Qunuan ghedepanbrozo 20cyoapcmeeHHo20 0100HCemHO20

o0bpazoeamenvHo20 yupeicoeHus gvicuiezo 00pazosanus «Acmpaxanckui
A 20cyoapcmeeH bl mexHuueckuil ynueepcumemy 6 Tamikenmckoi

obnacmu Pecnyonuku Y3oexucman

®AKYJBbTET BBICHIEI'O OBPA3OBAHUA

YTBEP/XKIALIO

3aMecTUTENh HCITOJIHUTEIBHOTO JUPEKTOPA
J.C. >xymMoHOB

Pabouasi nporpamMmma JUCHUIJINHBI
AHaJIMTHYECKAs] XUMHSA U (PU3HMKO-XMMHUYECKHE METOAbl AHAJIN3A

Hanpasnenue

19.03.03 IIpooykmul numanus 3cueomuo20 RPOUCXOIHCOCHUS

Ilpogune

Ilpooykmul numanus JcueomnO20 NPOUCXO0IHCOCHUS U GOOHBIX
ouopecypcos

Kpanudukanus (cTeneHs)
bakanasp

®dopma 00yueHus
O4YHast

ABTOp:!
Honent, Myxurosa 3.111.



Pacnpez[e.rlemle YacoB JUCHHUILIMHBI ITO ceMecTpaM

Cemectp
(<Kypc>.<Cemectp Ha| 3 (2.1)

Kypee>) Hroro

Henens 18

Bup zanaruii v | po | vo PIl

Jlexuun 18 |18 |18 |18
JlabopaTopHble 54 |54 |54 |54
Uroro ay. 72 |72 |72 |72
KonrakTHasg pabota |72 (72 |72 |72
Cam. pabora 36 (36 |36 |36
HUroro 108 |108 (108 (108




[IporpamMmy cocraBui(n):
ooyenm, Myxumoea 3. L11.

Penenzent(b1):
PhD, Ct. npemoa, Asumos 111 A.

PaGouast mporpaMma quCIUTIITHHBI
AHaJauTHYecKass XUMHUSA U PU3UKO-XUMUYECKHE METOIbI AHAIH3A

paspaborana B coorBerctBun ¢ @PI'OC BO:
®denepanbHbI rOCyIapCTBEHHBIN 00pa30BaTeIbHBIN CTaHAaPT BhICIIET0 00pa3oBaHus - OaKkaiaBpHar 1o

HanpasieHuto noarotoBku 19.03.03 IIpoayKTel UTaHUS KUBOTHOTO MPOUCXOKICHUS (TIPHKA3
Muno6puayku Poccuu ot 11.08.2020 r. Ne 936)

COCTaBJICHA HAa OCHOBAaHMHU y4eOHOTO IUIaHa:
19.03.03 IIpoayKThl MUTaHUS KUBOTHOTO TPOUCXOKICHUS
[poduns [TpomyKTel NUTAHKUS )KUBOTHOTO IIPOUCXOXKICHHS U BOJAHBIE OMOPECYPCHI.

YTBEPXKJIEHHOTO YYEHBIM coBeTOM By3a oT 31.01.2025 nmportokon Ne7.

Pabouas nporpamma o00peHa Ha 3aceaHuK Kadeapsl
O01ast 3K0J10rus 1 JKOHOMHUKA

ITporoxom ot 21.02.2025 1. Ne7
3aB. kadenpoii Typcunbaesa I'.C.

[Ipeacenarens YMC [lxxymonos /I.C.
[Iporokon Ne7 ot 25.02.2025 r.



1. LIEJIM OCBOEHMSI JUCIUILIAHBI (MOY.JIST)

1.1{dopmupoBanue 3HAHUH TEOPETHUSCKUX OCHOB COBPEMEHHBIX XUMHUYECKUX U (PH3UKO-XUMHUUECKHX METOJOB aHAIN3a,
AQHAJMTUYECKUX METOJUK U MPHEeMOB. Pa3BuTHE HABBIKOB MPAKTUYECKOTO IPUMEHEHHSI STHX METO/I0B JJIs aHAIU3a
KOHKPETHBIX TEXHHYECKUX OOBEKTOB MPH PEIICHUH 3a/1a4 Oyaymeil mpodeccnoHaabHON IeSTeNbHOCTH.

2. MECTO JUCHUILJIUHBI (MOAYJIsI) B CTPYKTYPE OBPA3BOBATEJILHOM IMTPOT'PAMMBbI

Iukn (pazaen) OIT: |E1. 0.02

2.1|Tpe6oBaHns K NpeIBaAPHTEILHOI MOATOTOBKE 00yYaIOIIErocs:

2.1.1|Xumus (o01ast 1 HEOPraHUIECKask XUMHSI)

2.1.2|Opranuveckas ¥ OHOJIOTHYECKAS XUMHS

2.2| AucuumiMHbl (MOAYJIM) U MPAKTHKH, IJIsI KOTOPHIX 0CBOEHHE TAHHOM THCHUIIMHBI (MOIYJIsl) HEOOXOANMMO KaK
npeaecTBylouiee:

2.2.1| Xumus numm

2.2.2|O01¥e NPpUHIMIIBI IepepabOTKH ChIPhS JKUBOTHOTO IIPOUCXOKACHHUS U BOJHEIX OHOpEcypcoB

2.2.3| TexHONOTHY XpaHEHHUs, TPAHCIIOPTHPOBAHMS U PEATH3AIMH IPOTYKIIIH

2.2.4|TexHonorus peIObI U PEIOGHBIX MIPOIYKTOB

2.2.5|TexHomnorus Msica U MACHBIX ITPOAYKTOB

3. KOMIIETEHL[Y OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCIUILINHBI
(MOZYJIST)

OIIK-2: Cnoco0eH NpUMeHSITh OCHOBHbIE 3aKOHBI U MEeTOAbI HCCJIeJOBAHNI eCTeCTBEHHBIX HAYK /JIsl pellieHus 3a1a4
npogeccHOHATbHOM AeSITeJbHOCTH

3HaTh:

Vposenb 1 |ompemenenus MOHATHI HEIOCTATOYHO YETKHE, HE MCIIONB3YIOTCS B KAYECTBE JI0KA3aTENbCTBA BHIBOIBI M
000011eHNst N3 HaOIIOICHUH, TOMTYCKAIOTCS OMIMOKH B UX M3JI0KEHHH, HETOYHOCTH

YPOBEHB 2 OIIPEACIICHUA TTOHATHH JacT HEIIOJIHBIC, JOITYCKACT HE3HAYNTCIIBHBIC HAPYIICHUA B ITOCJIIEJOBATCIIBHOCTH
H3JI0KCHUA, HeOOJIBIIINEe HETOYHOCTH IIpH UCIIOJIb30BaHUN HAayYHBIX KaTeFOprI, (bOpMyJ'[PIpOBKI/I BBIBOJIOB

YPOBQHB 3 YCTKO U MPAaBUJIBHO JAC€T OMPECACIICHUS, ITOJTHO PACKPBIBACT COACPIKAHUC HOHHTI/IFI, BEPHO UCHOJIB3YET
TCPMUHOJIOTHIO, TIPHU 3TOM OTBET CaMOCTOﬂTeﬂbeIﬁ, HCIIOJIb30BaHbI paHEe HpI/IO6pCTCHHbl€ 3HaHUA

YMmeTnb:

ypOBCHb 1 YMEHHUEC NPUMCHATH OCHOBHBIC 3aKOHBI XUMUHU NMUIIA JIA PECIICHUA 3a1a4 HpO(i)CCCHOHaﬂbHOﬁ JACATCIIBHOCTH
MMPOAEMOHCTPUPOBAHO CO 3HAUYUTECIIbHBIMU ONTHOKAMH U HETOYHOCTSIMH

YPOBQHB 2 YMEHUEC ITIPUMEHATH OCHOBHBIC 3aKOHBI XUMUWU MMUIIHU JJIA PECIICHUA 3a1a4 HpO(i)eCCPIOHaJILHOfI JACATCIIbHOCTHU
MMPpOAEMOHCTPUPOBAHO C HE3HAYUTCIIbHBIMU ONTHOKAaMHU U HETOYHOCTSIMH

VpoBeHb 3 |yMeHHeE IPUMEHSITh OCHOBHbIC 3aKOHBI XMMHUH TTHIIH JJIs PEIIeHHs 3a/1a4 TPOo(ecCHOHAIBHOI e TeNbHOCTH
MPOJEMOHCTPUPOBAHO YBEPEHHO, O€3 OIHUOOK U HETOUHOCTEH

Baanerts:

YpoBeHb |  |HABBIKM INPAKTUYECKOTO MPUMEHEHUS 3HAaHUI OCHOBHBIX 3aKOHOB XMMUH AJIS PELIeHUs 3a1au NPoGeCcCHOHAIBHOM
JEATeIbHOCTH IPOJEMOHCTPUPOBAHO CO 3HAUUTEIbHBIMY OMIMOKAMY U HETOUHOCTSIMU

YpoBeHb 2 |HABBIKM IPAKTUYECKOTO IPUMEHEHUS 3HAHUI OCHOBHBIX 3aKOHOB XUMUH IS pelIeHHs 3a/1ad NpodhecCHOHANBHON
JeATENFHOCTH TIPOICMOHCTPUPOBAHEI C HE3HAUNTEILHBIMI ONTHOKAMH ¥ HETOUHOCTSIMH

YpoBeHb 3 |HABBIKM IPAKTUYECKOTO MPUMEHEHUS 3HaHUH OCHOBHBIX 3aKOHOB XMMHUH IJIsl PELICHHS 3a/1a4 IPOoecCHOHANBHOM
LeATeIbHOCTY NDOJEMOHCTDUDOBAHBI 0€3 OIMOOK U HETOUHOCTEH

B pe3yabTaTe 0cBOCHMS AMCUMILIMHBI (MOAYJIS1) 00yUYarOIUiiCs 10 KEeH

3.1|3nare:

3.1.1|ocHOBHBIE OHATHS AHAIUTUYECKON XMMHUH, aHATUTHUECKHE peareHThl. OCHOBBI TPaBUMETPHHU, THTPUMETPHH,
MHCTPYMEHTAJIbHBIX (DU3UIECKUX U DU3HUKO - XMMUYECKHX) METOI0B KOJIMUECTBEHHOIO aHaIN3a

3.2|Ymerh:

3.2.1|BbIOMpaTh METO/ aHaNN3a, UCXOAS M3 0COOCHHOCTEH aHATM3UPYEeMO POOBL; IPOBOJHUTH PACUEThl KOHLCHTPAIIMU
PACTBOPOB Pa3IMYHBIX COCTUHCHUIT; BHITMOIHATh HTOTOBBIC PACYETHI; BIIAACTh TEXHUKOH BBHITMOJIIHEHUS aHAJTUTHYECKUX
onepauuii Npu Ka4YeCTBEHHOM U KOJIMYECTBEHHOM aHAJIN3€ BEIECTBA

3.3|Baanern:

3.3.1|HaBBIKaMU BBITIOJIHEHHS KAUECTBEHHOTO M KOJMIMYECTBEHHOTO aHAIIM3a; METOIAaMHU OTIPEACIICHHUS COICpKaHNs BEIECTB B
Pa3IHYHbIX Mpodax

4. CTPYKTYPA U COJIEP’KAHME JUCIAIIIMHBI (MOLY.JIsT)

Kon HanmeHoBanue pa3aenos u TeMm /Buj | Cemectp | Hacos | Komnerennuu | Jlutepatypa IIpnmevanue
|__SaHsTHSI 3aHATHA/




Paznen 1.

11

BBenenune B aHauTHYeCKYI0 XuMHIo /Jlex/

OIIK-2

1.2

XHUMHYECKHE METOIBI B aHATUTHYECKOMN
xumun.  /Jlex/

OIIK-2

1.3

Turpumerpudeckuii ananus /Jlex/

OIIK-2

1.4

KucnotHo-ocHoBHOE TUTpOBanue /JIex/

OIIK-2

1.5

KoMIiekcoHOMETpHYECKOEe TUTPOBAHHE.
/Jlex/

OIIK-2

1.6

OKHUCIHUTENHHO-BOCCTAHOBUTEIEHOE
TupoBaHue /JIex/

OIIK-2

1.7

OCHOBBI (DH3UKO-XMMHUECKUX METOIOB
anaymsa /Jlex/

OIIK-2

1.8

Texnuka 6e3onacHoctu. IIpaBuna
HOBEJCHNS B XUMUYECKOH TabopaTopum,
onexna. [IpaBuia paboTel ¢ 1a60paTOpHOI
nocynoii /J1a6/

OIIK-2

1.9

KauecTBeHHBIE pEaKIIMK KATHOHOB MEPBOM
AHAIUTUYECKOMN TPYIIIBI [0 KMCIOTHO-
ocHoBHO# kinaccudukamnuu (Li+, Na+, K+,
NH-+). /J1a6/

OIIK-2

1.10

AHanuTHYeCcKHe peakiui KaTHOHOB BTOPOH
AQHATUTHYECKOI IPYIIIBI IO KUCJIOTHO-
ocHOBHO#H knaccudukanuu (Ag+, Hg+,
Pb2+). /J1a6/

OIIK-2

111

AHanmuTHYeCKHEe peaKi KaTHOHOB TPEThel
AQHAJIUTHYECKOU TPYIIIBI 10 KACIOTHO-
ocHOBHOM kimaccugukamuu (Ca2+, Sr2+,
Ba2+). /J1a6/

OIIK-2

1.12

KauecTBeHHbIE peakliuy KAaTHOHOB
YETBEPTON AHAIMTUYECKOHN TPYMIIBI IO
KHCJIOTHO-OCHOBHO# Kitaccupukanuu (Al3+,
Cr3+, Zn2+, Sn2+, Sn4+, As3+, Asb+).
/J1ab/

OIIK-2

1.13

KayecTBeHHbIE peakLii KATUOHOB MATON
aHAJIUTHYECKON TPYIIIBI 10 KUCJIOTHO-
OCHOBHOM knaccugukanuu (Fe2+, Fe3+,
Mn2+, Bi3+, Mg2+, Sh3+, Sh5+). /J1a6/

OIIK-2

1.14

AHAIUTHYECKHE PEAKIINH KATHOHOB IECTOM
AHAJMTHYECKON TPYIIIBI IO KACIOTHO-
ocHOBHO# knmaccudukaimu (Cu2+, Hg2+,
Cd2+, Co2+, Ni2+). /J1a6/

OIIK-2

1.15

AHanm3 cMecu KaTHOHOB BCEX IIECTH
AHAJMTHYECKUX TPYIII IO KUCIOTHO-
OCHOBHOI#1 kimaccugukarmu /J1a6/

OIIK-2

1.16

Knaccuguxanus anuonos /J1ad/

OIIK-2

1.17

MCTOI[BI KHUCJIOTHO-OCHOBHOTI'O TI/ITpOBaHI/IH
/J1a6/

OIIK-2

1.18

MeToIBI OKHCITUTEIBHO-
BOCCTAHOBUTEIBHOTO TUTpOBaHus /J1ab/

OIIK-2

1.19

I'paBumeTpuueckuit ananus /J1ad/

OIIK-2

1.20

Wndakpacuas crexrpockonus /J1ab/

OIIK-2

Paszgen 2.

2.1

BBenenue B ananuTHyeckyro xumuro /Cp/

OIIK-2

2.2

Texnuka 6e3onacHoctu. [IpaBuna
MOBEJICHUSI B XUMHYECKOH J1abopaTopuu,
onexna. [IpaBumna paboTs! ¢ 1abopaTopHOi
nocynoii /Cp/

OIIK-2

2.3

XUMHYECKHE METObI B aHAJIUTUYECKOM
xumuu /Cp/

OIIK-2




24 KauecTBeHHBIE peaKkLU KaTHOHOB IIEPBOM 3 2 OIIK-2 I 6
AHAJIUTHYECKOH TPYIIIHI IO KHCIOTHO-
ocHoBHOH Kiaccudukanun (Li+, Na+, K+,

NH+). /Cp/
25 Turpumerpudeckuii ananus /Cp/ 3 2 OIIK-2 m. 6
2.6 Kucnorno-ocHoBHoe TutpoBanue /Cp/ 3 2 OIlIK-2 m 6
2.7 AHanuTH4YecKUe peaklUu KaTHOHOB BTOPOi 3 2 OIIK-2 I 6

QHAUTHIECKOHN TPYIIIBI IO KACIOTHO-
OCHOBHO# knaccudukamuu (Ag+, Hg+,

Pbh2+). /Cp/
2.8 Kommnekconomerpuueckoe TurpoBanue /Cp/ 3 2 OIIK-2 m. 6
2.9 OKHCIIMTENBHO-BOCCTAHOBUTEILHOE 3 2 OIIK-2 . 6

tupoBanue /Cp/

2.10 |AHamuTHYECKHE PEaKIMH KATHOHOB TPEThel 3 2 OIIK-2 m. 6
AQHAUTHIECKOHN TPYIIIBI IO KACIOTHO-
ocHOBHO# knaccugukaimu (Ca2+, Sr2+,

Ba2+). /Cp/

2.11  |OcHOBBI (HPU3UKO-XUMHUUECKUX METOJIOB 3 2 OIIK-2 I 6
ananusa /Cp/

2.12 KauecTBeHHBIE peakilii KATHOHOB 3 4 OIIK-2 m 6

YEeTBEPTOH aHATUTUIECKOHN IPYIIIBI IO
KHCIIOTHO-OCHOBHOM Kiaccudukarmu (Al3+,
Cr3+, Zn2+, Sn2+, Sn4+, As3+, As5+). /Cp/

2.13  |KayecTBeHHbIC peaKIMK KATHOHOB MATOMN 3 4 OIlK-2 m 6
aHAJMTHYECKOU TPYIIIIBI IO KACIOTHO-
OCHOBHO# knaccugukammu (Fe2+, Fe3+,
Mn2+, Bi3+, Mg2+, Sh3+, Sh5+). /Cp/

2.14  |AHanuTHYECKUE peaKIHUU KaTHOHOB LIECTOMH 3 2 OIIK-2 I 6
AHAIUTHYECKOH TPYIIIHI IO KHCIOTHO-
ocHOBHOI kimaccugukanuu (Cu2+, Hg2+,
Cd2+, Co2+, Ni2+) /Cp/

2.15 AHanu3 cMecH KaTHOHOB BCEX IIECTH 3 2 OIIK-2 m 6
AHATUTHYECKUX TPYIII 10 KUCIOTHO-
OCHOBHOM knaccugukanyu /Cp/

2.16  |Knaccudukauus annonos /Cp/ 3 2 OIlK-2 m 6

3auer 3 OIIK-2 m 6

5. ®OHJ1 OHEHOYHBIX CPEJACTB

5.1. KoHTpo.ibHbIE BOMPOCHI U 3aaHUS

1. Teopus anekTpoauTHUEcKoi Aucconuanuu Appenuyca. [Iporeonurndeckas Teopust KUCIOT U OcHOBaHUM. KoHCTaHTBI
KHCJIOTHOCTH U OCHOBHOCTH.

2.  IlpuMeneHune 3aKOHA JEHCTBYIOIMX MAacc K ciabbM anekrpoinTaM. CMeneHre paBHOBECHS JUCCOLUAIMH CIaboro
anekTposinta. JleiicTBue OTHOMMEHHOTO NOHA.

3. IlpumeneHue 3aKOHA JEHCTBYIOIMX MACC K CHIBHBIM 3JIEKTPOJIUTAM: aKTHBHOCTD, HOHHAS CHIIA, KO3(DPUIUCHT
AKTUBHOCTH.

4, Pacuér pH B pacTBOpax CHJIbHBIX U CIIa0BIX KUCIIOT.

5 Pacuér pH B pacTBOpax CHJIBHBIX H CJIa0bIX OCHOBaHHIA.

6 TI'mnpomus coneil; ycunenne u nogasiaeHue ruaponusa. [lomusit rugponns. IpuMepsr.

7. Pacuér pH B comsix, THAPONU3YIOIIUXCS [0 KATHOHY.

8 Pacuér pH B comsx, rufiposn3yronuxcs 0 aHUOHY.

9.  BydepHnsie pacTBopbl, OydepHas cMech, MEXaHU3M Oy(epHOro AeicTBYs (Ha IPUMEpPE aleTaTHOro Oydepa).

10. Pacuér pH B GydepHbIX pacTBOpax.

11. PaBHOBecHe B cHCTEME OCaI0K-pacTBop. [Ipoussenenne pactBopuMocTr. TepMogHHAMUYECKasi KOHCTAHTa
pPacTBOPUMOCTH.

12. BuwsiHue OMHOMMEHHOTO HOHA Ha PACTBOPHUMOCTH TPYAHOPACTBOPUMOTO COCJAUHEHUSL.

13. Bumsiaue coneBoro 3¢dexra Ha paCTBOPHMOCTD TPYAHOPACTBOPUMOTO COETHUHEHHSL.

14. OKHCIIHTEITbHO-BOCCTAHOBUTEIIHLHOE PpaBHOBECHE: CONPSXKCHHAA OKHUCJIIUTCIIbHO-BOCCTAHOBUTEIIbHAA Iapa, OKUCIIUTECIIbHO-

BOCCTAHOBHTENBHBIN MoTeHIaN. DAKTOPHI, BIMAIOIIUE HA PABHOBECHBIH MOTEHIMAN. PeanbHbIi CTAHIAPTHBIN DIEKTPOIHBIIH
HOTEHIINAI.
15. VYpasuenune Heprcra. Hanpasnenue nporekamust OBP.

16. KauecTBeHHBII ¥ KOJIMYECTBEHHBIN aHanu3. [ToHsTue o XUMHUYCCKUX, (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IX, (1)I/I3I/I‘ICCKI/IX U OHOJIOTHYECKUX

MCTOAax aHallk3a.




17. KucnotHo-1eno4Has KiacCu(HUKaus KATHOHOB U aHWOHOB. | PyIIIOBBIC PEareHTHL.

18. JlpoGHsiit u cucremaTnueckuii anaan3 (Ha npumepe karrnoHoB I-111 ananuTHYECKUX TPyII).

19. OcHoBHbIe MOHATHS 0OBEMHOTO aHANH3a: paboYIe PACTBOPHI, CTAHAAPTHBIC PACTBOPHI, YCTAHOBOYHBIC BEIIECTBA,
TUTPOBAHHUE, TOYKA SKBUBAJEHTHOCTH, KOHEYHAS TOYKA TUTPOBAHMS U CIIOCOOBI €€ PUKCHPOBAHHS.

20.  Cnocobsl TuTpOBaHuS (MpsMOE, 0OpaTHOE, 3aMeCTHTENTbHOE). [IpHMepHI.

21. Hopmansaocts. Tutp. THTp [0 onmpeensieMoMy BeleCTBY. B3auMOCBI3b HOPMAIBHOCTH U TUTPA.

22. PacTBOpBI METOJA HEMTpaIM3alui: pabovne pacTBOPHI, YCTaHOBOYHBIE BemecTBa. OCOOCHHOCTH MPUTOTOBICHHS
PacTBOPOB IIEIOYEH.

23.  KuCIoTHO-OCHOBHBIE HHAMKATOPHI. MHTEpBaN mepexoa okpacku. [Toka3aTenab THTPOBAHHSL.

24. KpuBble KHCIOTHO-OCHOBHOTO TUTPOBaHHs (IIPHHIIMII TOCTPOCHHS, OOIIHMI BU, (GaKTOPBI, BIHUSIOLINE HA BEJIUYMHY CKayKa
TUTPOBAHUS).

25.  Kuaccudukauus METOI0B OKHCICHHUSI-BOCCTAHOBIICHHs. MOJISIpHBIC MAcChl SKBHBAJICHTA OKHCIIHTEIS, BOCCTAHOBHTEIISL.

5.2. Tembl nUCbMEHHBIX PadoT

Temsl pedepaton
Wonnrle paBHOBecHs B pacTBopax. Bona, ee cTpykTypa u cBOHCTBa.
HMcnoss30BaHHE HEBOIHEIX PACTBOPUTENCH B XUMUYCCKOM aHAJIN3E
XenaTHble KOMIUIEKCHI B XUMHYECKOM aHAII3e
Vcrions30BaHUE STHICHIHAMUHTETPAYKCYCHOI KUCIIOTHI M €€ aHAIOrOB B XMMHYECKOM aHaIH3e
KosmonaHele cuCTEMBI U HX UCTIONH30BAaHNE B XUMUYECKOM aHAIIM3e
KarenpHBIil aHaIN3: COBPEMCHHBIC BAPUAHTHI
CoBpeMeHHBIE TPOOIEMBI TPaBUMETPHIECKOTO aHATII3a
TepMorpaBUMeTpHs KaK METOJ XMMHYECKOTO aHaJIn3a
DJeKTpOrpaBUMETPUIECKIE METO bl aHAIN3A
0. Xwumwuyeckue cranaaptbl. CTaHIApTHBIE 00PA3IIbI
1. VHAuKaTOpPHI KUCIOTHO-OCHOBHOTO TUTPOBAHMS
12.  OxuCIUTENFHO-BOCCTAHOBUTEIBHBIE HHIUKATOPHI
13. AncopOuUOHHBIE UHAUKATOPHI
14. ®nyopecueHTHBIE U XEMITIOMUHECIICHTHBIE HHANKATOPBI
15. AmnHanuTHYecKull CUTHAJ: OOHapyXXeHHe, U3MepeHue, 00padboTKa

RRBoo~NooOMwNE

5.3. ®oHjx OLIEHOYHBIX CPEACTB

Turmosble TECTHI:
Ocanok XxpoMarta cepedpa UMEET................... IBET
a)benbrit
0) Kénrorit
B)UEpHBIi1
r)KuprmaHo-kpacHbrit
Ocanok PbS umeer................. IBET
a)0enbIi
6)uépHblii
B)KENTHIN
r)cepo-3e1EHbIN
Ipu npubaBIeHUN K PacTBOPY COJIEH KaNbIHs pacTBOPa OKcallaTa aMMOHHS 00Pa3yeTcs. .............. 0CaJIoK
a)XKenreiii
0)bensrii
B)KpacHsiit
T)3eeHblit

5.4. IlepeyeHb BUI0OB OLICHOYHBIX CPEACTB

TecThl, KOHTPOJIBHBIE BOIPOCHI, pedeparsl

6. YHEBHO-METO/JMYECKOE I HTHOOPMAIIMOHHOE OBECIIEYEHWE TUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemasi iutepaTypa

1. Bopucos, A. H. AHanutnveckas XuMUsl IS NIe1aroroB. PacyeTsl B KOJMUYECTBEHHOM aHAJIM3€E | YUCOHUK U MPAKTHKYM JUIS
By30B / A. H. Bopucos, U. 0. TuxomupoBa. — 3-e¢ u3x., ucnp. u jgon. — Mocksa : M3narensctBo Opaiit, 2023. — 153 ¢c. —
(Bricuiee obpazoBanue). — ISBN 978-5-534-09281-3. — TekcT : anexTpoHHbIi // OOpa3oBatenbHas miatdopma FOpaiit [cait]. —
URL: https://urait.ru/bcode/511730

2. Hukwutuna, H.T'. Anamutudueckas Xumus U (PU3UKO-XUMUYECKHE METOMBI aHAIM3a : YICOHHK W MPAKTUKYM IS BY30B /
H.T. Hukutuna, A.T. bopucos, T. U. Xaxanuna ; nox penakuueit H. I'. Hukutunoii. — 4-e usn., nepepad. u gon. — MockBa :
WznarenscrBo HOpaiit, 2023. — 394 ¢c. — (Bwicuiee obOpazoBanue). — ISBN 978-5-534-00427-4. — Tekct : 31MeKTPOHHBIN //
O6pasoBaresnpHas mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/510484

3. AnHammTHueckas XuMus: ydeOHoe mocodme it By3oB/ A.U. Amapues, [I. K. JIymenko, T.II. Anekcannposa,
A. A. KazakoBa. — 2-¢ u3a., uchp. u jgon. — Mocksa : UznarensctBo IOpaiit, 2023. — 107 ¢. — (Bsicuiee oOpazoBanue). —
ISBN 978-5-534-07837-4. —  Tekct : onekrpoHHeli // OO6pasoBatemsHass mnardpopma  HOpait  [caiit]. —
URL.: https://urait.ru/bcode/514150



https://urait.ru/bcode/511730
https://urait.ru/bcode/510484
https://urait.ru/bcode/514150

4. TlomkopsiTo, A.JI. AHamurudeckas xummusi. OKHCIMTENIbHO-BOCCTAHOBUTEIBHOE THUTPOBAaHME : ydeOHOE mocobue s
By30B/ A.JIL IMoakopsitoB, JI. K. Heynaunna, C. A. Illtun. — MockBa : UznarensctBo [Opaiit, 2022. — 60 c. — (Beicmiee
obpazoBanne). — ISBN 978-5-9916-9944-0. — Texcr : anektpoHHBIH // OOpasoBatensHas miatdopma IOpaiit [caiit]. —
URL.: https://urait.ru/bcode/492254

5. Eropos, B. B. Heopranuueckass u aHanuTHdeckas XuUMHUs. AHanuThdeckass xumus: yueOHuk / B. B. Eropos, H. W.
Bopo6beBa, . I'. CunbectpoBa. — Cankr-IletrepOypr : Jlanp, 2022. — 144 c¢. — ISBN 978-5-8114-1602-8. — Tekcr:
3J1eKTpoHHBI# // Jlanb : anekTpoHHO-O0ubIHoTeuHas cuctema. — URL: https://e.lanbook.com/book/211559

6. Bepmmnun, B. V. AHanuTrueckast Xumus: yueOHUK Juis By30oB / B. U. Bepmunun, 1. B. Brnacosa, 1. A. Hukugopopa. —
4-¢ m3n., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 428 c¢. — ISBN 978-5-8114-9166-7. — Tekct: aneKTpoHHBIN // JlaHsb:
2JIeKTpOHHO-0MOHoTeunas cuctema. — URL: https://e.lanbook.com/book/187750

6.2. Ilepeuens pecypcoB HHPOPMALHOHHO-TeJIeKOMMYHHKAIUOHHOM ceTH "UHTepHeT"

Hay4nble n3aanus B 0071aCTH aHATUTHYECKOH xumun https://www.freechemistry.ru/

Odurmanbublii caiit @enepannu eBponeicknx bnoxummdaeckux oobmects. https://www.febs.org/

6.3. IlepeueHb HH(POPMALMOHHBIX TEXHOIOT U

6.3.1 Ilepeyens MPOrpaMMHOr0 o00ecredeHnst

6.3.1.1|ESET Endpoint Antivirus + ESET Server Security — anTuBupycHasi mporpamma

6.3.1.2|AdobeReader - mporpaMma st mpocMoTpa T0KyMeHTOB B (hopmate pdf.

6.3.1.3|Google Chrome - 6paysep.

6.3.1.4|Moodle - O6pasoBatensHbiii mopran PUIIUAJI ®T'BOY BO «AI'TY» B TAILIKEHTCKOW OBJIACTH PECITY BJIMKU

6.3.1.5|Mozilla FireFox - 6paysep.

6.3.1.6|Microsoft 365 - mporpamMmmuoe oGecriedenue st paboThI C HIEKTPOHHBIMHU JOKYMEHTAMH.

6.3.1.7|7-zip - apxuBaToOD.

6.3.2 Hepe'{el-n) I/lHq)OpMaIll/IOHHLIX CIIPaBOYHBIX CHCTEM U IIpO(l)eCCl/IOHaJIBHBIX 0a3 JAaHHBIX

6.3.2.1|DnexTpoHHO — OMOIHOTEUHAs cucTeMa «JIaHby

6.3.2.2|O6pazoBatenbHas miatpopma «tOpaitt»

6.3.2.3|Iudposoii o6pazoBaTenbHbIil pecype «IPR SMART»

6.3.2.4|HarmonanpHas 6a3a TaHHBIX 3aKOHOJATEIbCTBA PecyOmuiku Y30ekuctan — WWw.lex.uz

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOYJIST)

7.1|YueOnast ayauTopHst 1Uisl IPOBEJCHHUS 3aHATUI JICKIIMOHHOTO THUIIA, 000pY/IOBaHHAs Y4eOHOI MeOeIbIO: CTYJIbs C
OTKHMJHBIMH CTOJIAMH, CTOJI-TyMOa, CTyJ JUTsl pernogaBarens, kapeapa, ayaiuTopHas jgocka (menosas). Habop
JIEMOHCTPALIMOHHOTO 000pyIOBaHUs.  Y4eOHO-HAMIISAHBIE MOCOOUS: CTEH/IBI IO TEMATHKE JUCLUILIUH: - IEPHOANYECKast
cucTemMa XxuMmuueckux anemenToB J[.M. MenneneeBa, pacTBOpUMOCTh KHCIIOT, OCHOBAHUHN M cOJIeH B BOJIE, PAL
CTaH/IaPTHBIX AJIEKTPOIHBIX IOTEHIIHAIOB

7.2|YuebHas aynuTOpHS I IPOBEICHHUS J1a0OPATOPHBIX 3aHATHH, TEKYIIEro KOHTPOIS M IPOMEXKYTOYHOI aTTeCTaIHH,
OCHallleHHasl y4eOHOI MeOeNblo (XUMHYIECKUE CTOJIBI; TA0YPETHI; CTOJIbL; CTYJbs; KA(BI Ul XPAaHEHUS] XUMUIECKOH
HocyIbl, mKad U XpaHeHHs XUMIYECKHX PEaKTHBOB, (OTOAIEKTPOKOIOPHMETD; BOISHAS OaHs; KOIOOHArpeBaTelb,
ayAUTOpHAs AOCKa (MENIOBasi), BHITSHKHOM MIKa(); TEXHUYECKUMU CPEICTBAMU: BECHI AJIEKTPOHHBIE; IITATUBEIL.
KoMmekT XuMr4eckoi Mocyabl B COOTBETCTBHH C TEMaTHKOH IIPOBOMMMBIX JTa0OPaTOPHBIX 3aHSTHI;

KommiekT XMMHUYEeCKHUX PeaKTUBOB B COOTBETCTBHHU C TEMAaTUKON MPOBOAMMBIX JJaOOPATOPHBIX 3aHATHH. YueOHO-
HaTTSIHBIC TOCOOHS: CTEH/BI IT0 TEMATHKE JUCIUININH: - IEPHOANYECKas CHCTeMa XUMHIECKHX 31eMeHToB JI. 1.
MenzeneeBa, pacCTBOPUMOCTD KHCIOT, OCHOBAHHMH U COJICH B BOZE, PsI CTAHAAPTHBIX 3JIEKTPOIHBIX TOTEHIIUATIOB.

7.3|Aymutopust IIsl TPOBEICHHUS TPYNIIOBBIX M MHAWBUAYAIBHBIX KOHCYJIBTALUH, TEKYIIETO KOHTPOJIS ¥ TPOMEKYTOUHOMN
aTTecTanuu, obopynoBaHa y4eOHOW Mebelblo, T0CKa.

7.4|Aynutopust A1 caMOCTOSATENbHON pabOThI — IIOMEILEHUE, OCHALIEHHOE KOMIIBIOTEPAMU C BBIXOJIOM B CETh IHTEpHET,
obecreynBaeT JOCTYN K MICKTPOHHO-OMOINOTEUHBIM ciucTeMaM, B O0pa3oBarensHblid nopran dunuana @PI'BOY BO
«AI'TY» B TamkenTckoii obnactu PecriyOonmkn Y30ekucras.

8. METOANYECKHUE YKA3AHUA AJI1 OBYYAIOHIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MO1Y JIsS)

1. Myxunosa 3.111. AnanuTHyeckas XUMUS U QU3NKO-XHUMHUYECKUE METOIbI aHAIN3a. MeToMYecKre yKa3aHus 110 BHIIOJIHEHHUIO
nabopatopHbIx pabot oOy4arouxcst 1uis HarpasiaeHus 19.03.03 [IpoaykTel nmuTaHus )KUBOTHOTO NipoucxoxaeHus, Gunuan AT TY,
2025. — URL: https://portal.astutr.uz/.

2. MyxugoBa 3.111. Ananutudeckast XUMHS U GU3UKO-XUMHUUECKHE METOBI aHAIN3a. MeToAnYeCKHe YKa3aHus 10 BHIIOJIHEHUIO
CaMOCTOATENbHOM paboThl o0ywaronuxcs g HanpasiaeHus 19.03.03 IIpoaykTel nUTaHKUS AKHUBOTHOTO NPOUCXOXKAEHUs, Punan
AT'TY, 2025. — URL: https://portal.astutr.uz/.
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[Tpunoxenue kK paboyeir mporpamme
JTUCIUATITAHBI (MOYJIs1)

OcoOennoctu peanusauuu PII] npu HATMYMH B KOHTUHIEHTE 00y4aK0IIMXCH €
OrpPaHNYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI 110 3PEHHUI0

B ®unuane B pamkax cozgaHusi 6e3 OapbepHO 00pa3oBaTeinbHOW cpenabl g O0yJaromMxcs ¢
OrpaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBbBSI T10 3PEHUIO0 OPTaHW30BaHbl HH(POPMALIMOHHBIE YKa3aTelu C
UCIIOJIb30BaHUEM TaKTWIbHOrO wmpudTa mo cucteme bpaitna. Caiit ®dunmnana uMeeT BEpPCHIO IS
CIIa0OBUSIIHX.

1. Peasinzanus PIIJ] MOXeT OCyIlIECTBIATHCS C HCIIOJb30BAaHUEM AUCTAHIIUOHHBIX TEXHOJIOTUH.

2. Meroauueckue yKa3aHus AJ1s 00y4arouxcs 10 OCBOCHUIO TUCHHUILINHBI (MOJYJIs) IPEICTABICHBI
B ayanodopmare.

3. ®opma mpoBeneHUS NPOMEKYTOUYHOW AaTTECTAlMM IO AUCLUMILJIMHE YCTAaHABIMBAETCS IS
oOyuatomuxcst ¢ OB3 ¢ yueToM MHAMBUAYaAIBHBIX MCUXO(PHU3NUECKHX 0COOEHHOCTEH (YCTHO, MUCHbMEHHO
Ha Oymare, IMCbMEHHO Ha KOMIbIOTEpe, B (hOpMe TECTUPOBAHHUS U T.I1.).

4. Tlpm mnpoBeNeHUH MPOMEKYTOYHOIO KOHTPOJs oOydarolmemycss Mpu HEOoOXOAUMOCTH
IIPEIOCTABIISETCS ACCUCTEHT.

5. Ilpu mpoBeaeHUH MPOMEKYTOYHOIO M TEKYIIEr0 KOHTPOJS C MCHOJb30BaHUEM aCCHUCTHUBHBIX
CPEICTB 00yYaroLIEMYCsl IPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs JUIsl IOATOTOBKH OTBETA.

Oco0ennocTu peanusauuu PII/L npy Ha1M4uM B KOHTHHIeHTe 00y4a0IMXCH €
OrPaHNYEeHHBIMHM BO3MOKHOCTSIMH 310POBbSI 10 CIYXY

1. Peanuzanus PII/] MoxeT oCylecTBISATHCS C UCIIOIb30BAHUEM IUCTAHIIMOHHBIX TEXHOJIOTHIA.

2. Ilpu mpoBeeHNUU 3aHATUN MPOUZBOAMTCS TyOIMpPOBAaHUE 3BYKOBOW CIIPABOYHON HMH(MOpMAIMH
BU3YaJbHOU.

3. ®opma MpoBeleHUS NPOMEKYTOUYHOW AaTTeCTallMd MO AUCLUMILJIMHE YCTaHaBIMBAETCS IS
oOyuatomuxcst ¢ OB3 ¢ yueToM HHAMBUAYAIBHBIX MCUXO(PU3UIECKUX 0COOCHHOCTEH (YCTHO, MUCEMEHHO
Ha Oymare, TMCbMEHHO Ha KOMIBbIOTEpE, B (hOpMe TECTHPOBAHUS U T.I1.).

4. Tlpm mnpoBeneHUH MPOMEKYTOYHOIO KOHTpOJs oOydaromemycss Mpu HeoOXOIUMOCTH
IIPEIOCTABIISETCS ACCUCTEHT.

5. Ilpu mpoBeaeHMM NMPOMEKYTOYHOTO M TEKYIIETO KOHTPOJISI C MCIOJIB30BAaHUEM ACCHUCTHBHBIX
CPEICTB 00yYaroLeMycsl IPEI0CTABIISAETCS JOMOJHUTEIBHOE BPEMs JUIsl TIOATOTOBKH OTBETA.

OcobennocTu peasusanun PII/I npu HaJIM4YuM B KOHTHHICHTE 00y4aIOLINXCH C
OrpaHNYEeHHBIMH BO3MOKHOCTSIMH 3/10POBbSl, MMEIOIMX HAPYILIIEHHUS ONIOPHO-ABUIATEJILHOI0
anmapara

B ®unmane B pamkax coszmanus 0e3 OapbepHOM 00pa3oBaTEeNbHON Cpeabl NIl O0y4YaroIIUXCs C
OTrPaHUYEHHBIMHA BO3MOKHOCTSIMH 3/10POBbsl, UMEIOIINX HAPYIIEHUS ONOPHO-ABUIaTEIBLHOIO amlapara,
KOpIIyca, B KOTOPBIX peayn3yercsi oOpa3oBaTeibHasi AESITEIbHOCTb, YKOMIUIEKTOBAaHbl HEOOXOAWMBIM
00opyZ0BaHUEM [T O0JIETYEHUS 10CTYIA B ayJUTOPUU M 00CTYKMBAIOIIIUE TOMELCHHUS.

1. Peanuzanus PII/] MOXKeT OCYIIECTBIATHCS C UCIIOIB30BAHUEM THCTAHIIMOHHBIX TEXHOJIOTUI.

2. Ilpn mpoBeneHUM 3aHATHH 00eCreunBaeTCsl BO3MOXXKHOCTh OCBOEHHS NMPAKTHMUYECKHX HABBIKOB
oOyuatomumcs ¢ OB3 ¢ yueToM ero uHAMBUAYaIbHBIX (PU3HMUECKUX BO3MOKHOCTEH.

3. @®opma MNpoBeIeHUS NPOMEKYTOYHOW aTTeCTallud MO AWCLUIUIMHE YCTAHABIUBAETCS JUIS
oOyuatomuxcst ¢ OB3 ¢ yueToM MHAMBUAYAIBHBIX ICUXOPU3NYECKUX 0COOEHHOCTEN (YCTHO, THUCHMEHHO
Ha Oymare, MIMCbMEHHO Ha KOMIbIOTEpeE, B (hOpMe TEeCTUPOBAHUS U T.I1.).

4. Tlpm mnpoBeNeHUH MPOMEXKYTOYHOIO KOHTPOJs oOydaroumemycsi Mpu  HEeoOXOIUMOCTU
IIPEIOCTABIISAETCS ACCUCTEHT.



