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IMacnopT oH/ja OLIEHOUHBIX CPe/ICTB

crietanbHOCTB 36.05.01 BeTepuHapus
HarpaBJ/IeHHOCTH (Tpodu/ib) «bosie3HN MeKUX JOMAIlHUX U S9K30TUUYECKUX KUBOTHBIX»
«KauecTBo 1 6€301MaCHOCTh MPO/JOBOJILCTBEHHOTO ChIPhSI U TMHUILEBBIX TIPOAYKTOB»
OYHOM 1 3a04HOU (opM 00yUeHust
HucuunnvHa: «MeTo[bl KOJIMYeCTBEHHOTO aHau3a»

Tabsmia 1.
Mopynu AUCLUIUIHBI dopmMupyemble OrjeHOYHbIE Komuectso
KOMITeTEeHLIUU UJT UX MaTepuarbl U
4yacTu cpefcTBa
Mogayas 1. CobecenoBaHue 9
Beegenue. IIpeamer u 3agaumn TCn 13
aHa/IUTUYECKOW XUMUHU.
YK-1
CriocobeH oCyIeCTB/IATh
TIOMCK, KpUTHUECKUM aHa/Ty
Y CUHTe3 UH(OopMaLuy,
TIPUMEHSITb CUCTEMHbIN
Mopayns 2. CobecenoBaHue 13
MOZXOJ, /ISl pelleHust
TuTpuMeTpuyecKue MeTo/bl. TCn 43
MeT0/1b1 KHCITOTHO- TOCTaB/IEHHBIX 33/a4. | 377p 3
OCHOBHOT'O TUTPOBaHUS.
Mopyns 3. CobecenoBaHue 8
MeTo1bl OKMC/IUTEJIBHO- TCn 49
BOCCTAaHOBUTEJIbHOI'O TUTPOBAH 3JIP 2
Mogpays 4. CobecenoBaHue 11
KomruiekcoHoMeTpuyeckoe TCn 49
TUTPOBaHUE. 3JIP 2
Mogpays 5. CobecenoBaHue 15
MeToabl 3/1EKTPOXUMHYECKO- 3JIP 1
ro, CIeKTpanbHOro, Qoro-
MEeTPUYeCKOr0 aHa/In3a.
Mopys 6. CobecenoBaHue 8
Xumus s-,p-,d-371eMeHTOB. TCn 30

1 OIEHOYHBIE MATEPUWAJIbI, HEOBXONUMBIE /11 OLHEHKU
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3HAHU, YMEHUH W HABBIKOB JEATE/JIRHOCTHU
B INPOLHECCE OCBOEHHUA IUCHUII/IMHbBI
Tabnurja 2 — @opMypyeMble KOMITETeHIN

Kog v HaMeHOBaHUe KOM- Kop v HauMeHOBaHue OreHOUHbBIe
reTeHI[u1 WH/MKaTOpa JOCTU)KeHUs MaTepuasbl U
KOMITEeTeHLIUU cpeJiCcTBa
(4acTH KOMIETeHL 1K)
Mopyns 1. «BBegenue. [Ipeamer u 3agauu
aHA/IUTUYECKOW XUMUU»
YK-1.1 -1 yk1
3HaTk: CobeceoBaHue
-MeTO/IMKY aHalu3a U eKOMIO3ULUU 3a/lauul TCn
YK-1 -Crioco0bl TIOMCKa W aHaiv3a WH(OpMaIyy,

CriocobeH oCyIIeCTBSTh
TTOWCK, KpDUTUUECKHUI aHa/TU3
Y CHHTe3 WH(OpMalLIuH,
MPUMEHSITh CHUCTEMHBIH
TIOZIXOZ, /11 PelleHUst
TIOCTaB/IEHHBIX 3a7iay.

HeoOXOUMOM /11 pelleHUs] TT0CTaB/IEHHOM
3a/jauu;

- BO3MO’KHble BapMaHThl pellleHUs 3aZjauu C
yUeTOM OL[eHKU WX [JOCTOMHCTB W HeJO0CTaT-
KOB;

-CIIoco0bI ¥ IPHEeMBI TPAaMOTHOTO, JIOTUUHOTO,
apryMeHTHUpOBaHHOTO (HOPMHUpPOBaHUS COO-
CTBEHHBIX CY)K/IeHWH U OLIeHKU;

-pyeMbl OT/IUUUsl (aKTOB OT MHEHWM, WUH-
TeprpeTaluii, OLIeHOK U T.[. B PaCCY>KJeHUSIX
JPYTUX YUaCTHUKOB [esiTeIbHOCTH, Orfpeje-
JIeHUsI W OLIeHKH TI0C/Ie[ICTBUM BO3MO’KHBIX
pelleHU 3ajauu.

YK-1.2 -2 yk-1

Ymertn:
-aHa/IM3UPOBaTh 3a/lauy, BhlJesisis ee 6a30BbIe
COCTaBJISIOLIIME, OCYILeCTB/ISITh

JIeKOMITO3ULIUIO 3a/1auH;

-HaXOAUTb U KPUTHUYECKW aHaJIu3HUpOBaTh
vHbOpMaLo, HeoOXOAUMYIO [Jisi pelleHust
MOCTaB/I€HHOM 3a/jauy;

-paccMaTpyBaTh ~ BO3MOJKHbIe  BapUaHThI
pellleHus 3a7jauu, OL|eHWBasi UX JOCTOMHCTBA
Y HeJIOCTaTKW;

-TPaMOTHO,  JIOTUYHO, apPryMeHTUPOBAaHHO
(opmMupoBaTh COOCTBEHHbIE CYXXAEHUS U
OLIeHKH, OT/JuWYaTb (akKTbl OT MHEHHUH,
WHTeprpeTanuid, OLEHOK W T.J. B
pacCyKJeHusIX IPYTUx yUaCTHUKOB
JlesITeTbHOCTH;  OTpe/ie/iAiTb UM Ol|eHHBAaTh
MOC/Ie/ICTBUSI BOSMOXXKHBIX PellleHUM 3aZlauu.
YK-1.3 -3 yk-1

Bnagets:

-MeTO/JUKOW aHa/M3a W JAEeKOMIIO3UIUN 3ajla-
uy;

-HaBbIKAMU TIOMCKa U aHaiu3a UHQopMaluu,
HeoOXO0UMOM /11 pellleHUs] TI0CTaB/IeHHOM
3a/lauH;




- HaBbIKaMM TIOMCKAa BO3MO>KHBIX BapUaHTOB
pelilieHus 3a/laud C yUeTOM OLIeHKU UX [JOCTO-
WHCTB Y HeJJOCTaTKOB;

-ipyeéMaMi TPaMOTHOTO, JIOTUYHOTO, apry-
MEHTHPOBAaHHOTO (POPMHUPOBaHUSI COOCTBEH-
HBIX CYXK/IeHUM U OLIeHKU;.

-fipYieMaMM OTJINYMsl (PAKTOB OT MHEHUM, WH-
TeprpeTaluii, OLIeHOK U T.Jl. B PaCCY>K/IeHUSIX
JPYTUX YYaCTHUKOB [esiTeJTbHOCTH, OTpefe-
JIeHUs] U OLIeHKU TIOC/IeICTBUM BO3MOXKHBIX
peleHui 3a/jaumu.

Mopyns 2. «TutpuMeTpuueckre MeTobl. MeTo bl
KUCJIOTHO-OCHOBHOT'O TUTPOBAHUSI»

YK-1.1 -1 yk1

3HaThb:

-MeTO/JJMKY aHa/i1u3a U JeKOMITO3ULIUM 3aauy;
- criocoObl TIOMCKAa M aHa/M3a MH(OpMaIiH,
HEOOXOAMMOW [/isi peIleHHs] TOCTaB/IeHHON
3a/1auu;

-BO3MOXXHbIe BapUWaHThl peIleHUs] 3aJauu C
YUeTOM OL|eHKUA WX [JOCTOMHCTB U HeJOoCTaT-
KOB;

- CcriocoObI ¥ MPHEMbI TPAMOTHOTO, JIOTUYHO-
ro, aprymMeHTHMpOBaHHOTO (OPMHPOBAHUS
COOCTBEHHBIX CY>KIeHUM U OL|eHKH;

-pyeMbl OT/IUUUsl (aKTOB OT MHEHWM, WUH-
TeprpeTaluii, OLIeHOK U T.[. B PaCCY>KJeHUSIX
JIPYTMX YUaCTHUKOB JesiTellbHOCTU, Orpefe-
JIeHUsI W OLIeHKH TI0C/Ie[ICTBUMA BO3MO’KHBIX
pelleHU 3ajauu.

YK-1.2 U-2 yk-1

Ymets:
-aHa/IM3UPOBaTh 3a/lauy, Bblesisisi ee 6a30BbIe
COCTaBJISIOLIIME, OCYILeCTBJISITh

JeKOMIIO3ULIUIO 3a/lauy;
-HaXOAUTb U KPUTHUYECKW aHaJIu3HUpOBaTh
vHbOpMaLMo, HeoOXOAUMYIO AJisi pelleHust
MOCTaB/I€HHOM 3a/jauy;

-paccMaTpyBaTh  BO3MOXKHbIe  BapUaHThI
pellleHus 3a7jauu, OL|eHWBasi UX JOCTOMHCTBA
Y He/I0CTaTKy;

-TPaMOTHO,  JIOTUYHO, apPryMeHTUPOBAaHHO
(opmMupoBaTh COOCTBEHHbIE CYXXAEHUS U
OLIeHKH, OT/JuWYaTb (akKTbl OT MHEHHUH,

VHTeprnpeTalid, OLEHOK W  T.J. B
paccy>XeHusIX I pyrux Y4YaCTHUKOB
[esTeNIbHOCTY;

-ornipefieNIiTh WM OLIeHUBaTb  IOC/e[CTBUS
BO3MOJKHBIX pellleHn! 3a/jauyl.

YK-1.3 U-3 yk-1

Bnagers:

-MeTO/IMKOW aHa/iv3a U JIeKOMIIO3ULMU 3a/ia-

CobeceoBaHue
TCn
3JIP
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uy;

-HaBbIKAMU TIOMCKa U aHaju3a UHQopmaluy,
HeoOXOUMOM /11 pelleHUs] TT0CTaB/IeHHOM
3a/jauu;

-HaBbIKAMU TI0MCKAa BO3MOXXHBIX BapUaHTOB
pellieHus 3alaud C yUeTOM OLIeHKH UX JOCTO-
VHCTB U HEeJJOCTaTKOB;

-pyeéMaMi TPaMOTHOTO, JIOTUYHOTO, apry-
MEHTHPOBAaHHOTO (POpPMUPOBaHUSI COOCTBEH-
HBIX CY)>K/IeHUH U OLIeHKY;

-IipYieMaMM OTJINuMsl (PAKTOB OT MHEHUM, WH-
TeprpeTaliii, OLIeHOK U T.Jl. B PaCCY>K/IeHUSIX
JPYTUX YYaCTHUKOB [esiTe/IbHOCTH, Orpeje-
JIeHUs] U OLIEHKU TIOC/Ie[ICTBUM BO3MOXKHBIX
pelleHui 3a/jaum.

Mopyns 3. «MeTobl OKHUC/IUTE/IbHO- BOCCTAHOBU- TeJIb-

HOI'O TUTPOBAHUA»

YK-1.1 -1 yk1

3HaTh:

-MeTO/JJMKY aHa/i3a U JeKOMIIO3MLIUU 3a/lauM;
criocoObl TIOMCKa W aHaiu3a WH(opMalmw,
HEOOXOAMMOW [isi peIleHHs] MOCTaB/IeHHON
3a/1auu;

-BO3MOXXHbIe BapUaHThl peIleHUs] 3aJauu C
YUeTOM OL|eHKHA WX [JOCTOMHCTB M HeJO0CTaT-
KOB;

-CIToco0bI ¥ IPHEMBI TPAaMOTHOTO, JIOTUUHOTO,
apryMeHTHUpOBaHHOTO (HOPMHUpPOBaHUs COO-
CTBEHHBIX CY)K/IeHHUM U OLIeHKU;

-pyueMbl OT/IUUUsl (DAaKTOB OT MHEHWM, WUH-
TeprpeTaluu, OLeHOK U T.[. B PaCCY>KJeHHUSX
JIPYTUX YUaCTHUKOB JesiTe/lbHOCTU, Orpee-
JIeHUsI Y OLIeHKH TIOC/Ie[ICTBUM BO3MO’KHBIX
pelleHU 3ajauu.

YK-1.2 U-2 yk-1

Ymets:
- aHA/TM3MPOBATh 3a/lauy, Bbiziessis ee 6a30BbIe
COCTaBJISIOLIIME, OCYILeCTB/ISITh

JeKOMIIO3ULIUIO 3a/lauy;
- HaxXOAUTb W KPUTUYECKU aHaJIu3UpOBaTh
vHbOpMaLMo, HeoOXOAUMYIO AJis pelleHust
MOCTaB/I€HHOM 3a/jauy;

-paccMaTpyBaTh  BO3MOXKHbIe  BapUaHThI
pellleHus 3a7jauu, OL|eHWBasi UX JOCTOMHCTBA
Y He/I0CTaTKy;

-TpaMOTHO,  JIOTUYHO, apryMeHTUPOBAaHHO
(opMupoBaTh COOCTBEHHbIE CYXXAEHUS U
OLIeHKH, OT/JuWYaThb (akKTbl OT MHEHUH,

VHTeprnpeTalid, OLEHOK W  T.J. B
paccy>eHusIX Jpyrux Y4aCTHUKOB
JesITe/IbHOCTY;

-orpeieyiAiTb M OLEHMBATH  MOC/IeACTBUA

CobecenoBaHue
TCn
3JIP




BO3MOJKHBIX pellleHHH 3a/jauu.

YK-1.3 U-3 yk-1

Bnagets:

-MeTO/IMKOW aHa/iv3a U JIeKOMIIO3UI[UHU 3ajia-
YyM; HaBbIKAMU TOMCKa W aHaiu3a UHQOopMma-
1[UM, HeOOXOUMOM /IS pellieHust TTI0CTaB/IeH-
HOI 3a/1auu;

-HaBbIKAMU TIOMCKAa BO3MOXXHBIX BapHaHTOB
pellieHus 3a/jaud C yUeTOM OLIeHKU UX [I0CTO-
WHCTB U HEeJJOCTAaTKOB;

-pyeMaMu TPaMOTHOTO, JIOTUYHOTO, apry-
MEHTUPOBAHHOTO (POPMUPOBAaHUSI COOCTBEH-
HBIX CY)K/IEHUM U OLIeHKH;.

-pyeMamM¥ OT/Iursl (PaKTOB OT MHEHUH, UH-
TeprpeTaluii, OLIeHOK U T.Jl. B PaCCY>KJeHUSIX
IPYTUX YYaCTHUKOB [esiTeIbHOCTH, Orpeje-
JIeHUsI U OLIeHKU TOC/IeACTBUM BO3MOXKHBIX
pelleHU 3ajauu.

Mopynb 4. «KoMIJIeKCOHOMeTpU4eCcKkoe TUTPOBaHUE»

YK-1.1 -1 yk1

3HaTh:

-MeTO/JJMKY aHa/iu3a U JeKOMIT03ULIUM 3aJauy;
- criocoObl TIOMCKA M aHa/M3a WH(OpMaIiH,
HEOOXOAMMOW [isi peIleHHs] MOCTaB/IeHHON
3a/1auu;

- BO3MOJKHble BapUaHThl DelleHUs] 3afauu C
YUeTOM OL|eHKHA WX [JOCTOMHCTB U HeJOoCTaT-
KOB;

- CcriocoObI ¥ MPHEMbI TPAMOTHOTO, JIOTUYHO-
ro, aprymMeHTHMpOBaHHOTO (OPMHPOBAHUS
COOCTBEHHBIX CY)KJEHUN U OL[eHKH;

-npveMbl OT/IMUUS ()aKTOB OT MHEHUH, WH-
TeprpeTalui, OLeHOK U T.[. B PaCCY>X[eHHUSX
JPYTUX YUaCTHUKOB JesiTe/lbHOCTU, Orpee-
JIEHUsI W OLIeHKU TIOC/Ie[ICTBHUM BO3MO’KHBIX
pelleHU 3ajauu.

YK-1.2 U[-2 yk-1

Ymetn:
-aHa/IM3UPOBaTh 3a/lauy, Bblesisisi ee 6a30BbIe
COCTaBJISIOLIIME, OCYILeCTB/ISITh

JIeKOMITO3UIIMIO 33/]auy;
-HaXOUTh U KPUTUUECKHW aHaIU3MPOBaTh
vHbOpMaLMo, HeoOXOAUMYIO AJisi pelleHust
MOCTaB/IeHHOW  3aflaud;  paccMaTpyBaTh
BO3MOJKHBbIE BapUaAHTBI PpeIIeHUs] 3ajjauw,
OlLleHHBast X JOCTOMHCTBA U HeJJOCTaTKU;

- TI'PaMOTHO, JIOTUYHO, AapryMeHTUPOBaHHO
dbopMrpoBaTh COOCTBEHHbBIE CYXKAEHUS U
OLIEHKH, OT/IWYaTh (akKThl OT MHEHUH,

VHTepIrpeTalyii, OLeHOK U  T.J. B
paccyX1eHusix Jpyrux YUaCTHHKOB
JesiITe/IbHOCTY;

3JIP
CobecenoBaHue
TCn




-oripefieNIiTh WM OLIeHUBaTh  IOC/Ie[CTBUS
BO3MOJKHBIX pellleHr! 3a/auyl.

YK-1.3 U/1-3 yk-1

Bnagets:

-MeTOIMKOW aHaiv3a U J1eKOMIIO3WLUKU 3a/ia-
uuy;

-HaBbIKAMU TIOMCKAa U aHanu3a UH(OopMaLuu,
HEOOXO[MMOU [ijisi pellleHHs] MOCTaB/IeHHON
3a/jauy;

-HaBbIKaMH TOWCKA BO3MOJKHBIX BapHUaHTOB
pellieHus 3a/jaud C yUeTOM OLIeHKU UX [I0CTO-
VHCTB U HeJOCTAaTKOB; MpUeMaMu T'PaMOTHO-
ro, JIOTUYHOrO, apryMeHTHMPOBAaHHOTO (op-
MHUPOBaHUsI COOCTBEHHBIX CY>KIEHWN U OIleH-
KU;.

-pyeMamM¥ OT/Iuursl (PaKTOB OT MHEHUH, UH-
TeprpeTalLuii, OLIeHOK U T.J. B PaCcCy>KJeHUsIX
JIPYTMX YUaCTHUKOB JesiTe/lbHOCTU, Orpefe-
JIeHUsI Y OLIeHKW TOC/Ie[CTBUMA BO3MO’KHBIX
pelleHUH 3a/jauu.

Mopyns 5. «MeTob! 3/71eKTPOXUMUYECKOr 0,
CTMEeKTPa/IbHOT0, POTOMETPUUECKOT0 aHaIh3a»

YK-1.1 UJ-1 yk1 3JIP

3HaThb: CobeceoBaHue
-MeTOMKY aHa/Iu3a U Jekomrosunuu 3azauy; | TCno

- CrocoObI TMOMCKa W aHaau3a WH(opMarluu,
HeoOXOUMOM /11 PelleHUs] TT0CTaB/IEHHOM
3a/1auy;

-BO3MOJKHbIe BapHaHThl peLIeHUs] 3aZjauv C
y4eTOM OLIeHKM UX AOCTOMHCTB U HeJOCTaT-
KOB;

- Croco0Obl ¥ TPUEeMbI TPAMOTHOT'O, JIOTUYHO-
ro, aprymMeHTHUpOBaHHOrO0 (OPMHPOBAHUS
COOCTBEHHBIX CY)KJEHUM U OL|€HKH;

-fip¥eMbl OTMUUS (HaKTOB OT MHEHUM, WH-
TepripeTaLuii, OL[eHOK U T.[Jl. B PaCCY>K/IeHUSIX
JPYrMX YUYaCTHUKOB JesiTellbHOCTH, Orpefe-
JIeHUsI Y OLIeHKH TI0C/Ie[JICTBUMA BO3MOKHBIX
pelLleHnH 3a/jauu.

YK-1.2 -2 yk-1

Ymertn:
- aHa/TU3MPOBaTh 3a/lauy, Bbizie/Isis ee 6a30Bbie
COCTaBJISIFOIIME, OCYLLeCTBJISITh

JIeKOMITO3ULIMIO 3a/jauy;
-HaxO[WUTb W KPUTHUECKW aHaJM3UpPOBATh
vHbOpMalLHo, HeoOXOAUMYIO [/ pellleHus
TOCTaB/IEHHOM 3a/lauy;

-paccMaTpyBaTh  BO3MOJKHbIe  BapHaAHThI
pellleHysT 3aflauk, OLIEHWBasi UX JOCTOUHCTBA
Y He/IOCTaTKW;

-rPaMOTHO,  JIOTUYHO, apryMeHTUPOBAaHHO
dbopMrpoBaTh COOCTBEHHBIE CYXKJEHUSI U
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OLIeHKH, OT/IM4YaTh (akTbl OT MHEHWH,
WHTepripeTalvii, OIeHOK ¥u  T.J. B
paccyXIeHusIx Ipyrux yUaCTHUKOB
JesiTe/IbHOCTY;

-oripefiefIiTh WM OLIEHUBaTb  IOC/e[CTBUS
BO3MO>XKHBIX pellleHrH 3a/jaum.

YK-13 Ud-3yxk-1

Bnagets:

- METO/IMKOM aHaiu3a U [JeKOMIO3ULIUU 3a/ia-
uuy;

-HaBbIKAMU TIOMCKAa U aHanu3a UH(OopMaLuu,
HEOOXO[MMOU [ijisi pellleHHs] MOCTaB/IeHHON
3a/jauy;

-HaBbIKAMU TIOMCKAa BO3MOXXHBIX BapUaHTOB
pellieHus 3a[jaud C yUeTOM OLIeHKU UX [I0CTO-
WHCTB U HEeJJOCTAaTKOB;

-ipyeMaMu TPaMOTHOTO, JIOTUYHOTO, apry-
MEHTHPOBAHHOTO (POPMHUPOBAaHUS COOCTBEH-
HBIX CYXK/IeHUM U OLIeHKW;

- TIpyeMaMu OT/IMUMs (PAaKTOB OT MHEHUH, WH-
TeprpeTaliii, OL|eHOK U T.Jl. B PAaCCY>KIeHHUAX
JPYTUX YYaCTHUKOB [esiTe/IbHOCTH, Orpeje-
JIeHUs] U OLIeHKU TIOC/Ie[ICTBUM BO3MOXKHBIX
pellleHU 3a/jauu.

Mogaynb 6. «Xumus s-,p-,d-371eMEeHTOB»

YK-1.1 -1 yk1

3HaTh:

-MeTO/JJMKY aHa/iu3a U JeKOMIT03ULIUM 3aJauy;

- CrocoObl TIOMCKAa M aHa/lM3a HHGOpMaLWH,
HEoOXOMMOM /ISl peIlleHus IOCTaB/IeHHO! 3a-
Jlaum;

-BO3MOXXHble BapUaHThI pelleHusi 3a/laud C
YUeTOM OL[eHKU WX JOCTOMHCTB U HeJJOCTAaTKOB;
-Crioco0bl ¥ TIPUEeMbI TPAMOTHOTO, JIOTUYHOTO,
apryMeHTUpPOBaHHOTO  (opMUpOBaHUSI  COO-
CTBEHHBIX CY)KIeHUM U OLIeHKUY;

-IIpYieMbl OTJIMUMS (PAKTOB OT MHEHUH, UHTep-
ripeTalui, OL[eHOK U T.[l. B PACCYKJeHUSIX [Ipy-
T'MX YUaCTHUKOB JIeSITeJIbHOCTH, OTpefie/ieHus: U
OLIeHKH TOC/Ie[CTBUA BO3MOXXHBIX pelleHun
3a/lauM.

YK-1.2 -2 yk-1

Ywmerts:

-aHa/IM3MpOBaTh 3afiauy, Bbifiesisisa ee 0a30BbIe
COCTaBJISIFOIIME, OCYILeCTB/ISITh [IeKOMITO3ULUIO
3a/1auu;

-uH(MOpMaIMI0, HeOOXOAUMYIO /I peIleHUs
MOCTaB/I€HHOM 3a/jauy;

-paccMaTp1BaTh BO3MOJKHbIE BapUaHTbI
pellieHus 3a/lauk, OLleHUBasi X JOCTOMHCTBA U
HeJJOCTaTKU; rPaMOTHO, JIOTUYHO,
apryMeHTHPOBaHHO dhopmupoBaTh

TCn
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COOCTBEeHHbIE CYX/EHUS W OLeHKH, OT/IMYaTh
dakTbl OT MHEHW, UHTeprpeTalyii, OLleHOK U
T.J. B DPacCy)KAEHHUsIX JPYruX Y4aCTHUKOB
JlesITe/IbHOCTH;

- ompefensiTb U OLEHUBaTb IOC/IeACTBUS
BO3MO>XKHBIX pellleHrH 3a/jaum.

YK-1.3 U/1-3 yk-1

Bnagets:

-MeTOIMKOW aHanu3a U [IeKOMIO3ULMU 3a/laul;
- HaBbIKAMU TOMCKA W aHajMu3a WHGOpMaluy,
HeoOX0JUMOM /s pellleHus TIOCTaB/IeHHO! 3a-
Jauu;

-HaBbIKAMU TIOMCKA BO3MOXKHBIX BapUaHTOB
pellleHus 3a7jaui C yuyeTOM OLIeHKH UX JOCTO-
VHCTB U HEeJJOCTaTKOB;

- Ip¥eMaM¥ TPaMOTHOT'0, JIOTUUHOT0, apTyMeH-
TUPOBAaHHOTO ()OPMUPOBaHUSI  COOCTBEHHBIX
CY)K[€HUH U OLIeHKU;

-preMamM¥ OT/InuMs (HaKTOB OT MHEHHWH, WH-
TeprpeTaluii, OLeHOK U T.[. B pacCy>XJeHUsIX
JIPYTUX y4YaCTHUKOB [leATebHOCTH, Orpejere-
HUSl M OLIEHKU TOC/Ie[JCTBUI BO3MOJKHBIX pe-
1IeHUH 3aJjauM.

OueHOYHBbIE MaTepHaJIbI U CPeJCTBA /I/IA MPOBePKHU CHopMUPOBAHHOCTH
KOMIIeTeHIUH

Mogaynsb 1: «BBeaenue. Ilpegver u 3aauy aHa/IMTUYECKON XMMHH.»
Bonpocbl 015 cobecedogaHus:

1. TlpenmeT aHanuTHUecKoW XuMuU. Knaccudukays aHaTUTHUYeCKUX MeTo/[0B. TpebGoBaHus K
MeTo/jaM.
2. 3HaueHre ¥ 00/1IaCTH MPUMEHEHUsT XUMHUUeCKOT0 aHam3a. KauecTBeHHbBIN 1 KOTMUeCTBEHHbBIN
aHau3.
3. CTaivi1 aHA/IMTUYECKOro TpoLiecca U MeTpOJIOrMuecKrue OCHOBBI aHATMTUYeCKOU XUMUH
4. OT60p npo6wI. IToaroToBKa MpOOKI A1 aHATK3a.
5. smepenue. ['pasyvpoBKa. AHaIMTUUECKUN CUTHAJL.
6. CriocoObI BbIpa)KeHHsT KOHLIEHTPAL[|H.
7. Tlpenen obHapy>keHusi. TOUHOCTh U3MEpEHHS.
8. Cucremarnueckue U CydaiiHble OLIIMOKH.
9. MaTteMaTuueckasi 00paboTKa pe3y/bTaTOB aHaIM3a.
TpeGoBaHus K 0(h)opM/IeHHIO OTUETa I10 JIabopaTopHoi padoTe
Ortuet odopmisieTcs: B laDopaTOpHOH TeTpasiy.

Copep)xaHue oTYera:
[NopsiakoBbIif HOMep 1labopaTopHO# paboThI, ee Ha3BaHUeE.
Lenb paboTHI.
3azanue.
Kpatkoe TeopeTrueckoe BBeZieHUe K JaHHOMW pabore.
HasBaHue onbITOB.
OdopmiieHre pe3ybTaTOB OIBITOB B COOTBETCTBUM C MPEIbSIB/ISIEMbIMU TPeOOBaHUSIMHU.

U=
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3amuTa 1ab0paTopHOM pabOoThI OCYIIECTBISETCS Ha 3aHATHH, CJIEAYIOLIEM T0C/e ee BBITIOTHe-
Hus. TIpu 3amure CTYAEHT JO/DKeH TIpeJCTaBUTh OTYeT 110 jiabopaTopHOi paboTe, cocTaBieH-
HBIW 10 MpeJi/IoKeHHOU BhbIllle cXeMe, TIOSICHUTh BCe NpUBeJieHHble PacyeThbl U BBIBO/IbI, BBITIOJI-
HUTh CBOM BapHaHT 3a/laHUs 10 TeMe j1abopaTOpHOUW paboThI (PelInTh 3a/lauy WIA COCTaBUTh
yPaBHEHHsI XMMUUeCKUX peaKLii).

Tecmoeble 3a0aHus 0/11 meKywjezo KOHMpOo,/isi 3HaAHUtl no mooyo 1:
«Beedenue. IIpeomem u 3a0auu aHAAUMUYECKOU XUMUU.»

TepmMuH “00HapyXKeHHe” UCIO0/Ib3yeTCA

+B KaueCTBeHHOM aHa/u3e

B TUTPUMeTPUYECKOM aHaslv3e

B KOJIMUECTBEHHOM aHa/u3se

HeT [IPaBUJIbHOI'O OTBeTa

TepmuH “onpejesenne” B aHA/IMTHYECKOH XUMHH 03Ha4aeT
KaueCTBeHHOe OTKPbITUe KaTMOHAa WM aHUOHA
+KO/IMUeCTBeHHbIN pe3y/IbTaT — KOHL|eHTpaLus, Macca U T.J,.
BbINa/IeHNe 0CaJKa OIpe/ie/IeHHOr0 LiBeTa

orpezesieHue 1jBeTa pacTBopa

O/leMeHTHBIN aHA/IU3 UCII0/1b3yeTCA B 0CHOBHOM

B (ha30BOM aHasM3e

+B aHa/IM3e OpraHu4yeCKUX BelecTB

B M30TOITHOM aHaju3e

B OMOJIOrMYeCcKHX MeTo/laX aHaIu3a

DyHKIMOHA/ILHBIM aHA/IU3 UCII0/1b3YyeTCs JJisl

yCTaHOBJIEHUs COJiep)KaHUsl B aTMocdepe KUC/IOpo/ia, a30Ta U T.J.
paszie/ieHus1 CMeCy HeCKOJIbKUX BellleCTB

+yCTaHOBJ/IEHHsI COCTaBa BHOBb CHHTE3MPOBAHHBIX OPraHUYeCKUX BeleCTB
YCTaHOBJIEHUSI U30TOITHOTO COCTaBa MPUPOJHBIX 00HEKTOB

Ot kKakux (pakTOpoB NpeuMyIeCTBEHHO 3aBUCUT Be/IMUMHA CKauyKa Ha KPHBOU
TUTPOBAHUA KUC/IOThI PAaCTBOPOM ILie/104u?

OT Ha4yaJIbHOTO 00beMa KUCIOThI

OT CKOPOCTH TUTPOBaHUS

+0T BeJIMYMHbI Ka M NCXOJHOU KOHLIEHTPALUX KUC/IOTBI

OT IIPYPO/ibI IPUMEHSIeEMOr0 UHAMKATOpa U ero KojuyecTsa
Metop aHa/1M3a — 3TO

+crocob aHanM3a MPUMEHUMBIHN K Pa3HbIM 00beKTaM

OTMCaHMe MoC/IeZ0BaTeIbHOCTH aHa/li3a JAHHOTO 00BeKTa
CUHOHUM MOHATHS “MeTO/[MKa aHa/r3a”

CIIMCOK peakTHBOB

AHA/IMTHYECKYI0 PeaKkHI0 MO)XXHO 3anucaTth B 001eM Buje X+R - P. I'paBumerpus
OCHOBAaHA Ha M3MepPeHUM:

KOJIMYeCTBa U3pacxo/0BaHHOIO peareHta R

+Maccel 0Opa3oBaBIIerocs mpojaykra P

pacxoj0BaHusl aHa/IM3UPyemMoro Bejectsa X

CBETOIIOIJIOLL[eHUS] PACTBOPA

AHaTUTHYECKYH PeaKI{MI0 MOXXHO 3anucaTh B 00meM Buje X+R - P. Turpumerpus
OCHOBaHA Ha M3MepPeHNH

+o0beMa pacTBopa TUTpaHTa R

MaccChl B3BellIBaHUeM

yObIBaHMsI 00beMa CMeCH Tra30B MPH MPOITyCKaHWW uepe3 Hee R
oObeMa pacTBopa Mpozykra P
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AHanuTHYecKas XUMHUSA Ba)XKHa /I/IS1 9KO0JIOTUH B Le/IAX
MOHHUTOPHHTA JIeKaPCTBEHHBIX BellleCTB B OpraHu3Me I1pU JieueHUH
yCTaHOBJ/IEHUs XapakTepa si/ia BbI3BaBILEro CMepTe/IbHOe OTpaB/ieHue
TIOBBIILIEHUS YPOXKaWHOCTH Ce/IbCKOXO03S1CTBEHHBIX KY/IbTYP
+yCTaHOBJ/IEHUs IIPUPOABI U COZlep>KaHUs BpeJHbIX [IpUMecel B BO3/lyXe, I0UBe, THPO-

cthepe

TeHgeHI[uel Pa3BUTHSA aHA/IMTUUECKON XMMUH ABJISIETCHA
+yBenuueHue 0 Gr3ndecKux U OMOIOrMUeckKuX MeTO/I0B
yBeIM4eHue 1071 TUTPUMETPUUYECKHUX METO/I0B
yBeJIMueHHe [10/1M TPaBUMEeTPUUeCKHUX METOAUK
yBe/IM4YeHHe 10711 KayeCTBeHHOI'O aHa/in3a
AHa/IMTUYeCKUI CUTHA/I B IPUHLMIIE MOXKeT JaBaTh

TOJILKO KOJTMUECTBEeHHYIO aHa/IUTUUeCKYI0 UH(POpMaI1io

TOJIbKO KaUYeCTBEHHYIO aHaIUTUUYEeCKYI0 UH(OpMaLUI0

+U1 KaueCTBeHHYIO U KOJIMUECTBEeHHYIO aHa/IUTUUYeCKyH0 UH(POpMaL1io
HeT NPaBUILHOTO OTBEeTa
NHTeHCMBHOCTh aHA/IUTUYECKOr0 CUTHaJ/Ia 3aBUCHT

OT pacueTHbIX POpMYJ

OT 00beMa MepHOU KOJIObI

+Co/iepyKaHusl Orpe/iesisieMOro KOMIIOHeHTa
CKOpOCTH MPU/IMBaHUs TUTPaHTa
AHaMTHYeCKasa XUMUYeCcKasi peakiys - 3T0 peaKiilis, CONPOBOXX/al0Iasacs
V3meHeHreM OKpacku pacTBopa
+ Orpe/ie/IeHHBIM aHATUTUUYECKUM 3¢ (heKToM 3a cueT 06pa30BaHus TIPOIYKTA PeaKI|H,
obsaziaroriero crieliipUUeCKUMUA CBOHCTBaMU
W3menenuem pH pactBopa

O6pa3oBaHreM 0CafiKa.

Tabnuia 3 — Kputepuu orjeHKH chOpMHUPOBAHHOCTH KOMIIETEHIUH

Koa u HamMeHOBaHMe WH-
JWKaropa AOCTUXEeHUs
KOMIIeTeHIUM (4aCTH KOM-
MeTeHL1H)

KpuTepuu olieHrBaHus cOPMUPOBAHHOCTH KOMIIeTeHL[UN

YaCTU KOMIIeTeHL[UN)

Ha 6a30BOM ypOBHe

Ha TTOBBINI€EHHOM YPOBHE

COOTBETCTBYeT OLIeHKe

«yZI0BJIETBOPUTETHEHO»

50-64% oT MakKCHUMaJIb-
Horo bOasa

COOTBETCTBYET

OL[eHKE «XOPOILIO»

65-85% oT Makcu-
MaJILHOT'0 Oasia

COOTBETCTBYET

OLIEHKE «OT/TUUYHO»

86-100% ot Makcu-
MaJIbHOI'0 Oasia

YK-1.1 -1 yk-1

3HaThb:

-MeTO/IUKy aHaiv3a U [ie-
KOMIIO3HWLUM 3a/jauu;

- Croco0Obl TIOWCKA U aHATH-
3a uHpopManuu, HeobXo-
IAMOU [Jisi pelleHus Mo-
CTaBJIEHHOM 3a/lauM;
-BO3MO>XKHbIE BapHUaHThI
pellieHUst 3a/layd C yueToM
OLIEHKA WX [OCTOMHCTB U
He/I0CTaTKOB;

-CriocoObl M TIPUEMBI T'pa-
MOTHOTO, JIOTUUHOTO, ap-
TYMEHTHPOBAHHOTO  (op-
MHUpPOBaHUs  COOCTBEHHBIX

CTyz#eHT 1eMOHCTPUDY-
eT  y/OBJIeTBOPUTE/Ib-
Hble 3HAHUS OCHOBHOI'O
Marepuana wmopysas 1.
YcBoun OCHOBHBIE TIO-
JIO)KEHUsI ~ TeopeThye-
CKHX OCHOB O aHa/JMTHU-
Yyeckol XWMHU. 3HaeT
CII0COOBI TIOMCKAa U aHa-
nu3a uHQopmaluu, He-
o0XoauMOM il periie-
HHMS TIOCTaBJIeHHOM 3a-
Jlaud. YMeeT aHaIW3U-
poBaTh 3ajauy, Bblfe-
Jisfis ee 0a30BbIe COCTaB-

[TokasbiBaeT Xopo-
1iee 3HaHWe Teope-
TUYECKOT 0 Ma-

Tepyuasia mopynsa 1.
CrniocobeH camocTo-
ATe/IbHO JieJlaTh Bbl-
BO/IbI M 0000I1IeHHS,
HaxoguTb TPUUYUH-
HO-C/1e/ICT-BeHHbIe

CBSI3U U TIPUBOJIUTh
JloKa3aTe/nbCTBa OC-
HOBHBIX TTOJIOKEHUMN
TeOpUM METO/IOB KO-
JINYeCTBEHHOI'0 aHa-
Jn3a. 3HaeT CIOCo-

OrnmuHO  BlajieeT
TEeOpeTUUeCKUM Ma-
TeprasioM. Iloka3sbl-
BaeT T1yy0OOKOe 3Ha-
HUe U TIOHWMaHUe
TEeOpUU MEeTO/I0B KO-
JIMYEeCTBEHHOTO aHa-
Ji3a. 3HaeT CII0CO-
ObI TIOMCKa U aHaJIU-
3a UHQopMaluu, He-
obxogumoi 1S pe-
IIeHUs]  TOCTaBJ/ieH-
HOM 3ajjau. YMmeeT
aHa/lM3upoBaTh  3a-
Jlauy, BBIJENssS ee
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CY)XJ,€HUU U OLIeHKWY;

-Tip¥eMbl  OT/INUusl (HaKTOB
OT MHEHHUM, WHTepIIpeTa-
LW, OLIEHOK W T.[. B pac-
CY)XJEeHUSIX JIpPYyruX yd4acT-

HUKOB JlesiTeTbHOCTH,
onpejie/ieHUsI U OLIeHKHU T10-
C/e/ICTBUM BO3MO>KHBIX

pelleHui 3ajauu.
YK-1.2 UJJ-2 yk-1

YMerts:

-aHa/M3MpoOBaTh  3ajauy,
BBIZIEJISIS ee 0a30BbLIE
COCTaBJISAOLI[HE,
OCYIL[eCTBJISITh
JIeKOMITO3ULIMIO 3a/jauy;
-uHbopMaruto,
Heo0X0UMY0 JUTST
pellieHHsI  TIOCTaBJ/IEHHOM
3a7iaum;

-paccMaTpuBaTth
BO3MOJKHbBIE BapUaHThI
pellieHusl 3a[jaui, OlleHHBast
170 JIOCTOWHCTBA u
He/IOCTaTKu; rPaMOTHO,
JIOTUYHO,
aprymMeHTHPOBAHHO
dhopmMupoBaTh COOCTBEHHBIE
Cy)KIeHUsT ¥  OLIeHKH,
OT/INYaTh (akThI oT
MHEHUM, HWHTepIipeTaLyu,
OLIEHOK u T.J. B
pacCyKJeHusIx JIPYTUX

YUaCTHUKOB JIeSITe/IbHOCTH;
- ompejensTb U OL€HWBAThb
TOC/Ie[ICTBUSI  BO3MOJXKHBIX
pelleHu 3a/jaum.

YK-1.3 -3 yk-1

Bnagets:

-MeTOJWKOW aHa/v3a U Je-
KOMITO3ULIUM 3a/jauy;

- HaBbIKaMM TOMCKa U aHa-
m3a  vHpopMalu, Heob-
XOAUMOM [/ pelleHus Mo-
CTaBJIEHHOM 3a/lauM;

JISTFOILIVe, OCYILeCTBISTh
JIeKOMITO3ULIMIO 3a/lauil.
Bnageer HaBbIKaMU
TOWCKAa W aHaau3a MH-
dbopmari, HeoOXoaM-
MOU [/l pelLleHusl IIOo-
CTaBJIEHHOM 3a/1auy;
HaBbIKaMU TIOMCKa BO3-
MOYKHBIX BapUaHTOB
pellleHHUs 3a/jau C yye-
TOM OL|eHKH HX MOCTO-
WHCTB U HEJOCTaTKOB;
npreMaM# 'PaMOTHOTO,
JIOTUYHOTO,  aprymeH-
TAPOBaHHOTO  (hopmuU-
pOBaHUsS COOCTBEHHBIX
CY)KIEeHU U OLeHKU;.
ripueMaMu OTJTUYUS
¢dakToOB OT MHEHUH, UH-
TepIripeTaiuii, OLIeHOK U
T.O. B PacCyXAeHUusix
JPYTUX YYaCTHUKOB [ie-
ATeJIbHOCTH, OIpejesie-
HUSI U OLIEHKU TOC/Ief-
CTBUM BO3MOJKHBIX pe-
IIIeHUM 3ajauH.
BocnpousBogut Hayu-
HbIe TEDMHUHBI U OCHOB-
Hble TIOHSTUS TEOPUH,
HO MMeeT Tpo0esibl B
yCBOEHUU MaTepHaria,
He TPensITCTBYIOLIHe
JanbHeliiiemy obyue-
Huro. MoxeT fiaThb yzi0-
B/IETBOPHUTEJ/IbHBIE OT-
BeThl Ha BOTIPOCHI KOH-
TPO/ILHOM paboThI, pe-
IIUTh CTaHZAPTHBIE 3a-
Jauy UHAUBUAYaTbHOTO
JIOMAIIIHeTOo 3a/laHus,
HO /leJlaeT HeCKOJIbKO
HerpyOBbIX OLIMOOK.

ObI MOMCKA ¥ aHaJTH-
3a MH(pOopMaLy,
HEeoOXOAUMOM ISt
pellieHust  TIOCTaB-
JIEHHOM 3a/lauM.
YMeer aHamvsupo-
BaThb 3ajiauy, BbIje-
nsisi ee 6a3oBbIE CO-

CTaB/SAIOIIME, OCY-
LIeCTB/ISATh  JI€KOM-
MO3WLMI0  3aJjauM.

Bnageer HaBbIKamMu
MOMCKa U aHauu3a
uHpopMar1, Heob-
XO/IUMOM JIJisl peliie-
HUS  T10CTaBJIEHHOMN
3a[jauy; HaBbIKaMU
MOMCKa BO3MOJKHBIX
BapUaAHTOB pellleHus
33Jjaud  C y4eToM
OLIEHKM UX [I0CTO-
WHCTB W HeA0CTaT-
KOB; ripyeMamu
rpaMOTHOrO, JIOTMY-
HOTO, apryMeHTHPO-
BaHHOTO (OpPMHPO-
BaHUSI COOCTBEHHBIX
CY)XIEeHUM U OLeH-
KW;. TIpUeMaMu OT-
nuunsi  (pakToOB  OT
MHEHUH, WHTepIipe-
Tallui, OLIEHOK U
T.JI. B paCCYXXIeHUsIX
JIPYTUX YYaCTHUKOB
JlesiTeTbHOCTH,
orpeziesieHust u
OLIeHKH noces-
CTBUM  BO3MOXXHBIX
pelleHui 3ajauM.
CBo00/1HO BazieeT
HayuyHOU
TePMHHOJIOTHEH, 6e3
3aTpyJHeHU!
pelliaeT CTaHJAPT-
HbIe U HeCKOJTbKO

-HaBbIKAMM TIOMCKa BO3- yC/I0)KHEHHbIe
MO>KHBbIX BapUaHTOB pelle- 3agaun. OgHako
HUS 3a[]auil C yUeTOM OL|eH- JI0TlyCKaeT

KA UX JOCTOMHCTB U HeJO- HEKOTOpbIe
CTaTKOB; HETOYHOCTY TpU
- Tp¥eMaMd TpaMOTHOrO, VHTepIpeTaluu
JIOTUYHOTO, apryMeHTHpO- T10JTyYeHHBIX

6a30Bble  COCTaBIIsA-
IOIIe,  OCYILeCTB-
JISITh 1eKOMITO3ULIUIO
3a/1auu. Bnageer
HaBbIKAMHU TIOMCKa U
aHaiv3a uHpopMa-
LUK, HeoO0XoJuMO

JJIsl  pellieHust TIo-
CTaB/IEHHOM 3ajlauu;
HaBbIKaMU  TIOMCKa
BO3MOXXHbIX BapHvaH-
TOB pellleHus 3afiauu
C YYeTOM OLIEHKHU HUX
JIOCTOMHCTB U HeJ0-
CTaTKOB; TpHUeMaMu
rpaMOTHOTO, JIOTHY-
HOTO, apryMeHTHUpO-
BaHHOTO  (OpMHpO-
BaHUS COOCTBEHHBIX
CY)XIeHUM U OLeH-
KU;. TpyUeMamMu OT-
quuusi  ($akToB  OT
MHEeHUH, WHTepIipe-
TalMi, OL|eHOK U T.7I.
B pacCyXAeHHUsX
JPYTUX YYaCTHUKOB
JesiTeIbHOCTH,
orpeziesieHust u
OLIeHKU rnocJief-
CTBUM  BO3MOJKHBIX
pelleHu 3a7jauu.
Jlerko ycraHaB/u-
BaeT  B3aUMOCBSI3U
MeXy H3ydyaeMbIMU
MPUPOJHLIMU  TIPO-
LeccamMu U SsiBJIeHU-
amy, 0e301nb0UYHO
peliaeT  CJIOXKHbIE
3agaud. [Ipossiser
TBOPYECKUN TMOAXO0[,
K peIleHUI0 TI0CTaB-
JIeHHBIX 3afjau U
KpeaTUBHOCTb MBbIIII-
JIeHUSI.
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BaHHOTO  (pOPMHUPOBaHUS pe3y/bTaToB.
COOCTBEHHBIX CY)KIEHUU |
OLIEHKU;

-Ip¥eMaMH OT/INYMSI
(hakTOB OT MHEHMH,
VHTepIipeTalui, OLleHOK
Y T.JI. B PaCCY>KAEeHUSIX
JPYTUX yU4aCTHUKOB
JesITeJIbHOCTH,
onpejie/IeHUsI U OL|€HKHU
10C/IeICTBUM
BO3MOXXKHBIX pelleHUu
3a/lauM.

Mopyns 2: «TutpuMerpruuyeckre MeTobl. MeTo/ bl KHC/IOTHO-OCHOBHOI'0O TUTPOBAaHUA.»
Bonpocbl 0151 cobecedogaHusi:

1. CyugHocts TUTpuMeTpun. Knaccudukaiys THTPUMeTPUUECKUX METOZOB.

2. CraHgapTtHble pacTBOphl. [IpuroTossieHre paCTBOPOB MEPBUUHBIX CTaHIapTOB.

3. IIpsimoe, obpaTHOE ¥ KOCBEHHOE TUTPOBAHUE.

4. TeopeTueckre OCHOBbI KUCJIOTHO-OCHOBHOI'O TUTPOBaHus. [IpoTommTryeckast Teopysi KUC/I0T
Y ocHoBaHuM. CHjla KUC/IOT M OCHOBaHWHA. KOHCTaHTHI EiCCOLMAaiK C1a0bIX 3/1eKTPOJIUTOB.

5. Knaccudukatyu pactBoputesieil. AM(PUNIPOTHbLIE paCTBOPUTE/IN, KOHCTAHTa aBTOIIPOTO/IM3a.
6. MonHoe mipousBefieHre BoAbl. IlokaszaTenb KWACIOTHOCTU cpepbl. Pacuetr pH B pacTtBopax
CWIBHBIX U C1a0BIX KUC/IOT U OCHOBaHWM, TUAPOJTU3YIOLUXCS Comeld, aMm(oniToB.

7. Bydepnsie pactBopbl. bydepnasi emkocts. pH OydhepHbIX pacTBOPOB.

8. KpuBble TUTPOBaHHWS CUJIbHBIX KMCIOT U OCHOBaHUM.

9. KucnoTHO-0CHOBHBIE MHAWKATOPbI, TEOPUU UHJUKATOPOB.

10. KpuBble TUTPOBaHUS C1a0OBIX KMUCIOT U OCHOBaHUH.

11. Beibop uHuKaTropa. IHAWKaTOPHbIE OIITMOKH.

12. TuTpoBaHHe CMecCH TMPOTONUTOB (OrpejesieHre COJbl U 111eJI0UM TIPU COBMECTHOM TIPUCYT-
CTBUM).

13. ITpuMeHeHMe KUCIIOTHO-OCHOBHOI'O TUTPOBaHUS.

Tecmoeblie 3a0aHus 011 meKyujezo KOHMpPOo,/isi 3HaHuti no mooymo 2: « Tumpumempuueckue memo-
Obl. MemooObl KUC/10MHO-0CHO8HO20 MUIMPOBAHUSI».

Cnoco0b1 BbIpa)KeHHsI KOHLIEHTPALid TUTPOBAHHBIX PAaCTBOPOB:
MaccoBas [J0JisI;

+MoJisipHasi KOHLIeHTpaLUsi S5KBUBaJIeHTa;

TIpOLIeHTHasi KOHL|eHTPaLUs;

MOJIs/TbHasi KOHLIeHTpaLusl.

Kakas KoOHLleHTpaLys Ha3bIBaeTcsA S)KBUBA/IeHTHOM MOJISIDHOM:
+HOpMaJ/bHasi;

TMIPOL|eHTHas;

MaccoBas;
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TUTP.

IlpeaenbHas KOHLEHTPALMA BbIpa)KaeTcs B:
MWJITUIATPax (M1);

MHUKpOrpaMmmax (MKT);

+rpaMmax Ha MWITUAUTP (T/Mi);
KWIorpaMmax.

HNonHoe npousBeaeHue BOJbI — 3TO:

OTpULaTe/IbHBIN JIorapu(M KOHLIEHTPALIMA HOHOB BOOPO/a;
+Ipou3sBe/ieHre KOHLIeHTpaLiii KOHOB BOOPO/ia ¥ TUAPOKCH/I-MOHOB,
OTpULaTe/IbHBIN JIorapu(M KOHLIEHTPALIUMX T/IPOKCU/I-MOHOB;
KOHLIeHTpaLMsi MOHOB BOZOPOJA.

Yemy paBeH (paKkToOp 3KBUBA/IEHTHOCTH CEPHOM KUC/IOTHI B PeaKI[UH MO/THOMI
HelTpa/iu3anuu?

+1/2

1

1/3

2

Yemy paBeH (pakTop 3KBHBa/IeHTHOCTH 0p0(ochopHOI KMC/IOThI B peakLiuy MOoTHOMN
HeUTpau3anum?

1/2

1

+1/3

3

B KakoM c/Iyuae pacTBOpPMMOCTBb X/I0pH/ia cepedpa OyaeT HanGoIbIIenH?
B IMCTU/IJTUPOBaHHOMW BOJIE;

B pacTBOpe HUTpaTa cepebpa;

+B pacTBOpe HUTPATa HATpU4,

B PacTBOpe CePHOM KHUC/IOTHI.

Kakoe yTBep>xeHHe omM004HoO?

XUMHAYECKUM paBHOBeCHeM Ha3blBalOT TAaKOe COCTOSIHME CHCTEMbI pearupyroliix BelecTB, IPY KOTOPOM
CKOPOCTH TIPSIMOY U 0OpaTHOM peakivii pPaBHbI;

OCHOBaHMSIMU Ha3bIBAIOT COe/JMHEHUs], AUCCOLMUPYIOIMe C 0Opa30BaHNEM aHHOHA, COOTBETCTBYIOILIETO
aHUOHY pacTBOpUTES;

+3/1eKTPOIUTHYECKast AUCCOLMALUS — 00paTUMBbIH MPOLiecc, MPUBOJSIMM K PABHOBECHUIO MEXAY
HeIMCCOLIMMPOBaHHBIMUA MOJIEKY/IaMU HOHAMHM U HOHAaMHM [103TOMY K Hell IPUMEeHUM 3aKOH
5KBHBaJIeHTHOCTH;

TU/POJIM30M COJTM Ha3bIBalOT B3aMMO/IEHCTBIE MOHOB COJTM C BOJIOM, MPHUBO/sIIee K 00pa30BaHUIO
C/1ab0ro 3/1eKTPOJIUTA.

Kakoe yTBep:xeHHe omm004Ho0?

3/IEKTPOJIMTHYECKAsT IMCCOLUALIMS — 00paTUMBIH MPOLIeCe, MPUBO/SILUN K PABHOBECHIO MEXKY
HeJCCOLIMMPOBAHHBIMU MOJIEKY/IAMH Y MIOHAMU TI03TOMY K Heli TIPUMEeHHM 3aKOH SKBUBaJIeHTHOCTH;
+ MOHHAs CHJIa pacTBOpa eCTh CyMMa ITPOU3Be/IeHNi KOHIIeHTpal i HOHOB,;

CTerieHb IeKTPOTUTUYECKON UCCOMAIUN 3aBUCUT OT TIPUPO/IbI 3JIEKTPOJIUTA, PACTBOPUTEJIS,
KOHLIEHTPAL[UM PaCTBOPA;

TU/POJIM30M COJIM Ha3bIBAIOT B3aUMO/IEMCTBHE NOHOB COJIU C BOJIOM, IPUBOJsIIee K 00pa30BaHUIO
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c1aboro 3/1eKTPoOsHTA.

Peakiiysi 00MeHHOT0 Pa3/I0’KeHHUsA COJIH, MPOTEeKaKIasi Mo/l IeHCTBHEM BOJbI, Ha3bIBAeTCSA
OKHCJIeHHE;

+TU/IPOJTU3;

HelTpanu3aLys;

auccoranysi.

OTHoLIeHHe KOHIeHTPAaIHH T'H/IPO/TH30BaHHBIX M0OJIeH K 001el KOHIIeHTPAI[iH BeleCcTBa
Ha3bIBaeTCs

CTerneHb [IUCCOLIUALINY;

CTereHb PaCTBOPUMOCTH;

+CTerneHb TU/POJIN3a;

CTereHb OKUC/IeHHS;

I'uapomm3 cosiei, 00pa3oBaHHBIX CHJILHBIM OCHOBAaHHEM M /1a00# KMC/I0TOM MPUBOJUT K
nsMeHenuto PH cpegpr:

+pH>7;

pH <7,

pH=7;

pH=0.

I'uaposu3 coJieii, 00pa3oBaHHBIX C/1a0BIM OCHOBAHUEM U CH/IbHON KHUC/I0TON NPUBOANT K
n3MmeHenuto PH cpeppr:

pH>7;

+pH <7;

pH=7;

pH=0.

K ¢dakropam, ycunuBawmmm ru/iposims coJieil, 0THOCAT:
pH pactBopa;

+KOHCTaHTa JUCCOLMALU COMY;

JlaBjieHue;

TeMrieparypa.

Hepqu/ICJIEHbI TO0J/IBKO CW/IBbHBbIE 3J/IEKTPOJ/IMTHI:
H>0, H,SOq4

+ Ca(OH), HCI

HCI1O4, CeH12056

H20, Ca(OH)z

IMepeuncieHbl TOILKO CJ1afble 3/1eKTPO/IUTHI:
+HNO>, H>SiO3

H20, Ca(OH)z

H>S04, FeCls

H>0, H,SO4

Hepeql/lCJIEHbI TOJIBKO HE3/IEKTPOJ/INTDI:
CsHs, HCN

Ag3(PO4)2, (CH3)20

+CeH100s5, CaCo

H0, H2S04
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Hepel[PlCJIEHbl TOJIBKO CO0JIM, TUAPO/TU3YHOIIIHECH 110 KaTHOHY:
FeCls, KNO>

+CoCly, ZnSO4

KI, MgSO4

ZnS, CuCl

ITepeunc/ieHb] TOIBKO COJIM, FTHAPO/IU3YIOLHecs 110 aHHOHY:
+CH3COOK, NayS

CrCl3, Ca(NO3)2

NH4NO3, CoCly,

ZnS, CuCl

Ilepeuunc/ieHbI TOJIBKO COJ/IH, MOABEPralIyecs MO/THOMY TH/IPO/IH3Y:
Ag3(PO4)2, (CuOH)2CO:s,

ZnS, CuCl

+CuCOs3, Fe(CN)3

FeCl3, KNO;

K CH/IBHBIM 3/IeKTPO/INTaM OTHOCHTCH:
+HCI;

H2S;

CuS04;

H2CO3.

Bblbepume 08a npasuibHbIX 6apuaHma omeema
K c/1a0bIM 3/1EKTP0J/IMTaM OTHOCSTCS:
H2S04;

NaOH;

+H2CO3;

+H?2S.

OKUCIUTEe/TIbHO-BOCCTAaHOBUTE/IbHbIE PeaKliMid B XUMHUYeCKOM aHa/Iu3e UCIO0J/Ib3YHT:
+717151 0OHapY>KeHHs OTZe/IbHBIX NOHOB,;

+/17151 KOJIMUeCTBEeHHOT0 aHa/ii3a OT/je/TbHbIX NOHOB;

IUIS1 pasjiesieHus: CMeceu;

Ju1si 00pa30BaHUs TPYAHOPACTBOPUMBIX COEJMHEHHUH.

Bbibepume o0uH npasuibHbIll 6apuaHm omeema

KosmmuecTBo BelecTBa YJKBUBa/IeHTa — 3T0:

peasibHast MM yC/IOBHAs UaCTHLIa BellleCTBa;

+KOJINYeCTBO BelllecTBa (B MOJIb), B KOTOPOM UaCTUL]AMHU SIBJISTFOTCS] SKBUBAJIEHTHI;
KOJTMUeCTBO Bell[eCTBa (B MOJb), B KOTOPOM YaCTHLIAMH SIBJISIFOTCS. MOJIEKY/IbI;

uKcs10, 0003HavaroIee Kakasi /[0Jisl peaJlibHOW YaCTHUI[bI BellleCTBa SKBUBA/IEHTHA OJJHOMY UOHY
BO/IOpPO/ia B JaHHOM peakiiH.

dakTop ’KBHBa/1eHTHOCTH (pocopHOM KHUC/I0THI U3 YpaBHEHUS
H3P04+3NaOH = Na3PO4+3H20 pasHo:

+ 1/3;

2;

3;

1.
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@dakTOop IKBHBA/ICHTHOCTH Kap0oHaTa Ka/Iusl U3 ypaBHeHUs
K2CO03+2HCI = 2KCI+H20+CO2 paBeH:

1

1\3;

+1\2;

2.

Bbibepume 0ea npasuibHbIX 8apuaHma omeema.
@DaKTOp 3KBMBA/IECHTHOCTH MOXKET ObITh PaBeH:
+eIMHMULIE;

+00JIbllIe eAUHUILI;

MEHbIIIe e JUHHIIBI;

HOJTb.

Ko3¢duumeHTHI aKTUBHOCTH HOHOB 3aBHCHAT:
+0T KOHLIEHTPALIUK CUJILHOTO 3/IeKTPOJIUTA;

+0T KOHLIEHTPAL[UM BCeX NTOCTOPOHHUX HOHOB,;
OT 3apsiJi0B UOHOB;

OT TeMITepaTyphl.

Bblbepume o0uH npasuibHbIll 6apuaHm omeema

MonsipHas Macca 5KBHBAJ/IEHTa BellleCTBA — 3TO:

+Macca 0JJHOrO MOJIsl 9KBUBAJIEHTa 3TOTO BeIlleCTBa, paBHasi MPOM3BeIeHUI0 (hakTopa 3
KBUBA/IEHTHOCTH Ha MOJISIPHYIO MacCy BeIIeCTBa;

Macca O/IHOTO MOJIsi 5KBHBAJIEHTa 3TOTO BeIlleCTBa, paBHast POU3BeIeHHI0 (pakTopa
9KBHBAJIEHTHOCTH Ha MOJISIPHYIO MacCy ¥ KOHI[EHTPALIMIO BeIlleCTBa;

uKcIo 0603Havarolee, Kakast 01l peaibHON UaCTHIIbI BEIlleCTBa SKBUBA/IEHTHA OIHOMY
HOHY BOJOPO/Ia;

Macca OJIHOTO MOJIsI BeleCTBa.

Oca/j0K Ma/I0pacTBOPUMOr0 /IEKTPO/IMTA 00pa3yeTcs Toraa:

+KOor/ia TIpor3Be/ileHre KOHIIeHTpal[|ii HIOHOB IPeBbIIaeT BeJIMUMHY €T0 TIPOM3Be/[eHus
pPacTBOPUMOCTH;

KOT/la TIPOM3Be/[eHHe PaCTBOPUMOCTH Oy/ieT 6osbliie KOHI|eHTpal[ii UOHOB;

KOT/la POU3Be/leHre PACTBOPUMOCTH Oy1eT paBHO KOHLIEHTPAI[UH NOHOB,

KOT/ja Tpor3Be/ieHrie PACTBOPUMOCTH PaBHO HYIIIO.

C YBe&J/IMUEHHEM HOHHOM CHJIBI PaCcTBOpPOB, K03(1)(l)I/IHI/IEHTbI dKTHBHOCTH HOHOB:
YBEJ/IMUMBAIOTCH;

+yMEHbIA0TCsI;

He N3MEeHAITCA,

He BJIUSAeT.

Kakue 13 nepeunc/ieHHbIX cHCTeM 00/1aai0T 0y(epHBIMH CBOiicTBaMu?
+aleTaT HaTpus + YKCyCHasi KHC/IOTa;

XJIOpUJ|, HAaTpUsl + COJIsTHasi KUC/IOTa;

a30THasi KUC/IO0Ta + HUTPAT aMMOHMUS;

XJIOpUJ| HAaTpUsl + YKCyCHasi KUCJIO0Ta.

BydepHbiM aeiicTBHeM 00/1a5al0T PpacTBOPbI:
NaCl + NaOH
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NaCl + HCI
+NaH>P04 + Na;HPO4
HNOs3 + NH4NOs3

3HayalUMH AB/IAIOTCSA TOIBKO A0CTOBepHbIe I{uGpbI

BCe JOCTOBepHbIe 1[U(dPHbI, BK/IIOUasi HYJb 10 3arisITon

BCe /I0CTOBepHbIe LIU(PbI, BK/IIOYas BCe HY/U /0 TIepBOii HeHY/1eBOM L pbl
+10CcTOBepHbIe 1IU(PHI IUIFOC IepBasi HeIoCTOBepHas 1judpa

Cucremarnueckas MNOrpemHoCTb — 3TO0
MOrpenrHoCTb MpUUYrHa KOTOpOﬁ Hen3BeCTHa, d BeJIMUYKMHA MOXKeT MeHATbCA
+I10CTOSTHHAA BeJIMYKWHA JJ19 I,I[(':lHHOIt/'I MEeTOJUKH, WU MeHAeTCHd I10 M3BECTHOM 3aBUCHMOCTHU
TO Ke, YTO IMpoMax
KOorja BeJIMikMHa aHA/IMTUUEeCKOI'0O CMI'Ha/la CUJIbHO OT/IMYAeTCA OT O)KHA&EMOﬁ Be/IMYMHbI

PacTtBopuMoCTB — 3TO

KOHLIeHTpaLYs NTepechIllleHHOT0 pacTBopa

+00111ast KOHIIEHTPAL[Ms Bell[eCTBa B HACHIILIEHHOM PaCcTBOpe

KOHLIeHTpaLMsl HeHaChI|eHHOT 0 TIPU/JaHHOW TeMIiepaType pacTBopa

KaueCTBeHHas XxapaKTepHUCTHKa CITOCOOHOCTH JaHHOTO BellleCTBa K paCTBOPEHHIO TIpU
[laHHOU TeMmIiepaTrype

Ha3oBure pu3nuecKnii CMbIC/I IBJIEHHS, HA3bIBAEMOT'0 C0JIeBBIM 3¢ PeKTomM

yBeJIM4eHre pacCTBOPUMOCTH OCaZiKa o/l elCTBHeM KOMIUIEKCOOOpa3yrollero areHTa
+yBenlMyeHre PaCTBOPUMOCTH OCaZiKa T/, 1eMCTBHEeM TIOCTOPOHHUX C/1a0BIX /IEKTPOIUTOB
yMeHbIIIeHHe PaCTBOPUMOCTHU 0CaZiKa o/l elCTBHEM IMTOCTOPOHHUX CHUJTBHBIX 3/IEKTPOJIUTOB
yBeJIMueHre paCTBOPUMOCTH 0Ca/iKa 3a CueT 00pa30BaHMsI Ma/IOAMCCOLMUPYIOIIETo 37IeKTPOIUTA

Ilpu yBe/THUeHUH KOHI[eHTPaLUHi OAHOUMEHHOI'0 HOHA PacCTBOPUMOCTb Ma/I0PacTBOPUMOro
3/1eKTPO/IUTa

0CTaeTCsl TOCTOSTHHOMW TPU [JaHHOW TeMIiepaType BelTMUMHOU

[l OFIHVX BeIL|eCTB YBeTUYUBAETCS, [JIs IPYTUX YMEHbILAeTCs, HO MOXKeT HaOmro4aThCst
“coneBoit 3¢ PexT”

BCerjja yMeHbllaeTcsl

+pacTBOPUMOCTb YMEeHbIIIaeTCsl, HO MOXKeT HaO/MoAaThCs “cosieBoit 3¢ dekT”

XapakTepucTHKa 0/IM30CTH CPeJHEro pe3y/ibTaTa M3MEePEeHHOH Be/THUMHbI K HCTHHHOMY
3HaUYeHHUIO - ITO

BOCITPOU3BOJMMOCTb METO/IUKH

+TIpaBUWIbHOCTh METOUKHU

pabouwuii uarna3oH MeTOJUKH

CeIeKTUBHOCTb METOJJUKH

XapakTepucTHKa pa3dpoca pe3y/1bTaToB H3MepeH! 0THOCUTE/TbHO CPeJHero 3Ha4eHHus — 3TO
pabounii Juara30H MEeTOAUKHU

MPaBWILHOCTh METOTUKH

+BOCTIPOM3BOIMMOCTb METOZUKHU

CeJIEKTUBHOCTb METO/IUKU

Bbi0epuTe npaBU/IbHOE BhIPAa)KeHHE

c yBesmuyeHreM pK, cria KMC/IOThI yBeJTMUUBAETCS
¢ yBesueHreM pKpn' crla 0OCHOBaHUS yBeTMYUBAETCS
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+c yBenuenreM pKa criia KUC/IOTHI yMeHBIIIAeTCS
CuJla KUCJIOTHI Ha 3aBUCUT OT BelMuuHbI pKa

Bbi0epuTe HeBepHYI0 Mapy CONPsDKeHHbIX KUC/IOTHI M 0CHOBaHuUs 1o bpeHcreay

+NH3/NH4*
HCl/CI-
H>CO3z/HCO3"
H>O/OH-

JlobaB/ieHHe K BO/le OPraHNUYeCKOro pacTBOPUTeJIs
+MOJKeT YBeJIMUUTh WU YMEHBIIUTh PACTBOPUMOCTh

yBe/UUMBaeT paCTBOPUMOCTb

YMeHbIIIdaeT PpaCTBOPUMOCTD

He B/IMAE€T Ha paCTBOPUMOCTb

Tabnuiia 4 — Kputepuu orjeHKM chOpMHUPOBAHHOCTH KOMIIETEHI[UH

Kop v HameHOBaHMe HH-
JIMKaTopa JOCTHXKeHUs
KOMIIeTeHLIUH (4aCcTh KOM-
MeTeHLH)

Kputepuu otieHuBaHUst chOPMUPOBAHHOCTH KOMITeTEHLIN

YaCTU KOMIIEeTeHL[UN)

Ha 0a30BOM ypOBHe

Ha ITOBBIII€EHHOM YPOBHE

COOTBETCTBYeT OLIeHKe
«yZI0BJIETBOPUTETEHO»
50-64% oT MakCUMaJIk-

COOTBETCTBYET
OLIeHKe «XOPOIII0»
65-85% 0T Makcu-

COOTBETCTBYeT
OLIeHKEe «OTTUYHO»
86-100% ot makcu-

Horo bOasna MajIbHOTro Oasia MaJIbHOr'0 Oasia
YK-1.1 UJ-1 yk-1 CrygeHt pemoHcTpupy- | IlokaseiBaer x0- | OTIMUHO ~ B/IafeeT
3HarTk: eT  y/[OBJIeTBOPUTE/Ib- | POlliee 3HAHHE TeO- | TEOPeTHUECKUM Ma-
-METOAMKY aHa/lu3a U jie- | Hble 3HAHUS OCHOBHOTO | pETUYECKOT0 Ma- | TepuanoM. ITokasbl-

KOMITO3UI[MU 3a/laul;
- Croco0Obl TTIOWCKA U aHATH-
3a uHpopManyu, Heobxo-
IAMOU [Jisi pelleHus Mo-
CTaBJIEHHOM 3a/lauy;
-BO3MO>XKHbIe BapHUaHThI
pellieHrsl 3a/laul C yuyeToM
OLIEHKA WX [OCTOMHCTB U
HEeJI0CTaTKOB,;

-criocobbl ¥ TpHUeMBI T'pa-
MOTHOTO, JIOTUYHOTO, ap-
TYMEHTHMPOBAHHOTO  (op-
MHUpPOBaHUsE  COOCTBEHHBIX
CY>K[IeHUW U OL|€HKU;

Marepuasa MoAayas 2.
YcBoun OCHOBHBIE TIO-
JIO)KEHUsI ~ TeopeTuye-
CKUX OCHOB TUTPHUMeET-
pUYeCcKux MEeTO/IOB
aHasM3a B 11eJIOM U Me-
TOJIOB KHCJIOTHO-
OCHOBHOT'O THUTPOBaHUS
B UYaCTHOCTH. 3HaeT
CIIocoObI TTI0MCKa U aHa-
/nv3a UHQopMaLuu, He-
00X0UMOM IJIs1  periie-
HMSI TIOCTaB/IEHHOM 3a-
Jlaud. Ywmeer aHanu3M-

Tepyuana Momyas 2.
CniocobeH camocTo-
ATe/IbHO [1e/1aTh BbI-
BOZIBI M 00001eHus
Ha OCHOBE H3yueH-
HOW TeOpuu TUTPH-
METPUYECKUX METO-
JIOB  aHanM3a, B
YaCTHOCTH, METO/IOB
KHC/IOTHO-

OCHOBHOTO  THTPO-
BaHUS. 3HaeT CIIo-
coOBI TTIOMCKA U aHa-
nu3a  uHbopMaluHy,

BaeT riaybokoe 3Ha-
HUe U TIOHUMaHUe
TEOPpUU  TUTPUMET-
pDUUECKHX  METOIOB
aHa/iM3a, B YaCTHO-
CTU METOJIOB KHC-
JIOTHO-OCHOBHOT'O

TATPOBaHUA. 3HaeT
Crocobbl TIOMCKa |
aHanu3a uHboOpMa-
Uy, HeobXoaumo
JUIsT  pelieHus To-
CTaBJIEHHOM 3afiaum.
Ymeer aHanMM3UpO-

-MpuUeMbl  OT/IMUMS (DAKTOB | poBaThb 3afiauy, Bbijle- | HEOOXOAUMOW [/l | BaTh 3a/auy, BbIjie-
OT MHEHWH, WHTepIpeTa- | Jisis ee 0a30Bble COCTaB- | PeIleHHs]  I10CTaB- | Jisiss ee 0a30Bble CO-
L[Uil, OLIEHOK U T.[. B pac- | JIsIOLMe, OCYLLeCTB/ISATh | JIEeHHOU 3ajlauM. | CTaBJISIFOLIMe,  OCY-
CY)XIEHUsIX [PYruX ydacT- | JeKOMIIO3ULIMI0 33/lauk. | YMeeT aHa/Ju3upo- | LeCTBASATh  [1eKOM-
HUKOB nesitelbHOCTH, | Brageet HaBbIKaMH | BaThb 3afiauy, BbIje- | TIO3WIMIO0  3aJauH.
oripe/ie/IeHUsI M OIIeHKU TI0- | TIONCKA W aHajM3a WH- | /i ee 0a30Bble Co- | Brajeer HaBbIKaMu
CeICTBUI BO3MOXKHBIX | (hopMarjuy, HeoOXO[u- | CTaB/sAIOL[Me, OCY- | IOMCKa W aHaau3a
pelilieHuH 3a/jaumu. MOW [l pelleHHs T0- | IIeCTB/SATh /IeKOM- | uHbopMaruu, Heoo-
YK-1.2 UJ-2 yk-1 CTaB/I€HHOM 3a/lauy; | MO3ULMI0  3a/laud. | XOAUMOW [I/Isl pellie-
YmeTs: HaBbIKaMU TOMCKa BO3- | ByiaileeT HaBblKaMu | HAS ~ TIOCTaB/IeHHOU
-aHa/IM3UPOBaTh  3a/lauy, | MOXKHBIX BAapMAHTOB | MIOMCKAa W aHa/iKM3a | 3a/lauM; HaBbIKaMH
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BbI /1A ee 0a30BLIE

COCTaBJISAOLIHE,
OCYILIeCTBJISITh
JIeKOMITO3ULIMIO 3a/jauy;
-uHdopmaluto,
Heo0X0IUMYHO JUTST
pelieHust MOCTaB/IeHHOMN
3azaumy;

-paccMaTpyBaTh
BO3MOJKHbI® BapUaHThI
pellieHus 3a[jauy, OLleHHBast
Ux JIOCTOMHCTBA u
HeZI0CTaTKU; rpaMOTHO,
JIOTUYHO,
apryMeHTHPOBAHHO
(hopMHUpOBaTb COOCTBEHHBIE
Cy)KIEeHUsI M  OLEHKH,
OT/IMYaTh (bakThI oT
MHEHMWM, HWHTepIipeTaLyu,
OLIEHOK u T.J. B
pacCyKIeHusIx JIPYTUX

YUaCTHUKOB JIeSITeJIbHOCTH;
- orpefiesisiTh U OLIeHHWBAaTh
MOC/IeICTBUSI  BO3MOJKHBIX
pelleHu 3a/jauu.

YK-1.3 U-3 yk-1

Bnagets:

-MeTOAVKOM aHaj/v3a U Je-
KOMITO3UI[MH 3a/laui;

- HaBbIKaMM TOMCKa U aHa-
m3a  vHpopMalu, Heob-
XOAUMOM [/ pelleHus Mo-
CTaBJIEHHOM 3a/lauM;
-HaBbIKaMM TIOMCKAa BO3-
MO>KHBIX BapMaHTOB pelile-
HUS 3a/lauul C Y4eTOM OLjeH-
KU UX JOCTOUHCTB U HEJO-
CTaTKOB,;

- TIpUeMaMd TPaMOTHOTrO,
JIOTUYHOTO, apryMeHTUpO-
BaHHOTO  (hOPMHUPOBAHUS
COOCTBEHHBIX CYXKAEHUH U
OLIeHKW;

-pyeMamMHu OT/INuus  (ak-
TOB OT MHEHWM, WHTepIpe-
TalWl, OLIEHOK U T.J. B pac-
CY)KIEHUSX [PyruX ydacT-

HUKOB JlesiTeIbHOCTH,
onpejie/ieHUs1 U OLIeHKHU T10-
C/e/ICTBUM BO3MOYKHBIX

pelleHu 3a/jauu.

pellieHUs 3a/jaud C yde-
TOM OILI€HKH WX JIOCTO-
WHCTB U HEeJOCTAaTKOB;
TpYeMaM# 'PaMOTHOTO,
aprymeH-
bopmu-
pOBaHUSI COOCTBEHHBIX
U OIIeHKH;.
OT/IUUS
¢dbakToOB OT MHEHUH, UH-
TepIripeTalLuii, OLIeHOK U
B paCCyX/IeHHsX
JPYTUX YYaCTHUKOB [ie-
ATeJIbHOCTH, OIpejesie-
HUSI U OLIEHKU TOC/Ief-
CTBUMA BO3MOXXHBIX pe-

JIOTUYHOT O,
TUPOBAHHOT O

CY)XJeHuun

ripyeMaMu

T.JI.

IIIeHUM 3aauH.

BocnpousBogur Hayu-
Hble TEepDMUHBI U OCHOB-

HbIe TIOHSITHSI TEOPHH,
HO MIMeeT Npobesibl B
yCBOEHHMH MaTepuaria,
He TPeTSITCTBYIOIINe
JanbHeliemMy ooyue-

HUt0. MoXeT ZiaTh ya0-

BJ/IETBOPUTEJ/IbHEIE OT-

BE€TbI Ha BOITPOCHI KOH-

TPOJILHOM PabOTEHI, pe-

LIUTh CTaHZAPTHHIE 3a-
Jlaud MHAUBUAYaTbHOTO

JIOMaIITHero 3a/laHusl,
HO /IeJ1aeT HEeCKOJIBKO
HerpyOBIX OLIMOOK.

vHdopmal1, Heob-
XOJUMOU JIJIS1 pellle-
HUSl TI0CTaB/IEHHOW
3a[jaui; HaBbIKaMU
MOKUCKA BO3MOJKHBIX
BapUaHTOB pellleHust
3aZlaudl  C  yuyeToM
OLIEHKM UX [I0CTO-
WHCTB U HeJ0CTaT-
KOB; ripyeMamu
rpaMOTHOTO, JIOTUY-
HOTO, apryMeHTHpPO-
BaHHOTO (hOpPMHPO-
BaHUSI COOCTBEHHBIX
CYXXJIeHUA U OLeH-
KW;. TIpUeMaMu OT-
nuunsi  (pakKTOB  OT
MHEeHUH, WHTepIipe-
TalUWl, OLEHOK WU
T.J. B PACCYXK/IeHUSIX
JIPYTUX YYaCTHUKOB
JesITe/TbHOCTH,
oripeieNieHust u
OLIEHKU nocses-
CTBUH  BO3MOJKHBIX
pelleHui 3ajaui.
CB0o0OOJHO BrasieeT
HayuyHOU
TepMHHOJIOTHeH, Oe3
3aTpyJHeHU
pelliaeT CTaHJAPT-
HbIe U HECKOJIBKO
yC/I0)KHEHHbIe
3asaun. OHaKO
JIOTIyCKaeT
HEKOTOpbIe
HETOUHOCTH TIPU
WHTepIpeTaruu
TOJTyYeHHBIX
pe3y/bTaToB.

MOUCKa BO3MOJKHBIX
BapUaHTOB pellleHus
33ayi  C y4yeToM
OLIEHKM WX [I0CTO-
WHCTB U HeA0CTaT-
KOB; TpUeMaMu rpa-
MOTHOI'O, JIOTUUHO-
ro, aprymeHTHUpPO-
BaHHOTO (OpPMHPO-
BaHUS COOCTBEHHBIX
CY)KJeHUW U OlleH-
KU;. TpUeMamMu OT-
quuusi  ($akToB  OT
MHEHUU, UHTepIipe-
Tallui, OI|eHOK U T.JI.
B pacCy/IeHUsX
JPYTUX YYaCTHUKOB
JesiTeIbHOCTH,
oripefiesieHUst U
OLIeHKU nocnef-
CTBUH  BO3MOJKHBIX
pelleHu 3a7jauu.
Jlerko  ycraHaB/u-
BaeT  B3auUMOCBSI3U
MeXAy H3ydaeMbIMU
MPUPOJHBIMU  TIPO-
1eccaMu W SIBJIeHU-
amy, 0e30ImrboyHo
pelliaeT  CJIOXKHbI@
3agaud. IlposBiser
TBOPUECKUN TIOAXO[
K pelIeHUI0 T0CTaB-
JIEHHBIX  3aflau U
KpeaTUBHOCTb MBbIIII-
JIeHUSL.
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Mopayab 3: «MeToAbI OKHC/INTETbHO-BOCCTAHOBUTEIHbHOT0 TUTPOBAHMSI».

Bonpocbl 015 cobecedosaHusi:
OKuCIMTe/TbHO-BOCCTAHOBUTE/IbHOE paBHOBecHe. YpaBHeHHe HepHcTta. KoHCTaHTa paBHOBeCHs.
2. HaripaB/ieHre OKHC/IUTEIbHO-BOCCTAHOBUTE/ILHOM PeaKL1u.
3. OKuCIUTENBHO- BOCCTaHOBUTEIbHOE TUTPOBAHUE.
4. KpuBble TUTPOBaHUsI B OKCpeMeTPUM.

5. Crioco6b1 06HApYKeHWs] KOHEUHOW TOUKHM TUTPOBAHUSI.

6. [lepmaHranaTomeTpus.

7. Nopometpusi. KocBeHHOe MOIOMETpHUUeCKOe OripesieieHre MOHOB MeJlh B PaCTBOPE.
8. [lpyrre MeTo/ bl OKHMC/IUTE/IbHO-BOCCTAHOBUTE/IbHOIO TUTPOBaHKS (KpaTKasi XapaKTepUCTHKA).

Tabsuia 5 — Kpurepun orjeHKH ¢(hOpMHUPOBAHHOCTH KOMITETEHIUI

Kog 1 HaMeHOBaHUe WH-
JUKaTOpa JOCTH>KEeHUS
KOMITeTeHIUM (4acTh KOM-
TIeTeHLIUN )

Kputepuu olieHuBaHUst chOPMUPOBAHHOCTH KOMITeTEHLIUA

YaCTH KOMITeTEHIMH)

Ha 0a30BOM ypOBHe

Ha ITOBBIII€EHHOM YPOBHE

COOTBETCTBYeT OLIeHKe
«yZI0BJIETBOPUTETEHO
50-64% oT MakCUMa/IkL-

COOTBETCTBYeT
OLIeHKe «XOPOIII0»
65-85% 0T Makcu-

COOTBETCTBYeT
OLIeHKEe «OTTUYHO»
86-100% ot makcu-

Horo 6asa MajIbHOTr'0 Oasia MaJIbHOI'0 Oasia
YK-1.1 UJ-1 yk-1 CrygeHt pemoHcTpupy- | IlokassiBaer x0- | OTIMUHO  B/IafEeT
3HarTk: eT  y/[OBJIeTBOPUTE/Ib- | POlliee 3HAHHE TeO- | TEOPeTHUECKUM Ma-
-METOAMKY aHa/lu3a U Jie- | Hble 3HAHUS OCHOBHOTO | PETUYECKOT0 Ma- | TepuanioM. ITokasbl-

KOMIIO3UILIMH 3a/1aUH;
- Croco0Obl TTIOUCKA U aHATH-
3a wuHpopMaiuy, HeobXo-
IAMOU [Jisi pelleHus Mo-
CTaBJIEHHOM 3a/lauM;
-BO3MO>XKHbIe BapUaHThI
pellieHrsl 3a/laul C yueToM
OLIEHKA WX [OCTOMHCTB U
HEeJI0CTaTKOB,;

-criocobbl ¥ TpHUeMBI T'pa-

Marepuasa MoOAyJs 3.
YcBOoW OCHOBHBIE TMIO-
JIO)KeHUsSI TEOPUU MeTO-
Jifo):] OKMC/TUTE/IbHO-
BOCCTAHOBUTEIHHOI'O

TUTPOBaHUI. 3HaeT
CrIocoObI MOMCKA U aHa-
nv3a vH(opMalyy, He-
00X0MMOM 1S peliie-
HMSI TIOCTaBJ€HHOW 3a-

Tepyana MOAyJs 3.
CriocobeH camocTo-
SATeNIbHO [1e/1aTh BbI-
BOZIBI M 00001[eHus
Ha OCHOBe H3yuYeH-
HOW Teopud MeTo-
JIOB  OKUCJTUTEJIbHO-
BOCCTAHOBUTE/TbHO-
ro TUTPOBaHUA. 3Ha-
eT crocoObl TIOMCKa

BaeT 1/ybOKoe 3Ha-
HUe U TIOHUMaHUe
TeopuHn MeTO/I0B
OKHC/TUTETHHO-

BOCCTAaHOBUTETHHO-
ro TUTPOBaHUs. 3Ha-
eT Crocobbl TOMCKa
M aHaim3a WHGOp-
Malu4, Heobxoau-
MOW [I/I1  pelleHus

MOTHOTO, JIOTUUHOIO, ap- | flauyd. YMeeT aHa/lv3U- | M aHajv3a MHQOP- | IOCTaB/JIeHHOW 3aja-
T'YMEHTHPOBaHHOTO  ¢op- | poBaTh 3afiady, Bble- | Mal[UM, HeoOXO[u- | Ud. YMeeT aHaIu-
MHUPOBaHHWsI  COOCTBEHHBIX | Jisisi ee Oa30BbIe COCTaB- | MOW /ISl pelleHus | 3UpOBaTh 3azauy,
CYK[,€HUU U OLIeHKU; JISTFOLLHe, OCYIIeCTB/ISITh | TTOCTaB/IEHHOW 3afia- | Bbljiesisisi ee Oa30BbIe
-Ip¥eMbl  OT/IMUUSl (DaKTOB | JEKOMIO3ULIUIO 33/lauM. | Ud. YMeeT aHalu- | COCTaBJSOLLMeE,

OT MHeHWHW, uHTepripera- | Biageer HaBbIKaMU | 3UpOBaTb  3a/iavy, | OCYyLIeCTBJATb  Jle-
LIUii, OLeHOK M T.[. B pac- | IOMCKa M aHaiu3a WH- | Bbljesisisi ee 6a30Bble | KOMIO3ULMIO  3ajja-
CY)KIEHUSIX [PYrux yuacT- | popmauyy, HeoOX0Au- | COCTaBIISIOIHE, uu. Braseer HaBbI-
HUKOB JlesiTeNIbHOCTH, | MOM [/I1 pellleHus MO- | OCYLLeCTB/ISATh  Jie- | KaMU [OMCKa U aHa-
orpe/iesieHUs] M OLIeHKU I10- | CTaB/IeHHOU 3a/jauy; | KOMIIO3ULMIO 3aZla- | i3a  MH(pOpMaLUY,
cnefCTBUM BO3MOJKHBIX | HaBbIKaMU TOMCKa BO3- | uM. BrajieeT HaBbl- | HeOOXOAUMOM  [A71st
pelleHu! 3a,auu. MOXXHBIX BApUaHTOB | KaMU [IOMCKA U aHa- | pelleHuss  I10CTaB-
YK-1.2 N-2 yx1 pellieHurs 33/lauM C yye- | iM3a UHQOpMaLUY, | TeHHOU 3a/1auy;
YMeTs: TOM OLIEHKM WX [JIOCTO- | HeOOXOAWUMOW /ISl | HaBbIKaMHM  TTOMCKA
-aHaJIM3UPOBaTh 3a/lauy, | UHCTB M HeJOCTaTKOB; | pellleHUs1  II0CTaB- | BO3MOJKHBIX BapuaH-
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BbI /1A ee 0a30BLIE

COCTaBJISAOLIHE,
OCYILIeCTBJISITh
JIeKOMITO3ULIMIO 3a/jauy;
-uHdopmaluto,
Heo0X0IUMYHO JUTST
pelieHust MOCTaB/IeHHOMN
3azaumy;

-paccMaTpyBaTh
BO3MOJKHbI® BapUaHThI
pellieHus 3a[jauy, OLleHHBast
Ux JIOCTOMHCTBA u
HeZI0CTaTKU; rpaMOTHO,
JIOTUYHO,
apryMeHTHPOBAHHO
(hopMHUpOBaTb COOCTBEHHBIE
Cy)KIEeHUsI M  OLEHKH,
OT/IMYaTh (bakThI oT
MHEHMWM, HWHTepIipeTaLyu,
OLIeHOK u T.J. B
pacCyKIeHusIx JIPYTUX

YUaCTHUKOB JIeSITeJIbHOCTH;
- orpefiesisiTh U OLIeHHWBAaTh
MOC/IeICTBUSI  BO3MOJKHBIX
pelleHu 3a/jauu.

YK-1.3 U-3 yk-1

Bnagets:

-MeTOAVKOM aHaj/v3a U Je-
KOMITO3UI[MH 3a/laui;

- HaBbIKaMM TOMCKa U aHa-
m3a  vHpopMalu, Heob-
XOAUMOM [/ pelleHus Mo-
CTaBJIEHHOM 3a/lauM;
-HaBbIKaMM TIOMCKAa BO3-
MO>KHBIX BapMaHTOB pelile-
HUS 3a/lauul C Y4eTOM OLjeH-
KU UX JOCTOUHCTB U HEJO-
CTaTKOB,;

- TIpUeMaMyd TPaMOTHOTrO,
JIOTUYHOTO, apryMeHTUpO-
BaHHOTO  (hOPMHUPOBAHUS
COOCTBEHHBIX CYXKAEHUH U
OLIeHKW;

-pyeMamMHu OT/INuus  (ak-
TOB OT MHEHWM, WHTepIipe-
TalWl, OLIEHOK U T.J. B pac-
CY)KIEHUSX [PyruX ydacT-

HUKOB JlesiTeIbHOCTH,
onpejie/ieHUs1 U OLIeHKHU T10-
C/e/ICTBUM BO3MOYKHBIX

peleHui 3a/jauu.

npreMaM# 'PaMOTHOTO,
JIOTUYHOTO,  aprymeH-
TAPOBaHHOTO  (opmuU-
pOBaHHWsS COOCTBEHHBIX
CY)KJ€HUU U OLIeHKH;.
ripyeMaMu OTJINUUS
(hakTOB OT MHEHMM, UH-
TeprpeTaLuii, OLEeHOK U
T.JO. B PacCyXAeHUsX
OPYTUX YUaCTHUKOB fie-
ATeNIbHOCTH, OTpejesie-
HUSI U OLIEHKU TI0CjIefi-
CTBHUM BO3MOXXHBIX pe-
LIeHUH 3aJjauM.
Bocripor3BoauT Hayu-
Hble TEDMUHBI U OCHOB-
HbIe TIOHSITHSI TEOPHH,
HO UMeeT TIpobesbl B
yCBOEHUM MaTepuara,
He TPersITCTBYIOLIHe
JanbHeliiiemy obyue-
Huro. MoxeT fiaTthb yzi0-
B/IETBOPUTE/IbHbIE OT-
BeThl Ha BOTIPOCHI KOH-
TPO/ILHOM paboThI, pe-
IIUTh CTaHZAPTHBIE 3a-
Jauy UHAUBUAYaTbHOTO
JIOMaIIIHeTo 3a/laHus,
HO /leJlaeT HeCKOJIbKO
HerpyObIX OLIMOOK.

JIEHHOM 3a/lauy;
HaBbIKAMH  TIOMCKa
BO3MOXXHBIX  Bapu-

aHTOB pellleHus1 3a-
Jaud  C  y4eTOM
OLIEHKM UX [I0CTO-
WHCTB U HeJoCTaT-
KOB; rpreMaMH
rpaMOTHOTO, JIOTUY-
HOTO, apryMeHTHPO-
BaHHOTO (OpPMMPO-
BaHUSI COOCTBEHHBIX
CYXX[IeHUA U OL|eH-
KU;. TIpUeMaMu OT-
s (pakToOB  OT
MHEHUM, UHTepIipe-
Tallii, OLIEHOK U
T.J. B PAaCCYX/IeHUSIX
JIPYTUX YYaCTHUKOB
JesITe/TbHOCTH,
oripeieNieHust u
OLIEHKU rocses-
CTBUM  BO3MOXXHBIX
pelleHui 3ajauM.
CB000/IHO B/asieeT
HayuyHOU
TepMHHOJIOTHeH, Oe3
3aTpyJHeHU
pelliaeT CTaHJApT-
HbIe U HECKOJIBKO
yC/I0)KHEHHbIe
3asaun. OHaKO
JIOTIyCKaeT
HEKOTOpbIe
HETOUYHOCTHU TIpU
WHTepIIpeTaruu
TOJTyYeHHBIX
pe3y/bTaToB.

TOB pellleHus 3a7jaun
C Y4eTOM OLIEHKU UX
[IOCTOMHCTB U HeJ0-
CTaTKOB; TpHeMaMHu
rpaMOTHOrO, JIOTHY-
HOTO, apryMeHTHUpPO-
BaHHOTO (OpPMHPO-
BaHUS COOCTBEHHBIX
CY)KJeHUW U OlleH-
KU;. TpuUeMamMu OT-
quuusi  (akToB  OT
MHEHUW, UHTepIipe-
TallUi, OL|eHOK U T.7I.
B pacCyXIeHUsIX
JPYTUX YYaCTHUKOB
J1esiTeIbHOCTH,
orpeziesieHust u
OLIeHKU nocses-
CTBUH  BO3MOJKHBIX
pelleHu 3a7jauu.
Jlerko  ycraHaB/u-
BaeT  B3auUMOCBSI3U
MeXAy H3ydaeMbIMHU
MPUPOJHBIMU  TIPO-
[eccaMu W SIBJIeHU-
amy, 0e30ImrboyHo
pelliaeT  CJIOXKHbI@
3agaud. IlposBiser
TBOPUECKUN TI0AX0[
K pelIeHHUI0 T0CTaB-
JIeHHBIX  3aflau U
KpeaTUBHOCTb MBbIIII-
JIeHUSL.
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Mopayas 4: «KoMnjieKCOHOMeTpUUYeCKOe TUTPOBaHHe»

Bonpocbl 015 cobecedogaHusi:

1. Kommiekcoobpa3oBanue. [IpumMeHeHre KOMITTIEKCOB B AHATUTUUECKON XUMUH.

2. KomnniekcoHoMeTtpusi. CyIjHOCTb MeTOZa KOMITJIEKCOHOMETPUH.

3. KommniekcoHbl. OTUIeHAMaMUHTeTpayKCycHas kKucaorta (3TY).

4. Pacuet MosisipHOM Ajo/id ofiHOM 13 popm DTY.

5. TpuioH b, KOMILJIeKCbl MOHOB MeTaJlJIOB C TPUIOHOM b.

6. KomruiekcoHOMeTprueckoe TUTpOBaHUe. IlepBrhuHble CTaHAAPThL. MeTa/uIOMHAUKATOPHBI. 7.
KpuBbie TUTpOBaHUSI B KOMIL/IEKCOHOMETPUH.

8. lnivkaTopHbie OMHUOKY B KOMITJIEKCOHOMETPHH.

9. [IprmeHeHHe KOMILJIEKCOHOMETPUYECKOro TUTpoBaHUs. OripezesieHre XeCTKOCTA Bogbl. 10.
[TpsiMmoe, oOpaTHOe, BHITECHUTETbHOE Y KOCBEHHOE TUTPOBaHUe.

11. OrmpepeneHre cMeCcu UOHOB MeTaslJIOB [IPYU COBMECTHOM IIPUCYTCTBUU.

Tecmoebie 3a0aHus 018 meKywje2zo KOHMpPOJisi 3HAHUU no Mooyasam 3- 4: «Memoobl OKucume/ib-
HO-80CcCMaHo8uUMmMe/1IbHO20 mumpoeaHus. Komniaekconomempuueckoe mumposaxue».

Bo/iee pacripocTpaHeHHbIM Ha3BaHMEM TUTPUMETPHUYECKOI0 METO0/Ja aHA/TM3a CUMTAETCS:
+00BeMHbIIH

BECOBOM

rpaBUMeTpPUUeCKUI

(hoTomeTpUUeCKUii

B ocHOBe MPOTO/IMTOMETPUYECKOT0 MET0/Ia AaHA/TU3A JIEKUT METO/]
KOMIIJIEKCO0Opa30BaHus

+KUCI0THO-OCHOBHOM

OKHCJTUTETbHO-BOCCTAHOBUTE/THHBIN

rPaBUMETPUUECKUH

K MeToaM peioKCHMeTPHUH He OTHOCHTCS
HOJJOMETPHUS

ackopbuHOMeTpuUs

+anugoMeTpus

apreHTOMeTpust

PacTBOp, KOHIIEHTpaLUs BelljeCTBa B KOTOPOM U3BeCTHA C BBICOKO!M TOYHOCTHIO Ha3bIBAKOT
+cTaH/lapTHBIM

pabouum

TUTPOBaHHBIM

HeWTpabHbIM

K a3omHjuKaTopamM OTHOCAT
tdenondranenH

+MeTHU/I0BbIN OpaHKeBbIN
JIaKMYyC

JUHUTPOGEHOT

HepMaHl"aHaTOMETPI/I‘-IECKI/IM METO/J0M OIIpeae/ AT COAepP>XKaHue
3TWU/IOBOI'O CITMPTA B MPOAYKTAX MUTaHUA
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Meau (II) B pacTBOpax MHCKTULIMIOB
+xesne3a (II) B repounmgax
CoJiel KaibLusi B TIPUPOJHOU BOJie

B ocHOBe rpaBUMeTPHUYECKOT0 METO/ia aHA/TH3a JIEKUT 3aKOH
«ABOrazipo»

00BEMHBIX OTHOIIEHUH

+CoXpaHeHusI Macchl BeljecTB

COXpaHeHHs] SHepTUu

TepmoBecbl CKOHCTPYHpPOBaHHbIe /[l0BajsieM IPUMEHSIOT B MeToje
TUTPUMHUTPUH

+TrpaBUMeTPUU

KY/IOHOMETPUU

HO/IOMeTprHr

TpuioH b 310

YeTbIpeXOCHOBHAs KMCJ/I0Ta

HUTPUITPUYKCYCHAas KMC/IOTa

+IMHaTpyeBas CO/b STUIeHJUaMUHTeTPayKCYCHOM KHUC/IOThI
3TWIeHAUaMUHTeTpayKCyCHasi KUC/I0Ta

B kommiekcHom coeuHenun [Ag(NH3)2]Cl uranjom siBisieTcs:
Ag’

Cl-

+NH3

Ag(NH3)2

B kommiekcHoM coepuHeHuu [Ag(NH3)2]Cl kommiekcoodpa3oBaresieM AB/IAETCA
+Ag"

Cl-

NH3

Ag(NH3)2

KonuuecTBeHHOe onpeje/ieHHe 3HaUeHUs KUC/IOTHOCTH NMOYBbI OTHOCUTCS:
K MeTOoJjaM OKHC/TUTeTbHO-BOCCTAHOBUTE/ILHOTO TUTPOBAHUS

K MeT0/laM KOMITJIEKCOHOMEeTPHUYECKOT0 TUTPOBAHUS

+K MeTo/laM KMCJIOTHO-OCHOBHOT'O TUTPOBaHUSI

K MeTO/laM 0Ca/IUTeIbHOr0 TUTPOBAHUS

KonuecTBeHHOe omnpe/ie/ieHHe 3HAUeHHUA 0011[eii )KeCTKOCTH BO/JbI OTHOCHUTCA:
K MeTOoJjaM OKHC/TUTeTbHO-BOCCTAHOBUTE/ILHOTO TUTPOBAHUS

K MeTO/laM OCa/ITe/IbHOT'0 TUTPOBAHUS

+K MeTo/jlaM KOMIT/IeKCOHOMeTPUYEeCKOTO TUTPOBAHUSI

K MeTO/laM KUCJIOTHO-OCHOBHOT'O TUTPOBAHUS

KoyimuecTBeHHOe onpejie/ieHHe COiep)KaHHUA aKTHUBHOI'0 X/I0pa B pacTBOpe OTHOCHTCA:
+K MeTo/JaM OKUC/TUTE/TbHO-BOCCTaHOBUTEIbHOT'O TUTPOBAHUS

K METO/laM 0CaZIuTeIbHOTO TUTPOBAHUS

K MeT0/laM KOMITJIEKCOHOMETPUYECKOTO TUTPOBAHUS

K MEeT0/laM KHCIOTHO-OCHOBHOTO TUTPOBAHUS
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KoyimuecTBeHHOE onpejie/ieHHe XJIOPH/0B B PaCTBOPe TATPOBAaHNEM PacTBOPOM HUTpAarTa
cepeOpa OTHOCHTCH:

K MEeT0/laM OKHC/IUTeIbHO-BOCCTAHOBUTE/TBHOTO TUTPOBAHHUS

+K MeToJjaM 0Ca/IuTe/IbHOTO TUTPOBaHUS

K MEeT0/laM KOMILJIEKCOHOMeTPUYeCKOT0 TUTPOBaHUS

K MeT0/jaM KHCJIOTHO-OCHOBHOT'O TUTPOBAHUS

KosmmuecTBeHHOe OMpe/ie/ieHHe CO/ieP)KaHusl PaCTBOPEHHOI0 KHC/IOPO/ia B BO/ie OTHOCHTCS:
+K MeTOZIaM OKHCJTUTE/TbHO-BOCCTAHOBUTE/TLHOT'O TUTPOBAHUS

K METOZIaM 0CaZiUTeTbHOTO TUTPOBAHMUS

K METO/IaM KUC/IOTHO-OCHOBHOTO TUTPOBAHMSI

K METOZIaM KOMIT/IEKCOHOMeTPUUECKOT'0 TUTPOBAHKS

Mertop aHa/u3a, paboyuM pacTBOpPoOM KoToporo siBysiercsa NazS»03
+H1oI0MeTpHU

dboTomeTpusi

CrieKTpooTOMeTpUst

repMaHraHaTOMeTpus

Kakas 13 nepeurc/ieHHbIX OIlepaljuii MPOU3BOJUTCA NMPHU IPAaBUMETPHUECKOM aHa/m3e?
nobaBneHWe UHWUKATOpa

+dunbTpoBaHue

MOKUC/IEHHEe pacTBopa

Mo/IIe/IauMBaHUe pacTBopa

K ocTOMHCTBAM rpaBUMETPHYECKOT0 MET0/]a aHa/TH3a OTHOCHT:
+TOYHOCTh METO/ia

ObICTPOTa MeTo 1A

MPOCTOTa MeTOo/a

JHEProeMKOCTb

B pacrBope kommiekcHoro coegunenns Ks[Fe(CN)s] M0)kHO 00Hapy)KUTh B 3HAUHTETbHBIX
KO/IMYeCTBaxX:

+K*

Fe3*

CN-

Kakmue 13 nepeunc/ieHHbIX TEPMHHOB AB/ISITCA Be/IMUMHAMH, XapaKTePU3yHIIUMH
KOJ/IMYeCTBEHHBIN COCTaB PacTBoOpa:

obbemMHast o1st

+MoJIsIpHasi KOHLIEHTpaLHsI

MaccoBasi 10Jist

MOJISITbHAs! KOHLIEHTPaLys]

Metoj KMC/I0THO-OCHOBHOTO TUTPOBaHMSI, I'/le pa00YUM PacTBOPOM SIB/IAETCA KHC/IOTA,
Ha3bIBaeTcHa

+anuguMeTpus

AJIKTUMETpUs

MOJ0MeTpHUs

[1epMaHraHaToOMeTpHs

CreneHb oKuc/1eHHusA Kaausa B coeguHeHnH Ks[Fe(CN)gl
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-1
+3
++1
+2

OnpeaeMTh CTelieHb OKKMC/IeHHs: XpoMa B coeanHenud K>Cr207:
++6

+3

+9

+7

Kakoii HHAMKAaTOop MCIO0/Ib3yeTCsl B MeTo/ie HeMTpa/iu3aijum:
JIAKMYyC

+MeTU/I0paHX

tdenondranenH

XPOMOT'€H UepHbIM

OnpepenuTh CTeneHb OKUC/IeHUs1 MapraHua B coeguHenn KMnO4
+1

++7

-2

+4

Mertoj aHa/u3a, padoyuM pacTBOpPoM KoToporo siB/sieTcs KMnO4
VOZIOMeTpuSsl

+repMaHraHaTOMeTpHUs

KOJIOpUMeTpUS

XpOMaTOMeTpHUs

HurpuroMmeTprueckHil MeTo/] MPUMEHAIOT /I/Isl aHa/IU3a:
(heHOI0B

(heHONOKUCIOT

+apoMaTHyeCKUX MepBUYHBIX aMUHOB

anb/IeTU/I0B

TpeOoBaHusA K peakIUsiM B TATPUMETPHH:
00paTUMOCTh

+060J1bI11ast CKOPOCTh PeaKIvU

PaCTBOPHMBIH MPOAYKT PeaKi[Uu
Ce/IeKTUBHOCTh

Ipu3HakoM (PUKCHPOBaHUA KOHEUHOW TOUKH THTPOBAHUA SAB/ISAETCS:
+ U3MeHeHHe OKpacKu pacTBopa

BbIMa/JieHWe 0cajika

TIOsIB/IEHHE XapaKTepHOTo 3araxa

TIOBBIILIEHUE TEeMIIepPaTyphbl

Ocaxpaemas ¢opMa /J0/DKHA COOTBETCTBOBATh C/IEAYIOIMM TpPe0oBaHUAM
JIO/DKHA OCAXKIATHCS B KPYTIHbIE KPUCTAJIbI;

JIO/DKHA JIETKO OCaKAaThCs;

+71erko GUIbTPOBATHCS;

TIpY TIPOKa/IMBaHUM JIETKO pa3/iaraTbCsl.
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Jns THTpOBaHMA €/1a00r0 0CHOBAHMSA CH/ILHOM KHC/I0TOM MCIO/Ib3YIOT HH/IUKATOPbI:
benondranens;

MYpeKCH[;

+ METWIOBBIM OpaH)XeBblld 1 METUJIOBBIM KpaCHbBIM;

OpOMTUMOJIOBBIN CUHUM

ApreHToMeTpHUYeCcKOe TUTPOBaHHUE OTHOCAT K MeTOAaM:
KOMIIEKCOHOMETPHUYECKOTO TUTPOBAHUSI;
OKHUC/IUTeTbHO-BOCTAHOBUTEIbHOTO TUTPOBaHMUS;
repMaHraHaTOMeTPUUeCKOT TUTPOBaHMS;

+0CaguTeNIbHOT0 TUTPOBAHMUSI.

KHC/10THO-0CHOBHOE TUTPOBaHHE MPUMEHSIOT:

711 KaUeCTBEHHOTO OTIpe/ie/ieHHs KUC/IOT U I1e/I0uelf;

+71J151 KOJTMUeCTBEHHOTO OTpe/ie/ieHHs KUC/IOT U IIje/ioueif;

JUIs KAUeCTBEHHOT'O M KOJTMUECTBEHHOT'O OTpe/ie/IeHrsT KUC/IOT U I1eI0uel;
JJIs1 KOJIMYeCTBEHHOTO OTpe/ie/ieHHsT KUCIOT.

Bbibepume 0ea npasuibHbIX 6apuaHma omeema

B KoMI/IeKCOHOMETPHUECKOM TUTPOBAHUH HCIO/IL3YIOT HHANKATOPHI:
KUC/IOTHO-OCHOBHBIE;

+ MypeKcuf;

+ XpOMOT€eH YépHBbI;

XpoMaT KaJusl.

Bbibepume 00uH npasu/ibHbIll 6apuaHm omeemda

Hau6o0/1ee y100HbI B paboTe rpaBUMeTPHUYECKOr0 aHa/TW3a KPUCTA/UIMYeCKHe 0CaJJKH MacCou:
0,03 ;

+0,5T;

0,1r;

1r

ITepmaHraHaToMeTpuyecKoe TUTPOBaHHUE OTHOCST K MeTOAAM:
+0KUC/TUTeTbHO-BOCTAHOBUTE/ILHOT'O TUTPOBAHMUS;
KUC/IOTHO-OCHOBHOTO TUTPOBAaHMUSI;

KOMI/IEKCOHOMEeTPUYEeCKOTO TUTPOBaHMUS;

0CaJIUTeIbHOT0 TUTPOBAHMUSI.

B mosiymMmukpometoje Tpedyercsi pacTBopa:
+1 mm;
0,5 mi;
1,5 mm;
0,1 M.

Ilpu Kane/J1bHOM aHa/IM3e HCIO0/Ib3YHT PeakLiu:
C BbITIa/leHHeM OeClLIBeTHBIX KPHCTAJIIOB,;

+C U3MeHeHueM OKPaCK{ pacTBOpa;

C BblfleJIeHHeM rasa;

C BbIMa/leHUEM L[BETHBIX 0CaJJKOB.

M3omopdHOoe coocakeHne— 3T0 MPoLecc:
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+00pa30BaHUs «CMeIIaHHbIX KPUCTA/IJIOB» MIOHAMU OCHOBHOTO KOMITOHEHTa U MUKPOKOMITIOHEHTA;
TIpOL{eCC 3axBaTa NNpUMecell MUKPOKOMIIOHEHTa BHYTPb PacTYLUX KPUCTas/IOB;

o0pa3oBaHue KPUCTa/I/IOB MIOHAMH OCHOBHOTO KOMITOHEHTAa;

obpa3oBaHue KpPUCTA/UIOB MIOHAMUA MUKPOKOMITOHEHTa.

Jss THTpOBaHMA €/1a00# KUC/I0THI CUJIBHBIM 0CHOBAaHHEM HCIIO/IBb3YIOT HH/UKATOPbI:
METW/IOBbIM OpPaHKeBbIM U METU/IOBbIM KPaCHBIY;

+ dbeHondTaneuH;

OpPOMTHUMOJIOBBIN CUHUIA;

XPOMOT'€H YEpHBIM.

JIiA IPaKTHYeCKH M0/ THOT0 0CAXKeHHUA MOHA J[0CTAaTOUHO:
TI0JTyTOPHOT'O U30BITKA OCA/IUTEJIS;

+00/Ib1110} U30BITOK OCaJUTEIS;

paBHbIe 00BEMBI;

3aBHUCHUT OT KOJIMUECTBA PearupyIoIUX BeIeCTB.

ApresnToMeTpHYecKoe TUTPOBaHHe NPUMEHSIOT:

JJIs1 KaueCTBeHHOro oripeesieHusi noHoB Cl™ u Br-;

+/7151 KOMUeCcTBeHHOro orpeziesieHust noHoB Cl™ u Br;

JJ/1s KaUeCTBEHHOT'0 M KOJIMUeCTBEHHOT 0 orpeienieHrst moHOB Cl™ u Br .
[J1s1 KaUeCTBEHHOI'0 OIlpe/ie/IeHHst XJ10pa.

B apreHTOMeTpHYeCKOM TUTPOBAHHHU UCIIO/Ib3YIOT HHUKATOP:
+XpoMmar Kasusi;

MYDPeKCH[;

He UCTIOJTb3YIOT;

XPOMOT'€H YepHBIi.

Hau6o0s1ee y100HbI B paboTe rpaBUMeTPHYECKOr0 aHa/In3a 00béMuCThIe aMop(HBIe 0CafJKH C Mac-
coM:

0,5T;

0,3r;
0,5-1,0r;
+0,1-0,3r.

JIs 0Te/IeHUsI MeJTKOKPHCTA/UTMYECKUX 0CaZIKOB HUCIO/Ib3YIOT (PM/ILTPOBA/ILHYIO Oymary:
C YépHOM (MM KPaCHOW ) JIEHTOM;

+C CHHeH NeHTOoH;

00OBIKHOBEHHYIO;

c Gesioi IeHTOM.

ToukKa YKBHBa/IECHTHOCTH HaXOAMTCA B IIe/I0OYHOU 00/1aCTH B (Jlydae TUTPOBAHHUA:
CHJIbHOTO OCHOBAHUS CUILHOU KHUC/IOTOMU;

CUILHOM KUC/IOTHI CUIEHBIM OCHOBAHUEM;

¢/1a00r0 OCHOBAHUS CUJILHOMN KUC/IOTOM;

+ c1a00% KUC/IOTBI CUJILHBIM OCHOBAaHUEM.

ToukKa YKBHBA/ICHTHOCTH HaXOJAUTCA B KMC/IOH 00/1aCTH B ¢/lyyae TATPOBAHMSA:
CHJILHOTO OCHOBAHUS CUILHOU KHUC/IOTOMU;

+ ¢c/1a00r0 OCHOBAHUS CU/ILHOM KHCJIOTOM;

C/1a001 KUC/IOTBI CUIBHBIM OCHOBAaHUEM;
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CUJIBHOM KHCJ/IOTBI CUIbHBEIM OCHOBAaHHEM.

CraHJapTH3aMI0 PacTBOPA XJIOPOBOAOPOAHON KHC/IOTHI METO0M KHC/IOTHO-OCHOBHOT0
THTPOBAHHA NMPOBOJAT 10 CTAaH/[APTHOMY PacTBOpY:

THOCY/Ib(aTa HAaTpus;

HUTPUTA KaJIUs;

TeTpabopara HaTpus;

1jaBe/IeBON KUC/IOTHI.

CraHpapTH3aLMI0 PacTBOPA FH/POKCH/IAa HATPHUSA METO0/{0M KHC/IOTHO-OCHOBHOTO TUTPOBAHHSA
MPOBOJIAT 10 CTAH/JAPTHOMY PacTBOPY:

THOCY/Ib(aTa HATpUS;

HUTPUTA KaJTus;

TeTpabopaTa HaTpus;

+XJIOPOBOJIOPOJHOU KUC/IOTHI.

CraHpapTH3aL{I0 PacTBOPa THOCY/Ib(aTa HATPUsSI METO/{OM HO/JOMETPUHU MPOBOJSAT 10
CTaH/apTHOMY PacTBOpY:

TeTpabopara HaTpHs;

HUTPUTA KaJTus;

+IUXpoMaTa KaJiusi;

WO/IU/IA KaJTHs.

CraHjapTH3anMI0 PpacTBOPa MepMaHraHaTa Ka/iusi MPOBOJAT 110 CTAaHAAPTHOMY PacTBOPY:
THOCY/Ib(aTa HaTpus;

+111aBe/1eBON KUC/IOThI;

TeTpabopara HaTpHs;

JMXpomara Kajusl.

OmnpegeneHue cofep kanus xesne3a(Il) merogom nepMaHraHaTOMeTPHH MPOBOAAT
C MCII0J/Ib30BaHMEeM MHUKaTOpa Kpaxmaria;

+ 0e3 MH/IUKATOPA;

C UCI10/Ib30BaHUEM UHMKAaTOpa METUIEHOBOI'0 OPaHXeBoro;

C MCT0J/Ib30BaHHWEeM WHUKaTopa deHondTanenHa;

Onpe/eneHue Macchbl MEPOKCH/A BOAOPO/A B PacTBOPe MeT0/I0M 0 0MeTPUH NP OBO/JST
+ C UCMOb30BaHKMEM UHJMKATOpa KpaxMmaria;

0e3 MH/IMKATOPA;

C WCI0JTb30BaHWeM UH/JUKaTOpa MeTU/IEHOBOTO OPaH>KeBOT0;

C MCT0/Ib30BaHHEeM WHUKaTopa deHondTanerHa;

CraHapTH3aLMI0 PacTBOPA MepMaHraHaTa Kaius 1o iaBe/ieBOi KHC/I0Te MPOBOJAAT:
+ MPSIMBIM TUTPOBaHUEM;

00paTHBIM TUTPOBAaHHUEM;

3aMeCTUTEe/IbHBIM THTPOBAHUEM;

KOCBEHHBIM TUTPOBAHUEM.

CraHpapTH3aL{I0 PacTBOPa THOCY/Ib(aTa HaTPUsl MO JUXPOMATy Ka/IUusl POBO/JAT
TIPSIMBIM TUTPOBaHUEM;

00OpaTHBIM TUTPOBAaHUEM;

3aMeCTUTe/TbHbIM TUTPOBAHUEM;

+KOCBEHHBIM TUTPOBaHHEM.
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B KauecTBe TUTPaHTa NMPHU KOMILJIEKCOHOMETPUUYECKOM TUTPOBAaHUU Haubo,/1ee 4acTo
HUCII0/Ib3YHOT

HUTPUIOTPUYKCYCHYIO Kucaoty (HTY), komriekcoH I

3TUIeHAUAMUHTETPAayKCyCHYI0 KUCoTy (DATY), komriiekcoH 11
TpaHc-1,2-AMaMUHIMK/IOTeKcaHTeTpayKCcycHyto Kucaoty (JLTA), kommnekcoH [V
+IByHaTPUEBYIO COJIb 3TU/IeHJMaMUHTeTpayKCycHOM KucioTel (3ATA), kommiekcoH 111

YuC/10 KOOPAMHALMOHHBIX CBSi3el 00pa3yeMbIX OJJHUM JIMTAH/I0M Ha3bIBaeTCs
KOOD/MHAIIMOHHOE YHCJI0

TMOJTUIEHTaTHOCTD

+1eHTaTHOCTb

KOMIUIEKCOOOpa3oBaHHe

K 6e33Ta/IOHHBIM MeT0iaM aHa/IN3a OTHOCSITCS
TOJIbKO I'PaBUMETPUSI

TATPUMETPUS U HEKOTOPBIe IPyTrrhe MeTO/bI
TOJIbKO TUTPUMETPUS U FPaBUMETDPUSI
+rpaBUMETPUSI U HEKOTOPBIE IpyTHhe MeTO/bI

Bbi0epuTe HeBepHOe yTBep)K/IeHHEe

+PaCcTBOPUMOCTh CBEXKEOCaXKJeHHbIX 0CAZIKOB MEHbIIIe, UeM ITOCTOSIBIIINX
PacTBOPUMOCTh CBEXKEOCAXKIEHHBIX 0CAJIKOB 00JIbIIIe, UM MTOCTOSIBIIINX

Bell|eCTBa C MIOHHOW KPUCTA/IZIMUeCKOM pelleTKo yyllie PACTBOPSIIOTCS B BOJie, UeM
B OpraHUYeCcKUX PaCTBOPUTEISIX

yeM MeHbIlIe pa3Mep YacTHI] 0CaZika, TeM PACTBOPUMOCTh 6oJibIie

Bbi0epuTe mpaBU/IbHOE YTBEP)KAEHHE: PACTBOPUTH 0CaJJ0K MOXKHO

nytem f006aBeHyst HeOOJIBIIIOTO U30bITKA 0CaJUTEsk

+CBsA3bIBast OIVH M3 NOHOB 0Ca/IKa B MaJI0JMCCOLIMUPYIOLllee KOMIUIEKCHOe COeJUHeHre
nytem o00aB/ieHHsI TOCTOPOHHUX MOHOB, YBEJTMUMBAIOIIUX MOHHYIO CUJTy PacTBOpa
HeT TPaBUJILHOTO OTBeTa

HwxHsasA rpaHuia onpejeisieMbIX Co/iep)KaHUM UCI0/Ib3yeTCs
JI/1s1 XapaKTepUCTUKU UyBCTBUTE/IbHOCTH B KQUeCTBEHHOM aHa/n3e
+B KO/IMUeCTBEHHOM aHaju3e

Y B KQUeCTBEHHOM U B KOJINUeCTBEHHOM aHajiu3e

JJ1s1 XapaKTepUCTUKY BOCTIPOU3BOAUMOCTHU

HwxHsas rpaHuna onpeje/isieMbIX Co/iep>KaHuM

+Bcer/ia Bblllle, ueM rpeies 06Hapy>KeHust

BCeT/la HIKe, YeM TipeZies1 00HapyKeHuUst

rocsie 00pabOTKM MeTOZiAMU MaTeMaTUUeCKOM CTaTUCTUKY YMC/IEHHO COBIA/IaeT C Mpe/iesioM oOHapyske-
HUS

He MeeT HUKAKOU CBSI3U C TpefiesioM 00HapyKeHUs

Bbi0epuTe HeBepHOe yTBep K/eHUe

+pacTBOPUMOCTb CBEXKEOCAXKEHHBIX 0CaZIKOB MeHbIIIe, UeM IMOCTOSIBIINX

PacTBOPUMOCTh CBeKeOCaXK/JeHHBIX 0CaJKOB 00JIbIlIe, UeM MOCTOSIBIINUX

BelllecTBa C MOHHOM KPUCTa/UIMYeCKOH pelleTKOU yyllle paCTBOPSIOTCS B BOJle, YeM B OPraHUYeCKUX
PacTBOPUTEISIX

yeM MeHbIlIe pa3Mep YaCTHI] 0CajKa, TeM PaCTBOPUMOCTb OOJIbIIIe
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BriGepuTe NpaBUIbHOE YTBEpP)XKAEHHE: PACTBOPUTDH 0Cafi0K MOXKHO

myTeM Ao0aBeHus1 HeOO/BIIOro U30bITKA OCAUTETIS

+CBsI3bIBasi O/IUH M3 HOHOB 0CaJIKa B MaJIOJUCCOLIMUPYIOLIee KOMILJIEKCHOE COeIMHEeHHe
myTeM [100aB/IeHusI TOCTOPOHHUX MOHOB, YBEJTMUHMBAIOIUX UOHHYIO CHUTYy PacTBOpa
HeT MPaBUILHOTO OTBET

B KauecTBe TUTPAHTa NMPH KOMILJIEKCOHOMETPUUYECKOM TUTPOBAaHUH Hau0o0,/1ee YacTo UCIO/Ib3YHT
HUTPWIOTPUYKCYCHYIO Kucaoty (HTY), kommnnekcon [

STUNeHAUAaMUHTEeTPayKCycHYt0 KUcioTy (DATY), komriiekcoH 11
TpaHC-1,2-1rMaMUHLMK/IOreKCaHTeTpayKCyCcHYto Kucioty (JLTA), komnnekcon IV

+BYHaTPUEBYIO COJIb STU/IEHAMaMUHTeTPayKCyCHOM KUcIoThI (DITA), komriekcoH 111

YuC/10 KOOPAMHALMOHHBIX CBs3ell 00pa3yeMbIX OJJHUM JIMTaH/0M Ha3bIBaeTCs
KOOP/JUHALIMOHHOE YK CJIO

TIOJTU/IEHTATHOCTh

+1eHTaTHOCTh

KOMIIJIeKCOOOpa3oBaHue

Metoj KO/ IMUeCTBEHHOI'0 aHa/IN3a, B KOTOPOM CYAAT 0 KOJIMUeCcTBe COCTaBHOI YacTH B
CoeJMHEeHUAX WU B CMeCsX MyTeM Bbljie/IeHHsl eé B BH/ie TPY/JHOPAaCTBOPUMOro0 0CafiKa, Mo
Macce KOTOPOT0 BHIYHMC/IAIOT KO/ITMUECTBO HCKOMO#M COCTAaBHOM YaCTH, Ha3bIBAIOT:

ra3oBbIM MeTOJ,

TUTPUMETPUYECKU MeTO/]

rpaBUMeTPUYECKUI MeTO/

+MeTOo[, OCaKJEeHUS.

AnukBoTa — 3T0:

pacTBOp peareHTa C TOYHO M3BECTHOM KOHL|eHTpaLuel;

MOMEHT TUTPOBAHMUS TTPU KOTOPOM KOJIMUECTBO 100aB/IeHHOTO TUTPaHTa XMMHUYeCKU SKBUBA/IeHTHO
KOJIMYEeCTBY OIpe/ie/isieMOro BellleCTBa;

+TOYHO M3BeCTHas YaCTh aHAJIM3UPYEeMOI'0 PaCTBOPA, B3sTast [J1s1 aHa/IN3a;

METO/, KOJTMUECTBEHHOI'0 aHa/Ti3a, OCHOBAaHHBIN Ha TOUHOM U3MepeHur 00beMa peareHTra

Umncio MoJiel 5KBUBAa/IEHTOB PaCTBOPEHHOI'0 BellleCTBa, coiepkaleecs B 1 1 pacTBopa — 3T10:
TUTP

+MoJIsIpHasi KOHL|eHTpaLUsi 9KBUBa/ieHTa

MoJIsSIpHasi KOHLIeHTpaLust

(hakTOp 5KBMBA/IEHTHOCTU

I'pynna 3THx MeTo/i0B 0CHOBAaHA Ha peaKLUsiX, CBS3aHHBIX C MPOI[eCCOM MepeJadu MPOTOHa
OT 0/{HOM pearupyouieil YacTUIlbI K /[pyroi B pacrsope:

METO/bI OKHC/TUTE/TbHO-BOCCTAaHOBUTETLHOTO TUTPOBAHUS

METOZbI OCaXKIeHUSI

METO/IbI OT/Ie/TbHBIX HABECOK

+MeTO/Ibl KUCJIOTHO-OCHOBHOTO TUTPOBaHUS

THUTpoOBaHHBIE PAaCTBOPHI, IPUTOTOB/IEHHbIE 10 TOYHOM HaBeCKe M COXPaHSAIIHe 0CTOAHHYI0
KOHIIeHTPaL|0, Ha3bIBalOTCA:

BTOPUYHbIE CTaH/|aPThI

y/ieajibHble paCTBOPbI

+ MepBUYHbIe CTaHJAPThI
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IPYNIIOBbIE peareHThbl

Bbi6epuTe oauH BepHbIi BapuaHT orBera. KTT — 3T0:

IIepBUYHOE CTaHZApTHOe BelleCTBO;

+TOUKa, B KOTOPOW MHJMKATOP U3MeHsIeT CBOK) OKPAaCKy WJIM 3TO 3KCIepUMeHTa bHO
3a(pMKCUPOBaHHBIN

KOHelL| peakLiy;

BpeMs], uepe3 KOTOpOe 3aKaHYMBalOT TUTPOBAHUE;

3TO MOMEHT TUTPOBAHUA, KOIja KOJIMYeCTBO aHa/IM3UPYyeMOro BelljeCTBa XUMUYeCKU
9KBUBAJIEHTHO

KOJIMYeCTBY TUTPaHTa

YKaxuTe Kakasi cpe/ia J0/DKHa ObITh MPU apreHTOMeTPUYeCKOM TUTPOBAHUM I'a/IOT€eHHU/I0B
no meroay Posibrapja:

+ HelTpasbHasl UK C1abolenouHast

a30THOKHWCJ/1as

YKCYCHOKHUC/1as1

11e/10YHast

YkaxuTe Kakoi HHAMKATOP UCIO/Ib3yeTCsA B MeTO/ie HOJOMeTPHH:
tdenondranenH

+ Kpaxmain

KaJIis Xpomar

303WHAT HaTpUs

B MeTo/e KOMII/IEKCOHOMETPHH HUCII0/1b3YI0 HHAUKATOP:
MeTHU/I0BbIN-OpaHXeHbIN

dhenondTanenH

+ XPOMOBBIM TEMHO-CUHUH

METUJIOBBIM OpaH)XeBbIi + MeTU/IeHOBasi CHb

IIpu TUTPOBAHMH MPoOTaprosia mo meroay Posbrap/a UCMo/IbL3YIOT HHAUKATOP:
+0pomMeHO/IOBbIN CHHUM

TUMObTanenH

)KeJ1e30aMMOHHUIMHBIE KBACIIbI

XpOMaT KaJIuist

YKaxuTe KakoM MHAMKATOP HUCI0/Ib3yeTCsA B MeTO/ie HeUTpa/Ii3aluu:
+ MeTWJIOBbIM OpaH)XeBbIH

OpoMbeHO/I0BBIN CHHHMA

MypeKCH/[

)Kesle30-aMMOHHEeBbIe KBACL{bI

Kakoii peakTHB Ha/10 IPHOABHUTH K HCC/Ie/[yeMOMY PAacTBOPY //Isl CO3/faHUsI He00X0 MM O
cpeAbl NPU KOJIMYeCTBEHHOM OMpe/ie/IeHUH 0 MeT0/ly KOMIJIEKCOHOMEeTPHUM:

KHCJI0Ta XJIOPUCTOBO/IOPO/iHAs

KHC/I0Ta a30THast

HaTpus TUPOKCU],

+ aMMuauHO-0ydepHbIil pacTBOp

KoMnieKCoHOMeTpHYeCKHM MEeT0/J0M MO)KHO OTPe/e/IUTh COiep)KaHHe BCeX JIEKAaPCTBEHHBIX
CpejCTB, KpoMme:
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cynb(ara [UHKa
cy/sb(aTta MarHus
XJIOpUJa KaJbLus
+Xx0puga Kanus

K KHMC/1I0THO-0CHOBHBIM UHUKAaTOPOM OTHOCATCA BCe, KpoMme:
tdeHondranenHa

METU/I0BOr'0 OpaH)>XeBOro

METH/IOBOI'0 KPAaCHOI'0

+ XpOMOBOI'0 TE€MHO-CHHEr0

NHANKaTOp KOMIUIEKCOHOMETPHYECKOr0 MeTo/ja:
TporeosiuH OO

HelTpabHbIA KPaCHbBIN

OpoMheHOIOBbIN CUHUIA

+ XPOMOBBIM TeMHO-CUHUU

Kakoii peakTMB Hajio MPUOABUTH K HCC/IeAyeMOMY PacTBOPY /ISl CO3/JaHUsI HEOOX0JUMOM Cpe/ibI
MPH KOJTMYECTBEHHOM OTpe/ie/IeHHH 110 MeTo/ly IepMaHraHaTOMeTPHUM:

KHMCJIOTa XJIOPOBOZIOPOIHAS

KHC/IOTa a30THas

+ KHC/I0Ta cepHasi pa3bapieHHast

HAaTpUsi TUAPOKCHUT

MeToa0M a/IKaIUMeTPUHM MO)KHO KO/IMUECTBEHHO OIpe/le/INTh:
KCI
CO2
+ HCI
ZnSOy

Okpacka pacTBopa B TOYKe 3KBUBA/IEHTHOCTH NMPH KOMIIJIEKCOHOMETPHYECKOM THTPOBAaHUM
o0ycsioB/1eHa 00pa3oBaHUEM
KoMmIieKca Metasuia ¢ Tpunonom b
KOMII/IeKCa MeTaJljla C MHAUKAaTOPOM
+cBOOOAHOTO MHAMKATOPa
KOMIUIeKCa MeTasljia C 0yhepHbIM PaCTOBOPOM

Heo6xo0umbiM yc/106uemM mumpoeaHusi X/10pudos u opomudoe memodom Mopa seasemcs
Kucaas peakyus cpeobl

wjes04Has peakyus cpeobl

+ peakyus cpeobl 00X#CHA ObIMb 64U3KA K HEUMPAaabHOU

npucymcmeue Hampusi KapboHama

MeTu/10BbIl OpaH)KeBbIil B I1]e/I0YHOM cpepje:
PO30BbIi

OeclIBeTHBII

OpaH’KeBbIl

+)KeJIThIN

®deHoJ1¢pTa/IeUH B I[eJIOUHOM Cpe/ie H3MeHsieT CBOM LIBeT Ha:

SKeThIA
OpaH’KeBbIN
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CHUHUM
+MaTMHOBBIM (PO30BbIiA)

Meto/ mepMaHraHaTOMeTPUM NpPoBoAAT npu pH:
pH=7

pH>7

+ pH<7

Jl/1s1 onipefie/ieHUs1 TOYKHM JKBUBA/IEHTHOCTH NPUMEHSIOT:
pacTBOp UCC/Ie[yeMOro BelljecTsa
pacTBOp TUTpaHTa
+ HHOWKaTOop
BCe Iepeyrc/IieHHOe BEPHO

IIpu TuTpoBaHuu Hoja pactBopoM NazS;03 oKpacka B TOUKe 3KBUBa/IeHTHOCTH:
COJIOMEHHO-)Xe/ITast

CUHSS

+0eciBeTHas

BCe ITlepeyrc/IeHHOe BepHO

OKUCIUTe/TbHO-BOCCTAaHOBUTE/IBHBIM METO/0M SIB/IA€TCH:
meTon Mopa

MepKYypUMeTpUsI

+ WojgomeTpust

TPUJIOHOMETPUSI

Metu10BbIN OpaH)XeBbIN B KUC/I0U Ccpeje:
OecrBeTHBII

+ pO30BbIY

JKeNThIN

OpaH’KeBbI

METOJIOM MN€PMAHIdHATOMETPHUH MO)XHO OIIPpeAe/INTb:
HNO3
+ NaNO;
K>Cr07
H>0:2

K meToaM oca)k/ieHUsA OTHOCUTCS:
TPUIOHOMETPUs

AJIKaTUMeTpUs

+ apreHToMeTpus

HUTPOMETpUs

TurpaHT — 3T0 pacreop:
HCCIelyeMOro BellleCTBa

+ peareHTa C TOUHOM KOHLleHTpaluel
pacTBOp CTaHJAPTHOTO BelllecTBa

BCe TIepPeurC/IeHHOE BEPHO

C Touku 3peHUus Teopumn BHEKTPOHHTMHECKOﬁ AUCCOIMAIIHN C.APPEHI/IyCH K KHCI0TaM
OTHOCATCA COeJHEeHnA:
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+O6pa3yroLye Npy JUCCOLMALIMN HOHBI BOZOPO/a
[uccoumupytoliyie Ha KAaTHOHBI MeTaJl/ioB
O6pas3yrolye py JUCCOLMAIMN KaK UOHBI BOOPOJA,

TaK U TUAPOKCH-NOHBI

He guccouuupytolije B BOJHBIX pacTBOpax
O6pa3syroliye Mpy AUCCOLMALIAM THIPOKCH-UOHbI

Tabwmiia 6 — Kputepuu orjeHKM chOpMHUPOBAaHHOCTH KOMIIETEHIUH

Kog v HaMeHOBaHUe WH-
JIUKaTOpa JOCTH>KEeHUS
KOMITeTeHIUM (4acTh KOM-
TeTeHLIUN)

Kputepuu olieHMBaHUs cHOPMUPOBAHHOCTH KOMITeTEHLIUN

YaCTU KOMIIeTeHI[UN)

Ha 0a30BOM ypOBHe

Ha IMOBLIINIEHHOM YPOBHE

COOTBETCTBYeT OlLleHKe
«yZ0BJIETBOPUTETEHO
50-64% oT MakCUMaJIkL-

COOTBETCTBYeT
OLIeHKe «XOPOIIIO»
65-85% OT Makcu-

COOTBETCTBYeT
OLIeHKe «OTJTUYHO»
86-100% ot Mmakcu-

HOro baa MasIbHOT0 Oasiia MasIbHOT0 Oasiia
YK-1.1 UJ-1 yk-1 CrygeHt gemoHCcTpupy- | ITokassiBaer xopo- | OT/IMYHO — Bjajeer
3HaThb: eT Y[ OBJIETBOPUTE/Ib- | lllee 3HaHUEe Teope- | TEOPEeTUUeCKUM Ma-
-MeTOAUKY aHanu3a M Je- | Hble 3HaHUSi OCHOBHOTO | TUUECKOTO Ma- | TepuasioM. Iloka3sbi-

KOMITO3UI[MU 3a/laul;
- Croco0Obl TTIOWCKA U aHATH-
3a wuHpopMaiuy, Heobxo-
VMO J/isi pellieHusl TIo-
CTaBJ/IEHHOM 3a/lauM;
-BO3MOJKHbIE BapUaHThI
pellieHHsl 3a/laul C yuyeToM
OLIeHKM UX JIOCTOWHCTB U
HeJIOCTaTKOB,;

-criocobbl ¥ TpHUeMBI T'pa-
MOTHOTO, JIOTUYHOTO, ap-
TYMEHTHMPOBAHHOTO  (op-
MHUpPOBaHUsT ~ COOCTBEHHBIX
CY>K[IeHUW U OL|€HKU;
-TipveMbl  OT/INUUsl (HaKTOB
OT MHEHUW, UHTepIipeTa-
L[Mi, OLEHOK U T.A. B pac-
CY)XIEeHUsIX [pyruxX yd4acT-

HUKOB JlesiTeTbHOCTH,
ompefie/ieHUsI U OL|eHKU T10-
c/e/iICTBUM BO3MO>KHBIX

pelleHni 3a/jaui.
YK-1.2 UJ-2 yk-1

Marepuana moayns 4.
YcBow1 OCHOBHBIE II0-
JIO)KEHUsI ~ TeopeTuye-
CKUX OCHOB KOMILJIEK-
COHOMETPHUYECKOTO

TUTPOBAHUS. 3Haet
CrocoObl TIOUCKA U aHa-
nv3a vH(opMaluy, He-
00X0oAMMOM /1 peliie-
HUSl TIOCTaBJIEHHOW 3a-
Jlaud. YMeeT aHau3u-
poBaTh 3ajady, Bblje-
nsisi ee 6a30BbIe COCTAB-
JISFOLLKe, OCYLLeCTB/IATh
JIeKOMITO3ULIMIO 3a/]auM.
Bnapgeer HaBbIKaMH
MOMCKAa W aHaau3a WH-
dbopmary, HeobXoau-
MOM [JJ1s1 pelleHust TIo-
CTaBJIECHHOU 3a/la4y;
HaBbIKaMM TIOMCKa BO3-
MO>KHBIX BapHaHTOB
pellleHUst 3a/lauu C yue-

Tepyuana Moayas 4.
CriocobeH camocTo-
STeNIbHO [Ie/1aTh BbI-
BOZIBI M 000011[eHus
Ha OCHOBE H3yueH-
HOW Teopuu MeTo-
JIOB  KOMIUIEKCOHO-
METPUYECKOTO THT-
pOBaHMUs. 3Haer
crocoObl TIOMCKa U
aHaim3a uHMOpMa-
1[UM, HeoOXOoAuMOoL
JUIsT  PellleHusi To-
CTaB/IEHHOU 3aJjauM.
YMeeT aHaIM3UPO-
BaTh 3ajjauy, BbIJe-
nsist ee Oa3oBBIE CO-

CTaB/ISIOIIME, OCY-
LIECTB/ISITh  JIEKOM-
MO3WLMI0  33Jjaui.

Bnageer HaBbIKamMu
MOMCKa W aHa/u3a
uHpopMar1, Heob-

BaeT ryybOKoe 3Ha-
HUe U TIOHUMaHUe
TEOPUU METOZIOB
KOMII/IEKCOHOMET-

PUUECKOTO THUTPOBa-
HUS. 3HaeT CIocoObI
TOWCKA U aHalM3a
vHbopMal1, Heoo-
XOIUMOW [/1s1 pellie-
HUS  TI0CTaBJ/IeHHOM
3aJaud. YMeeT aHa-
JIM3UPOBATh 3ajjauy,
BbIZleNisst ee Oa30BbIe

COCTaBJISIFOIIHE,
OCYIIeCTB/ISATH  [le-
KOMIIO3UIIMI0  3ajia-

yu. Brajeer HaBbI-
KaMU TIOWCKa W aHa-
/qm3a  UH(OopMaLuH,

HeoOXoquMoM /1St
pellieHUsi  TIOCTaB-
JIEHHOU 3a/lauy;
HaBbIKAMH  TTOMCKA

YMmeTs: TOM OLeHKM HX [IOCTO- | XOOUMOM [/l pellle- | BO3MOKHBIX BapHaH-
-aHa/IM3UpoBaTh  3ajauy, | MHCTB M HEJOCTAaTKOB; | HUSI T1OCTAB/IEHHOW | TOB pelleHUs 3a/auu
BbIenisisi  ee  0a3oBbIe | MpHeMaMy T'PAaMOTHOTO, | 33/laud; HaBBIKAMU | C YUETOM OLIEHKHU HX
COCTaBJISIFOLLME, JIOTUYHOTO,  aprymeH- | IOMCKAa BO3MOXXHBIX | [JOCTOMHCTB W HeJ0-
OCYILL[eCTB/ISATh TUPOBAaHHOTO  ()OpPMU- | BADUAHTOB pelleHUs | CTaTKOB; IpUeMaMH
JIeKOMIIO3ULIUIO 3a/1auy; poBaHUsi COOCTBEHHBIX | 33/[aud C YYeTOM | FPaMOTHOrO, JIOTUU-
-UH(pOopMaLuIo, CY)K[JEHUM U OLIeHKHU;. | OLleHKM UX [IOCTO- | HOrO, apryMeHTHpO-
HeoOX0IMMYO JJ/1s1 | IpreMamMu OT/IMYMS | UHCTB U HeJOCTaT- | BAHHOrO  (OpMHpO-
pellleHHs1  TIOCTaB/IeHHOH | (aKTOB OT MHEHUM, UH- | KOB; npreMaMu | BaHUsI COOCTBEHHBIX
3a/,auy; TeprpeTalnuii, OLeHOK U | TPAMOTHOT0, JIOTUY- | CY)K/IEHUHA U OLeH-
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-paccMaTpuBaTh
BO3MOXXHbI® BapUaHTbI
pelLleHNst 3a[jauu, OLleHHBast
ux JIOCTOMHCTBA u
He/I0CTaTKU; rPaMOTHO,
JIOTUYHO,
apryMeHTUPOBaHHO
(hopMHUpOBaTb COOCTBEHHBIE
CyKIeHUsI U  OLeHKH,
OT/INYATh (hakTbI oT
MHEHUM, WHTepIipeTaluH,
OLIEHOK u T.J. B
pacCy>KIeHUsIx JIpYTHX
YUaCTHUKOB JIesITe/TbHOCTH;
- OmpeJiesisiTh U OLleHWBaTh
MOC/IeZICTBUST  BO3MO>XKHBIX
pelleHu 3a/jaum.

YK-1.3 U-3 yk-1

Bnagets:

-MeTOAWKOM aHaj/v3a U Je-
KOMITO3UI[MU 3a/laui;

- HaBbIKAMU TIOMCKA U aHa-
nu3a WHpOpMalMM, Heoo-
XOUMOM [IJisl pellieHus 1o-
CTaBJ/IEHHOM 3a/lauM;
-HaBbIKAMHM TIOMCKa BO3-
MO>KHBIX BapUaHTOB pelile-
HUS 3a/Iau¥l C yUeTOM OLIeH-
KM WX JOCTOMHCTB U HeJ0-
CTaTKOB;

- TIpUeMaMd TPaMOTHOrO,
JIOTUYHOTO, apryMeHTHPO-
BaHHOTO  (hOPMHUPOBAHUS
COOCTBEHHBIX CYXKAEHUH U
OLIeHKW;

-pyeMamMHu OT/INuus  (ak-
TOB OT MHEHWM, WHTepIipe-
TalWl, OLIEHOK U T.J. B pac-
CY)KIeHUsIX [pPyruX ydacT-

HUKOB JlesiTeIbHOCTH,
onpejie/ieHUs1 U OLIeHKHU T10-
C/eiICTBUM BO3MO>KHBIX

peleHui 3a/jaum.

T.J. B PacCyXAeHUsX
JPYTUX YYaCTHUKOB [ie-
ATeNIbHOCTH, OTpejesie-
HUSI W OLIeHKU TI0CsIe[-
CTBHUM BO3MOXXHBIX pe-
LIeHUH 3aJjaui.
BocripousBoauT Hayu-
HbIe TEPMHUHBI K OCHOB-
HbIe TIOHSITUSI TEOPUH,
HO MMeeT rpobesibl B
yCBOEHUM MaTepHaria,
He TPensITCTBYIOLHe
JanbHeliemy obyue-
HUt0. MoxXeT ZiaThb ya0-
B/IeTBOPHUTEJIbHBIE OT-
BeThl Ha BOMPOCHI KOH-
TPOJIbHOM PabOTEI, pe-
IIIUTh CTaHZAPTHBIE 3a-
Jlaudl MHIUBU/1Ya/TbHOTO
JIOMAIIIHeTo 3a/laHus,
HO /leJlaeT HeCKOJIbKO
HerpyObIX OLIMOOK.

HOT0, apryMeHTHpO-
BaHHOTO (hopMuUpO-
BaHUsI COOCTBEHHBIX
CY)X[JeHUd U OLeH-
KW;. TIpUeMaMu OT-
muusi  akToB  OT
MHEHUW, UHTepIipe-
TalUul, OLEHOK WU
T.JI. B pacCy>KeHHUsIX
JIPYTUX YYaCTHUKOB
JlesiTeNIbHOCTH,
oripeieNieHus u
OLIeHKU nocsne-
CTBUM  BO3MOXKHBIX
pelleHui 3aauu.
CB00O/IHO B1asieeT
HayuyHOU
TepMHUHOJIOTHeH, Oe3
3aTpyIHeHUU
pelliaeT CTaHAApPT-
HbIe U HeCKOJTbKO
YCJ/IO>)KHEHHbIe
3agaun. OHaKO
JlOTTyCKaeT
HEKOTOpble
HETOUYHOCTH TIpU
HHTepIpeTaluu
TOJTy4YeHHBIX
pe3y/bTaToB.

KW;. TpUeMamMHu OT-
muuusi  (akToB  OT
MHEHUM, UHTepIipe-
Tali, OL[€HOK U T.[.
B pacCyX/1eHHUsIX
JIPYTUX YYaCTHUKOB
JlesiTeIbHOCTH,
oripefiesieHUst U
OLIeHKU1 noc/nef-
CTBUA  BO3MO>KHBIX
pelleHu 3a7jauu.
Jlerko ycraHaB/u-
BaeT  B3auUMOCBSI3U
MeXAy H3ydaeMbIMU
MPUPOJHBIMU  TIPO-
1eccaMu W siBJieHU-
amy, 0e30ImrboyHo
pelliaeT  C/IOXKHbI@
3agauu. IIpossiser
TBOPUECKUHN TIOAXO0[,
K pelleHHI0 TI0CTaB-
JIEHHBIX 3afjad U
KPeaTUBHOCTb MBbIIII-
JIeHUSI.

Moaynsb 5: «MeTobI 3/IEKTPOXMMHUECKOr0, ClIEKTPa/IbHOT0, (oTOMeTpHuUecKoro

dHa/IN3ad».

Bonpocbt 015 cobecedogaHusi:
1. DnekTpoxUMHUUecKre MeToZbl aHanu3a. Kiaccudukariiys 31eKTpoXuMrUYecKux MeTo/[0B.

2. [ToTeHIMOMeTpUUeCKUi aHaMu3. VIHIWKaTOpHbIe 3/IeKTPO/bI U 37IeKTPO/bI CpaBHeHus. VIoHO-
cesIeKTUBHbIe 371eKTpo/ibl. CTeK/ISTHHBINA 371eKTpo U ero Teopus. [Ipsimasi noHometpus. [ToTen-

LHUOMETpHUUYECKOe TUTPOBaHHE.
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3. BonbramrepoMmeTpusi. PTyTHBINM KamnaroIuii 3/1eKTpoJ, U mnoJsiporpaduueckuii aHaius. TBep-
Jble 37eKTpobl. [loTeHIMan MOoMyBOIHBI M KaueCTBEHHBIM BOJIbTaMIIePOMETPUUECKHN aHasIu3.
[TpenenbHbid Auddy3MOHHBIN TOK. Ko/MuecTBeHHBIN Bo/ibTaMIiepoMeTpuueckuii aHamu3. [ToHs-
THe 00 HBEPCHOHHOM BOJIbTaMIIEPOMETPHH.

4. AmniepoMeTpuyeckoe TUTPOBaHUe.

5. DJIeKTpOrpaBUMeTpHS.

6. Ilpsamas Ky/1l0HOMeTpHs 1 KyJIOHOMeTpUUeCKoe TUTPOBaHUe.

7. DNeKTPONpOBOAHOCTL PAaCTBOPOB. IIpsiMasi KOHIYKTOMETpHUSI.

8. KongykromeTprueckoe TUTpOBaHKe. BICOKOUACTOTHOE KOHZYKTOMETpUUYeCKOe TUTPOBaHHe.
9. BBezieHue B crieKTpasibHbIN aHanus. [lkana 3/1eKTpoMarHUTHBIX BOJH. Knaccudukaius crek-
TPa/IbHbIX METOZIOB aHa/v3a IO JJMHAaM BOJH (YacToTaM, 3HeprusiM), MexaHusMy B3auMOJel-
CTBUS1 3JIEKTPOMArHUTHOTO T0JISI C BellleCTBOM. ATOMHasi U MOJIEKY/ISIpHasi CIIEKTPOCKOMUSI.

10. OMUCCHOHHBIN CIIEeKTpabHbIN aHamu3. AToMu3aTopbl. CrlocoObl MOHOXPOMaTH3aLUK U pe-
TUCTpaluM CreKTpoB. KauecTBeHHBbIM U KOJIMUYECTBEHHbIM aTOMHO-3MUCCUOHHBIM aHamu3. 11.
dorometpusi yiamenu. Cxema npubopa. CTpykTypa ruiamenu. [Iporjecce! B rtamenu. Ilpume-
HeHUe MeToza.

12. AToMHO0-abcopOIMoHHbBIN aHamu3. Cxema nprbopa. JIaMITbl ¢ TI0/bIM KaToAoM. I11aMeHHBIH
Y 9JIEKTPOTEPMHUYECKNM BapHAHT aTOMHO-a0COPOILIMOHHOI0 aHaM3a.

13. OCHOBHO 3aKOH CBETOIMOIJIOLL{eHUS B IMHEMHOU U SKCIIOHeHL[ManbHOoN opMme. OTKIOHEeHUsT
OT JTMHEMHOCTH TPH CBETOIOT/ION[eHUH. AHATUTUUECKUH CHrHam B aOCOPOLIMOHHOW CIIEKTpPO-
CKOIWU Y TIPUYMHBI €r0 YIIUPEHUs.

14. ®doromerpuueckuii aHaiu3. Cxema (oTomeTpa. Boibop cBeToduibTpoB. UyBCTBUTETBHOCTD
(oTomeTpuueckoro orpeiesieHusi. KauecTBeHHbI M KO/MYeCTBeHHbIN (HOTOMeTpUUeCKuil aHa-
3.

15. Posb MOHOXPOMAaTUYHOCTH B aOCOPLMOHHOM cCrieKTpocKomuu. CrieKTpod)oTOMeTprUUecK i
aHanmu3. Cxema criekTpodoTromMeTpa. AHalM3 MHOTOKOMITOHEHTHbIX cucTeM. OmnpejeneHrue Mo-
JISIPHBIX K03((ULIMEeHTOB CBETOIIOT/IOLeHHSI.

Tabsuia 7 — Kpurepun orjeHKH ¢(hOpMHUPOBAHHOCTH KOMITETEHIUI

Koa v HauMeHOBaHUe WH- KpuTepuu olieHrBaHus CHOOPMUPOBAHHOCTH KOMITeTeHI[UN
JIMKaTopa JAOCTHKeHUs YaCTH KOMIIeTeHI[UN)

KOMIIeTeHLIK1 (qaCTI/I KOM- Ha 0a30BOM YPOBHE Hd MOBLIILIEHHOM YPOBHE

TIeTeHLINN)

COOTBETCTBYeT OL|eHKe
«y[10BJIETBOPUTE/ILHO»
50-64% oT MakcuUMa/Ib-

COOTBETCTBYET
OLleHKe «XOpomo»
65-85% oT Makcu-

COOTBETCTBYeT
OLleHKe «OTJTMYHO»
86-100% ot makcu-

Horo Oasuia MaJIbHOTO Oasiia MaJIbHOTO Oasina
YK-1.1 1J-1 yka CrymenT gemoHCTpupy- | IlokaseiBaeT x0- | OmIMyHO  BiIafeeT
3HaTh: eT  Y/OBJeTBOpUTe/b- | polllee 3HaHHEe Teo- | TEOPeTUYeCKMM Ma-
-MeTOJMKY aHajau3a W Jie- | Hble 3HaHUS OCHOBHOIO | peTUYeCKOro Ma- | TepyvanoM. [lokasbl-

KOMTIO3ULIMH 3a/1auM;
- criocoObl MOMCKA U aHau-
3a uHboOpMaluy, Heo0Xo-
JUMOM [T pelleHUs TIo-
CTaBJIECHHOM 3a/lauy;
-BO3MO)KHbIe BapUaHThI
pellleHrsT 3a/jaui C y4eToM
OLIeHKA WX [IOCTOMHCTB U
HEe/IOCTaTKOB,;

-Criocobbl ¥ TpUeMbl Tpa-
MOTHOTO, JIOTUUHOTO, ap-
TYMEHTUPOBaHHOTO  (hop-
MHUpPOBaHUST ~ COOCTBEHHBIX
CY’>KJIeHUU U OL|eHKU;

Marepuvasa MOAYJS O.
YcBou1 OCHOBHBIE TIO-
JIOKeHUsI  TeopeTuue-
CKUX OCHOB (PU3UKOXU-
MUYeCKUX MeTO/|0B
aHaiv3a. 3HaeT CII0CO-
Obl MOMCKa M aHa/mM3a
uHpopmaLuy, Heobxo-
OVMOM /11 peLleHus
MOCTaB/IeHHOW 3a/jauM.
YMeer aHa/mM3MpoBaTh
3ajJiauy, Bbljenss ee Oa-
30Bble COCTaBJISIOIINE,
OCYLLIECTB/ISIT  JIeKOM-

Tepyasia MOAYJsA DS.
CriocobeH camocTo-
ATeNbHO JieNlaTh BbI-
BOJbI U 0000IIIeHus
Ha OCHOBe H3yueH-
HOU TeopuH (PHU3UKO-
XUMUUECKUX MeTO-
JIOB aHa/iu3a. 3Haer
CrocoObl TIOMCKA U
aHanusa uHdoOpMa-
UM, HeoOXOoAuMOo
JUIsl  pellleHusi TIO-
CTaB/I€HHOMW 3aJjauM.

Ymeer dHa/TU3HUPO-

BaeT T1yy0OOKOe 3Ha-
HUE U TIOHMMaHHe
TeOpUH bu3uKo-
XUMUUECKMX METO-
[IOB aHayv3a. 3HaeT
Crocobbl TIOMCKa |
aHanv3a uHbopMa-
Uy, HeobOXoauMo
JUIsL  pelieHus To-
CTaB/IeHHOM 3a/lauu.
YMeer aHamusupo-
BaThb 3ajJauy, Bbljle-
nsisi ee 6a3oBBIE CO-
CTaBJISIIOIIME,  OCY-
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-pyueMbl OT/IMYMS (PAKTOB
OT MHEHWH, WHTepIipeTa-
1[Mi, OLEHOK U T.A. B pac-
CYXK/IeHUSsIX [IPYTHUX y4acT-

HUKOB JlesiTeTbHOCTH,
oripeiesieHus1 U OLIEHKU TI0-
CleICTBUM BO3MOYKHBIX

pelleHn 3ajaun.
YK-1.2 U1-2 yk-1

YMertsb:

-aHa/IM3UpPOBaTh  3a7auy,
Bbilensis  ee  0a3oBble
COCTaBJISAOLIHE,
OCYIL[EeCTBJISITh
JIeKOMITO3ULIMIO 3a/jauy;
-uH(popMaLutio,
HeoOX0IUMYHO Ji)
pelleHnss  TI0CTaBJIeHHOU
3ajiaum;

-paccMaTpuBaTh
BO3MOJKHbBIE BapHaHThI
pelLleHust 3a[jauu, OIleHHBast
ux JIOCTOUHCTBA u
He/IOCTaTKU; rPaMOTHO,
JIOTMYHO,
apryMeHTUPOBaHHO
(hopMHUpOBaTh COOCTBEHHBIE
CyXKIeHUsI U  OLeHKH,
OT/IMYATh (hakThbI oT
MHEHUM, HWHTepIipeTalui,
OLIEHOK u T.JI. B
PaCCY>KIeHUsIX JIPYTUX

YUaCTHUKOB JlesITeIbHOCTH;
- orpefieisiTh U OLIEHWBAaTh
TIOC/TIe/ICTBUSI  BO3MOXKHBIX
pelleHni 3a/jaui.

YK-1.3 U-3 yk-1

Bnagets:

-MEeTO/IUKOW aHa/iu3a u Je-
KOMITO3ULMU 3a/lauy;

- HaBbIKaMU TOMCKA U aHa-
mm3a WH(opMauH, Heoo-
XOJAUMOM JIJIsi pelleHust To-
CTaB/IEHHOM 3a/lauy;
-HaBbIKAMM TIOMCKa BO3-
MO>KHBIX BapUaHTOB pelile-
HUS 3a/lau¥ C yUeTOM OLieH-
KU WX JOCTOMHCTB U HeJ0-
CTaTKOB;

- TIpyeMaMd TPaMOTHOrO,
JIOTUUHOTO, apryMeHTHPO-
BaHHOTO ¢ OpMHPOBAHUS

Mo3uLMI0 3ajauu. Bra-
JleeT HaBbIKaMM TOKMCKa
W aHamu3a wuHboOpMa-
1[UH, HeOOXOJUMOM /st
pellieHus TTIOCTaB/IeHHOU
33/lauy; HaBbIKaMM TIO-
MCKa BO3MOXXHBIX BapH-
aHTOB pellleHUs 3aflauu
C Y4YeToM OILIeHKH WUX

AOCTOMHCTB MW  Hedo-
CTAaTKOB, rnpueMamMu
rpaMOTHOro, JIOTKUYHO-

ro, apryMeHTHUpPOBaHHO-
ro ¢opmupoBanusi cob-
CTBEHHBIX CYXXIeHUN u
OLIeHKH;. TIpUemMaMu OT-
nuuusi PakToOB OT MHe-
HUM, HWHTepIIpeTaLyi,
OLIEHOK M T.[. B pac-
CY>KI€HUSIX IPYTUX
YUaCTHUKOB  JiesiTesTb-
HOCTH, OTIpe/ie/ieHus1 U
OLIeHKM  MOC/AeACTBUN
BO3MOJKHBIX  pellleHU
3ajauul.
Bocnpoussogut Hayu-
Hble TEPMUHbBI U OCHOB-
HbIe TIOHSITHSI TEOPHH,
HO MIMeeT Mpobesibl B
YCBOEHUM MaTepuaJia,
He TpensTCTBYIOLHe
JanbHeniemMy ooyue-
HUt0. MoXeT ZiaThb ya0-
BJIETBOPHUTEJILHBIE OT-
BeThl Ha BOMPOCHI KOH-
TPOJIbHOM PabOTEI, pe-
AT CTaHZJAPTHBIE 3a-
Jlauyl MHIUBU/1Ya/TbHOTO
JIOMaIlIHeTro 3a/laHus,
HO /ieJlaeT HEeCKOJTBKO
HerpyOBIX OLIMOOK.

BaTh 3ajauy, Bbijie-
Jis1 ee 0asoBBIe CO-

CTaB/SAIOIIME,  OCY-
LIeCTB/ISATh  JI€KOM-
MO3WLMI0  3aJjauM.

Bnageer HaBbIKamMu
MOoMCKa U aHauu3a
uHpopMar1, Heob-
XO/IUMOM [IJisl peliie-
HUS  T10CTaBJ/IEHHOMN
3a[jaud; HaBbIKaMM
MOUCKA BO3MOJKHBIX
BapMaHTOB pelleHust
33jaud  C y4eTOM
OLIeHKM UX [I0CTO-
WHCTB U HeA0CTaT-
KOB; rpyemMamu
rPaMOTHOTO, JIOTMY-
HOTO, apryMeHTHpPO-
BaHHOTO (OpPMHPO-
BaHUSI COOCTBEHHBIX
CY)XIEeHUM U OLeH-
KW;. TIpUeMaMu OT-
nuunsi  (pakKToOB  OT
MHEeHUH, WHTepIipe-
TallMii, OLIEHOK U
T.JI. B paCCyXIeHHUsIX
JIPYTUX YYaCTHUKOB
JlesiTeIbHOCTH,
orpeziesieHus1 u
OLIeHKH rocsiefi-
CTBUM  BO3MOXXHBIX
pelleHuit 3ajauu.
CBo00/1HO BazieeT
HayuyHOU
TePMHHOJIOTHEH, 6e3
3aTpyJHeHU!
pelliaeT CTaHJAPT-
HbIe U HeCKOJTbKO
YCJ/IO>)KHEHHbIe
3agaud. OnHaKko
JlOTTyCKaeT
HEKOTOpkIe
HETOUYHOCTH TIpU
HMHTEepIIpeTauu
TOJTyUYeHHBIX
pe3y/IbTaToB.

LIeCTB/SATh  J1€KOM-
MO3ULIMI0  3a7lauM.
Biageer HaBbIKaMu
rMovcka W aHanausa
vHbopMalu1, Heoo-
XOJVUMOU 1S pelle-
HUSl TI0CTaBJIEHHOW
33/laui; HaBbIKaMH
MOUCKa BO3MOJKHBIX
BapUaAHTOB pellleHus
33auyi  C y4yeToM
OLIEHKM WX [I0CTO-
WHCTB U HeA0CTaT-
KOB; TpUeMaMu rpa-
MOTHOIO, JIOTUUHO-
ro, aprymeHTHUpO-
BaHHOTO (OpPMHPO-
BaHUS COOCTBEHHBIX
CYy)KJ€HHW U OLieH-
KU;. TpUeMamMu OT-
muuusi  akToB  OT
MHEHUM, UHTepIipe-
Taldl, OL[€HOK U T.[.
B pacCyX/1eHHUsX
JIPYTUX YYaCTHUKOB
JlesiTeIbHOCTH,
oripejie/ieHust U
OLIeHKU nocnef-
CTBUH  BO3MOJKHBIX
pelleHu 3a7jauu.
Jlerko ycraHaB/u-
BaeT  B3auUMOCBSI3U
MeXAy H3ydaeMbIMHU
MPUPOJHBIMU  TIPO-
1jeccaM W SIBJIeHU-
aMy, 0e30mmrboYHo
pelllaeT  CJIOXKHBIe
3amauu. [lIposiBiisieT
TBOPUECKUN TIOAXO[
K pelIeHUI0 T0CTaB-
JIEHHBIX  3aflau U
KpeaTUBHOCTb MBbIIII-
JIeHUSL.
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COOCTBEHHBIX CYXXAE€HUN U
OLIeHKU;

-pyemMamMu OT/IMuusl  (hak-
TOB OT MHEHUM, UHTepIipe-
TalUi, OLIEHOK U T.Z. B pac-
CY)XIeHUsIX [pyruxX ydacT-

HUKOB JlesiTeTbHOCTH,
oripeiesieHus1 U OLIEHKU TI0-
CleICTBUM BO3MOYKHBIX

pelleHn 3a/jauu.

Mopayab 6: «Xumus s-,p-,d-371eMeHTOB»

Bonpocbt 0415 cobecedosaHus:

1. Obr1masi XxapakTeprCTHKa S-3/1eMeHTOB (0COOEHHOCTH CTPOEHHsI aTOMOB, 3aKOHOMEPHOCTH U3-
MeHeHUsI pajjuyca aToMa, SHepruu HOHU3aL1K);

2. OO61Me 3aKOHOMEPHOCTH U3MEHEHHWe XapaKTepa OKCH/IOB U TMIPOKCHZIOB s3ieMeHTOB I u 11
rpynmn (KUC/I0THO-OCHOBHBIX CBOMCTB).

3. buonoruueckas posb s-snemeHToB (Na, K, Ca, Mg) 1 npumeHeHHe UX COeJMHEHUI B BeTepU-
HapHOW MeJULIVHe.

4. ITonoxxeHre p-3/1eMeHTOB B MEPUOUUeCKON cucTeMe, 0COOEHHOCTH CTPOEHUsI X aTOMOB. 5.
3aKOHOMEPHOCTU M3MeHEeHUsI OKUC/IUTE/bHO-BOCCTAHOBUTE/ILHBIX CBOWMCTB p- 37IEMEHTOB B 3a-
BHCHUMOCTH OT CTeTlleHU OKUCJIeHUS.

6. VI3MeHeHHe KHCIOTHO-OCHOBHBIX CBOWMCTB OKCHU/IOB U THUAPOKCH/OB D- 3J1EMEHTOB MO TPYyII-
nam.

7. Buonoruueckasi poJib p-asiemeHToB (O, N, P, rasioreHoB) u IipuMeHeHHe UX COeiMHeHUN B Be-
TePUHAPHOU MeJUIIUHeE.

8. O6mas xapaktepuctrka d-3nemenToB (O, N, P, rajoreHoB), ux GWooruueckast pojib U TpH-
MeHeHHe Coe/IMHeHUI B BeTepUHApHOW Me/IUL1He.

Tecmoeble 3a0aHus 015 meKyujezo KOHMPO/AA 3HAHUU NO MOOyaAM 5- 6: «MeToJbl F1eKTPOXH-
MHYeCKOro, ClIeKTPa/IbHOr0, ()0TOMeTPUYECKOro aHa/Iu3a.
Xumus s-,p-,d- 371eMeHTOB».

OcaxpaeHue, IKCTpaKIus, Xxpomarorpadusi:

+UCI0/Ib3YIOTCS 1J151 pa3zie/ieHusi CMeCl HOHOB

WCTIOJTB3YFOTCS /111 MAaCKUPOBAHUSI U ZIeMaCKUPOBaHUS MeIaol[iX NOHOB
WCTIO/B3YIOTCS TIPY CUCTEMAaTUUYeCKOM aHaji3e MOHOB, HO He TIpU Ip0OHOM
WCTIOMB3YIOTCS [7Is1 yCKOPeHUsl aHa/i13a

MeTtoj MoHO0OMeHHOM XpoMaTorpauu 0CHOBAH Ha:
pa3Uuuu B pacripefie/ieHUU BeLLeCTB MeXXJy ABYMsi hazaMu
+00MeHe MOHaMH MEXKy BeIlleCTBOM U COPOeHTOM
Pa3/INYHOM MO/IBMKHOCTHU BeIlleCTB Ha copbeHTe

pa3/IMury B arperaTHOM COCTOSIHUU

O01beKTHI aHau3a B MeTo/ie 0T03/1eKTPOKO0/10PUMETPHM:
OKpallleHHble KOJIJIOU/IHbIe PACTBOPHI

6e3Bo/iHbIE NCTUHHBIE PACTBOPHI

+UCTHUHHbBIE OKpallleHHble PaCTBOPbI

OecrLiBeTHbIE HCTUHHbIE PACTBOPHI
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B cneKTpanbHBIX MeT0/aX aHA/IM3a Be/IMUMHOU, MPONOPLMOHA/ILHOM KO/IMUECTBY ONpeje/isieMoro
BellleCTBa, AB/ISAETCA:

Ccuia ToKa

+ornTruyeckas rmjiI0THOCTh

HanpsoKeHHOCTE OISt

3/71eKTPO/IHbI}M MOTeHLIUAa

MeTtop onpefiesieHNsI BelleCTB, 0CHOBAHHBIA Ha MX PAa3/IMYHOM CIIOCOOHOCTH aficOpOMpPOBaThCH,
Ha3bIBAeTCH:

Tornorpadueit

+xpomMaTorpacdueit

criekTporpadueit

noJisiporpagueit

MeTtojbI aHa/TM3a, 0CHOBAHHbBIE HAa CIIOCOOHOCTH Bell[eCTBA MOIJ/IOIATH CBET OIpe/e/IeHHOM
AJTHHBI BOJTHBI, HA3bIBAIOTCS:

+crnekTpodoTOMeTpUUeCKUiA

paZiuoMeTprUUeCKUn

MOTeHLIMOMeTPHUUYEeCKU

(hOTOIMUCCUOHHBIMU

CnekTpa/ibHble MeTOABI aHa/Iu3a:
xpomarorpaduueckuii
TOTeHI[MOMeTPUUeCKUI
+¢doToMeTpUUeCKHiA
+rionsiporpaduueckuii

K ¢pu3nueckum MeToiaM KOJTHUECTBEHHOTO OTIpe/ie/IeHHs OTHOCUTCS:
repMaHTaHaTOMETPHS

WO/JIOMEeTpUS

+ pedpakTomeTpus

OpomaromeTpus

JI/Is1 KaueCTBeHHOr0 orpe/ie/ieHUsi HOHOB B MO/IAPOrpaduu MCno/ib3ywT:
+ MOTeHLMas MOTyBOJIHEI

MOTeHLMas Havyasa BOJIHbI

TOK TI0/TyBOJTHbI

MOTeHLMas Mpe/ie/IbHOr0 TOKa

KTo0 13 yyeHBIX CTa/1 0CHOBOMOJ/IAO)KHMKOM XpoMaTorpauyecKoro MeTo/ia aHajin3a Bemjecrs ?
+1Ber M.C.

Menpenees 1.M.

Heccnep

Appennyc C.

Kakas BeTHuMHa U3MeEPSAETCS B MeTo/e Ky/JIOHOMeTPHYeCKOro TUTPOBAHUA /ISl TOTO, UTOOBI
PacCUUTATh MacCy BelecTBa:

+ cuia ToKa

KOHLIEHTpALMs TUTPaHTa

TIOTeHLHa

TJIOTHOCTH PacTBOpPA
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Kakoii ¢akTop B/MsieT Ha Be/IMUKUHY MOTeHHA/Ia HHAMKATOPHOTO0 Y1eKTPoja:
+KOHLIEHTpAL[Ms1 aHa/TM3UPyeMOro BelllecTBa B paCcTBOpe

COTIPOTHBJIEHHE PACTBOPA

BSI3KOCTh pacTBOpa

CHsia TOKa

Ha kakom (U3MK0-XHMHYEeCKOM Mporecce 0CHOBAH MeT0/| KYJIOHOMeTPHYeCKOro aHa/In3a:
+3/1eKTPOITPOBOAHOCTL PAaCTBOPOB

3/IeKTPOJIH3

copOrus

JVICCOL[ALINS

AMnepoMeTpHUueckoe THTPOBaHHE OCHOBAHO HAa H3MepeHHH:
MOTeHLMarsa MepBoro 3/eKTpoja

TOTeHILajia BTOPOro 3/1eKTpoja

+TOKa MeXXJy NepeMellBaeMbIMU paCTBOpaMu

TOTeHLIMas1a MOTyBOJIHbI

BemecTBa, 00MeHHBAIOIHECS C PACTBOPAMH CBOMMH HOHAMH, Ha3bIBAIOTCH:
+HUOHUTEI

CYyCITIeH3UU

SMYJ/IbCUU

TI0/IUMEPEI

Macca aHa/IM3UpPyeMoro BelllecTBa, Heo0X0 MMOro /i/isi PoBe/ieHNs yIbTPaMHKPOaHa/Iu3a
(MHKpPOrpaMM-MeTo/]) COCTaB/ifeT

106-10°r

10-3-10°r

1-10r

0,05-0,5r

B ocHOBe Ky/10HOMeTPHH JIe)KaT 3aKOHbI:
+3/1eKTpOJIM3a

xXpomMarorpaduu

KOHZYKTOMETpUH

3JIEKTPOTTPOBOHOCTH

MeTtojbl, 0CHOBaHHBbIE Ha UCI0/Ib30BAaHHH 3aBHCUMOCTH CKOPOCTH XUMHUYECKOW peaKiiy 0T
KOHIJeHTpaLuy pearupyroIinux BeecTs:

+KUHETUYeCKue

CIIeKTPOCKOITUU

TepMUuYecKue

TUTPUMeETPHUYEeCKHe

IIpu ycTaHOB/IEHMH PABEHCTBA CKOPOCTeH MPAMOI ¥ 00PaTHOM peaKijuil HaCTyIaeT:
+XHUMHUECKOe PABHOBECHE

3/IEKTPOIUTHUECKAS IUCCOLIMALIUS BEI[ECTB

TU/POJTU3 BEIIleCTB

peakifusi obMeHa

DOU3UKO0-XUMHYECKHUI MeTO0/] aHa/IM3a, OCHOBAHHBII Ha H3MEPEHUHN OTHOCUTE/IbHBIX nokasareJ/iei
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Mpe/IOMJ/IeHHS BeIl|eCTB, Ha3bIBaeTCH:
+pedpakromeTpust

TypOuAUMeTpUs

TIOJISIPUMETPHS

KOJIOpUMETPHSI

AHHMOHHMTHI 00MEHHBAIOT CBOM MOHBI HA
+aHNOH

aToM

MeTaJsl1

MOJIEKYJTy

MeTo0M NpPAMOI KY/IOHOMETPHHM HAXOJAAT:
+MacCy aHa/IM3UpPyeMOro BelllecTBa

TOUKY 3KBUBaJIEHTHOCTH

06BbemM TUTpaHTa

TJIOTHOCTh PacTBOpa

Merto/, 0CHOBaHHBIM Ha HCI0/Ib30BaHNHU PA3/IMUMi B PaCTBOPMMOCTH M3BJ/IEKaeMOro KOMIIOHEHTa
B /IByX KOHTaKTUPYHIIMX HecMellIMBawmuxcs (asax:

+3KCTpaKLys

KpHUCTa//IU3aLiis

OCaK/IeHHe

030J/IeHHe

OnTHyeckue CBOMCTBA BelleCTB OTHOCATCA:
+K (pM3nyecKuM

K 3JIEKTPHUECKUM

K MeXaHWYeCKUM

K MarHUTHBIM

Kak Ha3bIBalOTCs BelllecTBa, YCKOPAIOIUe MPoTeKaHue XUMUUYeCKOo# peakiuu
+KaTaan3aToOpPhI

BOCCTaHOBUTE/IN

ocaguTenu

UHJWKATOPBI

BemecTBa — nepeHoCYrKH NMPOTOHOB HA3bIBAKOT:
+TIpOTO/IUTAMU

KaTUOHaMU

3JIEKTPOIUTaMU

aHUOHUTAMU

AHMOHHUTAMHU Ha3bIBAIOTCA HOHUTHI:
+06MeHHBaroI[eCs] aHUOHAMHU

He 00MeHHUBarOIINeCss 1 aHUOHAMH U KaTHOHAMHU
obMeHUBaroI[eCs] KATHOHAMU
oOMeHMBarOIIMeCss 1 aHUOHAMU ¥ KaTHOHAMU

YacTh aHa/IM3MPyeMOro MaTepuasia, NpeACTaBUTe/IbHO 0TPa)Kalolas ero XMMHUYecKHi CoOCTaB,

Ha3bIBAeTCH:
+mpoba
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HaBecKa
Karaan3arop
XUMHUYECKUU peakTUB

KonuecTtBoO 3/JIEKTPONIPpEBPAIIIeHHOI' 0 (BOCCTaHOBJ’IEHHOI‘O NN OKHCJIEHHOFO) B ITpo1ecce 3/1eKTpPO-

JIN3a

BellleCTBA NPSIMO NPONOPLIMOHA/IHLHO KOTMYeCTBY MPOIIe/IIero 3/ieKTpuuecTsa. J1a opmynupos-

Ka
COOTBETCTBYeT 3aKO0HY:
+®apages

Bant-I'odda
OctBanbaa

Hepcra

Mertop pa3jeieHus JIeTyYUX COeAUHEHUM C UCI0/Ib30BaHNeM MOABIKHOM (a3bl (ra3-HOCUTEIb),
npoTeKalel yepes )XUAKYI0 HelmoABHKHYIO0 a3y, Ha3bIBaeTcsa XpoMarorpadusi:

+Tra30->KUAKOCTHasl
ra3o-Teepjoda3Hasi
azicopOLIMOHHAs
ocajiouHasi

Tabnuia 8 — Kpurepuu orjeHKH c)OpMHUPOBAHHOCTH KOMITETEHIMH

Koa u HauMeHOBaHMe WH-
JWKaTopa JOCTUXEeHUs
KOMIIeTeHIUM (4aCTH KOM-
MeTeHL1H)

KpuTtepuu olieHrBaHus c)OPMUPOBAHHOCTH KOMIIeTeHL[UN

YaCTU KOMIIeTeHL[UN)

Ha 0a30BOM ypOBHe

Ha ITOBBIII€EHHOM YPOBHE

COOTBETCTBYeT OLIeHKe
«yZI0OBJIETBOPUTETEHO
50-64% oT MakCUMa/IkL-

COOTBETCTBYeT
OLIeHKe «XOPOIIIO»
65-85% 0T Makcu-

COOTBETCTBYeT
OLIeHKEe «OTITUYHO»
86-100% ot makcu-

Horo 6asa MajIbHOTr'0 Oasia MaJIbHOr'0 Oasia
YK-1.1 NJ-1 yk1 CrygeHt gemoHcTpupy- | ITokaseiBaer xopo- | OTIMYHO — BJajeer
3HaTk: eT  y/[OBJIETBOPUTE/Ib- | Illee 3HaHWe Teope- | TEOPeTHUECKUM Ma-
-METOAMKY aHa/lu3a U Jie- | Hble 3HAHHSI OCHOBHOT'O | THUECKOTO Ma- | Tepuanom. Ilokasbl-

KOMITO3HWLUM 3a/jauu;
- Croco0Obl TTIOWCKA W aHATH-
3a uHpopManuu, HeobXo-
IAMOU [Jisi pelleHus Mo-
CTaBJIEHHOM 3a/lauM;
-BO3MOJKHbIE BapUaHTbI
pellleHUs 3a/layd C yueToM
OLIeHKM WX JIOCTOWHCTB U
He/I0CTaTKOB;

-criocobbl ¥ TMpHUeMBI T'pa-
MOTHOTO, JIOTUUHOTO, ap-
TYMEHTHPOBAHHOTO  (op-
MHUpPOBaHUsT ~ COOCTBEHHBIX
CY>K[IeHUW U OL|€HKU;
-Tip¥eMbl  OT/IMUUsl (HaKTOB
OT MHEHHUHW, WHTepIipeTa-
L[Mi, OLEHOK U T.A. B pac-
CY)XIeHUsIX [pyruxX ydacT-
HUKOB JIesITeJTbHOCTH,

Marepuasa Moaynas 6.
YcBou OCHOBHBIE TIO-
JIOKEHUsI  TeopeTUue-
CKUX OCHOB XUMHU
37IEMEHTOB, WX COe/IH-
HEHUW M CBOMCTB 3THX
coeIMHeHUM. 3HaeT
Croco0nbI TTOKCKAa U aHa-
/v3a UHQpopMaLuH, He-
00X0UMOM IJIs1  periie-
HUSI TIOCTaB/IeHHOM 3a-
Jlaud. YwmeeT aHaau3M-
poBaThb 3ajaudy, Bbifie-
Jisi1 ee Oa30BbIE COCTAB-
JISTFOIIUE, OCYIIIeCTB/IATh
JIEKOMITO3UIIMIO 3a/]auM.
Bnageer HaBbIKaMU
MOMCKa W aHajau3a WH-
dbopMmaiuy, HeobXoaM-

Tepuasia Moayns 6.
CriocobeH caMoCTo-
SITeJIbHO [Ie/1aTh BbI-
BOZIBI M 000011[eHus
Ha OCHOBe H3yuYeH-
HOW TeOpUH XHUMHUH
3/IeMeHTOB.  3HaeT
CrIocoObI  TOMCKA |
aHanusa uWH(poOpMa-
LMY, HeoOXoauMOo
[T peleHust Tio-
CTaB/I€HHOMW 3aJjauM.
YMeer aHanIM3MpO-
BaTh 3ajjauy, BbIJe-
nsisi ee 6a3oBbIe CO-

CTaBJ/ISIIOIIME,  OCY-
LIeCTB/SATh  JIeKOM-
MO3ULMI0  33Jjaul.

Bnageer HaBbIKamu

BaeT riybokoe 3Ha-
HUe U TIOHUMaHHe
TEOPETUUECKUX  OC-
HOB XVWMHH 3JIeMeH-
TOB. 3HaeT CIOCOOBI
MOWCKa W aHalM3a
uH(opMaru1, Heob-
XOAUMOM /151 pelie-
HUS  TOCTaBJ/IEHHOM
33/la4d. YMeeT aHa-
JIM3UPOBATh 3ajjauy,
BbIjle/Isisl ee OAa30BbIE

COCTaBJISIFOIIHE,
OCYIIeCTB/ISITh  fie-
KOMITO3UI[MIO  3afia-

yu. Braseer HaBbI-
KaMu TIOMCKa U aHa-
mm3a  UHQopMaluu,
HeoOXouMONW  Jiist
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oripeiesieHUsI U OLIEHKU T10-
C/e/ICTBUM BO3MOYKHBIX
pelleHui 3ajauM.
YK-1.2 UJ-2 yk-1

YmeTs:

-aHa/IM3UpoBaTh  3ajauy,
BBIZIEJISIS ee 0a30BbIE
COCTaBJISIFOLIHE,
OCYIL[eCTBJISITh
JeKOMIIO3ULIUIO 3a/laui;
-uHdopmaluto,
Heo0X0IUMYH0 JUTST
peleHust TOCTaB/IeHHOM
3a/jauu;

-paccMaTpuBaTh
BO3MOJKHbBIE BapHUaHThI
pelLlieHust 3a[jauu, OIleHHBast
ux JIOCTOUHCTBA u
HEe/IOCTaTKU; IPaMOTHO,
JIOTUYHO,
apryMeHTUPOBaHHO

dhopmMupoBaTh COOCTBEHHBIE
CyXKJIeHUsI U  OLIeHKH,
OT/INYaTh (akThI oT
MHEHMWM, WHTepIipeTaLyu,
OLIeHOK u T.J. B
pacCyKJeHusIx JIPYTUX
YUaCTHUKOB JIeSITeJIbHOCTH;
- ompeJesisiTh U OLieHWBaTh
MOC/IeICTBUST  BO3MO>KHBIX
pelleHu 3a/jaum.

YK-1.3 -3 yk-1

Bnagets:

-MeTOJWKOW aHa/v3a U Je-
KOMITO3HWL1M 3a/]auu;

- HaBbIKaMM TOMCKa U aHa-
m3a vHpopMalu, Heob-
XOAUMOM [/ pelleHus Mo-
CTaBJIEHHOM 3a/lauM;
-HaBbIKaMM TIOMCKAa BO3-
MO)KHBIX BapUaHTOB pellle-
HUS 3a/lauul C Y4eTOM OLjeH-
KA UX [JOCTOWHCTB U HeJlo-
CTaTKOB,;

- TpuUeMaMd TPaMOTHOrO,
JIOTUYHOTO, apryMeHTUpO-
BaHHOTO  (pOPMUPOBAHUS
COOCTBEHHBIX CYXKEHUH U
OLIeHKU;

-p¥eMaMu  OT/uuus  (ak-
TOB OT MHEHWii, UHTepIipe-
TalWi, OLIEHOK U T.J. B pac-

MOW [jisi pelleHUs Tio-
CTaB/I€HHOU 3a/1auy;
HaBbIKAaMH TIOMCKA BO3-
MO>KHBIX BapUaHTOB
pelLleHNs 3a/jaud C yue-
TOM OL[€HKM HX JOCTO-
WHCTB U HEeJOCTAaTKOB;
npreMaMMi paMOTHOTO,
JIOTUYHOTO,  apryMeH-
TUPOBaHHOTO  (opmu-
pOBaHUSI COOCTBEHHBIX
CYXJEeHUH U OLeHKU;.
ripreMamMu OT/TUUUS
¢dbakToOB OT MHEHUH, UH-
TepIripeTaluii, OLIeHOK U
T.J. B PacCyXAeHUusix
JPYTUX YYaCTHUKOB [ie-
ATeJIbHOCTH, OIpejesie-
HUSI U OLIeHKU T0C/Ief-
CTBHUM BO3MOXKHBIX pe-
LIeHUH 3aJjauM.
Bocnpoussogut Hayu-
Hble TePMUHbBI U OCHOB-
HbIe TIOHSITUSI TEOPHH,
HO MIMeeT Npobesibl B
YCBOEHUM MaTepHaria,
He TpensTCTBYIOLHe
JanbHeliemMy ooyue-
HUt0. MoXeT ZiaTh ya0-
BJIETBOPHUTEJIbHBIE OT-
BeThl Ha BOMPOCHI KOH-
TPOJILHOM PabOTEI, pe-
AT CTaHZJAPTHBIE 3a-
Jlauyl MHIUBU1Ya/TbHOTO
JIOMaIlIHeTro 3a/laHus,
HO /leJlaeT HEeCKOJTBKO
HerpyObIX OLIMOOK.

MOWCKa U aHalM3a
uHpopMary, Heob-
XOIUMOM JIJisl peliie-
HUS  TIOCTaBJ/IEHHOMN
3aZlauM; HaBbIKAMHU
MOUCKa BO3MOJKHBIX
BapUaHTOB peLIeHUs
33jaud  C y4eTOM
OLIEHKA UX [I0CTO-
WHCTB U HeA0CTaT-
KOB; ripreMamu
rPaMOTHOrO, JIOTMY-
HOTr'0, apryMeHTHPO-
BaHHOTrO (hopMuUpO-
BaHUsl COOCTBEHHBIX
CY)X[JeHUd U OLeH-
KU;. TpHUeMaMd OT-
muusi  akToB  OT
MHEeHUH, WHTepIipe-
TallMii, OLIEHOK U
T.JI. B paCCyKAeHHUsIX
JIPYTUX YYaCTHUKOB
JlesiTeIbHOCTH,
oripe/ieIeHust u
OLIeHKH nocsiefi-
CTBUM  BO3MOXXKHBIX
pelleHui 3ajauu.
CBoOoHO B/ageeT
Hay4yHOU
TePMHUHOJIOTHEH, 6e3
3aTpy/IHeHUM
pelliaeT CTaHJAPT-
HbIe U HeCKOJTbKO
yC/I0)KHEHHbIe
3agaun. OHaKO
JIOTTyCKaeT
HEKOTOpkIe
HETOYHOCTHU TIpH
HHTepIIpeTauu
TOJTyYeHHBIX
pe3y/IbTaToB.

pellleHus1  TO0CTaB-
JIEHHOM 3a/1auy;
HaBblKaMU  TIOMCKa

BO3MOXXHBIX BapvaH-
TOB pellleHus 3ajauu
C Y4eTOM OLIEHKU UX
[IOCTOMHCTB U HeJ0-
CTaTKOB; TpHeMaMu
rpaMOTHOrO, JIOTHY-
HOTO, apryMeHTHUpPO-
BaHHOTO (OpPMHPO-
BaHUS COOCTBEHHBIX
CY)KJeHUW U OlieH-
KU;. TpuUeMamMu OT-
quuusi  ($akToB  OT
MHEHUW, UHTepIipe-
TallWi, OL|eHOK U T.7I.
B pacCyXXAeHUsX
JIPYTUX YYaCTHUKOB
JlesiTeIbHOCTH,
oripefiesieHUst U
OLIeHKU nocnef-
CTBUH  BO3MOJKHBIX
pelleHu 3a7jauu.
Jlerko  ycraHaB/U-
BaeT  B3aUMOCBSI3U
MeXy H3ydaeMbIMU
MPUPOJHBIMU  TIPO-
1eccaMu W SIBJIeHU-
amy, 0e30ImrboyHo
pelliaeT  C/IOXKHbIe
3amauu. [lposiBiisieT
TBOPUECKUN TIOAXO[
K pelIeHUI0 T0CTaB-
JIEHHBIX  3aflau U
KpeaTUBHOCTb MBbIIII-
JIeHUSL.
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CYXK/IeHUSIX [IPYTUX yd4acT-

HUKOB JlesiTeTbHOCTH,
onpejie/ieHUsI U OLIeHKHU T10-
C/e/iICTBUM BO3MO>KHBIX

pelleHui 3a/jaum.

2 OEHMBAHUME ITMCbMEHHBIX PABOT CTYJAEHTOB, PETJIAMEHTUPYEMBIX
YYEBHBIM IVIAHOM

dopma nucbmeHHol pabombl U ee HAUMeHOB8AHUE: KyPCOBas padoTa - He mMpeyCMOTPEHO
y4eO0HBIM I/IAHOM.

3 OITPEAEJ/IEHUE PE3YJIBTATA
IMPOMEXYTOUYHOW ATTECTAIIVIN
dopMa NpOMeKyTOUHOM aTTeCcTal[uu M0 AUCLIUIIIMHE:
Cemectp Ne2 /3auer;

O1jeHouHbIe MaTepHUasibl U CPeJCTBa /sl MPOBEPKHU
copMHPOBAaHHOCTH KOMIIETEeHI[MU

Ko 1 HanMeHOBaHMe KOMIIeTeHI{MH
YK-1 criocobeH oCyIIeCcTB/IATh MOUCK, KPUTUYECKWH aHa/TM3 U CUHTe3 UH(GOPMAL[|UH, TIPUMEHSITh
CUCTeMHbIM MOAXO0[, /IS pellieHus 10CTaB/IeHHbIX 3aZiau.

3ajaHusA 3aKpPbBITOr0 TUIA
Bbi6epume o0uH npasu/ibHbIU eapuaHm omeema
1. TTpu3HaKOM (UKCUPOBAHUS KOHEUHOW TOUKH TUTPOBAHUS SIBJISIETCS:
TIOSIBJIEHUE XapaKTePHOTO 3araxa;
+ U3MeHeHHe OKPacKH PacTBOPa;
TIOBBIIIIEHWE TeMIIepaTyphbl pacTBOPa;
TIOHVKeHUe TeMIlepaTyphl pacTBOpa.

3afaHMA OTKPBITOrO0 THIA

onoanume

2. Kuc/ioTHO-0CHOBHOE TUTPOBaHUE MPUMEHSIIOT J11s1
[TpaBU/IbHBIM OTBET: KOJIMUECTBEHHOT'O Ofpe/iesieHus: KUC/IOT U 1ie/ioueit

OxkoHYaTenbHbIC PE3yNbTaThl 00yueHus ((HOpMUPOBAHUS KOMIIETCHIINN) OMPECNIOTCS TOCpe-
CTBOM TIepeBo/Ia 0aIOB, HAOPAHHBIX CTYIEHTOM B IPOIIECCE OCBOCHUS TUCIIUILINHEI, B OIICHKH:
— 0a30BbIi ypOoBeHb CHOPMHUPOBAHHOCTH KOMIIETEHIIUM CUMTAETCS TOCTUTHYTHIM €CIIA PEe3yIib-
TaT 00Y4YEHUSI COOTBETCTBYET OIIEHKE «yIOBIECTBOPUTENHHOY (50 10 64 peUTHHTOBBIX OAJIIOB);

— TIOBBIIIICHHBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETCHIINN CUATACTCS JOCTUTHYTHIM, €CITH pe-
3yJlbTaT OOYYEHHS COOTBETCTBYET OIIEHKAM «XOpOIIO» (65-85 peUTHUHTOBBIX 0aJIOB) U «OTIHY-
HO» (86-100 peHTHHTOBBIX OAJIIOB).
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4 TIOPSITIOK IIPOBEJEHUSA IIOBTOPHOM
IMPOMEXYTOUYHOW ATTECTAIIVIN
dopma NMpoMeKyTOYHOM aTTecTalyy M0 JUCLIUIIMHE 3a4ém.
[ToBTOpHAsi NpOMEKYTOUHAs1 aTTeCcTalys 10 AUCLUIUIMHE POBOAUTCS C UCMO/Ib30BaHUEM
3aJlaHuM J1J1s1 OL[eHKU C(hOPMUPOBAHHOCTU KOMITeTeHIM Ha 6a30BOM YPOBHE 110 BCEM MOJYJISIM,
BXOZSIIUM B CTPYKTYPY JUCLIUILIMHBI 38 KaXK/bIi1 CEMeCTp, TI0 UTOraM KOTOPOT'O CTyZIeHT UMeeT

aKkaJleMUUeCKyHo 3a/J0/DKeHHOCTb.
IlpumeuaHue:

[oromHuTebHBIE KOHTPOJIbHBIE UCTILITAHUS TIPOBOASTCS /IJIs1 CTY/IeHTOB, HaOpaBIIMX Me-
Hee 50 0a/1710B (B cCOOTBeTCTBUM C «[10/10)K€HHEM 0 MO/y/TbHO-PEHTHHTOBON CUCTEMEY).
OueHouHbIe MaTepHasbl U CPpeJCTBA IPOBe/ieHNs IOBTOPHOI MPOMe)XXyTOYHOM aTTecTaliu
[IpencTaBieHbl B COOTBETCTBYIOLUX MOAY/SAX (pa3zenax) AUCLIMILIUHBIL.

Tabnuna 9 — Kpurepuu oneHKH chopMHPOBAHHOCTH KOMIIETEHI[UH

Koz v HaMeHOBaHWe WHAWKATOPA AOCTHKeHUsT KOMITe-
TeHL[UU
(4acTy KOMIIeTeHI1H)

Kputepuu otieHuBaHUs cOPMUPOBAHHOCTH
KOMIIeTeHIMH (YaCTh KOMIIeTeHLMH)

Ha 0a30BOM ypOBHe

COOTBeTCTBYeT OL|eHKe «Yy/I0BJIETBOPUTE/Ib-
HO» 50-64% oT MakcuUMaJibHOro Oasiia

3HaTh: METO/IMKY aHalu3a U JeKOMIO3ULMU 3ajauy;
CrocoObl TMOMCKAa U aHamu3a MH(OpMalyu, HeoOXoau-
MOMU [Jis pellleHus1 TIOCTaBJeHHOW 3a/iaud; BO3MO’KHbIe
BapUaHThI pelleHHs 3a/lauM C Y4eTOM OL|eHKH UX JI0CTO-
MHCTB ¥ HE/JOCTaTKOB; CII0COObI ¥ MPHeMbl IPaMOTHOTO,
JIOTUYHOTO, apryMEHTHPOBAaHHOTO (POPMHPOBaHHUsS COO-
CTBEHHBIX CY)K[€HUW U OL|eHKH; NpUeMbl OTJINUus (ak-
TOB OT MHEHWM, UHTepripeTaljyii, OLleHOK U T.J. B pac-
CYXX/IeHUSIX JPYrMX Yy4YaCTHUKOB JleTeJbHOCTH, OIpe-
JilefleHUs1 U OLIeHKU T0CJIe/ICTBUI BO3MOXKHBIX pellleHn
3ajauul.

YMeTh: aHaM3UpOBaTh 3ajauy, BbiZessss ee 0a30Bbie
COCTaBJISIFOLLMe, OCYLLeCTB/ISATh JeKOMIIO3ULMI0 3a/laul;
HaXO/IUTh U KPUTUUYECKU aHa/IM3UpOBaTh UH(OpMaLHio,
HeoOXOJMMYI0 [i/Is pelleHHs TIOCTaBJIeHHOM 3afiauu;
paccMaTpuBaTh  BO3MOXKHbIe  BapuaHThbl  pelleHust
3a/lauy, OLleHUBasi WX [OCTOMHCTBA U HEeJOCTAaTKU;
IPaMOTHO, JIOTUYHO, apryMeHTUPOBAHHO (POPMHPOBATh
COOCTBeHHBIE CY)KIEHHUS U OL|eHKU, OT/IMUaTh (paKkThl OT
MHEHWM, WHTepnpeTalud, OLEHOK U T.J. B
pacCyX/leHusIX [IpyTMX YYaCTHUKOB [lesiTeJIbHOCTH;
orpefiefiiTh W OLIEHWBAaTb TI10C/IeACTBUSI BO3MOKHBIX
pelleHu! 3a/,aunl.

Bnaperb: MeTOAMKON aHanu3a M JIe€KOMIIO3WLMM 3ajia-
YM; HaBbIKAMH TTOMCKA U aHanv3a uHpopmaluu, Heob-
XOJUMOM [I/isl pellieHusi TI0CTaBIeHHOW 3a/laul; HaBbIKa-
MM TOMCKAa BO3MOXXHBIX BapUaHTOB pellleHUs 3a/jaud C
yUeTOM OL|eHKH UX JJOCTOMHCTB U HeJOCTaTKOB; TpUe-
MaM{ TpPaMOTHOTO, JIOTMYHOrO, apryMeHTUPOBAHHOTO
(dhopmMupoBaHUs COOCTBEHHBIX CYKAEHUW U OLeHKH;.

CTyeHT B/ajieeT MaTeprasioM Kypca, HO
VCTIBITBIBAET 3aTPy/IHEeHNs B TIOUCKe U aHa-
n3e uHGOPMAI[WU [I/IS1 pellieHUs TTOCTaB-
JIEHHOM 3aJjauy, B UCM0/Ib30BaHUM OCHOB-
HBIX TIOHATHM ¥ 3aKOHOB aHATUTUUeCKOMH
XUMUH, B UaCTHOCTH METOZ0B KOJiue-
CTBEHHOI'O aHa/u3a.

Y noBneTBOpUTENIbHO NPYMEHsIeT MaTeMa-
TUYEeCKHUH afrapaT YUCIeHHbIX METO/OB.
B GonbUIMHCTBE C/TyuaeB [eMOHCTPUPYET
TMOHMMaHNUe XUMUUeCKHX MPOLIeCCOB.
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npreMamMM OTIMUUS (DaKTOB OT MHEHWH, WHTepIipeTa-
LMY, OLIeHOK U T.[. B PacCyXJeHHsX APYruX ydaCTHU-
KOB [leATeJIbHOCTH, OIpefie/leHUs] U OLIeHKU IIoC/e[-
CTBUM BO3MOJKHBIX PelleHUH 3a/lauM.
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