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Pacnpez[e.rlemle YacoB JTUCHHUILIMHBI IO 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):
u.o.0oyenm, Myxumoea 3. 111

Penenzent(b1):
PhD, Cr.tiperioa, Asumos 111A.

PaGouast mporpaMma quCIUTIITHHBI
AHaJauTHYeCKas XUMHUSA U (PU3UKO-XUMUYECKHE METOIbI AHAIH3A

paspaborana B coorBerctBun ¢ @PI'OC BO:
®denepanbHbI rOCy1apCTBEHHBIN 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)

COCTaBJIEHA Ha OCHOBAHWHU Y4eOHOTO TUIaHa:
19.03.03 IIpoayKThl MATAHUS )KUBOTHOTO MTPOUCXOXKICHUS
[Tpodwite [TpoayKThl MUTAHKSI )KUBOTHOTO MTPOUCXOXKIACHUS M BOJAHBIX OMOPECYPCOB

YTBEP)KICHHOTO Y4E€HBIM coBeTOM By3a oT 21.01.2021 mporokon Ne 5

PaGouas nporpamma ogo0OpeHa Ha 3aceaHuu Kadeapsl
IKOJIOTHUS M IPUPOAONIOIL30BAHNE

[Iporokon ot 26.08.2021 r. Ne 1
3aB. xadenpoit Aunsnos I'.b.

[Ipencenarens YMC Jxymonos J1.C
28.08. 2021 1. Nel




Busuposanue PII/ a5t ucnosiHeHHUsI B 04epeIHOM Y4eOHOM roy

IIpencenarens YMC J1.C. JI>kymMOHOB
[TpoTokon Ne 1 ot 27.08.2022 1.

PaGouas nmporpamma nepecMoTpeHa, 00Ccyk1eHa U 0J00peHa st
ucrnoHeHus B 2022-2023 yuyeOHOM roay Ha 3aceaHuu Kadeapbl
O0mas 3K0JI0rusl 1 IKOHOMHUKA

[Iporokoi ot 26 aBrycra 2022r. Ne 1
3aB. kadenpoit Typcunbdaera I'.C.

IIpencenarens YMC JI.C. I)xyMOHOB
[Iporokon Ne 4 ot 26.08.2023 r.

Pabouas nmporpamma nepecMoTpeHa, 00Ccyk1eHa U 0J00peHa JIst
ucnonHenus B 2023-2024 yyeOHoM rony Ha 3aceiaHuu Kadeapbl
O01as PK0JI0THS ¥ YKOHOMHKA

[Ipotokoi ot 25 aBrycra 2023 r. No 1
3aB. kadenpoii Typcunbaesa I'.C.

[Ipencenarens YMC
2024 r.

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa U og00peHa /s
ucnionHeHus B 2024-2025 yaeO6HOM romy Ha 3acenaHuu Kadeapsl

[Iporokom ot 2024 . Ne
3aB. kadeapoi

ITpencenarens YMC
2025 .

Pabouas nporpamma nepecMoTpeHa, 00Cyk/IeHa U 0100peHa st
ucnonHenus B 2025-2026 yue6HOM rojty Ha 3acelaHUM Kadeapsl

[Mpotokomor 2025T. Ne
3aB. xadeapoi



1. LIEJIM OCBOEHMWS AUCLUILINHBI (MOIYJIST)

1.1{DopmupoBanye 3HaHUH TEOPETUUECKUX OCHOB COBPEMEHHBIX XUMUYECKUX U (HU3UKO-XHUMUUECKUX METOJOB aHAIN3a,
aHAJIMTHYECKUX METOAUK M NIPUEMOB. Pa3BuTHe HaBBIKOB IIPAKTUYECKOTO IPUMEHEHHS 3TUX METOJ0B [UL aHAIH3a
KOHKPETHBIX TEXHHUYECKUX OOBEKTOB IIPU PELIeHUH 3a1au Oyaylel npoheccuoHaIbHON JeSITEbHOCTH.

2. MECTO JUCHHUTIIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJBHOM ITPOTPAMMBI

Iukn (pazaen) OIT: |E1. 0.02

2.1|TpedoBaHus K NpeIBaApUTEIbLHO MOATOTOBKE 00y4aOIIEroCs:

2.1.1|Xumus (oOmmast 1 HeOpraHuYecKas XUMUSI)

2.1.2)|Opranuyeckast 1 OMOJIOTHICCKAST XUMHUS

2.2| AucuumianHbl (MOIYJIM) U NPAKTUKH, JUISI KOTOPbIX 0CBOEHHE AAHHON JHCHMILIMHBI (MOYJIs1) HEOOXOIUMO KaK
npeauecTByomiee:

2.2.1| Xumus mumnm

2.2.2|O061ue MpUHIMIIEL IEPEPa0OTKH CHIPhS JKUBOTHOTO MPOUCXOKACHHS U BOJHBIX OHOPECYPCOB

2.2.3| TexHONOTHU XpaHEHUS, TPAHCIIOPTHPOBAHUS U PEaTU3aIK TPOTYKIIUU

2.2.4| TexHonorus pbiObI U PHIOHBIX TTPOTYKTOB

2.2.5|TexHomnorus mMsica U MACHBIX ITPOAYKTOB

3. KOMIIETEHIIIY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHMSI JUCIIATLTAHBI
(MOJLYJIST)

OIIK-2: Cnoco0eH NpUMEHSITH OCHOBHBIE 3aKOHBI H MeTO/IbI MCCJIEIOBAHMII €CTECTBEHHBIX HAYK /IJISl PelIeHHs 32124
npogeccuoHANLHOM NesATeTbHOCTH

3HaTh:

VYpoBenb | |onpezaeneHus MOHATUI HEAOCTATOYHO YETKHE, HE UCIIONIB3YIOTCS B KAUECTBE JI0Ka3aTeIbCTBA BBIBOJIBI U
0000111eHIsT U3 HAOIIOICHUH, TOMYCKAIOTCS OMIMOKK B UX H3JI0KECHHH, HETOYHOCTH

YpoBenb 2 |onpeaesnieHus MOHATUH JTaeT HETOJIHbIE, IOMYCKAeT HE3HAUYUTEIIbHbIC HAPYILICHHS B ITOCIIEI0BATEIBHOCTH
M3JIOKEHUSI, HeOOIbIIEe HETOYHOCTH IPH UCTIONH30BAHUY HAYYHBIX KaTeTOPHi, GOPMYIHPOBKH BEIBOIOB

YpoBenb 3 [4€TKO U MPABUIIBHO JAET ONPEIEICHHUS, IOJIHO PACKPBIBAET COAEP KaHHE IOHATHH, BEDHO UCIIONIB3YET
TEPMHHOJIOTHUIO, TIPH ATOM OTBET CAMOCTOSTENbHBIN, UCIIOIb30BaHbl PaHee IPUOOPETEHHbIE 3HAHUS

YMeTnb:

YPOBQHB 1 YMEHUEC NTIPUMEHATH OCHOBHBIC 3aKOHBI XUMUH MUIU U PEIICHUA 3a1a4 HpO(I)eCCI/IOHaHLHOi/'I JACATCIIbHOCTH
MpOAEMOHCTPHUPOBAHO CO 3HAUYNUTCIIbHBIMU OIIMOKAMU M HETOYHOCTSIMHU

ypOBCHb 2 YMEHHUEC NPUMCHATH OCHOBHBIC 3aKOHBI XUMUHU MUIIA JIA PECIICHUA 3a1a4 HpO(i)CCCHOHaﬂbHOﬁ JACATCIIBHOCTH
MMpOAEMOHCTPUPOBAHO C HE3HAYUTCIIbHBIMU ONTHOKAMHU U HETOYHOCTSIMH

YpoBenb 3 |yMeHHE IPUMEHSATh OCHOBHBIC 3aKOHBI XUMHH THIIH JJIs1 pEIIeHHs 3a7a4 po(ecCHOHaBHOMN e TeIbHOCTH
MPOJEMOHCTPHPOBAHO YBEPEHHO, 03 OIIMOOK M HETOYHOCTEH

Baagern:

VpoBeHb | [HAaBBIKM MPAaKTHYECKOTO MPHMEHEHHS 3HAHUH OCHOBHBIX 3aKOHOB XHMHH JUTS PEIISHHUS 3a1a4 MPpOo(peCcCHOHATBHOM
NIESITeIbHOCTH MPOJEMOHCTPUPOBAHO CO 3HAYUTENIbHBIMU OIIMOKAMH U HETOYHOCTAMHU

YPOBQHB 2 HAaBBIKHA MMPAKTUYCCKOTO NPUMECHCHUA 3HAHUM OCHOBHBIX 3aKOHOB XUMHH AT peIICHUS 3a1a4 HpOCI)eCCHOHaHLHOi/'I
JCATCIbHOCTH MPOJACMOHCTPHUPOBAHBI C HC3HAYUTCIbHBIMU OIIHOKAMH U HETOYHOCTIMHU

ypOBeHB 3 HaBBIKW MMPAKTUYCCKOTO NPUMCHCHUA 3HaHUN OCHOBHBIX 3aKOHOB XHUMUH JIJIsI peuicHu 3aaa4 HpOd)eCCHOHaHLHOﬁ
JIeATSIEHOCTH TPOIEMOHCTPHUPOBAHBI 03 OITHOOK U HETOYHOCTEMH

B pe3yabTate ocBoeHUsI AMCHUIIUHBI (MOAYJIs) 00y4yarommiicst 10J7KeH

3.1|3naTh:

3.1.1|oCHOBHBIC MMOHATHS AHATUTHYCCKONH XUMHH, aHATUTHYCCKHE peareHThl. OCHOBBI IPaBUMETPUH, THTPUMETPHH,
MHCTPYMEHTAJIBHBIX ((DU3HUECKUX U (DU3UKO - XMMHUYECKHX ) METOJIOB KOJIMUECTBEHHOTO aHaI13a

3.2|Ymern:

3.2.1|BBI0UpaTh MeTO aHANN3a, UCXOAS U3 0OCOOCHHOCTEH aHATM3UPYEMOM POOBI; MPOBOIUTEH pacyeThl KOHIEHTPALIN
PacTBOPOB PA3IHMYHBIX COCANHEHHUIT; BBITOTHATH HTOTOBBIC PACUETHI; BIAJICTh TEXHUKOH BBIITOTHEHHUS aHATUTHICCKHX
omnepanui mpu Ka4ecTBEHHOM U KOJIMYECTBEHHOM aHAJIN3€ BEIECTBa

3.3|Baagern:

3.3.1|HaBBIKaMH BBITIOJIHEHHSI KAYECTBEHHOTO U KOJMYECTBEHHOT'O aHAIM3a; METO/IaMH ONPEJICICHHsI COJIEPKAHUS BELICCTB B
Pas3IMYHBIX POOAxX

4. CTPYKTYPA U COJAEPKAHUE JTUCIUIIJIMHBI (MOLYJIS)

Kon HanmeHoBanue pa3aenos u TeMm /Buj | Cemectp | Hacos | Komnerennuu | Jlutepatypa IIpnmevanue
|_3ausiTus 3AHATHS/




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+). /JTa6/

OIIK-2

1.10

AHanuTHYeCcKHe peakiui KaTHOHOB BTOPOH
AQHATUTHYECKOI IPYIIIBI IO KUCJIOTHO-
OoCHOBHO# knaccudukamu (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 IIECTOM
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 /JI1ad/

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 cnexrpockonus /J1ad/

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 anekTpoauTHYECKOi Aucconuanuu Appenuyca. Ilporonurndeckas Teopust KUCIOT U OcHOBaHUH. KoHCTaHTBI
KHCJIOTHOCTH U OCHOBHOCTH.

2.  IlpuMeneHune 3aKOHA JEHCTBYIOIIHMX MAacc K ciabbiM 3aekTponuram. CMeIeHre PaBHOBECHS JUCCOLUALMHI 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 M CIa0bIX 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, OyhepHas cMech, MEXaHu3M Oy(epHOro IeicTBUs (Ha NPUMEpPE aleTaTHoro Oydepa).

10. Pacuér pH B GydepHbIX pacTBOpax.

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

12. BuwsiHuE OMHOMMEHHOTO HOHA Ha PACTBOPHMOCTH TPYAHOPACTBOPUMOTO COCIHHCHHSL.

13. Bumsiaue coneBoro 3¢dexra Ha paCTBOPHMOCTD TPYAHOPACTBOPHUMOTO COEIHHEHHS.

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

BOCCTAHOBHTENBHBIN MoTeHIaN. DAKTOPHI, BIMAIOIIUE HA PABHOBECHBIH MOTEHIMAN. PealbHbIi CTAHIAPTHBIN DIEKTPOIHBIN
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(uKaus KATHOHOB U aHWOHOB. | PyIIIOBbIC PEarcHTHL.

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

19. OcHoBHbIe MOHATHS 0OBEMHOTO aHANH3a: paboYIe PACTBOPHI, CTAHAAPTHBIC PACTBOPHI, YCTAHOBOYHBIC BEIIECTBA,
TUTPOBAaHHUE, TOYKA SKBUBAJEHTHOCTH, KOHEYHAS TOYKA THTPOBAHMS U CIIOCOOBI €€ (pUKCHpPOBaHHSI.

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

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

22. PacTBOpBI METOJA HEMTpANH3alMU: pabovne pacTBOPHI, yCTaHOBOYHBIE BerlecTBa. OCOOCHHOCTH MPUTOTOBICHHS
PacTBOPOB IIEIOYEH.

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

24. KpuBble KHCIOTHO-OCHOBHOTO TUTPOBaHHs (IIPHHIMII TOCTPOCHHSI, OOIIHMI BUJ, (GaKTOPBI, BIUSIONINE Ha BEIMYHHY CKa4yKa
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.
HMcnoss30BaHHEe HEBOIHEIX PACTBOPUTENCH B XUMUUSCKOM aHAIN3e
XenaTHble KOMIUIEKCHI B XUMHYECKOM aHAII3e
Vcrions30BaHUE STHICHIHAMUHTETPAYKCYCHOI KUCIIOTHI M €€ aHAIOrOB B XMMHYECKOM aHaIH3e
KosmonaHele cuCTEMBI U HX UCTIONH30BAaHNE B XUMUYECKOM aHAIIM3e
KarenpHBIil aHaIN3: COBPEMCHHBIC BAPHAHTHI
CoBpeMeHHBIE TPOOIEMBI TPaBUMETPHIECKOTO aHATII3a
TepMorpaBUMeTpHs KaK METOJ XMMHYECKOTO aHaJIn3a
DJeKTpOrpaBUMETPUIECKIE METO bl aHAIN3A
0. Xwumwuyeckue cranaaptbl. CTaHIApTHBIE 00PA3IIbI
1. VHAuKaTOpPHI KUCIOTHO-OCHOBHOTO TUTPOBAHMS
12.  OxuCIUTENEHO-BOCCTAHOBUTEIBHBIE HHANKATOPHI
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 BUI0B 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 NIeIaroroB. PacyeTsl B KOJMUYECTBEHHOM aHAM3€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 [caiit]. —
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., ucnp. u jgon. — Mocksa : UznarensctBo IOpaiit, 2023. — 107 ¢. — (Bsiciiee oOpa3zoBanue). —
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 // OO6paszoBatensHas mnardopma IOpait [caiit]. —
URL.: https://urait.ru/bcode/492254

5. Eropos, B. B. Heopranuueckass U aHaauTH4ecKas XUMUs. AHanuTuueckas xumus : ydeOnuk / B. B. Eropos, H. W.
Bopo6beBa, 1. I'. CumbBectpoBa. — Cankr-IletepOypr : Jlaws, 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. Y. Ananutudeckas Xxumust : yueOHUK 1115 By30B / B. U. Bepmmuun, U. B. Brnacosa, 1. A. Hukudgoposa. —
4-¢ wuzn., crep. — Cankr-IletepOypr : Jlans, 2022. — 428 c. — ISBN 978-5-8114-9166-7. — TekcrT : dneKTpoHHBIH // JlaHb :
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 eBporeckux ouoxummuaeckux obmrects. 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 l'[epeqel-[b HHQ)OPMHIIHOHHLIX CIIPABOYHBIX CUCTEM H l'lpO(l)ECCl/IOHaJILHLIX 0a3 JAaHHbIX

6.3.2.1|DnexTpoHHO — OMOIHOTEUHAs cucTeMa «JIaHby

6.3.2.2|O6pazoBatenbHas miatdopma «tHOpai»

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 Uisl IPOBEJCHNUS 3aHATHI JICKIIMOHHOTO THIIa, 000pyIOBaHHAs Y4eOHOI MeOENbIO: CTYIbS 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. MenaeneeBa, pacTBOpUMOCTb KHCIIOT, OCHOBaHUH U COJIeH B BOJE, P
CTaH/IaPTHBIX AJIEKTPOIHBIX IOTEHIIHAIOB

7.2|YuebHast aynuTopus OIS IPOBEACHHS J1aOOPaTOPHBIX 3aHATHH, TEKYIIETO KOHTPOIS M IPOMEKYTOYHOH aTTeCTaIHN,
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,
2022. — 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, 2022. — URL: https://portal.astutr.uz/.



https://urait.ru/bcode/492254
https://e.lanbook.com/book/187750
https://www.freechemistry.ru/
https://portal.astutr.uz/
https://portal.astutr.uz/

[Tpunoxenue K paboueil 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 mpoBeAeHHHM MPOMEKYTOYHOTO M TEKYIIEro KOHTPOJS C MCHOJIb30BAHUEM ACCHUCTHBHBIX
CPEICTB 00yYaroLIEMYCsl IPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs JUIsl IOATOTOBKH OTBETA.

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

1. Peanuzarnus PI1J] MoskeT ocyIiecTBISTHCS C UCIOJIb30BAHUEM JUCTAHIIMOHHBIX TEXHOJIOTHH.

2. Ilpu npoBeneHUHM MPAKTUYECKHX (Ja0OpATOPHBIX) 3aHATUN TNPOM3BOAMTCSA AyOIMpOBAaHUE
3BYKOBOH CIPaBOYHON HH(POPMAINHU BU3yaTbHOM.

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. Ilpu npoBeneHMM MpaKTHYECKUX (1a0OpaTOPHBIX) 3aHATUN OOecreYrBaeTCsi BO3MOMXKHOCTb
OCBOEHUS MMPAKTUYECKUX HaBBIKOB oOydaromuMmcsa ¢ OB3 ¢ yueToM ero MHAMBHUIYAIbHBIX (PU3MUECKUX
BO3MOKHOCTEM.

3. ®opma mpoBeleHUs NPOMEKYTOUHOW aTTeCTallMd MO AMCLUUIUIMHE YCTaHABIUBAETCS JUIS
obyuaromuxcs ¢ OB3 ¢ yueToM HHAMBHyaTbHBIX MCUXOPU3UIECKUX OCOOCHHOCTEN (YCTHO, MUCHMEHHO
Ha Oymare, TUCbMEHHO Ha KOMIIbIOTEpPE, B GOpMe TECTUPOBAHUS U T.I1.).

4. Tlpu mnpoBeAEHUH MNPOMEXKYTOUHOTO KOHTPOJIS oOOydaromeMmycsi INpH  HEOOXOIMMOCTH
MIPEIOCTABIISAETCS ACCUCTEHT.



