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1. Ilepeyenb KOMIETEHIIUIA ¢ YKa3aHUEM 3TANOB UX GOPMHPOBAHUSA B MpoIlecce 0CBOCHH S
o0pa3zoBaTeIbHON MPOrPaMMbl

B pesynbrate ocBoenus OIIOIT oOywaromuiicss TOMDKEH OBIAJICTh CICAYIOUIMMHU pPe3yIbTaTaMU
00y4YeHUS 10 JUCIUILIMHE (MOJIYJTI0) « AHAIUTUYECKAS] XUMUSIY:

Ne | Konrposupyemble pa3ieibl (TeMbl) Kon HaumeHnoBanue Mxana
JUCHMILTUHBI (Pe3y/IbTaThl MO KOHTPOJIUPYeMOii OIICHOYHOI0 CpeICTBA OLleHMBaHUSI
n/ pasnejam) KOMIIeTeHIMH
n (nam eé yacTn) / 1
ee (hOpMyJIMPOBKa
— 10 KeJAHNI0
1 OIIK-1 VY CTHBIN OTBET, [IatubannbHas
CTaHJAPTU3UPOBAHHBIH IKaga
TECTOBBI KOHTPOJIb, OIICHUBAHUS
Oo0mrre TeopeTHIECKNUE OCHOBBI JIOKJIa]Ibl/yCTHBIE
AHATUTUICCKON XUMHH pedepaTHBHEIC
coo0uieHus, peLICHNE
CUTYallMOHHBIX 3a]a4
2 OIIK-1 VYCTHBIN OTBET, [IatubannbHas
CTaHAPTU3UPOBAHHBIH IKaa
TECTOBBIN KOHTPOJIb, OIICHUBAHHUS
Tunpl XUMHYECKIX PaBHOBECHH H UX JTOKJIaIbl/yCTHEIC
POJIb B aHAIUTHYECKOW XUMUHU pedepaTHBHEIC
cooOrmeHus1, pelIeHne
CUTYallMOHHBIX 33]1a4
3 OIIK-1 Y CTHEBIN OTBET, [IsTrbanasHast
CTaHJAPTU3NPOBAHHBIH IKaza
KayecTBeHHBIN aHANIN3 KATHOHOB U TECTOBBI KOHTPOJIb, OIICHUBAHHS
AQHMOHOB. METOIbI pa3eIICHUS U JTOKIIaIbl/yCTHEIC
KOHIICHTPUPOBAHUS B aHATUTHUCCKON pedepaTHBHEIC
XAMHUAHU cooO1IeHus1, pelIeHUE
CUTYallMOHHBIX 33124
4 OIIK-1 Y CTHBIN OTBET, [IsTrbanasHast
CTaHIAPTU3NPOBAHHBIH Kaza
KonnuecTBeHHBINH aHAMH3. TECTOBBIN KOHTPOJIb, OLIEHUBAHUS
MartemaTrnueckast 06paboTka JIOKJIaAbl/ YCTHBIC
PE3yIBTATOB KOJTHYECTBEHHOTO pedepaTHBHBIC
a”HaJn3a. coo01IeHus, peleHue
CUTYallMOHHBIX 337134
5 OIIK-1 Y CTHBIN OTBET, [TsaTubannpHas
CTaHIAPTU3UPOBAHHBIH IKaja
TECTOBBIN KOHTPOJIb, OIICHUBAHHUS
N JIOKJIaAbl/yCTHBIE
['paBuUMeTpHYECKIIA aHATTN3
pedepaTHBHEIC
cooOreHus1, peleHne
CUTYalMOHHBIX 3334
6 OIIK-1 Y CTHBIN OTBET, [TsaTubannpHas
CTaHJAPTU3NPOBAHHBIH IKana
TECTOBBI KOHTPOJIb, OIICHUBAHUS
WucrpymenTtansHble (hU3HKO- /
XUMHUYECKHE) U DIICKTPOXUMHUICCKUE JIOIIAIBITYCTHBIC
METO/IBI aHAJIH3a pegeparuuie
coo0uieHus, peLICHNE
CUTYallMOHHBIX 33]1a4
7 OIIK-1 VYCTHBIN OTBET, [TarubannbHas
MonexymsipHbIil CIEKTpaIbHbII CTaHJapTU3UPOBAHHBIN LIKaaa
aHanu3. JIIOMIUHECIICHTHBIN aHaTN3 TECTOBBI KOHTPOJIb, OIICHUBAHUS
JTOKJIAIbI/YCTHEIC




pedeparuBHbIC
coobmeHns, pelieHue
CUTYallMOHHBIX 3a/1a4

8 OIIK-1 VY CTHBIN OTBET, [IatubanabHas
CTaHJAPTU3UPOBAHHBIH HIKaJa
TECTOBBIH KOHTPOIIb, OIICHUBAHHS
XUMHYECKHE THTPUMETPUIECKUE JTOKJIaIbl/yCTHEIE
METO/IbI aHaJIN3a pedepaTHBHEIC

coobmeHns1, pelieHue
CUTYallMOHHBIX 33134

9 OIIK-1 Y CTHBIN OTBET, [IsTnbanasHast
CTaH/IapTU3UPOBAHHBIN IKaga
TECTOBBI KOHTPOIIb, OIIEHHBAHMS
XpomaTorpapuuecKkiue METOIbI JTOKJTIaIbl/yCTHEIE
aHau3a pedeparuBHBIC

coo0uieHus, PeIICHUE
CUTYallMOHHBIX 3a/1a4,
MIPOBEJCHUE KPYTIIOTO
CTOJIa

2. Texkyluii KOHTPOJIb YCIIeBA€MOCTH HA 3aHATHAX CEMMHAPCKOI0 THNA (CEMHUHApHhI, IPAKTUIECKUE
3aHATHA, KIMHUYECKUE TIPAKTHYECKHE 3aHATHS, PAKTUKYMBI, JTa00OpaTOpHbIE pabOThI), BKIFOYAs 3aaHUS
CaMOCTOSITETbHOM PabOThI 00YYaIOIIMXCS, MTPOBOAMUTCS B (hopMax:

- YCTHBIH OTBET,

- CTaHJIAPTU3UPOBAHHBIA TECTOBBIA KOHTPOJIb,

- IOKJIaJIbl/yCTHBIE pedepaTUBHBIC COOOIICHYS,

- pelLIeHne CUTYAlMOHHbIX 33134

- IPOBEIEHHE KPYIJIOrO CTOJIA.

Br160op (hopMbI TeKyIIero KOHTPOJIS Ha Ka)XIOM 3aHATHH OCYLICCTBIISIET MpernoaaBaTesb. ©opmel
TEKyIero KOHTPOJIS Ha OJHOM 3aHATHH Y pa3HbIX 00y4aroImuXcsi MOTYT OBITh Pa3NMu4HbIMU. KOHKpETHYIO
(bopMy TEKyILIETo KOHTPOJIS y KaXI0ro o0ydaromerocs onpenenser npenogasarens. Konndgectso dpopm
TCKYHICT0 KOHTPOJIA HAa KaXXAOM 3aHATHUU MOXKCT OBITH Pa3IMYHBIM U ONPCACTIACTCA MPLEIIOJaBaTCJICM B
3aBHCHMOCTH OT LeJIeH U 3a/1a4 3aHATHS.

2.1 TunoBble KOHTPOJILHBIC 3aaHUs WJIM HHbIC MATepHAJIbl, HCOOXOAUMBIE IS OLCHKHM 3HAHMIA,
YMeHMii, HABBIKOB W (WJIM) ONbITA AESTeJbHOCTH, XAPAKTEPU3YKIIMX 3Tanbl (OPMHPOBAHMA
KOMIIeTeHIINI B Mpolecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpaMMbl

2.1.1. CranaapTU3MPOBAHHBbIN TECTOBBII KOHTPOJb YCIeBaeMOoCTH (110 TeMaM MJIU pa3iesiam)
Tema 1.0cHOBHBbIC TOHATHSA AHAJIMTHYECKOH XMMHH. Croco0bl BbIpa’KeHHS KOHLEHTPALMHU
pacTBOpoOB

1. D3kcmpeccHOCTH-3TO...

2. KoHcraHTa paBHOBECHsI PeaKLMHM PaBHA OTHOIICHHIO:

1. mpousBeneHHs KOHLEHTpPAUMH HMCXOAHBIX BEIIECTB K IPOU3BEACHUIO KOHLEHTPALUA INPOAYKTOB
PEaKIMU B CTETICHSX, PABHBIX CTEXHOMETPHUYECKHM K03 DHUIeHTaM

2. cyMMbl KOHIIEHTPALMi UCXOAHBIX BELIECTB K CyMME KOHIEHTPALMH NPOJYKTOB PEAKLMU B CTEICHSX,
PaBHBIX CTEXHOMETPUUYECKUM KO3 PUIIMEHTaM

3. TNpou3BeJCHHUS KOHIICHTPALMHA KOHEYHBIX BEIIECTB K IPOW3BEICHHIO KOHIICHTPAIM HCXOJIHBIX
BEIIECTB B CTEMEHSX, PAaBHBIX CTEXHOMETPHUYECKHM KOd(PUIIEeHTaM

4. cyMMBbI KOHIIEHTPAIMI KOHEYHBIX BELIECTB K CYMME KOHLEHTPALMI HCXOAHBIX BELIECTB B CTETICHSX,
PaBHBIX CTEXHOMETPHYECKUM K03 huImeHTam

3. OcHOBHbBIE CIIOCOOBI BRIPAKEHMSI KOHIICHTPAI[MH BEIIECTBA B PaCTBOPE:

1. MoIpHast KOHIEHTPAIHsI SKBUBAJIEHTA BEILIECTBA B PACTBOPE;

2. TUTP PacTBOPA;

3. cTanmapTHas KOHIICHTPAIIUS;

4. Bce OTBETHI IPaBUIILHEIE.

4. YyBCTBUTENHHOH pEaKIMIO Ha3bIBAIOT €CJIU, OCAIOK:

1.BBIMaiaeT MpU MaJIoi KOHIIEHTPAIUK 00HAPY>KMBaEMOTO HOHA

2.BBINIAJIACT IPY OYCHb MajIOl KOHIIEHTPALMKU O0HAPYKMBaeMOTO HOHA

3.BBINIAAAET P BBICOKON KOHLEHTPAaLUH 0OHAPYKUBAEMOT'0 HOHA




4.pacTBOpseTCS TIpH 100aBIICHNH N30BITKA pearcHTa

5. Twutp pactBOpa — 3T0:

1. yuca0 rPaMMOB PACTBOPEHHOTO BelIeCTBa B 1 11 pacTBOpa;
2. YUCJO IPaMMOB PACTBOPEHHOTO BelecTBa B 1 M pacTBOpa;
3. 9UCII0 MOJIEH PaCTBOPEHHOTO BEIIeCTBA B 1 MIT pacTBOpa;
4. 9uco MOJIeH pacTBOPEHHOTO BEIecTBa B 1 JT pacTBoOpa.

6.
C(.\') = -
M, s | THe:
1.C (X)— mMomstpHast KOHIIEHTPAIHSA PACTBOPEHHOTO BEIIECTBA, MOJIB/JI
2.C (X) — TUTp pacTBOPEHHOTO BEIIECTBA, T/MJI;
3.C (X) — MOJSUTBHOCTE, MOJIB/KT;
4.C (X) — HOpMaJIbHAsI KOHIICHTPAITHS, MOJIb-2KB/JT;
7. ... - METOJbI, HE TPEOYIOIIHNE MPOBEACHHS XUMHUSCKUX PEAKIU, a H3ydarolue GU3nIecKue
CBOIICTBa BEIIECTBA
1.pu3NKO-XIMHIYECKIE 2. XUMUYECKHE
3.pusnueckue 4. OUOJIOTHYECKE

8.  DINeKTpOoHBIN NOTEHIIMAJ 3TO:
1. rpaHMLa pa3zena «METaJll - PaCTBOPY;
2. pa3HOCTh MOTEHIMAJIOB Ha IPAaHMLIE pa3zesia «METal - PaCTBOPY;
3. pacTBOD IICKTPOIIUTA;
4. nnaTUHOBAs IJTACTHHKA
9. PactBopuMoOCTb BemecTBa S-...
1.0e3pa3mepHasl BelNMYKMHA, paBHAas OTHOLICHWIO KOJHMYECTBA pPACTBOPEHHOIO BemlecTBa N K
00111eMy KOJIMYECTBY BEILIECTB B PACTBOPE
2.0THOIIIEHHE MAacChl BeIIecTBa, OOpa3yIIero HACHIIICHHBI pacTBOpP TPH KOHKPETHOM
TeMIIepaType, K Macce pacTBOPUTEIIS
3.MakcuMaibHasg Macca BellecTBa, KoTopas MoxkeT pacTBopuThes B 100 r pacTBopuTens
4.coaepkaHue BEIECTBA B IpaMMax B 1 Mi1 pacTBopa
10. CornacHo Teopuu KUCIOT U ocHOoBaHU bpeHcrena — Jloypu, KHCIOTaMU SIBJISIFOTCS. BELIECTBA!
1) umeroniyie KUCIBIN BKYC 2) ciocoOHbIe PUHUMATH MIPOTOH
3) cnocoOHbIE OBITH aKLETTOPOM 4) ciocoOHbIE OTAAaBaTh MPOTOH
3JIEKTPOHHOM Mapsl

BOIIPOC 1 2 3 4 5 6 7 8 9 10

OTBET 1 1,2 2 2 3 3 2 3 4

OTBET Ha BOIPOC 1: DKCIPecCHOCTh-0BICTPOTA BBHITIONHEHHS aHali3a. YeM MeHbIlle BpeMEHH 3aTpayueHo,
TEM BBIILIE 3KCIIPECCHOCTD

Tema 2. Bubl paBHOBeCHIl B AaHAJIUTUYECKOI XMMHU: MPOTOJIUTHYECKHE, OKUCTUTETHLHO-
BOCCTAHOBHUTEJILHbIE, 0CAT0K — PACTBOP, PABHOBECUS B PACTBOPE KOMILIEKCHBIX CO€eIMHEHUI
1. Yto Takoe BOAOPOIHBIN TIOKA3aTEIh?
1. oTpHUIIaTEIBHBIN IECATUUHBIN JorapruM MOJISPHON KOHIICHTPAI[MK HOHOB BOJIOPO/IA;
2. KOHIIGHTpAITHsI HOHOB BOJIOPO/IA;
3. morapu¢m KOHIIEHTPAIUH HOHOB BOJOPO/IA;
4. cyMMa KOHLIEHTpaluii HOHOB BOAOPOJIa U THIPOKCUI-HOHOB
2. 3nauenue pH 1-10-3 M pactBopa a30THOH KHCIOTHI PaBHO:
1.4 2.3;
3.2; 4.1.
3. YKaxuTe 4acTHIbI, KOTOPBIE COTJIACHO MPOTOJIMTUYECKONW TEOPUU KUCIOT U OCHOBAaHUI OTHOCATCS K
OCHOBAHHMSIM:
1. yKcycHast KHCIIOTa; 2. areTar-moH,;
3. MIOH aMMOHUS, 4. XJI0pOBOAOPOIHAS KUCIOTA
4. Ocazok MajopacTBOPUMOTO 3JIEKTPOJIUTA BHITIAAACT IIPH YCIIOBUH, €CIIH:
1. crexuoMeTpuuecKoe TMPOW3BEIACHWE MOJSPHBIX KOHIIEHTPAIlMii HWOHOB MEHBINE KOHCTAHTHI
pPacTBOPUMOCTH;




2. CTEXHMOMETPHUYECKOE TMPOU3BENECHHE MOJISIPHBIX KOHIIEHTPAlM HWOHOB OOJNBINE KOHCTAHTHI
PacTBOPUMOCTH;
3. KOHCTaHTa paCTBOPUMOCTH paBHa MPOU3BEACHUIO MOJISIPHBIX KOHIIEHTpALUi HOHOB;
4. HeT NPaBUIBHOIO OTBETA.

CranmapTHBIA BOJOPOIHEIN 3JIEKTPOI MPEACTABISIET COOO:
. ITJATHHOBYIO TIACTHHKY, OMYIIEHHYIO B PACTBOP CEPHON MIIH XJIOPOBOJOPOTHONW KHCIIOTHI;
. XKEJIe3HYIO0 TUTACTUHKY, OMYIEHHYIO B PaCTBOP a30THON KHCIIOTHI;
. YTOJIBHBIM 3JEKTPO/I, OIYLIECHHBIN B PACTBOP XJIOPOBOIOPOJHON KUCIOTHI
. ITJATHHOBYIO TIACTHHKY, OMYIIIEHHYIO B PACTBOP TUAPOKCHIA HATPHS.

BenuunHa cTaHIApTHOTO 3JICKTPOAHOTO noTeHimana mapsl xene3o(11l) — xenezo(Il) pasna +0,77 B.
[Tpu paBHbIX akTuBHOCTAX Kene3a(Ill) u sxenesa(ll) BenmunHa 3MEKTPOIHOTO MOTEHIMATIA PaBHA!
1. +0,85 B; 2.40,77 B;
3.+1,05 B; 4.+0,95 B.
7. Kak W3MEHHUTCS BEIMYMHA OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO MoTeHIHana mapbl skene3o(lll) —
sxene3o(1l), ecnmm k pacTBOpy 100aBUTH IOPOIIOK (PTOpHAA HATPHSA:
1. yBenmuuures; 2. yMEHBIINTCS;
3. HE U3MEHUTCH; 4. BHayasle yMEHBIINTCS, IOTOM YBETUUHUTCS
8. Kakne W3 mepevrclieHHBIX HOHOB METAIOB 0Oojiee CKIOHHBI K OOpa30BaHHI0 KOMIUICKCHBIX
COCIMHCHMUIM:
1. non xene3a(1ll); 2. non HatpuA(l);
3. won kanus(l); 4. non 6apus(1l).
9. U3 mepeuncieHHBIX KUCIIOT Hanboiee CHITBHOM KUCIIOTOH SBIISIETCS:
1. mypaBbuHas kucnota (pKa=3,8);
2. ykcycHas kucnota (pKa=4,76);
3. mmaroBogopoaHas kuciota (pKa=9,3);
4. propoBomoponHas kucnota (pKa=3,2).
10.ITonuaeHTaTHBIN JIUTAHT - DTO:
1. amMHuaK; 2. XJIOPU/I-UOH;
3. tmoumanat-voH; 4. DTA.

O N W= YT

BOIIPOC 1 2 3 4 5 6 7 8 10
OTBET 1 2 2 2 1 2 2 1 4 4

©

Tema 3. Cnoco0bl Kiaaccu(puKauMM KaTHOHOB W aHHOHOB. I'pynmoBoil aHaIu3 KaTHOHOB M
aHNOHOB. Pa3jgeieHne M KOHIEHTPHPOBAHHE HOHOB. JKCTPaKIusl. Axcopouus.
1. CornacHo KHCIOTHO-OCHOBHOH KJIacCH(PHUKAIIUK BCE KATHOHBI JCTIST:
1. Ha 3 rpynmer; 2. Ha 2 TPYIIIIBI,
3.Ha4 rpynnel; 4. Ha 6 rpymIL
2. Ko BTOpO# aHANMUTHYECKON IPpyIIIe KATHOHOB 110 KUCJIOTHO-OCHOBHOH KJIACCH(DHUKAIIUN OTHOCSTCS
KaTHOHBI:
1. cepebpa, ceurma, prytu(l); 2. amMmMoHwus, kamus, kooampra(ll);
3. maraus, mapraana(ll), mutus; 4. xxeneza(ll), pryru(1l), aukensa(1D).
3. XapakTepHbIM MPU3HAKOM KaueCTBEHHOH peaKIiy HOHOB KaJIUsl C BHHHOM KHCIOTOH SIBIISIETCS:
1. BeIlIaIeHUE KPUCTAITMYECKOT0 Ocaika Oenoro nBeTa
2. BBINAJIEHUE KOJUIOMIHOTO OCAIKa CEPOBATOrO I[BETA
3. BbIJIETICHHE Ta3a C XapaKTEPHbIM 3aI1axoM
4. okpalMBaHUE pacTBOPA B KENTHIH 1BET
4. Kakoil n3 nepeuncieHHbIX peareHTOB MPUMEHSETCS I OTIAENICHUS KATHOHOB TPEThEH
AHATMTHYECKOH TPy IO KUCIIOTHO-OCHOBHOM KJIaCCU(PHUKAIINN:

1. 2 M pacTBOp COJSTHON KHUCIIOTHI; 2.2 M pacTBOp CepHOI KHCIIOTHI;

3.2 M pacTBOp 1€N0YH; 4.2 M pacTBop aMMHaKa.

5. Jlns oOHapyskeHHUss aHHOHOB-BOCCTaHOBUTEIIEH MCIOIB3YIOTCS PEaKTHUBBL:

1. pactBOp cynbdaTa Kamus; 2. pacTBOp NEpMaHTaHaTa Kalus B KHCJION Cpeie;
3. pacTBOp MOJa B HEUTpANbHOU cpefie; 4. pacTBOp MoaMAA Kalus

6. PeaxtuB Heccnepa npumensiercs it OOHapyKeHHUsS] KATHOHOB:

1. uHKa; 2. Gapus;

3. aMMOHUS; 4. CBuHIa



7. JuMeTHITIHOKCUM (IUMETHIANOKCHM, peakTuB UyraeBa) UCTIOIL3YETCS IPH 0OHAPYKCHHUH
KaTHOHOB:
1. 6apus; 2. auxers(1D);
3. xpoma(Ill); 4. sucmyta(1Il).
8. K rpynmnoBsIM peareHTaM OTHOCSITCS:
1. XJI0pOBOIOPOAHAS KACIOTA; 2. cepHas KUCIIOTa,
3. IMMETUITTTHOKCHUM; 4. Xpomar KaJusl.
9. HenoasmkHas MOBEPXHOCTh pa3/iciia BOSHUKACT HA IPaHUIIC:
1 )KUJIKOCTD — ras3; 2 JKHJIKOCTB — TBEPIOE TEIIO;
3 JKHUJIKOCTB — KHJIKOCTB; 4. TBEPIOE TENO — T'a
10. Bennuuna aacop6iuu I' B cucteme CU u3mepsiercs B:
1.Momb/11; 2.MOJIb/M;
3.Monb/eM?; 4 MOJB/KT.

BOIIPOC 1 2 3 4 5 6 7 8 9 10

OTBET 4 2 1 2 2,3 3 2 1,2 4 3

Tema 4. OcHOBHbIe MOHATHS KOJUYECTBEHHOI0 XHMHYecKOro asHaiausza. CraTucTHyeckas
00padoTKa pe3yIbTATOB KOJIHYECTBEHHOT0 aHAIN3a. Bubl norpeninocTeil U cnoco0bl UX OLEHKH.
1. K xuMH4YecKHM MeTO/IaM KOJIMYECTBEHHOTO aHallN3a OTHOCSTCS:

1. xeMoMeTpuKa; 2. rpaBUMETPUS;

3. TUTpUMETPUS; 4. KyJIOHOMETpHSI.

2. Komunuectennsbiit ananu3 HE no3BosisieT ycTaHOBUTH:

1. KonnuecTBeHHBIE COOTHOIICHUS COCTABHBIX YaCTeH HEM3BECTHOIO MHAUBHUIYAIBHOTO COEANHEHHUS, T.
€. YCTaHOBUTH €T0 (hopMyITy.

2. ConepxaHue WM KOHIICHTPAIHIO OTIPEEIIIEMOr0 BelIecTBa B HCCIIEAyeMOM o0pasiie.

3. ConepkaHue BceX WIN HEKOTOPBIX ITIaBHBIX (OCHOBHBIX) KOMIIOHEHTOB aHAJIM3UPYEMON CMECH
(Hammpumep, cMecH coneil, KUCIOT, H30MEPOB U T. 11.).

4. ConepxaHue TJIaBHBIX (OCHOBHBIX) KOMIIOHEHTOB (IIprMeceii) B JaHHOM U3BECTHOM BEIIIECTBE.
3. Buasl norpemHocTei (1o crnocody BEIYUCICHUS):

1.abcomoTHas 2.cucremaTruieckas

3.oTHOCUTeNnbHas  4.ciydaitHas

4. Kaxkoii cioco0 BBISBICHHS CHCTEMAaTHYECKUX MOTPEIIHOCTEH JTHITHAN:

1.BapbupoBanue BenuunHbl IpoOs! (YBEIMUEHUE WM YMEHBIIEHUE KOHLEHTPALIUH)
2.BBeneHo-HaiiieHo

3.CpaBHeHHUE C HE3ABUCUMBIM METOJIOM

4.AHanu3 XJI0pOBOJAOPOTHON KHUCIOTHI

5. K abcomoTHbIM (0€33TaJOHHBIM) METOAaM OTHOCSITCS:

1. ciekTpodoToMeTpus; 2. TpaBUMETPUS;

3. npsimast KylnoHOMeTpust; 4. QIIyopuMeTpHsl.

6. Koadoumment CteioieHTa TO3BOISAET OMPEIEIUTh

1. cTaHgapTHOE OTKIIOHEHHE

2. TOBEPUTENBHYIO BEPOSITHOCTH BHITIOJHEHHBIX U3MEPEHUI

3.a0COMIOTHYIO MOTPELIHOCTH BCEX U3MEPEHUI

4.a06COMIOTHYIO NOTPEIIHOCTD OHOTO U3MEPECHHUS

7. CnyyaiiHble TOTPEIIHOCTH MOTIHHSIOTCS 3aKOHY:

l.bepuymn 2. T'aycca

3.Makcemia 4.bonbimMana

8. PasmepHOCTB a0CONIOTHOMN MOTPEITHOCTH

l.oTcyTcTBYET

2.COOTBETCTBYET pa3MEPHOCTH CIy4ailHON BEJIMYMHBI

3.COOTBETCTBYET pa3MEPHOCTH KBajipaTa CIIy4aiHOMN BETUYNHBI

4. HE COOTBETCTBYET PA3MEPHOCTH CITyYalHON BETMYHHEI

9. OtHocuTenbHast NOTPEIIHOCTH MIPH BHIIIOJHEHUH J1Ta00paTOPHBIX padoT HE JOJKHA MPEBHIIATH
1.1% 24 %

3.1% 4.10%

1. 3nHak aOGCOOTHOI MOTPEITHOCTH BCETIa




1.10TOXXUTENBHBIN 2.0TpHUIATETbHBII
3.TaKoM ke, KaK y CIIyIaiHON BeTUIHHB  4.7110001

BOIPOC 1 2 3 4 5 6 7 10

oo
©

OTBET 2,3 4 1,3 4 2,3 4 2 3 1 1

Tema 5. I'paBuMeTpudeckuii aHaau3: KiaccuuKanus MeTOI0B, OCHOBHbBIE 3TAllbl, JOCTOMHCTBA U
HEJ0CTATKH.

1. OCHOBHBIMH dTallaMU TPABUMETPHUH SIBJISTFOTCS:

1. B3ATHE U paCTBOPEHHE HABECKH;

2. IPUTOTOBJICHHUE U 0OABIICHNE HHANKATOPA;

3. moxydeHue ocaxaaeMoil GopMbl;

4. npoponeHast uddysus

2. Ilpu rpaBumerpuueckoM ompeaenennu xene3a(lll) mo peakuun odpaszoBanus ruaporcuaa xeneza(lll)
TpaBUMETPHICCKON (HOPMOI SBIISCTCS:

1. runpoxcup xeneza(Ill); 2. oxcup xeneza(Ill);

3. okcmp xene3a(ll); 4. HEeT MPaBUILHOTO OTBETA

3. Hcrounnkom ommOKH B TpaBUMETPHYECKOM aHAIN3E MOXKET CIIY)KUTh:
1. coocaxxnenue; 2. BIUSHHUE UHIUKATOPA;

3. moTepH NpHu OTTOHKE 4. HempaBUJIBHBINA BBIOOp CTaHJApTa

4. I'paBumeTpuyeckuii pakTop — 3TO

1. ¢pakTop mepecueTa;

2. OTHOIIEHHE MOJISIPHOM MaccChl OIpeNeIsieMOro BellecTBa K MOJIIPHOM Macce TpaBUMETPHUYECKOM
¢hopMer;

3. OTHOIIEHWE MOJSIPHON Macchl TPaBUMETPHYECKOW (GOPMBI K MOJSIPHOW Macce OMNpenelsseMOoro
BEIIECTBA;

4. Bce OTBETHI BEPHBIC.

5. Meroaom ocakaeHus IPOBOIAT B CIEAYIOIIEH ITOCIEI0BATEIbHOCTH:

6. 1. B3BEIIMBAIOT HABECKY JJIs aHAIIN3A; 6. pacTBOPAIOT HABECKY;

2. OTOMPAIOT CPEIHIO0 MTPOOY aHATTU3UPYEMOTO 7. 0CaXKIAIOT OTPEACIIACMbIA KOMIIOHEHT;
obpasna; 8. BBIYHCIISAIOT Pe3yIbTAT aHAH3A.

3. BBICYIIMBAIOT OCA/IOK; 9. B3BELIMBAIOT OCAIOK;

4. IpOMBIBAIOT OCA/I0K; 10. oTAENSIOT 0Cca oK (PUIBTPOBAHUEM;

5. MPOKAJIMBAIOT OCAJIOK;

7. HenoctaTkoM rpaBUMETPHYECKOTO METOA SBIISICTCS:

1. IUTENTEHOCTH OIIpeIeTICHU 2. HEBBICOKAS CEIEKTUBHOCTH aHaIN3a

3. OOJIBIIION OCamoK 4. BBICOKasI TEMIIepaTypa

8. Ocaxnaemas ¢popma-

1. BemecTBO, CojieprKaliee aHATU3UPYEMblid KOMITOHEHT

2. 0CaioK, COCTOSIIHKA U3 aHATU3UPYEMOTo 00beKTa

3. 0CcaJIoK TOYHO U3BECTHOTO COCTABA

4. BelIeCTBO, KOTOPOE OCAKACTCS

9. dakrtop nmepecuéra — 3TO OTHOIICHHE MOJISIPHOIM MacCHl...

1. BecoBoil (OpMBI K MOJIIPHOU Macce 3. ompeieNnsieMoro BemecTBa K MOJIAPHOH
ocaxaaeMoi GpopMbl Macce BecoBOU (HhopMBI

2. BecoBOil (OpMBI K MOJIIPHOU Macce 4. ocaxxgaemMoil popMBI K MOJISIPHOH Macce
OTIpeIeIsIEMOT0 BEIEeCTBA OTpeaeNsIeMOro BemecTBa

10.IlprynHa COOCAXKICHHMS -

1. necopOmus 2. OKKJTFO3USA

3. uzomopdusm  4.ammorponus

11. OcaxxgeHne CUYMTaeTCs MOJIHBIM, €CJIH OCTATOYHOE KOJMYECTBO OCAXAAaEeMOT'0 BEIIECTBA B

pacTBOpE HE MPEBHIIIACT:
1.10 — 3 moub 2.10 — 4 mons

3.10-4r 4.10-5r
BOIPOC 1 2 3 4 5 6 7 8 9 10
OTBET 1,3 2 4 1,2 21768341095 1,2 4 3 2,3 3




Tema 6. ®U3UKO-XUMHYECKHE METOAbI AHAJIN3A: KPATKAasl XapaKTePUCTHKA, 00/1aCTh IPUMeHEeHN
AOCTOMHCTBA W  HEJOCTATKH. JJIEKTPOXHMHYECKHMEe MeTOAbl aHaIu3a: KyJOHOMeTpus,
NMOTEeHIHOMETPHS, BOJIbTAMIIEpOMeTPHs, MOJIAporpadusi.

1. ®OTORNEKTPOKOIOPUMETPUUCCKUN aHATIN3!

1. TpeOyeT mpuMeHEHUST MOHOXPOMATHIECKOTO U3ITyUYEeHUS;

2. OCHOBAaH Ha CIIOCOOHOCTH BEMIECTB OKUCIATHCS WIHW BOCCTAHABINBATHCA MO BO3JEHCTBUEM
BUJIMMOTO HU3JTyUCHUS;

3. TpeOyeT moay4eHHsI OKpaIlIeHHBIX (OPM aHATU3UPYEMBIX COeTUHECHUN;

4. MO3BOJISIET OMPENENATh KOHIEHTPAIIMA MYTHBIX U TEMHOOKPAIIEHHBIX PACTBOPOB.

2. ®OT031EeMEHTHI HEOOXOTUMBI:

. JUIsl Ipeo0pa30BaHusl CBETa B DIIEKTPOMArHUTHOE M3ITyYCHNUE;

. Ut TIpeoOpa30oBaHMs CBETOBON YHEPTHUHU B AIIEKTPHUECKYIO.

. BBIOOpA Y3KOH MOJIOCH! BOJTH U3 HIMPOKOTO CHEKTpa U3ITyUYCHUS;

. BBIOODA IIUPOKOHN TOJIOCHI BOJIH M3 IIMPOKOTO CIIEKTPa U3ITyUICHUSI.

. PacTBOpHI cpaBHEHU 3TO:

. PacTBOpBI, C TOYHO U3BECTHOM KOHILIEHTPALIUEH;

. paboune pacTBOpPHI;

PacTBOPHI, COAEpIKAINE BCe KOMIIOHEHTHI, KPOME OIPEIEISIEMOTO BEIIECTRA.

K pm3uko-xuMrIecKuM MEeTo/1aM aHaIIn3a OTHOCSITCS:

HEWTpanu3anus 4. SMHUCCHOHHBIHN CHIEKTPAILHBIN aHAIN3
KOMIUIEKCOHOMETPHUS 5. MOTEHIMOMETPUUYECKHIA aHAJIH3
pedpakTomMeTpHs 6. TOIAPUMETPUIECKII aHAIIN3

I'oproueli cMeChIO TSl ITIAMEHHOTO (POTOMETpa SABISACTCS:

BOJIOPOJT — KUCIIOPOZ; 3. mpoman — OyTaH.

YTIEpOa — a30T;

ITepeuncnuTe oCHOBHBIE JOCTOMHCTBA DOMA.

. BBICOKAsi YyBCTBUTEILHOCTh 2. OBICTpast paCTBOPUMOCTb

. CEJIEKTUBHOCTh 4. TOUHOCTH

. C KaKo# TOYHOCTHIO BHIMIOIHAIOTCS JIEKTPOXUMHUYECKHE N3MEPEHNUS (METO/ KYJIOHOMETPHH):
1.0,5% 2.0,15%

3.0,05% 4.0,1%

8. Kakoii aIeKTpOXMMHIYECKHI METO/I ITO3BOJISIET OJHOBPEMEHHO OIPEIEIUTh KAYeCTBEHHBINH U
KOJIMYECTBEHHBIN COCTaB CUCTEMBI:

1. KyIoHOMETpHUS 2. BOJIIbTaMIIEPOMETPUHI

3. TIpsiMast KOHAYKTOMETPHS 4. 3NEeKTPOTpaBUMETPHS

9. Ha3zoBuTe 3JIEKTPOXUMHUYECKHE METOBI aHATIN3a, B KOTOPHIX UCTIONB3YIOTCS XUMUYECKUE CEHCOPHI
(maTumkm):

AW~

NLO—mONPROWNER R ®N R W

1. xoHIyKTOMETpHUS 2. aMIIepoOMeTpUHI

3. HIOHOMETpUHU 4. TToTeHIMUOMETPUH

10.Ha ®3DKe MOXHO MPOBECTH aHAJIU3 BEIICCTB!

1. OKpaIIeHHBIX; 4. HEOKpAIICHHBIX BEIIECTB, €CITU UX MOXKHO
2. HEOKpAIlIeHHBIX; OKPACHTh C IIOMOIIHI0 XUMHUIECKON PEeaKIIHU.

3. OpTraHHUYCCKUX:

BOIIPOC 1 2 3 4 5 6 7 8 9 10

OTBET 13 2 3 3456 3 14 3 2 2,3 14

Tema 7. B3aumoneiictBue cBera ¢ BemecTBoM. Kilaccu(pukanus ONTHYECKHX METOMOB aHAIM3A.
Cunexkrpodoromerpus B Y ®-, Bugumoii odnactu cnekrpa. UK-cnekrpockonusi. JIloMmuHeceHTHBII
aHanu3. PepakTomeTpust M MOJIsIpUMETPHUS.

1. Metoa MonekyssipHOH aOCOpOIMOHHOM crieKTpockonuy B Y @- U BUIUMOI 001acTsAX CIIeKTpa
Ha3bIBAIOT:

1. cnekrpodoTomeTpus; 2. pyopumeTpus;

3. pedpakTomMeTpus; 4. Macc-CIIeKTPOMETPHS

2. CnexTp MOTJIOMIEHHUS pacTBOpa BellecTBa, NOJUUHIIomerocs 3akony byrepa JlamGepra-bepa, moxxno
MOJYYUTh TIPH MOMOILH:

1. cnexTpodoromerpa; 2. ra3oBoro xpomarorpada;

3. hbyopumeTpa; 4. pedpakromeTpa




3. OnTuyeckas IIOTHOCTh pacTBoOpa ¢ KoHIeHTparuer 10,0 MKI/MII BelliecTBa, U3MEPEHHAs B KIOBETE C
touHo# ciost 1,00 cm, paBHa 1,000. Y aenbHbIi K03()(HUIIMEHT MOIIOMIEHUS COCTABIIACT:

1.0,001; 2.1,00;

3. 100; 4.1000.

4. Ontmdeckas INIOTHOCTH PacTBOpA BEIIECTBA, H3MEPEHHAs B KIOBETE ¢ TOMIMMHOMN citos 1,00 cM, paBHa
1,000. Momnstpusrit ko3ddumuenT moromenws paBer 1000 m1-moib-1 -cM-1 . KoHIteHTparus pactBopa
COCTaBJIISICT:

. 1,00-10-3 %; 2.1,00-10-3 /100 wmu;
. 1,00-10-3 moun/1; 4. 1,00-10-3 Mmoan/mn
[To IIUTETBHOCTH CBEYCHUSI PA3IMYAOT CIICAYIOIINE BUIbI IFOMHHECICHIIUH:
. hiryopecueHnus; 2. hochopecuenms;
. XeMHJIIOMUHECIICHINSA; 4. KaTOXOJIOMHUHECHCHITHS

®dakTOpHI, BIUSIONINE HA UHTCHCUBHOCTD (DITyOPECIICHITHH:

. KOHIICHTpAIIK BEIIECTBa; 2. TEMIIePaTypa;

. pH pactBoOpa; 4. HeT BEPHOTO OTBETA

3akon Crokca-JloMMerns onucsIBaeT:

. HE3aBHCUMOCTB CIIEKTpa (hIyOPECIICHIINY OT JUTUHBI BOJHBI BO30YKIAIOIIEIO CBETA;

. CMeIIeHNe CTeKTpa (IIyopeceHny B Ooliee IITMHHOBOIHOBYIO 001aCTh MO0 CPABHEHHUIO CO CIIEKTPOM
TIOTJIONICHHST;

3. 3epKaJIbHYyI0 CHMMETPHIO CIIEKTPOB UCITYCKaHUS M MOTJIOMICHHUS;

4. 3aBUCUMOCTB ()OPMBI CIIEKTpa (QIIyOpECICHIINH OT JJIMHBI BOJIHBI BO30YKAAIOIIEr0 CBETa

8. B kauectBe merexropa st paboTsl B nanpHel UK-00macT HCIONb3yroT:

1. 6omomerp; 2. IUPORIIEKTPUUECKUIN TETEKTOP;

3. (DOTOHHBII AETEKTOD; 4. poroamos.

9. Kroets! mnst UK-crieKTpOCKOTNY H3TOTABIMBAIOT U3:

1. KCI; 2. NaBr;

3. cTekia; 4. Ksapma

10.B UK-CrieKTpOCKOHUY UCTIONB3YIOT CICIYIOIINUE PACTBOPUTEIIH:

1. Boxa; 2. xmopodopwm;

3. anleToHUTPWI; 4. 3TaHOIN.

BOIIPOC 1 2 3 4 5 6 7 8 9 10
OTBET 1 1 4 3 1,2 1,2,3 2 1 1,2 2,3

Tema 8. TuTpuMeTpUYECKHU AHAJIN3: OCHOBHbIE NOHATHUS, KiIaccupukanus MeToaoB. MeToabl
KHCJOTHO-OCHOBHOTO TUTPOBaHUs. MeTOAbI OKMCIUTEIHLHO-BOCCTAHOBUTEILHOI0 TUTPOBAHMS.
KoMniiekcoHoMeTpHUsi M 0caauTebHOE TUTPOBaHUE. TUTPOBaHUe B HEBOJHBIX Cpeaax.

1. Tlpu TUTPOBaHNUM 3aMECTHUTENS UCIIONIB3YIOT:

1. 1Ba TUTpaHTA;

2. BCIOMOTaTeNbHBIN peareHT, B3auMOICHCTBYIOIINN C OTIPEEIIIEMBIM BEIIECTBOM;

3. peareHr, B3aUMOJEHCTBYIOLIUI C TUTPAHTOM U ONPEIEISIEMbIM BEILIECTBOM;

4. BCE OTBETHI IPABUIIbHBIE.

2. TuTpoBaHHBIC PACTBOPHI, MPUTOTOBJICHHBIC 0 TOYHOW HABECKE W COXPAHSIOIIHE IOCTOSHHYIO
KOHIICHTPAITNIO, HA3BIBAIOTCS:

1. BTOpUYHbBIE CTAHAAPTHI; 2.MepBUYHBIE CTAHJAPTHI;

3.uzeanbHbIE PACTBOPHI 4. crabWIBEHBIE PACTBOPHI

3. MeTtoj ompejieieHnss CHIIbHBIX M CIa0bIX OCHOBaHHM MyTEM THTPOBAHUS CTaHIAPTHBIM PacTBOPOM
CUIBLHOM KHCIIOTHI, Ha3bIBAOT:

1.anakanumeTpus; 2. METOJ HeUTpanu3auuu;

3.anmuauMeTpust 4. KOMIUIEKCOHOMETPHSI

4. Cpenu mepevncIeHHBIX HIDKE BBHIOEPUTE METOMAbI PEIOKC-TUTPOBaHUS (Kiaccuukamus mo mpupone
peareHTa, B3aMMOJCHCTBYIOIIETO C ONPEIEISIEMBIM BEILIECTBOM):

1. mmxpoMaToMeTpHs; 2.apreHOMeTpHus;

3. uepuMeTpus; 4. MEPKYpOMETPHSL.

5. TurpanToM OpOMaTOMETPUIECKOTO TUTPOBAHUS CIIY)KUT:
1.0,1 u. KI, 3.0,1 u. KBrOs;

3. 0,1 H. HZSO4 4.1 1. KBr

6. Kaxoii o6bem 0,05 M NaOH tpebyetcs ans melitpanmuzanuu 100 vt 0,1 M HCIL:
1. 200 mu; 2. 20 mi;




3. 100 mum; 4.5 mi.

7. Uemy paBHa MOJISIpHAs! KOHIIEHTPAIUS THAPOKCUIA HATPUS B PaCTBOPE, €CIH TUTP PACTBOPEHHOTO
runpokcuaa Harpus pased 0,0040 r/mn?

1. 0,01 mons/m; 2. 0,10 mons/m;

3. 0,40 moup/m; 4. 0,040 moJp/n

8. K BTOpPHYHBIM CTaHJAPTHBIM PACTBOPaM B KUCIIOTHO-OCHOBHOM THTPOBAaHWH OTHOCSITCS:

1. pacTBOp IepoKcuaa BOAOPOAa;

2. pacTBOP XJIOPOBOJIOPOTHON KHCIIOTHI,

3. pacTBOp TUAPOKCHIA HATPHS,

4. pacTBOp aMMHaKa

9. HMurtepBan nepexoaa OKpacKu KUCIOTHO-OCHOBHOTO WHANWKATOPa BBIPAKACTCSl YPaBHEHHEM:
1. ApH=pKa + 1; 2. ApH=pKa + 2;

3. ApH=pK=H = 1, 4. AE=pKa * 1;

10. TurpoBanue o Meroay Mopa mpoBOJSAT:

1. B KHCJIOH cpeje; 2. B HEUTpaILHOU cpene;

3. B IICJIOYHOM CPE/IE; 4. HET BEPHOTO OTBETA.

BOIIPOC 1 2 3 4 5 6 7 8 9 10
OTBET 2 3 2 2,3 4 1 2 2,3 1 2

Tema 9. XpomaTorpadus — cyuiHoCTh MeTOa, Kiaccupurkanus. ['a3oBast xpomaTorpadus.
Kuakxoctnas xpomartorpagus (BIKX, nonHoo6MeHHas, IKCKIIO3NOHHAA, addrHHA).
TonkocaoiiHasa xpomatorpadusi.

1. B 3aBHCHMMOCTH OT arperaTHOro COCTOSHHSI OABIKHON (a3bl pa3anyaroT CICAYIOIINE BHIbI

XpoMaTorpaguu:
1. razoBas; 2. KOJIOHOYHAs,;
3. TOHKOCIIOMHAS, 4. XunkocTtHas

2. Bpems oT MOMEHTa BBOJIa IPOOKI 10 MOMEHTA PETUCTPALMN MAaKCUMyMa XpOMaTOrpaguuecKoro nuka
3TO:

. UCTIpaBJICHHOE BpeMs yIepKUBaHUS,;

. BpeMs peObIBaHMS BEIIECTBA B MOABIDKHOM (haze;

. BpeMsi IpeObIBaHus BEIIECTBA B HEMOJBIKHOH (ase;

. BpeMsl yiep KHBaHHUA.

3. Koaddunuent cenektuBHOCTH (01) paBeH 1, OIleHUTE BO3MOXKHOCTH XpOMAaTorpaduaeckoro
paszeseHns CMecH Ha HHANBUAYaJbHBIE BELIECTBA!

1. pazneneHne HEBO3MOXKHO;

2. pa3zfeneHue MoJIHoOE;

3. paszneneHue 9acTUIHOE;

4. HeT BEpPHOTro OTBETA

4. CkopocTb NepeMeIIeHNs Pa3IesIeMOro BEMIECTBa 10 TOHKOMY CJIOI0 COPOEHTa OLEHUBAIOT
BEJIMYUHOMU:

1. Rf; 2.D;

3.N; 4. H.

5. PaccrosiHne Mex Iy JTMHUEH cTapTa U ppoHTa PacTBOPHUTENS HA XPOMATOIpaMMe 0Ka3aJioCh paBHBIM
10,0 cM, muHUMEH cTapTa U IeHTpoM maTHA BemecTBa — 4,0 cMm. Benmmuuna Rf BemectBa paBHa:
1.0,40 2.40

3. 0,60 4.10

6. Ilpu nmponmyckaHNM HATPHsI XJIOpHIa Yyepe3 kaTnoHoooOMeHHuK (H+ -popma) u3 Hero Oymyt
BBITECHEHBI NOHBI:

1. Nat; 2. H+;

3. 0OH-; 4.CI-.

7. Ilpu razoxpomarorpapuueckoM onpeaeIeHny 00beM ylIepKUBaHus 3TaHona cocrasui 200 MK,
yIepKUBaeMblii 00beM HecopOupytomerocst KomrnoHenTa - 50 mxi1. McnpaBneHHbIH yaepKuBaeMbIi
00BEM TaHOJIa paBeH:

1. 100 mxir; 2. 150 MK

3.200 mxia; 4. 250 MK

8. PazgenurtenbHbIe KOJOHKH JUISI Ta30KHIKOCTHON XpoMaTorpaduu Ha3bIBalOTC:
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. KaMIUISIpHBIE, 2. HACaJ[OYHBIC;

. HAOWBHEIE; 4. HeT BEpHOTO OTBETA

Wunekcw! ynepxxuBanus KoBaua UCoONb3yr0TCs B XpoMaTorpaduu 1is:

. KOJIMYECTBCHHOT'O OIPEIICIICHUS;

. pasliesieHusi KOMIIOHEHTOB CMECH;

. KAYeCTBCHHOM WICHTH(OUKAIHH;

. yCTpaHEeHHUS IPUMECEH.

10. MoxaswxHy0O (hazy, BBOMUMYIO B CJIOH HEMOIBIKHOW (ha3bl IPH MPOBEJACHUH TIOCHTHOM
KOJIOHOYHOW Xpomatorpaduu, Ha3pIBaloT:

1. anroar; 2. paCTBOPHTEITb;

3. 3ITI0EHT; 4. cop0ar.

BOIPOC 1 2 3 4 5 6 7 8 9 10
OTBET 14 4 1 1 1 2 2 1,2,3 3 3

2.2 TlepeyeHb Te€M OKJIAJ0B/YCTHBIX pedepaTHBHBIX COOOIIEHHIl JJIsi TEKylIero KOHTPOJIS
ycneBaeMocTH (110 BEIOOpPY NpenofaBaTeJis)

Tema 1. O0uue TeOpeTHYECKHE OCHOBbI AHAJTUTHYECKOI XMMHUHU

1 Astomporonu3 Oe3BOMHOW a30THOH, YKCYCHOH KHCIOT, XHAKOTO aMMHaka, STHJICHIAWAMHHA, H-
OyTaHoua.

2 Cpsi3p MEXKIY KOHCTAaHTOW KHCJIOTHOCTU M KOHCTAHTOW OCHOBHOCTH COIPSDKEHHOW Mapbl KHCIOTa—
OCHOBAHHUE U KOHCTAaHTOM aBTOIPOTOJIN3a PACTBOPUTEIIS

3 dakTopsl, OT KOTOPBIX 3aBUCHUT IOBEACHUE KHCIOT U OCHOBAHMH B HEBOAHBIX PACTBOPUTEIISIX

4 BrusHue IUDIIEKTPUYECKash MPOHWUIAEMOCTh PACTBOPHUTENS HA KOHCTAHTHI JUCCOLMAIUM KHCIOT M
OCHOBaHUI

5 Husemmpyrommit u muddepennmpyromuii 3pdexTsl pactBoputena. dddextT HabIromaeTcs B
IPOTOGUIBHBIX PACTBOPUTEISNX

6 IIpurororieHue OyhepHBIX paCTBOPOR.

7 Wzmenenue pH OydepHOro pactBopa mnpu pa3z0oaBieHuN

8 bydepnoe netictBue amdponuTon

Tema 2. Tunbl XuMHYECKHUX PABHOBECHI 1 HX POJIb B AHAJMTHYECKOH XUMHUH

1 CwmpbIch NOHATHS «TOYHOCTH XUMHYECKOTO aHATIH3a»

2 OTanyaroTcs HOHSITHA «CXOAUMOCTEY M «BOCHPOU3BOANMOCTEY

«rpomax». Kak BBISIBUTH HAIMYUE «IIPOMaxa

3 TlorpemHocTbio XAMHYECKOTO aHATN3a?

4 Jlucnepcusi, CTaHOAPTHOE OTKJIOHEHHE M OTHOCHTEIBHOE CTaHIApTHOE OTKIOHEHHE BBHIOOPOYHOI
COBOKYITHOCTH P€3yJIbTaTOB XMMHUYECKOTO aHaIn3a

5 Cytb MeToa HauMeHbIuX kBajapaToB (MHK).

6 Ompenenenue «peaena ooHapykeHUs». UTo XapakTepusyeT HOHITHE «IIpezesia 0OHaPYKEHUs»?
Tema 3. KauecTBeHHbIH aHAJN3 KATHOHOB U AHMOHOB. MeTobI pa3aejieHUusl U KOHUEHTPHPOBAHUSA
B aHAIMTHYECKO XUMHUH

1 Meroap! konueHTpupoBanus. Cyts. [IpumeHeHne B aHATUTHYECKON XUMHUU.

2 Meronas! pazaenenensi. CyTb. [lpuMeHeHNe B aHATUTHUECKONH XUMUH.

3 KauecTBeHHBII aHAIN3 KATHOHOB

4 KauecTBeHHBIH aHaJIN3 AHHOHOB

Tema 4. KontuvecTBeHHblll aHanu3. MaTeMaTuyeckasi 00padoTka pe3yibTATOB KOJUYECTBEHHOIO
aHaju3a.

1 KpuBas turpoBaHus. B kakux KoOpAHMHATaxX CTPOSTCS JIorapu(pMHUYECKHE M JIMHEHHBIC KPHBBIC
TUTPOBAHUSL.

2 TurpoBaHue, CKaYOK TUTPOBAHHMS, TOUKA SKBUBAJICHTHOCTH, KOHEYHAsI TOYKA TUTPOBAHUS

3 CymHOCTh NPSIMOro, 0OpPaTHOTO TUTPOBAHUS U THTPOBAHHUS 3aMECTUTEIIS.

4 TlpuMmepsl MEPBUYHBIX U BTOPHYHBIX CTAHJAAPTHBIX PACTBOPOB, HCIIOIB3yEMBIX B KHCIOTHO-OCHOBHOM
TUTpoBaHUM. HanummTe ypaBHeHUs peakuii, yKaxkute (pakTopbl 3KBUBAJICHTHOCTH.

5 U3meHenune BUAa KPUBOW TUTPOBAHMS (BEIMYMWHA CKadKa, TIOJOKEHHE TOYKW IKBUBAJICHTHOCTH) TPU
W3MCHEHUH: a) KOHIIGHTPAIlMH PacTBOPOB; 0) BETWYMH KOHCTAHT KHCJIOTHOCTH WJIM OCHOBHOCTH; B)
TeMIIepaTyphl

Tema 5. I'paBuMeTpHUYecKHii aHAJIN3
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1 CymHocTh rpaBUMETPHYECKOr0 MeToa aHanu3a. [[puMenenue B Gpapmamn

2 Bunasl ocagkoB, ocaxxaeHHas Gopma

3 XuMH4ecKkuil 3KBUBAJCHT U ()aKTOP SKBUBAIIEHTHOCTHU BEIECTBA.

4 CrnocoObl BEIpayKEHHS KOHIIEHTPAIUU CTAaHAAPTHBIX PaCTBOPOB.

Tema 6. UHcTpyMeHTANbHBIE ((PU3UKO-XMMHYECKHE) H JIEKTPOXUMHYECKHE METOAbI aHAJIN3a

1 CunekrtpanbHblil MeTox aHanu3a. [IpumeHeHue ero B aHaiu3e JIEKapCTBEHHBIX NIPENAPATOB U ChIPhS

2 JlroMuHECUEHTHBIN MeTo/] aHanu3a. [I[puMeHeHne ero B aHanu3e JIeKapCTBEHHBIX MPENapaToB U ChIPh
3 TypOunumerpudeckuil MeTon aHanmu3a. [IpuMeHeHne ero B aHaJIHM3€ JICKAPCTBEHHBIX IIPENapaToB U
CBIPbS

4 CnextpodoTomMeTpruecKkuii MeTo ] ananu3a. [I[puMeHeHne ero B aHanu3e JeKapCTBEHHBIX MPETMapaToB
U CBIPbs

Tema 7. MoJieKyJISIpHBIH CHIEKTPAIbHBIA aHaJIN3. JIOMUHECHEHTHBIH aHAJIN3

1 TIlpoucxokaeHue CIEKTPOB HCITyCKaHUS (IMUCCHOHHBIX) U CIEKTPOB MoriouieHus (abcopOLnOHHBIX)
aTOMOB M MOJIEKYJI C TIO3UIIMHA KBAHTOBOW TEOPHH.

2 Jlnama3oHbl JUIMH BOJH nony4vator Y -, sunumsie, UK-criekpbr?

3 3axon bepa 1 ero ocHOBHBIE OTpaHHYCHUS.

4 brok-cxemMa M ONUIIMTE MPUHLUIBI PabOTHl CIEKTpOMETpa ¢ MOHOXpomaTtopoM B Y@ / BHAMMOIA
oOmactH.

5 Baxnsie xpomodopsl B YO / BHIUMOM JHarta3oHe.

6 OcoOeHHOCTH KOJeOaTeIbHOW CHEKTPOCKONHH, 00YCIOBUBIINE €€ 3HAYUMOCTH I aHAJTUTHUCCKOM
XUMUH.

7 OcHoBHEbIe y3716I coBpeMeHHBIX UK criekTpoMeTpoB.

8 HWcrounuku m3nydenuss B MK-cnextpomerpax mpu paboTe ¢ OMKHUM, cpeaHuM, nansHuM HWK-
Juarna3oHaMu

9 OcHOBHO# 3aKOH, UCTIONB3YEMBIH I KOTMYECTBEHHOTO aHalln3a, U 00macT ero mpuMeHeHus B MK-
CHEKTPOCKOIIHH.

Tema 8. XumMuyeckre THTPUMeTPHYECKHE METOAbI AHAJIHM3A

1 KwucnoTHO-OCHOBHOE THUTpOBaHUE. Ero BUbI, MpUMEHEHNE

2 OKHCINTENbHO-BOCCTAaHOBUTEIBHOE TUTPOBaHUE. Ero BUBL, IpUMEHEHHE

3 OcamutenbHoe TUTpOBaHUE. Ero BUABI, NpUMEHEHHUE

4 TlepmanraHaToOMeTpHs KaK OCHOBHOH cItoco0 aHann3a MHOTHX JICKAPCTBEHHBIX MIPENapaToB.

Tema 9. XpomaTtorpaguyeckue MeTOAbI AHAIU3A

1 BymaxkHble 1 TOHKOCIOHHBIE XPOMATOTPAMMBI

2 MeptBbIit 00beM KOJOHKH. Kakre 00beMbl OH B ce0s1 BKIIIOYAET.

3 Tpu oCHOBHBIX cHIOCO0A JETEKTUPOBAHUS B Fa30BOH U JKUAKOCTHOHN XpoMaTorpaduu.

4  OcHOBHbIE METOBI KOJIMUYECTBEHHOI'O XpoMaTorpauieckoro aHanusa. B kakux ciaydasx HCHONB3YIOT
TOT WIXA UHOH MeTOx?

5 Ponb moaBmwxkHON ¢a3pl B Ta30BOM M KHUIKOCTHOH Xpomartorpaduu. I[lpuBenute mnpuMepsl
HETOABWXHBIX (a3 B ra3oTBepA0(ha3zHON U ra30KUIKOCTHON XpoMaTorpaguH.

6 ['pagueHTHOE 3TIOMPOBAHKE B TA30BOM M KHUJKOCTHOH XpoMarorpaduu.

Tembl pedepaTHBHBIX COOOLICHUI MOTYT OBITh MPEIUIOKEHBI MIPETojaBaTeeM U3 BBIIICIEPEUNCICHHOTO
CIIMCKA, a TAaKKe 00YJaIOMMCS B MIOPSAAKE TMYHONH MHUIMATHUBBI 110 COTJIACOBAHUIO C MIPENOJaBATEIIEM.

2.3. l'[epeqeﬂb CUTYAIIMOHHBIX 3a/1a4 JJIA TEKYIIEro KOHTPOJIA yCI€EBAEMOCTH

Tema 1. O0mme TeopeTnYecKHe OCHOBBI AHAJTHTHYECKOH XUMMH.

3agaya 1. Ilpu obcienoBaHuM mamueHTa oOHapy:KeHo, yTo pH miaa3mel kpoBu paBen 7,2. K
KaKUM 3200/eBAHUSIM MOKeT NPUBECTH 3TO OTKJIOHeHHe PH oOT HOpPMBI M Kak MOXKHO
JIMKBHIHPOBATH 3Ty NMATOJIOTHIO?

a) [IpuBonuT 5mn 3710 OTKIOHEHHE pH K anmno3y?

6) [IpuBoauT 1111 3T0 OTKINOHEHME pH K anmKkamozy?

B) MOHO J11 TMKBUAKMPOBATH 3TO oTKIOHeHUe pH npu npueme nauuentom 0,9% pacteopa NaCl?

r) MOXHO 71 TUKBUIMPOBATE 3TO OTKIOHeHHe pH npu npueme nanuentom pacrsopa NaHCO3?

1) MOKHO JTH JIMKBUIMPOBATh 3TO OTKIOHEeHHe pH mpu npueme nanuentom pacteopa NH,CI?

OrtBer:

CHmxenne pH mia3Mel KpoBH 110 cpaBHEHHIO ¢ HOpMOH (7,40) MPUBOAMT K aluA03y.
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JlukBuaupoBaTh 310 cHIKeHne pH MoxkHO puemoM manreHToM NaHCOj3, Tak Kak 3Ta Colb JaeT IpH
THIIPOJIN3E ILEJIOUHYIO PEAKIIUIO CPEIBL.

Henp3s mpumensars 0,9% pactBop NaCl, umeronmii HedTpanbHyto peakuuo u pactBop NH,CI,
JTAIOIIVH MTPU TUAPOIU3E KUCITYIO PEaKIUIO CPEIbl.

3agaya 2. Ilpu obcjienoBaHuM MalUeHTa oOHapy:keHo, yTo pH miaa3mbl kpoBu paBeH 7,6. K
KAKUM 3200JIeBAHUSIM MOKeT NPUBECTH JTO OTKJIOHeHHe PH oOT HOpMBI M KaKk MOXKHO
JIMKBUHUPOBATH 3Ty NATOJIOTHIO?

a) [IpuBomuT 1mu 3710 OTKIOHEHHE pH K ammmo3y?

0) [IpuBomut 11 3710 OTKIIOHEHHE PH K ankanozy?

B) MOHO JI1 TMKBUANPOBATH 3TO oTKiIOHeHUe pH npu npueme mauuentom 0,9% pacteopa NaCl?

r) MOXHO i1 TMKBHIUPOBATh 3TO OTKJIOHeHHe pH mpu mpueme naruentom pactBopa NaHCO;3?

1) MOKHO 71 JIMKBUIMPOBATh 3TO OTKIOHeHHe pH mpu npueme nauuentom pactBopa NH,CI?

OTBert:

[ToBeimenne pH mua3mer KpoBH M0 cpaBHEHHIO ¢ HOpMOH (7,40) MPUBOIUT K aJKaI03y.

JlukBuarpoBaTh 3TO moBEIeHHEe pH MoxkHO ipremoM manuernToM NH4Cl, Tak kak 3Ta cCoib JaeT IpH
THIIPOJIN3E KUCITYIO PEAKLUIO CPEIBI.

Henp3s mpumensats 0,9% pactBop NaCl, umetomuii HeTpanbHyo peakmuio U pactBop NaHCOs,
JTATOIIHIA TIPH THIPOJIH3E MEIOTHYIO PEAKIIUI0 CPEIbL.

3agaya 3. IIpu oOciieoBanNu ManueHTa o0Hapy:KeHo, 4TO0 pH kenynoyHoro coka paseH 2,7. K
KaKuM 3a00J1eBAHUSIM MOKeT NpHuBecTH 3T0 oTkJIoHeHue pH ot Hopmbl (0,9 - 2,5) n Kak MOXKHO
JIMKBHIHPOBATH 3Ty NATOJIOTHIO?

a) MImeer 11 3TOT MalMeHT MOBBIIIEHHYIO KUCIOTHOCTD JKEITyJOYHOI0 coKa?

0) MmeeT 111 3TOT NalMeHT NOHWKEHHYIO KHCIOTHOCTD JKEJIyI0YHOTO COKa?

B) MOXHO JIM TMKBUAUPOBATH 3TO OTKIoHeHUe pH npu mpueme manmerToM pactBopa NaHCO5?

r) MOXHO 11 TUKBUIUPOBATH 3TO OTKJIOHEeHHE pH npuemom naruentom 0,9% pacresopa NaCl?

1) MOKHO I JIMKBUIMPOBATh 3TO OTKIOHEeHHe pH npuemom nanmentom pacteopa NH,CI?

Otser:

IloBbiieHne pH Keyao4yHOro COKa 10 CPaBHEHUIO C HOPMOM CBHJETENBCTBYET O IIOHM)KEHHOU
KHCJIOTHOCTH y TAI[eHTa.

JIMKBUIMPOBATh MOHIKEHHYIO KUCIOTHOCTh MOXHO mpueMom pactBopa NH,Cl, Tak kak 3Ta coib
JIaeT MPH TUAPOIIN3E KUCITYIO PEAKIHIO CPEJIBL.

Henb3s npumensats 0,9% pactBop NaCl, umeromuii HelWTpaibHyto peakiuto u pactsop NaHCOs,
JAIOMIMHA ITPH THPOIU3E METOUYHYIO PEAKIIUIO CPEBI.

3agaya 4. Paccuurats pH B 0,025 M pacTBope XJ10p0OBOI0POAHOIT KHCJIOTHI.
OTBert:

HCl < H"+ CI

[H'] = ¢(HCI) = 0,025 mons/n

pH = -1g[H"] = -1g0,025 = 1,6

3anaua 5. Beruucauts [H'] u pH 0,005 M NH;NO;, a Takike cTeneHb H KOHCTAHTY THAPOJIH32
NH;NO;.

OTtBeT:

CocrapisieM ypaBHEHHE PEaKLMK TUAPOIIN3A:

NH4++ Hzo = NH4OH + H+.

PaccunTsiBaeM KoHIeHTparmo H -HoHOB 1o popmyie:

K, . < :
H+]= ||_"+"£ SK, =176 1077
10

T a———
H+]: ﬁ:q—'.m 107 =LED 10 " mank/a
TG
pH =- 1gl,G9 107" =5,77.
Crenens ruaponusa h paccunteiBaem 1o Gopmysie:
H+
h =
L
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1,59 10"
h=_""___

e [

=337 10!

Koncranty ruaponunsa K, paccuurbiBaem o Gpopmyiie:

Ko
HI :L
HI

107
= =5ER 10"
1,75 107"

3agaua 6. U3 2,500 r Na,CO; mpuroromiu 500,0 mia pacreopa. Paccuurarh A5 3TOro
pacTBopa: a) MOJSIPHYI0 KOHIEHTPAUMI0, 0) MOJISAPHYI) KOHIEHTPAIUIO 3KBUBAJIEHTA, B) TUTP, I)
Tutp nmo HCL

Otger:

a) MoJsipHas KOHIICHTpAIMS - 3TO KOJMYECTBO MOJICH BEIIeCTBa, CojepxkKalieecs B 1 IuTpe pacTBopa.

n (Na,COs3) B 500 mu1. Torza B 1 sutpe niu B 1000 Mt conepxuTes:

o 2,500 1000
nl Ma,C0,) =—————— =004 7 | Tmouie/
M., ., 500

Takum o6pazom, C(Na,CO3)=0,04717 mois/m.

6) Eciin He oroBopeHo 0c000, TO B OCHOBE TUTPOBAHUS MpeanonaraeTes peakuus: Na ,CO; + 2HCI =
2NaCl + H,CO4

1 (aKToOp SKBUBAJICHTHOCTH paBeH 1/2.

MonsipHasi Macca SKBHBAJICHTa, CJIe0BaTeIbHO, paHa /,M(Na,COs).

| 106/
Lmina,co,) = 1090 —r300

( | 2-..r[][] 1000 2500 1000
,:-_I_% Ma 00 = = =004
2 500-17M,, ., 50 G300

N

- 1_clMa,co)l 717
cllgna.co,l= 1|/ =”-”;{' =004717 2 =0,08434
F &£

B) Ilo ompenenenuro TUTP - 3TO Macca BEIIecTBa B rpaMMax, cojepikariascs B 1 mi pactBopa. Torma
TiMaz0o,) =290 hosooor i,
T

r) Tutp 1Mo onpeznensieMoMy BEIIECTBY - 3TO KOJIWYECTBO IPAMMOB OIIPE/IEISIEMOT0 BEIIECTBa, KOTOPOE
SKBHBAJIEHTHO | MJI pacTBOpa COJIBI.

Tutp pactBopa Na,COz; mo HCI MmoxxHO paccuuTath, HalIpuMep, UCXOJIS U3 MOJIIPHOW KOHIIEHTPALIUH
skBuBaeHTa pactBopa Na,COs.(Y/,Na,CO;) - uncio moueii sxBuBanenToB Na,CO; B 1 mupe wmm 1000
M pactBopa,(‘/,Na;CO3)/1000 - umcio Moseit sxBuBanenToB Na,CO; B 1 Mt pacTBOpa.

[To 3aK0HY SKBHBaJIEHTOB CTOJIBKO ke dkBuBaieHToB HCI cooTBeTcTBYET 1 MIT pacTBopa Copbl.

[C(*/,Na,CO3)/1000]-M(HCI) - macca HCI B rpammax, cootercTByommast 1 mi pacreopa Na,COs, T.e.
T/MIL.

Tema 2. Tunbl XMMHUYECKUX PABHOBECUH 1 HX POJIb B AHAJIMTHYECKOH XUMMU.

3agaya 7. B saGoparopum umerotcsi cranaaptHbie pacrBopbi: HCI, NaOH, tpuiiona 6 u
HHAUKATOPBL: (eHoNdTANIeMH U XpoMoreH YepHblil. TpedyeTcst onpee/ T *KeCTKOCTh NHUThEBOM
BOJBI.

a) Uem o0OycCiioBII€HA )KECTKOCTH BOJIBI?

0) Kaxkoii metox TutpoBanus Bel BeiOepeTe 1151 onpeaeneHus >KeCTKOCTH BOIbI?

B) Uro BEIOEpETE B Ka4eCcTBE TUTpaHTAa?

r) Uto BeIOEpETE B KaUuecTBe UHIUKATOpA?

1) o kakoii hopmyse Oyzaere pacCUUTHIBATE KECTKOCTD BOJIBI.

OrtBer:

JKecTKOCTb BOJBI M3MEpSIETCS KOTHYCCTBOM MIULIAMONIEH SKkBHBaneHTa monos Ca’* m Mg® B 1 1
BOJIBL.

Jns  ompeneneHusi JKECTKOCTH BOJBI  CIEAYEeT BBIOpaTb METOJA KOMILIEKCOHOMETPHUYECKOTO
TUTPOBAHUSL.

B kadecTBe TUTpaHTa CieAyeT BHIOpaTh TPWIOH b, Tak kak oH obpasyer ¢ momamu Ca®* um Mg®*
NPOYHbIE BHYTPUKOMIUIEKCHBIE COEIMHEHUSI.
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B KadyecTBE MHIMKATOPA CIIEAyEeT BHIOPATh XPOMOTEH YePHBIH, Tak Kak OH 00pasyer ¢ moHamu Ca’’ u
Mg®" MeHee HpOYHBIC W OKpAIICHHBIC B APYroil LBeT (0 CPABHEHMIO C KOMIUIGKCAMH TPHIIOHA b)
KOMIUICKCHI.

OOI11yFO )KECTKOCTh BOJBI MOXKHO PACCUHMTATh 110 (hopMyJIe:

1
1 C(— mpunoub) V(mpuionE) 1000
C(_Caz+’M92+) — Z
Z

V(H,0)

Tema 3. KauecTBeHHBIH aHAJIN3 KATHOHOB U AHHOHOB. MeToAbI pa3iesieHusl H KOHIEHTPUPOBaHUSI
B AaHAJTUTHYECKOH XUMUM

3agaua 8. B GOIbHHNY NOCTYNHI HAIHEHT ¢ oTpaBjeHmeM Sr’. Ammgosom. B GoibHuue
HMeIOTCsA cJIelyoLue npenaparbl:

b, —c| — 5 Y\ /Y HZN\ //o

it —C—151 CH—C
| /N
B0 =0 =501 HS—CH, OH
Yuautuon Tpunon b Hucrenn

Kakoit u3 HUX 11e11ecoo00pa3Ho NCMIOIB30BATh ISl BRIBEACHUS Sr* u3 opraHusma?

a) Kak Ha3pIBaroTCs mpemnapaTsl, KOTOPbIE UCTIONB3YIOTCA IPU OTPABICHUSX?

0) Mo>kHO 7111 17151 BBIBE/ICHHSI HOHOB Sr* u3 OpraHu3Ma HCIOJIb30BaTh YHUTHON?

B) MOXHO J11 7151 BBIBEJIEHUS] HOHOB Sr* u3 OpraHu3Ma UCIOIb30BaTh LIUCTEHH?

r) MOSKHO JIM JUTSl BBIBEICHHS HOHOB Sr™° n3 OpraHu3Ma UCIONIb30BaTh TPWIOH b?

1) UTO JIS)KHUT B OCHOBE JIMKBUJIAIIUK OTPABJICHUS BEIOPAHHBIM MpenapaToM?

OTBerT:

[IpenapaTsl, HCHIONB3yeMbIE IIPU OTPABICHUAX, HA3BIBAIOTCS AaHTUAOTHI.

JInist BBEIBEICHUS HOHOB Sr°* M3 OpraHu3Ma Hejlb3s HCIIOIb30BaTh YHHTHON I IIUCTCHH, TaK KAaK OHH HE
CBA3BIBAOT HOH Sr2+ B IMMPOYHBIC KOMIIUICKCHBIC COCANHCHUS.

Jns BbIBEIEHUSI NOHOB Sr** u3 OpraHM3Ma cjieJlyeT NPUMEHUTh TPUIOH b, Tak kak OH oOpasyer ¢
HOHOM Sr”* POYHBIE BHYTPHKOMILIEKCHBIE COSIUHEHHS.

3amauya 9. B smaGoparopuu umerotcsi cranaaptubie pactBopbi: HCI, NaOH, Tpuiaona 6 mu
HHAUKATOPBL: (eHoNdTANIEMH U XpOoMoOreH YepHblil. Tpedyercst onpeaeuTh HKeCTKOCTh NUThEeBOM
BOJBI.

a) Uem o0OycCiioBII€HA )KECTKOCTh BOJIBI?

0) Kaxkoii metox TutpoBanus Bel BeiOepeTe 1151 onpeaeneHus >KeCTKOCTH BOIbI?

B) Uro BbIOEpeTe B KauecTBE TUTpaHTA?

r) UTo BBIOEpETE B KaueCTBE MHMKATOpA?

1) Io kakoit hopmysie Oyaere pacCUUTHIBATE KECTKOCTH BOJIBI.

OTser:

JKeCTKOCTb BOJBI M3MEpSIETCS KOTHYCCTBOM MIJLIAMONIEH SkBHBaneHTa oo Ca’* m Mg® B 1 1
BOJIBL.

s ompeneneHusi JKECTKOCTH BOJBI  CIEAYEeT BBIOpaTb METOJA KOMIIEKCOHOMETPHUYECKOTO
TUTPOBAHUSL.

B kadecTBe THUTpaHTa CieAyeT BbIOpaTh TPWIOH b, Tak kak oH obpasyer ¢ momamu Ca’’ m Mg”*
NPOYHbIE BHYTPUKOMIUIEKCHBIE COEIMHEHNUSI.

B KkauecTBe MHIMKATOPA CJIELyeT BHIOPATh XPOMOTEH YepPHbIi, Tak Kak OH obpasyeT ¢ moHamu Ca’ u
Mg®* MeHee MpoOdHBIE M OKpAIICHHBIC B APYroif IBET (II0 CPABHEHHIO C KOMILIEKCAMH TPHIOHA b)
KOMILJIEKCHI.

OO011yI0 )KECTKOCTH BOABI MOKHO PAacCUUTaTh IO PopMyIe:
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1
1 C(— mpunoub) V(mpuiouE) 1000
C( CGZ+ , Mg 2+ ) — Z
z V(H,0)

Tema 4. KonmuuecTBenHblii aHanu3. MatemaTudeckasi 00padoTka pe3yabTaTOB KOJIHYECTBEHHOTO
aHaJgmu3a.

3agaya 10. KakoBa KOHIEHTpaunusl XJIOPMA-HOHOB B pPAacTBOpe, MOJYYeHHOM NpPH CIVNBAHUH
PaBHBIX 00BbEMOB PacTBOpOB, coxepxamux 2x10° M ximopuaa marpus, 0.33x10™ M xaopmaa
Kajus u 5,0 x10° M coustnoii Kucaorni?

OTBert:

B kaxmom pacTBOpe KOHLEHTpalMs XJIOPHI-MOHOB paBHA KOHIEHTPAIMH COOTBETCTBYIOIIMX
COEIMHEHU, T.K. B HUX IUCCOIUHPYIOT HOHHOE COeIMHEHNE XIOPH Kalusl U ColisiHas KucioTa. CHavyana
mpeoOpaszyeM Juciia Tak, 9TOOBI ypaBHSATH MIOKA3aTeIH CTENeHEH, IPUBEs NX K HAaHOOIbIIeMY:

2x10°=0,2x10"*

0.33 x1070.33 x10™

5,0 x10°=0,050 x10™*

Pesyasrar crnoxenus: 0,580x10* M

TOYHOCTH CyMMBI [OJKHA ONpPEAETSATHCS YUCIOM 2x10™ , C HaMMCHBIIMM YHCJIOM JICCATHYHBIX
3HaK0B. [103TOMy OKpYTIsieM MOJTYdEHHYIO CyMMy 10 IEpBO# Ii(pbI Mocie 3amnsToi, T.e. 10 0,6x10™. C
y4eToM pa30aBIeHHS B KOHEYHOM 0OBEME KOHLCHTPALMS XJIOPHA-HOHOB cocraBimser (0,6x107)/3=
0.2x10* M.

Tema 5. I'papuMeTpUYecKuii aHAIU3.

3apaua 11. Cmemaan 500 Mo 0,002 M pacrBopa xiopuga 6apus u S00 ma 0,001 M pacreopa
cyabdara kaaus. Belnager Jim B 3TUX YCJI0BHSAX 0ca0K cyiabdara 6apus? [IP(BaSO,) = 1,1-10™.

OTBert:

YcnoBue 00pa3oBaHHS OCAIKOB: IMPOU3BEACHHE KOHIEHTPAIMM WOHOB JIOJDKHO OBITH OOJbIe
npousBeqeHus pactsopumoct [TKUIIP.

[IKU = ¢(Ba®")-¢(SO,).

[Ipu cMemmBaHMHM paBHBIX OOBEMOB PACTBOPOB, KOHIIGHTPAIMM HMOHOB YMEHBINAIOTCA B 2 pasa,
CJIeJTIOBATEIHHO:

[Ba®*] = ¢(BaCl,) = 0,001 mMos/n

[SO4*] = ¢(K5S04)=0,0005 Mob/

IIKHM = 0,001-0,0005 = 5- 10'7, ITKUIIP, ocamok BeITTagaeT.

Tema 6. HHCprMeHTaJ’IBHBIe ((l)I/I3I/IKO-XHMPI‘ICCKI/Ie) U JIEKTPOXUMHUIECCKHUE METOAbI aHAJIHU3A.

3amaua 12. Mo:XHo Ji B KHCJI0ii cpejie AeiicTBHEM IMXpoMAaTa Kajusi oKHCIuTh: a) Fe” 1o Fe™';
0) Mn?%* 10 MnO,?

OTBert:

s pemeHuss Bompoca HEOOXOOMMO CPaBHUTH CTaHIAPTHBIE OKHCIMTEIBHO-BOCCTAHOBHUTEIBHBIC
NOTEHIHANbl  OKUCJINTEIbHO-BOCCTAHOBUTENBHBIX CHUCTEM. bojee CHIBHBIM OKHCIHTENEM OyneT
OKHUCJICHHAasA (bopMa TOMH CHUCTCMBI, CTaHI[apTHBIﬁ OKHCJINTETbHO-BOCCTAHOBUTEIIbHBIN IIOTCHIIMaJI

KOTOpO# OoIbIIIe.
E" . o =1,33e

E" L, =0,77e

i

E" . L. =L51r
bt e] M

[Morenmman cucrembl Cr,0;7/Cr¥*, Gonbure, yem morenmman cuctembl Fel'/Fe®* u menbine, uem
MOTEHIIMAT CUCTEMBI MnO4‘/Mn2+, CJIeJIOBATEIILHO, Fe®* MOXHO OKHCIUTD mo F e JeHCTBUEM TUXpoMaTa
Kaus, a Mn?* 10 MnO, He OKHCIIAETCS.

Tema 7. MoJieKyJAPHBIN CIEKTPAJbHBIN aHaIM3. JIIOMUHECHEHTHBIA aHAJIU3.

16



3agaua 13. las onpeneseHus KeCTKOCTH apTe3HAHCKOIl BOJAbI MPoBeau (POTOIIEKTpPHUECKOE
TutpoBanme 20 cm® ee kommiekconom |11 B mpucyrerBun 3pHoxpoma uepHoro T. BbLiu moaydeHs
cJeayIonie pe3yJbTaThl THTPOBAHUA:

O6bem kommrexcona ITL, em® 0, 0 1 1 2,0 2 3 3
0 5 0 5 5 0 ,5
Caeronponyckanue T, %0 1 9 8 8 78, 8 8 8
00 0 5 0 5 0 2 4

Paccunrarh KeCTKOCTH BOABI, €CJIM MOJIIPHAsi KOHLEHTPauus 3KBUBaJieHTa KoMIuiekcona 111
pasua 0,1000 moan/qm°.

OTBerT:

AHanu3 BBIIOJIHEH METOAOM (OTORIEKTPUUECKOr0 TUTPOBaHUs. JKECTKOCTh BOJIBI OOYCIIOBJICHA
HaJlMYueM B HEW coJieM KajbliMsl W MarHusi U BBIpa)XKaeTcs B MMOJTB/ M. Hns pemenust 3amauu
HEOOXOMMO MOCTPOUTH KPUBYIO TUTPOBAHUS U ONPEAETUTh 00bEM, N3PACXOIOBAHHEBIN Ha THTPOBaHUE
(Vows).

T %
100 +4

90 -

80
]
70 M gP
005115225335
Pucynok 1 — KpuBast pOTOKOTOPUMETPHUUECKOTO THTPOBAHKSI BOJIbI PACTBOPOM KOMILICKCOHA.

MetonoM KacaTenpHBIX ompenenseM: V,,= 1,75 cM®. PaccuuThiBaeM IKECTKOCTH TI0 3aKOHY
9KBHBAJICHTOB:
C(Ca** Mg?**) V(H;0)=Comm’ Vicou:
C -V 0,1-1,75

C (Cazﬂ Mg2+) = ‘{‘}ME”HZS’;““ ==y - 0,00875 mons/nm® = 8, 75 MMomb/am°.

3amaua 14. [Ins onpeneennst HATPHSL B MOJIOKE 5 cM° ero pa3GaBWiIM B MepHOii Kos16e Ha 100
cM’® M SMHCCHOHHON TUIaMeHHOl dQoToMeTpHell NPOAHAIM3MPOBAIM €ro M JBAa CTAHIAPTHBIX
pacTtBopa. B pesyiabTare aHaan3a ObLIN HOJYYEHBI CJeAyIOIIHE JaHHbIC:

C(Na"), mxr/cm® 15 30 X
I, MKA 42,5 70,5 61

PaccuuTaTh cojep:KkaHHe HATPUS B MOJIOKe (MI/AM’).

OrtBert:

B omuccmonHo# mnamenHo# Qoromerpum BenmunHa ¢GoToToka | Tem Oonbime, WeM Oobie
KOHILIEHTpauus pactBopa. M3 ycinoBus 3amaun BUIHO, 9TO |i>1>lae;, T.€. OMMH cTaHZAPTHBIA PacTBOP
“MeeT OOJIBIIYI0 KOHIICHTPAIUIO, a IPYroil — MEHBITYI0, YeM aHaJIN3UpyeMbIi pacTBop. B aToM cirydae
JUIL PEUICHUS] HCIOJB3YIOT METOJI OTrPaHWYHMBAIONIMX PACTBOPOB: TOTOBAT CEPHI0 CTaHJAPTHBIX
PacTBOPOB U M3MEPAIOT BEIUYMHBI CHIIBI POTOTOKA | 3THX pacTBOPOB U NPOOBI B OIMHAKOBBIX yCIOBHUSX.
3areM BBIOMpAIOT /IBa CTAHJAPTHBIX PACTBOPA — «OTPAHUYMBAIONINE PACTBOPBD — Tak, 4To0bl C1<C<(,
A > >

Pacuer Hen3BeCTHOI KOHIIEHTPALMU IPOBOJAT 110 opMyJIe:

¢, =g+ GGl

|2_|1

(30-15)-(61—-42,5)
70,5-42,5

C,=15+ = 24,91 mMkr/cM°.
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Tak kak npo6a MoJIoka Oblia pa3daBieHa, CoJiepKaHue HATPUsI B MOJIOKE PABHO:

C."=C -\\//“' K — 24,91-% =498, 2 mkr/em® = 498,2 mr/nam’.

Na X

alL 4.
Tema 8. Xumnueckne THTPUMETPUIECKHE METOAbI AHAJIN3A.

3agaya 15. B gaGopatopum umerorcs crangaptHelie pactopbl: HCl, NaOH, KMnO, n
HHIMKATOPBI: MeTWIPOT U (eHondTanenn. Tpedyercs onpeneJuTb KOHIEHTPAIUIO HOHOB Fe*' B
N THEBOMH BoJe.

a) Kakoit MeTox THTpOBaHHs BbI BeIOepeTe 11t ONpeeeHns KOHIIGHTPAIMK HOHOB Fe®*?

0) Uto BBIOEpETE B KauecTBE TUTpaHTa?

B) UTo BeIOEpETE B KaUeCTBE MHANKATOpa?

r) Kak Bl 000cHOBEIBacTe BEIOOp MHAMKATOpPA?

1) [o kakoit popmye GyeTe pacCUNTHIBATH KOHIEHTpaIuio HoHoB Fe?* B mutheBoii Boje?

Otger:

JI7ist OTpeieeH s KOHIHTparun HoHos Fe?* ClIeyeT BEIOpATh METOJ| OKCHANMETPUH, TaK KaK WOHBI
Fe?* SBISIOTCS BOCCTAHOBUTEIISMH.

B xauecTBe TUTpaHTa cnenyeT ucnonb3oBaTb KMnO,, KOTOPBIA SBISETCS CUIIBHBIM OKUCIUTEIIEM.

B kavecTBe MHIMKAaTOpa CiIeAyeT HCIOJb30BaTh cTaHAApTHBIN pacTBop KMnQO,, Tak Kak B KUCIOU
cpene nuousl MnO, BOCCTaHABIMBAIOTCS JO OCCI[BETHBIX HOHOB Mn?".

KoHuenTparuio noHoB Fe”* B nutbeBoii Boje paccuuTHIBAIOT 1O (hOpMYyJIE:

1 c(t kMno,) v (KMno,)
C(=Fe*) =—*~
VA

V(H,0)

3agauya 16. B nadoparopum umeroTcs cranaapteHble pactBopbi: |, NaOH, KMnO, un
HHIMKATOPBI: XpOMOreH 4YepHbIii u Jakmyc. TpeOyercs ompeneants konmentpamuio HCl B
pacTBope.

a) Kakoit meton turpoBanus Ber BeiOepete?

0) Uro BBIOEpETE B KaUeCTBE TUTPaHTa?

B) Uto BhIOEpETE B KauecTBE MHANKATOpa?

r) Kak Brl 000cHOBBIBaeTE BBIOOP MHIUKATOpA?

1) o kakoii popmyne Oyaere paccuntriBaTh KoHIeHTpanuio HCI B pactBope?

OTser:

Huns onpenenenus konuentpauun HCI B pacTBope ciieyet BBIOpaTh METO HEUTpaTH3aIny.

B kauecTBe TUTpaHTa cieqyeT UCMONb30BaTh CTaHIAPTHBIN pacTBop menoun NaOH, Tak kak menous
HEUTpaIM3yeT pacTBOP KUCIOTHI.

B kadecTBe nHAMKATOpa CIIEAYET BEIOPATh KUCIOTHO-OCHOBHON MHJMKATOP JIAKMYC, TaK KaK HHTEepBal
W3MEHEHUS er0 OKPacKH BKIFOUaeT B ceOst 3HaueHus pH B TOUke SKBUBaJICHTHOCTH.

Konuentpanuio HCI B pactBope paccuuThIBaroT 1o Gpopmyie:

) c(! NaOH) V(NaOH)
C(~HCl) = Z
zZ

V(HCI)

3amaua 17. B JnaGopatopum umerorcs cranaaptibie pactBopbl: HCl, NaOH, KMnO, u
HHIMKATOPBI: MeTHWIPOT U (peHoTanenn. Tpedyercs: onpeaeauTs KoHIeHTpanumo coabsl Na,CO;
B BoJie.

a) Kaxoiif meron tutpoBanust Ber Beioepere?

6) Uro BrIOEpETE B KauecTBe TUTPaHTa?

B) Uro BbIOepeTe B KauecTBe HHANKATOpa?

r) Kak Brr 060cHOBBIBacTe BEIOOp WHAUKATOPA?

1) Io kakoit hopmyre Oymere paccunThiBaTh KOHIEHTpauio Na,CO; B Bojie?

OTsert:

s onpenenenus koHueHTpauuu consl Na,CO3 B pacTBOpe ciieayeT BRIOpaTh METOA HEUTpanu3aluy.
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B kauecTBe THUTpaHTa ClIeAyeT UCIOIL30BaTh cTaHaapTHeIH pacTBop HCI, Tak kak nonsl Na,CO; npu
TUAPOIU3E AAIOT MIETIOYHYIO PEAKIHIO CPEIbI.

B kauecTBe MHAMKaTOpa I (PUKCUPOBAHMS TOYKH 3KBUBAICHTHOCTH CIIEAYET BhIOpaTh METHIIPOT,
TaK Kak MHTEpBaJ] MEPEXoja OKPACKU ITOT0 MHIUKATOpAa HAXOJUTCS B KHUCIOH cpele, KoTopas UMeEeT
MECTO U B TOUKE SKBHBAJIIEHTHOCTH.

Konnentparnuro Na,CO3 B BoJie paCCUUTHIBAIOT N0 (hOpMyIIe:

ct Hel vHCD

C(l Na,CO,) =~
z V(Na,CO,)

3agaua 18. Onpeaesnts maccy Na,CO; B 250,0 M pacTBopa, eciim Ha TuTpoBanme 25,00 mu
3TOr0 pacTBOpa ¢ MHANKATOPOM METHJIOBBIM OpaH:KeBbIM H3pacxogosano 20,20 ma pacteopa HCl
¢ koHnenrpaumeii 0,1010 mosn/.

OTBerT:

IIpsimoe TuTpoBanue. HaBecka ompenensieMoro BeIIecTBa WM alNMKBOTHAS YacTh aHAJIU3UPYEMOTO
pacTBOpa THTPYETCS HEMOCPEACTBEHHO THUTpaHTOM. OmpenenseM MOJSPHYI0 MacCy O3KBHUBAJICHTA
Na,CO;. C naHHBIM UHIUKATOPOM TUTPOBAHHE UJICT MO PEAKIINU:

Na,CO; + 2HCI = 2NaCl + H,0 + CO; (1).

®axrop 3xBuBasieHTHOCTH Na,CO3 paBeH Y,

3aKOH HKBHBAJICHTOB B 3TOM CIIy4ae UMEeT BHI:

n(*/,Na,C0Os) = n(HCI) u M(*/,Na,C0O5) = 53,00 r/momns(Na,COs) = n(*/,Na,COs)-"/,M(Na,COs).

KomuuectBo Bemiecrsa sxBuBanentoB HCI paBHo:

n(HCI) = C(HCI)-V(HCI).

O6’beM TUTpaHTa MEPEBOAUTCA B JIMTPLI U, YUYHUTHIBAA, YTO Ha TUTPOBAHHC B3sATa AJIMKBOTHASA 4aCTb
HCCIIEIyeMOTO PacTBOPA, PABHAS OTHOIIEHHIO V o6 Vimmmern = 250/25, omydaem:

M(Na,CO3)=C(HCI)*V(HCI)*10**0.5M(Na,CO3)*250/25= =0.1010*20.20*10
3*52.99*10=1.081 r.

3apgaua 19. U3 BoagHoro pacrBopa, oobemom 100 mu, cogep:kamiero cMecb T'MAPOKCHAA H
KapOoHaTa HATpHs, 0TOOPAIU AJTMKBOTHYIO 4acTh - 20 MJI pacTBOpa [JIsl ONpeJe/ieHUs] LIeJI04YU U
Kap0oHaTa TpPH HMX COBMECTHOM MPHCYTCTBHH METOAOM ANUJAMMETPHYECKOI0 THTPOBAHUSA
pactBopom HCl ¢ mouasipHoii koHuentpanmeit turpanta c(HCD=0,1000 moan/n. TurpoBanme
NPOBOAMJIM B NPUCYTCTBMH JABYX HHAMKATOPOB: BHayajde - mo deHojdrajleuny, 3aTeM - IO
METHJI0BOMY OPaHKeBOMY.

Buauane orrutpoBbiBaercs (mo (eHondranenny) Bcs Ie04b M KapOOHAT A0 OmkapOoHaTa
(YTO IKBHBAJIEHTHO NOJIOBUHE KAPOOHATA, IPUCYTCTBYIOLIEr0 B PACTBOpeE):

HCI + NaOH = NaCl + Hzo+ Na2C03 = NaCl + NaHC03

Ha sTo pacxoayercsi 00beM TuTpanTa, paBubiii V;(HCI).

Ilpn panbHeiimmem mnpudasiaennu pacreopa HCl orruTpoBbIBaerca (0 METHJIOBOMY
OpaHkeBOMY) OMKApOOHAT (YTO SKBUBAJIEHTHO BTOPOM MOJI0BHHE KAPOOHATA, MPUCYTCTBYIOLIEr0 B
HCXOTHOM pacTBOpeE):

HCI + NaHCO; = NaCl + H,CO; = NaCl + CO, + H,0.

O6muii 06beM THTPaHTa, H3PACXOIOBAHHOI0 Ha 06a THTPOBaHus, cocTaBJsieT V,(HCI).

PaccuuTaiiTe KOHUEHTPAIUIO, TUTP, H Maccy THAPOKCUIA HATPUS W KapOoOHATa HATpHUS B
HCXOJHOM PacTBOpe, ecIM Ha TUTPOBaHMe aJMKBOTHI 20 Mu pacTBopa 3aTrpayeHo V;=18 ma m
V,=22 muJ1 pacTBOpa TUTPAHTA.

OTBert:

1) Paccantaem 00beM pacTBOpa TUTPAHTA, 3aTPau€HHOTO OT/IEIEHO Ha TUTPOBaHUE KapOOHATa HATPHA
u rugpokcuga Hatpusa. Ha tuTpoBanume OukapOoHaTa, YTO SKBHUBAJIEHTHO THUTPOBAHHUIO IOJIOBUHE
kapOoOHaTa, MPUCYTCTBYIOLIETO B MCXOAHOM PacTBope, 3aTpaueHo Vj - Vi = 22 - 18 = 4 mu pactBopa
tutpanTta. CliefoBaTteibHO, HAa TUTPOBAHWE BCErO KapOOHATa W3pacXoJI0BaHO B JiBa pasa Oolblie
TUTpaHTa, T.e. 2(V, - V1) =24 = 8 ML

Ha tutpoBanue menoyn norpedoBaicst o0beM tutpanta Vs - 2(Vy- Vi) =22 -8 = 14 mu.

2) Paccuntaem KOHIIEHTpALMIO, TUTP M MacCy KapOOHATa HATPHS B AaHATTU3UPYEMOM PacTBOPE, UCXOAS
13 3aKoHa SKBHBaJieHTOB. KonmduecTBa skBuBaieHTOB KapOoHarta Hatpus u HCI paBHBI Mexmy co0oii:
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n(*/,Na,CO3)=n(HCI). [TocKonbKy KOIMYECTBO SKBUBAIICHTA BEIICCTBA B PACTBOPE PABHO IPOHM3BEICHHIO
MOJISIPHOY KOHIIEHTPAILIMU SKBUBAJICHTA HA 00BEM PAcTBOPA, TO
¢(*/;Na,CO3)V (*/,Na,CO3z)=c(HCI)V(HCI).
OTcro/1a HAX0AUM MOJISIPHYIO KOHIICHTPAIUIO SKBUBaIeHTa KapOOHAaTa HATPHUs B PacTBOPE:
C(llzNaZCC)g):C(HCI)V(HCI)/V(N&QCO3):C(HC1)2(V2'V1)/V(N3.2CO3)=
=0,1-8/20=0,0400 moip/m.
MonsipHasi KOHIIEHTpalys KapOoHATa HATPUSI B PACTBOPE PaBHA
¢(Na,CO3)=c(*/,Na,C05)/2=0,0400/2=0,0200 momnp/1.
PaccunTaem THTp pacTBOpa MO KapOOHATY HATPUS:
T(Na,CO3)=c(Na,CO5)M(Na,CO3)-10°=0,02-105,989-10°=0,002120 r/mosb.
PaccunTtaem maccy kapOonata Hatpust B V=100 M1 HICXOZHOTO pacTBOpa:
m(Na,CO3)=T(Na,CO3)V=0,002120-100=0,2120 r.
3) AHaNOTMYHO pacCUMTacM KOHIIEHTPALUIO, TUTP W MacCy THAPOKCHAA HATpUsl B HCXOJHOM
pactBope. OueBUIHO, YTO
n(NaOH)=n(HCI), c(NaOH)V(NaOH)=c(HCI)V(HCI).
MonsipHasi KOHIICHTPAIHS THIPOKCHIIA HATPUS
¢(NaOH)=c(HCI)V(HCI)/V(NaOH)=c(HCI)[V,-2(V,-V1)]/V(NaOH)=
=0,1-14/20=0,0700 mob/m1.
Tutp pactBOpa 1Mo ruIPOKCUIYy HATPHSI
T(NaOH)=c(NaOH)M(NaOH)-10°=0,07-39,9971-10°=0,002800 r/m.
Macca rupokcuia HaTpusi B ICXOAHOM pacTBope o0bemom V=100 mur:
m(NaOH)=T(NaOH)V=0,002800-100=0,2800 r.

Tema 9. XpomaTtorpagmyeckne MeTOAbI AHATU3A.

3agaua 20.J1s xpomartorpadguyeckoro ompenejeHMss HHUKeJs Ha Oymare, NPONMTAHHONI
PAcCTBOPOM IMMETHJIIJIMOKCHMA, NPUTOTOBUJIM TPU CTAHAAPTHBIX pacTBopa. sl 3TOro HaBecky
0,2480 NiCl,  6H,O pacTBopuau B MepHoii Koi6e Ha 50 Mu1. 3aTeM U3 3T0H K001 B3s111 5,05 10,0 1
20,0 mu 1 pazdaBuiu B koJ0ax Ha S50 mu. Hccienyemblii pacTBOp Takxe pa30aBu/IM B MepPHOM
Ko0J10e Ha 50 mur.

IMocTpoiiTe kannGpoBouHbIil rpaduk B kKoopaunarax h — Cyi u onpeiesinTe comepKaHue HUKEJsI
(Mr) B HcClIelyeMOM pacTBOpe, ecIi BbICOTa MMKOB CTAHIAPTHBIX pacTBopoB paBHa h; = 25,5; h;
=37,5; h3 = 61,3, a BbICOTA KA HCCIEAyeMOro pactsopa pasua hy, = 49,0 mm.

OTBert:

Haxomum maccy nukenst B HaBecke NiCly6H,0, yunrtsiast, uro M(NiCly6H,0) u M(Ni) — momsipasie
maccel NiCl,6H,O u Ni coorBerctBeHHO paBHbI 238 1/MONb ¥ 59 r/™MoOjb. Torma macca HHKETsS B
uccienyemoii HaBecke NiCl, 6H,0 coctaBuT:

my; = (59 "0,248) /238 =0,0615

0,0615r — 50 mut coneprkanure HUKeNs B iepBoii kosbe 0,00615 r/50min

Xr-5Mn

0,0615T — 50 M1 coneprxanne HUKeNst BO Bropoit konbe 0,0123 r/50mi

Xr-10 M

0,0615 - 50 M conepxanne HUKeNS B TpeTbei komoe 0,0246 r/50 mu

Xr-20 mn

Ha ocHOBaHMM NPOBEICHHBIX PAaCUETOB CTPOUM IpadMK B KOOpAMHATAX: N, MM — coepKaHie HUKEIs
(C, /50 mm). Ha rpaduk HaHOCHM BBICOTY MHKa HCCIEAyeMOoro pactBopa h=49 MM u Haxomum
coJep:kaHue HuKens B uccienyemom pactsope C = 18,45 mr/50m.

2.4. [IpoBeneHne KPyIJaoro croJia mno reMe «AHAJIMTHYECKAs] XMMHS — KAK 0CHOBOIIOJIAraroiasi
AUCHUILIMHA J1JI5l 0CBOEHUS OyIyIIel CennaJbHOCTH

OIIK-1 CnocodeH ucnoJib30BaTh OCHOBHBIE OHOJIOTHYecKHe, PU3UKO-XUMHYECKHE,
XUMHYeCKHE, MAaTeMaTHYeCKHE METOIbI 1JIsl Pa3padoTKH, HCCJIAETOBAHMIT 1
JIKCHEPTU3BI JIEKAPCTBEHHBIX CPECTB, H3rOTOBJIEHH JIEKAPCTBEHHBIX
MpenapaToB

3Hath OcHOBHbIE (PU3UKO-XMMUYECKHE U XUMUYECKHE METO/Ibl aHAIN3a JIJISl pa3paOoTKH,
VCCIIEJOBAHNUN, DKCIIEPTU3bI, H3TOTOBJICHMUS JIEKAPCTBEHHBIX CPEACTB
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YmMmeThb Hcmonb30BaTh OCHOBHBIE (PU3UKO-XUMHUSCKUE M XUMHUYECKUE METO bl aHAITN3a IS
pa3paboTKH, CCIEJOBAHNMN, SKCIIEPTHU3BI, M3TOTOBIICHUS JIEKAPCTBEHHBIX CPEJICTB
Brnagets MeTtoponorueid UCNONB30BaHUS (PU3UKO-XUMUYECKHX W XUMHYECKHX METOJIOB IPH
pelmieHnH TpoQecCHOHANBHBIX 3amad  (pa3paboTka, HCCIENOBaHUS, OJKCIIEPTHU3a,
M3TOTOBJICHUE JIEKAPCTBEHHBIX CPEJICTB)

3. IIpomexyTouHasi aTTeCTANMA

3.1. ®opma NpoMeKYTOUHOI ATTECTALUU — IK3aAMeH

Bomnpoce! k 3k3aMeny:

1. AnanuTndeckast XuMus Kak Hayka. OCHOBHBIE TOHSTHS aHAJTUTUYECKON XUMUH.

2. AHanuTHUYeCKHE MPU3HAKU BEIIECTB U aHANUTHUYECKUE peakluu. THUIBl aHANTUTHYECKUX peakuui u
peareHToB.

3. IIpo6ooTdop 1 MPoOOIOATOTOBKA. DTAIBl U CIIOCOOBI IMOATOTOBKH 00pa3ia K aHalu3y.

4. PactBoppl. TeopHst >NEKTPOIUTHYECKONW TUCCOLMALMU: CHIIbHBIC, CIaOble BIIEKTPONUTHI, CTETeHb
JUCCOLIMAIINY, KOHLIEHTPALUS U aKTUBHOCTh, HIOHHAS CHJIa paCTBOPOB.

5. 3aKoH AEHCTBYIOMIMX MacC KaK OCHOBA Ka9€CTBEHHOTO aHAJN3a.

6. Xummudeckoe paBHoBecre. KoHCTaHTa paBHOBECHSL.

7. Tumel paBHOBECHH: T€TEpOr€HHBbIE, KHCIOTHO-OCHOBHBIE, OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE U
KOMITJIEKCOOOPa30BaHMSI.

8. Crioco0bl BbIpa)KEHUS PACTBOPUMOCTH MATIOPaCTBOPUMBIX CHIIBHBIX JICKTPOIUTOB.

9. [IlpomsBeaeHne pacTBOPUMOCTH, HOHHOE TMPOM3BEACHHE. YCJIOBHE OOpa30BaHUS  OCAJKOB
MaJIOpacTBOPUMBIX CHIIBHBIX 3JIEKTPOJIUTOB.

10. BausHue 100aBOK OAZHOMMEHHBIX M IIOCTOPOHHUX 3JIEKTPOJMTOB Ha  PAacTBOPUMOCTD
MaJIOpPaCTBOPUMBIX CHIIBHBIX 3JIEKTPOJIUTOB.

11. IlpoTonutnyeckast TEOpUs KUCJIOT U ocHOBaHM. [IpoTonuTuueckoe paBHOBECHE B BOJE.

12. XapakTepucTuKa CHIIBI KHUCJIOT U OCHOBaHUUA. KOHCTaHTBI KHUCIOTHOCTHM W OCHOBHOCTH M HX
MOKA3aTeIH.

13. Pacuer pH cuibHBIX B c1aOBIX KUCIOT U OCHOBAHUIA.

14. Tunponus. KoncranTa u creneds runponusa. Pacuer pH B pacTBopax rHIpOIU3YIOIIMXCS COJEH.

15. Bydepnsie cucremsl. 3Hauenne pH OydepHsix pacTBopoB. bydepHas eMKkoCTb.

16. OKuCIUTENH HO-BOCCTAHOBUTENbHBIE CHCTEMBL. OKHCINTENbHO-BOCCTAHOBUTENBHBIE TMOTEHIMAIIBI
pelokc-Tap.

17. Ypasuenue Hepucra. [lorenuuman (3/1C) peakumu.

18. BiusiHue pa3nnvHBIX (AaKTOPOB HA 3HAUCHHE OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX MOTEHIIMAIOB.
I'my6una nporexanus OBP.

19. Komriekcuble coequaenus. OO0IIas XxapakTepUCTHKA.

20. PaBHOBecusi B pacTBOpax KOMIUIEKCHBIX coequHeHU. KOHCTaHTBl yCTOMYMBOCTH M HECTOMKOCTH
KOMILIEKCOB.

21. BimsgHue paznuyHBIX (AKTOPOB HAa YCTOMYMBOCTh KOMIUIEKCHBIX COEIMHEHHUM, MPOLECCHI
KOMIIIEKCOOOpa30BaHMs B pacTBOpax.

22. [IpuMeHeHue OpraHnYeCKUX peareHTOB B AaHATUTUYECKON XUMHUH.

23. Pa3znuvHbIe aHAIMTHYECKUE KIACCH(HUKAIMU KaTHOHOB II0 IPYIaM: CepoBoOpoaHas (cynbhuaHasi),
aMMuadHO-(pocdaTHasi, KUCIOTHO-OCHOBHAS KITacCU()UKALIHS.

24. KauecTBeHHBIE pEAKIMU TIEPBOW AHATMTUYECKOW TPYIIBI KHUCIOTHO-OCHOBHOW KJIACCHU(DHKAIIUH.
OcHOBHBIE HOHBI, PU3HAKK peakiuil. KauecTBeHHbIE peakiuy TPEeThe aHATUTHIECKON TPYTITbl KHCIOTHO-
OCHOBHO# Kiaccudukanyy. OCHOBHBIE HOHBI, IPU3HAKH PEAKLIUH.

25. KauecTBeHHbIE pEaKIMM YETBEPTON aHAJMTUYECKON TPYIIBI KHCIOTHO-OCHOBHOW KJIACCHU(HKAITUM.
OcHOBHbIE HOHBI, TPU3HAKN PEAKIINH.

26. KayecTBeHHBIN aHaNM3 aHUOHOB. KauecTBEHHBIE PEakIMU TMEPBON aHATUTHYESCKON TPYIITbI aHUOHOB.
OCHOBHBIE HOHBI, IPU3HAKU PEAKLINIL.

27. PazneneHne ¥ KOHIIEHTPUPOBAHWE: OCHOBHbIE MOHATHS. Kitaccmdukanus MeToNoB paslelieHus |
KOHIIEHTpHpoBaHus. OcaxkIeHHE U COOCAXKICHHUE (aICOPOLIUs, OKKITIO3HS, H30MOP(HHU3M).

28. Dkerpaknus. DkcTparupoBanue. Kinaccugukanus SKCTpaKIIMOHHBIX CHCTEM.

29. KonuuecTBeHHBIH aHaNW3: ONpeleleHue, 3anaud, Kilaccupukanus MeTofoB. TpedoBanus,
MPEIBbSIBIsIEMbIE K PEAKIIMAM B KOJTUYECTBEHHOM aHAIIN3E.
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30. Cratuctudeckass o0paboOTKa pe3yJbTAaTOB aHAIN3a: MPABHILHOCTH W BOCIPOU3BOIUMOCTH, BHIBI
omnOok. Hekoropsle MOHATHS MaTeMaTHYECKONH CTATUCTHKU M HUX HCIIOJIb30BaHHE B KOJIMYECTBEHHOM
aHalu3e.

31. OmpeneneHue TrpaBUMETpUYECKOro  aHanmu3a. Kiaccudukanuss W CyINIHOCTh  METOJOB
rpaBUMeTpHyYecKoro aHanuza. OmuOKKM TIpaBUMETPUYECKOIO aHaiu3a. JoCTOMHCTBa M HENOCTATKU
rpaBUMETPHHU, IPUMEHEHHE.

32. OcHOBHBIE 3TAIbI IPABUMETPUUECKOr0 aHAIN3a METOJIOM OCAKICHMUSL.

33. Ocaxmaemas ¢opma. TpeOoBauus, NpenbsABIsIeMble K ocakmaeMoi ¢opme. TpeboBanus K
0CaJuTENI0. Y CIOBUS BhIMaJeHUs1 ocaaka. [IpuMepbl opraHnyeckux U HEOpraHUYeCKUX ocaauTeneit. Mx
NpeuMyIIeCTBa U HeJocTaTKu. | paBumerpuueckas ¢popma. TpeboBanusi, mpeabsBIsieMble K HEM.

34. Ompenenenne TUTpUMETpHUYecKoro anaim3a. OcHOBHbIe ToHATHA. Knaccudpukanus MeToAoB IO
XapakTepy peakluy, o Croco0y TUTPOBAHUS.

35. PeaxTuBBI, HCHONB3yeMble Tpu TUTpoBaHUH. OCHOBHBIE CIIOCOOBI IMPHUTOTOBJICHUS TUTPAHTOB
(pacTBOpeHHE TOYHOH HaBECKH, HCIIOJIH30BaHUE CTaHAAPT-TUTPOB). [lepBUUHOE CTaHAAPTHOE BELIECTBO,
TpeOOBaHUs K NEPBUYHOMY CTaHIAPTHOMY BELIECTBY, IPUMEPHI IEPBUYHBIX CTAaHJAPTHHIX BEILLIECTB.
Bropuunsle cTaHgapTHEIC BellecTBa, UX mpuMepsl. Pukcanaisl. [lonpaBodHblii KO3 QHUITHCHT.

36. KucnoTHO-OCHOBHOE THTPOBAaHME: CYIIHOCTb METOJA, alMAUMETpus, ankanumeTpus. [loctpoenne
KPHUBBIX TUTPOBAHMUA.

37. Unnukaropsl, TpeOOBaHUs, peAbIBIsieMble K HUM. Teopuu WHANKATOPOB (MOHHAsS, XpoModopHasi,
HOHHO-XpoMo(opHast Teopun). CmemaHHble WHAWKATOpHL. [IpaBuma BbIOOpa HHAMKaTopa. OMIMOKH
KHCJIOTHO-OCHOBHOTO TUTpOBaHusl. [IprMeHeHne MeTo10B KUCIOTHO-OCHOBHOT'O TUTPOBAHUSI.

38. CyIIHOCTh KUCIIOTHO-OCHOBHOTO THTPOBAHUS B HEBOJIHBIX cpenax. Kimaccudukanms pacTBopuTeei.
39. OKHCIHUTENbHO-BOCCTAHOBUTEIBHOE THUTPOBAHHUE: OIpEAeNieHHEe, CYIIHOCTh, Kiaccuduranus OB-
MeToq0B. YcnoBus nposeneHuss OB-tutpoBanus. Ilpsmoe u oOpatHoe tutpoBanue. OB-HHANKATOPHI.
WNupukatoprsie ommbkn OB-TuTpoBaHus.

40. KomiekcuMeTpru4ecKkoe TUTPOBAHUE: OIPEeNICHNE, CYIIHOCTh METO/a, Kiaccu(ukanus, TpeOoBaHus
K peakiusM. KoMruiekcoHoMeTpHs: CyIHOCTb, TUTPAHT, HHIUKATOP, IPUMEHEHHE. MepKypuMeTpusl.

41. OcaguTenbHOE THUTPOBAaHUE: ONPEACICHHE, CYIIHOCTh, KIacCU(UKALMS METOJIOB, TPEOOBaHHS K
peaknusM M YCJIOBHUS NpOBeAEHHUs. ApreHoMeTpuieckoe TUTpoBaHue (Mmeron Mopa, meron dasHca,
Mmetoa Donbrapaa): onpeAesIeHnue CyIHOCTb, TUTPAHT, HHAWKATOP, YCIOBUS MPOBEJCHNUS, IPUMEHEHHE.
MepkypoMeTpuieckoe, CyiabpaToMeTpudeckoe, THOLHAHATOMETPHYECKOE THTPOBAaHHE: OMNpEAeTICHUE
CYLIHOCTb, TUTPAHT, UHIUKATOP, YCIOBHS IPOBEACHHS, IPUMEHECHHUE.

42. O61mas XapakTepuCTUKa HHCTPYMEHTAIBHBIX METOJIOB.

43. Knaccuduranusi 3IEKTPOXUMHYECKUX METOJOB aHanmu3a. [loTeHnuoMeTpHs, KOHIYKTOMETpHS,
BOJIBTAMIIEPOMETPHS, KYJIOHOMETPHSL: CYLIHOCTb, KJIIACCU()UKALMS METOHOB.

44. Knaccuukanust ONTHYECKUX METOI0B aHanmu3a. OCHOBHOI 3aK0H cBeTonoriomeHus. Hedhenomerpus
u Typounumerpusi. Pedpakromerpus. DoTOMETpUUECKHME METOABI aHalM3a: KOJIOPUMETPHUYECKHI,
(hOTOKOJIOPUMETPUYECKHH, CIIEKTPO(POTOMETPHUSCKUN MeTObl. JIFOMHUHECIIEHTHBINH aHAJIN3: CYIIHOCTh
METo/a, KJIacCHU()UKALMsI BUAOB JIIOMUHECHECHINH, (IIyOpPUMETPHSL.

45. Xpomatorpadus. Cymuocts Merona. Knaccudukanus xpomarorpaguyeckux METOJIOB.

46. AncopbumonHas — xpomarorpadus. ToHkocnoiWHas — xpomarorpadus.  PacnpenenutenbHas
xpomatorpadus. Bymaxnas xpomarorpadus. Ocagounast xpomarorpadus.

47. Tlonsitue o cuTOBOM (IPKCKIIO3MOHHON) xpomartorpaduu. [enb-xpomartorpadus. AddunrHas
xpomatorpadus. MoHooOMeHHass xpomaTtorpadus: CYIIHOCTh METOJa, KIacCU(UKAIUSA, HOHUTHI U
MOHOOOMEHHOE PaBHOBECHE.

48. I'azoBas xpoMaTorpadus: CyIHOCTh METOAA, TEOPHUsI METO/Ia, IPAKTHUKA METOJ1a, CIIOCOOBI 00pabOTKH
XpoMmaTorpamm.

49. XpomaTo-mMacc-CIeKTPOMETPHSI.

50. XKunkoctHas xpomarorpadus, BOXKX: cymHocTs MeToaa, TEOpHs METOAA, IPAKTHKA METO/A.
51.XapakTepHble peaKkIluy KaTHOHOB | aHaTMTUYECKOW TPYIIIBI 110 KHCIOTHO-OCHOBHOM KJIacCH(pUKAITUH.
52. XapaxkrepHble peakiuy || aHanuTHUECKOW TPYMITBI 10 KUCIOTHO-OCHOBHOH KilacCHU(UKAIHH.

53.XapakrepHble peakuuu katuoHoB |l aHanuTmMyeckoil rpynmel MO KHCIOTHO-OCHOBHOM
KJIacCU(UKAIHH.
54 . Xapaktepaple peaknud KaTHOHOB |V aHanwTHUeCKOW TPYMIBI IO  KHCIOTHO-OCHOBHOU
KJIacCU(UKAIIHH.

55.XapakTepHble  peakMM KaTHOHOB V — aHAJNMTUYECKOH TIpymmbl 1O  KUCIOTHO-OCHOBHOM
KJIacCU(UKAIIHH.
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56.XapakTepHble peakiud KaTHOHOB VI  aHagMTHYECKOW Tpymmbsl IO  KUCIOTHO-OCHOBHOM
KJIACCHU(UKAIHH.

57.AHanu3 cMecH KaTHOHOB | aHAIMTUYECKOH TPYIIIIL

58. AHanu3 cMecu KaTHOHOB C MPUMEHEHHEM SKCTPAKIIMOHHBIX METOAOB.

59.Unenrudukanmus HEOPraHUYECKHH H  OPraHUYECKMX  BEIIECTB  METOAOM  TOHKOCIIOMHOM
xpomMarorpadum.

60. XapakTepHble peaklliid aHHOHOB: Cylbdar-, cynbur-, THOCYNb(DAT-, CYIb(OUA-HOHOB.
61.OnpenerneHrne MacCOBOM J0IH BOABI (KPUCTAIUIM3A[MOHHBIN) B XJIOpHIAC OapHii.

62.IIpuroroBnenne u cTaHAAPTU3ANNS TUTPAHTOB B Al[HJOMETPHH U aJIKATMIMETPHH.

63.0mpenenenne Macchl aMMHaKa B COJSIX aMMOHUSI METOZIOM KHCJIOTHO-OCHOBHOT'O THTPOBAHHSI.
64.0Omnpenenenre Macchl KUCIOT U OCHOBAHHI B paCTBOPE METOJIaMH KUCIOTHO-OCHOBHOTO TUTPOBAHMSL.
65.0npenenenne Macchl HATPUS TUAPOKCHIA U HATPHUsl KapOOHATa NP MX COBMECTHOM IIPHCYTCTBUH B
pacTBOpe METOJaMU KUCIOTHO-OCHOBHOTO THTPOBAHHS.

66.IpobHoe ocaxnenne. BimsHue npounx GpakTopoB Ha MOJHOTY OCaXASHHSI WA PACTBOPEHUS CUITBHBIX
3JIEKTPOJIUTOB.

67.Hanpasnenue nporexanus OBP.

68.KauecTBeHHBIE pEakIMW BTOPOW AaHAJIMTHYECKOW TPYMIBI KHUCIOTHO-OCHOBHOHM KJacCU(HUKALNU.
OCHOBHBIE HOHBI, IPU3HAKU PEAKIIHH.

69.0cHOBHBIE HWOHBI, MPU3HAKH peaknuii. KadecTBeHHBIE peaknuy MIECTON aHATUTHYECKOW TPYIIITBI
KHCJIOTHO-OCHOBHOH KJIacCH(UKAIIHH.

70.KauecTBeHHBIE pEAaKIMH BTOPOW aHAIMTHYECKOH TpyMNIbl aHHOHOB. OCHOBHBIC HMOHBI, MPU3HAKH
peaKLuid.

71.KauecTBeHHBIE PEAKIUKM TPEThEH aHAINTHYECKOW TPyNNbl aHWOHOB. OCHOBHBIE HWOHBI, MPU3HAKH
peaKkuuu.

72.KayecTBeHHbIE pPEAKIMH TISTOH aHAJUTHYECKOW TPYIIBI KHUCIOTHO-OCHOBHOW KiTacCH(hUKAIIUU.
OCHOBHBIE HOHBI, IPU3HAKKU PEAKLIHM.

73.BnusiHe  pa3nuuHBIX  (AaKTOpOB Ha mporecc 9IKcTpakuud. OCHOBHBIE — KOJIMYECTBEHHEIC
XapaKTePUCTUKHU SKCTPAKIUH. DKCTPAKIIHOHHOE PAaBHOBECHE.

74.1lpencraBnenue  pe3yiabTaToB  aHanu3a.  CpaBHEHHE  METOAOB [0  MPaBWIBHOCTH H
BOCIIPOU3BOIUTEIHHOCTH.

75.TpeboBaHusi, MPUMEHSAEMBIE K pPEaKUUsIM B TUTPUMETpUH. [lOHATHE MONAPHON KOHILEHTPALWH,
MOJISIPHOH KOHIEHTPALlMM 3KBHBAJCHTa, (pakTOpa SKBHUBAJICHTHOCTH, YHMCIA 3KBUBAJICHTHOCTH, TUTPA.
OTnuune TOYKU SKBUBAJICHTHOCTH OT KOHeUHOH Touku TutpoBanus (KTT). Merons! ycranosienust KTT.

3.2. Bonpocsl 6230BOro MUHMMYMA N0 JMCUMIVINHE KAHAJIUTHYECKAS] XUMUSD)
1. Amnamutudeckas XuMmusl. XUMHUUECKAN aHATN3. BUIbl XUMUYECKOTO aHalin3a.
2. Ilpornecca aHanu3a: oCHOBHbIC cTaauu. [IpuHIUn, MeTO I M MeToIMKa aHau3a. Kinaccudukanms
METO/I0B XUMHUYECKOTO aHAJI3a.
3. Twurmsl morpenrHocTy pe3yIbTaTOB KOJMYECTBEHHOTO aHAIN3a: THITHI IIOTPEITHOCTH TI0 XapaKTepy
MIPUYUH, UX BBI3BIBAIOIIMX, U TI0 CIIOCOOY BBIYMCIICHHUS.
4. AHamuTHYECKHE PeaKIMi KaueCTBEHHOT0 XMMHUYECKOTO aHaIM3a: 00Ias XapaKkTepUCTHKa,

TpeOOBaHUS K aHATUTHYECKUM PEAKITUSAM, KIIACCU(PUKAIHS, TEXHUKA BBITIOTHEHUS.

AHanHu3 cMecH MOHOB: IPOOHBIN, CHCTEMATHYECKUH M KOMIIPOMHUCCHBIN METOIBI.

AHanuTudeckas KIacCU(pUKAIUs KATUOHOB 10 TPYIIIaM.

I'paBumeTpus: knaccudukamus METOIOB, ITAIBI, OCHOBHBIC TTIOHATHS, PacyeT Pe3yIbTaTOB

TPaBUMETPUUECKOrO aHaIu3a.

8. 3akoH 3KBUBAJIEHTHOCTH. XMMHYECKUH 3KBUBAJICHT BeliecTBa. MoJisipHas Macca 3KBUBAJICHTa
BemiecTBa. CriocoObI BRIPaXKEHUS KOHIICHTPAIIMH PACTBOPOB.

9. CraHImapTHBI pacTBOp: OIpEAeTCHHe, CIOCOOBI TPUTOTOBIIEHUS CTAHIAPTHBIX PacTBOPOB,
KJIacCU(UKAIM CTAaHAaPTHBIX PAacTBOPOB 10 CHOCOOY MPUrOTOBIACHHMS (PacTBOPBI €
MIPUTOTOBJICHHBIM U YCTAHOBJICHHBIM TUTPOM).

10. TpeboBaHUs K peaKIUIM KOJIMYECTBEHHOTO XUMUYECKOTO aHaIN3a.

11. TuTpuMeTpUYECKHA METO]] XMMHUYECKOTO aHAJIN3: CYITHOCTh METO/1a, OCHOBHBIE TIOHSTHSL.

12. MoaenupoBaHue mpolecca TUTPOBaHUS (KpUBas TUTPOBAHUS, BHJbI, OCHOBHBIC IPHUHIUIIBI
MOCTPOEHU).

13. MapukatopHble U O€3BIHANKATOPHBIE TUTPUMETPUIECKHUE METO bl IHIUKAaTOpB! U TpeOOBaHUS K
HuM. Kiaccudukaiys HHIMKaTOPOB.

No o
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14.

15.

16.

17.

18.
19.
20.

21.
22.
23.
24.
25.
26.

27.
28.
29.
30.

Knaccudukanuss nHANKATOpOB (IO TEXHUKE MPUMEHEHUS, MO THUITy PEaKIHMH TUTPOBaHUS, IO
KOJTMYECTBY OKPAIICHHBIX (OpPM H T.1I.)

Knaccubukariyss THTpUMETPUUCCKHUX METOIOB XUMUYIECKOTO aHaN3a (CIocOoOB! MUITETUPOBAHHS
Y OTZEJBHBIX HABECOK).

Kiraccudukarys THTpAMETPUIECKUX METOJIOB XUMHIECKOT'O aHaIn3a (CIIOCOOBI TIPSIMOTO,
00paTHOTO (IT0 OCTATKY) ¥ 3aMECTUTENHFHOTO (KOCBEHHOTO) TUTPOBAHUS).

Knaccupukanus THUTPUMETPUYECKOTO METOAOB XUMHUYECKOTO aHain3a (KHCIOTHO—OCHOBHOE,
OKHCIIATETEHO—BOCCTAHOBUTENHHOE, OCAAUTEIHHOE, KOMIUIEKCOHOMETPHUIECKOE).
Kiraccuduxkaruys pactBopuTenei (TpoTOHHBIE, aTPOTOHHBIC). ABTOTIPOTOJN3 BOBL.

Bydepnbie pacTBopsI: cBoOMCTBa, pacueT pH OydepHbIX pacTBOpoB, OydepHas eMKOCTb.

Tunel KHCIOTHO-OCHOBHOTO THUTPOBaHUs. [IpOTONMTHYECKUE KpPWUBBIC THUTPOBAaHUS (THIIBI,
OCHOBHBIC TTOHSTHS).

KucnoTHo-ocHOBHBIE MHANKATOPHI (CBOWCTBA, paBUIIa BEIOOPA, HHANKATOPHBIE TOTPEIIHOCTH).
Kommnexconometpusi, kommiekcoHomeTpuueckue TKT 1 mHAMKATOPHI.
OxwucnuTeasHO-BoccTaHoBUTENNbHOE TUTpoBanue (TKT).

Kiraccuduxkarus penokc-meronos. [lepmManTaHaTOMeTpHsi © HOOOMETPHSI.

OcangurenpHoe TUTpoBaHue. CyIIHOCTh M XapaKTepUCTUKA METOa apreHTOMETPHH.

MeTtoapl ompeneneHUs COJEpXKAHUS BEIIECTBA B MPAKTHKE HHCTPYMEHTAJIBHBIX METOJIOB
XUMHYECKOTO aHallM3a: METOJ TPagyHpOBOYHOTO rpaduka (TpaxyrnpoBOYHON (DYHKITHH), METOI
CTaHaPTOB (CPaBHEHUS) U METOJ CTAaHIAPTHBIX JO0ABOK.

Xpomarorpadusi. CymHocts MeTona. Kitaccuduxanusi.

OCHOBHBIE HHCTPYMEHTHI B XapaKTEPUCTUKU TUIOCKOCTHOM U KOJIOHOYHOH XpoMaTorpaduu.
DeKTpOXUMHUYECKUe MeToAIbl aHanu3a. Knaccnpukarnms.

CrnextpodoTomeTprueckuii MeTos aHainn3a. OCHOBHOHM 3aKOH CBETOIOTJIONICHHS.
DOTOMETPUUECKUE PEAKIIUH.

4. MeToau4yeckne MaTepuaibl, ONpenesiiolue MPoueaypbl OlleHUBAHUSI 3HAHU, YMEHUIA,
HABBIKOB U (WJIH) ONBITA AeATEIbHOCTH, XaPaKTEePU3YIOIIUX 3Tanbl (OPpMUPOBAHNS KOMIIETEHIIHIA.
OCHOBHBIMH STanamMu (GOPMUPOBAHUS YKA3aHHBIX KOMITCTCHIIUI MPH U3YYCHUU CTYICHTAMHU
JUCITUILTAHBI SBJISIFOTCS MOCIIC0BATEIBHOE U3YUCHHUE COJIEPIKATEIILHO CBSI3aHHBIX MEXIy CO00i
pa3nenoB (TeM) y4eOHbIX 3aHATUH. M3ydeHne KaXa0ro pasiena (TeMbl) Mpeaoiaraet OBIaJeHNue
CTYZICHTAMH HEOOXOJIMMBIMU KOMITETCHIIUSIMH. Pe3ynbTaT aTTecTaluy CTyJJICHTOB Ha Pa3IMYHbIX 3Tanax
(bopMHPOBaHHSI KOMIIETEHIIMI MOKA3bIBAET YPOBEHb OCBOCHHS KOMIIETEHIIUI CTYICHTAMH.
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4.1 Hepeqeﬂb KOMHeTeHIII/Iﬁ C YKa3aHUEM UH/IUKATOPOB, IVIAHUPYEMBIX PE€3YyJIbTATOB 06yqemm U KPpUTEPUEB OLHCHUBAHUS OCBOCHMUSA KOMHeTeHHI/lﬁ

®opmup | Unauka Copep:xanue Ilnanupyemble Kpurtepuu oneHnBaHus pe3yabTaToOB 00yueHHs (IECKPHNTOPHI) MO MATHOANIbHOI MIKaJIe
yemast TOpBI KOMNeTeHuun/ pe3yJbTaThl
KoMmiere | chopmu HHAMKATOpAa o0y4yeHust
HIHA POBaHHO (moxazarenun
CTH JOCTHKEHUS 1 2 3 4 5
KOMIeTe 3aJJaHHOTO YPOBHS
HIMii OCBOCHHUS
KOMIIETCHIIHH)
OIIK-1 Criocobex 3HaTh: OtcyTcTBUE 3HaHUN | PparMeHTapHbIE O6urue, HO He B nenom CchopmupoBaHHbIe
HCTIONIb30BaTh OCHOBHBIE OCHOBHBIX 3HAHUS OCHOBHBIX CTPYKTYpPUPOBaHHBIE | COPMHUPOBaHHEIE, CHUCTEMaTHUYECKHUE
OCHOBHEIE Ouonoruveckue, OMOJIOTUYECKHUX, OMOJIOTUYECKHUX, 3HaHUSI OCHOBHBIX HO coJiepKaliye 3HaHUSI OCHOBHBIX
Omosorndeckue, | (QU3MKO- ¢$uznKo- ¢$uznKo- OHMOIOTUYECKHX, OTJIEeNBHBIC TIPOOEITBI, | OMOIOTHIECKUX,
¢usuKo- XHMHYECKHE, XMMHUYECKHX, XMMHUYECKHX, (M3UKO-XMMHUYECKHX, | 3HAHUS OCHOBHBIX ¢busuKo-
XHMHUYECKHE, XHMHYECKHE, XMMHUYECKHX, XMMHUYECKHX, XUMHUYECKHX, OHMONIOTHIECKHX, XMMHUYECKHX,
XHMHUYECKHE, MaTeMaTHIeCcKHe MaTeMaTHIeCKUX MaTeMaTHIeCKUX MaTeMaTHYECKUX (M3UKO-XUMHYECKHX, | XUMHUUECKHX,
MaTeMaTHYeCKH | METOBI JUIs METOJIOB ISt METOJIOB ISt METOJIOB IS XUMHUYECKHX, MaTeMaTHIECKUX
€ METOABI JJIst pa3padboTku, pa3paboTKuy, pa3paboTKuy, pa3paboTku, MaTeMaTHYECKUX METOJIOB IS
pa3paboTku, HCCIIEI0BaHUN U HCCIIEI0BaHUN U HCCIIEI0BaHUN U HCCIIEIOBaHUM U METOJIOB AJIS pa3paboTku,
HCCIIEIOBAaHUN M | 3KCTIEPTU3EI SKCHEPTHU3BI SKCHEPTHU3BI 9KCIEPTHU3HI pa3paboTku, HCCIICIOBaHUN U
AKCIEPTHU3HI JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX HCCIIEIOBaHUHN U 9KCHEPTHU3HI
JICKApCTBEHHBIX | CPEICTB, CpPEICTB, CpPEICTB, CPEICTB, 9KCIEPTHU3HI JIEKapCTBEHHBIX
CpPEICTB, H3TOTOBIICHUSA U3TOTOBJICHHUS U3TOTOBJICHHUS H3TOTOBJICHUS JIEKapCTBEHHBIX CPEICTB,
W3TOTOBIICHUS JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX CpPEACTB, W3TOTOBIICHHS
JIEKapCTBEHHBIX | NIPENapaToB. TIpenaparosB. TIpenaparosB. Mpenaparos. W3TOTOBIICHUS JIEKapCTBEHHBIX
MpenaparoB JIEKapCTBEHHBIX IIPenaparos.
MPEnaparos.
Ymern: OtcyrcTBHE YactuuHo B nenom ycnemino, B nenom CdopmupoBaHHEIE
Hcnons3oBaTh yYMEHHUH OCBOGHHBIE YMECHHUSI | HO HE chopMUpPOBaHHEIE, CHCTEeMaTHYECKHe
OCHOBHBIE HCTIONIb30BATh HCTIONIb30BATh CHCTEeMaTHYECKH HO coziepKarine YMEHUS
6uonornyeckue, OCHOBHEIE OCHOBHEIE OCYILECTBIISIEMBIE OTJIENIbHBIE IPOOEITBI, | MCIIOJIF30BAThH
¢dusnKo- Ouosorn4eckue, Ouosorn4eckue, YMEHHUS YMEHHUS OCHOBHBIE
XUMHUUYECKUE, ¢$u3nKo- ¢$u3nKo- HCIO0JIb30BaTh HCIO0JIb30BaTh Omonorn4eckue,
XHMHUYECKHE, XMMHUYECKHE, XUMHWYECKHE, OCHOBHBIE OCHOBHBIE ¢buznKo-
MaTeMaTHIeCKUe XUMHUYECKHE, XUMHUYECKHE, Omosornveckue, Omosorn4eckue, XMMUYECKHE,
METOIBI IS MaTeMaTHIeCKHe MaTeMaTHIeCKHe ¢u3uKO-XMMHUYECKHe, | GU3NKO-XUMHUIECKHE, | XUMHUYECKHE,
pa3paboTkuy, METO/IBI IS METO/IBI IS XUMHYECKHE, XUMHYECKHE, MaTeMaTH4ecKHe
HCCcIeIOBAaHUH U pa3paboTKy, pa3paboTKy, MaTeMaTHYeCKHe MaTeMaTHYeCKHe METOJIBI IS
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9KCTIEPTHU3BI HCCIIeIOBaHUN U HCCIIeIOBaHUN U METOJIBI /IS METOJIBI /IS pa3paboTku,
JIEKapCTBEHHBIX 9KCTIEPTHU3BI 9KCTIEPTHU3BI pa3pabotkuy, pa3pabotkuy, nccIeJ0BaHUN U
CpPEACTB, JIEKapCTBEHHBIX JIEKapCTBEHHBIX UCCIeJOBaHUH U UCCIeJOBaHUH U 9KCTIEPTHU3BI
N3TOTOBIICHHS CPEnCTB, CPEnCTB, 9KCTIEPTHU3BI 9KCTIEPTHU3BI JIEKapPCTBEHHBIX
JIEKapCTBECHHBIX N3TOTOBIICHHS N3TOTOBIICHHS JIEKaPCTBEHHBIX JIEKAPCTBEHHBIX CpPEACTB,
IIPEnaparos. JIEKapCTBEHHBIX JIEKapCTBEHHBIX CpPEACTB, CpPEACTB, M3TOTOBIICHHS
MIPenaparosB. MIPenaparosB. W3TOTOBIICHUS W3TOTOBIICHUS JIEKapCTBECHHBIX
JIEKapPCTBEHHBIX JIEKaPCTBEHHBIX MIPEnaparos.
MPEnapaToB. MPEnapaToB.
Baaners: OtcyTcTBHE ®parMeHTapHbIE B nenom ycnemso, B uenom VYcnemHoe u
CnocoOHOCTBIO CIIOCOOHOCTH CIIOCOOHOCTH HO He c(hopMHUpPOBaHHEIE, CHUCTEMaTHYEeCKOe
HCIIOJIb30BaTh UCIIOJIb30BaTh UCIIOJIb30BaTh CHCTEMaTHYEeCKU HO coziepiKaline NpUMEHEHHE
OCHOBHBIE OCHOBHBIE OCHOBHBIE NpUMEHsIeMbIe OTJEJbHBIE MTPOOEIBI, | OCHOBHBIX
OHOJIOTHUYECKHE, OHOJIOTHYECKHE, OHOJIOTHYECKHE, CIIOCOOHOCTH CIIOCOOHOCTH OHOJIOTHYECKHUX,
¢busmKo- ¢busmKo- ¢busmKo- HCTIONb30BaTh HCTIOJIb30BaTh ¢busuKo-
XHMHYECKHE, XHMHUYECKHE, XHMHUYECKHE, OCHOBHBIE OCHOBHBIE XMMHUYECKHX,
XHMHYECKHE, XHMHYECKHE, XHMHYECKHE, Ouonoruyeckue, Ouonoruyeckue, XMMHUYECKHX,
MaTeMaTHIeCcKHe MaTeMaTHIeCKHe MaTeMaTHIeCKHe (GU3UKO-XUMHUYECKHE, | PU3NKO-XHUMHUYECKHE, | MAaTEMaTHYCCKUX
METOJBI IS METO/BI IS METO/BI IS XMMHUYECKHE, XMMHUYECKHE, METOJIOB IS
pa3paboTku, pa3paboTKuy, pa3paboTKuy, MaTeMaTHIeCKHe MaTeMaTHIECKHe pa3paboTku,
HCCIIeIOBAaHUH U HCCIIeIOBAaHUN U HCCIIeIOBAaHUN U METOJIBI /IS METOJIBI /IS HCCIIeJOBAaHUH U
IKCTIEPTHU3BI 9KCIIEPTHU3BI 9KCIIEPTHU3BI pa3paboTku, pa3paboTku, IKCTIEPTHU3BI
JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX UCCIIeJOBAaHUHN U UCCJIeJOBAaHUH U JIEKapCTBEHHBIX
CpPenCTB, CPEJACTB, CPEJACTB, 9KCTIEPTHU3BI IKCTIEPTHU3BI CpPEACTB,
W3rOTOBIICHHS U3TOTOBIICHUS U3TOTOBIICHUS JIEKapCTBEHHBIX JIEKapCTBEHHBIX W3rOTOBIICHHS
JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX CpPEACTB, CpPE/CTB, JIEKapCTBEHHBIX
NpenaparoB. HpenapaTos. HpenapaTos. W3TOTOBJICHHUS W3TOTOBJICHHUS Npernaparos.
JIEKapCTBEHHBIX JIEKapCTBEHHBIX
MPEnaparos. MPEnaparos.

OIIK-1.1 | Ilpumensier 3HaTh: OtcyrcTBue 3HaHHUN | DparMeHTapHbIE O6mue, HO He B nenom CdopmupoBaHHEIE
OCHOBHBIE OcHOBHBIE OCHOBHBIX 3HAHMSI OCHOBHBIX CTPYKTYpPHUPOBaHHBIE | COPMHUPOBAHHEIE, CHCTEeMaTHYECKHe
Ouonornyeckue | OGHOJIOTHYECKHUE OMOJIOTMYECKUX OMOJIOTMYECKUX 3HaHMS OCHOBHBIX HO coziepKaiine 3HAHMS OCHOBHBIX
METOJIBI METO/Ibl aHAJIN3a METO/IOB aHAJIN3a METO/IOB aHAJIN3a OHMONIOrHYeCcKUX OTZEJbHBIE IPOOENBl, | OMOIOTHYECKUX
aHanM3a AyIs JUIs pa3paboTKy, JUIsl pa3paboTKy, JUIsl pa3paboTKy, METOJIOB aHaIN3a JUIsS | 3HAHUS OCHOBHBIX METOJIOB aHaJIM3a
pa3paboTku, HCCIIEI0BaHUN U HCCIIEI0BaHUN U HCCIIEI0BaHUN U pa3paboTku, OHOIOTHYECKUX JUTA pa3paboTKH,
UCCIICJIOBAHUI U | DKCIIEPTH3bI 9KCIEPTU3BI 9KCIEPTHU3BI UCCIIeJOBAaHUH U METOJIOB aHaIN3a Ul | MCCIIEI0BAHUIA U
IKCTIEPTHU3BI JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX IKCTIEPTHU3BI pa3paboTku, IKCTIEPTHU3BI
JICKapCTBEHHBIX | CPEACTB U CPE/CTB U CPE/CTB U JIEKapCTBEHHBIX UCCIIeJOBAaHUHN U JIEKapPCTBEHHBIX
CpPEJICTB U JIEKAPCTBEHHOTO JIEKAPCTBEHHOTO JIEKAPCTBEHHOTO CPEACTB U IKCIIEPTHU3BI CPEACTB U
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JIEKapCTBEHHOTO
pacTUTENHLHOTO
CBIPbS

pacTUTENBEHOTO pacTUTENBEHOTO pacTUTENBEHOTO JIEKapCTBEHHOTO JIEKapCTBEHHBIX JIEKapCTBEHHOTO
CBIPBSL. CBIpBSL. CBIpBSL. pacTUTENEHOTO CPEACTB U pacTUTENBEHOTO
CBIPBS. JIEKapCTBEHHOTO CBIPBS.
pacTUTENBEHOTO
CBIPBA.
YMmerb: OtcytcTBHE YactuaHo B nenom ycrnemso, B nenom CdopmupoBaHHEIE
ITpumensTH YMEHUH IPUMEHSTh | OCBOCHHBIC YMEHUS | HO HE chopMUpPOBaHHEIE, CHCTEMaTHIECKNE
OCHOBHBIE OCHOBHBIE TIPUMEHSTh CHCTEMAaTHYECKH HO cozieprKaline YMEHUSI IPUMEHS T
Ononorn4eckue Ouonornveckue OCHOBHBIE OCYIIECTBIISICMbIE OTZETbHBIE IPOOENBI, | OCHOBHBIE
METO/IbI aHANIN3a METO/IbI aHAIN3a Oronornieckue YMEHUSI IPUMCHSTH YMEHUSI IPUMCHSTH Ouonoruyeckue
JUIsl pa3paboTKy, JUIsl pa3paboTKHy, METO/Ibl aHaNIN3a OCHOBHBIE OCHOBHBIE METO/IbI aHAJIN3a
HCCIICIOBAaHUN U HCCIIeIOBAaHUN U JUIs pa3paboTKH, 6uonoruyeckue 6uonoruyeckue JUIsl pa3paboTKHy,
9KCTIEPTHU3BI 9KCIIEPTHU3BI HCCIIeIOBaHUN U METOJIbl aHANIN3a JUIsl | METOJbI aHANM3a JJIsl | UCCIEeIOBAaHUN U
JIEKapCTBEHHBIX JIEKapCTBEHHBIX 9KCTIEPTHU3BI pa3paboTku, pa3paboTku, IKCTIEPTHU3BI
CPEeZCTB U CPe/ACTB U JIEKapCTBEHHBIX UCCIIeJOBAaHUH H UCCIIeJOBAaHUH H JIEKapCTBEHHBIX
JIEKapCTBEHHOTO JIEKapCTBEHHOTO CPEeACTB U 9KCTIEPTHU3BI 9KCTIEPTHU3BI CPEACTB U
PacTUTENBEHOTO PacTUTENBEHOTO JIEKapCTBEHHOTO JIEKaPCTBEHHBIX JIEKaPCTBEHHBIX JIEKapCTBEHHOTO
CBIPBAL. CBIPBSI. PacTUTENBEHOTO CPEZACTB U CPEACTB U pacTUTENBEHOTO
CBIpPBSI. JIEKapCTBEHHOTO JIEKapCTBEHHOTO CBIPBAL.
pacTUTENBEHOTO pacTUTENEHOTO
CBIPBS. CBIPBS.
Baaners: OtcyrcTBHE ®parMeHTapHbIE B nenom ycnemino, B uenom VYcenemHoe u
CnocoOHOCThIO CIIOCOOHOCTH CIIOCOOHOCTH HO He c(hopMHUpPOBaHHEIE, CHCTEMaTHYEeCKOe
MIPUMEHATH MPpUMCHSATH MPpUMCHSATH CUCTEMATHUYCCKHU HO coaepkaniune MIPUMEHCHUEC
OCHOBHBIC OCHOBHBIC OCHOBHBIC IIPOSABIACMBIC OTACJIbHBIC Hpo6em>1, OCHOBHBIX
OuosoruvecKue Ouosornyeckue Ouosornyeckue CHOCOOHOCTH CHOCOOHOCTH OHONOTHYECKUX
METOAbI aHaJIN3a MCTO/JbI aHAJIN3a MCTO/JbI aHAJIN3a MMPUMEHATH MMPUMEHATH METOAOB aHaJIn3a
Ut pa3paboTkw, JUTsE pa3paboTkw, JUTsE pa3paboTkw, OCHOBHEBIE OCHOBHEBIE IS pa3paboTKH,
HCCIIeIOBAaHUH U HCCIIeIOBAaHUN U HCCIIeIOBAaHUN U Ouonoruyeckue Ouonoruyeckue HCCIeJOBaHUH U
9KCTIEPTHU3BI 9KCTIEPTHU3BI 9KCTIEPTHU3BI METO/IBl aHAJIN3a JUIL | METOJbI aHAJIU3a ISl | SKCHEPTU3BI
JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX pa3paboTku, pa3paboTku, JIEKapCTBEHHBIX
CPEeACTB U CPEeACTB U CPEeACTB U HCCIIEeJOBAaHUH U HCCIeJOBAaHUH U CPEeACTB U
JIEKapCTBEHHOTO JIEKapCTBEHHOTO JIEKapCTBEHHOTO 9KCTIEPTHU3BI 9KCTIEPTHU3BI JIEKapCTBEHHOTO
PaACTUTCIIBHOTO PaACTUTECIIBHOTO PaACTUTECIIBHOTO JICKapCTBECHHBIX JICKapCTBECHHBIX PaCTUTCIIBHOTO
CBIPBSL. CBIPbSL. CBIPbSL. CpPEeNCTB U CpPEICTB U CBIPBSL.
JIEKapCTBEHHOTO JIEKapCTBEHHOTO
pacTUTENBEHOTO pacTUTENBEHOTO
CBIPbs. CBIPbs.
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OIIK-1.2

IIpumenser
OCHOBHEIE
¢usmko-
XAMUYECKHUE U
XAMUYECKHE
METOIBI
aHaIM3a s
pa3paboTku,
HCCEIOBAaHUI 1
JKCIIEPTU3BI
JICKapCTBCHHBIX
CpEJCTB,
JIEKapCTBEHHOTO
PacTUTEIHLHOTO
CBIPBS U
OMOIOTHYECKUX
00BEKTOB

3HaTh:

OcHoOBHBIE (hU3HKO-
XMMHUYECKHE U
XMMHYECKHE
METO/IBI aHANIN3a
TS pa3paboTKH,

OTtcyTcTBUE 3HAHUN
OCHOBHBIX (PH3HKO-
XUMHUYCCKHUX H
XUMHUYECKHX
METO/IOB aHaJIH3a
IUTS pa3paboTKH,

dparmenTapHbie
3HAHMSI OCHOBHBIX
¢busmKo-
XAMHYECKHUX U
XAMHYECKHX
METOJIOB aHAIN3a

OO0mue, HO HE
CTPYKTYpPHUPOBaHHBIE
3HAHUSI OCHOBHBIX
(U3UKO-XIMHIECKIX
U XUMHYECKHX
METOJIOB aHaIN3a IJIs

B nenom
c(hopMHUpPOBaHHEIE,
HO copiepiKaiine
OTJIENBHBIE TIPOOEITBL,
3HAHUS OCHOBHBIX
(U3UKO-XIMHIECKIX

CchopmupoBaHHbIE
CHCTEMaTHYECCKUE
3HAHUSI OCHOBHBIX
¢du3uKo-
XUMHUYECKHX H
XUMHUYECKHX

HCCICIOBaHUN U HCCIICOBaHUN U IUTS pa3paboTKH, pa3paboTku, 1 XUMHUYCCKHUX METOJIOB aHaJIM3a
9KCIEPTHU3BI SKCIEPTHU3BI HCCIICIOBAaHUN U HCCICIOBaHUN U METOZIOB aHAJIM3a Uil | AJI pa3padoTKH,
JIEKapCTBEHHBIX JIEKapCTBEHHBIX SKCIEPTHU3BI AKCIEPTHU3BI pa3paboTku, HCCICIOBaHUN U
CPEICTB, CpPE/CTB, JICKAPCTBEHHBIX JICKApCTBEHHBIX HCCIIeTOBaHUM U 9KCIEPTHU3BI
JICKAPCTBCHHOTO JICKAPCTBCHHOTO CPE/ICTB, CPEeICTB, 9KCIICPTHU3BI JICKaPCTBCHHBIX
PACTUTEIILHOTO PACTHUTEIILHOTO JICKQPCTBCHHOTO JICKAPCTBCHHOTO JICKAPCTBEHHBIX CPEICTB,
CBIPBS CBIPBSI U PACTUTEIILHOTO PaCTUTEIHLHOTO CPEeICTB, JICKAPCTBCHHOTO
OMOJIOTHUECKHX OHOJIOTHUECKHIX CBIPBSI U CBIPBS U JICKAPCTBCHHOTO PaCTUTEILHOTO
00BEKTOB. 00BEKTOB. OHOJIOTMYECKUX OHOJIOTHYECKUX pacTUTENFHOTO CBHIPBS H
00BEKTOB. 00OBEKTOB. CBIPBS H OHOJIOTHYECKUX
OHOJIOTHYECKUX 00OBEKTOB.
00BEKTOB.
Ymern: OtcyTcTBHE YactuaHO B nenom ycnemso, B nenom CdopmupoBaHHEIE
[IpumeHATH YMCHHI IPUMCHATh | OCBOCHHBIC YMCHHS | HO HE c(hOopMHUpPOBAHHBIE, CHCTEMaTHYECKUE
OCHOBHBIC (PH3UKO- | OCHOBHBIC (PM3UKO- | IIPUMEHSTH CHCTEMAaTHYECKHU HO COJIepIKaIue YMEHHUS IPUMEHATH
XUMHYECKHE U XUMHUYECKHE U OCHOBHBIC (DU3HUKO- | OCYILECTBIIIEMbBIE OT/IeNIbHBIC TIPOOEIIBI, | OCHOBHBIC (PHU3HUKO-

XUMHUYCCKUC
METO/IbI aHAJIN3a
Ut pa3paboTkw,
HCCIICIOBaHUN 1
9KCIEPTHU3BI
JIEKapCTBEHHBIX
CpEeICTB,
JICKapCTBCHHOTO
PaCTUTEILHOTO
CBIPBS H
OMOJIOTHYECKHX
00BEKTOB.

XUMHUYCCKUC
METObI aHAIN3a
JUTsE pa3paboTkw,
HCCJICIOBaHUN 1
9KCIIEPTHU3BI
JIEKapCTBEHHBIX
CpeICTB,
JIEKapCTBECHHOTO
PACTHTEIFHOTO
CBIPBSI U
OHOJIOTHYECKHX
00BEKTOB.

XUMHUYCCKUEC U
XUMHUYCCKUC
METO/bI aHAIN3a
JUTsE pa3paboTkw,
HCCJICIOBaHUN 1
SKCIEPTU3BI
JIEKapCTBEHHBIX
CPEICTB,
JICKapCTBECHHOTO
PACTHUTEIILHOTO
CBIPbS U
OHOJIOTHYECKHX
00BEKTOB.

YMEHHUS IPUMEHSTh
OCHOBHBIE (hPH3HKO-
XUMHUYECKHE U
XUMHUYECKHE METOIBI
aHanM3a s
pa3paboTku,
HCCIIEJOBAHUN U
AKCIEPTHU3BI
JIEKapCTBEHHBIX
CpEeJCTB,
JIEKapCTBEHHOTO
PaCTUTEITLHOTO
CBIPBS U
OHMOJOTHYECKUX
00BEKTOB.

YMEHHUS IPUMCHSTh
OCHOBHBIE (hPH3HKO-
XUMHUYECKHE U
XUMHUYECKHE METOIBI
aHanM3a s
pa3paboTku,
HCCIIEJOBAHUN U
AKCIEPTHU3BI
JIEKapCTBEHHBIX
CpEeJCTB,
JIEKapCTBEHHOTO
PacTUTEILHOTO
CBIPBS U
OHMOJOTHYECKHUX
00BEKTOB.

XUMHUYCCKUEC U
XUMHUUYCCKHUC
METOAbI aHAJIN3a
IS pa3paboTKH,
HCCJIEIOBaHUN 1
9KCIEPTHU3BI
JIEKapCTBCHHBIX
CpEeICTB,
JIEKapCTBCHHOTO
PaCTUTEILHOTO
CBIPBS U
OMOJOTHYECKUX
00BEKTOB.
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Baagern:
CrocoOHOCTBIO
MIPUMCHSTh
OCHOBHBIE (PH3HUKO-
XMMHYECKHUE U
XAMHYECKHUE
METO/IBI aHAIN3a
TS pa3paboTKH,
HUCCIIEIOBAHUN 1

OtcyTtcTBUE
CIOCOOHOCTH
MIPUMCHSTh
OCHOBHBIE (PU3UKO-
XUMHUYECKHE U
XUMHUUYECKHE
METO/IbI aHANIN3a
IUTS pa3paboTKH,
HUCCIIEIOBAHAN U

®dparMeHTapHbIC
CIIOCOOHOCTH
MIPUMCHSTh
OCHOBHBIE (PU3UKO-
XUMHYECKHE U
XUMHUYECKHE
METO/IbI aHAIN3a
IUTS pa3paboTKH,
HUCCIIEIOBAHAN U

B nenom ycnenino,
HO He
CUCTEMaTHUYECKU
TIPOSIBIISIEMBIC
CocoOHOCTH
TIPUMEHSTH
OCHOBHEBIE (PH3HKO-
XUMHYECKHUE U
XUMHYECKIE METOIBI

B nenom
c(hopMHUpPOBaHHEIE,
HO CoJiepaKaIee
OTJENBHBIE TIPOOEITBL,
CIIOCOOHOCTH
MPUMEHSTH
OCHOBHEBIE (PU3HKO-
XUMHYECKHUE U
XUMHYECKHE METOIBI

YcnemHoe u
CHCTEMaTHYeCKOe
NpUMEHEHNE
OCHOBHBIX (PHU3UKO-
XUMHYECKHX U
XUMHYECKUX
METOJIOB aHAIN3a
U pa3paboTKH,
HUCCIIEIOBAHUN U

SKCHEPTHU3BI SKCHEePTHU3BI SKCHEePTHU3BI aHanu3a JUIs aHanmu3a JuIsd 9KCIEPTHU3BI
JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX pa3paboTku, pa3paboTku, JIEKapCTBEHHBIX
CpPEnCTB, CpPEICTB, CpPEICTB, HCCIIeIOBaHUN U HCCIIeIOBaHUN U CPEICTB,
JICKapCTBEHHOTO JIEKapCTBEHHOTO JIEKapCTBEHHOTO 9KCIEPTHU3BI 9KCIEPTHU3HI JIEKapCTBEHHOTO
PacTUTENIFHOTO PaCTUTENIBHOTO PaCTUTENIBHOTO JIEKapCTBEHHBIX JIEKapCTBEHHBIX pPacTUTENFHOTO
CBIPBS U CBIPBS U CBIPBS U CpPEACTB, CpPEACTB, CBIPBS U
OMOTOTUIECKUX OHOTIOTMIECKUX OHOTIOTMIECKUX JIEKapCTBEHHOTO JIEKapCTBEHHOTO OHMOIOTHIECKUX
00BEKTOB. 00OBEKTOB. 00OBEKTOB. pacTUTENBEHOTO pacTUTENEHOTO 00BEKTOB.

CBIPBS U CBIPBS B

OMOIOTHIECKUX OMOIOTHIEeCKUX

00BEKTOB. 00BEKTOB.

OIIK-1.3 | Ilpumensier 3HaTh: OtcyrcTBue 3HaHHUN | DparMeHTapHbIE O6mue, HO HE B nenom CdopmupoBaHHEIE
OCHOBHEBIE OCHOBHBIE METO/IBI | OCHOBHBIX METOJIOB | 3HAHMS OCHOBHBIX CTPYKTYpPHUPOBaHHbIE | COPMHUPOBAHHEIE, CHUCTEMaTHUYECKHUE
METOBI ¢busmKo- ¢busmko- METOJI0B (hH3HKO- 3HaHUSI OCHOBHBIX HO coJiepKalue 3HaHUS] OCHOBHBIX
¢uznko- XMUMHUYECKOTO XUMHUYECKOTO XUMHUYECKOTO METOZIOB (hU3UKO- OTJeJbHBIE PO0eNbl, | MeTonoB (u3uKo-
XUMHYECKOTO aHau3a B aHanu3a B aHanu3a B XMMHUYECKOTO 3HaHUSI OCHOBHBIX XMMHUYECKOTO
aHanmm3a B H3TOTOBJICHUN U3TOTOBJICHUN U3TOTOBJICHUN aHanm3a B METOZIOB (PU3UKO- aHanm3a B
W3TOTOBJICHUH JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX H3TOTOBJICHUU XMMHUYECKOTO H3TOTOBJICHUN
JIEKapCTBEHHBIX | MIPENapaToB. TIpenaparosB. TIpenaparosB. JIEKapCTBEHHBIX aHaIn3a B JIEKapCTBEHHBIX
MpenapaToB Mpenaparos. W3TOTOBIICHUU IIPenaparos.

JIEKapCTBEHHBIX

MPEnaparos.
YMmersn: OtcyTcTBUE YactuuHo B nenom ycnemno, B nenom CchopmupoBaHHbIE
IIpumensTs YMEHUH NPUMEHATh | OCBOECHHBIC YMEHHS | HO HE c(hopMUpPOBaHHEIE, CUCTEMaTHUYECKUE
OCHOBHBIE METOJBI | OCHOBHBIC METOJIBI | TIPUMEHSATH CHUCTEMaTHYECKH HO CoJIepiKalie YMEHHS IPUMEHATH
¢dusnKo- ¢$u3nKo- OCHOBHBIE METOJBI | OCYILECTBIISIEMBIE OTJIENIEHBIC TIPOOEIIBI, | OCHOBHBIE METOBI
XHUMHUYECKOTO XHUMHYIECKOTO ¢u3nKo- YMEHHS IPUMEHATH YMEHHS IPUMEHATH ¢uznKo-
aHau3a B aHau3a B XHUMHYIECKOTO OCHOBHBIE METOJIBI OCHOBHBIE METOJIBI XAMHUYECKOTO
HU3rOTOBJIEHUU HU3rOTOBJIEHUU aHaJM3a B ¢bu3uKo- ¢bu3uKo- aHanusa B
JIEKapCTBEHHBIX JIEKapCTBEHHBIX H3TOTOBJICHUN XHMHUYECKOTO XHMHUYECKOTO H3TOTOBJICHUU
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IIpenaparosB. IIpenaparosB. JIEKapCTBEHHBIX aHajM3a B aHajM3a B JIEKapCTBEHHBIX
IIpenaparosB. W3TOTOBJICHUU W3TOTOBJICHUU Npernaparos.

JIEKapCTBEHHBIX JIEKapCTBEHHBIX

MPEnapaTos. MPEnapaTos.
Baaners: OtcytcTBHE ®parMeHTapHbIE B nenom ycrnemso, B uenom VYcnemxoe u
CriocoOHOCTBIO CTIIOCOOHOCTH CTIIOCOOHOCTH HO HE c(hopMHUpPOBAHHEIE, CHCTEMaTHYECKOe
MIPUMEHSTH TIPUMEHSTH TIPUMEHSTH CHCTEMAaTHYECKH HO CoziepKaline MIPUMCHEHNE
OCHOBHBIE METO/IBI | OCHOBHBIC METO/BI | OCHOBHBIC METOABI | MPOSIBISIEMBIE OTZAETbHBIE TPOOENBI, | METOHOB (pu3MKO-
¢$usnKo- ¢$uznKo- ¢$uznKo- CocoOHOCTH CHOoCcOOHOCTH XAMHA9IECKOTO
XHMHYECKOTO XHMHYECKOTO XHMHYECKOTO MPUMEHSTH MPUMEHSTH aHaIn3a B
aHaliu3a B aHaJin3a B aHaJin3a B OCHOBHBIC MCTObI OCHOBHBIC MCTObI HU3roTOBJICHHUU
HU3roTOBJICHHUHU HU3roTOBJICHHUHU HU3roTOBJICHHUU q)HSI/IKO- q)HSI/IKO- JICKapCTBEHHBIX
JICKapCTBECHHBIX JICKapCTBECHHBIX JICKapCTBECHHBIX XUMHYCCKOT'O XUMHYCCKOT'O nmpenaparos.
IIpernapaToB. IIpernapaToB. IIpernapaToB. aHanm3a B aHanm3a B

H3roTOBJICHHUHU H3roTOBJICHHUHU

JIEKapCTBEHHBIX JIEKapCTBEHHBIX

MPEnapaToB. MPEnapaToB.

OIIK-1.4 | Ilpumensier 3HaTh: OtcyrcTBue 3HaHHN | DparMeHTapHbIE O6mue, HO HE B nenom CdopmupoBaHHEIE
MaTreMaTHiecku | MaTteMaTndeckue MaTeMaTHIeCKUX 3HAHMSA CTPYKTYpPHUPOBaHHBIE | COPMHUPOBAHHEIE, CHCTEeMaTHYECKHE
€ METOABI U METO/bI 00pabOTKH | METO/OB MaTeMaTHIeCKUX 3HAHMSA HO copiep Karine 3HAHMSA
OCYIIECTBIISIET JaHHBIX, 00paboTKM TaHHBIX, | METOJIOB MaTeMaTHYECKUX OTZEJbHBIE IPOOEINBI, | MaTeMaTHYECKUX
MaTeMaTHYeCKy | HOJyYEHHBIX B TIOJTYYEHHBIX B 00paboTKHM TaHHBIX, | METOJOB OOpabOTKH | 3HAHUS METO/I0B
10 00paboTKy X0JI€ UCCIIEJIOBAaHUI | XOJIe UCCIIEA0OBAHUMN | TIOJyYEHHBIX B JIaHHBIX, MaTeMaTH4YEeCKUX 00paboTKU JaHHBIX,
JaHHBbIX, " OKCICPTU3BI 1 DKCIIEPTU3BL Xoae I/ICCJ'IG}]OBaHI/II‘/’I TMOJYYCHHBIX B X01€ METOO0B O6pa6OTKI/I TMOJIYYCHHBIX B

MOJIyYE€HHBIX B
Xo0J¢e
pa3paboTku
JIEKapCTBEHHBIX
CpEeICTB, a
TaKKe
HCCIIEJOBAHUN U
9KCIIEPTHU3BI
JICKapCTBEHHBIX
CpEJCTB,
JIEKapCTBEHHOTO

JICKAPCTBEHHBIX
CPEICTB,
JICKAPCTBCHHOTO
PACTUTEIILHOTO
CBIPbS U
OHOJIOTHYECKHUX
00BEKTOB.

JICKAPCTBEHHBIX
CPE/CTB,
JICKAPCTBCHHOTO
PACTUTEIILHOTO
CBIPbS U
OHOJIOTHYECKHUX
00BEKTOB.

U 9KCIIEPTHU3BI
JICKAPCTBEHHBIX
CPE/CTB,
JICKAPCTBCHHOTO
PacTUTENBEHOTO
CBIPbS
OMOJIOTHYECKHUX
00BEKTOB.

HCCJIEIOBAHUN U
9KCIIEPTHU3BI
JIEKapPCTBEHHBIX
CpEJICTB,
JIEKAPCTBEHHOTO
PacTHTEIHLHOTO
CBIPBS 1
OHOJOTHYECKUX
00BEKTOB.

JAHHBIX,
nonyqume B X01¢€
HCCJIEIOBAHUN U
9KCIIEPTHU3BI
JIEKapCTBEHHBIX
CpenCTB,
JIEKapCTBCHHOTO
PacTUTEIHLHOTO
CBIPBS H
OMOJIOTHYECKUX
00BEKTOB.

X0JI¢ UCCIICTOBaHUN
U 9KCIIEPTU3BI
HeKapCTBeHHI)IX
CPEJICTB,
JIEKAPCTBEHHOTO
pacTUTENBLHOTO
CBIPbS U
OHOJOTHYECKUX
00BEKTOB.
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PacTUTEILHOTO
CBIPbS H
OMOIOTUYECKUX
00BEKTOB

Ymersn:
Ocy1ecTBIsATh
MaTEeMAaTHYCCKYIO
00paboTKy NaHHBIX,
MTOJyICHHBIX B
X0Ji€ UCCIIEOBAaHUN
1 DKCTIEPTHU3HI

OtcyTtcTBUE
YMEHUH
OCYILECTBIIATh
MaTeMaTHIECKYTO
00paboOTKy JaHHBIX,
MTOJTyICHHBIX B
XO0Ji€ UCCIIEOBAHUMN

YacTuyHO
OCBOCHHBIE YMEHHSI
OCYIIECTBIISITH
MaTeMaTHIECKYTO
00paboTKy JaHHBIX,
MTOJTyICHHBIX B
XO0Ji€ UCCIIEOBAaHUMN

B nenom ycnenneie,
HO He
cUCTeMaTHYeCKHe
YMEHHUS
OCYIIIECTBIISAT
MaTeMaTHYECKYIO
00paboTKy TaHHEIX,

B nenom
c(hopMHUpPOBaHHEIE,
HO COJIepIKaIue
OTJENBHBIE TIPOOEITBL,
yMEHHUS
OCYIIECTBIISTH
MaTeMaTHYeCKYI0

CchopmupoBaHHbIE
CHCTEMaTHYECCKUE
YMCHHUSI
OCYILECTBISITh
MAaTeMaTHIECKYIO
00paboTKy aHHEIX,
HOJYYCHHBIX B

JIEKapCTBECHHBIX 1 3KCHEPTH3EI 1 3KCHEPTH3EI MOJTYYCHHBIX B XOJIE 00paboTKy JaHHBIX, XOJI€ MCCIICIOBAHUH
CPEnCTB, JIEKapCTBEHHBIX JIEKapCTBEHHBIX HCCIIEJOBAaHHUHN H MOJTYYCHHBIX B XOJI€ | M KCIIEPTH3bI
JICKapCTBEHHOTO CpPEICTB, CpPEICTB, 9KCIEPTHU3BI HCCIIeIOBaHUN 1 JIEKapPCTBEHHBIX
PacTUTENIFHOTO JIEKapCTBEHHOTO JIEKapCTBEHHOTO JIEKapCTBEHHBIX 9KCIEPTHU3HI CPEICTB,
CBIPBS U PaCTUTENIBHOTO PaCTUTENIBHOTO CPEICTB, JIEKapCTBEHHBIX JICKapCTBEHHOTO
OMOJIOrMYeCKUX CBIPBS U CBIPBS U JIEKapCTBEHHOTO CPEICTB, pPacTUTENIFHOTO
00BEKTOB. OMOJIOrMYeCKUX OMOJIOrMYeCKUX pPacTUTENHFHOTO JIEKapCTBEHHOTO CBIPbS U
00OBEKTOB. 00OBEKTOB. CBIPBS U pacTUTENEHOTO OMOIOTHIECKUX
OMONIOTHIEeCKUX CBIPBS U 00BEKTOB.
00BEKTOB. OHMOIOTHIEeCKUX
00BEKTOB.
Baaners: OtcyTcTBHE ®parMeHTapHbIE B nenom ycnemso, B uenom VYcnemHoe u
Cnoco6HOCThIO CIIOCOOHOCTH CIIOCOOHOCTH HO HE c(hopMUpPOBaHHEIE, CHCTEeMaTHYECKOE
TIPUMEHSTh TIPUMEHSTh TIPUMEHSTh CHCTEeMaTHYECKH HO cozeprkaniee IIPUMEHEHHE
MaTeMaTHIeCKUe MaTeMaTHYECKHUe MaTeMaTHYECKHUe MIPOSIBIIIEMBIE OTJIeJIbHBIE MPOOEIBl, | MaTeMaTHYECKUX
METO/1bl 00pabOTKK | MeTO bl 00pabOTKU | METO/ABI 00pPabOTKU | COCOOHOCTH CHOCOOHOCTH METOZIOB
JIaHHBIX, JIaHHBIX, JIaHHBIX, MPUMEHSTH MPUMEHSTH 00paboTKU JIaHHBIX,
MOJYYEHHBIX B HOJIyYEHHBIX B HOJIyYEHHBIX B MaTeMaTHYecKHe MaTeMaTH4ecKHe MOJYYSHHBIX B

X0Ji€ UCCIIEOBAHUMN
U 3KCIIEPTHU3BI
JIEKapCTBEHHBIX
CpEeICTB,
JIEKapCTBEHOTO
PaCTUTEILHOTO
CBIPBS H
OMOJIOTHUECKUX
00BEKTOB

X0J1€ UCCIIEOBAHUMN
U 9KCIIEPTHU3BI
JIEKapCTBEHHBIX
CPEICTB,
JIEKapCTBECHHOTO
PACTHTEIFHOTO
CBIPBSI U
OHMOJIOTHUECKUX
00BEKTOB

X0J1€ UCCIIEOBAHUMN
U 9KCIIEPTHU3BI
JIEKapCTBEHHBIX
CPEICTB,
JIEKapCTBECHHOTO
PACTHTEIFHOTO
CBIPBSI U
OHMOJIOTHUECKUX
00BEKTOB

METOIBI 00paboTKH
JTaHHBIX,
MTOJYYCHHBIX B XOJIC
HCCIIEJOBAHUN U
AKCIEPTHU3BI
JIEKapCTBEHHBIX
CpEeJCTB,
JIEKapCTBEHHOTO
PaCTUTEITLHOTO
CBIPBS U
OHMOJOTHYECKUX
00BEKTOB

METOBI 00paboOTKH
JTaHHBIX,
MTOJYYCHHBIX B XOJIE
HCCIIEJOBAHUN U
AKCIEPTHU3BI
JIEKapCTBEHHBIX
CpEeJCTB,
JIEKapCTBEHHOTO
PacTUTEILHOTO
CBIPBS U
OHMOJOTHYECKUX
00BEKTOB

X0Jie UCCJIEOBAaHUMN
U 3KCTIEPTU3BI
JIEKapCTBCHHBIX
CpEeICTB,
JIEKapCTBCHHOTO
PacTUTENFHOTO
CBIPBS H
OMOJIOTHYECKUX
00BEKTOB
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4.2 Illxana, ¥ npoueaypa oleHNBAHUS
4.2.1. Tllponienypsl OLleHHBAaHHUS KOMIIETCHINH (Pe3yJIbTaTOB)

Ne KoMIoHeHThI KOHTPOJIsSA Xapakrepucruka

1. Cnoco6 opranuzanuu TpaguLuOHHBIN];

2. Oransl y4eOHOH AesATeIbHOCTH Bxo1HOMH, TeKyMi KOHTPOJIb, IPOMEKYTOUHBII KOHTPOJIb

3. JIuno, ocymiecTBIAIONIEE KOHTPOIIb IIpenogasareis

4. MaccoBocTb 0XBaTa I'pynnoBoil, ”HAUBUAYAJIBHBIN;

5. Meron KOHTpoOIIA VYCTHBLI OTBET, CTAHAAPTU3UPOBAHHBIN TECTOBBII
KOHTPOJIb, JOKJa/bl/ yCTHBIE pedepaTHBHbIE COOOIIEHHS,
pelIeHne CUTYallMOHHBIX 33124, IPOBEAECHUE KPYTIIOTO
CTOJa

4.2.2. lllkansl oleHNBAHUS KOMIETEHIUIl (Pe3yJILTATOB OCBOEHMS)

151 ycTHOTO OTBETA!

: Ornenka "oTIUYHO" BBICTABISIETCS CTYIEHTY, €CITH OH TITyOOKO M IPOYHO YCBOWJ MMPOTPaMMHBIH
MaTepHall, UCUEPITBIBAIONIE, TOCIEA0BATENBHO, YETKO U JIOTHUYECKH CTPOMHO €ro u3jaraeT, yMeeT TECHO
YBSI3BIBATh TEOPHIO C PAKTHKOH, IPUYEM HE 3aTPyAHSAETCSA C OTBETOM MPU BUIOM3MEHEHUH BOIIPOCaA,
UCIIOJIB3YET B OTBETE MaTepHal MOHOIpauIecKOH TUTepaTyphl, IPABUIBHO 00OCHOBBIBAET IPHUHATOE
pelIeHue, BIaieeT pa3HOCTOPOHHUMH HaBBbIKAMH U IIpHeMaMHi 000CHOBAHUS CBOETO OTBETA.

. Ornenka "xopomio" BEICTaBIAETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepHall, [paMOTHO U 110
CYLIECTBY H3J1araer ero, He AOIyCKas CyIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BONPOC, BIAACET
HEOOXOIUMBIMH HaBBIKAMH U IPHEMaMHU 0OOCHOBAHHUS CBOETO OTBETA.

. OrneHka "yI0BIETBOPUTEILHO" BEICTABISACTCS CTYIACHTY, €CJIM OH UMEET 3HAHUS TOJIBKO
OCHOBHOTO MaTepHaja, HO He YCBOMJI €ro AeTalleil, JOMyCKaeT HETOYHOCTH, HEJOCTATOUYHO PAaBUIIbHBIC
(bOpMyNIHUPOBKH, HAPYIICHHS JIOTHYECKOM MOCIeI0BATEILHOCTH B H3JI0KEHHH IPOTPaMMHOTO MaTepHhara.
. OueHKa "HeyIOBIETBOPUTEIBHO" BBICTABISIETCS CTYAEHTY, KOTOPBIM HE 3HAET 3HAUUTEIBHOMN
YacTH MPOrPaMMHOTO MaTepuaa, TOMyCKaeT CYIECTBEHHBIE OIMOKH, HEYBEPEHHO, C OOJBITUMHU
3aTpyIHEHUSMH H3JIaracT MaTepHall.

. Kax nmpaBuino, olieHKa "HEyIOBIETBOPUTEIBHO" CTABUTCS CTYIEHTAaM, KOTOPBIE HE MOTYT
U3JI0KHUTH 0€3 OMMOOK, HOCSIIUX NPUHIUITHATBHBIN XapakTep MaTepuall, U3JI0KEeHHBIN B 00s13aTeIbHON
JUTepaType.

J1s1 cTaHAapTH3UPOBAHHOTO TECTOBOI'0 KOHTPOJIS:

OneHka «OTIMYHOY BBICTABIISETCS MTPH BEITIOTHEHHH 0e3 ommoOok 6onee 90 % 3amaHuii.

OrieHKa «XOPOIII0» BBICTABIISETCS MPHU BBITOJHEHUY 0e3 ornbdok oonee 70 % 3anaHuii.

OrneHka «yIOBIETBOPUTEIBHO» BBICTABISETCS TPU BHIMONHEHHMH Oe3 ommOok Oomee 50 %
3aIaHUN.

OrneHKka «HEYIOBIETBOPUTEIILHO» BBICTABISETCS NMPH BBINOJIHEHUH Oe3 ommbok menee 50 %
3aJ1aHUMN.

OrneHka «HEYJOBJIETBOPUTEILHO» BBICTABIISIETCS, €CIM 3a/Jadya HEe pelleHa WIM UMeeT IpyOble
TEOPETUYECKUE OIIMOKH B OTBETE Ha ITOCTABICHHBIE BOIPOCHI

JJ1s1 onleHKH TOKJIaT0B/yCTHBIX pedepaTUBHBIX COOOIIEHUIA:

OneHka «OTIMYHO» BBICTABIISIETCS, €clM pedepar COOTBETCTBYET BCEM TpPeOOBaHHIM
odopmIiieHus, mpeacTasieH Wupokuil oubnuorpadudeckuii cnucok. Conepkanue pedepara oTpaxaer
COOCTBEHHBI apryMEHTHPOBAaHHBIM B3MJIAJ CTyJdeHTa Ha mpoOieMy. Tema pacKpbiTa BCECTOPOHHE,
OTMeYaeTcss CIIOCOOHOCTh CTYAEGHTa K HMHTETPUPOBAHHMI0 M OOOOIIECHHIO JIAHHBIX IE€PBOMCTOYHHKOB,
NPUCYTCTBYET JIOTUKA M3JIOKEHHs MaTepHraia. iMeeTcs WIIIOCTpaTUBHOE CONPOBOXKICHNE TEKCTA.

OneHka «XOpOIIO» BBICTABIAETCS, ecid pedepaT COOTBETCTBYET BCeM TpeOOBaHHAM
oopMIIeHUs, TPEACTaBIEeH JIOCTATOYHBIH Oubnnorpaduueckmii crnmcok. Conepxanue pedepara
OTpa’kaeT apryMEHTHPOBAaHHBIM B3INIAJ CTyJEHTAa Ha MpoOjieMy, OJHAKO OTCYTCTBYET COOCTBEHHOE
BUIeHUE MpoOeMbl. TeMa packpbiTa BCECTOPOHHE, IPUCYTCTBYET JIOTHKA M3JI0KEHHUS MaTepraa.

O1eHKka «yJOBJIETBOPUTEIBHO» BBICTABISIETCS, €Cd pedepar He MOJHOCTHIO COOTBETCTBYET
TpeOoBaHUsIM OQOPMIICHHS, HE TIPEACTABIICH JIOCTATOYHBINA OHOIMOTrpadUIecKuil CIUCOK. ApTyMeHTaIHs
B3VIAAa Ha NpoOJeMy HEIOCTaTOYHO yOenuTeIbHa W HE OXBaThIBAET IIOJHOCTHIO COBPEMEHHOE
COCTOsIHUE MPoOJIeMbl. BMecTe ¢ TeM MPUCYTCTBYET JIOTUKA H3JIOKEHHS MaTepHaa.

OreHKa «HEYOBIETBOPUTEIBHO» BBICTABISIETCS, €CITH TeMa pedepaTta He pacKphiTa, OTCYTCTBYET
yOeauTenbHasi apryMeHTalusi o TeMe padoThl, MCIOJIb30BAHO HE NOCTATOYHOE ISl PACKPBITHS TEMBI
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pedepara KOTUIECTBO TUTEPATYPHBIX HCTOYHUKOB.

U151 OLleHKM peleHusi CUTYallHOHHOM 3a1a4m:

OneHka «OTIMYHO» BBICTABIIAETCS, €CIM 33Jada pelleHa TIPaMOTHO, OTBETHI Ha BOIPOCHI
c(hOpMyNHpOBaHbl YETKO. DTAJOHHBIH OTBET MOJHOCTBIO COOTBETCTBYET PELICHUIO CTYIEHTAa, KOTOpOE
XOpoI110 000CHOBAHO TEOPETHUYECKH.

OreHka «XOpOIIO» BRICTABIISETCS, €CIM 33/1ada pelleHa, OTBETHl Ha BOMPOCH! CHOPMYITHUPOBAHBI
HEJ0CTaTOYHO YETKO. Pemenne cTyieHTa B LIEJIOM COOTBETCTBYET 3TAJIOHHOMY OTBETY, HO HEJJOCTaTOYHO
XOpoI110 000CHOBAHO TEOPETHUYECKH.

OrneHKa «yIOBIETBOPUTEIHHOY» BBICTABISIETCS, €CIIH 33/ladya pellieHa He TOJHOCTHIO, OTBETHI HE

coJiepKaT BCceX HE0OXOIUMBIX 000CHOBAaHUH peLICHUSI.

OneHka «HEYJOBIETBOPUTEIHLHO» BBICTABIISICTCS, €CIU 3aJadya HEe pelleHa WIM UMEeT TpyOble
TEOpETHIECKHE OTNOKH B OTBETE Ha IIOCTABIEHHBIE BOTIPOCHI

JJ1s1 olleHKH MpoBeieHUsI KPYIJIOro €T0Ja:

OTan4HO: Bce KOMIIETEHIMH, PEyCMOTPEHHBIC B paMKax IUCHUILUIMHEI (B 00beMe, 3HaHUH,
YMEHHI U BIaJI€HHI) OCBOEHBI TIOITHOCTHIO. Y POBEHb OCBOEHUS KOMITETEHITNH — TTIOBBIIICHHBIN.
OO0yyJaromuiicss akTHBHO pelIaeT MOCTaBICHHbIE 3a/1a4H, JeMOHCTPUPYS CBOOOTHOE BIIaIeHUE
MIPeTyCMOTPEHHBIMU HaBBIKAMH M YMEHUSIMU Ha OCHOBE HMCIIOJIb30BAHNUS MIOJYYEHHBIX 3HaHUH.

Xopouo: Bce KOMIIETSHIINH, PETYCMOTPEHHBIE B paMKaX AWCIUIUIHHEI (B 00beMe, 3HaHUH,
YMEHHIA U BIAJIEHH) OCBOEHBI TIOJTHOCTHIO. Y POBEHb OCBOSHUS KOMITETEHITHH — IOCTATOYHBIM.
OO0yyaroIuiics peaeT MoCTaBICHHbIC 3a]1a4K, HHOTIA JOMYyCKasl OIMOKHY, HE TPUHIIUITHAIEHOTO
XapakTepa, JCIrKo UCIPABACT UX CaAMOCTOATCIIBHO ITPU HABOJAAIINX BOIIPOCAX MPEIIOaaBaTeCIId,
JIEMOHCTPUPYET BIIAJCHUE NPETyCMOTPEHHBIMHU HaBBIKAMU U YMEHUSIMU HA OCHOBE UCITOJIb30BaHUS
MOJYyYEHHbBIX 3HAHUM.

Y/10BJ1€TBOPUTEILHO: BCE KOMIIETCHIIMH, IPETYCMOTPEHHBIE B paMKaX AUCIUILIHHEL (B 00BeMeE,
3HaHWW, YMEHUH U BIaJICHUI) OCBOCHBI MTOTHOCTHI0. YPOBEHh OCBOCHHS KOMIETEHITUH — IOPOTOBBIH.
OO0yyJaromuiicst Ipy PeIeHnH TOCTABICHHBIE 3a/Ia4H, YaCTO JOMYCKAEeT OMIMOKH, He IPUHIIUITHAIEHOTO
XapakTepa, UCIIPABIIACT UX MTPU HAJIUIUHA 6OJ'H)IHOI‘O KOJMYECTBA HABOJAIIMX BOIIPOCAX CO CTOPOHLI
nmpernogaBateiid; HE BCCrjia MoJIy4CHHbBIC 3HAHUA MOKET B ITOJTHOM o0BeMe MMPUMCHUTDH IPpH
JIEMOHCTPALMH IPEAYCMOTPEHHBIX IPOrpaMMOU TUCHUIUIMHBI HABBIKAMU U YMEHUSIMU.

HeynoBsieTBOpHTEIbHO: BCE KOMIIETEHIINH, IPEAYCMOTPEHHBIE B paMKaX AUCLIUIUIMHEI (B
o0beMe, 3HaHNH, YMEHHI 1 BIIaJICHUI ) HE OCBOCHBI I OCBOCHBI YaCTHYHO. Y POBCHb OCBOCHUS
KOMIIETEHIINN — TTOIOPOToBEIi. O0yJaromuiics py PeIIeHUH TOCTaBICHHBIE 3a/1a4H, JOITyCKaeT
OIIMOKY MPUHITUITHAIHHOTO XapaKTepa, He MOXKET MX HCIIPABUTh JaXKe MPH HATMIUH OOJBIIOTO
KOJINYECTBA HABOAIIUX BOIIPOCAX CO CTOPOHBI TIPETIOAaBaTelsl; 3HAHMUS 110 TUCIUMIUINHE (PparMeHTapHBI
1 00yYaroNHiAics He MOXET B TIOTHOM 00beMe MPUMEHUTh UX TPU JEMOHCTPAIINH MTPETyCMOTPEHHBIX
MPOrpaMMON TUCUUIUIMHBI HABBIKAMU U YMEHUSIM

4.3. lkaga v npoueaypa oleHMBAHUS MPOMEKYTOYHOI aTTeCTAIINU

Kputepun oneHkn 3x3amena (B coorBercraue ¢ m.4.1.):

OueHka «OTIMYHO» BBICTABIISCTCS, €CIM IIPU OTBETE HAa BCE BONPOCH OHIeTa CTYJICHT
JEMOHCTPHPYET TMOIHYI0 C(HOPMHPOBAHHOCTH 3asBICHHBIX KOMIIETCHIIMH, OTBEYAET IPaMOTHO, TOJHO,
UCIIOJIB3YSl 3HaHUSI OCHOBHOM U JOTOJHUTENIBHOM JIUTEPATYPHI.

O1eHKa «X0pOILI0» BBICTABIISIETCS, €CIIM IIPU OTBETE Ha BOIIPOCH! OMileTa CTYJEHT IEMOHCTPUPYET
c(hOpMUPOBAHHOCTh  3asBJICHHBIX KOMIICTCHIIMH, TPaMOTHO OTBEYAaEeT B paMkKax o00s3aTelbHOMN
JUTEPATypbl, BO3MOXHBI MEJKHE €AMHUYHBIE HETOYHOCTH B TOJIKOBAHMU OTAEJIBHBIX, HE KIIIOYEBBIX
MOMEHTOB.

OHCHKa «KYAOBJIETBOPUTEIIBLHO» BBICTABJIACTCA, C€CJIIM IIPU OTBETC Ha BOIIPOCHI ounera CTYACHT
JIEMOHCTPHUPYET YaCTHYHYIO CPOPMHPOBAHHOCTH 3asBJICHHBIX KOMIICTCHIIMM, HYXIAeTCsA B JIOMOIHH-
TEJIbHBIX BOIPOCAX, IOIyCKAeT OLIMOKH B OCBELICHUH IPUHIUIHNAIBHBIX, KIIOYEBBIX BOIPOCOB.

OueHka «HEYIOBICTBOPUTEIBHO)» BBICTABIAETCS, €CIM IPH OTBETE Ha BONPOCHI Ouiera y
CTYJICHTa OTCYTCTBYIOT IpH3HAaKH C(OPMUPOBAHHOCTH KOMIETEHIIMH, HE MPOSBISIOTCS —JakKe
MIOBEPXHOCTHBIE 3HAHUS 10 CYLIECTBY MOCTABIEHHOTO BOIPOCA, TJIOXO OPHEHTHPYETCS B 00s3aTeNbHON
JIUTEpaType.
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