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

3aMecTUTENb HCIIOJIHUTEIBHOTO JUPEKTOPA
1.C. JIxxymoHOB

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

Hanpasnenue

19.03.03 IIpooykmuvr numanus 3#cueomHo20 RPOUCXO0IHCOCHUS

Ilpogue

Ilpooykmul numanus Jcu8omnO20 NPOUCXO0IHCOCHUS U GOOHBIX
ouopecypcos

Kpanudukanus (cTeneHs)
bakanasp

®dopma 00yueHus
3aouHas

ABTOp:!

n.0. gouenta, Myxurona 3.111.



Pacnpeueﬂeﬂne YacCcoB JUCHUIIJIUMHBI

Kypc Uroro
Bup 3anatuit vir | P | vo PIl

Jlexun 2 2 2 2
JlaGopatopHsie 12 |12 |12 |12
Uroro ayn. 14 (14 |14 |14
KonrakrHast pabora (14 |14 |14 |14

Cawm. pabora 90 (90 |90 |90
Yacel Ha KOHTPOJIb 4 4 4 4

HUroro 108 |108 |108 |108




ITporpamMmy coctaBui(n):
u.o.0oyenm, Myxumoesa 3. 111

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

PaGouast mporpamMma JuCIIUTIITAHBI
AHaJauTHYecKass XUMHUSA U (PU3UKO-XUMUYECKHEe METOIbI AHAIH3A

paspabotana B coorBercTBuu ¢ ®I'OC BO:
®DenepanbHbIi rOCyIapCTBEHHBIN 00pa30BaTeIbHBIN CTaHAAPT BHICIIET0 00pa3oBaHus - OaKaiaBpHar 1o

HanpasieHuto noarotoBku 19.03.03 IIpoayKTel mUTaHUS KUBOTHOTO MPOUCXOXKICHUS (IPUKa3
Muno6puayku Poccuu ot 11.08.2020 r. Ne 936)

COCTaBJIEHA Ha OCHOBAHWHU y4eOHOTO TUIaHa:
19.03.03 IIpoayKThl MATAHUS )KUBOTHOTO MTPOUCXOXKICHUS
[Tpodwite [TpoayKThl MUTAHUS JKUBOTHOTO MTPOUCXOXKIACHUS M BOJAHBIX OMOPECYPCOB

YTBEPAKACHHOTO yu€HbIM coBeToM By3a oT 30.11.2022 npoTtokosn Ne 4.

Pabouas nporpamma ofgoOpeHa Ha 3acefaHuu Kadeapsbl
O01as YK0J0rus ¥ YJKOHOMHUKA

ITporoxoi ot 25 aBrycra 2023 1. Ne 1
3ag. xadenpoit Typcunbaesa I'.C.

[Ipeacenarens YMC [Ixymonos J1.C.
[Tpotokon ot 26.08.2023 1. No 4




[Tpencenarens YMC
2024 1.

Pabouas mporpamma nepecMoTpeHa, 00cyKaeHa u 0Jo0peHa JuIs
ucnionHeHus B 2024-2025 yuye6HOM roay Ha 3aceaHuu Kadeapbl

[Ipotokom o 2024 . Ne
3aB. kadeapoii

[Tpencenarens YMC
2025 .

Pabouast mporpamma nepecMoTpeHa, o0Cyk1eHa U 0100peHa s
ucnionaenus B 2025-2026 yae6HOM roy Ha 3acenaHuu Kadeapsl

[Ipotokomor 2025r. Ne
3aB. kadenpoii



1. LIEJIM OCBOEHMS AUCLUILINHBI (MOIYJIST)

1.1{DopmupoBaHye 3HaAHUH TEOPETUUECKUX OCHOB COBPEMEHHBIX XUMHUUYECKUX U (DPU3UKO-XUMUUECKUX METOJIOB aHAIIN3a,
aHAJIMTHYECKUX METOAUK M NIPUEMOB. Pa3BuTHe HaBBIKOB IIPAKTUYECKOTO IPUMEHEHHS 3TUX METOJ0B [UL aHAIH3a
KOHKPETHBIX TEXHHUYECKUX OOBEKTOB P PELIeHUH 3a1au Oyaylei npoheccuoHaabHOM esSTeNbHOCTH.

2. MECTO JUCHHUTIIMHBI (MOJIYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

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 OHOJOTHYSCKAST XUMHUS

2.2| AucuumianHbl (MOIYJIN) U NPAKTUKH, VIS KOTOPbIX 0CBOECHHE TAHHOM TUCHUILIMHBI (MOIYJIsl) HEOOXOAMMO KaK
npeauecTByomiee:

2.2.1| Xumus mumnm

2.2.2|O061ue MpUHIMIIE IEPEePabOTKH CHIPhS JKHBOTHOTO MPOUCXOKACHHS U BOJHBIX OHOPECYPCOB

2.2.3| TexHONOTHU XpaHEHUS, TPAHCIIOPTHPOBAHUS U PEaTU3aIK TPOTYKIIHU

2.2.4| TexHonorus pbiObI U PHIOHBIX TTPOTYKTOB

2.2.5|TexHomnorus mMsica U MACHBIX ITPOAYKTOB

3. KOMIIETEHIIAY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCIATLTAHBI
(MOJLYJIST)

OIIK-2: Cnoco0eH NpUMEHSITH OCHOBHbIE 3aKOHBI M METO/IbI HCCJIEIOBAHNI €CTECTBEHHBIX HAYK /ISl pellleHus 3a1a4
npogeccuoHANLHOM NesATeTbHOCTH

3HaTb:

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

ypOBCHb 2 OINpE€ACIICHU MOHATHUI JacT HEIIOJHBIC, JOMMYCKACT HE3HAUYNTCIIbHBIC HAPYIICHUA B ITOCJIEJOBATCIIBHOCTHU
H3JI0KCHUA, HeOOJIbIIINE HETOYHOCTH IpU UCTIOJIb30BAHUU HAYYHBIX KaTeFOpHﬁ, (I)OpMyJII/IpoBKI/I BBIBOJIOB

YpoBenb 3 |4eTKO U IPABUIIBHO JAET ONPEIEICHHUS, T0JTHO PACKPHIBAET COACPKaHHE IIOHATUI, BEPHO UCIIOIb3YET
TEPMHHOJIOTHUIO, TIPH ATOM OTBET CAMOCTOSTENBHBIN, HCIIO0JIb30BAaHbI PAaHEE IIPHOOPETEHHBIE 3HAHUS

YMmeTh:

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

ypOBCHb 2 YMEHHUEC NPUMCHATH OCHOBHBIC 3aKOHbI XUMUU NUIIU UIsI PCIICHUSA 3a1a4 HpO(i)GCCMOHaHbHOﬁ JACATCIIbHOCTHU
MMpOAEMOHCTPUPOBAHO C HE3HAYUTCIIbHBIMU ONTHOKAMHU U HETOYHOCTSIMH

YpoBenb 3 |yMeHHE IPUMEHSATh OCHOBHBIE 3aKOHBI XUMHHU THIIH JJIs1 pEIIeHHs 3a7a4 NMPO(eCCHOHATIBHOM JIesITebHOCTH
MPOJEMOHCTPHPOBAHO YBEPEHHO, 0€3 OIIMOOK U HETOUHOCTEH

Baaners:

ypOBeHB 1 HaBBIKW MMPAKTUYCCKOTO NPUMCHCHUA 3HaHUN OCHOBHBIX 3aKOHOB XUMHUH JJIg peIICHUSA 3a1a4 HpO(i)eCCPIOHaJ'IBHOfI
ACATCIBHOCTHU MPOAEMOHCTPHUPOBAHO CO 3HAYUTCIIBHBIMU OIIMOKAaMHU U HETOYHOCTSIMHU

ypOBeHB 2 HaBBIKW MMPAKTUYCCKOTO NPUMECHCHUA 3HAHUI OCHOBHBIX 3aKOHOB XUMUH IS peuicHuA 3agaqd HpO(I)eCCI/IOHaHBHOI\/‘I
JCATCIBbHOCTH NMPOJACMOHCTPHUPOBAHBI C HE3HAYUTCIbHBIMU OIIHOKAMH U HETOUYHOCTIMHU

ypOBeHB 3 HaBBIKW MMPAKTUYCCKOTO NPUMCHCHUA 3HaHUN OCHOBHBIX 3aKOHOB XUMUH JJIg peIICHUSA 3a1a4 HpO(i)eCCI/IOHaJ'II)HOI‘/'I
JIeATSIEHOCTH MTPOIEMOHCTPHUPOBAHEI 03 ONMTHO0K U HETOYHOCTEH

B pe3yabTaTe ocBOeHNS JMCHUILINHBI (MOIYJI51) 00yUalOIIMiics 10AKeH

3.1|3naTh:

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

3.2|Ymern:

3.2.1|BbIOUpaTh METO aHANN3a, UCXOAS U3 0COOCHHOCTEH aHATM3UPYEMO IPOOBI; TPOBOJUTE PAcUeThl KOHLECHTPALIUU
PacTBOPOB PA3IMYHBIX COCANHEHHUIT; BBITOTHATE HTOTOBBIC PACUETHI; BIaJACTh TEXHUKOH BBITIOTHEHNS aHATUTHIESCKIX
oreparyii Ipy Ka4eCTBEHHOM U KOJIMYECTBEHHOM aHAJHM3€ BEIeCTBa

3.3|Baagern:

3.3.1|HaBBIKAMU BBITIOJTHEHHS KAUECTBEHHOTO M KOJMYECTBEHHOTO aHAIIM3a; METOIAaMH OTIPEAENCHHUs COIep/KaHNs BEIIECTB B
Ppa3IUYHbIX podax

4. CTPYKTYPA U COJAEPKAHUE JTUCIUIIJIMHBI (MOLYJIS)

Kon HanmeHoBaHuUe pa3/ie/10B U TeM /BHJ Kypc Yacos | Komnerennuu | Jlutepatypa IIpnmevanue
| sapaTHd 3aHaTHA/




Paznen 1.
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BBenenue B ananmTH4yecKyto xumuo /Jlex/

OIIK-2

1.2

XHUMHYECKHE METOIBI B aHATUTHYECKOMN
xumun.  /Jlex/

OIIK-2

1.3

Turpumerpuuecknii anamus /Cp/

OIIK-2

1.4

Kucmorao-ocHoBHOe THTpoBanue /Cp/

OIIK-2

1.5

KommnekcoHOMeTpHuecKkoe TUTPOBaHHUE.

/Cp/

OIIK-2

1.6

OKHCITUTEIBHO-BOCCTAHOBUTEILHOE
tuposanue /Cp/

OIIK-2

1.7

OCHOBBI (PU3UKO-XUMHUYIECKHX METOIOB
anammsa /Cp/

OIIK-2

1.8

Texnuka 6e3onacHoctu. IIpaBuna
HOBEJCHNS B XUMUYECKOH TabopaTopum,
onexna. [IpaBuna paboTsl ¢ 1abopaTopHOit
mocynoii /Cp/

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# knaccudpukanuu (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

KauecTBeHnHsie pCaKu KaTUOHOB
YeTBEPTOH aHATUTHIECKOHN IPYIIIHI IO
KHCIIOTHO-OCHOBHOH kiaccudukarmu (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

AHan3 CMECH KaTHOHOB BCEX LIECTH
AHAIUTUYECKUX IPYIII 10 KMCIOTHO-
ocHoBHOH Kitaccudukanuu /Cp/

OIIK-2

1.16

Knaccuduxarus anunonos /Cp//

OIIK-2

1.17

MCTOJILI KHUCJIOTHO-OCHOBHOT'O TUTPOBAHUSA

/iCpl

OIIK-2

1.18

MeToIBI OKHCITUTEIBHO-
BOCCTaHOBHUTENBHOTO TUTpOBanust /Cp/

OIIK-2

1.19

I'paBumerpuueckuii anaaus /Cp/

OIIK-2

1.20

Wndakpacuas cniexrpockorus /Cp/

OIIK-2

Paznen 2.

2.1

BBenenue B ananuTHyeckyro xumuro /Cp/

OIIK-2

2.2

Texnuka 6e3onacHoctu. [IpaBuna
MIOBE/ICHUS B XMMHYECKOM Jlaboparopuu,
onexna. [IpaBuna paboTsl ¢ 1abopaTopHOi
nocynoii /Cp/

OIIK-2

2.3

XUMHUYECKHE METOIbI B aHAJTUTHYECKOMN
xumuu /Cp/

OIIK-2




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

NH+). /Cp/
25 Turpumerpudeckuii ananus /Cp/ 2 2 OIIK-2 m. 6
2.6 Kucnorno-ocHoBHoe TutpoBanue /Cp/ 2 2 OIlIK-2 m 6
2.7 AHanuTH4YecKUe peaklUu KaTHOHOB BTOPOi 2 4 OIIK-2 I 6

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

Pbh2+). /Cp/
2.8 Kommnekconomerpuueckoe TurpoBanue /Cp/ 2 4 OIIK-2 m. 6
2.9 OKHCIIMTENBHO-BOCCTAHOBUTEILHOE 2 4 OIIK-2 . 6

tupoBanue /Cp/

2.10 |AHamuTHYECKHE PEaKIMH KATHOHOB TPEThel 2 4 OIIK-2 m. 6
aHAJMTHYECKOU TPYIIIBI IO KACIOTHO-
ocHOBHO# knaccugukaimu (Ca2+, Sr2+,

Ba2+). /Cp/

2.11  |OcHOBBI (HPU3UKO-XUMHUUECKUX METOJIOB 2 4 OIIK-2 I 6
ananusa /Cp/

2.12 KauecTBeHHBIE peakilii KATHOHOB 2 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 2 4 OIlK-2 m 6
aHAJMTHYECKOU TPYIIIIBI IO KACIOTHO-
OCHOBHO# knaccugukammu (Fe2+, Fe3+,
Mn2+, Bi3+, Mg2+, Sh3+, Sh5+). /Cp/

2.14  |AHanuTHYECKUE PEeaKLHMU KaTHOHOB LIECTOMH 2 4 OIIK-2 m. 6
AHAIUTHYECKOH TPYIIIHI IO KHCIOTHO-
ocHOBHOM kimaccugukammu (Cu2+, Hg2+,
Cd2+, Co2+, Ni2+) /Cp/

2.15 AHanu3 cMecH KaTHOHOB BCEX IIECTH 2 4 OIIK-2 m 6
AHATUTHYECKUX TPYIII 10 KUCIOTHO-
OCHOBHOM knaccugukanyu /Cp/

2.16  |Knaccudukauus annonos /Cp/ 2 4 OIlK-2 m 6

3auer 2 4 OIIK-2 m 6

5. ®OHJ1 OHEHOYHBIX CPEJACTB

5.1. KoHTpo.ibHbIE BOMPOCHI U 3aaHUS

1. Teopus aneKTpoauTHYECKOH Aucconuanuu Appenuyca. [IpoTonutuueckas Teopus KUCIOT U oCHOBaHUH. KoHCcTaHThI
KHCJIOTHOCTH U OCHOBHOCTH.

2.  TlpuMeneHue 3aKOHA JEHCTBYIOIIMX MAacC K ciabbiM saekTposuram. CMeleHre paBHOBECHS UCCOUAINH ClIaboro
3neKkTposiuTta. JleiicTBue OTHOMMEHHOTO HOHA.

3. Ilpumenenue 3aKOHA JEHCTBYIOIIMX MACC K CHJIBHBIM 3JIEKTPOJIUTAM: aKTHBHOCTD, HOHHAS CHJIA, KO3 PHUIIMCHT
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 comsx, ruaponu3yronuxcs no KaTuoHy.

8 Pacuér pH B comsx, rufiposn3yronuxcs 0 aHUOHY.

9.  BydepHnsie pacTBopbl, OydhepHas cMech, MEXaHu3M Oy(hepHOro IeHCTBHS (Ha IIPUMEpE aleTaTHoro oydepa).

10. Pacuér pH B GydepHbIX pacTBOpax.

11. PaBHOBecHe B cuCTEME OCaI0K-pacTBop. [Ipoussenenue pactBopumoctr. TepMoAHHAMUYECKAs] KOHCTAHTa
PacTBOPUMOCTH.

12. BuwsiHue OHOMMEHHOTO HOHA Ha PACTBOPUMOCTH TPYAHOPACTBOPUMOTO COEIHHCHHSI.

13. Bumsiaue coseBoro 3¢ dexra Ha PaCTBOPUMOCTD TPYIHOPACTBOPUMOTO COCTUHCHHUSL.

14. OKHCIHTEITbHO-BOCCTAHOBUTEIIHLHOE PaBHOBECHC: COIIPsKCHHAS OKHUCINTCIbHO-BOCCTAHOBUTECIIbHAS ITapa, OKUCIUTCIIbHO-

BOCCTaHOBHUTEIbHBIH MOTeHIHAN. DaKTOPHI, BIHUSIOIIME HA PABHOBECHBIH MOTEHIMAN. PealbHblil CTAHIAPTHBIN 3IEKTPOIHBINA
HOTEHINAI.
15. VYpasuenune Heprcra. Hanpasnenue nporekamust OBP.

16. KauecTBeHHBIN ¥ KOJIMYECTBEHHBIN aHanu3. [TonsaTue o XUMHUYCCKHUX, Q)HBHKO-XHMI/I‘IGCKHX, (1)I/I3I/I‘ICCKI/IX U OHOJIOTHYECKUX

MCTOJax aHallk3a.




17.  KucnorHo-menouHas knaccudukaiys KaTHOHOB U aHHOHOB. I pyIIIIOBbIC peareHTsl.

18. JlpoGHsiit u cuctemaTnueckuii anaan3 (Ha npumepe katrnoHoB |11 ananuTHueckux rpym).

19.  OcHoBHble nOHsATHS 00BEMHOT0 aHAIN3a: padOYUe PACTBOPHI, CTAHJAPTHBIE PACTBOPBI, yCTAHOBOYHBIE BEILECTBA,
THTPOBaHUE, TOYKA SKBHBAIICHTHOCTH, KOHEYHAs TOUKA TUTPOBAHMS U CHOCOOBI € (hHKCHPOBAHMS.

20.  Cnocobsl TuTpoBaHus (psMoe, oOpaTHOE, 3aMecTUTENbHOE). [Tpumepsl.

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

22. PacTBOpbI MeTOJa HEHTpAIM3ALUK: pPaboYre PacTBOPHI, YCTAHOBOUHbIE BelecTBa. OCOOCHHOCTH IPHTOTOBICHHS
PacTBOPOB IIEIOYEH.

23. KucnorHo-ocHOBHbIE HHAMKATOPBI. MHTEpBan nepexosa okpacku. [okazareib THTPOBAHMSL.

24. KpuBble KHCIOTHO-OCHOBHOTO TUTPOBaHHs (MMPHHIIMII TOCTPOSHUS, OOIIHI BHJ, (paKTOPBI, BIHSIOIINE HA BEJIHUMHY CKauKa
TUTPOBAHUS).

25.  Kuaccuukauus MET0I0B OKHCICHHSI-BOCCTAHOBICHHS. MOJISIPHBIE MacChl 9KBHBAJICHTA OKHCIHMTEIS, BOCCTAHOBHTEIISL.

5.2. Tembl nUCbMEHHBIX PadoT

Temsl pedepaton
Wonnrle paBHOBecHs B pacTBopax. Bona, ee cTpykTypa u cBOHCTBa.
Hcnonp30BaHNe HEBOIHBIX PACTBOPHUTEINICH B XUMHUUECKOM aHAIN3e
XenaTHble KOMIUIEKCHI B XHMHYIECKOM aHAIN3e
Vcrions30BaHUE 3THICHIHAMUHTETPAYKCYCHOI KUCIIOTHI M €€ aHAIOTOB B XHMHYECKOM aHAITH3e
KosmonaHele cuCTEMBI U HX UCTIONH30BAaHNE B XUMUYECKOM aHAIIM3e
KanenbHblil aHATTH3: COBPEMEHHbBIC BApHAHTHI
CoBpeMeHHBIE TPOOIEMBI TPaBUMETPHIECKOTO aHATII3a
TepMorpaBUMETPHs KaK METOJT XUMHUUESCKOTO aHaIn3a
DJeKTpOrpaBUMETPUIECKIE METO bl aHAIN3A
0. Xwumwuyeckue cranaaptbl. CTaHIApTHBIE 00PA3IIbI
1. HWHaukatopsl KHCIOTHO-OCHOBHOTO TUTPOBAHUS
OKHCIUTENHHO-BOCCTAHOBHUTENILHBIE HHINKATOPEI
13. AncopOuUOHHBIE UHAUKATOPHI
14. ®nyopecueHTHBIE U XEMITIOMUHECIICHTHBIE HHIHKATOPEI
15. AmnHanuTHYecKull CUTHAJ: OOHapyXXeHHe, U3MepeHue, 00padboTKa
16. Buomormyeckue METObI aHAIH3a
17. TIIpo6aemsbl aHaIM3a IPOU3BOJICTBEHHBIX CTOUHBIX BOJL
18. TIIpobiemsbl aHAH3a TPOU3BOJICTBEHHBIX Ta3000pa3HBIX BEHIOPOCOB
19. Amnanu3 HedTH U HeDTENPOIYKTOB
20. AHanu3 MoJMMEpHBIX MaTepHaIoB
21. TIpoGuiembl aHaNM3a BEIIECTB BEICOKOW YUCTOTHI
22.  OObekThI aHaH3a U pobsieMbl IPo6ooTOOpa
23.  DKCTpakIHOHHBIE METOBI Pa3CiCHHs i KOHIICHTPUPOBAHHUS
24. TlnockoctHas (OyMakHasi, TOHKOCJOIHas) XpoMaTorpadust
25. Ta3oBas xpomarorpadus
26. KuakocTtHas xpomarorpadus
27. XuMHUUYECKUE METOBI B aHAJIN3€ OOBEKTOB OKPYKAIOIEH Cpe/ibl
28.  DOTOKOJOPUMETPHS: anmnapaTrypa
29. CnexktpooTOMETpHUs: COBPEMEHHOE COCTOSIHUE
30. KynoHoMeTpHsl, KOHIYKTOMETPHUS

RRBoo~NooOMwNE

[EN
N

5.3. ®oHA OLIEHOYHBIX CPEACTB

HpeHCTaBJ'IeH THUIIOBBIMH TECTAMHU U 3aJaHUSIMU.

5.4. IlepeyeHb BHUI0B OLICHOYHBIX CPEACTB

TecThl, KOHTPOJIBHBIE BOIPOCHI, pedeparsl

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

6.1. Pexomenayemasi iuTepaTypa

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

2. Huxkwruna, H. T'. AHanmurudeckass XuMus U (U3UKO-XMUMHYECKHE METOJbI aHANM3a : YUCOHUK M MPAKTUKYM Ui By30B /
H.T. Hukutuna, A. . bopucos, T. U. Xaxanuna ; nox penakuued H. I'. Hukutunoii. — 4-e u3n., nepepad. u gon. — MockBa :
WznarenbctBo IOpaiit, 2023. — 394 c. — (Bseicmee obpazoBanue). — ISBN 978-5-534-00427-4. — TekcT : 2MEKTPOHHBIH //
O6pasoBarenbhas miatdopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/510484

3. AmnHammTHueckas XuMus: ydeOHoe mocodme it By3oB/ A.U. Amapues, [I. K. JIymenko, T.II. Anekcanzaposa,
A. A. KazakoBa. — 2-¢ u3a., ucnp. u jgon. — Mocksa : UznarensctBo IOpaiit, 2023. — 107 c. — (Bsicuiee oOpa3zoBanue). —
ISBN 978-5-534-07837-4. —  Tekcr : onekrpoHHeli // OO6pasoBatemsHas mmnardpopma  HOpaiT  [caiit]. —
URL.: https://urait.ru/bcode/514150



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

4. TlomkopertoB, A.JI. Anamurmdeckas xumus. OKHCIHTEIBHO-BOCCTAaHOBUTENBHOE TUTPOBAHHME : ydeOHOE mocodue s
By30B/ A.JL IMoakopsitoB, JI. K. Heynaunna, C. A. Illtun. — MockBa : UznarensctBo [Opaiit, 2022. — 60 c. — (Beicmiee
obpazopanne). — ISBN 978-5-9916-9944-0. — Texcr : anektpoHHBIH // OO6paszoBatensHas miardopma IOpait [caiit]. —
URL.: https://urait.ru/bcode/492254

5. Eropos, B. B. Heopranuueckas U aHaauTH4ecKas XUMuUs. AHanuTuueckas xumus : yueOnHuk / B. B. Eropos, H. H.
Bopo6beBa, 1. I'. CunmbBectpoBa. — Cankr-IletepOypr : Jlaws, 2022. — 144 c¢. — ISBN 978-5-8114-1602-8. — Tekcr :
aJ1eKTpoHHBI# // Jlanb : anekTpoHHO-O0ubIHoTeuHas cuctema. — URL: https://e.lanbook.com/book/211559

6. Bepmmnun, B. Y. Ananutudeckas Xxumust : yueOHUK 1715 By30B / B. U. Bepmmnun, U. B. Brnacosa, 1. A. Hukugoposa. —
4-¢ wuzn., crep. — Cankr-IletepOypr : Jlans, 2022. — 428 c. — ISBN 978-5-8114-9166-7. — TekcrT : dneKTpoHHBIH // JlaHb :
2JIEKTpOHHO-0nOHoTeunast cucrema. — URL: https://e.lanbook.com/book/187750

6.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TeJIeKOMMYHHKAIUOHHOM ceTH "UHTepHeT"

Hayunble u3nanus B 00nacTu aHanmuTHYecKoi xumuu https://www.freechemistry.ru/

Odurmanbubii caiit @enepannu eBponeickux ouoxummudaeckux obmrects. https://www.febs.org/

6.3. IlepeueHb HH(POPMALMOHHBIX TEXHOIOT U

6.3.1 Ilepeyens MPOrpaMMHOro odecredYeHnst

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|DnexTporHo — OubIMOTEYHAs crcTeMa «JlaHb)»

6.3.2.2|O6pazoBarenbhas mwiardopma «HOpait»

6.3.2.3|Iudposoii o6pa3zosarenbhbiil pecype «IPR SMARTY

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHbBI (MOYJIST)

7.1|YueOnast ayauTopHst 1Uisl IPOBEJCHNUS 3aHATHI JICKIIMOHHOTO THIa, 000pYIOBaHHAs Y4eOHOI MeOeNbIO: CTYIbS C
OTKHMJHBIMH CTOJIAMH, CTOJ-TyMOa, CTyJ JUTsl IpernogaBarens, kapeapa, ayaiuTopHas jgocka (menosas). HaGop
JIEMOHCTPALIMOHHOTO 000pyIOBaHUs.  Y4eOHO-HAMIISAHBIE MOCOOUS: CTEH/IBI IO TEMATHKE JUCLUILIUH: - IEPHOANYECKast
cucTemMa XxuMmuueckrx anementoB J[.M. MenneneeBa, pacTBOpUMOCTb KUCJIOT, OCHOBaHUM U COJIeH B BoAe, psiX
CTaH/IAPTHBIX AJIEKTPOIHBIX MOTEHIIHAIOB

7.2|YuebOHas aynuTopus  IJIA IPOBEACHHS J1a0OPaTOPHBIX 3aHATHH, TEKYIIETO KOHTPOIS M IPOMEKYTOYHOH aTTeCTalHN,
OCHallleHHasl y4eOHOI MeOeNblo (XUMUYECKUE CTOJIBI; TAOYPETHI; CTOJIbL; CTYJbs; MKA(BI U XPAaHEHUS] XUMUIECKOH
Hocybl, mKad Ut XpaHEHHs XUMIYECKHX PEaKTHBOB, (POTOAIEKTPOKOIOPHMETD; BOIIHAS OaHs; KOIOOHAarpeBaTelb,
ayAUTOpHAst AOCKa (MENIOBasi), BHITSHKHOM MIKa(); TEXHUYECKUMU CPEICTBAMU: BECHI JIEKTPOHHBIC; IITATUBEIL.
KoMmiekT XuMr4eckoi MoCyabl B COOTBETCTBHH C TEMaTHKOH IIPOBOMMMBIX Ta00OPaTOPHBIX 3aHSTHI;

KommiexT XMMHYeCKHX PeakTUBOB B COOTBETCTBHH C TEMAaTHKON MPOBOAMMBIX JJaOOPAaTOPHBIX 3aHATHH. YueOHO-
HAarJIAAHBIE IOCOOMS: CTEH b 10 TEMATUKE JUCLUILIUH: - IEPHOAUYECKAs CUCTEMA XUMUIECKUX 1eMeHToB JI.1.
MenzeneeBa, pacCTBOPUMOCTD KHCIOT, OCHOBAHHMH U COJICH B BOJE, PsIl CTAaHAAPTHBIX 3JIEKTPOIHBIX TOTEHIIUATIOB.

7.3|Aymutopust ISl TPOBEICHHS TPYNIIOBBIX M MHAWBUAYAIBHBIX KOHCYJIBTALUH, TEKYIIETO KOHTPOJIS ¥ TPOMEKYTOUHOMN
aTTecTanuu, obopynoBaHa y4eOHOU Mebelblo, T0CKa.

7.4|Aynutopust A1 caMOCTOSATENbHON pabOThI — IIOMEILEHUE, OCHALIEHHOE KOMIIBIOTEPAMU C BBIXOJIOM B C€Th IHTEpHET,
o0ecreynBaeT AOCTYN K MICKTPOHHO-OMOIHOTEUHBIM ciucTeMaM, B O0pa3oBarensHblid oprtan punuana @PI'BOY BO
«AI'TY» B TamkenTckoii obnactu PecriyOnmkn Y30ekucras.

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

1. Myxuposa 3.111. AHanuTHYeCcKass XUMUS U PU3NKO-XUMHYECKHE METOIbI aHaIn3a. MeToqudeckie yKa3aHHs 110 BBITOJTHEHHIO
nabopatopHsIx paboT At oOyuarommxcs 1o HampasiaeHuto 19.03.03 TIpoaykTsl mUTaHKUS KUBOTHOTO MPOUCXOXkAeHHs, Dunman
AT'TY,2022.— URL: https://portal.astutr.uz/.
2. Myxuzosa 3.111. AHanuTH4eckas XuMHs U PU3UKO-XUMHUYECKHE METO/IbI aHaIM3a. MeToIMYecKue yKa3aHHs MO BBIOJIHEHUIO
CaMOCTOATENbHOM paboTsl 0Oyyaromuxcs A HanpasiaeHus 19.03.03 IIpoaykTel nUTaHUS XKUBOTHOIO IPOUCXOXKAeHU, Puan
AT'TY, 2022.— URL: https://portal.astutr.uz/.
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[Tpunoxenue K paboueil mporpamme
JTUCIUATITAHBI (MOYJIs1)

OcoOennoctu peanusauuu PII] npu HATMYMH B KOHTUHIEHTE 00y4aK0IIMXCH €
OrpaHMYEeHHBIMHU BO3MOKHOCTAMM 3/10POBbS 110 3PEHUI0

B ®unuane B pamkax cozgaHusi 6e3 OapbepHO 00pa3oBaTeinbHOW cpenabl g O0yJaromMxcs ¢
OTpaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI 110 3PEHUIO0 OPTaHW30BaHbl HH(POPMALIMOHHBIE YKa3aTelu C
WCIIOIB30BAaHUEM TaKTWIBLHOTO mipudTa 1o cucreme bpaitmsa. Caiit dwimana uMeeT BEPCHIO IS
CIIa0OBUSIIUX.

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

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

3. ®opma MpoBeIeHUS NPOMEKYTOYHOW aTTeCTallMd MO AMCLUMIUIMHE YCTaHABIMBAETCSA MJIs
oOyuatomuxcst ¢ OB3 ¢ yueToM MHAMBUAYAIBHBIX MCUXO0(PHU3NUECKHX 0COOEHHOCTEH (YCTHO, MUCHbMEHHO
Ha Oymare, TMCbMEHHO Ha KOMIBbIOTEpE, B (hOpMe TECTUPOBAHUS U T.I1.).

4. Tlpm mnpoBeneHUH MPOMEKYTOYHOIO KOHTpOJs oOydaromemycss MOpu HeoOXOIUMOCTH
IIPEIOCTABIIAETCS ACCUCTEHT.

5. Ilpu mpoBeaeHUH MPOMEKYTOYHOIO M TEKYIIEr0 KOHTPOJS C MCHOJb30BaHUEM aCCHUCTHUBHBIX
CPEICTB 00yYaroLEMycsl IIPEIOCTABIIAETCS AOMOJIHUTEIBHOE BPEMs ISl IOATOTOBKH OTBETA.

Oco0ennocTu peanusanuu PII/I npy HaaM4uuy B KOHTUHIeHTE 00y4al0IMXCH €
OrpaHMYEeHHBIMHU BO3MOKHOCTSIMHU 3/10POBbSI 1O CJIYXY

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

2. Ilpu npoBeneHUHM MPAKTUYECKHX (Ja0OpATOPHBIX) 3aHATUN TNPOM3BOAMTCSA AyOIMpOBAaHUE
3BYKOBOH CIPaBOYHON MH(POPMAIIHN BHU3YaTbHOM.

3. ®opma MpoBeleHUS NPOMEKYTOUYHOW AaTTeCTallMd MO AUCLUMILJIMHE YCTaHaBIMBAETCS IS
oOyuatomuxcst ¢ OB3 ¢ yueToM MHAMBUAYAIBHBIX MCUXO(PHU3NUECKHX 0COOEHHOCTEH (YCTHO, MUCHbMEHHO
Ha Oymare, TMCbMEHHO Ha KOMIBIOTEpE, B (hOpMe TECTUPOBAHUS U T.I1.).

4. Tlpu mnpoBeAeHUH TPOMEXKYTOUHOIO KOHTPOJIs oOydaromeMmycss MpH HeoOXOAMMOCTH
MIPEIOCTABIIAETCS ACCUCTEHT.

5. Ilpu mpoBeneHUH MPOMEKYTOYHOTO M TEKYIIEr0 KOHTPOJS C HMCHOJIb30BAaHUEM ACCHUCTHUBHBIX
CPEICTB 00yJaroLeMycs IPEeI0CTABIIAETCS OMOJHUTEIBHOE BPEMs JUIsl TIOATOTOBKH OTBETA.

OcobennocTu peasusanun PII/| npu HaJIM4YuM B KOHTHHICHTE 00y4aKOLIUXCH C
OrpaHUYEeHHBIMHU BO3MOKHOCTSAMHM 310POBbSl, UMEIIIUX HAPYIIEHUS] ONOPHO-ABUIATEJILHOT0
anmapara

B ®unmane B pamkax coszmanus 0e3 OapbepHOM 00pa3oBaTEeNbHON Cpeabl NIl O0y4YaroIIUXCs C
OTPaHUYEHHBIMH BO3MOKHOCTSMHM 370POBbS, UMEIOIIUX HApyLIEHUs OMOPHO-IBUIATEIbHOIO ammnapara,
KOpIyca, B KOTOPBIX peain3yercsi oOpa3oBaTelibHasi AESTENbHOCTb, YKOMIUIEKTOBAaHbI HEOOXOJIMMBIM
o0opynoBaHUEM JJIs1 OOJIETYSHHSI TOCTYIa B AYAUTOPHH U 00CTYKUBAIOIINE TOMEIICHHUS.

1. Peanuzanus PII/] MokeT OCyIIECTBIATHCS C UCTIOIb30BAHUEM JUCTAHIIMOHHBIX TEXHOJIOTHM.

2. Tlpu mpoBeneHHWH TMpPaKTUYECKUX (TaOOPATOPHBIX) 3aHATHI OOECIeUMBACTCS BO3MOKHOCTH
OCBOCHHS MPAKTHUUECKUX HABBIKOB oOydaromumcsi ¢ OB3 ¢ ydeToM ero MHAWBHIYAIBHBIX (PU3NUYECKUX
BO3MOKHOCTEM.

3. ®opma mpoBeleHUs NPOMEKYTOYHOW aTTeCTallMd MO AMCLUUIIMHE YCTaHaBIMBAETCS IS
obyuaromuxcs ¢ OB3 ¢ yueToM HHAMBHIyaTbHBIX MCUXO(PU3NIECKUX OCOOEHHOCTEN (YCTHO, MUCHMEHHO
Ha Oymare, TUCbMEHHO Ha KOMIIbIOTEpPE, B GOpME TECTUPOBAHUS U T.I1.).

4. Tlpm mnpoBeneHUH TMPOMEKYTOYHOTO KOHTPOJNs oOydarolmeMycss TpH HEOOXOAUMOCTH
MIPEIOCTABIISETCS ACCUCTEHT.



