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1. Ilepevenb KOMIETEHIHIA ¢ YKa3aHUEM ITANOB NX GOPMHPOBAHNS B NMPOIECCe OCBOEHUSI
o0pa3oBaTeIbHOM MPOrPaMMBbI

B pesynbrate ocBoenus OINIOIT oOywaromuiicsi TOMDKEH OBIAJCTh CICAYIONIMMHU Pe3yIbTaTaMu
00y4YeHUS 10 JUCIUILIMHE (MOJIYJTI0) « AHAIUTUYECKAS] XUMUSIY:

Ne | Konrpoaupyemsie pa3easbl (TeMbI) Kon HaumeHnoBanue HIkana
JUCHUILUTUHBI (Pe3yJbTaThI N0 KOHTPOJIUPYeMOi OLIEHOYHOI'0 CpecTBa OLlEHMBAHUS

n/ pasaenaam) KOMIIETCHIM U

n (nam eé yacTn) / u

ee (hOpMyJIMPOBKa
— 110 7KeJIAHUI0

1 OIIK-1 Y CTHBIN OTBET, [IsTubanasHast
CTaHIapTU3NPOBAHHBIH IIKaa
TECTOBBIA KOHTPOJIb, OLICHUBAHHS
OO01re TeopeTHYeCKHe OCHOBBI JIOKJIabl/yCTHBIE
AQHAIUTHYECKOH XUMHN pedeparuBHBIC

cooO1IeHHs1, pELIEHUE
CUTYallMOHHBIX 33/1a4

2 OIIK-1 Y CTHEBIN OTBET, [IsTrbannsHast
CTaH/IapPTU3UPOBAHHBIN IKaza
TECTOBBIN KOHTPOJIb, OLICHUBAHMSI
THIbI XHMUYECKAX PABHOBECHH M X JTOKJIAIbI/YCTHBIC
POJIb B aHATUTUYECKONW XUMUHU pedepaTHBHBIC

cooOrmeHus1, pelIeHne
CHTYallHOHHBIX 33/1a4

3 OIIK-1 Y CTHBIN OTBET, [IarubanapHas
CTaHAapTU3UPOBAHHBII IKasa
KauecTBeHHBINH aHAIN3 KATHOHOB U TECTOBBIN KOHTPOJIb, OLICHUBAaHUS
AQHHOHOB. MeTOIBI pa3elieHus U JIOKJTIaJIbl/yCTHBIE
KOHIICHTPHPOBAHUS B aHAIUTHIECKON pedepaTHBHEIC
XUMHUH cool1eHus, peleHue

CUTYallUOHHBIX 3a/1a4

4 OIIK-1 Y CTHBIN OTBET, [TsaTubannpHas
CTaHIAPTU3NPOBAHHBIH Kaza
KosruecTBeHHBIH aHATH3. TECTOBBI KOHTPOJIb, OIICHUBAHHS
MartemaTrnueckast 06paboTka JIOKJabl/ YCTHBIE
PE3yJIbTATOB KOJHMYSCTBEHHOTO pedepaTHBHEIC
aHaJm3a. coo01IeHus, peleHue

CHUTYallMOHHBIX 3a/1a4

5 OIIK-1 VY CTHEIN OTBET, [IsaTubanisHas
CTaHJIAPTU3NPOBAHHBIH Kaga
TECTOBBI KOHTPOJIb, OIICHUBAHHUS
JIOKJIaAbl/yCTHBIE

I'paBuMeTpuueckuii aHaIu3
pedepaTHBHEIE

coo0uieHus, peLICHNE
CUTYallMOHHBIX 3a/1a4

6 OIIK-1 VCTHBIN OTBET, [TaTubanasHas
CTaH/IapTU3UPOBAHHBIN IKaja
TECTOBBIH KOHTPOIIb, OLICHUBaHHUS
WucrpymenTtansHble (hU3HKO-
JIOKJIaAbl/yCTHBIE
XMMHUUYECKHE) U IIEKTPOXUMUYECKUE
pedepaTHBHEIE

METOAbl aHaJIn3a
coo0uieHus, peLICHNE

CUTYallUOHHBIX 3a/1a4

7 OIIK-1 Y CTHBIN OTBET, [IsTnbanasHast
MonexkynsipHbIi CIIEKTPaTbHbIN CTaHJApPTU3UPOBAHHBIN IKana
aHanu3. JIIOMUHECIICHTHRIA aHaIN3 TECTOBBI KOHTPOJIb, OIICHUBaHUS

JTOKIIA/IbI/YCTHBIC




pedeparuBHbIC
coolmeHns1, pelieHue
CUTYallMOHHBIX 33/1a4

8 OIIK-1 Y CTHBIN OTBET, [IsTnbanasHast
CTaHJAPTU3UPOBAHHBIH [IKana
TECTOBBI KOHTPOJIb, OILICHUBAHMS
XUMHYECKHE THTPUMETPUIECKUE JTOKIIA/IbI/YCTHBIC
METO/IBI aHaIN3a pedepaTHBHEIC

coobmeHns1, pelieHue
CHTYallHOHHBIX 337124

9 OIIK-1 VYCTHBIN OTBET, [IarubanabHas
CTaHJAPTU3UPOBAHHBIH HIKaa
TECTOBBI KOHTPOJIb, OIICHUBAHHMS
Xpomarorpapuaeckue MeTO bl JIOKJIa b1/ yCTHEIE
aHaan3a pedepaTHBHEIC

cooOlieHus, pelIeHue
CUTYallMOHHBIX 3aJ1ad,
NIPOBEICHUE KPYTJIOTO
cTOJIa

2. Texkyluii KOHTPOJIb YCIIeBA€MOCTH HA 3aHATHAX CEMMHAPCKOI0 THNA (CEMHUHApHI, IPAKTUIECKUE
3aHATHA, KIMHUYECKUE TPAKTHYECKHE 3aHATHS, TPaKTUKYMBI, 1a00opaTopHble paObOTHI), BKIFOUas 3aaHUS
CaMOCTOSITETIbHOM PabOThI 00YYaIOIIMXCS, MPOBOAMUTCS B (hopMmax:

- YCTHBIH OTBET,

- CTaHJIaPTU3UPOBAHHBIA TECTOBBIA KOHTPOJIb,

- IOKJIaJIbl/yCTHBIE pedepaTUBHBIC COOOIICHYS,

- pelLIeHne CUTYAlMOHHbIX 33134

- IPOBEIEHUE KPYTJIOrO CTOJIA.

Br160p (hopMbI TeKyIIero KOHTPOJIS Ha Ka)IOM 3aHATHH OCYHIECTBIISIET NpenoaaBaTenb. ®opMel
TEKyIIEero KOHTPOJIS Ha OJHOM 3aHITHH Y pa3HbIX 00yUaroIuXCcsi MOTYT OBITh Pa3NuIHbIMU. KOHKpETHYIO
(dopMy TEKyLIETO KOHTPOJIS y KaXJI0ro o0ydaromerocs: onpeaessier npenoaasatens. Konndyectso dopm
TCKYHICT0 KOHTPOJIA HAa KaXXAOM 3aHATHUU MOXKET OBITH PA3IMYHBIM U OIPEACIACTCA MPEIIoJaBaTCJICEM B
3aBHCHMOCTH OT IeJIeH U 3a/1a4 3aHATHA.

2.1 TunoBble KOHTPOJILHBIC 3aaHUs WJIM HHbIC MATepHAJIbl, HCOOXOAUMBIE IS OLCHKHM 3HAHMIA,
YMeHHMii, HABBIKOB W (WJM) ONBITA AEATEJbHOCTH, XAPAKTePU3YKOIIMX 3Tanbl (OPMHPOBAHUSA
KOMIIeTeHIINi B Mpolecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpaMMbI

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

1. D3kcmpeccHOCTH-3TO...

2. KoHcraHTa paBHOBECHsI PeaKLMHM PaBHA OTHOIICHHIO:

1. mpousBefeHHS KOHLEHTpPAaLWH HMCXOAHBIX BEIIECTB K IPOU3BEACHHIO KOHIEHTPALUA MPOAYKTOB
PEaKIMU B CTETICHSX, PABHBIX CTEXHOMETPHUYECKUM K03 UIeHTaM

2. cyMMbI KOHIIEHTPAIMi UCXOAHBIX BEUIECTB K CyMMe KOHIEHTPALMH MPOJYKTOB PEaKLUU B CTEICHSX,
PaBHBIX CTEXHOMETPHUYECKUM KO3 UIIMEHTaM

3. Npou3BEACHHUS KOHIIGHTPALMH KOHEYHBIX BEIIECTB K IMPOU3BEACHHIO KOHIICHTPAIMd HCXOIHBIX
BEIIECTB B CTEIEHX, PABHBIX CTEXHOMETPHUYECKHM KOA(DQUIIEHTaM

4. cyMMBI KOHIIEHTPAIMi KOHEYHBIX BELIECTB K CYMME KOHLIECHTPALMK NCXOAHBIX BELIECTB B CTETICHSX,
PaBHBIX CTEXHOMETPHYECKUM K03 duImeHTam

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 IPaBUIIBHEIE.

4. YyBCTBUTENHHOH PEaKIMIO HA3BIBAIOT €CIIU, OCAIO0K:

1.BBINazaeT Npu Majuoi KOHLEHTpaluu OOHapYKUBaeMOI'0 HOHA

2.BbINAjIAeT IPU OUY€Hb MAJIOW KOHLIEHTpAlu OOHapY>KHBaeMOI'0 MOHA

3.BBINIQAET MIPHU BHICOKON KOHIEHTPALUHU 0OHAPY>KUBAEMOT0 HOHA




4.pacTBOpseTCS TIpH 100aBIICHNH N30BITKA pearcHTa

5. Twutp pactBOpa — 3T0:

1. yucI0 rPaMMOB PACTBOPESHHOTO BELIECTBA B 1 11 pacTBOpa;
2. YUCJO IPaMMOB PACTBOPEHHOTO BelecTBa B 1 M pacTBOpa;
3. 9HCII0 MOJIEH PaCTBOPEHHOTO BEIIECTBA B 1 MIT pacTBOpa;
4. 9uco MOJIeH pacTBOPEHHOTO BEIecTBa B 1 JT pacTBoOpa.

6.
C(.\') = -
M, s | THe:
1.C (X)— MomstpHast KOHIIEHTPAIHA 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. ... - MeTOJbl, He TpeOyIoIIe MPOBEICHHSI XHMUYECKUX PEaKLUil, a n3ydaromue Qu3niecKue
CBOICTBA BEILIECTBA
1.pm3uKo-xuMHuYecKue 2. XUMHUYECKHE
3.pusmueckne 4. GuoJjoruuecKre

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-...
1.0e3pa3mepHasi BeNMYKMHA, paBHAas OTHOLICHWIO KOJHMYECTBA pPACTBOPEHHOTO BemiecTBa N K
00111eMy KOJIMYECTBY BEILIECTB B PACTBOPE
2.0THOIIIEHHE MAacChl BeIIecTBa, OOpa3yIIero HACHIIICHHBI pacTBOpP TPH KOHKPETHOM
TeMIIepaType, K Macce pacTBOPUTEIIS
3.MakcuMaibHasg Macca BeIlecTBa, KoTopas MoxkeT pacTBopuThes B 100 r pacTBopuTens
4.conepxaHue BellecTBa B rpaMMax B 1 M1 pacTBopa
10. CornacHo Teopuu KUCIOT U ocHOBaHu bpencrena — Jloypu, KUCIOTaMU SIBJISIFOTCS BELIECTBA!
1) umeromye KUCbIil BKyC 2) criocoOHbIe TPUHUMATH IPOTOH
3) ciocoOHbIE OBITH AaKLETTTOPOM 4) cnocoOHbIe OT/IaBaTh 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-OBICTPOTA BBHITIOHEHHS aHaTN3a. UeM MEHbIIle BpEMEHH 3aTpaucHo,
TEM BBIILIE 3KCIIPECCHOCTD

Tema 2. Buabl paBHOBecHii B AHAJTUTHYECKOH XUMHUHU: MPOTOJTUTHYECKHE, OKHCIUTETbHO-
BOCCTAHOBHUTEJIbHbIE, 0CAJI0K — PACTBOP, PABHOBECHSI B PACTBOPE KOMIJIEKCHBIX COeTMHEeHMT
1. Yro takoe BOIOPOIHBIH MOKa3aTenb?
1. oTpUIATEIbHBIN ASCATHYHBIN JIOTaprUPM MOJISIPHON KOHIIEHTPAIIMH HOHOB BOJOPO/IA;
2. KOHIICHTpAITHsI HOHOB BOJOPO/IA;
3. norapu¢m KOHIEHTPAIIM1 HOHOB BOJIOPO/A;
4. cyMMa KOHIICHTPALUil HOHOB BOIOPOJIa U THAPOKCHI-UOHOB
2. 3nauenue pH 1-10-3 M pactBopa a30THOH KHCIOTHI paBHO:
1.4 2.3;
3.2; 4.1.
3. VYKaxuTe 4acTHIbl, KOTOPBIE COTIACHO MPOTOIUTHYECKOH TEOPUH KUCIOT U OCHOBAHUI OTHOCATCS K
OCHOBaHUSIM:
1. yKcycHast KHCIIOTa; 2. areTar-moH,;
3. HOH aMMOHUS; 4. XJI0pOBOIOPOHAS KUCIIOTA
4. OcagoK MaJIOpacTBOPUMOTIO 3JEKTPOJIUTA BHIIANACT MPH YCIIOBHH, €CIIH:
1. cTexHoMeTpHUYECKOe IPOU3BEICHUE MOJIAPHBIX KOHLIEHTpALMH HMOHOB MEHbIIE KOHCTAHTBI
PacTBOPUMOCTH;




2. CTEXHOMETPUUYECKOE IPOMU3BEICHHE MOJIIPHBIX KOHIEHTPALMil MOHOB OOJIbIIE KOHCTAHTBI
PacTBOPUMOCTH;
3. KOHCTaHTa pacCTBOPUMOCTH paBHA MPOU3BEACHHUIO MOJIIPHBIX KOHIIEHTPALMI HOHOB;
4. HeT NPaBUIBHOIO OTBETA.

CranmapTHBIA BOJOPOIHEIN 3JIEKTPOI MPEACTABISIET COOO:
. INIATHHOBYIO IUIACTUHKY, OITYLIEHHYIO B PACTBOP CEPHON MU XJIOPOBOAOPOIHON KHCIIOTHI;
. XKEJIe3HYIO0 TUTACTUHKY, OMYILEHHYIO B PaCTBOP a30THON KHCIIOTHI;
. YTOJIBHBIM 3JEKTPO/I, OIYLIECHHBIN B PACTBOP XJIOPOBOIOPOJHON KUCIOTHI
. INIATHHOBYIO IUIACTUHKY, OITYLIEHHYIO B PACTBOP IMAPOKCHIA HATPUS.

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 MoTeHIMana mapsl sxene3o(lll) —
xene3o(1l), ecnmm k pacTBopy 100aBUTH IOPOIIOK (PTOPHIA HATPHSA:
1. yBenuuures; 2. YMEHBUIUTCS;
3. HE U3MEHUTCH; 4. BHayaJie yMEHBIIUTCA, IOTOM YBEINIUTCS
8. Kakne u3 mnepedncieHHBIX HOHOB METAlIOB 0ojee CKIOHHBI K OOpa30oBaHUIO KOMILIEKCHBIX
COCTMHEHHM:
1. non xene3a(1ll); 2. non HatpuA(l);
3. won kanus(l); 4. won Gapus(Il).
9. U3 mepeuncieHHBIX KUCIIOT Hanboiee CHITBHOM KUCIIOTOH SBIISIETCS:
1. mypaBbuHas kucnota (pKa=3,8);
2. ykcycHas kucnota (pKa=4,76);
3. nmaHoBogopoaHast kucnora (pKa=9,3);
4. propoBomoponHas kucnota (pKa=3,2).
10.ITonuaeHTaTHBIN JIUTAHT - DTO:
1. aMmmHuaK; 2. XJIOPUI-NOH;
3. THOIIMaHAT-HOH; 4. O/ITA.

O N W= YT

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

©

Tema 3. Cnoco0bl KiaaccM(puKanMM KAaTHOHOB M aHHOHOB. I'pynmoBoii aHAIu3 KaTHOHOB M
aHNOHOB. Pa3jesieHne M KOHIEHTPHPOBAHHE HOHOB. JKCTPaKIusi. Axcopoumus.
1. CornacHo KHCIOTHO-OCHOBHOH KJIacCH(PHUKAIIUK BCE KATHOHBI JCTISAT:
1. Ha 3 rpynmer; 2. Ha 2 TPYIIIIBI,
3.Ha4 rpynnel; 4. Ha 6 rpymIL
2. Ko BTOpO# aHANMUTHYECKON IPpyIIe KATHOHOB 110 KUCJIOTHO-OCHOBHOH KJIACCH(DHUKAIIUN OTHOCSTCS
KaTHOHBI:
1. cepebpa, ceurma, prytu(l); 2. amMoHus, kKanus, kooanbTa(ll);
3. maraus, mapranna(ll), mutus; 4. xxenesa(Il), pryru(1l), auxens(1D).
3. XapakTepHbIM NMPU3HAKOM KaueCTBEHHOHN peaKIni HOHOB KaJIUsl ¢ BHHHOM KHCIIOTOH SIBIISIETCS:
1. BeINIaIeHUE KPUCTAITMYECKOTO Ocaika Oeoro nBeTa
2. BBINAJIEHUE KOJUIOMIHOTO OCA/IKa CEPOBATOTO IBETA
3. BBIJIETICHHE Ta3a C XapaKTEPHBIM 3aIIaxoM
4. okpammBaHuE pacTBOPA B KENTHIH 1IBET
4. Kakoil n3 nepeuncieHHbIX peareHTOB MPUMEHSETCS I OTIAENICHUS KATHOHOB TPEThEH
AHATMTHYECKOH TPy IO KUCIIOTHO-OCHOBHOM KJIaCCU(PHUKAIINH:

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

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

5. Jlns oOHapyskeHHss aHHOHOB-BOCCTaHOBUTEIEH HCIONB3YIOTCS PEaKTUBBI

1. pactBOp cynbdaTa Kamus; 2. pacTBOp NEpMaHTaHaTa Kalus B KHCJION Cpeie;

3. pacTBOp MOJia B HEUTPAIBLHOU cpeie; 4. pacTBOp MOIUIA Kallus
6. PeaxtuB Heccnepa mpumMensieTcst st OOHapyKCHHS KATUOHOB:

1. 1MHKa; 2. Gapus;

3. aMMOHUS; 4. CeuHIIa



7. JuMeTHITIHOKCUM (IUMETHIANOKCHM, peakTuB UyraeBa) UCTIOIL3YETCS IPH 0OHAPYKCHHUH
KaTHOHOB:
1. 6apus; 2. auxersi(1D);
3. xpoma(Ill); 4. sucmyta(1Il).
8. K rpynmnoBsIM peareHTaM OTHOCSITCS:
1. XJI0pOBOIOPOAHAS KACIOTA; 2. cepHAas KHCIIOTa,
3. IMMETUITTTHOKCHUM; 4. Xpomar KaJusl.
9. HenoasmkHas MOBEPXHOCTh pa3/iciia BOSHUKACT HA IPaHUIIC:
1 )KUJIKOCTD — ras; 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.Mo1b/cM?; 4 .MOIB/KT.

©

BOIIPOC 1 2 3 4 5 6 7 8 10

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

Tema 4. OcHoOBHble MOHATHUS KOJHYECTBEHHOI0 XHUMHYECKOro aHaiausza. CraTucTHYecKas
00padoTKa pe3yIbTATOB KOJIHYECTBEHHOT0 aHAIN3a. Bubl norpeninocTeil U cnoco0bl UX OLEHKH.
1. K xuMH4YecKHM METO/IaM KOJIMYECTBEHHOTO aHATN3a OTHOCATCSI:

1. xeMoMeTpuKa; 2. rpaBUMETPUS;

3. TUTpUMETPUS; 4. KyJIOHOMETpHSI.

2. Komunuectennsbiit ananu3 HE no3BosisieT ycTaHOBUTH:

1. KonmaecTBeHHBIE COOTHOIIEHNUS COCTABHBIX YacTel HEM3BECTHOTO HHIMBUIYAIBHOTO COSAMHEHUS, T.
€. YCTaHOBUTH €r0 (hopMyITy.

2. ConepxaHue WM KOHIICHTPAIHIO OTIPEEIIIEMOr0 BelIecTBa B HCCIIEAyeMOM o0pasiie.

3. ConmeprkaHune BCeX WIIM HEKOTOPHIX TJIAaBHBIX (OCHOBHBIX) KOMIIOHEHTOB aHAIIM3UPYEMOI cMecH
(Hammpumep, cMecH coneil, KHUCIOT, H30MEPOB U T. 11.).

4. ConepxaHue TJIaBHBIX (OCHOBHBIX) KOMIIOHEHTOB (TIpUMeceit) B TJaHHOM U3BECTHOM BEIIIECTBE.
3. Bwuasl nmorpemHocTeit (1o crmoco0y BEIYUCICHUS):

1.aGcomoTHas 2.cucteMaThyecKas

3.oTHOCUTeNnbHas  4.ciydaifHas

4. Kaxkoif crioco0 BBISBICHHS CHCTEMATHIECKUX MOTPEIIHOCTEH JTMITHAN:

1.BapeupoBanne BenmnIuHBI MPOOHI (YBETUYEHUE MM YMEHBIIICHHE KOHIICHTPAIINH )
2.BBeneHo-HaiiieHo

3.CpaBHeHHUE C HE3ABUCUMBIM METOJIOM

4.AHanmu3 XJI0pOBOJAOPOTHON KHUCIOTHI

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

1. ciekTpodoToMeTpus; 2. TpaBUMETPUS;

3. npsimast KylnoHoMeTpust; 4. QIIyopuMeTpHsL.

6. Koadoumment CteloieHTa MO3BOJISAET OMPEIEIUTh

1. cTaHIapTHOE OTKJIOHEHHE

2. TOBEPUTENHHYIO BEPOSITHOCTH BHITIOJTHEHHBIX U3MEPEHUH

3.a0COMIOTHYIO MMOTPELIHOCTH BCEX M3MEPEHUI

4.a06COMOTHYIO OTPEIIHOCT OTHOTO U3MEPEHHS

7. CnyvaifHble TOTPEITHOCTH MOTIHHSIOTCS 3aKOHY:

l.bepuymmu 2. T'aycca

3.MakcBemna  4.bonbiMana

8. PasmepHOCTB a0CONIOTHOMN MOTPEITHOCTH

l.oTcyTcTBYET

2.COOTBETCTBYET pa3MEPHOCTH CIy4ailHON BEJIMYMHBI

3.COOTBETCTBYET pa3MEPHOCTH KBajipaTa CIIy4aiHOMN BETUYNHBI

4. HE COOTBETCTBYET PA3MEPHOCTH CITyYalHON BETMYHHBI

9. OtHocuTenbHas MOTPEIIHOCTH MPH BHIIOJHEHNUH J1a00paTOPHBIX paboT HE JOJKHA MPEBHIIATH
1.1% 24 %

3.1% 4.10%

1. 3nHak aOGCOOTHOM MOTPEITHOCTH BCETIa




1.10TOXXUTENBHBIN 2.0TpHUIATETbHBII
3.TaKoi ke, KaK y CIIy4aiiHOW BeTMInuHBl  4.711000#

BOIIPOC 1 2 3 4 5 10

»
~
oo
[{e]

OTBET 2,3 4 13 4 2,3 4 2 3 1 1

Tema 5. 'paBuMeTpuyeckuii aHaau3: KiaccuuKanusa MeTOI0B, OCHOBHBIE 3TAIbl, JOCTOMHCTBA U
HEJ0CTATKH.

1. OcHOBHBIMH 3TallaMy TPABUMETPHUH SIBIISIFOTCS:

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 odopazoBanus ruapokcuaa xeneza(lll)
TPaBUMETPHUECKON (DOPMOil sIBIISIETCSI:

1. runpoxcup xeneza(Ill); 2. okcup xenesa(lll);

3. okcup xemne3a(ll); 4. HET MPaBUIIBHOTO OTBETA

3. HcroyHuKOM OMIMOKH B TPAaBUMETPUYECKOM aHATIU3E MOXKET CITY>KUTh:
1. coocaxxnenue; 2. BIUSHHUE UHIUKATOPA;

3. moTepH NpHu OTTOHKE 4. HenpaBWJIBHBINA BBIOOp CTaHapTa

4. T'paBuMeTpuuecKuil GaKTop — 3TO

1. ¢pakTop mepecueTa;

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

3. OTHOIIEHWE MOJSIPHON Macchl TPaBHUMETPHUYECKOW (GOPMBI K MOJSIPHOW Macce OIMpeneIsieMoro
BEIIECTBA;

4. Bce OTBETHI BEPHBIC.

5. MeroaoM oca)kaeHus MPOBOIAT B CIEAYIOIIEH ITOCIE10BATEIbHOCTH:

6. 1. B3BEIIMBAIOT HABECKY JIJIsl aHAIIN3A,; 6. PacTBOPAIOT HABECKY;

2. OTOMPAIOT CPEIHIO0 MTPOOY aHATTU3UPYEMOTO 7. 0OCaXKIAIOT OTPEACIIACMbINA KOMIIOHEHT;
obpasia; 8. BBIUHCIISAIOT PE3yJIbTAT aHAIH3A.

3. BBICYIIMBAIOT OCA/IOK; 9. B3BEIIMBAIOT 0CAIOK;

4. IPOMBIBAIOT OCA/I0K; 10. oTaEnsIOT 0ca oK (QUIBTPOBAHUEM;

5. MPOKAJIMBAIOT OCAJIOK;

7. HenoctaTkoM rpaBUMETPHYECKOTO METOA SBIISICTCS:

1. IUTENTEHOCTH OIIpeIeTICHU 2. HEBBICOKAs CEJIEKTUBHOCTDH aHAJIN3a

3. 6ombI1I0i OCamoK 4. BbICOKas TeMIepaTrypa

8. Ocaxpnaemas ¢popma-

1. BemecTBO, CojieprKaliee aHATU3UPYEMblid KOMITOHEHT

2. 0CaioK, COCTOSIIHKA U3 aHATU3UPYEMOTo 00beKTa

3. 0caJoK TOYHO M3BECTHOTO COCTaBa

4. BemecTBO, KOTOPOE OCaXKIaeTCs

9. dakrop nepecuéra — 3TO OTHOIICHHUE MOJISIPHOR MACCHI...

1. BecoBoil (GOpMBI K MOJIAPHOU Macce 3. ompezensieMoro BemecTBa K MOJISIpHOH
ocaxzaaeMoi Gpopmbl Macce BecoBOH HOpMEI

2. BecoBOil (OpMBI K MOJIIPHOU Macce 4. ocaxxnaeMoil popMbl K MOJISIPHOUM Macce
OTIpeIeIISIEMOT0 BEIECTBA OTIpeeNIsIeMOro BelecTBa

10.IlprynHa COOCAXKICHHMS -

1. necopOmus 2. OKKJTIO3US

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 moub

3.10-4r 4.10-5r
BOIIPOC 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. JJIEKTPOXHMHYECKHEe MeTOAbl AaHaJIu3a: KYJIOHOMeTpHs,
NOTEeHUHOMETPHSI, BOJbTAMIIEPOMETPHSL, NOJAsAporpadusi.

1. ®OTORNEKTPOKOTOPUMETPUYECKUN aHATH3:

1. TpeOyeT mpuMeHEHUST MOHOXPOMATHIECKOTO U3ITyUYEeHUS;

2. OCHOBAaH Ha CIIOCOOHOCTH BEMIECTB OKUCIATHCS WIHW BOCCTAHABINBATHCA MO BO3JEHCTBUEM
BUJIMMOTO U3JyUCHUS;

3. TpeOyeT moay4eHHsI OKpaIlIeHHBIX (OPM aHATU3UPYEMBIX COeTUHECHUN;

4. MO3BOJISIET OMPEAENATh KOHIEHTPAIIUH MYTHBIX U TEMHOOKpPAIIEHHBIX PACTBOPOB.

2. ®OT031EeMEHTHI HEOOXOTUMBI:

. JUIsl Ipeo0pa30BaHusl CBETa B DIIEKTPOMArHUTHOE M3ITyYCHNUE;

. Ut TIpeoOpa30oBaHMs CBETOBOW IHEPTHH B AIIEKTPHUECKYIO.

. BBIOOpA Y3KOH MOJIOCH! BOJTH U3 HIMPOKOTO CHEKTpa U3ITyUYCHUS;

. BBIOOpA IIUPOKOHN MOJIOCH! BOJIH M3 LIIMPOKOTO CHEKTPa U3TYUEHHUSI.

. PacTBOpHI cpaBHEHUS 3TO:

. PacTBOpHI, C TOUHO U3BECTHON KOHIIEHTPALUEH;

. pabouue pacTBOPHI;

PacTBOPHI, COAEpIKAIINE BCE KOMIIOHEHTHI, KPOME OIPEIEISIEMOTO BEIIECTRA.

K pmsuko-xuMryecKuM MEeTo1aM aHaIM3a 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. TOYHOCTD

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

3.0,05% 4.0,1%

8. Kakoii 2IeKTpOXUMHYECKHI METO/I ITO3BOJISIET OJHOBPEMEHHO OIPEIEIUTh KAYeCTBEHHBINA 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~
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1. xoHIyKTOMETpHUS 2. aMIIepOMETPUHI

3. HIOHOMETpUHU 4. TToTeHIMUOMETPUH

10.Ha ®5Ke M0KHO IPOBECTH aHAIIN3 BEIECTB:

1. OKpaIeHHbIX; 4. HEOKpAIIeHHBIX BEIIECTB, €CITH UX MOXHO
2. HEOKpAlIEHHBIX; OKPACHTB C MIOMOLIBI0 XUMUYECKON PEAKIINU.

3. OpraHuYecKux:

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. Kilaccuukanuss onTHYecKUX MeETOI0B aHAIU3a.
Cnekrpodoromerpus B Y®-, Buaumoii odaactu cnekrpa. UK-cnekrpockonus. JIloMiuHeCeHTHBIH
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. ChexTp MOTJIOMIEHHUS pacTBOpa BellecTBa, NoJUnHIIomerocs 3akony byrepa JlamGepra-bepa, moxxHo
MOJYYUTh TIPH MOMOILH:

1. ciekTpodoTomMeTpa; 2. ra30BOTO Xpomatorpada;

3. hayopumeTpa; 4. pedpakromeTpa




3. OnTuyeckas IIOTHOCTh pacTBopa ¢ KoHIeHTparuer 10,0 MKI/MII BelliecTBa, U3MEPEHHAs B KIOBETE C
tommuHo# ciost 1,00 cm, pasHa 1,000. Y meabHbIH KOAD(QHUITMEHT IMOTIOMIEHAS COCTABISACT:

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 . KoHIteHTparms pactBopa
COCTaBJIISICT:

. 1,00-10-3 %; 2.1,00-10-3 1/100 wmu;
. 1,00-10-3 moun/1; 4. 1,00-10-3 Mmoan/mn
[To MIUTETBHOCTH CBEYCHUSI PA3THYAIOT CICAYIOIINE BUJIbI JIIOMHUHECIICHIINH:
. hiryopecueHnus; 2. hochopecuenms;
. XeMHJIIOMUHECIICHINS; 4. KaTOXOJIOMHUHECICHITHS

DaKTOpHI, BIUSAIONINE HA UHTEHCHBHOCTD ()IIyOPECIICHITNH:

. KOHLIGHTpAIHs BEIECTBa; 2. TEMIIEPaTypa;

. pH pactBopa; 4. HET BEpHOT'O OTBETA

3akoH Crokca-JIoMMens onucsIBaeT:

. HE3aBHCUMOCTh CIIEKTpa (QIyOpeCcIeHIINH OT JAJTHHBI BOJIHBI BO30YK/AAIOIIET0 CBETA;

. CMEIIeHHe CTIeKTpa (IIyOpecIeHIINH B OoJiee IITMHHOBOIHOBYIO 001aCTh MO0 CPABHEHHUIO CO CIIEKTPOM
MOTJIOLICHHUS;

3. 3epKaJbHYI0 CHMMETPHIO CIIEKTPOB UCITYCKAaHHUS M MOTJIOMICHHUS;

4. 3aBUCUMOCTB ()OPMBI CIIEKTPpa (QIIyOpECICHIIUH OT JJIMHBI BOJIHBI BO30YKAAIOIIEr0 CBETa

8. B kauectBe merexropa st paboTsl B nanpHel UK-00macT HCIONB3yIOT:

1. 6omomerp; 2. IUPORIIEKTPUUECKUIN TETEKTOP;

3. (DOTOHHBIN AETEKTOD; 4. poromamos.
9
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. Krosetsl gy UK-crieKTpOCKOMUY U3rOTABIUBAIOT U3:

. KCl; 2. NaBr;
. CTEKJIa; 4. Ksapma

10.B UK-CrieKTpOCKONHUY UCTIONB3YIOT CICIYIOIINUE PACTBOPUTEIIH:

1. Boga; 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. TuTpuMeTpUYECKU AaHAJIN3: OCHOBHbIE NOHATHUS, KIaccupuranus MeToaoB. MeToabl
KHCJOTHO-OCHOBHOTO TUTPOBaHUs. MeTOAbI OKMCIUTEIHLHO-BOCCTAHOBUTEILHOI0 TUTPOBAHMS.
KoMnjiekcoHoMeTpus M ocaauTeIbHOE 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 ONPEIECISIEMbIM BEILIECTBOM;

4. BCE OTBETHI IPABUIIbHBIE.

2. TuUTpOBaHHBIC PACTBOPBI, IPUTOTOBJICHHBIC I10 TOYHOW HABECKE H COXPAHSIOIIME ITOCTOSHHYIO
KOHIICHTPAITUIO, HA3bIBAIOTCS:

1. BTOpUYHbBIE CTAaHAAPTHI; 2.MepBUYHBIE CTAHJAPTHI;

3.uzeanbHbIE PACTBOPHI 4. cTaOWIBLHBIC PACTBOPHI

3. Mertoj omnpejeieHnss CHIIbHBIX M CIa0bIX OCHOBaHWM MyT€M TUTPOBAHUS CTaHAAPTHBIM PacTBOPOM
CHIIbHOM KHCJIOTHI, Ha3bIBAIOT:

1.anakanumeTpus; 2. METOJ HeUTpanu3auuu;

3.anmuauMeTpust 4. KOMIUIEKCOHOMETPHS

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

1. mmxpoMaToMeTpHs; 2.apreHOMeTpHus;

3. uepuMeTpus; 4. MEPKYypOMETPHSL.

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

3.0,1 1. H2SO4 4.1 1. KBr

6. Kaxoii 06bem 0,05 M NaOH TtpeGyetcst ais nertpanuzamuu 100 v 0,1 M HCI:
1. 200 mum; 2. 20 mi;




3. 100 mum; 4.5 mi.
7. Uemy paBHa MOJIsIpHAst KOHIIGHTPANUS THIPOKCHIA HATPHS B paCTBOPE, €CIIU 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 CTaHJIAPTHBIM PACTBOPAM B KUCIIOTHO-OCHOBHOM THTPOBAaHWH OTHOCSITCS:

1. pacTBOp MepoKcHaa BOAOPOa;

2. pacTBOP XJIOPOBOJIOPOTHON KHCIIOTHI,

3. pacTBOp TUAPOKCHIA HATPHS,

4. pacTBOp aMMHaKa

9. HMHurepBan nepexoaa OKpacKd KUCIOTHO-OCHOBHOTO WHANKATOPa 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 KucIOM cpene; 2. B HEUTpanpHO cpene;

3. B IIEJIOYHOM Cpefe; 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

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

2. Bpems oT MOMEHTa BBO/Ia IPOOKI 10 MOMEHTA PETUCTPALMN MAaKCUMyMa XpOMaTorpaguecKoro nuKa
3TO:

. UCTIpaBJIEHHOE BpeMs yJepKUBaHUS;

. BpeMsi IpeObIBaHuUS BELIECTBA B [TOJIBMXKHOM (ase;

. BpeMsi IpeObIBaHus BEIleCTBA B HEMOJIBIKHOHN (ase;

. BpeMmsl yIep >KHBaHHUA.

3. Koaddunuent cenektuBHOCTH (01) paBeH 1, OIlEHUTE BO3MOKHOCTH XpOMAaTorpaduaecKkoro
paszeseHns CMecH Ha HHANBUAYaJbHBIE BELIECTBA!

1. pazneneHne HEBO3MOXKHO;

2. pa3zaeneHue MoJIHOE;

3. paszneneHue 9acTUIHOE;

4. HeT BEpPHOTro OTBETA

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

1. Rf; 2.D;

3. N; 4. H.

5. PaccrostHue Mexay TuHHEH cTapTa U (pOHTa PACTBOPHUTENS Ha XPOMAaTOTPaMME OKa3aJIoCh PaBHBIM
10,0 cM, TuHUEH cTapTa ¥ eHTpoM msaTHa BemiecTBa — 4,0 cMm. Benmmuuna Rf Bemecta paBHa:
1.0,40 2.40

3. 0,60 4.10

6. Tlpu nmpomyckaHUM HATPHsL XJIOpHJIa Yyepe3 kaTnoHoooMeHHuK (H+ -popma) u3 Hero Oymyt
BBITECHEHBI NOHBI:

1. Nat; 2. H+;

3.0H-; 4.CI-.

7. Ilpu razoxpomarorpapuueckoM OIpeaeeHHN 00beM yIepKUBaHus 3TaHoia cocTaBri 200 MK,
yIepKUBaeMblii 00beM HecopOupytomerocst KomrnoHenTa - 50 M. McnipaBneHHblIi yaepKuBaeMbIi
00BEM dTaHOIIa PaBeH:

1. 100 mx; 2. 150 Mk

3.200 mxi; 4. 250 mx.

8. PaznenurenbHbIC KOJOHKH AJIS Ta305KUIKOCTHOM XpoMaTorpaduu Ha3pIBArOTCS:

AW N =
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. KaMIUISIpHBIE, 2. HACaJ[OYHBIC;

. HAOWBHEIE; 4. HeT BEpHOTO OTBETA

WNupnekcel ynepkusanus Koaua ucronb3yrores B xpoMaTorpaduu s

. KOJIMYECTBCHHOT'O OIPE/ICIICHUS;

. pasliesieHusi KOMIIOHEHTOB CMECH;

. KAYeCTBCHHOM WICHTH(OUKAIHH;

. yCTpaHEeHHUS IPUMECEH.

10. MoxaswxHyO (haszy, BBOMUMYIO B CIIOW HETIOJIBUKHOM (ha3bl IPU MPOBEACHUH IMIOCHTHOM
KOJIOHOYHOW Xpomatorpaduu, Ha3pIBaloT:

AW = © W

1. anroar; 2. PacTBOPHTEID;

3. DNIFOCHT; 4. copbOar.

BOIIPOC 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 IlepeyeHb TeM [IOKJIAJ0B/YyCTHBIX pedepaTHBHBIX COOOIIEHHUIl ISl TEKYLIero KOHTPOJIs
ycneBaeMocTH (110 BLIOOpPY NpenoaaBaTeJis)

Tema 1. O0u1ue TEOpeTHYECKHE OCHOBBI AHAJIUTHYECKOI XUMHHU

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

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

3 dakTopsl, OT KOTOPBIX 3aBUCHUT HOBEACHUE KHCIOT U OCHOBAHUH B HEBOAHBIX PACTBOPUTEIISIX

4 Bnusnue JUIJICKTPUUCCKAd IMPOHHUIACMOCTE PaCTBOPUTCIIA HAa KOHCTAHTBI JUCCOLIMAIIMU KHUCJIOT H
OCHOBaHUI

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

6 IIpurororinenue OyhepHBIX paCTBOPOR.

7 Wzmenenue pH OydepHOro pacTBopa mnpu pazdoaBieHuN

8 bydepnoe netictBue amponuton

Tema 2. Tunbl XUuMHYECKHX PABHOBECHH U UX POJIb B AHAJTUTHYECKOH XMMUH

1 CwpbICh NOHATHS «TOYHOCTH XUMHUECKOTO aHATIH3a»

2 OTanyaroTcs HOHSITHA «CXOAUMOCTEY M «BOCHPOU3BOANMOCTEY

«tpomax». Kak BBISSBUTH HATMUHE «IIPOMaXa

3 TlorpemHocTbio XAMHYECKOTO aHATN3a?

4 Jlucnepcusi, CTaHOAPTHOE OTKJIOHEHHE M OTHOCHTEIBHOE CTaHIApTHOE OTKIOHEHHE BBHIOOPOUYHOMN
COBOKYITHOCTH PE3YJIbTaTOB XUMHUYECKOI0 aHaIn3a

5 Cytb MeToa HauMeHbIuX kBajapaToB (MHK).

6 Ompenenenue «peaena ooHapykeHUs». UTo XapakTepusyeT HOHITHE «IIpezesia 0OHaPYKEHUs»?
Tema 3. KauecTBeHHbIH aHAJN3 KATHOHOB U AHMOHOB. MeTobl pa3aejieHus U KOHIEHTPUPOBAHUS
B aHAIMTHYECKOI XUMHUH

1 Meroas! konnenTpupoBanus. Cyts. [IpuMeHeHne B aHATUTUIECKON XMMUH.

2 Metonpl paznenenens. CyTth. [[puMeHeHrE B aHATMTHYECKON XUMUH.

3 KauecTBeHHBIN aHAIM3 KATHOHOB

4 KadecTBEHHBIN aHATN3 aHHOHOB

Tema 4. KonnuecTBeHHbIii aHann3. MatemaTudeckasi 00padoTKa pe3ybTaTOB KOJINYEeCTBEHHOIO
aHaju3a.

1 KpuBas tutpoBanus. B Kakmx KoopanHaTax CTpOSTCA JOrapupMHUYecKHe W JUHEHHbIE KpUBBIC
TUTPOBAHUSL.

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

3 CymHOCTh NpsMOro, 00PaTHOTO TUTPOBAHUS M TUTPOBAHMS 3aMECTUTEIIS.

4 Tlpumepsl IEPBUYHBIX ¥ BTOPUYHBIX CTAHAAPTHBIX PACTBOPOB, HCIIOJIB3YEMBIX B KUCIIOTHO-OCHOBHOM
TUTpoBaHUM. HanummTe ypaBHeHUs peakuii, yKaxkute (pakTopbl 3KBUBAJICHTHOCTH.

5 H3meHeHue BUJa KPUBON TUTPOBAHUS (BEIMYMHA CKAuyKa, ITOJIOKEHHUE TOUKU 3KBUBAJIEHTHOCTH) IPU
W3MCHCHHUH: a) KOHIICHTPAIlMH pPacTBOPOB; 0) BEIMYMH KOHCTAHT KHCIOTHOCTH WJIM OCHOBHOCTH; B)
TeMIIepaTyphl

Tema 5. I'paBuMeTpUYecKUii aHAJIN3
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1 CymHoCTh TpaBUMETPHUECKOTO METOMa aHanu3a. [Ipumenenue B hapmarim

2 Bugsl ocankoB, ocaxxaeHHas Gpopma

3 XuMmu4eckuil 3KBUBAJCHT U ()aKTOP SKBUBAIIEHTHOCTHU BEIECTBA.

4 CrnocoObl BbIpayKeHHS KOHIIEHTPAIUU CTAaHAAPTHBIX PaCTBOPOB.

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

1 CunekrtpanbHblil MeTox aHanu3a. [IpuMeHeHune ero B aHasin3e JIEKapCTBEHHBIX NIPETIAPATOB U ChIPhS

2 JlroMuHECUEHTHBIH MeTo/] aHanu3a. [[piMeHeHne ero B aHanu3e JIEKapCTBEHHBIX MPETNapaToB U ChIPh
3 TypOunumerpudeckuil MeTon aHanmu3a. [IpuMeHeHne ero B aHaJIHM3€ JICKAPCTBEHHBIX IIPENapaToB U
CBIPbS

4 CnextpodoTomMeTpruecKuii MeTo] ananu3a. [IpuMeHeHne ero B aHanu3e JeKapCTBEHHBIX MPETapaToB
U CBIPbs

Tema 7. MoJieKkyJIsIpHBIA ClIEeKTPAJIbHBIA aHaIu3. JIOMUHECHEeHTHBIA aHAJIN3

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

2 Jlmama3oHsI AJIWH BOJH moy4datot Y @-, suaumele, UK-ciekTpor?

3 3axon bepa u ero oCHOBHBIE OTpaHUYCHUSI.

4 brok-cxemMa M ONUIINTE MPHHLUIBI PadOThl CIEKTpOMETpa ¢ MOHOXpoMmartopoM B Y@ / BHUAMMOIA
oOmacTH.

5 Baxnsie xpomodopsl B YO / BHIUMOM JHarta3oHe.

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

7 OcHoBHEbIe y376I coBpeMeHHBIX UK criekTpomMeTpoB.

8 HWcrounnku m3nydenuss B MK-cnextpomerpax mpu paboTe ¢ OMKHUM, cpeiHuM, nansHuMm WK-
Juarna3oHaMu

9 OcHOBHO# 3aKOH, UCTIONB3YEMBIH U KOIMYECTBEHHOTO aHalln3a, U 00macTu ero nmpuMeneHus B K-
CHEKTPOCKOIIHH.

Tema 8. XumMuyeckne THTpUMeTPHYECKHE METOAbI AHAIHU3A

1 KucnotHo-ocHOBHOE TUTpOBaHue. Ero Bubl, mpuMeHeHne

2 OKHCIUTENbHO-BOCCTAaHOBUTEIBHOE TUTPOBaHUE. Ero BUIbIL, IpUMEHEHHE

3 OcanurenbHoe TUTpOBaHUE. Ero BUIBI, IpUMEHEHHUE

4 TlepmaHraHaToMeTpusi Kak OCHOBHOW CIIOCOO aHAlIM3a MHOTHX JIEKapCTBEHHBIX IIPETapaToB.

Tema 9. XpomaTtorpadguyeckue MeTOAbI AHAIN3A

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 XpoMaTorpauueckoro aHainnsa. B kakux ciaydasx HCHONb3YIOT
TOT WIXA UHOH MeTOx?

5 Ponp momBmwxkHON ¢a3pl B Ta30BOM M KHUIKOCTHOH Xpomartorpaduu. IlpuBenute mnpuMepsl
HETOABWXHBIX (a3 B ra3oTBepA0da3zHON U ra30KUIKOCTHOIN XpoMaTorpaduH.

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

Tewmsl pedepaTUBHBIX COOOIIEHUI MOTYT OBITh IIPEUIOKEHBI TIPETOIABATENIEM U3 BBIIIETIEPEUNCIEHHOTO
CIIHCKa, a TAKKe 00YJaIOMMCS B MOPSAAKE TMYHONH MHUIMATUBBI 110 COTIIACOBAHUIO C MIPENIOJaBATEIIEM.

2.3. l'[epe‘lem, CUTYAIIMOHHBIX 3a/1a4 JJIHA TEKYIIEro KOHTPOJIA yCII€BA€EMOCTH

Tema 1. O01ue TeopeTHYECKHUEe OCHOBbI AHAJIUTHYECKOH XUMMH.

3agaya 1. Ilpu obciienoBaHuM NalnueHTa oOHapy:keHo, yTo pH miaa3mbl kpoBu paBen 7,2. K
KaKUM 3200/eBAHUSIM MOKeT NPUBECTH 3TO OTKJIOHeHHe PH oOT HOpPMBI M Kak MOXKHO
JIMKBHIHPOBATH 3Ty NMATOJIOTHIO?

a) [IpuBouT nmu 370 OTKIOHEHHE pH K ammno3y?

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

B) MOHO 111 IMKBUAMPOBATH 3T0 oTKIOHeHUe pH npu npueme nauuentom 0,9% pactopa NaCl?

r) MOXHO 71 TUKBUIUPOBATE 3TO OTKIOHeHHe pH npu npueme nanuenTom pactBopa NaHCO3?

1) MOXHO JIH TUKBHANPOBATH 3TO OTKIIOHeHke pH npu npreme marmentom pacteopa NH4Cl?

OrtBer:

CHmxenue pH mia3Mel KpoBH 1o cpaBHEHHIO ¢ HOpMOH (7,40) MPUBOAMT K aiuao3y.
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JlukBuaupoBaTh 310 cHIKeHne pH MoxkHo puemoM manreHToM NaHCOs3, Tak Kak 3Ta COlb JaeT IpH
TUAPOIU3E IIETOYHYIO PEAKLUIO CPEABL.

Henb3s mpumenste 0,9% pactop NaCl, umeromuit HeliTpanbhyto peakimio u pactsop NHaCI,
JIAOIIUI TPU TUAPOJIN3E KUCIYIO PEaKLHUIO CPEABL.

3agaya 2. Ilpu obcjienoBaHuM MalueHTa oOHapy:KeHo, yTo pH miaa3mbl kpoBu paBeH 7,6. K
KaKHM 3200/1eBaHHUSIM MOKeT MNPHUBECTH 3TO0 OTKJIoHeHHMe PH oT HOpMBI M Kak MOKHO
JIMKBHAMPOBATH 3Ty ATOJOTHIO?

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

0) [IpuBout 11 3710 OTKIIOHEHHE PH K ankanozy?

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

r) MOXHO I TUKBHIUPOBATh 3TO OTKJIOHeHHEe pH mpu npueme namnuentom pactBopa NaHCO3?

1) MOKHO 71 JTMKBUIMPOBATh 3TO OTKIOHeHUe pH mpu npueme nauuentom pactBopa NH4CI?

OrtBer:

[oBeimenne pH ma3mel KpoBH 1O CpaBHEHHIO ¢ HOpMOH (7,40) IPUBOIUT K aJKaI03y.

JluxkBuarpoBaTh 310 MoBkimeHue pH MoxxHO puemoM narmerToM NH4Cl, Tak kak 3Ta conb maeT npu
THIPOJIN3E KUCITYIO PEaKIHIO CPEIbl.

Henb3st nmpumensats 0,9% pactBop NaCl, umeromuii HeTpansHyto peakuuio u pactBop NaHCOs,
JAIOIIUI IPU THAPOIIM3E LIETOYHYIO PEAKIIHIO CPEMbI.

3agaya 3. [Ipu oOciieoBannu ManueHTa odHapy:keHo, uTo pH xkenyaouHoro coka paseH 2,7. K
KaKuM 3a00J1eBAHUSIM MOKeT NpHuBecTH 3T0 oTkJIoHeHue pH ot Hopmbl (0,9 - 2,5) n Kak MOXKHO
JIMKBHIHUPOBATH 3Ty NATOJIOTHIO?

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

0) MmeeT 111 3TOT NalMEeHT NOHWKEHHYIO KUCIOTHOCTD JKEIyI0YHOTO COKa?

B) MOXHO JIM TMKBUAUPOBATE 3TO OTKIoHeHUe pH npu mpueme manmerToM pactBopa NaHCO3?

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

1) MOKHO I JIMKBUIMPOBATh 3TO OTKIOHEeHHe pH npuemom nanuentom pacteopa NHsCl?

OTser:

IloBbiieHne pH Kelyao4HOro COKa IO CPaBHEHUIO C HOPMOM CBHJIETENBCTBYET O IIOHM)KEHHOM
KHCJIOTHOCTH y TIAI[MEHTA.

JIMKBUIMPOBAaTh NOHIKEHHYIO KHCJIOTHOCTH MOXKHO npuemoM pactBopa NH4Cl, Tak kak 3ta coisb
JTaeT MPH TUAPOIIN3E KUCIIYIO PEAKIIUIO CPEIBI.

Henp3s 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 X;J10p0OBOI0POAHOI KHCJIOTHI.
OTBert:

HCl & H"+ CI

[H™] = c(HCI) = 0,025 mois/n

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

3anava 5. Beruncauts [H] u pH 0,005 M NH:NOs3, a Takike cTeneHb U KOHCTAHTY THAPOIN3a
NHsNOs3.

OTtBeT:

CocrapisieM ypaBHEHHE PEaKlMK TUAPOIIN3A:

NHs*+ H,O = NH,OH + H*.

PaccunTeiBaeM KoHIeHTpanuto H-noHos mo hopmyite:

Jok.<
HY = K, =175 10
0

R

H+]: W:q—'.m 1077 =158 107" Moas/ a
- I
pH =- 1glL69 107" =5,77.
Crenens ruaponusa h paccunteiBaeM 1o Gopmysie:
H+
h =
C
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1,59 10"
h=_""___

e [

=337 10!

Koncranry ruaponmnza K, paccautsiBaem mo gopmyie:

Ko
HI :L
HI

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

3agaua 6. U3 2,500 r Na,CO; mpuroromau 500,0 mua pacreopa. Paccuurarh misi 3T0ro
pacTBopa: a) MOJSIPHYI0 KOHIEHTPALUMI0, 0) MOJISPHYI0 KOHLIEHTPAIUIO 3KBUBAJIEHTA, B) TUTP, I)
Tutp nmo HCL

Otger:

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

n (Na2COs) B 500 mu1. Torza B 1 nutpe nium B 1000 Mt conepxuTes:

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

Takum o6pazom, C(NaCO3)=0,04717 Moib/.

6) Eciu He oroBopeHo 0co00, TO B OCHOBE TUTPOBaHMs Mpeanonaraercs peakiums: Na ,COs; + 2HCI =
2NaCl + H,CO3

1 (aKToOp SKBUBAJICHTHOCTH paBeH 1/2.

MossipHas Macca S5KBUBAJIEHTa, CIEN0BaTENbHO, paBHa /;M(Na2COs).

| 106/
Lmina,co,) = 1090 —r300

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

N

- 1_clNa,co,l 717
cllfna,co,l= 1|/ :”-”;{' =004717-2 =004
= &

B) [To onpesienieHnio TUTp - 3TO Macca BelecTBa B rpaMMax, cojepikaruasicst B 1 M pactBopa. Torma
TiMaz0o,) =290 hosooor i,
T

r) Tutp 1o onpexnensieMoMy BEIIECTBY - 3TO KOJIWYECTBO I'PAMMOB OIPEIEIIIEMOr0 BEIIECTBa, KOTOPOE
SKBHBAJIEHTHO | MJI pacTBOpa COJIBI.

Tutp pactBopa Na;COsz mo HCI MmoxxHO paccuuTath, HalpuMep, UCXOJIs U3 MOJIIPHOW KOHIIEHTPALIUH
skBuBanenTa pactBopa Na,COs.(Y/2Na,COs3) - uncio moneii sksupanenToB Na;COs B 1 nutpe mm 1000
w1 pactBopa,(1/2Na,CO3)/1000 - uncio moseii sxBuBanentoB Na,COs B 1 mnt pacTBopa.

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

[C(}/2Na2C0O3)/1000]-M(HCI) - macca HCI B rpammax, cootBeTcTByromas 1 mi pactsopa Na2COs, T.¢.
T/MIL.

Tema 2. Tunbl XUMHYECKHX paB]—[OBeCl/lﬁ 1 UX pOJb B AHAJIUTHYECKOH XHUMHUMU.

3amaya 7. B maGoparopmu umerotrcsi crangaptubie pactBopsli: HCIl, NaOH, Tpuiona 6 mu
HHIMKATOPBI: (heHON(PTATENH U XPOMOreH YepHblil. TpedyeTcs onpeneuTh KeCTKOCTh NMAThEBOM
BOJBI.

a) Uem oOyciioBieHa )KECTKOCTh BOJIBI?

0) Kaxkoii metox TutpoBanust Bel BeIOepeTe AJ1st onpeaeeHus >KeCTKOCTH BOIbI?

B) Urto BEIOEpETE B Ka4eCcTBE TUTpaHTA?

r) Uto BeIOEpETE B KaUuecTBe UHIUKATOpA?

1) o kakoii hopmyse Oyaere pacCUUTHIBATE KECTKOCTD BOJIBI.

OrtBer:

JKecTKocTh BOJIBI M3MEPSETCS KOJIMYECTBOM MHILTUMOJIEH dKBHMBaleHTa MoHOB Ca?* m Mg? B 1 1
BOJIBL.

Jns  ompeneneHusi SKECTKOCTH BOIBI  CIEAYET BBIOpaTh METOA KOMILIEKCOHOMETPHUYECKOTO
TUTPOBAHUSL.

B KadecTBe THUTpaHTa CleNyeT BhIOpaTh TPWIOH b, Tak kak oH oOpasyer ¢ moHamu Ca?* m Mg?
MPOYHbIE BHYTPUKOMIUIEKCHBIE COEIMHECHUSI.
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B KkadecTBe MHIMKATOPa CJIEAYET BHIOPATh XPOMOTEH YEPHBIH, TaK Kak OH obpasyer ¢ nonamu Ca?*
Mg?" MeHee NpOYHBIE W OKpAIEHHBIE B JAPYTrod LBET (0 CPaBHEHHIO C KOMIUIEKCAMH TPUIOHa bB)
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 AHMOHOB. MeToAbI pa3aejieHUus H KOHIEHTPHUPOBAHUS
B AaHAJTUTHYECKOH XUMUM

3agaua 8. B GosibHMIY moOCTynmua maumueHT ¢ orpasienuem Sr’. Aummosom. B GoabHuume
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

Kakoli 13 HUX 11e1ec000pa3HO MCIONB30BaTh sl BhiBeAcHUs Sr° u3 opranusma?

a) Kak Ha3pIBaroTCs mpemnapaTsl, KOTOPbIE UCTIONb3YIOTCA IPU OTPABICHUSX?

0) Mo>HO 11 17151 BhIBEIEHHs HOHOB St°° U3 OprannsmMa HCIoiIb30BaTh YHUTHO?

B) MOXHO J1u 1Sl BBIBeIeHHs HOHOB Sr° M3 OpraHM3Ma KCIOIb30BaTh UCTEMH?

) MOsHO J1v Ju1sl BBIBEIEHUs: HOHOB St*° M3 OpraHu3Ma MCIosb30BaTh TPUIOH B?

1) UTO JIe)KHUT B OCHOBE JIMKBHUIAIIUK OTPABJICHUS BEIOPAHHBIM MpenapaToM?

OTBerT:

IIpenapaTsl, HCHIONB3yeMbIE IPU OTPABICHUSX, HA3BIBAIOTCS AHTUAOTHI.

JUist BBIBEIEHUS MOHOB ST2* M3 OpraHu3Ma HeJb3sl MCIOJIb30BaTh YHUTHON M IIMCTEMH, TAK KaK OHH HE
CBA3BIBAKOT NOH SI‘2+ B IMMIPOYHBIC KOMIUICKCHBIC COCANHCHUS.

Jlns BeIBEJEHHS MOHOB Sr’* m3 opraHmsma Clie[yeT IPUMEHUTh TPHJIOH B, Tak Kak oH o0pasyeT ¢
MOHOM Sr?* IIpOYHBIE BHYTPUKOMILIEKCHBIE COEIMHEHMYSL.

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 TutpoBanust Bel BeIOepeTe AJ1s1 onpeaeneHus >KeCTKOCTH BOIbI?

B) Uro BriOepeTe B KauecTBE TUTpaHTa?

r) Uto BeIOEpETE B Ka4ecTBe UHIUKATOpa?

1) ITo xakoit popmye Oynere pacCUUTHIBATH KECTKOCTD BOJIBI.

OrtBer:

JKecTKocTh BOJIBI M3MEPSETCS KOJIMYECTBOM MHILTUMOJIEH dKBHMBaleHTa MoHOB Ca?* m Mg? B 1 1
BOJIBI.

Jns  ompeneneHusi JKECTKOCTH BOJBI  CIEAYEeT BBIOpaTb METOA KOMILIEKCOHOMETPUYECKOTO
TUTPOBAHUSL.

B KkauecTBe THTpaHTa ClemyeT BhIOpaTh TpWIIOH B, Tak kak oH obpasyer ¢ monmamu Ca?* m Mg®*
NPOYHbIE BHYTPUKOMIUIEKCHBIE COEIMHEHNUSI.

B KauecTBe MHIMKATOPA CJIEAYET BHIOPATH XPOMOIEH YEPHBIiA, TaK Kak OH 00pasyeT ¢ nonamu Ca?*
Mg?*" MeHee NMpOUYHBIE W OKpAIIEHHBIE B JPYrod LBET (0 CPaBHEHHMIO C KOMILUIEKCAMH TPWIOHa bB)
KOMIIJIEKCHI.

OO011yI0 )KECTKOCTh BOABI MOKHO PAacCUMTaTh MO QopMyIe:

15



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 KOHIEHTpPAauMs XJIOPMA-HOHOB B PAacTBOpe, MOJYYeHHOM NpPH CIWBAHUH
PABHBIX 00HEMOB PAaCTBOPOB, coiep:kamux 2x10° M xaopuaa Hatpus, 0.33x10* M xuopuaa
Kkaums u 5,0 x10° M consiHoli Kuca0THI?

OTBert:

B kaxmom pacTBOpe KOHLEHTpalMs XJOPHI-MOHOB paBHa KOHIEHTPAIMH COOTBETCTBYIOIIUX
COEIMHEHU, T.K. B HUX IUCCOIUHPYIOT HOHHOE COeIMHEHNE XIOPH Kalusl U colisiHas KucioTa. CHavyana
mpeoOpasyeM Juciia Tak, 9TOOBI ypaBHSATH MIOKA3aTeIH CTENeHEH, IPUBEII NX K HAaHOOIbIIEeMY:

2x10°=0,2x10*

0.33 x104=0.33 x10*

5,0 x10%=0,050 x10*

PesynbraT cnoxkenus: 0,580x104M

TOYHOCTE CyMMBI NOJKHA OINPEAETATHCA YHUCIOM 2% 10* , ¢ HAMMEHBIIUM YHCIOM JECATHYHBIX
3HaKoB. [103TOMY OKpYIJIsIeM TOTy4EHHYIO CyMMY JI0 TIEPBOH LU(pPHI MOCTIE 3amaTol, T.€. 10 0,6x10%. C
y4eToM pa30aBieHus B KOHEYHOM OObeMe KOHLEHTpalus XJIOpHA-MOHOB coctaiser (0,6x107%)/3=
0.2x10* M.

Tema 5. I'paBuMeTpUYecKUii aHAIU3.

3agaya 11. Cmemamu S00 Mo 0,002 M pacrsopa xsnopuaa 6apust m 500 M 0,001 M pacrBopa
cyab(aTa Kaaus. Belnager Jiu B 3THX YCJI0BHSIX 0CaioK cyabdara 6apusa? [IP(BaSO4) = 1,1-101°,

OTBert:

YcnoBue 00pa3oBaHHsS OCAIKOB: IPOU3BEICHHE KOHIEHTPAIMM WOHOB JIOJDKHO OBITH OoJbIe
npousBeneHus pactsopumoctu [TKUIIP.

[TIKH = c(Ba?*)-c(SO4%).

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

[Ba?"] = ¢(BaCl,) = 0,001 mons/n

[SO4*] = ¢(K2S04)=0,0005 momn/n

ITKU = 0,001-0,0005 = 5-1077, TIKUIIP, ocagok BeIIagaeT.

Tema 6. UncTpyMeHTANbHBIE ((PU3MKO-XMMHYECKHUE) U IJTEKTPOXMMHUYECKUE MeTOIbl AHAIHN3A.

3amava 12. MoKHO JIM B KHCJIOl cpejie JeliCTBHEM JMXPOMATA KaJausi OKHCIUTE: a) Fe?* o Fe®';
6) Mn>* 1o MnO,?

OTBert:

s pemeHuss Bompoca HEOOXOOMMO CPaBHUTH CTaHIAPTHBIE OKHCIMTEIBHO-BOCCTAHOBHUTEIBHBIC
MOTEHIUANbl  OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX CHUCTEM. bojee CHIBHBIM OKHCIHTENEM OyneT
OKHUCJICHHAasA q)opMa TOH CHUCTCMBI, CTaHﬂapTHBIﬁ OKHCJINTETHHO-BOCCTAHOBUTEIIHHBIN IIOTCHIINaJI

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

E" L, =0,77e

i

E" . L. =L51r
bt e] M

IMotenuman cuctembl Cr,07%/Cr¥*, Gonbiie, yem mnorteHiman cucreMsl Fe®*/Fe?* m MeHblue, yem
notenman cucreMsl MnO4/Mn?*, cienoBarensHo, Fe? MoxHO okucanuTh 10 Fe®* neictBremM JuxXpomara
Kanus, a Mn?* 1o MnOy4 He OKHCIISeTCA.

Tema 7. MoJieKyJAPHBIN CIEKTPAJbHBIN aHaIM3. JIIOMUHECHEHTHBIA aHAJIU3.
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3agaua 13. las onpeneseHus KecTKOCTH apTe3UAHCKO BOAbI MPOBedU (POTOIIEKTPUYECKOE
TutpoBanue 20 cm® ee kommiaexkconom |11 B npucyrereum 3puoxpoma yepuoro T. Boliu moay4enn
cJIeAyIoNAe Pe3yabTaThl THTPOBAHUS:

O6bem kommiexcona III, cm® 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 BOJABI, €CJIM MOJIIPHAsi KOHLEHTPauus 3KBUBaJieHTa KoMIuiekcona 111
pasna 0,1000 mosb/am°.

OTBerT:

AHanu3 BBIIOJIHEH METOAOM (OTORIEKTPUUECKOr0 TUTPOBaHUs. JKECTKOCTh BOJBI OOYCIIOBJICHA
HaJIM4MeM B Hel coyel Kanpldsg M MarHus M BBIpaXKaeTcs B MMoIb/aMS. JIIs peleHus 3ajadu
HEOOXOMMO MTOCTPOUTH KPUBYIO TUTPOBAHUS U ONPEAETUTh 00bEM, N3PACXOIOBAHHEIN Ha THTPOBaHUE
(Voxe.)-

T 9%
100 +4

90 -

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

MerogoM KacarenbHBIX ompenenseM: Vo= 1,75 cm°. PaccumThiBaeM 3>KECTKOCTh II0 3aKOHY
SKBUBAJICHTOB:
C(C3.2+,Mgz+)'V(HZO):Cx0MHH' Vomm.
C -V 0,1-1,75
C(Ca2+’ MgZ+)= KOMILI KoMt _
V(HZO) 20

=0,00875 mos/mm® = 8,75 Mmoe/mm°.

3anaua 14. Jlas onpenejeHusi HATPUs B MoJioke 5 cm® ero pa36aBuiim B MepHO# Koj6e Ha 100
cM® M IMHCCHMOHHONH IUIaMeHHON (poTOMeTpHell NMPOAHAIM3MPOBAJIM €ro W ABA CTAHJAPTHBIX
pacTtBopa. B pesyiabTare aHaan3a ObLIN HOJYYEHBI CJeAyIOIIHE JaHHbIC:

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

PaccunTarh cofepkanue HATPUS B MOJIOKe (Mr/mm°).

OrtBer:

B »smucCuonHoil mnameHHOM QoTtomerpun BennumHa QoTtoToka | Tem Oonpmie, yem Oonblue
KOHILIEHTpalus pactBopa. M3 ycnoBus 3amaun BUIHO, 9TO |ir>1x>locr, T.€. OMMH cTaHIApTHBIA pacTBOP
“MeeT OOJIBINYI0 KOHIICHTPAITUIO, a IPYroil — MEHBITYI0, YeM aHaJIM3UpYyeMbIH pacTBop. B 3ToM cirydae
JUISE  PEIIeHUs] HCIOJNB3YIOT METOJ] OTrPaHWYMBAIONIMX PACTBOPOB: TOTOBAT CEPHI0 CTaHAAPTHBIX
PacTBOPOB U M3MEPAIOT BEIUYMHBI CHIIBI POTOTOKA | STHX pacTBOPOB U MPOOBI B OIMHAKOBBIX yCIOBHUSX.
3areM BBIOMPAIOT /IBa CTAHJAPTHBIX PACTBOPA — «OTPAHUYMBAIONINE PACTBOPBD — TakK, 4TO0Bl C1<Cy<(s
u IICT>IX>I20T-

Pacuer Hen3BeCTHOI KOHIIEHTPALMU IPOBOJAT 110 opMyJIe:

¢, =+ GG lioh)
X 1 |2_|1
(30-15)-(61-42,5)
70,5-42,5

C, =15+ = 24,91 mxr/cMm®.
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Tak xak mpoba MoJioka OblIa pa3daBiieHa, Colep >KaHIE HATPHUS B MOJIOKE PaBHO:

Cuwa =C, -\\//M' L= 24,91-% =498,2 mkr/cm® = 498,2 mMr/am°.

all. 4.

Tema 8. XumMu4yeckne THTpIMeTPUYECKHE METOAbI aHAJIM3A.

3agaya 15. B gaGopatopum umerorcs crangaptHele pactBopbl: HCl, NaOH, KMnO; n
HHIMKATOPBI: MeTHJIPOT U denosndranenn. Tpedyercs: onpeneauTh KOHUEHTpanuio Honos Fe?* B
N THEBOMH BoJe.

a) Kakoii MmeTo TuTpoBanus Bel BeIOEpeTE 17151 ONpE/IENeHns KOHLIEHTPAIuK HoHoB Fe?*?

0) Uto BBIOEpETE B KauecTBE TUTpaHTa?

B) UTo BeIOEpETE B KaUeCTBE MHANKATOpa?

r) Kak Bl 000cHOBEIBacTe BEIOOp MHAMKATOpPA?

1) o kakoit popmysie OyieTe pacCYUTHIBATH KOHLIEHTPAIUIO HOHOB Fe?* B muTheBoii Bosie?

Otger:

Jluist ompeeneHust KOHIEHTpauun HoHoB Fe?* creyer BEIOpaTh METO OKCUIMMETPHUH, TAK KAK HOHBI
F92+ ABJISIFOTCSI BOCCTAaHOBUTCIISIMU.

B xauecTBe THUTpaHTa cnexyeT ucnonb3oBaTh KMnOas, KOTOPBI SBISETCS CUIIBHBIM OKUCIUTEIIEM.

B kadecTtBe MHIMKAaTOpa CiIeAyeT MCIOJb30BaTh cTaHAApTHBINA pacTBop KMnQOs, Tak Kak B KUCIOU
cpeie HoHbsl MnO4” BOCCTaHABIMBAIOTCA 0 OECIBETHLIX HOHOB Mn?*,

KonuenTpanuio noHoB Fe?* B nuTheBoii Boje paccuuThIBAIOT 110 (hopmyIie:

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

V(H,0)

3agauya 16. B nadoparopum umeroTcs cranaapteHble pactBopbl: |, NaOH, KMnOs un
HHIUKATOPBI: XpoMoreH uvepHblii W Jiakmyc. TpeOyercs omnpeaeauts koHueHtpauuiw HCl B
pacTBope.

a) Kakoit meton turpoBanus Bei BeiOepete?

0) Uro BeIOEpETE B KaUueCTBE TUTPaHTa?

B) Uro BbIOepeTe B KauecTBE HHANKATOpa?

r) Kak Brl 000cHOBBIBaeTE BBIOOP MHIUKATOpA?

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

OTser:

Huns onpenenenus konuentpauun HCI B pacTBope ciieyet BBIOpaTh METO HEUTpaTH3aIny.

B kauecTBe TUTpaHTa CleqyeT HCIIONb30BaTh CTAHIAPTHEIN pacTBOp menoun NaOH, Tak kak menoyb
HEUTpaIM3yeT pacTBOP KUCIOTHI.

B kadecTBe nHAMKATOpa CIIEAYET BHIOPATh KUCIOTHO-OCHOBHON MHJMKATOP JIAKMYC, TaK Kak HHTEePBal
W3MEHEHUS er0 OKPacKH BKIFOUaeT B ceOst 3HaueHus pH B TOUke SKBUBaJICHTHOCTH.

Konuentpanuro HCI B pacTBope paccunThiBaroT o Gopmyie:

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

V(HCI)

3amaua 17. B gaaGopatopum umerorcsi cranaaptibie pactBopbl: HCl, NaOH, KMnO; u
HHIUKATOPBI: MeTHJIPOT U (eHondrasenn. Tpedyercs: onpeaennts KoHueHTpauuio coabl Na,COs
B BOJI€.

a) Kaxoiif meron tutpoBanust Ber Beioepere?

6) Uto BrIOEpETE B KauecTBe TUTpaHTa?

B) Uro BbIOepeTe B KauecTBe HHANKATOpa?

r) Kak Brr 060cHOBBIBacTe BEIOOp WHAUKATOPA?

1) ITo xakoit popmyie Oyaere paccuuThiBaTh KoHIeHTpaluo Na;COs B Boae?

OrtBer:

Jns onpenenenns koHueHTpauuu consl Na,COz B pacTBOpe ciieayeT BHIOpaTh METO HEHTpaTu3alyH.
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B kauecTBe THUTpaHTa ClIeAyeT UCIOIL30BaTh cTaHaapTHeIH pacTBop HCI, Tak kak nonsl Na,COs npu
THUAPOIIN3E TAI0T MIETOYHYIO PEAKIHIO CPEIbI.

B kauecTBe MHAMKATOpa A (PUKCUPOBAHMS TOYKH 3KBUBAJICHTHOCTH CIICAYET BhIOpaTh METHIIPOT,
TaK Kak MHTEpBaJ] MEpPEeXo/la OKPACKU ITOr0 MHIUKATOpA HAXOJIUTCA B KHCIOH cpele, KOTopas UMeeT
MECTO U B TOUKE SKBHBAJIIEHTHOCTH.

Konnentpanuro Na,CO3 B BoJie paCCUUTHIBAIOT N0 (hOpMyIIe:

C(% HCI) ‘V(HCI)

c( Na,co,) =
z V(Na,CO,)

3agaua 18. Onpeaesnts maccy Na,COs B 250,0 mu pacTBopa, ecu Ha TuTpoBanue 25,00 mu
3TOr0 PpacTBOpa ¢ MHANKATOPOM METHJIOBBIM OpaH:KeBbIM H3pacxogosano 20,20 ma pacteopa HCl
¢ koHnenrpaumeii 0,1010 mosn/.

OTBert:

[Ipsmoe TutpoBanue. HaBecka ompenenseMoro BemlecTBa MM aJMKBOTHAs YacTh aHAIM3HPYEMOTO
pacTBOpa THUTPYETCS HENOCPEICTBEHHO THUTpaHTOM. OmpenensieM MOJISIPHYI0 MacCy O3KBHBaJICHTA
Na,COz. C naHHBIM HHIUKATOPOM TUTPOBAHKE UAET MO PEAKITHH:

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

®axrop skBuBaneHTHOCTH Na,CO3 paBeH /2.

3aKOH 5KBHBAJICHTOB B 3TOM ClIy4ae UMEET BHUI:

n(1/2Na2C03) =n(HCI) u M(1/2N62CO3) = 53,00 r/mons(Na,COs) = n(l/zNazCO3)'1/2M(N32C03).

KomuuectBo Bemiecrsa sxBuBanentoB HCI paBHo:

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

O6’beM TUTpaHTa MEPEBOAUTCA B JIMTPLI U, YUYHUTLIBAA, YTO Ha TUTPOBAHHC B3sATa AJIMKBOTHAA 4aCTb
HCCIIEIyeMOTO PacTBOPA, PABHAS OTHOIIEHHIO V xongud Vmmerna = 250/25, momydaem:

M(Na>CO3z)=C(HCI)*V(HCI)*10**0.5M(Na>CO3)*250/25= =0.1010*20.20*10
$%52.99%10=1.081 .

3agaya 19. U3 BogHoro pacrBopa, oobemom 100 mui, comepxkamiero cmecb TI'MIAPOKCHAA H
KapOoHaTa HATpHs, 0TOOPATH AJTMKBOTHYIO 4acTh - 20 MJI pacTBOpa [IJIfl ONpee/ieHUsl HIeJ049d U
Kap0oHaTa TpPH HMX COBMECTHOM TMPHCYTCTBHH MeETOAOM ANUJAMMETPHYECKOI0 THTPOBAHUSA
pactBopom HCl ¢ mousipHoit koHuentpanmeit turpanta c(HCD=0,1000 monas/n. TurpoBanme
NPOBOAMJIM B NPUCYTCTBMH JABYX HHIUKATOPOB: BHayajde - mo deHojdrajleuHy, 3aTeM - IO
METHJI0BOMY OPaHKeBOMY.

Buauane orrutpoBbiBaercs (mo (eHondranenny) Bcs 1eJ04Yb M KapOOHAT A0 OumkapOoHaTa
(YTO IKBHBAJIEHTHO NOJIOBUHE KAPOOHATA, IPUCYTCTBYIOLIEr0 B PACTBOpeE):

HCI + NaOH = NaCl + H,O+ Na,COs; = NaCl + NaHCOs;

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

Ilpn panbHeiimmem mnpudasiaennu pacreopa HCl orruTpoBbIBaerca (0 METHJIOBOMY
OpaH:KeBOMY) OMKapOOHAT (4TO IKBHBAJICHTHO BTOPO# MOJIOBHHE KAapOOHATA, MPUCYTCTBYIOILEI0 B
HCXOTHOM pacTBOpeE):

HCI + NaHCO3 = NaCl + H.COs = NaCl + CO; + H0.

OO0mmii 00beM THTPAHTA, U3PACXOIOBAHHOTO HA 00a THTPOBaHus, cocTaBiaser Vo(HCI).

PaccuuTaiiTe KOHUEHTPAIUIO, TUTP, H Maccy TMAPOKCHIA HATPUA W KapOoHATa HATpHS B
HCXOJHOM PacTBOpe, ecIM Ha TUTPOBaHHMe aJMKBOTHI 20 Mu pacTBopa 3aTpayeHo V=18 ma mu
V>=22 MJ1 pacTBOpa TUTPAHTA.

OTBert:

1) Paccantaem 00beM pacTBOpa TUTPAHTA, 3aTPau€HHOTO OT/IEIEHO Ha TUTPOBaHUE KapOOHATa HATPHA
u rugpokcuga Hatpus. Ha tuTpoBannme OukapOoHaTa, YTO SKBHUBAJIECHTHO THUTPOBAHHUIO IOJIOBHUHE
kapOoOHaTa, MPUCYTCTBYIOLIETO B MCXOAHOM PacTBope, 3aTpadeHo Vz - Vi = 22 - 18 = 4 mu pactBopa
tutpanrta. CliefoBareibHO, Ha TUTPOBAHWE BCEro KapOOHATa W3PacXOJOBaHO B JBa pasa Oolblie
TUTpaHTa, T.e. 2(V2 - V1) =2-4 = 8 ML

Ha tutpoBanue menoun norpedopaics oobeM Tutpanta Va - 2(Vz- Vi) =22 -8 = 14 mu

2) Paccuntaem KOHIEHTpALMIO, TUTP U Maccy KapOoHaTa HaTpUs B aHAJIM3UPYEMOM PACTBOPE, UCXOIS
U3 3aKOHa SKBUBaJEeHTOB. KonmdecTBa skBuBaneHToB kapOonara Hatpus u HCI paBHBI Mexay coOoii:
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n(*/2NazCOs3)=n(HCI). [TocKOIbEKYy KOJIMYECTBO SKBUBAICHTA BEIIECTBA B PACTBOPE PABHO NPOM3BEICHUIO
MOJISIPHOW KOHIIEHTPAILlMY SKBUBAJICHTa HA 00BEM PacTBOpa, TO
c(*/2NazC0O3)V (*/2Na2COs)=c(HCI)V(HCI).
OTcro/1a HAX0AUM MOJISIPHYIO KOHIICHTPAIUIO SKBUBAIeHTa KapOOHaTa HATPHUs B PacTBOPE:
C(l/2N8.2C03)=C(HC|)V(HC|)/V(N8.2CO3)=C(HC1)'2(V2-V1)/V(Na2CO3)=
=0,1-8/20=0,0400 moms/m.
MonsipHasi KOHIIEHTpalKs KapOoHATa HATPUSI B PaCTBOPE PaBHA
¢(Na2CO3)=c(*/2Na,C03)/2=0,0400/2=0,0200 mon/m.
Paccunraem THTp pacTBOpa 1Mo KapOOHATY HATPHSA:
T(Na2CO3)=c(Na2CO3)M(Na,COs)-10°=0,02-105,989-103=0,002120 r/mos.
PaccunTaem maccy kapOonaTa Hatpust B V=100 MJI HICXOAHOTO pacTBOpa:
m(Na>COs3)=T(Na.CO3)V=0,002120-100=0,2120 r.
3) AHaNOTMYHO pacCUMTacM KOHIICHTPALMIO, TUTP M MacCy THAPOKCHAA HATPUS B HMCXOJHOM
pactBope. OueBUIHO, YTO
n(NaOH)=n(HCI), c(NaOH)V(NaOH)=c(HCI)V(HCI).
MounsipHast KOHIIEHTPAIUS THAPOKCUIA HATPHUS
¢(NaOH)=c(HCI)V(HCI)/V(NaOH)=c(HCD[V2-2(V.-V1)]/V(NaOH)=
=0,1-14/20=0,0700 momb/m.
Tutp pacTBOpa MO TUAPOKCUAY HATPUSL
T(NaOH)=c(NaOH)M(NaOH)-10°3=0,07-39,9971-10°=0,002800 r/m1.
Macca rupokcuia HaTpusl B ICXOAHOM pacTBope o0bemom V=100 mur:
m(NaOH)=T(NaOH)V=0,002800-100=0,2800 r.

Tema 9. XpomaTtorpadguyeckue MeTOAbI AHAIU3A.

3agaya 20.lns xpomartorpadguyeckoro ompeaeleHUsi HHUKeJAss Ha Oymare, NPONMUTAHHOM
PAcCTBOPOM IMMETHJIIJIMOKCHMA, NPUTOTOBUJIM TPU CTAHAAPTHBIX pacTBopa. sl 3TOro HaBecky
0,2480 NiCl; - 6H,O pacTBopu/u B MepHOii K0i0e Ha 50 Mu1. 3aTem U3 3T0i KOIOBI B3suim 5,0; 10,0 u
20,0 ma 1 pa3daBuiu B koja0ax Ha S50 mu. Mccinenyemblii pacTBOp Tak:ke pa30aBMId B MepHOM
Ko0J10e Ha 50 mur.

IMocTpoiiTe kKaMMGpoBoUHBbI rpaduk B kKoopaunarax h — Cni M onpe/esiuTe coiepKaHue HUKEs
(Mr) B HcClIelyeMOM pacTBOpe, eI BbICOTa MMKOB CTAHIAPTHBIX pacTBOpoB paBHa h: = 25,5; h;
=37,5; hs3 = 61,3, a BbICOTA KA HCCIEAyeMOro pactBopa paBHa hy = 49,0 mm.

OTBert:

Haxomum maccy nukenst B HaBecke NiCly6H20, yuntsias, uro M(NiCly6H20) u M(Ni) — momsipasie
maccel NiCly6HO u Ni coorBerctBeHHO paBHBI 238 1/MONb ¥ 59 1/™Mojb. Torma macca HHKETs B
uccieayemoii HaBecke NiCly6H20 coctaBuT:

myi = (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

XT-10 Mo

0,0615 - 50 mx conep:xanue HUKens B TpeTbel koioe 0,0246 1/50 mn

Xr-20 mn

Ha ocHOBaHMM MPOBEJICHHBIX PACUETOB CTPOMM TpadUK B KOOpAMHATAX: N, MM — co/iep)KaHHe HUKEIsI
(C, /50 mm). Ha rpaduk HaHOCHM BBICOTY NHKa Hccieayemoro pactBopa h=49 MM u Haxoaum
coJep)kaHue HuKens B uccienyemoM pactsope C = 18,45 mr/50m1.

2.4. [IpoBeneHne KPyIJaoro croJia mno reMe «AHAJIMTHYECKAs] XMMHS — KAK 0CHOBOIIOJIAraroiasi
AUCHHUIJIMHA JJI1 0CBOeHMs Oyaylueil cnenuaaibHOCTH

OIIK-1 CnocodeH ucnoJib30BaTh OCHOBHBIE OHOJIOTHYecKHe, PU3UKO-XUMHYECKHE,
XUMHUYEeCKHE, MATEMATHYECKHE METObI JJsl pa3padoTKu, UCCIeTOBAHNI U
JKCIEPTU3BI JIEKAPCTBEHHBIX CPEICTB, U3rOTOBJIEHUS JIEKAPCTBEHHBIX
NnpenapaToB

3HaTh OcHOBHBIC PU3UKO-XMMHYCSCKHE U XUMHUUCCKHUE METO bl aHAIN3a JIJIs1 pa3paboTKHy,
WCCIICIOBAHNM, DKCIIEPTU3bI, H3TOTOBJICHHS JICKAPCTBEHHBIX CPEACTB
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YmMerthb Hcnonb30BaTh OCHOBHBIE (PU3UKO-XUMUYECKUE U XUMUYECKUE METObI aHAIN3a JJIs
pa3paboTKH, CCIIEJOBAHNUHN, SKCIIEPTHU3BI, M3TOTOBIICHUS JIEKAPCTBEHHBIX CPEJICTB
Bnanets Mertomonorueii MCHIONB30BaHUA (PUIUKO-XUMHUECKAX M XHMHUYECKHMX METOIIOB TpHU
pemieHnH TpoQecCHOHANBHBIX 3amad  (pa3paboTka, HCCIENOBaHUS, OJKCIEPTHU3a,
M3TOTOBJICHUE JIEKAPCTBEHHBIX CPEJICTB)

3. IIpomexyTouHasi aTTeCTANMA

3.1. ®opma NpoMeKYTOUHOI ATTECTALUU — IK3aAMeH

Bomnpocel k 3xk3amMeny:

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

2. AHanuTHUYeCKHE MPU3HAKU BEIIECTB M aHAIUTUYECKHE peaKIMH. THUIbl aHAIUTUYECKUX PEAKIUN U
pearcHTOB.

3. [Ipo6ooTOop 1 MPOOOIOATOTOBKA. DTAIBI M CIIOCOOKI MMOATOTOBKH 00pa3a K aHAIHN3y.

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

5. 3aKOH JEUCTBYIOIIMX MAacC KaK OCHOBA KAYECTBEHHOT'O aHAJIM3A.

6. Xummnueckoe paBHoBecue. KoHcTaHTa paBHOBECHSI.

7. Tumel paBHOBECHH: T€TEpOr€HHBIE, KHCIOTHO-OCHOBHBIE, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE U
KOMITJIEKCOOOPa30BaHMSI.

8. Crioco0bl BbIpa)KEHUS PACTBOPUMOCTH MATIOPaCTBOPUMBIX CHIIBHBIX JICKTPOIUTOB.

9. [IlpoumsBeaeHne pacTBOPUMOCTH, HOHHOE TMPOM3BEACHHE. YCJIOBHE OOpa3oOBaHUS  OCAJIKOB
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
MTOKa3aTeNH.

13. Pacuet pH cuJIBHBIX U CTa0BIX KUCJIOT U OCHOBAHHH.

14. T'unponus. KoncranTa u creneds runponusa. Pacuet pH B pacTBopax ruapoIU3yIOIIMXCS COJEH.

15. By¢epnsie cucremsl. 3Hauenne pH Oydepnsix pactBopoB. bydepHas eMKkocTb.

16. OKHCIUTETHHO-BOCCTAHOBUTENbHBIE CHUCTEMBI. OKHCIUTEIHHO-BOCCTAHOBUTENbHBIE TOTEHIIUAIBI
pelloKe-Tap.

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

18. BiusiHue pa3nuuHbIX (AaKTOPOB HA 3HAUCHHE OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX MOTEHIIMATOB.
I'my6una nporexanus OBP.

19. Komriekcuble coequaenus. OO0IIas XxapakTepUCTHKA.

20. PaBHOBecHs B pacTBOpax KOMIUIEKCHBIX COeIMHEHMHA. KOHCTaHTBI yCTOMYMBOCTH M HECTOMKOCTH
KOMILIEKCOB.

21. BimsgHue paznuuyHBIX (AKTOPOB HAa YCTOMYMBOCTD KOMIUIEKCHBIX COCIMHEHHUH, IPOLECCHI
KOMIIIEKCOOOpa30BaHMs B pacTBOpax.

22. [IpuMeHeHne OpraHnYEeCKUX PEareHTOB B AaHATUTUIECKON XUMHH.

23. Pa3nuvHbIe aHATMTHYECKUE KIIACCH(HUKAIIMU KaTHOHOB I10 IPYIaM: CepoBOJOpoaHas (cynbhumHasi),
aMMHavHO-(pocdaTHas!, KUCIOTHO-OCHOBHAS KITaCCU()UKALIHS.

24. KauecTBeHHBIC PEaKUMM MEPBOH aHAIMTUYECKOW TPYMIBI KHUCIOTHO-OCHOBHOM KJIAaCCH()MKALIUH.
OcHOBHBIE HOHBI, TIPU3HAKK peakiiuil. KadecTBeHHbIE peakiiiy TPEThe aHATUTHIECKOW TPYTITBI KHCIOTHO-
OCHOBHO#1 Kiaccudukanyu. OCHOBHBIE HOHBI, IPU3HAKH PEAKIIUH.

25. KauecTBeHHBIE pEakUUM YETBEPTOW AHATUTHYECKOM TIPYMIBI KUCIOTHO-OCHOBHOW KJIaCCH(UKALIUH.
OcHOBHbIE HOHBI, TPU3HAKN PEAKIINH.

26. KagecTBeHHBIN aHaNM3 aHWOHOB. KauecTBEHHbBIE peakIM MEPBON aHAINTHYECKON TPYIIHI aHUOHOB.
OCHOBHBIE HOHBI, IPU3HAKU PEAKLINIL.

27. PazneneHne ¥ KOHIIEHTPHPOBAHWE: OCHOBHBIE MOHATHs. Kitaccudukanms MeToloB pasielieHus |
KOHIIEHTpHpoBaHus. OcaxkIeHHE U COOCAXKICHHUE (aICOPOLIUs, OKKITIO3HS, H30MOP(HHU3M).

28. Dkerpaknus. DkcrparupoBanue. Kinaccugukanus SKCTpaKIIMOHHBIX CHCTEM.

29. KonuuecTBeHHBI aHalM3: ONpeleleHHe, 3aJaud, KilaccCUpuKauus MeTomoB. TpeboBanus,
MIPEIBABISIEMBIE K pEaKIUAM B KOJIMYECTBEHHOM aHAIIN3E.
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30. Cratucthueckasi oOpabOTKa pe3yJbTaTOB aHaIW3a: MPAaBHJILHOCT M BOCIPOU3BOJUMOCTB, BHIBI
omnOok. HexoTopsle MOHATHS MaTeMaTHYECKONW CTATUCTHKH M UX HCIOJNb30BAaHHE B KOJIMYECTBEHHOM
aHanmse.

31. OmpeneneHue TrpaBUMETpUYECKOro  aHanmu3a. Kiaccudukanuss W CyINIHOCTh  METOJOB
rpaBUMeTpHUYecKoro aHanuza. OmuOKM TIpaBUMETPUYECKOrO aHaiu3a. JoCTOMHCTBa M HENOCTATKU
rpaBUMETPHHU, IPUMEHEHHE.

32. OcHOBHBIE 3TAlbI IPABUMETPUUECKOr0 aHAIN3a METOJIOM OCAKICHHUSL.

33. Ocaxmaemas ¢opma. TpeOoBaHus, NpeabsABIsieMble K ocakmaemoi ¢opme. TpeboBanus K
0CaJUTENI0. Y CIOBUS BhIMAaJeHUs ocaaka. [IpuMepbl opraHuyeckux U HEOpraHU4eCKux ocaauTeneit. Mx
NpeuMyIIeCTBa U HeJocTaTKu. | paBumerpuueckas ¢popma. TpeboBanus, mpeabsBisieMble K HEH.

34. Ompenenenne TUTpUMETpHUYecKoro anaim3a. OcHOBHbIe ToHATHA. Knaccudpukanus MeToAoB IO
XapakTepy peakLuy, o CrIoco0y TUTPOBAHUSI.

35. PeaxTuBBI, HCHONB3yeMble Tpu TUTpoBaHUH. OCHOBHBIE CIIOCOOBI IMPHUTOTOBJICHUS TUTPAHTOB
(pacTBOpeHHE TOYHOH HaBECKH, HCIIOIb30BaHUE CTaHAAPT-TUTPOB). [lepBUUHOE CTaHAAPTHOE BELIECTBO,
TpeOOBaHUs K NEPBUYHOMY CTaHIAPTHOMY BELIECTBY, NPUMEPHI NEPBUYHBIX CTaHJAPTHHIX BEILECTB.
Bropuunsble cTanmapTHBIE BeliecTBa, nx npuMepsbl. Gukcanansl. [lonmpaBounbi K03 PHUIHEHT.

36. KucnoTHO-OCHOBHOE THTPOBAaHME: CYIIHOCTh METOJa, alMAuMeTpus, ankamumeTpus. [loctpoenune
KPHUBBIX TUTPOBAHHUSL.

37. Unnukaropsl, TpeOOBaHUs, IpeAbIBIsieMble K HUM. Teopuu WHANKATOPOB (MOHHAs, XpoModopHasi,
HOHHO-XpoMo(opHast Teopun). CMmemanHble WHAWKATOpHL. [IpaBuma BeIOOpa MHAMKaTOpa. OmHOKK
KHCJIOTHO-OCHOBHOTO TUTpOBaHusl. [IprMeHeHne MeTo10B KUCIOTHO-OCHOBHOT'O TUTPOBAHUSI.

38. CyIIHOCTh KUCIIOTHO-OCHOBHOTO THTPOBAHUS B HEBOJIHBIX cpenax. Kimaccudukanms pacTBopuTeei.
39. OKHCIHUTENbHO-BOCCTAHOBUTEIBHOE THUTPOBAHHUE: OIpEAeNicHHEe, CYIIHOCTh, kiaccudukamus OB-
MeToq0B. YcnoBus nposeneHuss OB-tutpoBanus. Ilpsmoe u oOpatHoe tutpoBanue. OB-HHANKATOPHI.
WNupukatoprsie ommbku OB-tuTpoBanus.

40. KomiekcuMeTpru4ecKkoe TUTPOBAHUE: OIPEeNICHNE, CYIIHOCTh METO/a, Kiaccu(ukanus, TpeOoBaHus
K peakiusiM. KoMruiekcoHOMeTpHs: CyIHOCTb, TUTPAHT, HHAWKATOP, IpUMEHeHHEe. MepKypuMeTpus.

41. OcaguTenbHOE THUTPOBAHUE: OINpEACICHHE, CYIIHOCTh, KIacCU(UKAIUS METOJOB, TPeOOBaHUS K
peakuusM M YCJIOBHUSI NPOBEAEHUs. ApreHoMeTpuueckoe TUTpoBaHue (Mmeron Mopa, meron dasHca,
Meton Donbrapaa): onpeneneHue CymHOCTb, TUTPAHT, MHAUKATOP, YCIOBHS NMPOBEIEHUS, TPUMEHEHNE.
MepkypoMeTpuieckoe, CyabpaTroMeTpudeckoe, THONHMAHATOMETPUYECKOE THTPOBAHME: ONpe/IeiIeHUe
CYLIHOCTb, TUTPAHT, UHIUKATOP, YCIOBHS NPOBEICHHS, IPUMEHEHHE.

42. O61mas XapakTepuCTUKa HHCTPYMEHTAIBHBIX METOIOB.

43. Knaccuduranusi 3IEKTPOXUMHYECKUX METOJOB aHanmu3a. [loTeHnuoMeTpHs, KOHIYKTOMETpHS,
BOJIBTAMIIEPOMETPHS, KYJTIOHOMETPHSL: CYLIIHOCTb, KJIIACCU()UKALIS METOHOB.

44. Knaccuukanus onTHYECKUX MeTOJ0B aHanmmn3a. OCHOBHO# 3aKoH cBeTomnoriomienns. Hedenomerpus
u Typounumerpusi. Pedpakromerpus. DoTOMETpUUECKHME METOABI aHalM3a: KOJIOPUMETPHUYECKHI,
(hOTOKOJIOPUMETPUYECKHH, CIIEKTPO(YOTOMETPUUYESCKUI METObl. JIFOMUHECIIEHTHBIN aHAN3: CYIIHOCTb
METo/a, KJIacCHU()UKALMsI BUAOB JIIOMUHECHECHINH, (IIyOpPUMETPHSL.

45. Xpomatorpadus. Cymuocts Metosa. Knaccudukanus xpomarorpaguieckux METoJ0B.

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

47. llonsitTue O CHUTOBOHM (PKCKIIO3MOHHON) Xpomartorpaduu. I'enb-xpomartorpadus. AdduHHAs
xpomatorpadus. MoHooOMeHHast xpomaTtorpadus: CYIIHOCTh METOHa, KIACCH(PHUKAIUS, HOHHUTHI M
MOHOOOMEHHOE PaBHOBECHE.

48. I'azoBas xpoMaTorpadus: CyIHOCTh METOAA, TEOPHUsI METOJIa, IPAKTHKA METOJIa, CIIOCOOBI 00pabOTKH
XpoMaTorpamm.

49. XpomaTo-mMacc-CIeKTPOMETPHSI.

50. XKunkoctHas xpomarorpadus, BOXKX: cymHocTs MeToaa, TEOpHs METOAA, IPAKTHKA METO/A.
51.XapakTepHble peaKkIlui KaTHOHOB | aHaTMTUYECKOW TPYIIIBI 110 KHCIOTHO-OCHOBHOH KJIacCH(pUKAIUH.
52. XapaxkrepHblie peakiuy || aHanuTHUECKOW TPYMITBI 10 KUCIOTHO-OCHOBHOH KIIacCHU(UKAIHH.

53.XapakrepHble peakuuu katuoHoB |l aHanuTmMyeckoil rpynmel MO KHCIOTHO-OCHOBHOM
KJIacCU(UKAIHH.
54 . XapakTepHple peaknud KaTHOHOB |V aHanWTWYeCKOW TPYMIBI 10  KHCIOTHO-OCHOBHOM
KJIACCHU(UKAIHH.

55.XapakTepHble  pEaKIMH KAaTHOHOB V  aHAJIWTHYECKOW TPYyMIbl 10  KHCIOTHO-OCHOBHOM
KJIACCHU(UKAIHH.
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56.XapakTepHble peakiud KaTHOHOB VI  aHagMTHYECKOW Tpymmbsl IO  KUCIOTHO-OCHOBHOM
KJTacCH(pUKaITIH.

57.Ananu3 cMecu KaTHOHOB | aHATUTHYECKOH TPYIIIBL.

58. AHanu3 cMecu KaTHOHOB C MPUMEHEHHEM SKCTPAKIIMOHHBIX METOAOB.

59.UneHrudukanms HEOPraHUYECKHH H  OPraHMYECKHMX  BEIIECTB  METOAOM  TOHKOCJIOHHOM
xpomMarorpadum.

60. XapakTepHble peaklliid aHUOHOB: CyJIb]at-, cynbpur-, THOCYNb(DAT-, CyIbHUA-HOHOB.
61.OnpenerneHrne MacCOBOM J0IH BOABI (KPUCTAIUIM3A[MOHHBIN) B XJIOpHIAC OapHii.

62.IIpuroroBnenne u cTaHAAPTU3ANNS TUTPAHTOB B AlIUJOMETPHH U AJIKATUMETPHH.

63.0mpenenenne Macchl aMMHaKa B COJSIX aMMOHUSI METOZIOM KHCJIOTHO-OCHOBHOT'O THTPOBAHHSI.
64.0Omnpenenenre Macchl KUCIOT U OCHOBAaHHUN B paCTBOPE METOJJaMH KUCIIOTHO-OCHOBHOTO TUTPOBAHMUSL.
65.0npenenenne Macchl HATPHS TUAPOKCHIA W HATPHUsl KapOoHATa MPH UX COBMECTHOM IPHCYTCTBHH B
pacTBOpe METOJaMU KUCIOTHO-OCHOBHOTO THTPOBAHHS.

66.IpobHoe ocaxnenne. BiusHue npounx GpakTopoB Ha MOJHOTY OCAXKICHHS WK PACTBOPEHHSI CHIIBHBIX
3JIEKTPOJIUTOB.

67.Hanpaenenne mporexanust OBP.

68.KauecTBeHHBIE pEaKkIMKM BTOPOW aHAJIMTHUYECKOW TPYIMIbI KHUCIOTHO-OCHOBHOHM KJIacCH(HKAIINU.
OCHOBHBIE HOHBI, IPU3HAKKU PEAKLIHM.

69.0CcHOBHBIE WOHBI, TPU3HAKH peaknuil. KadecTBeHHBIE peaklIWu MIECTON aHATUTHYECKON TPYIIIBI
KHCJIOTHO-OCHOBHOH KJIacCH(UKAIIHH.

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

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

72.KayecTBeHHbIE pPEAaKIHH TISTONH aHAIUTHYECKOW TPYNIBl KHUCIOTHO-OCHOBHOW KiIacCH(hHUKAIIUH.
OCHOBHBIE HOHBI, IPU3HAKKU PEAKLIHM.

73.BnusiHe  pa3nuuHBIX  (aKTOpoB Ha mporecc 9KcTpakuuu. (OCHOBHBIE — KOJMYECTBEHHBIC
XapaKTepUCTUKU IKCTPAKIUHU. JKCTPAKIIMOHHOE PaBHOBECHE.

74.1lpencraBnenre  pe3yiabraToB  aHanu3a.  CpaBHEHWE  METOAOB 110  NPaBWIBHOCTH |
BOCITPOU3BOIUTEIHHOCTH.

75.TpeboBaHusi, MPUMEHSIEMBIE K pPEaKIUsM B THUTPUMETpUH. [lOHATHE MONAPHON KOHICHTPALWH,
MOJISIPHOH KOHLEHTPALlMM 3KBHBAJCHTa, (pakTOpa SKBHUBAJICHTHOCTH, YHMCIAa 3KBHBAJICHTHOCTH, TUTpA.
OTnuune TOYKU KBUBAJICHTHOCTH OT KOHEeYHO Touku TuTpoBanusi (KTT). Metoast ycranosnenust KTT.

3.2. Bonpocsl 6230BOro MUHMMYMA N0 JMCUMIVINHE KAHAJIUTHYECKAS] XUMUSD)
1. Amnamutudeckas XUMUsA. XUMHYCCKUH aHaIN3. BUIBI XHMHYECKOTO aHAJIH3a.
2. Ilpormecca aHanu3a: OCHOBHbIC cTaauu. [IpuHIUm, MEeTO M MeToIMKa aHanu3a. Kiaccudukanus
METO/I0B XUMHUYECKOTO aHAJI3a.
3. Twurmsl morpenrHocTy pe3yIbTaTOB KOJMYECTBEHHOTO aHAIN3a: THITHI IIOTPEITHOCTH TI0 XapaKTepy
MIPUYUH, UX BBI3BIBAIOIIMX, U TI0 CIIOCOOY BBIYMCIICHHUS.
4. AHaTUTHYECKHUE PEaKITNH KaYeCTBEHHOTO XUMUYIECKOTO aHaIM3a: 00Ias XapaKTepUCTHKa,

TpeOOBaHUS K AaHATUTHYECKUM PEAKIUSAM, KIIACCU(PUKAIUS, TEXHUKA BBITIOTHCHUS.

AHanu3 cMecH MOHOB: IPOOHBIN, CHCTEMATHUECKUH 1 KOMITPOMUCCHBIH METO/BI.

AHanuTrdeckas KIIacCU(pHUKAIUs KATUOHOB I10 TPyIIIaM.

['paBuMeTpus: knaccuduKamms METOIOB, ITAIBI, OCHOBHBIC TTOHATHUS, PACYET PE3YJIHTATOB

TPaBUMETPUUECKOrO aHaIu3a.

8. 3akoH 3KBUBAJICHTHOCTH. XMMHYECKUH 3KBUBAJICHT BellecTBa. MoJisipHas Macca 3KBHBAJICHTa
BemiecTBa. CriocoObI BRIpaXKEHUS KOHIICHTPAIIMH PACTBOPOB.

9. CraHmapTHBI pacTBOp: OIpEAeTICHHe, CIOCOOBI TPUTOTOBIICHUS CTAHJAPTHHIX PAacTBOPOB,
KJIacCU(UKAIM CTAaHAaPTHBIX PAacTBOPOB 10 CHOCOOY MPUrOTOBIACHHMS (PacTBOPBI €
MIPUTOTOBJICHHBIM U YCTAHOBJICHHBIM TUTPOM).

10. TpeboBaHUs K peaKIHsIM KOJTHYECTBEHHOTO XUMHUYECKOTO aHaTN3a.

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

12. MonenupoBaHue mpolecca TUTPOBaHUS (KpWUBash TUTPOBAHUS, BHIbI, OCHOBHBIC IPHHIIHIIEI
MTOCTPOCHUS).

13. MapukatopHble U 0€3BIHANKATOPHBIC TATPUMETPUIECKHE METOIBI. MHINKAaTOphI 1 TPeOOBaHUS K
HuUM. Kitaccudukanust HHIUKaToOpOB.

No o
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14.

15.

16.

17.

18.
19.
20.

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

27.
28.
29.
30.

Krnaccudukanuss nHANKATOpOB (IO TEXHUKE MPUMEHEHUS, MO THITy PEaKIHH TUTPOBAHUS, IO
KOJIMYECTBY OKpaIIeHHbIX (OpM | T.1.)

Kraccugukanust THTpUMETPUIESCKUX METOI0B XMMHUUYECKOTO aHan3a (CrocoObl MUIIETUPOBAHUS
Y OTZEJBHBIX HABECOK).

Kiraccudukarys THTpAMETPUIECKUX METOJIOB XUMHIECKOT'O aHaIn3a (CIIOCOOBI TIPSIMOTO,
00paTHOTO (IT0 OCTAaTKY) M 3aMECTUTENHHOTO (KOCBEHHOTO) TUTPOBAHMUS).

Knaccupukanus THUTPUMETPUYECKOTO METOAOB XUMHUYECKOTO aHain3a (KHCIOTHO—OCHOBHOE,
OKHCIIATEIEHO—BOCCTAHOBUTEIHFHOE, 0CATUTEIHHOE, KOMIDIEKCOHOMETPHUIECKOE).
Kiraccuduxkarus pactBopuTenei (TpoTOHHBIE, alPOTOHHBIC). ABTOIPOTOIIN3 BOBI.

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

Tumbl KUCIOTHO-OCHOBHOTO THTpOBaHMA. lIpoTomuTHdeckue KpHBBIE TUTPOBaHUS (THIIBI,
OCHOBHBIC TTOHSTHS).

KucnoTHo-ocHOBHBIE MHAWKATOPHI (CBOWCTBA, paBUIIa BEIOOPA, HHANKATOPHBIE TOTPELIHOCTH).
Kommnexconometpusi, kommiekcoHomeTpuueckue TKT 1 mHAMKATOPHI.
OxucnurensHO-BoccTaHOBUTENbHOE TUTpOoBaHue (TKT).

Knaccudukamms penokc-metonos. [lepmanranaTomerpus v H0JOMETpHSL.

OcagurenpHoe TUTpoBaHKe. CYIIHOCTh M XapakTepUCTUKA METOJa apreHTOMETPHUH.

MeTtoapl ompenereHUs COJEPXKAaHUS BEIIECTBA B MPAKTHKE HHCTPYMEHTAJIHHBIX METOJIOB
XUMHYECKOTO aHallM3a: METOJ TPagyHpOBOYHOTO rpaduka (TpaxyrnpoBOYHON (DYHKIHH), METOI
CTaHaPTOB (CPaBHEHUS) U METOJ CTAaHIAPTHBIX JO0ABOK.

Xpomarorpadusi. CymHocts MeTona. Kitaccuduxanusi.

OCHOBHBIE HHCTPYMEHTHI B XapaKTEPUCTUKU TUIOCKOCTHOM U KOJIOHOYHOH XpoMaTorpaduu.
DNeKTpOXUMHUYECKHe MeToAbl aHanu3a. Knaccndukamnms.

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

4. MeToau4yecKue MaTepHuaJibl, Onpeaessiiomme Npoueaypbl OleHUBAHUs 3HAHUI, yMEeHU,
HABBIKOB U (WJIH) ONBITA JeSITeIbHOCTH, XapaKTEPU3YIOIIHUX ITanbl (JOPMHUPOBAHUS KOMIETEHIMIA.
OcCHOBHBIMH 3Taniamu (POPMHUPOBaHNUS YKa3aHHBIX KOMIIETSHIIUN TIPY U3yUEHUH CTYICHTaMHU
JUCITUILTAHBI SBJISIFOTCS MOCIIC0BATEIBHOS U3YUCHUE COJIEPIKATEILHO CBSI3aHHBIX MEXy CO00i
pasnenoB (TeM) yueOHBIX 3aHATHH. M3ydeHne Kaxk1oro pasjena (TeMbl) Ipe/noiaracT OBIacHIe
CTYJ€HTaMH HEOOXOMMBIMI KOMITETEHIIUAMH. Pe3ynpTaT aTTecTaliiy CTyICHTOB Ha PAa3IMYHBIX dTarax
(hopMUPOBaHUS KOMITETEHIIHM MTOKA3bIBAET YPOBEHh OCBOCHHUS KOMIIETCHITUH CTYIEHTaMH.
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41 Ilepedyens kKoMneTeHIMii ¢ yKa3aHHEeM HHANKATOPOB, IVIAHMPYEMBbIX Pe3yJIbTaTOB 00y4eHUs] H KpUTepHeB OLleHHBAHUS OCBOCHHsI KOMIeTeHIMii

®opmup | Unauka Conepxanue I[Inanupyembie KpuTepun oneHuBanusi pe3yJbTaToB 00y4eHHs (IECKPUNITOPHI) N0 NATHOAILHOM IIKaJIe
yemasi TOPbI KOMIIeTeHI[ UM/ pe3yJbTaThl
xomnere | copmu HHIUKATOPA o0y4eHus
HIHA POBaHHO (mokazarenu
CTH JTOCTHKCHHUS 1 2 3 4 5
KOMIleTe 3aJaHHOTO YPOBHS
HIUH OCBOCHUSA
KOMITCTCHITHI)
OIIK-1 Cnocoben 3HaTh: OtcyrcTBue 3HaHHN | PparMeHTapHbIE O6mue, HO HE B nenom CdopmupoBaHHEIE
HCTIONIb30BATh OcHOBHBIE OCHOBHBIX 3HaHMS OCHOBHBIX CTPYKTYpPHUPOBaHHBIE | COPMHUPOBAHHEIE, CHCTEeMaTHYECKHE
OCHOBHEIE OuoJOrnYecKue, OMOJIOTUYECKHUX, OMOJIOTUYECKUX, 3HaHUSI OCHOBHBIX HO CoJIepKalye 3HaHUSI OCHOBHBIX
ouosioruueckue, | (pU3UKO- ¢dusuko- ¢busnko- OMOJIOTHYECKUX, OTJICNIbHBIC TIPOOECITBI, | OMOIIOTHYCCKHUX,
¢usmko- XHMHUYECKHE, XUMHUYECKHX, XUMHUYECKHX, (M3UKO-XMMHUYECKHX, | 3HAHUS OCHOBHBIX ¢busuKo-
XUMHYECKHE, XHMHUYECKHE, XHMHUYECKHX, XUMHUYECKHX, XMMUYECKHUX, OHMOJIOTYECKHX, XMUMUYECKHX,
XUMUYECKHe, MaTeMaTH4eCKue MaTeMaTHYECKUX MaTeMaTHYECKUX MaTeMaTHYECKUX (M3UKO-XUMHUYECKHX, | XUMUYECKHX,
MaTeMaTHYECKH | METOMBI JUIs METOJIOB ISt METOJOB AT METOJIOB AJIst XMUMUYECKHX, MaTeMaTHYECKUX
€ METOABI JJIst pa3paboTkuy, pa3paboTKuy, pa3paboTKHy, pa3paboTku, MaTeMaTHIECKUX METOJIOB IS
pa3paboTku, HCCIIeIOBAaHUN U HCCIIeIOBAaHUN U HCCIIeIOBAaHUN U HCCIEeJOBAaHUH U METOJIOB IS pa3paboTku,
WCCIIEZIOBAaHNI U | DKCIICPTH3bHI 9KCTIEPTHU3BI 9KCTIEPTHU3BI 9KCTIEPTHU3BI pa3paboTku, HCCIeJOBaHUH U
9KCIIEPTU3BI JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX HCCIeJOBaHUH U 9KCTIEPTHU3BI
JIEKapCTBEHHBIX | CPEICTB, CPEACTB, CPEACTB, CpPEACTB, 9KCTIEPTHU3BI JIEKapCTBEHHBIX
CpPEICTB, U3TOTOBJICHHUS U3TOTOBJICHHUS M3TOTOBJICHUSA H3TOTOBJICHUS JIEKapCTBEHHBIX CPEICTB,
W3TOTOBJICHUS JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIeKapCTBEHHBIX JIEKapCTBEHHBIX CPEICTB, H3TOTOBJICHUSA
JICKapCTBEHHBIX | MPENapaToB. IpenapaTos. npenapaTos. IpernapaToB. H3TOTOBJICHUSA JIEKapCTBEHHBIX
penapaToB JIEKapCTBEHHBIX IIpernapaToB.
IIpenapaToB.
Ymern: OTtcyTcTBHE YacTuuHO B nenom ycneuHo, B nenom CdhopmupoBaHHbie
Hcnonp3oBath yMeHUi OCBOCHHBIE YMEHHUS | HO He c(hopMUpPOBaHHbIE, CHUCTEMaTHUYECKHUE
OCHOBHBIE HCIONb30BaTh HCIONb30BaTh CUCTEMaTHUYECKU HO cozeprKaiiye YMEHUS
Ouonornveckue, OCHOBHBIE OCHOBHBIE OCYILECTBIISIEMbBIE OTJEJbHBIE IPOOEIBl, | MCHOIB30BATh
¢dusmKo- Ouonornveckue, Ouonornveckue, yYMEHHUs YMEHHUs OCHOBHBIE
XUMHYECKHE, ¢dusmKo- ¢dusmKo- UCTIONb30BaTh HCTONb30BaTh Ouonoruyeckue,
XMMHUYECKHE, XUMHYECKHE, XUMHYECKHE, OCHOBHBIE OCHOBHBIE ¢busuKo-
MaTeMaTH4ecKHe XHMHUUYECKHE, XHMHUUECKHE, Ouonoruyeckue, Ouonoruyeckue, XMMUYECKHE,
METOBI JUTS MaTeMaTHIeCKHe MaTeMaTHIeCcKre ¢u3uKO-XMMHUYeCKHe, | GU3NKO-XUMHYECKHE, | XUMHUECKHE,
pa3paboTku, METOBI JUIS METOIBI JUIS XHMUYECKHE, XHMUYECKHE, MaTeMaTHIeCKUe
HCCIICIOBAHUN U pa3paboTKH, pa3paboTKHy, MaTeMaTHYeCKHe MaTeMaTHIECKHe METOBI JUIS

25




SKCIEPTHU3BI HCCIICIOBAaHUN U HCCIICIOBAHUNA U METOMBI IS METOBI IS pa3paboTkw,
JIEKapCTBEHHBIX SKCIEPTHU3BI SKCIEPTU3BI pa3paboTku, pa3paboTkw, HCCIICIOBAaHUN 1
CPEJICTB, JICKAPCTBCHHBIX JICKapCTBCHHBIX UCCIICIOBAaHUN U UCCIICIOBAaHUN U 9KCICPTHU3BI
W3rOTOBIICHHS CPEJICTB, CpPEIICTB, 9KCIECPTHU3BI 9KCICPTHU3BI JICKaPCTBCHHBIX
JICKAPCTBCHHBIX M3TOTOBIICHUS H3TOTOBIICHUS JICKAPCTBCHHBIX JICKaPCTBCHHBIX CPEICTB,
MpenapaToB. JICKAPCTBCHHBIX JICKapCTBCHHBIX CPEICTB, CPEICTB, M3TOTOBJICHHUS
IIpenaparosB. MpEenapaToB. M3TOTOBJICHHS M3TOTOBJICHHUS JICKaPCTBCHHBIX
JICKAPCTBCHHBIX JICKaPCTBCHHBIX MpenapaTos.
penapaToB. pernapaToB.
Baaners: OtcyTcTBHE ®parMeHTapHbIE B nenom ycnemso, B uenom VYcnemHoe u
CriocoOHOCTBIO CTIIOCOOHOCTH CIIOCOOHOCTH HO HE c(hopMUpOBaHHEIE, CHCTEMaTHUYECKOe
HCTIOJTb30BaTh HCTIOJTb30BaTh HCTIOJTb30BaTh CHUCTEMaTHYECKU HO COJIep KaIIie MIpUMEHECHUE
OCHOBHEIC OCHOBHEIC OCHOBHEIC TIpUMEHSICMEIC OTJENBHBIC TIPOOEITBI, | OCHOBHBIX
OHoIIOTHIeCKHE, OHoIIoTHIecKue, OHoIIOTHYeCKHE, CocoOHOCTH CcrocoOHOCTH OHMOIOTUYIECKUX,
¢busmKo- ¢busmKo- ¢busmKo- HCTIONb30BaTh HCTIOJb30BaTh ¢busuKo-
XUMHYCCKHE, XUMHUYCCKHE, XUMHYCCKHE, OCHOBHBIC OCHOBHBIC XUMUYECKUX,
XUMHYCCKHE, XHUMHYCCKHE, XUMHYECKHE, OHOJIOTHYECKHE, OHOJIOTHYECKHE, XUMUYECKUX,
MaTeMaTHYCCKUE MaTeMaTHYCCKUE MaTeMaTHYCCKUEC Gbu3uKo-xuMHUIecKre, | QU3UKO-XUMHUYCCKHE, | MAaTEMaTHYCCKIX
METO/IbI JIIS METO/IbI JIIS METOIBI JIIsI XHUMUYECKHE, XUMUYECKHE, METOJIOB JJIst
pa3paboTku, pa3paboTku, pa3paboTKu, MaTeMaTHIeCKHe MaTeMaTHIeCKHe pa3zpaboTku,
HCCIICIOBAHUNA U HCCIICIOBAaHUN U HCCIICIOBAHUNA U METOMBI IS METOBI IS HCCIICIOBAaHUN U
AKCIEPTU3BI SKCIEPTHU3BI SKCIEPTU3BI pa3paboTku, pa3paboTkw, 9KCIEPTHU3BI
JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX HCCIICIOBaHUN 1 HCCIICIOBAaHUN U JIEKapCTBCHHBIX
CPEICTB, CpPEICTB, CpeICTB, AKCIEPTHU3BI 9KCIEPTHU3BI CpEeICTB,
M3TOTOBIICHUS M3TOTOBIICHUS M3TOTOBIICHUS JIEKapCTBEHHBIX JIEKapCTBCHHBIX H3TOTOBIICHHS
JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX CpenCTB, CpEeICTB, JIEKapCTBCHHBIX
IpenapaTos. IpenapaTos. npenapaTos. W3TOTOBJICHHUS W3rOTOBIICHUS MpernapaTos.
JIEKapCTBEHHBIX JICKAPCTBEHHBIX
IIpenapaToB. IIpenapaToB.

OIIK-1.1 | [Ipumenset 3Harh: OtcytcTBue 3HaHuK | DparMeHTapHbIe OO6mue, HO HE B nenom CdopmupoBaHHbIe
OCHOBHBIC OcCHOBHBIE OCHOBHBIX 3HAHUST OCHOBHBIX CTPYKTYpHPOBaHHbIE | C(HOPMHUPOBAHHBIE, CHCTEMAaTHUYECKHUE
Omostornuyeckne | OHOIOTHUECKHE OHOJIOrMYEeCKUX OHMOJIOTHYECKUX 3HAHUS OCHOBHBIX HO COJIEpIKAII[He 3HaHUSI OCHOBHBIX
METOIBI METO/Ibl aHAJIH3a METOJIOB aHallu3a METOJIOB aHaJIn3a OHMOJIOTHYECKHUX OTJICNIbHBIC TIPOOCITBI, | OMOIIOTUYECKUX
aHanmm3a Jyis JUTS pa3pabOTKH, JUTS pa3paboTKH, IUTSL pa3paboTKH, METOJIOB aHaJK3a Ui | 3HaHUS OCHOBHBIX METOJIOB aHaJH3a
pa3paboTku, HCCIICIOBAHUNA U HCCIICIOBAHUNA U HCCIICIOBAHUNA U pa3paborTku, OHMOJIOTHIECKHUX IUTS pa3paboTKH,
HCCIICIOBAaHUN M | IKCIIEPTHU3EI AKCIEPTHU3BI AKCIEPTHU3BI HCCIICIOBAaHUN U METOJIOB aHaJM3a Uil | UCCICIOBAHUN H
IKCIEPTU3BI JICKapCTBEHHBIX JICKapCTBEHHBIX JICKapCTBCHHBIX IKCIEPTHU3BI pa3paboTkwy, 9KCIEPTHU3BI
JICKApCTBCHHBIX | CPEICTB U CpPeICTB U CpPeICTB U JICKapCTBEHHBIX HCCIICIOBAaHUN U JICKAPCTBCHHBIX
CPEICTB U JICKapPCTBEHHOTO JICKapPCTBEHHOTO JICKAPCTBEHHOTO CPEACTB U 9KCIEPTHU3BI CPEICTB U
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JIEKapCTBEHHOTO
PacTUTEIHLHOTO
CBIPbS

PaCTHUTEIFHOTO PaCTHUTEIFHOTO pPacTUTEITHHOTO JIEKapCTBCHHOTO JIEKapCTBEHHBIX JIEKapCTBECHHOTO
CBIPBSL. CBIPBSL. CBIPBSL. pacTUTENFHOTO CPeICTB U pacTUTENFHOTO
CBIPBSL. JICKAPCTBCHHOTO CBIPBSL.
PACTUTEIHLHOTO
CBIPBSL.
YMmerb: OtcyTtcTBUE YacTruHO B nenom ycrmernixo, B nenom CdopmupoBaHHEIC
[IpumMeHATH YMCHUH NMPUMEHSATh | OCBOCHHBIC YMCHHS | HO HE c(hopMUpPOBaHHBIC, CHUCTEMAaTHUYCCKUC
OCHOBHEIC OCHOBHEIC MIPUMCHSTh CHUCTEMATHYCCKU HO COJIepKaIIHe YMEHUS PUMCHSATh
OHOJIOTHYECKHC OHOJIOTHYECKHE OCHOBHBIC OCYILECTBIIIEMbIE OT/ICNIbHBIC TIPOOCITBI, | OCHOBHBIC
METOJIBI aHAJIH3a METOJIBI aHAJH3a Omororn4aeckue YMCEHHUS IPUMEHATH YMCHHUS IPUMEHATH OmoornyecKue
IUTS pa3paboTKH, UL pa3paboTKH, METOJIBI aHAJH3a OCHOBHBIC OCHOBHBIE METOIBI aHAJIH3a
HCCIICIOBAaHUN U HCCIICIOBAaHUN U IUTS pa3paboTKH, Omonornyeckue OmoornIecKue IUTA pa3paboTKH,
SKCIEPTHU3BI SKCIEPTU3BI HCCIICIOBAHUNA U METOZBI aHANK3a A1 | METOZBI aHANK3a AN | MCCICIOBAHUH H
JIEKapCTBEHHBIX JIEKapCTBEHHBIX SKCIEPTU3BI pa3paboTKH, pa3paboTkw, AKCIEPTHU3BI
CpPeICTB U CpPeICTB U JICKapCTBCHHBIX HCCIICIOBAaHUN U UCCIICIOBAaHUN U JICKaPCTBCHHBIX
JIEKapCTBEHHOT'O JICKQPCTBCHHOTO CpPEICTB U 9KCIEPTHU3BI 9KCIEPTHU3BI CPEICTB U
PACTUTEIILHOTO PACTUTEIILHOTO JICKApCTBCHHOTO JICKAPCTBEHHBIX JICKaPCTBCHHBIX JICKAPCTBCHHOTO
CBIPBSL. CBIPBSL. PACTHUTEIILHOTO CPEICTB U CPEICTB U PaCTUTEILHOTO
CBIPbSL. JICKAPCTBCHHOTO JICKApCTBCHHOTO CBIPBSL.
PacTUTEILHOTO PaCTUTEILHOTO
CBIPBSL. CBIPBSI.
Baaners: OtcyrcTBHE ®parMeHTapHbIE B nenom ycnemixo, B uenom VYcenemHoe u
CriocoOHOCTBIO CTIIOCOOHOCTH CIIOCOOHOCTH HO HE c(hopMUpOBaHHEIE, CHUCTEMaTHYECKOe
TIPUMEHS T TIPUMEHSTh MIPUMEHSTh CHUCTEMATHYECKU HO COJIep KaIIie IpUMEHECHUE
OCHOBHEIC OCHOBHEIC OCHOBHEIC MIPOSIBIISIEMBIC OTJIENbHBIE TIPOOEITBI, | OCHOBHBIX
OHMOJIOTUYECKHE OHMOJIOTUYECKHE OHOJIOTUYECKHE CITOCOOHOCTH CITOCOOHOCTH OHOJIOTHIECKUX
METOJIBI aHAJIH3a METOJIBI aHAJH3a METOJIBI aHAJIH3a MIPUMEHSTH MIPUMEHSTh METOJIOB aHaJIH3a
JUTSE pa3paboTkw, JUTsE pa3paboTkw, JUTsE pa3paboTkw, OCHOBHEBIE OCHOBHBIE IS pa3paboTKH,
UCCIICIOBAHUN U UCCIICIOBAHUN U UCCIICIOBAHUN U OHOIOTUYECKHE OHOJIOTUYECKHE HCCIICIOBAaHUN U
9KCIIEPTHU3BI 9KCIIEPTHU3BI JKCIIEPTHU3BI METO/Ibl aHAIKM3A JJIs1 | METOIbI aHAIM3A [T | DKCIIEPTH3BI
JICKApCTBEHHBIX JICKApCTBEHHBIX JICKapCTBEHHBIX pa3paboTku, pa3paboTkw, JICKapCTBEHHBIX
CPEICTB 1 CpPEICTB U CpPEICTB U HCCIICIOBAaHUN U HCCIICIOBAaHUN U CPEICTB U
JICKAPCTBCHHOTO JICKAPCTBCHHOTO JICKapCTBCHHOTO SKCHEPTHU3BI 9KCIEPTHU3BI JICKaApCTBCHHOTO
PACTHUTEIILHOTO PACTHUTEILHOTO PACTHUTEIILHOTO JICKapCTBEHHBIX JICKAPCTBEHHBIX PaCTUTEILHOTO
CBIPBSL. CBIPBSL. CBIPBSL. CPEeICTB U CPEICTB U CBIPBSL.
JICKApCTBCHHOTO JICKApCTBCHHOTO
PacTUTEIHLHOTO PaCTUTEIHLHOTO
CBIPBSL. CBIPBSI.
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OIIK-1.2

IIpumenser
OCHOBHBIE
¢usmko-
XUMHUYECKHE U
XUMHUYECKUE
METO/IBI
aHaau3a JJs
pa3paboTku,
HCCIIEOBAHUN U
SKCIIEPTU3BI
JICKapCTBEHHBIX
CpPeICTB,
JICKApCTBEHHOTO
PacTUTEIHLHOTO
CBIPBS U
OMOJIOTHYECKUX
00BEKTOB

3HaThb:

OcHOBHBIE (PU3UKO-
XMMHUUYECKHE U
XHMHUYECKHE
METO/Ibl aHaNIN3a
JUIsl pa3paboTKy,

OTtcyTcTBHE 3HAHUN
OCHOBHBIX (PH3UKO-
XUMHUUYECKHUX U
XUMHUYECKHX
METOJIOB aHaJIH3a
JUIsl pa3paboTKy,

®parmeHTapHble
3HaHMS OCHOBHBIX
¢dusmKo-
XMMHUYECKHUX U
XMUMHUYECKHX
METOJIOB aHau3a

OOmwme, HO HE
CTPYKTYPHUPOBaHHBIE
3HAHHUS OCHOBHBIX
(U3UKO-XUMHYICCKIX
A XUMHYECKUX
METOJIOB aHaln3a s

B nenom
c(hopMUpPOBaHHEIE,
HO cozeprKaliue
OTJEJbHBIE IPOOEIHI,
3HAHMSI OCHOBHBIX
(U3UKO-XMMUYECKUX

CdopmupoBaHHEIE
CHCTEMaTHYECKUE
3HAHMSI OCHOBHBIX
¢busmKo-
XUMHYECKHX U
XUMHUYECKHX

HCCIIeIOBaHUN U HCCIIeIOBAaHUN U JUIs pa3paboTKwy, pa3pabotkuy, U XUMUYECKUX METOJIOB aHaJIN3a
9KCIIEPTHU3BI 9KCIIEPTHU3BI HCCIIeIOBaHUN U UCCIEeJOBaHUH U METOJIOB aHaIM3a Ul | JUIs pa3paboTKH,
JIEKapCTBEHHBIX JIEKapCTBEHHBIX 9KCTIEPTHU3BI 9KCTIEPTHU3BI pa3paboTku, HCCIIEJOBAaHUH H
CPEACTB, CPEACTB, JIEKapCTBEHHBIX JIEKaPCTBCHHBIX HCCIIEJOBAaHUHN U 9KCTIEPTHU3BI
JIEKapCTBEHHOTO JIEKapCTBEHHOTO CPEACTB, CpPEACTB, 9KCTIEPTHU3BI JIEKapPCTBCHHBIX
pacTUTENBEHOTO pacTUTENBEHOTO JIEKapCTBEHHOTO JIEKapCTBEHHOTO JIEKapPCTBECHHBIX CpPEACTB,
CBIPBS U CBIPBS U pacTUTENBEHOTO pacTUTENBEHOTO CpPEACTB, JIEKapCTBEHHOTO
OMOJIOrMYeCKUX OMOJIOrMYeCKUX CBIPbS U CBIPbS U JIEKapCTBEHHOTO pacTUTENBEHOTO
00OBEKTOB. 00OBEKTOB. OMOJIOTUYECKUX OHMONIOTYeCKUX pacTUTENBEHOTO CBIPbS U
00OBEKTOB. 00BEKTOB. CBIPBS U OHMOJIOrHYeCKUX
OUOTOrMYeCKUX 00BEKTOB.
OOBEKTOB.
Ymers: OtcyTcTBHE YactuyHo B nenom ycnemso, B nenom CchopmupoBaHHbIe
[TpumeHsTH YMEHHU IPUMEHSITh | OCBOCHHBIE YMEHHS | HO He c(hopMHUpPOBaHHBIE, cUCTEeMaTHYECKHe
OCHOBHbIE (DU3UKO- | OCHOBHBIE (DU3UKO- | MPUMEHSTH CHCTEeMaTHYECKH HO cozeprKaliye YMEHUsSI IPUMEHSTh
XMMHUUYECKHE U XMMHUUYECKHE U OCHOBHBIE (DU3UKO- | OCYIIECTBISIEMbIE OTZEJbHBIE IPOOENBI, | OCHOBHBIE (PH3HUKO-

XUMHUYECKUE
METO/IbI aHAIH3a
IUTS pa3paboTKH,
HUCCIIEIOBAHUAN 1
9KCIICPTHU3BI
JICKAPCTBEHHBIX
CPE/CTB,
JICKAPCTBCHHOTO
PaCTHUTEIILHOTO
CBIPBSI U
OUOJIOTHYECKHUX
00BEKTOB.

XUMHUYECKUE
METO/IbI aHAIN3a
IUTS pa3paboTKH,
HUCCIIEIOBAHUAN 1
9KCIIEPTHU3BI
JICKAPCTBEHHBIX
CPE/CTB,
JICKAPCTBCHHOTO
PaCTHUTEIILHOTO
CBIPBSI U
OUOJIOTHYECKHUX
00BEKTOB.

XUMHYECKHUE U
XUMHYECKUE
METO/bI aHAJIN3a
IUTS pa3paboTKH,
HCCJIEIOBaHUN 1
JKCIIEPTHU3BI
JICKapCTBEHHBIX
CpPEICTB,
JICKAPCTBCHHOTO
PacTUTENBEHOTO
CBIPbS U
OHOJIOrMYECKUX
00BEKTOB.

YMEHUsI IPUMEHSTh
OCHOBHbIE (PU3HKO-
XUMHUYECKUE U
XUMHYECKUE METOIBI
aHanu3a I
pa3paboTku,
HUCCJIECIOBaHUN B
9KCIIEPTHU3BI
HeKapCTBeHHBIX
CpEJICTB,
JIEKAPCTBEHHOTO
pacTUTENHLHOTO
CBIPbS U
OHOJIOTHYECKUX
00BEKTOB.

YMEHUsI IPUMEHSTh
OCHOBHbIE (PU3HKO-
XUMHUYECKHE U
XUMHUYECKHE METOIBI
aHanu3a s
pa3zpaboTku,
HCCJEIOBaHUN 1
9KCIIEPTHU3BI
HeKapCTBeHHBlX
CPEJICTB,
JIEKaPCTBEHHOTO
PacTUTENLHOTO
CBIPbS
OHOJOTHYECKUX
00BEKTOB.

XUMHUYECKHE U
XUMUYECKHE
METO/bI aHAIM3a
U pa3paboTKH,
HCCJIEIOBaHUN 1
9KCIEPTHU3BI
JICKAPCTBEHHBIX
CPEICTB,
JICKApCTBCHHOTO
PacTUTENBLHOTO
CBIPbS
OHOJOTHYECKUX
00OBEKTOB.
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Baapers:
Cnoco6HoCThIO
MIPUMEHSITh
OCHOBHBIE (PU3UKO-
XMMHUYECKHE U
XHMHUUYECKHE
METO/Ibl aHaNIN3a
JUIsl pa3paboTKy,
HUCCIIEIOBAHAN 1

OTtcyTcTBUE
CIIOCOOHOCTH
MIPUMEHSITH
OCHOBHBIE (DU3UKO-
XMMHUUYECKHE U
XHMHUUYECKHE
METO/Ibl aHaNIN3a
JUIsl pa3paboTKy,
HUCCIIEIOBAaHAN 1

®parmeHTapHble
CIIOCOOHOCTH
MIPUMEHSTh
OCHOBHBIE (DU3UKO-
XMMHUYECKHE U
XMMHUUYECKHE
METO/Ibl aHaNIN3a
JUIsL pa3paboTKHy,
HUCCIIEIOBAaHUAN U

B uenom ycneuiHo,
HO HE
CHCTEMaTHYECKH
TPOSBIISICMBIC
CIOCOOHOCTH
MPUMEHSTh
OCHOBHBIE (PU3UKO-
XUMHYECKHE U
XUMHYECKHE METOJIBI

B nenom
c(hopMHUpOBaHHEIE,
HO cofepiKalee
OTZENbHBIC MPOGEIIbI,
CHOCOOHOCTH
MPUMEHSTh
OCHOBHBIE (PU3NKO-
XAMHYECKHE U
XUMHYECKHE METOJIbI

YcnemHoe u
CHCTEMATHYECKOE
MIPUMEHECHUE
OCHOBHBIX (DU3HKO-
XUMHUYECKUX U
XUMHYECKUX
METOJIOB aHajIn3a
IUTS pa3paboTKH,
HUCCIIEIOBAHUN U

9KCTIEPTHU3BI 9KCTIEPTHU3BI 9KCTIEPTHU3BI aHaIM3a IS aHaIM3a IS 9KCTIEPTHU3BI

JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX pa3paboTku, pa3paboTku, JIEKapPCTBCHHBIX
CPEACTB, CPEACTB, CPEACTB, HCCIIEJOBAaHHUHN H HCCIIEJOBAaHUHN U CpPEACTB,
JIEKapCTBEHHOTO JIEKapCTBEHHOTO JIEKapCTBEHHOTO 9KCTIEPTHU3BI 9KCTIEPTHU3BI JIEKapCTBEHHOTO
pacTUTENBEHOTO pacTUTENBEHOTO pacTUTENBEHOTO JIEKapCTBEHHBIX JIEKapCTBEHHBIX pacTUTENBEHOTO
CBIPBS U CBIPBS U CBIPbS U CpPEACTB, CpPEACTB, CBIPbS U
OMOJIOrMYeCKUX OMOJIOrMYeCKUX OMOJIOTUYECKUX JIEKapCTBEHHOTO JIEKapCTBEHHOTO OHMOJIOrHYeCKUX
00BEKTOB. 00BEKTOB. 00OBEKTOB. pacTUTENEHOTO pacTUTENBEHOTO 00BEKTOB.

CBIPBS U CBIPbS U

OHOIOTHYECKUX OHMOJIOrHYeCKUX

00BEKTOB. 00BEKTOB.

OIIK-1.3 | Ilpumensier 3HaTh: OtcyrcTBue 3HaHHN | PparMeHTapHbIE O6mue, HO HE B nenom CdopmupoBaHHEIE
OCHOBHBIE OCHOBHBIE METOIBI | OCHOBHBIX METOJIOB | 3HAHMS OCHOBHBIX CTPYKTYpPHUPOBaHHBIE | COPMHUPOBAHHEIE, CHCTEeMaTHYECKHe
METOJIBI ¢dusmKo- ¢dusmKo- METO/10B (PU3HMKO- 3HaHMS OCHOBHBIX HO copeprKaliye 3HaHMS OCHOBHBIX
¢usuxo- XHMHUYECKOTO XHMHUYECKOTO XMMHUYECKOTO METOJI0B (PM3HKO- OTZEeJbHBIE TPOOENbl, | MEeTOnOB (u3MKO-
XHMHYECKOTO aHanM3a B aHanM3a B aHanM3a B XHUMHYECKOTO 3HaHMS OCHOBHBIX XUMHYECKOTO
aHaIMu3a B N3TOTOBJICHUU N3TOTOBJICHUU N3TOTOBJICHUU aHaIn3a B METO/10B (PU3HKO- aHaJIu3a B
M3TOTOBJICHUH JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX W3rOTOBJICHUU XUMHYECKOTO W3rOTOBJICHUU
JIEKapCTBEHHBIX | MPENaparosB. HpenapaTos. Hpenaparos. JIEKapCTBEHHBIX aHaM3a B JIEKapCTBEHHBIX
npenaparos Npenaparos. W3rOTOBJICHUU Npenaparos.

JIEKapCTBEHHBIX

Mpernaparos.
Ymers: OTtcyTcTBHE YacTuuHO B nenom ycneuso, B uenom CdopmupoBaHHEIE
[MpumensTH YMEHHH IPUMEHSTh | OCBOCHHBIE YMEHHS | HO HE c(hopMUpOBaHHEIE, cUcTeMaTHYEeCKHe
OCHOBHBIE METO/IBl | OCHOBHBIE METO/BI | NPUMEHSTh CHCTEeMaTHYEeCKH HO cozeprKaliue YMEHUSI IPUMEHSITh
¢dusmKo- ¢dusmKo- OCHOBHBIE METOJIBl | OCYIIECTBIISIEMbIE OTJEJbHBIE IPOOENBI, | OCHOBHBIE METOIBI
XHMHUYECKOTO XHMHUYECKOTO ¢dusmKo- YMEHUSI IPUMEHSITh YMEHUsSI IPUMEHSITh ¢usuKo-
aHanM3a B aHanM3a B XHMHUYECKOTO OCHOBHBIE METO/IBI OCHOBHBIE METO/IBI XHMHYECKOTO
N3TOTOBJICHUU N3TOTOBJICHUU aHanM3a B ¢busuKo- ¢busmKo- aHaJIu3a B
JIEKAPCTBEHHBIX JIEKAPCTBEHHBIX H3rOTOBIICHUU XUMHYECKOTO XUMHYECKOTO W3rOTOBJICHUU
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MIPenaparos. MIPenaparosB. JIEKapCTBEHHBIX aHaIu3a B aHaIu3a B JIEKapPCTBEHHBIX
MIpenaparos. M3TOTOBICHUU M3TOTOBIICHUU MPEnaparos.

JIEKapCTBEHHBIX JIEKapCTBEHHBIX

IpenapaToB. IpenapaToB.
Baanersn: OtcyTtcTBUE ®parMeHTapHbIe B nenom ycnenino, B nenom VYcneumHoe u
CnocoOHoCThIO CIIOCOOHOCTH CIIOCOOHOCTH HO He c(hopMUpOBaHHEIE, CHCTEMaTHYeCKOe
MIPUMEHSITH TIPUMEHSITH MIPUMEHSTh CHCTEMaTHYECKH HO CoJiepKalye IIPUMEHEHUE
OCHOBHBIE METO/IBI | OCHOBHBIE METO/IBI | OCHOBHBIE METO/BI | MPOSIBIISIEMbIE OTJEeJbHBIC MPO0OENbl, | METOHOB (Qu3MKO-
¢usuko- ¢usuko- ¢busnko- CIOCOOHOCTH CIOCOOHOCTH XUMHUYECKOTO
XHMHYECKOTO XHMHYECKOTO XHMHYECKOTO MPUMEHSTH MIPUMCHSTH aHaIn3a B
aHanM3a B aHanM3a B aHanM3a B OCHOBHBIC METO/IBI OCHOBHBIC METO/IBI M3TOTOBIICHUU
N3TOTOBIICHUU N3TOTOBIICHUU N3TOTOBJICHUU ¢busHKo- ¢usuKo- JIEKapCTBEHHBIX
JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX XUMHYECKOTO XHMHYECKOTO MPEenaparos.
MIPenaparosB. MIPenaparosB. MIpenaparos. aHaIu3a B aHaIn3a B

H3TOTOBJICHUU W3TOTOBJICHUU

JIEKapCTBEHHBIX JIEKapCTBEHHBIX

IIpenapaToB. IIpenapaToB.

OIIK-1.4 | IIpumenser 3HaTh: OtcyTcTBUE 3HaHUN | PparMeHTapHbIE O6uue, HO He B nenom CchopmupoBaHHbIe
MaremMatuuecku | MaTtemaTuueckue MaTeMaTHYeCKHX 3HAHMS CTPYKTYpPHPOBaHHbIE | COPMHUpPOBaHHEIE, CHUCTEMaTHUYECKHUE
€ METO/IbI U MeTO/Ibl 00pabOTKH | METOJIOB MaTeMaTHYECKUX 3HaHUSA HO COJIepKaIlye 3HaHUS
OCYILECTBIIET JTAHHBIX, 00pabOTKN TaHHBIX, | METOJOB MaTeMaTHYECKUX OTJIeJIbHBIE POOEIbl, | MaTeMaTHYECKUX
MaTeMaTHYeCKy | MOJyYEHHBIX B TIOJTYYEHHBIX B 00paboTKN TaHHBIX, | METOJI0B 00pabOTKH 3HAHMSA METO/I0B
10 00paboTKy XOJI€ MCCIICIOBAHUH | XO/€ MCCIICIOBAHUM | MOJTYYEHHBIX B JTaHHBIX, MaTeMaTHYECKUX 00paboTKM TaHHBIX,
JIaHHBIX, 1 9KCHEPTH3EI 1 9KCHEPTH3EI XOJI€ MCCJICIOBAHUM | MOJTYYEHHBIX B X0/1€ METOJI0B 00pabOTKM | TOJYy4YEHHBIX B

HOJIy4YCHHBIX B
xoJe
pa3paboTku
JIEKapCTBEHHBIX
CpeACTB, a
TaKKe
HCCIIEIOBaHUN U
IKCTIEPTHU3BI
JIEKapCTBEHHBIX
CpPEACTB,
JIEKapCTBEHHOTO

JIEKAPCTBEHHBIX
CPEJCTB,
JIEKAPCTBEHHOTO
PACTUTEIILHOTO
CBIPBSI U
OMOJIOTHUECKUX
00BEKTOB.

JIEKAPCTBEHHBIX
CPEJCTB,
JIEKAPCTBEHHOTO
PACTUTEIILHOTO
CBIPBSI U
OHMOJIOTHUECKUX
00BEKTOB.

U 9KCIEPTHU3BI
JIEKapCTBEHHBIX
CpEJICTB,
JICKAPCTBEHHOTO
PACTHUTEIILHOTO
CBIPbs U
OHMOJIOTHUECKUX
0O0BEKTOB.

HCCIIEJOBAHUN U
AKCIEPTHU3BI
JIEKapCTBEHHBIX
CpEeJCTB,
JICKApCTBEHHOTO
PacTUTEILHOTO
CBIPBS U
OMOJIOTHYECKUX
00BEKTOB.

JaHHBIX,
MTOJYYCHHBIX B XOJIC
HUCCIIEIOBAHUN U
9KCIEPTHU3BI
JICKAPCTBEHHBIX
CPE/CTB,
JICKAPCTBCHHOTO
PaCTUTEIILHOTO
CBIPBS H
OHOJOTHYECKUX
00BEKTOB.

XOJI€ UCCIIENOBAHUN
M 3KCIEPTU3BI
JIEKAPCTBEHHBIX
CPEICTB,
JICKAPCTBEHHOTO
PaCTUTEIILHOTO
CBIPBS U
OMOJIOTHYECKUX
00BEKTOB.
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PaCTUTENBHOTO
CBIPBS U
OMOIOTUYECKUX
00BEKTOB

Ymern:
OcymecTBIATh
MaTeMaTHYeCKyIo
00paboTKy JaHHBIX,
TIOJTYYEHHBIX B
X0Jle CCIIeA0BaHUI
1 9KCHEPTH3EI

OTtcyTcTBUE
yMeHui
OCYIIECTBIISITh
MaTeMaTHYeCKyIo
00paboTKy JaHHBIX,
TIOJTYYEHHBIX B
X0Jle MCCIIeA0BaHUI

YacTtnaao
OCBOCHHBIC YMEHUS
OCYUIECTBIISITh
MaTeMaTH4ECKYIO
00paboTKy JaHHBIX,
MOJTyYCHHBIX B
XO0JI¢ UCCIIeIOBaHUM

B uenowm ycneunsie,
HO HE
CUCTEMaTHUYECKUE
yMeHUS
OCYILECTBJISATh
MaTeMaTHYeCKyIo
00paboTKy JaHHBIX,

B nenom
c(hopMUpPOBaHHEIE,
HO cozeprKaliue
OTJEJbHBIE IPOOEIHI,
YMEHHS
OCYIIECTBIISTH
MaTeMaTHYeCKYI0

CdopmupoBaHHEIE
CHCTEMaTHYECKUE
YMCHHUSI
OCYIIECTBIIAT
MaTeMaTHYECKYIO
00paboTKy JaHHBIX,
MOJTyYCHHBIX B

JIEKAPCTBEHHBIX Y 3KCIIEPTHU3HI U 3KCIIEPTHU3HI MOJYYCHHBIX B XOJIC 00paboTKy TaHHBIX, X0JI€ UCCIIEOBAHUM
CPENCTB, JIEKAPCTBEHHBIX JIEKapCTBEHHBIX HCCIeNOBaHUN U MOJYYSHHBIX B XO/IE M 9KCIEPTU3BI
JIEKapCTBEHHOTO CPE/CTB, CPEJCTB, IKCTIEPTHU3BI HCCIeN0OBaHuN U JIEKAPCTBEHHBIX
PacTUTENBEHOTO JIEKapCTBEHHOTO JIEKapCTBEHHOTO JIEKAPCTBEHHBIX 9KCTIEPTHU3BI CpPE/CTB,
CBIPbS PacTUTENBEHOTO pacTUTENBEHOTO CpECTB, JIEKAPCTBEHHBIX JIEKaPCTBEHHOTO
OHOJIOTHYECKUX CBIPbS U CBIPbS U JIEKAPCTBEHHOTO CpPE/CTB, PacTUTENBLHOTO
00BLEKTOB. OHOJIOrMYECKUX OHOJIOrMYECKUX PaCTUTEIHLHOTO JICKAPCTBCHHOTO CBIPBS U
00OBEKTOB. 00OBEKTOB. CBIPbS U pacTUTENBEHOTO OHMOJIOrHYEeCKUX
OHOJIOTHYECKUX CBIPBS U 00BEKTOB.
00BEKTOB. OUOJIOTMYECKUX
00BEKTOB.
Baanersn: OtcyTtcTBUE ®parMmeHTapHbIe B nenom ycneniso, B nenom VYcneuHoe u
CnocoOHOCThIO CIIOCOOHOCTH CIIOCOOHOCTH HO He c(hopMUpPOBaHHBIE, CHCTEMaTHYEeCKOe
MIPUMEHSTh MIPUMEHSITh MIPUMEHSITh CHCTEMATHYECKU HO cojieprKaiiee MpUMEHEeHHE
MaTeMaTH4ECKUE MaTeMaTHYECKUE MaTeMaTHYECKUE MPOSIBIISIEMbIE OT/IeTIbHBIE TIPOOEIIBI, | MaTEeMAaTHYECKUX
METOJIBI 00pabOTKH | MeTOIBI 00pPadOTKH | METOIBI 00pabOTKH | CIIOCOOHOCTH CIIOCOOHOCTH METOJIOB
JIAHHBIX, JIAHHBIX, JIAHHBIX, MPUMEHSThH MPUMEHSTh 00paboTKU IaHHBIX,
MOJYYEHHBIX B MOJYYEHHBIX B MOJYYEHHBIX B MaTeMaTH4eCKue MaTeMaTH4eCKUe MOJYYEHHBIX B

XOJIe MCCIIEA0BaHUN
U OKCIIEPTU3BI
JIEKAPCTBEHHBIX
CPEJCTB,
JIEKAPCTBEHOTO
PacCTUTELHOTO
CBIPbS
OUOJIOTHYECKHUX
00BEKTOB

XOJIe MCCIIEA0BaHUN
U OKCIIEPTU3BI
JIEKAPCTBEHHBIX
CPEJCTB,
JIEKAPCTBEHHOTO
PacTUTELHOTO
CBIPbS
OUOJIOTHYECKHUX
00BEKTOB

XOJIe CCIIEA0BaHNN
U OKCIIEPTU3BI
JIEKapPCTBEHHBIX
CPEJICTB,
JIEKaPCTBEHHOTO
PacTUTENBLHOTO
CBIPbS U
OMOJIOTHYECKHUX
00BEKTOB

METOBI 00pabOTKH
JIAHHBIX,
MOJIYYCHHBIX B XOJIC
HUCCJIECIOBaHUN B
9KCIIEPTHU3BI
JICKapCTBEHHBIX
CPEeICTB,
JICKApCTBCHHOTO
pacTUTENHLHOTO
CBIPbS U
OHOJIOTHYECKUX
00BEKTOB

METOJIBI 00pabOTKH
JIAHHBIX,
MOJIYYCHHBIX B XO/IC
HCCJEIOBaHUN 1
9KCIEPTHU3BI
JICKapCTBEHHBIX
CpEICTB,
JIEKaPCTBEHHOTO
PacTUTENLHOTO
CBIPbS
OHOJOTHYECKUX
00BEKTOB

XOJI€ MCCIIEN0BAaHUMN
U 9KCIIEPTU3BI
JIEKAPCTBEHHBIX
CPEJICTB,
JIEKAPCTBEHHOTO
PacTUTENLHOTO
CBIPbS
OHOJOTHYECKUX
00BEKTOB
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4.2 lkana, u npoueaypa oneHuBaHUsI
4.2.1. Ilporenypsl OIICHUBAHUS KOMIICTCHIUH (PE3yIbTaTOB)

Ne KoMnioHeHTBI KOHTPOJIsI XapakTepucTuka

1. Crioco6 opranu3aiu Tpa unOHHBIN;

2. Oransl yueOHOH IesTeTbHOCTH BxoaHoH, TeKyluii KOHTPOJIb, IPOMEKYTOUHBIN KOHTPOJIb

3. JIuno, ocyniecTBIAIOLIEE KOHTPOJIb [IpenonaBaTenb

4. MaccoBocTbk 0XBaTa ['pynnoBoil, ”HIUBUAYAIbHBIN;

5. Meron KOHTpoIIA YCTHBIN OTBET, CTAHAAPTU3UPOBAHHBIN TECTOBBIN
KOHTPOJIb, JOKNIa/bl/ yCTHBIE pedepaTHBHbIE COOOIIEHHS,
pelIeHne CUTYallMOHHBIX 3a/1a4, IPOBEACHHE KPYTJIOTO
cTosa

4.2.2. lllkansl oleHNBAHUS KOMIETEHIUIl (Pe3yJILTATOB OCBOEHMS)

sl ycTHOTO OTBETA!

: Ornenka "oTIUYHO" BBICTABISIETCS CTYIEHTY, €CITH OH TITyOOKO M IPOYHO YCBOWJ MMPOTPaMMHBIH
MaTepura, UCUYEPIBIBAIOIIE, TTOCIET0BATENFHO, YETKO M JIOTHYECKH CTPOMHO €T0 M3JIaraeT, yMeeT TECHO
YBSI3BIBATH TEOPHUIO C TIPAKTUKOM, IPHYEM HE 3aTPYJHIETCS C OTBETOM IIPH BHIOM3MEHEHUH BOIIPOCA,
HCIOJIB3YET B OTBETE MaTepHall MOHOTpa(pUICCKOH JTUTepaTyphl, IPAaBUIBHO 00OOCHOBBIBAET MPUHATOC
peleHne, BIaieeT pa3HOCTOPOHHUMH HaBbIKaMH U TIpeMaM#i 000CHOBAHHS CBOETO OTBETA.

. Ornenka "xopouio" BEICTaBIAETCS CTYACHTY, €CJIM OH TBEPJIO 3HAET MaTepuall, TpaMOTHO U 10
CYLIECTBY U3JIaraet ero, He AOMyCKas CyIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOMPOC, BIAACET
HEOOXOMMBIMHU HaBBIKAMU M ITPHEMaMU 000CHOBAHUS CBOETO OTBETA.

. OrneHka "yI0BIETBOPUTEILHO" BEICTABISACTCS CTYIACHTY, €CJIM OH UMEET 3HAHUS TOJIBKO
OCHOBHOTO MaTepHaia, HO He YCBOMJI €ro JIeTallei, JOmycKaeT HETOUHOCTH, HEJOCTATOUYHO NPABUIIbHBIE
(hOpMYyITUPOBKH, HAPYIIESHHUS JIOTUIECKOH TTOCIIEIOBATEIHPHOCTH B M3JI0KEHUH ITPOTPaMMHOTO MaTepraa.
. OueHKa "HeyIOBIETBOPUTEIBHO" BBICTABISIETCS CTYAEHTY, KOTOPBIM HE 3HAET 3HAUUTEIBHOMN
YaCTH MPOrPaMMHOT0 MaTepHualia, IOIMyCKaeT CYIIeCTBEHHbIC OITMOKH, HEYBEPEHHO, C OOJBIINMU
3aTpyTHEHUSIMH U3JIaraeT MaTepuall.

. Kak mpaBuio, orieHka "HeyJOBIETBOPUTENHHO" CTABUTCS CTYACHTaM, KOTOPbIE HE MOTYT
M3TIOKUTH 0€3 OMMOOK, HOCAIINX MPUHITUIHAIFHBINA XapaKTep MaTepuall, H3JI0KEeHHBIH B 00s3aTeTbHON
JTUTEpaType.

J1s1 cTaHAApTH3UPOBAHHOTO TECTOBOI0 KOHTPOJIS:

OneHKa «OTIMYHOY BBICTABIISETCS MTPH BEINIOJTHEHHN 0e3 ommbok 6omnee 90 % 3amaHwid.

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

OrneHka «yIOBIETBOPUTEIHHO» BBICTABIISICTCS TPW BBINONHEHHH Oe3 ommbok Oomee 50 %
3aIaHUN.

OrneHka «HEYAOBIETBOPUTEIHHO» BBICTABISETCS TPH BBITONHEHUH 0e3 omuOok meHee 50 %
3aJ1aHUMN.

OrneHka «HEYIOBJIETBOPUTEBHO» BBICTABIISIETCS, €CIH 3a7jadya He pelleHa WM HMeeT TpyObie
TEOPETHUYECKHE OITUOKY B OTBETE Ha MIOCTABJIICHHBIC BOPOCHI

JJ1s1 oleHKH TOKJIaT0B/YCTHBIX pedepaTUBHBIX COOOIIEHUI:

OneHka «OTJIMYHO» BBICTABIISIETCS, €cl  pedepaT COOTBETCTBYET BCEM TpPeOOBaHHSM
odopmIIeHUs, TIPEACTaBICH MUPOKU Oubmmorpaduueckuii cnucok. Copepkanue pedepara oTpaxkaer
COOCTBEHHBIH apryMEHTHPOBAHHBIA B3MJISAJ CTyJeHTa Ha TpoOiieMy. Tema pacKpbiTa BCECTOPOHHE,
OTMEYaeTCs CIOCOOHOCTh CTYAEHTA K WHTCTPHPOBAHHMI0O U OOOOIICHHIO JaHHBIX IIEPBOMCTOYHUKOB,
MPHUCYTCTBYET JIOTHUKA U3JI0KECHHS MaTeprana. FiMeeTcs WILTIOCTpaTUBHOE COMPOBOXKICHUE TEKCTA.

OneHka «XOpOIIO» BBICTABIISCTCS, €CIIM  pedepaT COOTBETCTBYET BCEM TPeOOBaHHIM
oopMIIeHHUs, MPEACTABICH JOCTATOYHBIA OuOnuorpaduueckuii croucok. Conuepikanue pedepara
OTpakaeT apryMEHTHPOBAHHBIA B3TJSAA CTYJEHTa Ha MpoOieMy, OJHAKO OTCYTCTBYET COOCTBEHHOE
BUJICHHE TTPOo0JIeMbl. Tema pacKkpbiTa BCECTOPOHHE, MPUCYTCTBYET JIOTHKA U3JIOKESHHS MaTepraa.

O1eHKka «yJOBJIETBOPUTEIBHO» BBICTABISIETCS, €Cid pedepar He MOJHOCTBIO COOTBETCTBYET
TpeOoBaHUAM 0OPMIICHHUS, HE TPEACTABICH 1OCTATOUHBIA OMOIHOrpadUIECKHM CITMCOK. APryMEHTALIUs
B3IJIS/Ia Ha TMpOOJIeMy HEIOCTaTOYHO YOSJWTeNbHA W HE OXBAThIBACT IOJIHOCTBIO COBPEMEHHOE
COCTOSTHHE MTPOOJIeMBbI. BMeCTe ¢ TeM MPUCYTCTBYET JIOTUKA U3JIOKEHHS MaTepraa.

OneHka «HeyJOBIETBOPUTEIHHOY BBICTABISIETCA, €CIIM TeMa pedepaTa He PacKphITa, OTCYTCTBYET
yOemuTenpHas apryMeHTalus Mo TeMe padOThl, UCIOIB30BAHO HE OCTATOYHOE IS PACKPBITUS TEMBI
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pedepara KOTUIECTBO TUTEPATYPHBIX HCTOYHUKOB.

JJ1s1 OLleHKM peleHusi CUTYallMOHHOM 3a1a4M:

OneHka «OTIMYHO» BBICTAaBIIAETCS, €CIM 3ajaya pelleHa TIPaMOTHO, OTBETHI Ha BOIPOCHI
c(hOopMynHpOBaHbl YETKO. DTAJOHHBIH OTBET MOJHOCTHIO COOTBETCTBYET PELICHHUIO CTYIEHTa, KOTOPOE
XOpoI110 000CHOBAHO TEOPETHUYECKH.

OreHka «XOpOIIO» BBICTABIISIETCS, €CIM 3a/1a4a pelleHa, OTBETHl Ha BOMPOCH! CHOPMYITHUPOBAHBI
HEJ0CTaTOYHO YETKO. Pelenne cTyieHTa B LIEJIOM COOTBETCTBYET 3TAJIOHHOMY OTBETY, HO HEJJOCTaTOYHO
XOpoI110 000CHOBAHO TEOPETHUYECKH.

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

coJepKaT BCceX HE0OXOIUMBIX 000CHOBAaHUH peLICHNSI.

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

JJ1s1 olleHKH MpoBeieHUsI KPYIJIOro €T0Ja:

OTan4HO: Bce KOMIIETEHIMH, PEyCMOTPEHHBIE B paMKax JTUCHUIUIMHBI (B 00beMe, 3HaHUH,
YMEHHI U BIAJI€HIUI) OCBOSHBI TIOTHOCTHIO. Y POBEHb OCBOSHUS KOMITETEHITH — TIOBBIIIEHHBIM.
OO0yyJaromuiicss akTHBHO pelIaeT MOCTABICHHBIE 3a/1a4H, JEMOHCTPUPYS CBOOOTHOE BIIaIeHUE
npeaAyCMOTPCHHBIMU HABBIKAMU U YMCHUSAMHU Ha OCHOBC HMCITIOJIb30BaHUS IMMOJTYUYCHHBIX 3HAHUH.

Xopouo: Bce KOMIIETSHIINH, PETYCMOTPEHHBIE B paMKaX AWCIUIUIHHEI (B 00BbeMe, 3HAHUH,
YMEHHI U BIAJIEHH) OCBOSHBI TIOTHOCTHIO. Y POBEHb OCBOSHUS KOMITETEHITIH — TIOCTATOYHBIM.
OOyuaroniuiics pemaet NOCTaBJIeHHbIE 331a4K, HHOTa JOMYCKask OMIMOKH, He MPUHIMITHAILHOTO
XapakTepa, JCIrKo UCIPABACT UX CaAMOCTOATCIIBHO ITPU HABOJAAIINX BOIIPOCAX MPEIIOaaBaTeCIId,
JIEMOHCTPUPYET BIIAJCHUE NPETyCMOTPEHHBIMY HaBBIKAMHU U YMEHUSIMU HA OCHOBE UCIIOJIb30BaHUS
MOJYyYEHHbBIX 3HAHUM.

Y/10BJ1€TBOPUTEILHO: BCE KOMIIETCHIIMH, IPETYCMOTPEHHBIE B paMKaX JUCIUILUIHHEI (B 00BeMeE,
3HaHWW, YMEHUH U BIaJICHUI) OCBOCHBI MTOTHOCTHI0. YPOBEHh OCBOCHHS KOMIETEHITUH — IOPOTOBBIH.
OO0yyJaromuiicst Ipy PeIIeHNH TOCTABICHHBIE 3a/1a4H, YaCTO JOMYCKAET OMIMOKH, He IPUHIIUTTHAIEHOTO
XapakTepa, UCIIPABIIACT UX MTPU HAJIUIUHA 6OJ'II)IHOFO KOJIMYECTBA HABOJAIINX BOIPOCAaAX CO CTOPOHBI
nmpenojgaBateiid; HE BCCrja MoJIy4YCHHbBIC 3HAHUA MOKET B ITOJTHOM o0BeMe MMPUMCHUTDH IPpH
JIEMOHCTPALIMH PEAYCMOTPEHHBIX IPOrpaMMOU TUCHUIUIMHBI HABBIKAMUA U YMEHUSIMHU.

HeynoBjieTBOpUTEIbHO: BCe KOMIIETEHIINH, PEAYCMOTPEHHBIE B paMKaX AUCLIUIUINHEI (B
o0bemMe, 3HaHMI, YMEHUH U BIIaJICHU) HE OCBOEHBI UM OCBOCHEI YaCTUYIHO. Y POBEHHb OCBOCHUS
KOMIIETEHIINN — TTO/IOPOTOBbIN. O0yJaromuiics py PelIeHUH TOCTaBICHHBIE 3a/1a4H, JIOITyCKAeT
OIIMOKY MPUHITUITHAIHHOTO XapaKTepa, He MOXKET MX MCIIPABUTh JaXKe MPH HATMIUH OOJIBIIOTO
KOJINYECTBA HABOAIIUX BOIIPOCAX CO CTOPOHBI TIPETIOAaBaTelsl; 3HAHMUS 110 TUCIUMIUINHE (PparMeHTapHBI
1 00yYaroNHiAics He MOXET B TIOTHOM 00beMe MMPUMEHUTH UX TPU JEeMOHCTPAINH MTPETyCMOTPEHHBIX
MPOrpaMMON TUCUUIUIMHBI HABBIKAMU U YMEHUSIM

4.3. llkasa v mpoueaypa OleHNBAHUS MPOMEKYTOUHOH aTTecTAIlUU

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

OueHka «OTIMYHO» BBICTABIISCTCS, €CIM IIPU OTBETE HAa BCE BOIPOCH OwiIeTa CTyICHT
JEMOHCTPHUPYET TOIHYI0 C(HOPMHPOBAHHOCTH 3asBICHHBIX KOMIIETEHIIMH, OTBEYAET IPaMOTHO, TOJHO,
WCIOJIb3Ysl 3HAHWS OCHOBHOW U JONIOJTHUTEIBHON JINTEPATYPHI.

O1eHKa «XOPOIL0» BBICTABIISIETCS, €CIIM IPU OTBETE Ha BOIIPOCH! OMileTa CTYJCHT IEMOHCTPUPYET
c(hOpMUPOBAHHOCTh 3aABIICHHBIX KOMIIETCHIIMMA, TPaMOTHO OTBEYaeT B paMKax o00s3aTeTbHOU
JUTEpaTypbl, BO3MOXKHBI MEJKHE €AMHHYHBIE HETOUYHOCTH B TOJKOBAaHUM OTHACIBHBIX, HE KIIFOUEBBIX
MOMEHTOB.

OHCHKa «KYHOBJICTBOPHUTEIIBHO» BBICTABJISACTCA, C€CJIIM IIPU OTBETEC Ha BOIIPOCHI ouiera CTYACHT
JIEMOHCTPHUPYET YaCTHYHYIO CPOPMHPOBAHHOCTH 3asBJICHHBIX KOMIICTCHIIMM, HYXIA€TCA B JIONOJIHH-
TEJIbHBIX BOIPOCAX, IOIyCKAeT OLIMOKH B OCBELICHUH IPUHIUINAIBHBIX, KIIOYEBBIX BOIPOCOB.

OueHka «HEYIOBICTBOPUTEIBHO)» BBICTABIAETCS, €CIM IPH OTBETE Ha BONPOCHI Ouiera y
CTYJICHTa OTCYTCTBYIOT IpH3HAaKH C(OPMHUPOBAHHOCTH KOMIETEHIIMH, HE TMPOSBISIOTCS JakKe
MOBEPXHOCTHBIE 3HAHUS 10 CYLIECTBY MOCTABIEHHOTO BOIPOCA, MJIOXO OPHUEHTHPYETCS B 00s3aTeNbHON
JIUTEpaType.
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