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| 3 cemecTp
1. TeopeTHyeckne OCHOBbI AHATHTHIECKOH XUMHUH. - 4
AHaIUTHYECKHE peakIu KaTuOHOB | (TIepBoil) aHATMTUYECKOM rpyrmbl.2 111
2. KucnoTHO-0CHOBHAS KITacCU(PHUKAINA KATHOHOB. 4
OcCHOBHBIE TIOHSATHUS B AHAIUTUYECKOW XUMHUH. AHATUTHYECKHUE PeaKK KaTHOHOB 11 T
AHAIMTHYECKOI IPYIIIIBL. 2
3. OCHOBHbIE [TOJIOKEHHS TEOPHH HIEKTPOTHTHISCKO TUCCOIMALIHH. — 4
Teopus anmekTponuTHIecKor aucconnaryn. CHIbHBIE, ca0bie AIEKTPOIUTHI. I1I1
AHanutnyeckue peakiuu katuoHos 111 rpynmsl. 2
4. [eTepOoreHHbIe PABHOBECHS B AHATHTHIECKOM XHMUM. 4
I'eTeporeHHoOe paBHOBECHE «PacTBOP-0CcagoK». [Ipon3BeeHre paCTBOPUMOCTH, MOJIIpHAS
PacTBOPUMOCTh TPYIHOPACTBOPUMBIX JIEKTPOJIUTOB. AHamu3 cMecu kaTuoHoB |-111 rpymm 1
(YUPC Ne 1). 2
5. TIPOTOIUTHYECKOE PABHOBECHE B PACTBOPAX. - 4
[Iporonutnueckoe paBHOBECHE B paCTBOpax KHCJIOT, OCHOBaHUH, coiel, OydepHble T1I1
pactBopsr. Tect — kouTpois Nel. ?
6. Hrorosas padora Ne 1. AHanmuTHUECKHE PEaKIIuy KATHOHOB [V Tpymibl. I I 4
7. OKHCIIHTENbHO-BOCCTAHOBHTEIIBHBIC PABHOBECHS B AHATHTHYECKON XHMHUIL 4
OKHCTUTENHHO - BOCCTAHOBUTENBbHBIE cucTeMbl, pacueT DJIC. YpaBuenue HepHcra. 11T
KauecTBeHHBIE peakuy KAaTUOHOB V aHAIMTUYECKOM IPYIIIBL. 2
8. PaBHOBECHS B PACTBOPAX KOMIUICKCHBIX COE/IMHEHHMIL. 4
CrpoeHue 1 cBOICTBAa KOMITTIEKCHBIX CO€IMHEHHH, PABHOBECHUS B PACTBOPAX KOMILIEKCHBIX n

COCHHHGHHﬁ. Pacuer KOHIICHTpaunu KOMHJ’IGKCOO6pa3OBaTCJ’IH B pa3HbIX CUCTEMaAX.
] 2
KauectBeHHEIC PpeaKku KaTUOHOB VI aHanutudeckoi TpYIIILIL.




OpraHHYecKie peareHThl B aHATHTHIECKON XHMUN. |
Anaim3 cMec katrnoHoB [V-VI ananuriaeckux rpymir. (YUPCNe 2). Tecr-kouTpois Ne?

11

10.

Wrorosas koHTponbHas pabdoTta Ne 2. AHaMTUTHYECKIE TPYIIITHEI AaHHOHOB U HX
XapaKTepHCTHKA.

11

11.

Amnanmu3s cmecu annoHOB. (YHUPCNe 3). Tect-koHTpoIs No 3!

111

12.

3KCTpaKHI/ISI.1

OpHOKpaTHas U MHOTOKpAaTHas KCTPaKIMA Hoja. DKCTpaKIUs KaK METOJ BbIIEIEHuUs,
OYHCTKH, KOHIICHTPUPOBAHHUSI KOMITIOHEHTOB. O3HAaKOMJICHHE C 3TallaMH U IPHEMaMH
3KCTparupoBaHUs Pa3IMUHBIX IO CBOMCTBAM COeMHEHNIA.?

111

13.

DKCTpaKIHs.
OpnHOKpaTHas ¥ MHOTOKpaTHAsl SKCTPAKIHS KATHOHOB [IMHKA. DKCTPAKIHU KaK METOJ
BBIJICJICHNUS], OYMCTKH, KOHIICHTPUPOBAaHUsI KaTHOHOB. OTpaboTka MeToa paboThl MajIbIX

rpym. 2

11

14,

Xpomarorpagus.”
Xpomatorpadus Kak METOJI pa3/ieieHus] ¥ OYMCTKH BEIIeCTB. byMakHas M TOHKOCTIOHHAs
XpoMaTorpaus CMECH AMHHOKHCTIOT H CMECH KATHOHOB. 2

111

15.

Xpomatorpacpus.”

Xpomarorpadus B TOHKOM cioe. Bymaxknas u ToHKOCnolHas xpomarorpadusa. OtpadoTka

o 2
3HAaHUU 110 TCPMUHOJIOTHH U YCIIOBUAM IIPOBCACHUA IIpOLECCa XpOMaTOFpa(l)I/IpOBaHI/IH.

111

16.

= T
AHanu3 conu uiu cmecu cyxux coned. (YUPC Ne 4).
Hagrikn 0T6opa 1 UCTIOJIb30BaHUA I'PYHIIOBLIX, CCJICKTUBHBIX U CHCI_[I/I(I)I/I‘-IeCKI/IX

v 2
PCarcHToOB B XOA€ aHaIN3a, HABbIKA MPOBCACHNA KaUYCCTBCHHBIX PECAKIINU.

111

17.

T
Hrorosoe 3ansarue Ne 3

4 cemecTp

18.

I'paBuMeTpUUECKUl METOX aHamm3a.’

I'paBuMeTpHUecKuil METO aHAIIN3a, OCHOBHBIE MOHATHS. Ocaxknaemas 1
2

rpaBuMeTpudeckue Gopmbl, TpedoBanust K HUM. CyIIHOCTb METO/.

111

19.

" i
I'paBumMeTrpudeckuii Mmeton ananuza. YUPC Ne 5
OtpaboTKa HABBIKOB B3BELIMBAHUS, PACTBOPEHHUS, OCAXKICHUS, (PUITBTPOBAHUS,

2
NPOKAIMBAHUS BEIICCTB, MaTeMaTHYeCKUe pacyeTsl. PaboTa MajbIMU IpyIIIaMHy .

1

20.

" T

Turpumerprdeckuii aHanms.

KucnotHo-ocHOBHOE THTpOBaHNE, OCHOBHbIE TIOHSTHS, CYIIIHOCTh MeTosa. OnpeeneHne
2

MAaccHl IeJIOYH U KapOoHaTa NMPH X COBMECTHOM NPHUCYTCTBHH.

111

21.

KHCIIOTHO-OCHOBHOE THTPOBAHHE.
2
Ompenenenue coiau aMMOHUS (POPMAIIBHBIM METOJOM.

1

22.

T

OKHUCIUTENTFHO-BOCCTAHOBUTEIFHOE TUTPOBaHKE. [lepMaHTaHATOMETPHS.

CymHocTts MeTona. Bemonaenne YUPC Ne 6 Onpenenenne maccsr xenesa (1) B
2

pactBope. Onpenenernue H,O, B mpenapare METOI0M MaJbIX TPYIIIL.

1

23.

OKHCIUTENBEHO-BOCCTAHOBUTENBHOE TUTpOBaHue. Mogumerpusi. 1

Oco0OeHHOCTH HOJIOMETPHH U HOIaTOMETpUH. TeXHHKa BBINOIHEHUS Ja00PaTOPHBIX PaboT
. 2

10 OTIPEICTICHUIO IEHCTBYIOINX KOMIIOHEHTOB JiIeKapCTBeHHBIX npemnapatoB Y PC Ne 7.

111

24.

OKHCIIHTE b HO-BOCCTAHOBHTEILHOE THTPOBAHKE. BpoOMOMeTpHsi, GpOMATOMETPHSL. -

CyH_IHOCTB METOAAa, YMEHUA COCTABJIATE CXEMBI X0/1a aHAJIM3a B METOJaX 6pOMaTOMeTpI/II/I.
o 2

YUPC Ne 8 «OmpeneneHrie MacCOBOM JOJIM CalTUIMIIaTa HATPHS B penapaTe».

111

25.

OKHC/IHTEIbHO-BOCCTAHOBHTEILHOE TUTpOBaHHe. HurpuroMerpus. ©

CymHoctb MeToz1a. OTpaboTKa HaBBIKOB ONEpaIii B HHITPUTOMETPHUYECKOM OTIPEAEICHIH
nexapcTBeHHbIX npenapatoB. YUPC Ne 9 «Omnpenenenue MaccoBoil qonu
Cy/b(haHIIAMIIHOTO IIperIapaTa. 2

111

26.

Wrorosast pabora Ne 4*

217.

TuTpuMeTpUUECKU aHAIN3. KoMrmeKCOHOMeTpI/m.1

KomMreckcoHoMeTpust, CyITHOCTh MeTo/1a, ocHOBHBIE TIOHATHA. YHPC Ne 10 1)
Ompenenenne oOeit xecTKOCTH Bopl. 2) OnpeneneHne KaJiblys 1 MarHus B
MHUHepanbHOH Bozie 3). Onpezenenue Kanblys B IIIIOKOHATe Kanblus HaBbIky pacueToB U

111




0)OPMIICHHS TIPOTOKOIOB paboT.?

28. | Turpumerpuyeckuii ananu3. OcaauTenbHOE THTPOBAHHKE. 4
OcaauTenbHOE TUTPOBAHUE, CYIIHOCTh METO/1a, OCHOBHBIE MOHSTHS, BUABI 0CaAUTEIHHOTO
turpoBanus. YUPC Ne 11 «[IpuroroBienue u cTanaapTU3alys HUTpaTa cepedpa u m
THOLMAHATA AMMOHHSI». >
29. | Wrorosas kontposbHas paGora Ne 5.1 - 4
30. | Omrmueckme meTos anamH3a. POTOITEKTPOKOTOPHIMETPHSL. 4
CymrHOCTh 1 0COOEHHOCTH ONITHYECKUX METOZ0B aHaim3a. OTpaboTka MeToa
rpagyupoBodHOTO rpaduka. [loctpoenne kanndpoBounoit kpuBoit. YPC Ne 12 111
Onpenenenne Maccsl Cu?* B pactBope. OTpaboTKa HABBIKOB 06PaGOTKH
OKCIIEPHMEHTATBHBIX JAHHBIX.
31. | Onruueckue Metozs! anatusa. CriekTpodhOTOMETPHSL. © 4
CnexkTpooTOMETpHs KaK METO ONITHYECKOTO aHAIN3, CYLTHOCTh METO/1a, PacuyeThl.
YUPC Ne 13 1) Omnpenenenue Macchl Ko(herHa B JIEKapCTBEHHOM Iperiapare 2) 111
OmnpeneneHne MacChl araBeprHa (C MaTeMaTHIECKOH 00pabOTKON pe3yIbTaToB
aHanmm3a).’
32. | Omruveckue meroas! ananuza. Crnekrpodoromerpust. YVPCNe 14 Onpenenenne Maccol 4
nanmaBepyHa (C MaTeMaTHIECKOH 06paboTKOI Pe3yIhTaToB aHaTH3a)." i
33. | DieKTPOXMMHUECKHE METO/bI AHAIHN3A. [I0TEHITHOMETPHYECKOE THTPOBAHHE. 4
YcnoBus poBeeHNS] HEBOAHOTO TUTPOBAaHUs. Y MEHHs 110100pa pacTBOPHUTENEH U
HMHAWKATOPOB IS IPOBEICHUS TUTPOBAHUS B HEBOIHBIX cpenax. YUPC Ne 15 I1I1
«OmnpeneneHre MacCOBOM JJOJIM BELIECTBA B JIEKAPCTBEHHOM ITpenapare MeToI0M
HEBOJIHOTO [OTEHIHOMETPHUCCKOr0 TUTPOBAHH».
34. | I'azo-xuakocTHas xpomarorpadus.” 4
YerpoicTBO M IpHHIUIT paboThl XpoMaTtorpada. OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTHI U
y31bl Ipubopa. Xpomarorpaduueckue KOJOHKH, UX YCTPOHCTBO. Y CIOBHS MIPOBEACHHUS i
ra30-KHMIKOCTHO# XpomaTorpacu.”
35. | Urorosas pa6ora Ne 6.} - 4
Hroro 140
' Tema
2 _ CYIIHOCTHOE COEpIKAHHE
I (TIpakTHYEeCKasl MOATOTOBKA)
— OJIMH TeMaTHYECKHI OJIOK BKIIFOYAeT B ce0s HECKOJIBKO 3aHATHI, POJIODKHTEIBHOCTE OJHOTO 3aHATHSA 45
MHHYT, C IEPEPhIBOM MEXAY 3aHATHAMH HE MEHee 5 MUHYT
Practical
training Hours
Ne Thematic Blocks within the | (Academ
thematic ic)
block ®
\ Semester 3
36. | Theoretical Foundations of Analytical Chemistry. 4
Analytical Reactions of | (First) Analytical Group Cations.? PT
37. | Acid-base classification of cations.” 4
Basic concepts in analytical chemistry. Analytical reactions of cations of the Il analytical PT
group. 2
38. | Basic principles of the theory of electrolytic dissociation. * 4
The theory of electrolytic dissociation. Strong and weak electrolytes. Analytical reactions T
of group 111 cations. 2
39. | Heterogeneous equilibria in analytical chemistry.” 4
Heterogeneous solution-precipitation equilibrium. Solubility product, molar solubility of PT
sparingly soluble electrolytes. Analysis of a mixture of I-111 group cations (SERW No. 1).
40. | Protic equilibrium in solutions. * 4




Protic equilibrium in solutions of acids, bases, salts, buffer solutions. Test — control No. 1.7

PT

41.

Final control work No. 1. Analytical reactions of group IV cations.

PT

42,

Oxidation-reduction equilibria in analytical chemistry.
Oxidation-reduction systems, calculation of EMF. Nernst equation. Qualitative reactions of
V analytical group cations.

PT

43.

Equilibria in solutions of complex compounds.*

Structure and properties of complex compounds, equilibria in solutions of complex
compounds. Calculation of the concentration of the complexing agent in different systems.
Qualitative reactions of the VI analytical group cations.’

PT

44,

Organic reagents in analytical chemistry.®
Analysis of a mixture of cations of IV-VI analytical groups. (SERW No. 2). Test control
No. 2.2

PT

45.

Final control work No. 2. Analytical groups of anions and their characteristics. *

PT

46.

Analysis of anion mixture. (SERW No. 3). Test control No. 3.1

PT

47.

Extraction.”

Single and multiple extraction of iodine. Extraction as a method of isolation, purification,
and concentration of components. Familiarization with the stages and techniques of
extracting compounds with different properties.?

PT

48.

Extraction.”

Single and multiple extraction of zinc cations. Extraction as a method of isolation,

purification, concentration of cations. Development of the method of working with small
2

groups.

PT

49,

Chromatography.
Chromatography as a method of separation and purification of substances. Paper and thin-
layer chromatography of a mixture of amino acids and a mixture of cations.?

PT

50.

Chromatography.*
Thin-layer chromatography. Paper and thin-layer chromatography. Practice in the
terminology and conditions of the process of chromatographing.?

PT

51.

Analysis of salt or a mixture of dry salts. (SERW No. 4)."
Skills in selecting and using group, selective, and specific reagents during analysis, as well
as in conducting qualitative reactions.”

PT

52.

Final control work No. 3!

Semester 4

53.

Gravimetric analysis method.
Gravimetric analysis method, basic concepts. Precipitated and gravimetric forms,
requirements for them. The essence of the method.?

PT

54.

Gravimetric method of analysis. SERW No. 5*
Practice in weighing, dissolving, precipitating, filtering, calcining substances,
mathematical calculations. Work in small groups.”

PT

55.

Titrimetric analysis.1
Acid-base titration, basic concepts, the essence of the method. Determination of the mass
of alkali and carbonate in their joint presence.?

PT

56.

Acid-base titration.”
Determination of ammonium salt by the formal method.?

PT

57.

Oxidation-reduction titration. Permanganometry. *
The essence of the method. Performing SERW No. 6. Determination of the mass of iron
(11) in a solution. Determination of H202 in a preparation using the small-group method.?

PT

58.

Oxidation-reduction titration. lodimetry.
Features of iodometry and iodateometry. Technique of performing laboratory work on the
determination of active components of medicinal products SERW No. 7.2

PT




59.

Oxidation-reduction titration. Bromometry, bromatometry. *
The essence of the method, the ability to draw up diagrams of the analysis process in
bromatometry methods. SERW No. 8 "Determination of the mass fraction of sodium PT

salicylate in a drug".?

60.

Oxidation-reduction titration. Nitritometry. *
The essence of the method. Working out the skills of operations in nitritometric
determination of medicinal products SERW No. 9 "Determination of the mass fraction of a

sulfanilamide drug".

PT

61.

Final control work No. 4}

62.

Titrimetric analysis. Complexonometry.

Complexonometry, the essence of the method, basic concepts. SERW No. 10
Determination of total water hardness. 2) Determination of calcium and magnesium in PT
mineral water 3). Determination of calcium in calcium gluconate Skills of calculations and
registration of work protocols.?

63.

Titrimetric analysis. Precipitation titration.”
Precipitation titration, the essence of the method, basic concepts, types of precipitation
titration. SERW No. 11 "Preparation and Standardization of Silver Nitrate and Ammonium PT

Thiocyanate".?

64.

Final control work No.5.! -

65.

Optical methods of analysis. Photoelectric colorimetry.”

The essence and features of optical methods of analysis. Working out the method of the
calibration graph. Construction of the calibration curve. SERW No. 12 Determination of PT
the mass of Cu2+ in a solution. Working out the skills of processing experimental data.’

66.

Optical methods of analysis. Spectrophotometry. *

Spectrophotometry as a method of optical analysis, the essence of the method,
calculations. SERW No. 13 Determination of the mass of caffeine in a medicinal product PT
2) Determination of the mass of papaverine (with mathematical processing of the analysis
results).?

67.

Optical methods of analysis. Spectrophotometry. SERW No. 14 Determination of the
mass of papaverine (with mathematical processing of the analysis results).* PT

68.

Electrochemical methods of analysis. Potentiometric titration. *

Conditions for conducting non-aqueous titration. Skills for selecting solvents and
indicators for conducting titration in non-aqueous media. SERW No. 15 "Determination of PT
the mass fraction of a substance in a medicinal product by non-aqueous potentiometric
titration."?

69.

Gas-liquid chromatography.”

The device and principle of operation of the chromatograph. The main structural
components and units of the device. Chromatographic columns and their structure. PT
Conditions for conducting gas-liquid chromatography.?

70.

Final control work No. 6.1 -

Total

140

! _ topic
2 _ essential content
®_ PT (Practical training within the thematic block)

Paccmotpeno Ha 3acenanuu kadeapbl XUMHUHA, TPOTOKOJ OT «29%» mast 2026 . Ne 10.
Approved at the Chemistry Department meeting

Minutes dated «29» may 2026y. Ne 10.

W.o. 3aBenytomiero kadeapoit //,«/ b4 C.B. Jlucuna
Acting Head of the Department Bt S.V. Lisina




