OCAKA, OTCYTCTBHUE OKPACKH

3aBMCUMMOCTb KO/IMYECTBA NOr/IOLLLEHHOro 06pasLLOM U3yYEHMA OT KOHLLEHTPALMK U TONLWMHBI
MOTr/IOLWAIOLLLETO C/1I0A ONMUCLIBAETCA 3aKOHOM...

Bant-T'odda

OWHIITEHHA

byrepa-JlamGepra-bepa

Ban-Jlep-Baanbsca

B ocHoBe NOTEHUMOMETPUYECKOIO METOAA aHA/IN3a NIEXKUT YPaBHEHUE ...

®@apanes
I'u66ca
Jlambepta-byrepa-bepa
Hepncra

58. 3/C ranbBaHWYECKOrO 3/1EMEHTA, COCTOALLEIO U3 MEAHOMO U LLUHKOBOTO
5/1EKTPOOB, MOrpyKeHHbIX B 0,01 M pactBopbl Ux cyabdatos (E°(Cu®*/Cu) = 0,34 B, E°(Zn**/Zn)= -
0,76 B) paBHa B.

OTBET 3AMULUNTE YACIOM, APOBHAA YACTb YEPE3 3ANATYIO, OKPYT/IEHUE 0 COTbIX

59. JNeKTpoAHbI NOTeHUNaN antoMUHKUA, norpyxénHoro B 0,005 M pacteop Al>(SO4)s,
(E°(AP*/Al) = -1,66 B) paseH B.
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OTBET 3AMNLUNTE YAC/IOM, APOBHAA YACTb YEPE3 3AMATYHO, OKPYIJIEHUE 0O COTbIX

60. Xpomatorpaduyeckme meToAbl aHaIM3a OCHOBaHbI Ha
OIIPENETICHUN TI0Ka3aTelIs IPEIOMIICHUS
SIBJICHUU MUTPALAU 3apsKEHHBIX MUKPOYACTHUIL ITOJ JEMCTBUEM BHEIIHETO MIEKTPUUECKOTO MO
+ pazzienieHu KOMIIOHEHTOB CMECH MEXKIY IMOBIKHOW M HEMOABMKHOM (pazaMu
SIBJICHUH TOJIIPU3ALMY MUKPOIJIEKTPOAA

KPUTEPUU OLLEHKU
OTBETOB Ha TeCTOBbIe BOMPOCHI TEKyLLero KOHTpons

- OLleHKa «OTNNYHO» BbICTaBNAeTCs oby4atoLemycs, ecrnm nonyyeHo 6onee 81% npaBunbHBIX OTBETOB.
- OLleHKa «xopoLoy - nonyyeHo oT 71 go 80% npaBurbHbLIX OTBETOB.

- OLleHKa «y4OBNETBOPUTENBHOY - Nony4veHo oT 61 4o 70% npaBuribHbIX OTBETOB.

- OLlEeHKa «HeyOoBrneTBOPUTENBHOY - MONYyYeHO MeHee 61% npaBuibHbIX OTBETOB.

3 CpepnctBa ana py6exHoro KOHTpons

BOMNPOCHI
AN NpoBeAeHUs1 KOHTPOISbHbIX paboT (06pa3Lbl 6UNEeTOB KOHTPOSbHbLIX PaboT)

KonTpoabnas padora 1o teMe «XUMHUECKUE METO/IbI aHATIN3a

buier 1

1 VkaxuTe npeumymiecTBa 1 HEAOCTATKU TUTPUMETPUUYECKOTO METOa aHaIHN3a.

2 Kakoif ”HAUKATOp HYKHO MPUMEHHUTDH B Clydae TUTPOBAHHUS HCCIEAYeMOro pacTBopa kapOooHaTa
KaJusi pabouyrM TUTPOBAHHBIM PACTBOPOM a30THOM KUCIIOTHI.

3 Tutp pactBopa xnopuna kanus paBeH 0,0138 r/ma. Omnpenenure MOJSIPHOCTb, HOPMAIBHOCTH
storo pactBopa u maccy KCI B 250 mi aToro pacteopa.

4 TpebGoBaHUS K peaKIHsIM, IPUMEHIEMbIM B PETOKCUMETPUN

5 CkoJpKO TpaMMOB OKcajaTa HaTpus HaJo B3ATh sl npurotoBieHus 250,00ms pactBopa,
npenHazHayeHHoro Juist onpenenenus tTutpa 0,05 H pactBopa nepmanranara kaaus

KPUTEPUU OLIEHKU
OTBETOB Ha BONPOCHI KOHTPOJbHbLIX paboT

«OTNUYHO» CTaBWTCH 3a MOJSIHOE U MPOYHOE 3HaHMEe MaTepvarna B 3adaHHOM oObeme. YMeHve peliaTtb
3a7a4u, NOHNUMAaTb XMMUYECKYIO CYLLIHOCTb aHarnmaa, NpaBuIIbHO BbIMOMHATL pacyeThbl.

«XopoLlo» BbICTaBMSIETCA 3a MPOYHOE 3HAaHME MaTepuana npu Maro3HauuTeNbHbIX HETOYHOCTAX B
pacuyeTax, Mpy COCTaBIIEHUM XUMUYECKUX NPOLECCOB, MPOTEKaOLWUX NpY aHanm3e.

«Y[OOBNEeTBOPUTENBHO» CTABUTCA 3a 3HaHWE MaTepuana C 3aMeTHbiIMM npobenamu, HETOYHOCTAMMU,
olKnbKaMn B pelleHUn 3adad Mpu COCTaBMEHUWU YpPaBHEHWUA XUMWUYECKUX MPOLIECCOB, MPOTEKaLWUX Mpu
aHanuse
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((HeyﬂOBJ'IeTBOpVITeJ'IbHO» BbICTaBNIAETCA 3a He3HaHue Matepuarna, HU3KYK XUMUYECKYH KynbTypy,
HebOonNbLLOM 06BEM BbINONMHEHHbIX 3a0aHUN HeyMeHUue pellaTb 3aayu, rpy6b|e OownbKM B pacyeTax
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4 TlpomexyTouHas aTTecTaumsa oGyyaromMxcs No MToram U3yvyeHus
AUCLUNIIVNHBI

4.1 Bonpochl Ans npoBeAeHUs aKk3amMmeHa Nno aucuunnuHe «AHanuTuyeckasa Xummsa»

1.MpegmeT aHanUTU4eckon XuUMUM. OCHOBHbIE MOHATUSA aHaNUTUYECKONn XUMUMK: XUMUYeckas
aHanuTM4eckas peakuusi, peareHT, aHanuUTUYecKMn curHan. YyBCTBUTENbHOCTbL M TOMHOCTL MeToAa.
CneundunyHoOCTb 1 n3bMpaTenbHOCTbL peakuuin. PeakTyBbl, NCNOMNb3yeMble B aHaNUTUYECKOM XMMUN.
2.Cnocobbl npoBedeHWs aHanmsa BellecTBa: CyXuUM NyTeM, MOKpPbIM NyTeM, aHanu3 rasos.
Knaccudukauus MetogoB aHanmsa no xapakrepy aKcnepmuMeHTanbHOon TEXHUKN.

3.KayecTBEHHbIN M KOMUYECTBEHHbLIN aHanu3. 3agayn KonuyecTBeHHOro aHanusa. [lMpumeHeHue
KONMMYECTBEHHOIO aHanu3a B MONOYHON NPOMbILLNIEHHOCTN.

4. MeTtoauka u MeToq aHanusa. [loaroToBka BeLLecTBa K KONUYECTBEHHOMY OMNpeaerneHunio.
5.Knaccudukaunss MeTogoB KOMMYECTBEHHOrO aHanusa. [paBuMeTpuyecknin n TUTPUMETPUYECKUI
aHanms, X cpaBHUTENbHbIE XapaKTEPUCTUKN.

6.0wnbkun B aHanunse. Cnocobbl ycTpaHeHUst oLLMBOK.

7.I'paBumeTpuyecknii aHanmns. CywHoCcTb MeToda. BeluncneHve pesynbTaTtoB aHanmsa.
8.PactBopymocTb. BnusHue pasnuuHbIXx (pakTOpoB Ha pacTBOPUMOCTb oOcafka: pobaeneHuve
3NEKTPONUTOB, COAEPXKalMX OAHOMMEHHbIE WOHbl, He coaepxawmx OOHOMMEHHbIE WOHbI,
KMCMNOTHOCTb cpedbl, TemnepaTypa.

9.MpoussenerHve pactesopumocTn. [lpaBuno npousBedeHus pacTBopumocTu. [lponsBeageHune
aKTMBHOCTEW NOHOB.

10. MeTton ocaxgeHuss B rpaBumeTpumn. TpeboBaHWs K oOcaxgaemon, BEeCcOoBOW opmam U
ocaguTento.

11. Cragun obpasoBaHus ocagkoB. Kpuctannuueckne u amopdHble ocagku. BnusHue
pa3nunyHbIX hakTopoB Ha npolecc obpa3oBaHNs OCaaKOB.

12. TutpumeTpuyeckun aHanus. CywHocTb Metoga. OCHOBHblIE MOHATUSA: TUTPOBaHMe,
TUTPOBaHHbIA PaCcTBOP, TOYKa IKBMBANEHTHOCTU. TpeboBaHuA K peakumsm B TUTPUMETPUYECKOM
aHanuse.

13. Knaccudunkaumsa MeTogoB TUTPUMETPUM: MO TUMNy peakumud, No MeTody, Mno Crnocoby
TUTPOBaHMS.

14. OcHoBHble pac4eTHble POPMYIibl TUTPUMETPUYECKOTO aHanusa npu npsgmMom U KOCBEHHOM
TUTPOBaHUK

15. Cnocobbl BblpaXKeHUs1 KOHLEHTpaUMA B aHanMTUYecKoOM Xumuu. TUTp No onpegensemomy
BeLecTBy. [MonpaBoyHbIN KOIPPULNEHT TUTPAHTA.

16. [MpurotoBneHme TUTPOBaHHbLIX PAcTBOPOB (CTaHAAPTHbLIX U CTaHAAPTU3MPOAHHbIX).

17. MeTtog HenTtpanusauum. CywHOCTb MeToda. AuMoumeTpuss 1 ankanuveTpusi. TUTPaHThI,
CTaHAapTHble BewecTBa. PacyeT akBMBaneHTHbIX Macc.

18. KMCNOTHO-OCHOMBHbBIE  MHOWKATOPbLI, MEXaHW3M WX [OEWCTBUS: WOHHas, XpomodopHas
Teopumn. CoBpeMeHHasi Teopus MHANKaTOPOB.

19. MokasaTenb TUTPOBaHUS U MHTEPBAN Nepexoda OKpacku nHamkartopa.

20. KpuBbie TuTpoBaHus. Bbibop nHankatopa no KpuBbIM TUTPOBAHUS.

21. BydepHbie pacTBopbl. MexaHn3aM OENCTBMS KUCIOTHOMO M OCHOBHOro Gydepa. PacueT mx
pH. BydepHasa emkocTb. Obnactu npumeHeHnst 6y epHbIX PacTBOPOB B aHANMUTUYECKOA XUMUMN.

22. Metog pepokcumeTpun. Ero cywHoctb, knaccudpukaumsi. TpeboBaHus K peakumsam.
OkucnmTenbHO-BOCCTAHOBUTESbHbIE NOTEHUMANbI, BIUSHUE HA HUX Pa3NUYHbIX (DaKTOpPOB.

23. Cnocobbl PUKCUPOBaHNS TOYKN SKBMBAINIEHTHOCTU B pedoKcMMeTpuun. MexaHnsm gencreusi
peAoOKC-MHAMKATOPOB U MHTepBan Nnepexona ero OKpackKu.

24, MepmaHraHaTomeTpusi. Pabounn u cTaHgapTHble pacTBOpbl B MeTOoAde. YCTaHOBEHWE

3KBUBAseEHTHbIX Macc. [puMeHeHne MeTOO0B NepMaHraHaToMeTpun A9 onpenerneHnsl okucnuTenemn
1 BOCCTaAHOBUTENEN.

25. MopomeTpusa. Obwan xapakrepucTvka metoga. YCnoBusi NMpOBEAEHMSI MOOOMETPUYECKMX
onpeaeneHnn.

26. PacTtBopbl, wncnonb3yemble B MOOAOMETPUKN, OMNPEOENeHNe WX SKBMBANEHTHbIX Macc.
MHugukaTop meToaa.

27. MeTton ocaguTenbHoro TUTpoBaHus. CylHOCTb, knaccudumkauma meTtoga, TpeboBaHus K
peakumaM. Knaccndumkaumss METOAOB OCaAUTENbHOTO TUTPOBAHMS.

28. YCIOBUS MPMMEHEHNS METOAO0B apreHTOMETpUM 1 TuoumnaHatomeTpun. OnpegeneHne NoHoB
no metogy Mopa n ®onbsrapga.

29. Komnnekcumetpus. CywHoCcTe MeTodoB, TpeboBaHums K peakuuam. Knaccudmkaums

MeTOO0B KOMMITEKCUMETPUNYECKOIO TUTPOBAHUA.
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30. KomnnekcoHomeTpus. [loHATUS O KOMMMEKCOHax, WX npeumyllectsa. TpunoH b,
0COBEHHOCTM €r0 XMNYECKOTO CTPOEHUS.

31. Cnocobbl  (PUKCUPOBAHUS TOYKM 3KBMBANEHTHOCTUM B KOMMIekcoHoMeTpuu. MeTtann-
WHOMKATOPbl, XUMU3M OENCTBUS.

32. XKecTtkocTb NpupoaHbiX BoA. Bupabl kecTkocTn, cnocobbl nx ycTpaHeHus. OnpegeneHuve
00l el XXeCTKOCTU BOAbI TPUITOHOMETPUYECKMM METOA0M.

33. ®usmko-xummdeckne metoabl aHanusa (PXMA). 3HaveHne ®XMA B cCOBpeMeEHHON Hayke,
NPOMbILLITIEHHOCTHN, TexHuke. Knaccudukaums MeToaoB XMMMUYEcKoro, dmamyeckoro n usmko-
XUMUYECKOro aHanmaa.

34. XpowmaTtorpaduyeckne metoabl aHanmsa. CyLHOCTb XpomMaTorpacmyecknx MeTo40B pasaeneHunst
W aHanusa BellecTtBa. MIx knaccudukaums no arperaTHOMY COCTOSIHUIO MOOBWKHOW U HEMOLBWKHOWN
asbl. TeopeTuyeckMe OCHOBbI XpoMaTtorpaduyeckmx MeTodoB (aacopbuUMOHHOM, OCado4HOMN.
pacnpegenuTensHon XxpomaTorpadgum.

35. OnTuuyeckme metoabl aHanusa. Knaccudukaumss MeTogoB.

36. ABCOpPOLMOHHLIN aHanu3. TeopeTuyeckme OCHOBbI MeToga. [lpoucxoxaeHue CrnekTpoB
NOrnoLLeHus. OnTtuyeckas NNOTHOCTb  PacTBOPOB. 3akoH Byrepa-JlambepTa-bepa.
POTO3NEKTPOKONIOPUMETPUYECKOE OMNPELENEHNE KOHLEHTPaUMK pacTBopa. PoTokornopumeTpryeckoe
TUTpOBaHMe.

37. JlloMunHecueHTHble MeTodbl aHanu3a. Buabl  NIOMMHECLEHTHOrO  CBEYEeHUs  BeLLecCTB.
dnioopecueHuma u  docdopecueHums. MeTogbl KOMMYECTBEHHOTO NMIOMUHECLEHTHOrO aHanusa.
TutpoBaHue B NpUCYTCTBUN NMIOMUHECLIEHTHBLIX UHANKATOPOB.

38. Onektpoxmmuyeckve MeTodbl aHanusa. Knaccudwukaumsi 3NeKTPOXUMUYECKUX MEeTOAOB, WX
OOCTOMHCTBA U HEOOCTATKN.

39. MoTeHumMomeTpus. TeopeTmyeckme OCHOBbI MeToda. [lpsMas noTteHunomeTpus wu
noTeHumnomMmeTpuyeckoe TutTpoeaHue. pH n noHometpus. MNMoHATHE 06 MOHOCENEKTUBHLIX AneKkTpogax,
nX cenekTuBHoCTb. [JocToMHCTBa MeToaa noHomeTpumn. KpmBble NOTEHUMOMETPUYECKOTO TUTPOBaHUS.
Cnocobbl  HaxoxaeHust TOYKM OKBMBASIEHTHOCTW. TWUTpPOBaHME CMECU CUMbHOrO U cnaboro
anekTponura.

40. MHavkaTopHble anekTpoabl W 3MNeKTPOAbl CPaBHEHUS, MPUMEHSEMble MpPU  PasnUYHbIX
NOTEHUMOMETPUYECKUX onpedeneHnsax. Tunbl noTeHunomeTpuyecknx uenen. O6opydosaHve wu
npubopbl, NPUMEHsEMbIE B NOTEHLMOMETPUYECKOM aHanuae, pH-meTpbl, oHoMeTpbl. HacTponka no
OydepHbIM pacTBOpaM 1 NpoBeaeHNE aHanunsa.

4.2 TlpuMepHBbIii IK3aMeHANMOHHbIN OUJIET MO JUCHUTIIHHE
«AHAJTUTHYECKAS XUMMSD)

MeTton pepokcumeTpun. Ero cywiHoctb, knaccuduvkaumsa. TpeboBaHua kK peakuusam. OKucnuTenbHo-
BOCCTAHOBUTESbHbIE NOTEHLMArbI, BISHUE HA HUX Pa3fMYHbIX haKTOpPOB.

MoTeHumomeTpusi. TeopeTnyeckme OcHoBbl MeToda. lMpsAmas NOTEHLMOMETPUS U MOTEHLMOMETPUYECKOE
TuTpoBaHme. pH un unoHomeTpusi. ToHATME 006 WMOHOCENEKTUBHbLIX 3NEeKTPOA4ax, WX CEeNEeKTUBHOCTD.
HocTtonHcTBa MeToga MoHomeTpun. KpuBble MOTEHUMOMETPUYECKOro TUTpoBaHMs. Cnocobbl HaxoXxaeHust
TOYKM SKBUBANEHTHOCTU. TUTPOBaHNE CMECU CUMBHOIO M craboro anekTponuTa.

MonekynspHasi popma KMCITIOTHO-OCHOBHOIO MHAMKATOpPa, SIBNSIOLErocsl criabon opraHM4eckon KMUCroTon
MMEEeT KpacCHYK OKpacKy, aHMOH 3TOW KUCNOThbl — xenTyto. [Mokasatenb TuTpoBaHus paseH 5,0. Kakyto
oKkpackyL, 6yaeT umeTb 3TOT MHAMKaTop, ecnu ero npubasutb k 0,0001 H pacTBopy KOH.?

5.1 HopmaTuBHas 6a3a npoBeaeHust
MPOMEKYTOYHOM aTTeCTAMH 00YYAIIIMXCS MO0 pPe3yJbTaTaM W3yYeHHs U CIHUHTLINHDI

1) neiictBytomee «IlosojkeHue o TeKyIeM KOHTPOJIE YCIIEBAEMOCTH, IPOMEKYTOUYHON aTTecTaluu
oOyyaromuxcs o nporpaMmam Beicuiero ooOpa3oBanus (6akanaBpHar, CrielUaauTeT,
MarucTparypa) u cpensero npodeccruonansioro oopazopanusi B PI'b6OY BO Omckuii TAY»

5.2. OcHOBHBbIE XapaKTePUCTHKH
NPOMEKYTOYHOH ATTECTANMH CTY/ICHTOB 110 HTOraM M3Y4YeHH S M CIHILTHHbI

YCTaHOBJIEHHE YPOBHS JOCTHXKEHHS KaXKIbIM 00y4JaromuMes
neneit 00ydeHus 1Mo JaHHOW AMCHUIUIMHE, U3JI0KEHHBIX B 11.2.2
HACTOSIIEN IPOrpaMMBbl

ean
NMPOMEKYTOYHOM aTTeCTAIUH -

Dopma DK3aM€H
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NMPOMEKYTOYHOI aTTeCTAllUH -

MecTo 3K3amMeHa
B rpaguke y4eOHOro
npouecca:

1) moaroToBKa K 3K3aMEHy U cJjadya dK3aMeHa OCYIIECTBIISIETCS
3a cu€T y4eOHOTro BpeMeHH (TPYAOEMKOCTH), OTBEIEHHOTO HA
9K3aMEHALMOHHYIO CECCHUIO JJIl CTYAEHTOB, CPOKH KOTOPOM
YCTaHABJIMBAIOTCS IPUKA30M 110 YHUBEPCUTETY

2) nara, BpeMs M MECTO IIPOBEJIEHUS 3K3aMEHa OIpEIeIIaeTCs
rpauKoOM cjaudl SK3aMEHOB, YTBEPKIAEMbIM JEKaHOM
BBIITYCKAIOIIETo (aKyabTeTa

Dopma IK3aMeHa -

I1yceMeHHBIN

I[Mpoueaypa npoBeaeHust
JK3aMeHa -

npecTaBicHa B (POHIEC OIICHOYHBIX CPEJICTB MO TUCITUTUINHE
(cm. Tpunoxxenue 9)

JK3aMeHALMOHHAS NporpamMmma
1o y4eOHO# AuCHUILINHE:

1) nmpencrasiena B GOHJE OIICHOYHBIX CPEJCTB IO TUCIUILIIHHE
(cm. Ipunoxenue 9)

2) oxBarbiBaeT pasnenbl NeNe 1-2 (B cooTBeTcTBUH C 1I. 4.1
HACTOSIIETO JOKYMEHTA)

MeTtoanyeckue MaTepuaJbl,
onpeaessirouue npoueaypsbl
OLlCHUBAHMS 3HAHUI, YMEHM,
HABBIKOB:

MMpEaACTaBJICHEI B (1)0HI[€ OICHOYHBIX CPCACTB 10O AUCHUIIIINHE
(cm. Ipunoxenue 9)
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NUCT PACCMOTPEHWA U ONOBPEHUIA
DOoHA OUEHOYHbLIX CPEACTB YyYeOHON ANCUMNNNHLI
AHanuTuyeckan XxumMusa
8 cocrase ONOM 19.03.03 MpoAayKTbl NUTAHMA UBOTHOTO NPOUCXOKACHUA

1). Paccmortpen n onobpen B kavecTee 6a30B0ro BapuaHTa:

a) Ha 3aceparinv obecneuusaowen kapeapsl MaTeMaTHYECKUX 1 eCTECTBEHHOHAYYHbIX AUCUMNNUH,
npotokon Ne /5 or &/ £472021.

3as. kachenpon, KaHa. IKOH., JOLEHT 4’}/ Crenanosa T.10.

6) Ha 3acepnaHuu meToguueckon kommccun no Hanpasnexuo 19.03.03 MpoaykTel NUTaHUA
XMBOTHOrO NPOUCXOXAEHUA

npotokon Ne /7 ot 24 472021
—
MNpeaceparens MKH -~ 19.03.03, kana. BeTepuH. HayK, AOLUEHT %nwux H.B.

2) Paccmorpex m onobpeH BHEWHUM 3KCNEPTOM

PTELT BU LiadPy ctlecosghaRt Ffovpsoe o S

- 7 » o7 - ’ ’
,f?l,"{\ ,{(’(ff( LA Al el 7 g

/7

%/ﬁ{?fff’((&'“/, ,;'/{%/”(/V /;‘(‘(’./ /((75,94/ /// ﬂ'e’l.t? / /A

@IGOY BO OMIMY
Muiusipasa Poceum

LRA AMHEHCTDATHIO-
SRR osull paliore
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M3MEHEHUA U AONOJIHEHUA
K ¢hoHAOY OLIeHOYHbIX CPeaACcTB y4eGHOW ANCLUNIINHDI

AHanuTnyeckasa xumus
B coctaBe OIMOI 19.03.03 MNMpoAyKTbl NTUTaHUA XXUBOTHOIO NMPOMUCXOXAEHUA

BegomMocTb UaMeHeHun

Cpok,
C KOTOpOro
BBOAUTCS
N3MeHeHune

HOMep M OCHOBHOE cofepxaHune
M3MEHEHNs N/Unn AOoNoNHeHus

OTmeTKa

06 yTBEpXaeHUW/ cornacosaHmm

M3MEHEHNN

nHUUMaTop
N3MeHeHs

pykosoguTtens OOl
nnm
npegceparens MKH
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