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1.  OBIIASI XAPAKTEPUCTHUKA PABOYEN MPOTPAMMBI YYEBHOIA
JUCHUILINHDBI

OI1.03 AHAVIMTUYECKAA XUMMUA

1.1. MecTo AUCHHMILINHBI B CTPYKTYP€e OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbl:

Vyuebnas mucrmmummaa «OI1.03 AHAJIUTAYECKAS XUMMS» SBISETCS 00S3aTENIbHOIN YacThiO
o0menpoeCCHOHANBHOTO IUKJIA OCHOBHOW 00pa3oBaTeIbHOMN MporpaMMel B cootBeTcTBUU ¢ PI'OC
o crienuanbHocTy 20.02.01 Dxostornyeckas 6€301MacHOCTb MPUPOAHBIX KOMIIJIEKCOB.

Oco06oe 3HaueHne mucruIuinHa uMeet rnpu Gopmuposannu u pazsutuu OK.01-OK.05, OK.07,
OK.09.

1.2. llesb ¥ muIaHUpPYyeMble Pe3yJIbTAThI 0CBOEHUS] TUCIUIINHBI:
B pamkax nporpaMMbl yueOHOUM AUCIUIUIMHBI OO YYAOIIMMUCS OCBAUBAIOTCS YMEHHS U 3HAHUS

Kon YMmenust 3nanus
IIK, OK

OK 01. -IIJIJAHUPOBATH u OpPraHN30BbIBATH | - OCHOBHBIE MOHATHS aHAIUTHYECKOU
OK 02. HaOMIOJIEHUST 3a YPOBHEM 3arpsA3HEHUs | XUMUU;
OK 03. aTMoc(hepHOTO BO3IyXa; - pa3aeneHrne U OCHOBHBIE PEAKIINH,
OK 04. -IIJIJAHUPOBATH U OPraHu30BbIBATh | UCIIOJIB3yEMbIE I KAYECTBEHHOTO
OK 05. HaOMIOZCHUS 3a YPOBHEM 3arpsA3HEHUs | XMMHUYECKOTO aHAJIN3a;
OK 06. BOJHEIX OOBEKTOB; - OCHOBHBIE BU/IbI PEAKIINH,
IK 1.1. IJIAaHUPOBATh u OPraHu30BbIBATh | UCIOJIb3YEMbIC IS
K 1.2. HaOMIOACHUS 3a YPOBHEM 3arps3HEHUs | KOJTMYECTBEHHOTO XUMHYECKOTO
IIK 1.3 MOYBEI; aHaJIn3a;
[IK 2.2. -3KCIUTyaTUpPOBATh AHATMTUYECKUE | - IPUUNHHO-CIIECTBEHHYIO
IIK 2.3. NpuOOpbl M TEXHHYECKHE  CPEACTBA | 3aBUCUMOCTH MEXITY (PU3MUCCKIMHU

KOHTPOJISl KAaUeCTBa OKPY)KAIOIIEH Cpe/ibl; | CBOMCTBAMH U XMMHUYECKUM
-IPOBOJIUTH PabOTHI MO SKOJIOTHYECKOMY | COCTAaBOM CHCTEM;

MOHHUTOPUHTY aTMOC(HEpPHOTrO BO3/1yXa, | - MPUHIMIHAIBEHOE YCTPOMCTBO
MPUPOIHBIX BOJ U MOYBHI; npuOOpPOB, MpeAHa3HAYEHHBIX JJIs
-oTOMpaTh MpoObl BO3AYyXa, BOIBI U | MPOBEACHUS (PUIUKO-XUMUYECKUX
MOYBBI, MOJArOTABINBATh WX K aHANU3Y U | METOJIOB aHATN3a;

MIPOBOJIUTH Ka4eCTBEHHBIN U | - pOJIb XUMHYECKHX IPOIIECCOB B
KOJIMYECTBCHHBIH aHalM3 OTOOPAHHBIX | OXPaHE OKPYXKAFOIIEH CPEJIbI;
poo; - pU3HYECKHE U XUMUUYECKHE
-IPOBOJMTh XUMUYECKUN aHAJIN3 MPOOBI | METOJIbI UCCIICIOBAHUN CBOWCTB
00BEKTOB OKpYXKarolle cpebl; OpPraHWYECKUX U HEOPraHUYECKUX
-HaXxOJIUTh MH(POPMALIHIO JUIs | COETMHEHUH, OAaCHOCTb ATUX
COIIOCTAaBJICHUS pe3yNbTaToB C | coeAMHEeHMH U1 OKpyXaromei
HOPMaTHBHBIMM MOKa3aTeIsIMH; cpenpl;

-HMCII0JIb30BaTh CNEeLMAIM3UPOBAHHOE | - MPaBHJIa TEXHUKH O€30M1aCHOCTH
MIpOrpaMMHOE oOecrieueHue JUIsL | TIpU IIPOBEAEHUU J1aOOPaTOPHBIX
00pabOTKH JaHHBIX; paboT.

-3aMoJHATE ~ (OPMBI  MPEAOCTABICHUS
uHbopManuu 0 pe3ynapTaTax
HaOJIIOACHU.




2. CTPYKTYPA U COJAEPXKAHUE YUYEFHOU JUCITATLIAHBI
2.1. O0beM yueOHOI IMCUMIVIMHBI M BU/ABI Y4eOHOH padoThl

Bun yueOHoii padoTbl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIIIHHbI 110

B T.4. B (popMe NPAKTHYECKOH MOATOTOBKH 62

BT. U..

TEeOopeTUIecKoe oOyueHue 38
nabopaTopHbIe PabOTHI 62
Camocmosmenvhas paboma 10




2.2. TemaTnuyeckuii IVIaH U co/iep:kaHMe Y4eOHOU TUCHUIINHBI

Koabi
Oo0bem, ak. 1/ KoMOeTenui
U JINYHOCTHBIX
B TOM YHCJIe 1
pe3yJabTaToB",
HaumenoBanme Conepxxanue y4eOHOro Marepuaja u (popMbl OPraHU3aANMHU A€ TeIbHOCTH B popme
pa3aeyioB M TeM 00yyarImuxcsi NMPaKTHYeCKOi (popuupopatiiio
KOTOPBIX
NMOAr0TOBKH, aK.
CIocooCcTByeT
1 3JIEeMEeHT
NporpamMmbl
1 2 3 4

Pazgea 1. OCHOBBI AHAJIUTHYECKOH XUMHH 12/4

Tema 1.1 Conep:xaHue y4eOHOro MaTepuaja 4 OK.01-OK.06,

AHajuTH4YecKas 1.AnanmuTrdeckas XUMHS, IIOHATHE, €€ 3HAUCHWE U 3aJadd. Pa3BUTHE aHAIUTHYECKOM OK.07.

XUMHUA XUMHH, BKJIAJIbl PYCCKUX YYEHBIX B pa3BUTHE aHAIUTHYECKOM Xumuu. CBs3b OK.09.
QHATUTUYECKONM XUMHH C JPYrUMH JuciurminHaMu. OOBEKTH aHAJIUTHYECKOTO | 4 IIK.1.1 -T1IK.1.3.
aHanm3a. MeToapl XUMHYEcKOro aHanu3a. OCHOBHBIE XapaKTEpUCTUKA METOJIOB.

TpeGoBanusi, mpeabsABIsEMbIC K aHATU3y BELIECTB.

Tema 1.2 PactBopbI Conep:xanue y4ye0OHOro MmaTepuaja 8 OK.01-OK.06,
1.PacTBOpBI. XMHYECKOE paBHOBECHE. 3aKOH JieHcTBYIONUX Macc. Cialdble, CHIIbHBIC OK.07.
3IEKTPOIUTHI. CMelneHne XUMHYECKOTO paBHOBECH. PacueT paBHOBECHBIX OK.09.
KOHIICHTpanuid. KHCIIOTHO — 0CHOBHOE paBHOBECHE B F€TEPOTreHHON cucTteMe pacTBop — | 4 [K.1.1-11K.1.4
ocasiok. CriocoObl BeIpaxeHHs cocTaBa pactBopa. Monnas cuna pactBopa. Koncranra
XMMHUYECKOTO PAaBHOBECHS, CIIOCOOBI €€ BHIPAKEHUSI.

B ToM yuHciie npakTHYeCKHUX 3aHSATHIA: 4
[Ipaktuueckoe 3anstue 1. [IpuroroBneHre pacTBOPOB 33JAHHONW KOHIIEHTPALIUU 4
Paznen 2. KauecTBeHHBIH aHAIN3 40/16
Tema 2.1 MeTtoasbl Coaepikanue yueOHOro MaTepuajia 4 OK.01-OK.06,

1 B cootsercrBun ¢ Mpunoxennem 3 TIOOTL.




KAa4Ye€CTBCHHOI'O
AHaAJIHU3a

1.MeTopl KaueCTBEHHOTO aHaiu3a. CeleKTUBHOCTD U CIICHU(HUYHOCTh AHATUTUYECKUX
peakuuii. Y CiI0BHs BBIIOIHEHUS peakuuil. HyBCTBUTEIBHOCTh. PaKTOPBI, BIUSAIOIINE
Ha 4yBCTBUTENBbHOCTD. Kitaccudukanyuu nonos. KucioTHo-ocHOBHas KiacCUpUKAIHS
KaTHOHOB ¥ aHHOHOB.

OK.07.
OK.09.
IK.1.1-11K.1.2.

Tema 2.2
Karuons! 1-6
AHAJIMTUHYECKUX

rpynn

Conepxxanue yueOHOro Marepuasa

24

1.Katuons! 1 ananutuaeckoit rpymibl. OO1miast XapakKTepuCTHKA.

VYcrnoBust ocakaeHUs HOHOB HAaTpusi W Kalus B 3aBUCUMOCTH OT KOHIEHTpaluHy,
peaxkiuuu cpepl, TemnepaTypbsl. KaduecTBeHHbIE peakllui Ha KaTUOHBI 1 TpyIIIbI.
Katnonsr 2 anamutmueckoid rpymmbl. CBoiicTBa KatnoHOB cepebpa, cuana (I0),
TPYIIIOBON pEaKkTHB, ero JAeicTBUe. KadecTBEHHbIE peakIWu Ha KATHOHBI 2 TPYIIIHI.
Crnenduueckrie peakuy Ha KaTHOHBI 2 aHATTUTHIECKOHN TPYIIITHL.

OO011ast XxapakTepUCTUKA KATUOHOB 3 aHAIUTUYECKON rpynmbl. ['pynnoBoil peareHt.
YacTHple peakiMy KaTHOHOB 3 aHAIUTH4ECKOM rpymsl. [loHsTHE O Tpon3BEIeHNH
pacTBOPUMOCTH COECTMHEHUI B COOTBETCTBUU ¢ BenmunHamu [1P

OO6mrast XxapakTepuCTHKA KAaTHOHOB 4 aHATUTUYECKOM Tpymnmbl. [ pynmoBoii peareHT.
YacTHble peakuu 1l KAaTHOHOB 4 aHATMTUYECKOW Ipynibl. 3HaYEHUE TPUMEHEHUE
rUApoIn3a U aM(pOTEPHOCTH B OTKPHITHH KATUOHOB 4 TPYIIIHL.

OO6mrast XxapaKTepuCTHKa KaTHOHOB 4 aHATUTUYECKOM Tpynmbl. [ pynmoBoii peareHT.
YacTHble peakiuu 151 KATHOHOB 4 aHAIMTUYECKON IPYNIbl. 3HaYE€HUE IPUMEHEHUE
rUpoIin3a U aM(pOTEPHOCTH B OTKPHITHH KATUOHOB 4 TPYIIIIBL.

OO6mras XxapakTepuCTHKa KATHOHOB 5 aHAJTUTUYECKOH Tpynmbl. [ pynmoBoi peareHr.
YacTHble peakiMy Ha KATUOHBI 5 aHAIIUTUYECKOU Ipynibl. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU U UCIIOJIb30BAHUE UX MPU OTKPBITUM U aHAJIU3€ KATUOHOB
S rpynmsl.

OOmas xapakTepuCcTUKa KaTHUOHOB 6 aHAIMTUYECKOW rpymmbl. ['pynmoBoil peareHT.
Peakiun komrmiekcooOpa3oBaHUsT M HCHOJb30BAaHHE HMX B OTKPHITMM KAaTHOHOB 6

IPYIIIBL

CaMocTosTenpbHas pa60Ta

B Tom yuncie 1a00paTOPHBIX 3aHATHIA:

12

JIaGopatopHroe 3anarue 1. [IpoBeneHne kaueCTBEHHBIX peakifii Ha KAaTHOHBI 1 U 2
rpyni. AHalIu3 CMECH KaTUOHOB 1 u 2 rpymnn

OK.01-OK.06,
OK.07.

OK.09.
IK.1.1-TIK.1.3.




Jlaboparoproe 3ausitue 2. [IpoBeeHne KaueCTBEHHBIX PEAKIIUi Ha KATHOHBI 3 U 4

AQHAJINTUYECKUX TPYIIL. AHAIN3 CMECH KATUOHOB 3 TPYIIIBL. 4
Jlaboparoproe 3ausitue 3. [IpoBeeHne KaueCTBEHHBIX PEAKIIU HA KATHOHBI 5 U 6
AQHATMTUYECKUX TPYIII. AHAJIU3 CMECH KATUOHOB 5 TPYIIIIBI 4
Tema 2.3 Conepxxanue yueOHOro Marepuasa 8 OK.01-OK.06,
Auuonsi 1-3 1.06m1as XapaKTepUCTHKA aHMOHOB M MX Kiaccu(ukanys. [ pynoBble peakTHBBL. OK.07.
AHAJIATHIECKAX AHVOHBI OKUCJINTENH, BOCCTaHOBHUTEHM, nHAupdepentrsie. [Ipensapurensapie 4 OK.09.
rpynn UCIIBITAHUS AHHOHOB-OKUCIUTENEH M BOCCTAHOBHUTEIEH. [K.1.1-TIK. 1.3
B Tom yucie 1a00paTOPHBIX 3aHATHIA: 4
JIabopatopHroe 3anstue 4. [IpoBeneHne Ka4eCTBEHHBIX PeaKIIuii Ha aHHOHBI 1-3 4
AQHAJIUTUYECKUX TPYMIL. AHAIN3 CMECH aHHOHOB 1-3 Tpymi
Tema 2.4 Conep:xxanue yuyeOHOro marepuasa 4
KauecTBeHHBIH 1.KayecTBEeHHBIE peaKIMN HA KATHOHBI BCEX aHAJMTUYECKUX rpynmn. KauecTBeHHbIE
aHaJIn3 peakuuu Ha aHuoHHbI [-111 ananuTHyeckux rpynm. Xo/1 aHaJin3a HEU3BECTHOM COJIU. 4
JlaGopatopHoe omnpeereHre KaueCTBEHHOTO COCTaBa HEU3BECTHOM COJIN
Paznen 3. KosimyecTBeHHbII aHAIN3 58/40
Tema 3.1 Metoasl Conep:xanue y4yeOHOro MmaTepuaja 20 OK.01-OK.06,
KOJINYeCTBEHHOI'0 1.MeToapl KOMMYEeCTBEHHOTO aHan3a. CylliHOCTh TPaBUMETPUYECKOr0 aHaIu3a. THUIb OK.07.
aHaJIM3a rpaBUMETPUYECKUX ompeeneHnid. Onepaiuy B rpaBUMETPUUYECKOM aHaAIU3E. OK.09.
Tutpumerpudeckuii aHanu3. Touka SKBUBAJICHTHOCTH M CIIOCOOBI €¢ (pUKCaIuu. 4 [IK.1.1.-11K.1.4.
Nunukatopel. Knaccudukarus meto10B TuTpoBaHus. CriocoObl BRIpayKEHUS
KOHIIEHTpauuu padouero pactsopa. [lonstue o monpaBoyHoM KodhGUITUEHTE.
CrangapT-TUTpHI.
CamocrosrenpHas paboTta 2
B ToM yuncie 1a00paTOPHBIX 3AHATHIA: 14
JlaboparopHoe 3ausTHe 5. OnpeneneHue coaepKaHusi KpUCTAITN3AIMOHHON BOIBI B 5
KpUCTaJIoruapaTax (Ha mpumepe xiuopuaa 6apus u cyiabharta Mean)
Jlaboparoproe 3ausitue 6. Onpenenenue cynb(par-nOHOB B MOJ3EMHBIX BOJIaX METOJOM 4
OCaXJICHUS
[IpakTuueckas pabora 2. Perenne pacueTHbIX 3a71a4 4




JIaGopatopnoe 3anstue 7. [IpuroroBienne craHAapTHBIX PaCTBOPOB IS

TUTPUMETPUUECKOTO aHAJIN3a 4
Tema 3.2. Coaepikanue yueOHOro MaTepuajia 24 OK.01-OK.06.,
Meroabl TuTpoBanus | 1.CyHOCTb ~ KUCJIOTHO-OCHOBHOTO  THUTpoBaHUs.  Peakuus — HeWTpaiuzauuu. OK.07.
CrangaptHele pacTtBopbl. Paboume pacTtBopbl. ALUIUMETpUS U aJKAITUMETPHS. OK.09
[TopsnoK ¥ TEXHUKA TUTPOBAHHUSL. IIK.1.1-11K.1.4.
2.Knaccupukauuss  METOJOB  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHOIO  TUTPOBAHUS.
[epmanranatomerpus. Momomerpus. Xpomatomerpus. CyIIHOCTh OKHCIIHTEIIBHO-
BOCCTAaHOBUTEJIBHBIX METOJOB aHanu3a. OOmacte npuMeHeHus. OKUCIUTENbHO- | 4
BOCCTAaHOBUTEJIbHBIEC PEAKIIHH.
3.YcnoBus TUTpOBaHUSI METOJOM ocaxiaeHus. Kimaccuduxaius METOIOB OCaXICHUSI.
WNHuaukaTopsl 1 MexaHnU3Mbl ux JeiictBus. O01acTh MPUMEHEHUS
4.CyniHOCTh U TEOPETUYECKHE OCHOBBI KOMILJIEKCOHOMETPHUUECKOTO THUTPOBAHUSI.
WNunukaropel MmeToibl. TUTpOBaHME COJIEN METAJUIOB.
CamocTtosrenpHas padoTta 4
B ToM 4uc/ie NpaKTHYECKUX U JIA00PATOPHBIX 3aHATHIA: 16
JlabopaTtoproe 3ansTre 8. OnpeneneHrne TOYHONH KOHIIGHTPAIIUK PacTBOPA COJISTHOM 2
KHCIIOTBHI.
Jlaboparopnoe 3ausitie 9. OrnpeneneHre MacCOBOW JOJIU THAPOKapOoOHaTa HATPHS B 2
pacTtBope
JlaGopaTtopnoe 3ansaTue 10. OnpeneaeHue TOUHON KOHIIEHTPAIMH IIEpMaHTraHaTa Kajuus | 2
JIaboparoproe 3ausitie 11. Onpenenenre TOYHON KOHIIEHTPAIMU PAcTBOPa 2
TUOCYNb(]aTa HATPHUSL.
Jlaboparopnoe 3ausitue 12. OnpeneneHre pacCTBOPEHHOTO KUCIOPO/ia B TPUPOIHBIX 2
BOJAx
JIabopatopHroe 3anatue 13. Onpezenenue XJI0pyU1 MOHOB B IPUPOAHBIX BOJaX METOAOM | 2
Mopa.
JIaGopatopHnoe 3anatue 14. Onpenenenne TOYHOM KOHIIEHTpauuu pactBopa Tpunona b | 2
JlaboparopHas pabota 15. Onpenenenue oOIIeH )KECTKOCTH MPUPOTHOM BOJIBI 2
Tema 3.3. Conepxxanue y4eOHOro Marepuasia 14 OK.01-OK.06,




HNHucTpyMeHTANIBHBIE
MeTOo/Jbl AHAJIHN3A

1.Knmaccudukanus WHCTPYMEHTAIbHBIX METOJNOB aHamm3a. OO030p ONTHYECKHUX,

XpoMaTorpapuyeckux U AEKTPOXUMUYECKUX METOJIOB aHAIIN3a 4
B ToM uymciie MPaAaKTHYECKUX H JIA00PATOPHBIX 3aHATHIA: 10
Jlaboparopnoe 3ansiTie 16. [IpurotoBnenue cranJapTHBIX PaCTBOPOB U OCTPOEHUE 2
KaTMOpOBOYHOTO Tpaduka it (GOTOMETPUUECKOTO OIIPEICTICHHS.

Jlaboparoproe 3ausiTHe 17. @oTOMETpUYECKOE OTIPEACIICHUE COICPIKAHUS 0OIIEero 2
KeJe3a B TOA3EMHBIX BOJIaX.

Jlaboparoproe 3austue 18. Pepakromerpudeckoe onpeseneHue 0JTHOKOMIIOHEHTHBIX | 2
pacTBOpoB

JlabopaTtopnoe 3ansaTtue 19. OnpeneneHue kapOOHATOB U THAPOKAPOOHATOB B 2
MIPUPOAHBIX BOAAX MECTOAOM IMOTCHIIUOMETPHUICCKOI'O TUTPOBAHUA

Jlaboparopnoe 3austue 20. KonnuecTBeHHOE onpeenieHne cynb(ara MarHus ¢ 2

MpUMEHEHHEM HOHHOOOMEHHOM XpoMaTtorpapuu

OK.07.
OK.09.
IK.1.1-T1K.1.4.

IIpome:kyTOUHAS aTTeCTANMSA

Bcero:

110




3. YCJIOBUSI PEAJIM3ALIMY YUEBHOM JUCLUAILIUHBI

3.1. JIns peanuzauuu nporpaMmbl Y4€OHOW JUCHMIUIMHBI TMPETYCMOTPEHO CIEAyIOIIee
CIELIMAJILHOE ITOMEIIECHHUE:

JlaGoparopus «AHaluTUYECKas XUMHUsD», OCHALICHHAs HEOOXOAMMBIM [yl pealnu3aluu
porpamMMmbl  y4eOHOW AUCHUIUIMHBI 000pyIOBaHWEM, MPUBEACHHBIM B M. 6.1.2.3 OCHOBHOI
o0pa3oBaTebHON POTrpaMMe 10 JaHHOW CIIeIHAIbHOCTH.

3.2. UudopmanuonHoe odecrneyeHne peaau3auuu NporpaMmbl

st peasi3anuu porpaMMbl OMOTHOTEUHBIN (DOHJ] TEXHHUKYMa MMEET MeYaTHbIe WU/HIn
JJIGKTPOHHBIC 00pa3oBaTebHBIE W WH(MOPMAIMOHHBIE PECYpChl JIIi  HCIOJIB30BAaHHUS B
obpasoBarenbHOM mporecce. [Ipu dopmupoBannm OubnroreyHoro (onga 0Opa3oBaTEIBHON
OpraHm3aIeil BHIOMpAeTCsl HE MEHEe OJHOTO W3JIaHUS M3 TCPEUYHMCICHHBIX HIDKE TEUaTHBIX
W3JIaHUH W (MITM) SJIEKTPOHHBIX M3aHUN B KAUECTBE OCHOBHOTO, IPU ATOM CIIHCOK MOXET OBITh
JIOTIOTHCH HOBBIMH W3JIaHUSMHU.

3.2.1. OcHOBHbBIE eYaTHbIE U3TAHUS

1. AHanmuTudecKas XUMUSA: YYEOHHK Ui CTyd. YYpPeKIACHHH cped. Tmpod.
obpazoBanus / [FO.M. I'my6okos, B.A. I'onoBauea, 10.A. Edumona] ; nmox pen. A.A. Nmenko.
3-e w31, crep. — Mocksa: Akamemus, 2021. — 480 c.

3.2.2. OcHOBHBIE JIEKTPOHHbIE U31AHUS

1. Ananutnueckas xumus : mpaktukym uist CI1O / E. B. JIunep, C. H. BopoObeBa,
M. Bb. bymyes [u ap.]. — CaparoB, Mocksa : [IpodoOpaszosanue, At [Iu Ap Menua, 2020. —
76 c. — ISBN 978-5-4488-0775-6, 978-5-4497-0441-2. — TekcT : DIEKTPOHHBLIA //

DiexkTpoHHBII pecypc mudpoBoiil oopasosarensHoil cpensl CI1O PROFo0Opa3oBanue : [caiit]. —
URL.: https://profspo.ru/books/96010

2. AHamuTrdeckas xumus . yueOHoe mocobme jusa CIIO / O. b. Kykwmna, O. B.
Crenmona, E. A. Xopoxopauna, O. b. Pyngakos. — Capatos : [IpodobpazoBanne, 2019. — 161
c. — ISBN 978-5-4488-0373-4. — TeKCT : 3IEKTPOHHBIN // DASKTPOHHBIA pecypc 1udpoBoi
00pa30BaTEIIHLHOM Cpebl CIIO PROFob6pa3oBanue : [caiT]. — URL.:
https://profspo.ru/books/87269

3. I'muuka, H.JI. OOmass xumus B 2 1. Tom 1: yueOHHMK A1 CpegHEro

npodeccuoHanpbHoro  ooOpazoanusi/ H.JI. I'muuka; mon penmakumein  B. A. Ilomkosa,
A. B. babkoBa. — 20-e¢ um3x., mepepad. u mon. — Mocksa : M3marensctBo FOpaiit, 2018, —

349 c. — (Ilpodeccronanbuoe oOpazoBanue). — ISBN 978-5-9916-9672-2. — Tekcr
NeKkTpoHHBIH  //  OOpasoBatenbHast  1iargpopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/421085 (nata obpamenus: 21.11.2021).

4, I'munka, H. JI. O6mas xumus B 2 T. Tom 2 : yuebnuk mist By3os / H. JI. I'munka ;
nox penakuuedt B. A. IlonkoBa, A. B. babkoBa. — 20-e u3n., mepepab. u jgom. — Mocksa :
WznatensctBo HOpaiit, 2021. — 379 c. — (Beicuiee ob6pazosanue). — ISBN 978-5-9916-9355-
4., — Texkct : snexkTpoHHbIH // OOpazoBarenbHas miatdpopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/470484 (nara obpamenus: 21.11.2021).

S. Eropos, B. B. Ananurnyeckas xumus : yueOHuUK as crio / B. B. Eropos, H. U.

Bopo6sesa, U. I'. CunbBectpoBa. — Canxrt-IletepOypr : Jlans, 2022. — 144 c. — ISBN 978-5-
8114-8882-7. — Texkct : anexkTpoHHbIH // JIaHb : aneKkTpoHHO-0ubnmoTeyHas cucrema. — URL:
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https://e.lanbook.com/book/183250 (mata oOpamenus: 09.12.2022). — Pexum mocrtyma: s
aBTOPU3. II0JI30BATEIICH.
6. Huxutuna, H. I'. Ananutudeckass Xumus : y4eOHUK U MPAKTUKYM JUISI CPEIHETO

npodeccronansHoro oopazopanus / H. I'. Hukutuna, A. I'. bopucos, T. . Xaxanuna ; mox
penakuuei H. I'. Hukutunoit. — 4-e uza., nepepad. u gomn. — Mocksa : M3narensctBo FOpaiiT,
2021. — 394 c. — (ITpodeccnonanbaoe obpazoBanue). — ISBN 978-5-534-01463-1. — Tekcr :
anekTpoHHbIN // OOpa3oBatenbHas miatgopma FOpait [caidt]. —
URL.: https://urait.ru/bcode/469423 (nata oopamierus: 09.10.2021).

1. KOnuna, T. I'. Ananutudeckast xumus : yaeOHoe noco6ue s cro / T. I'. FOauna,
JI. B. Henamena ; [Tox oOmeit penakuuein T. H. JlutBunoBoit. — Cankrt-IletepOypr : Jlanb,
2022. — 248 c¢. — ISBN 978-5-8114-8787-5. — Texkcr : anekTpoHHbIH // JIaHb : 3JIEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/200351  (mata oOpamieHwus:
09.12.2022). — PesxkuM f0CTyIa: [J1s aBTOPH3. MOJIb30BaTEIICH.

3.2.3. /lonotHUTEIbHbI€ HCTOYHHKHU

1. T'muaka, H.JI. O6mass xumus. 3agaun W YOPOKHEHHS . YIeOHO-IPAKTHYECKOE
nocobue it cpeaHero mpodeccuoHanbHOro obOpazomanusi / H. JI. ['nmuHKa ; mon pemakumeit
B. A. llonikoBa, A. B. badkoBa. — 14-e¢ u3n. — Mocksa : U3zmarensctBo IOpaiit, 2021. —
236 c. — (IlpodeccuonansHoe oOpa3oBanue). — ISBN 978-5-534-09475-6. — Texker
ANEKTPOHHBIN /l OO6pazoBareapHas maTdopma Opaiit [caiit]. —
URL.: https://urait.ru/bcode/470017 (mata obpamenus: 13.10.2021).

2. Epoxun IO.M. Xumus. 3amaun U ynpakHeHHs: ydeOHOE MocoOWe A CTyA. Cpell.
npod. yued. 3aBemenuin / KO.M. Epoxun. — 2-e¢ usm., crep. — M.: M3gatenbckuii 1EeHTP
«Axagemus», 2021. — 288 c.

3. O6mas xumus. [IpakTukym : yaeOHOe mocoOue misi cpeaHero npodecCuOHAIBHOTO
obOpazoBaHus / H. JI. I'nmunka ; IO penaxuein B. A. Tlonkoga, A. B. Babkosa,
O. B. Hecrepooii. — Mocksa : U3narensctBo IOpaiit, 2019. — 248 ¢. — (IIpodeccuonanproe
ob6pazoBanue). — ISBN 978-5-534-09180-9. — Tekcr : anextponHbld // OOpa3oBaTenbHas
mwiargpopma  FOpaiir  [caiir]. —  URL: https://urait.ru/bcode/427370 (nata oOpamicHHs:
13.10.2021).

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYUEBHOM

JUCHUIIJIMHBI

Pezynomamut 00yuenus | Kpumepuu oyenku Memoouwr oyenku
Ilepeuens 3nanuii, oceaugaemvix 8 pamkax OUCYUNIUHBL
- TEOPETUYECKHE OCHOBBI AHATUTUYECKON -TIpaBUJIbHBIN BBIOOD DKcnepTHoe
XUMUHY; peakuuii A KaUeCTBEHHOTO | HaOJro/ieHue MpH
- pa3zeneHrne U OCHOBHBIE PEaKIUH, aHamn3a; BBITOJTHEHUH
UCTOJIb3yeMble /ISl KAU€CTBEHHOTO - IPaBUJIBHBIN BBIOOP METOJa | TAOOPATOPHBIX U
XMMUYECKOT0 aHan3a; B KOJINUYECTBEHHOM aHAJM3€; | MPAKTUYECKUX
- OCHOBHBIE BU/IbI PEAKIINii, NCTIOJIb3yeMbIE | - IPABUIIbHBIE pacUeThl IS paoor,
JUISL KOJIMYECTBEHHOTO XUMHUECKOTO IPUTOTOBIICHHS PEAaKTHBOB; IPOMEKYTOUHOM
aHaJM3a; aTTeCTallHH.
- IPUYMHHO-CIIEICTBEHHYIO 3aBUCMOCTb
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MeXAy GU3NIECKUMU CBOMCTBAMH U
XMUMHUYECKUM COCTaBOM CUCTEM;

- IPUHLUIIHATIBHOE YCTPOUCTBO MPHOOPOB,
npeaAHa3HAYCHHLBIX I MMPOBCACHUA
(1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX MECTOJ0B aHaJIM3a,

- POJIb XUMHUYECKUX IIPOLIECCOB B OXPaHE
OKpYKaroILEen Cpeibl;

- (1)I/I3I/I‘I€CKI/I€ U XUMHNYECKHUE METOAbI
UCCIIEIOBAaHUI CBOMCTB OPraHUYECKUX U
HEOPraHWYECKUX COEAMHEHUM, OMTACHOCTh
ITUX COCUHEHUN JUIsl OKPYKAOLIEH CpeJibl;
- IpaBUJia TEXHUKU 0€3011aCHOCTH IIPH
MPOBEJCHUH JTa00PATOPHBIX PabOT.

BBIOpaTh METOJ| aHalu3a, UCXOIsd U3
0COOEHHOCTEH aHaTU3UPYeMOM IPOOBI;
OpraHu3oBaTh padovee MecTo, OArOTOBUTH
HE00XouMoe 000pyIOBaHUE U PEAKTHBHI,
BBITIOJTHATh  DKCIEPUMEHT W O(QOPMIISATH
PE3yIbTaThI SKCIIEPUMEHTA;

MTPOU3BOTUTH

pacUcThl, HCIIOJIb3YyA

OCHOBHbBIE npaBuiia u 3aKOHBI
aHAJTUTHYECCKON XUMHUM;

aHAJIM3UPOBAaTh U OLIEHUBATh OMNACHbIE H
BpeAHble  (DaKTOpBl  MPOU3BOJCTBEHHOTO
nporiecca 1 000py10BaHHS;

- I0JIb30BaThCs IMPABOBOW M HOPMATHUBHO-
TEXHUYECKOHM TOKyMEHTAaIUel 1Mo Bompocam
0€30MacHOCTH TPYa;

- TMpUHUMATh HEOOXOIUMBIE MeEpbl IO
MPeI0OTBPAILIEHUIO aBAPUIHBIX CUTYaIUi;

- MPUMEHSATH CPEACTBA UHIUBUIYAILHON U

KOJUIGKTUBHOM 3allIUThI pa6OTHI/IKOB.

cOOJII0/IEHNE OXPaHbI TPyAa
IIPH MPOBEICHUN
IKCIIEPUMEHTA;

co0I01aTh MOPSIA0K HA
pabouem MmecTe;
MPaBWJIbHBII BEIOOp MeTOa
aHamn3a;

rpaMOTHAas OpraHu3alus
pabouero mecTa;
MPaBUIILHBIN BBIOOD
HE00X0IUMOTO
000pyTI0BaHMUS;
MOJATOTOBKA HY>KHBIX
PEaKTHUBOB U PACTBOPOB;
rpaMoTHOE 0opMIICHHE
MIPOTOKOJIAa aHAJIN3a;
IpOBEpKa MPUEMIIEMOCTH
pe3yabTaToOB

DKCnepTHOE
HaOIOICHUE TIPU
BBITIOTHEHUH
1ab0paTOPHBIX U
MPAaKTUIECKUX
pabor,
MIPOMEXKYTOYHOU
aTTEeCTallUU.




