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|. [losicHuTeIbHASA 3aMIMCKA

[Ipennaraemseiii  paxynbTaTuBHBIA Kypc «JIaOOpaTOpHBIA XUMUYECKUIMA
aHaJIM3» HaNpaBJI€H HA COBEPUICHCTBOBAHWE 3HAHUM Yy4YalllUXCAd O BEIIECTBE,
COJICP)KUT OMEPEeKAONIYyI0 WH(DOPMAIMIO MO0 KYpCy XHMHH, PACKpPBIBAET MeEpes
yUYalllUMUCS MHTEPECHBIE W BaXXHBIE CTOPOHBI MPAKTHYECKOTO HCIOJIb30BAHMS
XUMUYECKUX 3HAHUM, JaeT NpPEICTaBICHUE 00 OSKCIEPUMEHTATHLHOM METOJIE
MO3HAHMS B XUMHUH, O TECHOM B3aUMOCBSA3U TEOPUU U IKCIIEPUMEHTA.

ean kypca: pa3BUBaTh y y4YalllUXCS MHTEIVIEKTYaJIbHbIC M MPAKTUYECKUE
yMEHUs u HaBBIKU B o0JnacTu XUMUYECKOTO AKCIIEPUMEHTA,
y4eOHOMCCIIEI0BATENbCKOM AESITEIbHOCTH 1O MPEAMETY.

3agaum kypca: 1.Pa3BuTue y ydammxcsi HaBbIKOB SKCIIEPUMEHTHPOBAHMS,
HABBIKOB 0€30MaCHOr0 ¥ IPaMOTHOI'O OOpaleHus ¢ BEIIECTBAMHU.

2.1lpuBnedyeHne ydamuxcsi K BBINOJHEHUIO HWHAWBUYAIbHBIX 3aJlaHUM,
YMEHUIO MIPE3EHTOBATh UCCIEAYEMbI MaTepual.

3.PazBuTHe = mpodecCHOHANBbHBIX  yCTPEMJIGHUH,  CKJIOHHOCTEH K
TESITENHPHOCTH B 00JIACTH XHUMUH.

4.®opMHUPOBAHUE YMEHHUM KOMIUIEKCHOTO UCIIOJIb30BAaHUSI 3HAHUH 1O pa3HbIM
peIMETaM.

5.Pa3zButue MTO3HABATEIbHOU aKTUBHOCTH, CaMOCTOSITEJIbHOCTH,
HACTOWYMBOCTU B JOCTM)KCHUM II€JTH, KPEATUBHBIX CIIOCOOHOCTEH ydYammxcs,
CIIOCOOHOCTH K TBOPYECKOU I€ITETLHOCTH.

. Oo0mas xapakrepucTuka GaKyJbTATUBHOI O
Kypca «JIabopaTopHbIii XUMHYECKU AHAJIN3

I'maBHOE coaep:kaHHE TEOPUH XUMUYECKHX METOJIOB aHaJld3a COCTaBISET
XMUMHUYECKas peakiusi KaK CpeICTBO MOJydeHUs HHGPOpMAIMM O XHMHUYECKOM
COCTaBe BEILIECTBA, T.€. HCHOOJb3yeMas s LeJled KadyeCTBEHHOIO0 H
KOJIMYECTBEHHOI'0 aHajn3a. XMMUYECKUH aHalIu3 OCHOBaH Ha (DyHIaMEHTaIbHbBIX
3aKoHax 001el XxuMuu. YToObl OBJIaIETh AHATTUTUYECKUMH METOAAMH, HEOOXO0IUMO
3HaTh CBOICTBAa BOJHBIX pPAacTBOPOB, OCHOBHBIX mnojoxkeHuit T/, ycnoBus
B3aMMOJICHCTBUS HOHOB B pacTBOpax, KHCIOTHO-OCHOBHBIE M OKHCIUTEIBHO-
BOCCTaHOBHTEJIbHBIC CBOMCTBA BELECTBA.

JIaHHBI Kypc, NO3BOJSET PACKPBITh B3aUMOCBA3b OCHOBHBIX ITOHSATHI:
«COCTaB», «CTPOCHHE), CBOWCTBAY.

BrinonHeHune npakTuyeckux paboT cocoOCTBYET KOHKPETHOMY IPOYHOMY
YCBOCHHMIO OCHOBHBIX pa3/ieJoB 00IIel U HeopraHnyeckod XuMuu. OcoOEHHOCThIO
npeajaraeMoro Kypca SBJSIETCS €ro MNpUKIaJHas HampaBlIe€HHOCTb. bosbiioe
BHHUMAaHME B KypC€e Y/IE€JIEHO U3YUEHUIO TEX BEIIECTB, KOTOPBIE OKPYKAIOT yUaIINXCs
B MOBCEJTHEBHOM JKM3HHU.



[Tporpamma akyapTaTUBHOTO Kypca «JlabopaTopHBIN XUMHUYECKUN aHATTI3
ONPEIIETCHHO MOBBICUT UHTEPEC K ITOW YAUBUTEIBHOW HAyKE XWMHH, PACIIUPUT
Kpyro3op ywammxcsa. CoaepikaHue y4eOHOro marepuaja IporpaMmbl 00J1agaeT
HOBU3HOM i ydamuxcs. [IpuBiedyenrne qOMOMHUTEIbHON HAyYHOU MH(OpMALIMH
MEXIIPEAMETHOIO XapaKTepa O 3HAYEHUM XHMHYECKOIO AHAIM3a B Pa3JIMYHBIX
oOnactsx, B OBITY, a TakKe B PEHICHUH MPOOJEMbl COXPAHEHUS U YKPEIUICHHUS
3I0POBbSl MO3BOJIAT 3aMHTEPECOBATh IIKOJbHUKOB IPAKTUYECKOM XHUMUEH,
pa3BUBATh AHAIUTUYECKUE CIIOCOOHOCTH.

I11. Omucanue ¢pakyJIbTATUBHOIO Kypca
«JIabopaTopHBIl XMMUYECKHIT aHAIU3»
Kypc paccuutan Ha 35 yaca, 1 yac B Hezelmo.

JIn4HOCTHBIE, MeTanpeAMeTHbIE U MPeIMeTHbIE Pe3yJIbTAThl OCBOCHHUS Kypca
JIMYHOCTHBIMH pPE3YyJbTATAMUA OCBOCHUS IMPEIMETA SBIISIIOTCS CIEAYIOLINE

YMEHUS:

- O0CO3HaBaTh €IMHCTBO M IIEJIOCTHOCTh OKPY’KAIOLIETO MUpPa, BO3MOKHOCTH €T0
MTO3HABAEMOCTH U 00BSICHUMOCTH Ha OCHOBE JIOCTHKEHUM HAYKH;

- OIICHMBATh IOBEJICHUE C TOYKU 3PEHUS XMMHUYECKOU 0e30macHOCTH (TEKCThI U
3aJIaHMs) U KU3HEHHBIE CUTYallUM ¢ TOYKHU 3peHHs 0e30macHoro odpasa Ku3HU
1 COXPAHEHUS 3/I0POBbSI;

- OLIGHHUBATh PKOJIOTUUECKUN PUCK B3aUMOOTHOIIEHUM YeJIOBEKa U TTPUPOJIBI.

- (QopMupoBaTh JIKOJOTMUECKOE MBIILICHUE: YMEHHWE OIICHUBATh  CBOIO
NESATeTLHOCTh U TOCTYIIKH JPYTUX JIOJEH C TOYKH 3pEHUS] COXpaHEHUS
OKpY>KaloIllel cpeibl - rapaHTa »XW3HU W OJaromnojiydus jJrojer Ha 3emie; -
YUUTHCS MPU3HABATH MMPOTUBOPEYMBOCTh U HE3aBEPIICHHOCTh CBOUX B3IJISOB
Ha MUpP, BO3MOXKHOCTb UX n3MeHeHus. IloznaBarenbubie YY/I:

- aHAJM3MPOBATh, CpaBHHUBATh, KiaccuuuupoBarb u 0000mAaTh (GaKTBl U
SIBJICHUS], BBISIBIIATh IPUYMHBI U CJIEJICTBUS IIPOCTHIX SIBJIICHUI;

- OCYHIIECTBJISITH CpaBHEHHE, KIacCU(PHKAIINIO, CAaMOCTOSTEIHHO BBIOMpas
OCHOBAaHUS U KPUTEPUU JJIsl YKa3aHHBIX JIOTUYECKUX ONEpalluid;

- CTPOHUTb  JIOTUYECKOE  PpACCYKIECHHE,  BKIIOYAIOIIEe  YCTAaHOBJICHHE
IIPUYMHHOCIIEICTBEHHBIX CBS3EH.
PeryasituBusbie YY /:

- CaMOCTOATEJIbHO OOHApyXHUBaTh H (OPMYIHUPOBaTH Y4EOHYIO MpPOOIEMY,
OIPENIENSITh 1eTh yIeOHOM NeATeIbHOCTH, BRIOMPATh TEMY IIPOEKTA;

- BBIJIBUraTb BEPCHUU pEIIECHUs MPOOJIEeMbl, OCO3HABATh KOHEUYHBIM pe3yNbTarT,
BbIOMpATh U3 MPEJIOKEHHBIX U UCKaTh CAMOCTOSATEILHO CPEJICTBA TOCTHKEH Hsl
LEJH;



- COCTaBJIATh (MHIMBHAY&JIbHO WJIA B TpYyNNE) IUIaH pEHIeHUus MpoOJIeMbl
(BBIMIOJIHEHUS TTPOEKTA);

- paboras 1o IUIaHy, CBEPATh CBOM JEHCTBUS C LENbIO U, IPU HEOOXOAMMOCTH,
UCIPABJIATh OUITMOKH CAMOCTOSATEIBHO.

KommyHnukarusubie Y'Y /I:

- CaMOCTOATEJIbHO OPraHU30BbIBATh YUeOHOE B3aUMOJICICTBHE B IpyIIe

(onpenensTe oOUIME 1eNK, PACTIPEACIIATh POJIM, JOTOBAPUBATHCS JIPYT C APYIOM U

T.J1.);

- OTCTamBas CBOI TOYKY 3pPEHHS, MPUBOIUTH apTyMEHTHI, MOATBEPXKAAs WX
bakramu;

- B JUCKYCCUHM YMETh BBIJBUHYTH KOHTPApryMEHTHI, mepedpa3upoBaTh CBOIO
MBICITb (BJIaZICHHE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH).

IIpenmeTHble pe3yabTaThI:

B pesynbTare u3yueHus XMMUYECKOTO aHaiu3a Ha 0a30BOM YPOBHE YUEHUK

JIOJKEeH

- TPOBOAUTH  CAMOCTOSITENbHBIA  TOUCK  XUMHUYECKOHM  uHOpMaruu ¢
UCIIOJIb30BAaHUEM PA3JIMYHBIX MCTOYHUKOB (HAYYHO-TIONMYJISIPHBIX HW3JIaHUM,
KOMIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB VHTepHera); HCHOIB30BATh
KOMIIBIOTEPHBIE TEXHOJOTUU i1 00pabOTKM U Tepefauyd XUMHUYECKOH
uH(pOpMaIUH U €€ IPECTaBICHUS B Pa3INYHBIX opMax;

- HUCTOJb30BaTh MPUOOPETCHHbIE 3HAHMS W YMEHHS B  IPAKTHYECKOU
NESTeNbHOCTH Y TIOBCETHEBHOW KU3HU JJIS:

- OOBSICHEHMS] XMMHUYECKHX SIBJICHUN, MPOUCXOMASIINX B MpHUpoAe, OBITYy W Ha
MIPOU3BOJICTBE;

- OIpeneseHHs] BO3MOXHOCTH MPOTEKAaHUSI XUMUUYECKUX MPEBPALICHUN B

Pa3NUYHBIX YCIOBUSIX U OLEHKU UX MOCIEIACTBHI;

- DKOJIOTMYECKHM I'PaMOTHOTO IMOBEJICHUS B OKPYKaIOUIEH Cpele;

- OILICHKHU BJIUSIHUSI XUMHUUYECKOI0 3arpsi3HEHUS] OKPYXKAIOIel Cpeibl Ha OpraHu3M
YeJIOBEKA U IPYTUe )KUBbIE OPraHU3MBbl;

- Oe3omacHOro OOpalleHuss C TOPIYMMU ¢ TOKCUYHBIMHU  BEIIECTBaMH,
71a00paTOPHBIM 000PYI0BAHUEM;

- IIPUTOTOBJICHHE pacTBOPOB 3a/IaHHOM  KOHIIGHTpAallMk B OBITY U

Ha

MIPOU3BOJICTBE;

- KPUTMYECKOM  OIIEHKM  JIOCTOBEPHOCTH  XHMMYECKOM  uH(popmanuu,
MOCTYMAOIIEN U3 Pa3HbIX HCTOYHHUKOB.



V. Conepxkanue GpakyJbTATUBHOIO Kypca
BBenenue (5 1)

O6mme mpaBuna paboThl B XUMHUYECKOM Jjaboparopuu. TexHuka
6e3omacHocTu. TpeboBaHUs K TOMEIICHHIO B 1abopaTopuu. XuMU4YecKas mocya u
npyrue npuHaaiexHoct. [IpaBuna paboTel ¢ mocymaoi. XUMUYECKUE PEaKTUBHI,
oOpalleHne ¢ HUMH, METOIbl HEUTpaTU3aIIH.

OCHOBBI XUMHMYECKOr0 aHaIn3a (4 4)

XuMu4ecKkui aHanu3. 3a1a4u ¥ 00J1aCTH MPUMEHEHUS! XUMUYECKOT0 aHaIH13a.
Bunasl xumudeckoro ananusza. TpeOoBaHHs, NPEABSABISEMbIE K AHAIUTHYECKUM
peakusam. Knaccupukanus aHaTUTHUYECKUX PEAKIINM 10 XapaKTepy XUMUYECKOTO
B3aUMOJCUCTBHASL M MO IPUMEHEHUIO. YCJIOBUS IIPOBENCHUS AHATUTUYECKUX
peaknuii. KauecTBeHHBIE peakiiny Ha Hanbosee BaXKHble KATUOHBI U AHUOHBI.

PacTrBopbl. MeToabl onpeae/ieHnsi KOHUEHTPALMU PACTBOPOB.
Turposanue (7 4)

PactBopel. Mepa pactBopumocTd. MeTOapl ONpeneieHuss KOHIIEHTPAlNU
pactBopoB.  TutpoBanme. CyIIHOCTH  METOAA.  YCTAHOBICHHE  TOYKH
sKkBUBaJICHTHOCTU. MHiukaTopel. [ToHsTHE 00 SKBHUBAJIEHTE, SKBUBAJICHTHOM Macce,
HOPMAaJIbHOM KOHIICHTpAIMU pacTBOpoB. Knaccudukaius MeTo10B TUTPOBAHUS 110
crocoOy MPOBEICHUS TUTPOBAHUS U T10 TUITY PEaKIIMH, JIeXKalled B OCHOBE METO/1a.
CranaapTHbBIN pacTBOP, CIOCOOBI €10 MpUroToBiaeHus. CTaHaapTU3aIMs PACTBOPOB.
KucnoTHo - 0CHOBHOE TUTPOBAHUE.

Tema: AHaJIN3 HEKOTOPBIX 00bEKTOB OKpY:Karomei cpeanl (7 1)
KoHTpons  kayecTtBa Boabl. XuUMHYeCKHd aHanu3 Bold.  OnpeneneHue
WHJVBUyaJbHbIX HEOPraHWYECKHX KOMIIOHEHTOB BOJ. JKECTKOCTh BOJBI, €€
ONpEAEICHHE W YCTpaHEHHe.  XHMHYECKas  XapakTepUCTHKAa  IOYB.
Konopumerpuueckoe ompenenenue pH moussl. M3ydenue OydepHoil emkocTu
IIOYBBI.

Tema: Konrpoub kadecTBa npoayKkToB nuranus (12 4)

KonTpone kadecTBa mpoaykToB nuTaHusd. OpraHoNENTAYECKOE HCCIEIOBAHUE.
Onpenenenne anTounaHoB. OrnpeneneHne KapoTHHOUIOB. JKCIPECC METOIbI
YCTAaHOBJICHUSI COOTBETCTBUS MYEJIMHOTO MeJa TpeOOBaHUSAM JEHCTBYIOIIETO
crangapra. OmnpeneneHne MacCOBOM [ONHM PEAYLMPYIOIIMX BEIIECTB B MEE.
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Omnpenenenue MexaHMYECKUX mpuMmecerd B Meze. OOHapy)eHHe U UICHTU(DUKAIUSI
Kpaxmaiia B 1mokosnazae. O6HapykeHre KopenHa U BblAeJIeHHE Macia B IIOKOJIa/Ie.

I/I3yquHe MOJIOKa KaK 5MYJIbCHUU.

V. Temaruuyeckoe NJIaHUPOBaAHUE
Ne Tema JlaTa npoBeaeHust
Beenenue (5 1)

1-2 Beenenue. O6mue npaBuia pabOThl B XUMUYECKOU 06.09.24
maboparopuu. TexHuka 6e30MacHOCTH T
TpeGoBaHus K MOMEIIEHUIO B JIA0OPATOPUH. 13.09.24
XuMuueckas mocyzaa u Ipyrue npuHaiexxHocTd. [IpaBuna 20.09.24
paboTHI C MOCY0M. e

5 XHMHUYECKHE PEAKTUBEI, 00paICHUE ¢ HUMH, METOIbI

N P P 27.09.24
HeHTpaIr3aum.
Tema: OcHOBbI XUMHYECKOI0 aHaau3a (4 1)
6 [Bamaum " obmactu PUMEHEHUS
XUMUUYECKOTO aHaIMu3a. Buasl XUMUUYECKOTO 11.10.24
aHaJIM3a.
Krnaccudukanus peakiyii B KaueCTBEHHOM aHAIN3E 18.10.24

8-9 |KauecTBeHHBIC peaKIIMU Ha HAaMOO0JIee BaXKHbIC KATHOHBI U 25.10.24

AHHUOHEI. 08 11 24

T ma: PacTBopsl. MeToabl onpeiesieHUs KOHIEHTPAauu pacTBopoB. Turposanue (7 4)

10 | PactBopsl. Mepa pacTBOpuMOCTH. METOIBI OnpeeeHus 15.11 24
KOHIICHTpAIlMH PacTBOPOB R
11 | IlpuroroBieHue pabounx pacTBOPOB C U3BECTHON MAaCCOBOI 22 11.24
OJIEN BEIECTBA. B
12 | IlpuroroBneHue paboumnx pacTBOpOB  MYyTEM 29 11.24
pa3baBiieHUs U KOHLIEHTPHUPOBAHUSI. B
13 | IlpuroroBienue pabo4YMX PacTBOPOB NMYTEM CMELIMBAHUS
MCXOJIHBIX PACTBOPOB ¢ pasHbIM 3HaueHueM MaccoBoil nom| 06.12.24
BEIIECTBA.
14 | TurpoBanue. CymHOCTb METO/A. 13.12.24
15 | KucnotHo-oCHOBHOE TUTPOBAHHE 20.12.24
16 | OnpeneneHre KUCIOTHOCTH 27.12.24
Tema: AHAIU3 HEKOTOPBIX 00bEKTOB OKPY KA LIeil
cpens (7 1)
17 | KoHTpoJsb KauecTBa BOJIHI. 17.01.25
18 | XuMuueckuii aHalIu3 BOJ 24.01.25




19 I?;ﬁ)ﬁg;ggl;gz ZE;MBHI[YMBHHX HEOPraHUYeCKUX 31.01.25
20 | XKecTKOCTb BOMIBI, €€ ONPEACICHUE U YCTPAHCHHUE 07.02.25
21 | Xumudeckas XapakTEpPUCTHKA TTOYB 14.02.25
22 | Konopumerpuueckoe onpenenenne pH mousb 21.02.25
23 | Uzyuenue OydepHO eMKOCTH MTOYBHI 28.02.25

Tema: KontpoJsb kauyecTBa npoaykToB nutanus (11 1)
24 | KoHTpoIb KauecTBa MPOAYKTOB TUTAHHUS 07.03.25
25 | OpraHoyenTHYeCKOe UCCIIETOBAHNE 14.03.25
26 | OnpeneneHue aHTOIMAHOB 21.03.25
27 | OmpeneneHre KapOTHHOUIOB 04.04.25
28 | Dkcrpecc MeTObl YCTAHOBJICHHS] COOTBETCTBUS IMUEITUHOTO

Meaa Tp€60BaHI/IHM ;[eﬁCTBy}omero cTaHjgapTa 11.04.25
29 | OmpeneneHre MacCOBOM JIONMH PENYIUPYIONINX BEIIECTB B

o O PEAYIHPYIOTHIE BEt 18.04.25
30 | OmpenencHre MEXaHMYECKUX MMPUMECEH B Mee 25.04.25
31 | OpranonenTtudeckas OIeHKa IIIOKOIaa 16.05.25
32 | O6HapyxeHue 1 uIeHTU(DUKAIMS KpaxMaja B IIOKOJIa1e 23.05.25
33 | O6nHapyxeHue KodernHa U BbIICIICHHE Maciia B IIIOKOJIaze 25.05.25
34 | M3ydeHue MoJioKa KaK dMYJIbCUU 30.05.25

V1. Onucanue yueOHO-MeTOAUYECKOT0 U MATEPUAIBLHO-TEXHUYECKOI 0

o0ecneueHust 00Pa30BaTEJIbHOI0 MPOLECCA M0 MPEeAMETY

MartepuajibHO-TeXHHYECKOe odecnedeHne 00pa3oBaTeIbHOr0 npouecca

Jli1s 00y4ueHus yyaluxcsi OCHOBHOM LIKOJIBI B COOTBETCTBHUH C TPEOOBaHUSIMU
®denepabHOTO TOCYAAPCTBEHHOI'O O0Pa30BaTEIbHOIO CTaHIapTa HEoO0Xoauma
peanmzanusa JeATENbHOCTHOrO mnoaxona. OcHamieHune B Oonblied  YacTu
cootBeTcTBYeT [lepeuHto 060pyaoBaHus KaOMHETa XUMUU U BKJIIOYAET pa3IHyuHbIe
TUIBI CpeACTB oOyueHus. bomipiiyro yacTh 000pyIOBaHUS COCTAaBIAIOT y4eOHO-
MpaKkTHUeCKoe U y4deOHO-TabopaTopHOoe 0OOpYJOBaHHE, B TOM YHCIE KOMILICKT
HATypaJIbHBIX OOBEKTOB, MOJEIHM, NMPUOOPHI M HMHCTPYMEHTHI IS TMPOBEACHUS
JEMOHCTpAlMid U MPAKTUUECKUX 3aHATUN, JEMOHCTPAMOHHBIE TAOJIUIBI, BUIEO,

MEaua OCHAIlICHUC.

Y4eOHO-MeTONUYECKOE o0ecTedeHHne Kypca

1. ZaitieB O.C. HccnenoBaTenbCkuii MpakTUKyM 10 oOmmed xumuu. — M.: U3n-
Bo MI'Y,1994.
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9. Kysybosa JI.U., lllyBaeBa O.B., Anomma [.H. D371eMeHTBI-9KOTOKCUKAHTHI B
MUIIEBBIX ~ TPOAYKTaX. | UTHEHWYECKHE  XapaKTEePUCTHKH, HOPMATHUBHI
COZIEpP)KaHMSI B THIIEBBIX MPOAYKTaX, METOABI OMPECICHHS: aHATUTHICCKUI
0630p. / [lox pex. I'JI. Anommna. HoBocubupck: I'TTHTE CO PAH, 2000.

10. Unrepuer-pecypcsl http:// anchem.ru
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