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1. LIEJIM OCBOEHMWS ANCLUILINHBI (MOIYJIST)

(hopMupoBaHHe PEIMETHBIX KOMIICTEHINH CTYI€HTOB IeAarornieckoro 00pa3oBaHys HA OCHOBE OBJIAACHUS COCPKaHIEM
JUCHUIUTUHBI « DU3UKO-XUMHYECKHE METO/Ibl aHATIH3a)»

2. MECTO JUCHHUTIJIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOI'PAMMBI

Huxn (pasgen) OIT: | b1.B.02./1B.01

2.1 | TpeGoBaHus K NpeIBAPUTEIBLHOMH MOATOTOBKE 00Y4aKOIIEr0Csi:

2.1.1 | Heoprannueckuii cHHTE3

2.1.2 | Opranuueckasi XUMHS

2.1.3 | Ucropust Xumuu

2.1.4 | ®usndeckas ¥ KOJUIOUAHAS XUMHUS

2.1.5 | AHanuTryeckast XUMHS

2.1.6 | Pemrenne XuMHUYECKHX 3a1a4

2.1.7 | O0mas u HeopraHu4ecKast XUMHS

2.2 | JucuunauHbl (MOAYJIH) M IPAKTHKH, /IS KOTOPBIX OCBOEHHE JAHHOW AUCHUIIJIMHBI (MOAYJI51) HEOOX0IUMO KaK
npealiecTBymoIlee:

2.2.1| YueOHas (03HaAKOMHTEIbHAS ) IPAKTHKA ((DU3UKO-XMMHUYIECKHAE METO/IbI aHAIIH32)

2.2.2 | llpuknagHas XuMust

3. P OPMUPYEMBIE KOMIIETEHIIUU U THANKATOPBI UX TJOCTUKEHUS

IIK-1: CnocoGen ocBauBaTh U UCMOJIb30BATH TeOpPeTHYECKUE 3HAHNUS U MPaKTHYeCcKHe YMEeHHs U HABBIKH B MpeIMeTHOM
00J1aCTH NMPH pelieHNHU NPodeccHoHATBLHBIX 32124

IIK-1.1: 3HaeT CTPYKTYpY, COCTAB U AUAAKTHYECKHE eJUHULIBI PeAMETHOI 00J1acTH (MpenoJaBaeMoro npeamera)

3HaTb:

Ypogsens 1 3HaTh B OOIIHMX YepTaxX CTPYKTYPY, COCTAB M JUIAKTHUCCKHE CAMHHUIIBI TUCIIATUINHBI
«DU3UKO-XUMUYECKHE METOIBI aHATH3ay.

Yposens 2 3HATh CTPYKTYPY, COCTaB U AMJAKTHYECKHE €IMHUIIBI JUCIUTLTUHBI « DU3UKO-XUMHUYECKHE
METOBI aHATH3a.

VYposens 3 3HATh M XapaKTepPH30BaTh CTPYKTYPY, COCTAB U IUAAKTHUCCKUE SHHUIIBI TUCIIUIITHHBI
«DU3UKO-XUMHUYECKHE METOBLI aHATIN3a.

YMmeTh:

VYposens | YMeTh ocyliecTBIATh 0TOOP OTAEIBHBIX SJIEMEHTOB Y4€OHOTO COICPIKAHUS 110

aucuuIinHe «OU3UKO-XMMUYECKHEe METO/IbI aHAJIN3a) JUIS €T0 pean3alii B
00pa30BaTENILHOM MIPOLECCE C MOMOLIBIO MTeJarOrHYeCKUX TeXHOJIOr Ui, B ToM uncie UKT,
B cooTBeTcTBUH C TpedoBaHuamu GI'OC OO u I'OC COO.

VYposens 2 VMeTb ¢ TOMOIIBI0 HACTABHHKA OCYLIECTBISATH OTOOP yueOHOr0 CoepIKaHHs 110
aucuuIuInHe «DU3UKO-XMMUUYECKHE METO/Ibl aHAJIN3a» UL eT0 Pean3aliy B
00pa30BaTENILHOM MIPOLECCE C MOMOLIBIO NTeJarOrHYECKUX TeXHOJIOr Ui, B ToM uncie UKT,
B cooTBeTcTBUH C TpedoBaHuamu GI'OC OO u I'OC COO.

Yposens 3 YMeTb 0CyLIECTBIATE OTOOP y4eOHOro coaepkKaHus N0 JucuuiuinHe «DU3HUKo-
XUMHYECKIE METO/BI aHAIN3a» I €T0 Peall3alii B 00pa30BaTeIbHOM MpoIiecce ¢
TIOMOIITBIO TTeJarOTHYECKUX TeXHONIOrHi, B ToM ncie KT, B cooTBeTcTBHY C
tpebosanuamu ®I'OC OO u T'OC COO.

Baanern:

VYposensb 1 BrnasieTh HEKOTOPHIMH HABBIKAMH PEIICHHS TPOPECCHOHANBHBIX 3a8/1a4 10 00YUCHHIO
XUMHHU C UCITIOJIB30BAHHUEM 3HaHHﬁ B O6J'IaCTI/I (1)I/I3I/IKO-XI/IMI/I‘{CCKI/IX METOJO0B aHaJIn3a.

YposeHsb 2 Bragets HaBbIKaMU penieHns TPo(ecCUOHATBHBIX 33124 IT0 O0YICHHIO XUMHUH C
HCIIOJTF30BaHUEM 3HAHWIA B 007aCTH (YU3UKO-XMMHYECKUX METOIOB aHaIN3a Ha 0a30BOM
YpPOBHE.

Yposens 3 Bragets HaBbIKaMU pernieHns TPo(hecCHOHATBHBIX 33129 IT0 O0YICHHIO XUMUH C

HCITOJIb30BAaHUEM 3HAHHUH B 007aCTH (1)1/13I/IKO'XI/IMI/I‘{CCKI/IX MCTOOOB aHajJIu3a B
HECTAHAAPTHBIX CUTYyallUsX UK CUTYalluAaX MOBBIIIEHHOH CJI0KHOCTH.

IIK-1.2: YMeeT ocyliecTBIATH 0TOOP Y4eOHOT0 cofAep:KaHUs /Il €ro peajnu3aluy B pa3ju4HbIX popmax o0yueHus B
cooTBeTcTBHH ¢ TpebopaHuamu ®IroC OO

3HaTh:

Vposens 1 3HaTh HEKOTOPBIC MPUHIIMITBI 0TOOPA Yy4eOHOTO COACPKAHMS JJISl €70 PeaIU3allii B
pasnu4HbIX popmax oOydeHus B cooTBeTcTBUH ¢ TpeboBanusmu @I'OC OO.

Yposens 2 3HaTh IPUHIMIEI 0TOOPA YYEOHOTO COAEPIKAHUS I €T0 PEATH3AIMU B Pa3ITHIHBIX
¢dopmax o0yuenus B coorBercTBur ¢ TpedboBanusMu ®I'OC OO Ha 6a30BOM ypOBHE.




Yposens 3

3HATh IPHUHIHMITBL 0TOOPa YIEOHOTO COMEPIKAHHMS IS €T0 PEAT3aliH B Pa3IMIHbIX
(hopmax oOyuenust B coorBercTBuu ¢ TpeboBanusMu @I'OC OO Ha npoJBHHYTOM YpPOBHE.

YMmern:

Yposens | YMeTh MPOosIBIATh HEKOTOPbIE YMEHUSI OCYLIECTBISTE OTOOP y4eOHOr0 COAepKAHUS IS
€ro peajlu3allui B pa3inuHbIX GopMmax o0ydeHus B cooTBeTCTBUU ¢ TpeboBanusMu OI'OC
00.

Yposens 2 YMeTh ¢ IOMOIIbIO HACTABHUKA OCYIIECTBIATH OTOOP y4eOHOr0 COepKaHUs JUIs €T0
peanu3aluy B pa3InuHbIX GopMax o0ydeHus B cooTBeTCTBUM ¢ TpeboBanusmMu GI'OC
00.

VYposens 3 YMeTb caMOCTOSTENIBHO OCYIIECTBIIATE OTOOP YUEOHOTO COAEPKAHUS IJISI €TO Pean3aIin
B pa3nuuHbIX (hopMax oOyueHus B cooTBeTcTBHHU ¢ TpeboBanusMu GI'OC OO.

Baapners:

Vposens 1 BrnaneTh Ha MOPOTOBOM YPOBHE HABBIKOM O0TOOpa Y4€OHOTO COJIEpKAHUS JIISl €r0
peanu3aluy B pa3InuHbIX hopMax oOydeHus B cooTBeTcTBUM ¢ TpeboBaHusMu GI'OC
00.

Yposens 2 Brnagers Ha 6a30BOM ypOBHE HaBBIKOM OTOOpPa yue€OHOIo CoJepKaHusl IS €ro
peanu3alyy B pa3InuHbIX hopMax oOydeHus B cooTBeTCTBUM ¢ TpeboBanusmMu GPI'OC
0O0.

VYposens 3 BrageTs Ha MPOIBUHYTOM ypOBHE HABBIKOM 0TOOpa yIeOHOTO COEPKAHUS IS €T0

peai3aiuy B pa3IniHbIx popMax o0ydeHus: B COOTBeTCTBHH ¢ TpeboBanusimu OI'OC
00.

IIK-1.3: IleMoHCTPpUPYeET yMeHHE pa3padaThIiBATh pa3jinyHble GOpPMBbI yueOHbIX 3aHATHIA, IPUMEHSATh METO/Abl, IPUEMBbI U
TEeXHOJI0THHU 00y4eHHUsl, B TOM YHcJie HHPOPMALHOHHbIE

3HaTh:
VYposens 1 3HaTh HEKOTOPbIC (HOPMBI YUCOHBIX 3aHITHH, MPUMEHITH METO/IbI, IPHEMbI U TEXHOJIOTHH
oOyueHusl.
Yposens 2 3HaTb paznuyuHble (OPMbI yIEOHBIX 3aHATUH, IPUMEHATh METO/IbL, IPUEMB] I TEXHOJIOTHU
oOydeHusl.
Yposens 3 3HaThb pa3nuuHble GOPMBI yIEOHBIX 3aHATUH, IPUMEHATh METO/bI, IPUEMBI U TEXHOJIOTHU
00y4eHHs, B TOM YHCIIe HHPOPMALUOHHEIE.
YMmern:
VYposens 1 VYMeTs pa3pabaTeIBaTh HEKOTOPBIE (POPMEI YUeOHBIX 3aHATHIL, IPUMEHATh METOJHI,
TPHEMBI ¥ TEXHOJIOTHH O0YJCHHUS.
Yposens 2 YMeTh pa3pabaTeiBaTh pa3iuuHble GOPMbI pa3audHbe GOpMbI yueOHBIX 3aHATHH,
HPHMEHSTH METOIbI, IIPUEMBI U TEXHOJIOTHH O0yIeHHSI.
Yposens 3 YMeTh pa3padaTeiBaTh pa3nuuHble (GOPMBI yIeOHBIX 3aHATUI, IPUMEHATH METOIBI,
[PUEMBI U TEXHOJIOTUU 00ydEHUsl, B TOM YHciIe HHPOPMALILOHHBIE.
Baanern:
VYposens 1 BrnazieTs HEKOTOPHIMHU HaBBIKAMH Pa3pabOTKH yIeOHBIX 3aHATHIH, IPIMEHITh METOMIEL,
MPUEMBI ¥ TEXHOJIOTHU 00ydEHUs.
VYposens 2 BrnazeTs HaBBIKAMH pa3pabOTKH HEKOTOPBIX (hOPM yUIeOHBIX 3aHATHIA, TPHUMEHATh METOIEL,
TPHEMBI ¥ TEXHOJIOTHHI O0YICHHUS.
Yposens 3 Bnagets pasnuuabiMu GpopMaMu yueOHBIX 3aHATHH, IPUMEHATH METOABI, IPHEMBI 1
TEXHOJIOTHH 00y4YeHUs, B TOM 4uciie HHYOPMAIOHHBIC.
4. CTPYKTYPA H COAEP KAHUE JUCHUIIJIMHBI (MOLY JIS)
Kon HaumenoBanue pa3esioB 1 TeM /BH]L Cemectp / | YacoB | Komnerten- | Jlutepatypa | Uute | Ilpumeuanue
3aHATUSA 3aHATHA/ Kypc 1170 U 3J1. pecypchl | pakT.
Pa3znea 1. Paspnea 1.
DJIeKTPOXMMHYeCKHEe MeTOIbl AHATH3A
11 Tema 1. Dnextponus. 8 10 IK-1.1 K- JI1.1J11.2 Bxoanoit
OnextporpaBuMeTpus (24). 1.2 TIK-1.3 JI1.3J11.4 KOHTPOJIb
Tema 2. KynoHoMeTpHueCKre METOAbI (TecTupoBaHue).
aHanmu3a(2y). CocraBienue
Tewma 3. KoHIyKkTOMETpHYECKHE METOMBI KOHCIICKTOB
aHanuza(2u4). JeKIui no
Tema 4. IToTeHIMOMETPUIECKUE METO/bI TeMaM.
aHanmu3za(2uy).
Tema 5. BonpTammnepomerpuieckue
MeToAbI aHanmu3a(24). /JIex/




1.2 Tema 1. DneKkTpoaHBIN OTEHIMAT. 20 TIK-1.1 IIK- J1.2J11.4 OT4eTsI 10
DNEKTPOXUMUYECKUI SKBUBAICHT (44). 1.2 TIK-1.3 nabopaTopHbIM
Tema 2. Dnextponus. 3akons! Papazest pabotam.
(44). Pemenue 3anau
Tema 3. Konnykromerpus(44). 10 TEMAM.
Jla6opaTopHas padota Nel
«DNEeKTPOrpaBUMETPHUECKOE
OIIpeZIeNIEHHE COJIEP KaHUs MEU B
pacTBOpe MeIHOTO Kyrmopocay(44).

JlaGopatophas pabora No2
«[ToTeHIIIOMETPUYECKOE TUTPOBAHHE
CMECH XJIOPOBOAOPOIHON U OOpHOI
Kkucinot»(4q). /Tlp/

1.3 Tema 1. MeToj monypeakuuiia 27 IK-1.1 IIK- J1.2J11.4 WNunuBuayansH
ypaBHeHusix OBP(12u). 1.2 TIK-1.3 o€ JoMallHee
Tema 2. Xumuueckuii u 3a1aHue.
AIIEKTPOXUMHYECKUN IKBUBAJICHT [TuceMeHHast
(15u). /Cp/ KOHTPOJIbHAS

pabota Nel.
Paznea 2. Pazgen 2. OnTuueckue u
XpoMaTorpaguyeckue MeTobl AaHAJIH32

2.1 Tema 6. CriekTpajibHbIe METOIbI aHATIHN3a 8 MK-1.1 TIK- | JI1.2J11.4 Cocrasinenue
(29). 1.2 TIK-1.3 KOHCIIEKTOB
Tema 7. ATOMHO-?MHCCHOHHBIE METObI JeKIui o
aHanmm3a(2q). TeMaMm.
Tema 8. MonekymsipHast CHEKTPOCKOTIHS
(29).

Tema 9. XpomaTorpaduyeckue METOIbI
aHanuza (2y). /Jlex/

2.2 Tema 4. MonekyssipHas CIEKTPOCKOTIHS. 16 TK-1.1 IIK- J1.2J11.4 OT4eTsI 110
Tema 5. ATOMHas CIIEKTPOCKOIHS. 1.2 TIK-1.3 71a00paTOPHBIM
JlaGoparopHas paGora Ne3 paboram.
«Konopumerpuueckoe onpezeaeHue Pemenue 3anau
coneprkanust noHoB xene3a (111) B 0 TeMaM.
pacTBope».

Jlabopatophas pabora N4
«Xpomarorpadudeckuii aHaIN3.
Onpenenenre coaepKaHusi HOHOB MarHUs
METOJIOM HOHOOOMEHHOM
xpomarorpaduu». /I1p/

2.3 Tema 3.0ntudeckas IIOTHOCTh. 3aKOH 26,85 | IK-1.1 IIK- J1.2J11.4 [MucbmeHHast
Bbyrepa-Jlambepra-bepa(12y). 1.2 TIK-1.3 KOHTPOJIbHAS
Tema 4. KauecTBeHHBIH 1 pabota No2.
KOJINYECTBEHHBIN CIIEKTPaIbHbIN aHAIN3 Hanucanue
(14,854). /Cp/ pedepara.

2.4 3auer /KP3/ 0,15 | IIK-1.1 IIK- JJ1.2J11.4 Bompock! k

1.2 TIK-1.3 3a4ery

5. ®OHJ1 OIEHOYHBIX CPEJICTB

5.1. KonTposabHbie BONPOCHI M 3a1aHUSA

BxoHO# KOHTPOJIb (TECTUPOBAHUE)

1. Kax BeIYucIIsieTcsl MOJISIPHAs Macca SKBUBAJICHTA B PEAKLUAX OKUCICHHS-BOCCTAHOBICHHS?
a) MOJIApHAas Macca JEITUTCS Ha YUCII0 HOHOB BOAOPO/Ia, YUACTBYIOMIUX B PEAKI[HN;

6) MoJsIpHas Macca AEJIUTCS Ha YUCI0 HOHOB TUIPOKCHIA, YUACTBYIOIIUX B PEAKLIUM;

B) MOJIIpHAs Macca JEJIMTCs Ha IPOU3BEICHUE CTEIICHN OKUCICHNUs MeTalla Ha YKCJI0 aTOMOB METaJlIa;
I') MOJIIpHasl Macca AENUTCS Ha YUCIIO JIEKTPOHOB, YUaCTBYIOIIUX B PEaKLHUU.

2. Yem nosp3yroTcs 171 XapaKTEepUCTUKU OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ITPOIIECCOB?
a) 3HAYCHUSIMU JJIEKTPOOTPHUIIATEIILHOCTH HJIEMEHTOB;
0) 3HaYEHUSAMH PEIOKC-TIOTECHINANOB;

B) YHCJIOM NPHUHSATHIX WIN OTJAHHBIX 3JIEKTPOHOB;

T') 3HAYEHHEM CTETICHH OKUCIICHUSL.

3. Yro Ha3bIBaeTCS CTAHIAPTHBIM PEIOKC-TIOTEHIHAIOM?
a) MOTeHIIMA aphl, U3MEpeHHbIN npu Temneparype 0°C;




6) nmoTeHLUAal napbl, U3MEPEHHBIH Npu Temieparype 18-25°C; KOHLEHTpalMKY HOHOB PaBHBI MEXIY CO0O;

B) MOTEHIIMAJ Mapbl, U3MEPEHHBIH pu Temneparype 18-25°C npu akTHBHOM KOHIIEHTpAIMKA HOHOB 1 MOJIB/I B ape co
CTaHIapTHBIM BOJOPOIHBIM 3JIEKTPOIOM;

T') IOTEHIUAI TIapbl, ©3MEPEHHBIH npu Temneparype 0°C, npu aKTHBHO# KOHIIGHTPAI[MH HOHOB 1 MOJIB/II.

Texymuii KOHTPOIB
TIpumepsl 3a1aHUi HHAMBHUYaJIbHOTO JOMAITHETO 3aaHuUs

Bapwuanr 1

1. Jommmure ypaaenne OBP, paccraBpTe KO3 (UIMCHTHI, HCIOIB3YS METOJ 3JIEKTPOHHOTO OaJlaHCa MIIH METO/] OJTyPeaKIii,
YKa)XXUTE OKHUCIIUTEh H BOCCTAHOBHUTEIIb.

H2SO3 + 12 +H20 = ...

2. PaccraBbTe k03 durrienTs! B ypaBHeHnn OBP, ncnone3ys MeTo/ 3JeKTpOHHOTO OalaHca MIIH METO/I TTOJTypPEeaKIni, YKaKUTe
OKHCIIUTENb ¥ BOCCTAHOBHUTEIb. YKaXXKUTE HANPaBJICHUE JaHHOW pPeakuuy MPY N3BECTHOM 3HAUEHHH PH M aKTHBHOCTSIX PeareHTOB
(Moub/im). Uncso B cCKOOKax COOTBETCTBYET aKTUBHOCTH BEIIECTBA IO MOPS/IKY HATUCAHUS YPAaBHEHUS.

Sb + Br2 + KOH = KShO2 + KBr + H20

pH = 8,5 (1-0,001; 2-0,05; 4-0,002; 5-0,03)

3. CocraBbTe CXeMy TaJIbBAHUUECKOI'O JIEMEHTA, BKIIOYAIOLIEro yKa3aHHble MeTa/uibl. Paccunraiite OJIC npu n3BecTHBIX
aKTHBHOCTSAX HOHOB (MOJIb/11), pu Temieparype 298 K u T1. Hanumyre 31eKTpoHble U CyMMapHbIe YPaBHEHHUS PEaKIUi,
MIPOTEKAIOLIUX B TAIbBAHUYECKOM dIIEMEHTE.

Mens — kaamuii. a(Cd2+) = 0,8; a(Cu2+) = 0,01; T1 = 350 K.

Bapuant 2

1. Honmmure ypaBueHue OBP, paccraBbre K03 (OUIIMEHTHI, HCIONB3YS METO]] 3JIEKTPOHHOT0 OallaHca WITH METO/T MOJypeaKIni,
YKa)XHUTE OKHCIUTENb H BOCCTAHOBUTEI.

Mn(NO3)2 + (NH4)25208 + H20 = HMnO4 + ...

2. PacctaBbTe K03 duieHTs! B ypaBHeHHH OBP, ncons3ys MeTo 3JIeKTPOHHOTrO OalaHca WIIM METOJ| IOJypeaKkui, yKaKuTe
OKHCJIUTENb U BOCCTAHOBUTEIIb. YKaXKUTE HANlPaBJICHUE JaHHON peaKluy IPU U3BECTHOM 3HaueHUH PH U akTUBHOCTSIX peareHTOB
(Moub/i). Unciio B CKOOKax COOTBETCTBYET aKTHBHOCTH BEIIIECTBA 0 MOPSIKY HAITUCAHUS YPABHEHHUS.

Au + H2SeO4(xonm.) = Au2(Se04)3 + H2SeO3

pH = 2,5 (3-0,0005; 4-0,005)

3. CocraBbTe CXeMy raJIbBAHUUECKOTO dJIEeMEHTa, BKIIOYAIOIIET0 YKa3aHHble MeTaiutsl. PaccunTaiite 3/1C npu n3BECTHBIX
AKTHBHOCTSX HOHOB (MoJIb/1), pu Temmnepatype 298 K u T1. Hanummre 5n1eKTpogHble U CyMMapHbIe YPaBHEHHUS PEaKIHi,
MPOTEKAIOUIUX B FaJIbBAHUUECKOM HJIEMEHTE.

XKenezo — ceunen. a(Fe2+)=0,01; a(Pb2+)=10,5; T1 =273 K.

5.2. Tembl NHCBMEHHBIX PadoT

TeMbl TeKIM 71 COCTaBICHHUS KOHCIIEKTOB

Tema 1. DnexTponu3. DIeKTPOrpaBUMETPHS.

Tema 2. KynonoMeTpuyeckue METObl aHATIH3A.
Tema 3. KonnykroMeTpUYecKUe METObI aHAIH3A.
Tema 4. IloTeHIHOMETpUYECKHE METObI aHANIN3A.
Tema 5. BonpraMnepoMeTpu4ecKue METOIbl aHAJIN3A.
Tema 6. CriekTpasibHblE METObI AHAJIN3A.

Tema 7. ATOMHO-?MHCCHOHHBIE METOIbI aHATIU3A.
Tema 8. MonekynsipHasi CHEKTPOCKOTIHS.

Tema 9. Xpomarorpaduueckue METOABI aHANU3A.

Tembt JJIA BBIIIOJTHEHUSA OTYETOB 110 J'Ia60paTOpHI)IM pa60TaM

JlabopaTopHast padota Nel «DneKTporpaBUMETpHUYECKOE ONPENIeNICHNE COACPIKAHUS METU B PACTBOPE MEIHOTO KyIIOpOCay.
JlabopaTopHast padota Ne2 «IIoTeHIMOMETPUUECKOE TUTPOBAHHE CMECH XJIOPOBOJOPOIHOM U GOPHON KHCIIOTY.

JlaGoparophas pabora Ne3 «Konopumerpuueckoe onpezaenenue cojepxanus HoHoB xenesa (111) B pactBope.

JlaGoparophas pabora Ned «Xpomarorpaduueckuii ananuz. OnpeneneHne coaepKaHusi HOHOB MarHUsl METOJIOM HOHOOOMEHHOM
Xpomarorpadum.

Tewmsl pedepaton

1.)KI/I3HB, ACATCIBHOCTD U HAYYHBIC pa6OTBI BBIAAIOUIUXCS OTCUCCTBECHHBIX YYCHBIX-XUMUKOB.
2. DU3HKO-XMMHUYECKIE MCETOJBI aHAJIM3a B Pa3JIMYHbIX O6J'[aCTﬂX MPOMBIIIJICHHOCTH.
3.Teopus porosdpdexra.

4. XUMHUYECKIE METObI aHAJIN3a TI0YBBHI.

5.Metoabl aHaNM3a XUMUYECKOTO COCTaBa MUHEPAJILHON M MTUTHEBOM BOJIBL.
6.DU3MKO-XUMHUYECKIE METO/IbI aHAJIN3a METO/Ibl aHAIN3a JIEKAPCTBEHHBIX CPE/ICTB.
7.MeTobI SKCTPaKINH B NCCIIEIOBAaHUH PABHOBECHH.

8.ITpo0ieMbl KauecTBa MUTHEBOM BOJIBI.




9.IIpoMBblIIITIEHHBIE BPEIHBIE Ta3bl — 3arPSA3HUTENN aTMOC(EPHL.
10.AHanu3 CHEroBOH BOJIBI.

11.Xumuaeckuit aHaIN3 MOJIOKA M KUCIIOMOJIOYHBIX MTPOYKTOB.
12.®u3nKo-XUMHIECKAE METOIbI AHAIN3A MTUIIEBBIX IPOTYKTOB.

5.3. ®oH/1 OLIEHOYHBIX CPeCTB

Tumnossie BOIIPOCHI K 3a4€TY IO AUCHUIINHE «DPUBNKO-XUMHUYECKHE METO/IbI aHAIIA32)

1. JlafiTe KiIacCUQUKALIMIO METOIOB aHAK3a B XUMUHU. OXapaKkTepu3yiTe PU3NKO-XMMHUIECKUE METO/Ibl aHan3a. PackpoiiTe
HOHSTHUS: AHATUTHIECKUH CUT'HAN, TPagynpoBoYHast QYHKIHS, 9yBCTBUTEILHOCTD, IIpeien oOHapyxeHus, ¢hoH. [lepeuncinte
JOCTOMHCTBA M HEAOCTATKU (PU3NKO-XUMHIECKHUX METOI0B aHAIN3A.

2. OxapakTrepu3yiiTe oNTHYECKHe METOAbI aHanu3a. [lepeunciuTe XapaKTepUCTUKY JIEKTPOMArHUTHOTO U3llydeHus. Jlaiite
OIIpeieNieHNe MTOHATUIO CIIEKTP U3IydeHus. ONUIIuTe cXeMmy npudopa MOHOXpoMaTopa.

3. OxapakrepusyiiTe METO aTOMHO-3MHCCUOHHOTO CIIEKTPAIbHOr0 aHanu3a. ONUIINTE IPUHIUI METO/a, PACCKaXKUTE 00 UCTOPUU
ero pasButus. Jlaiite cpaBHUTEIBHYIO XapaKTEPUCTHKY HCTOUYHUKOB BO30YKIICHHUS: TUIAMSL, DJIEKTPUUECKasl yTa, JIeKTPHIEeCKas
UCKpa, BBICOKOYACTOTHAsI MHYKTUBHO-CBsI3aHHAs IIa3Ma.

4. Tepeuncnute cnocoObl PErUCTPAIMH CIIEKTPOB B ATOMHO-3MHCCHOHHOM CIIEKTPajIbHOM aHaiu3e. Oxapakrepusyire
Ka4eCTBEHHBIH U KOJIMYECTBEHHbIH aTOMHO-?MUCCHOHHBIN CIIEKTPaJIbHBII aHAIN3.

5. OxapakrepusyiiTe METO MOJIEKYIIPHO-aICOPOLIMOHHOTO CIEKTPAIbHOrO aHanu3a. ONUIIUTE IPUHIMI METO/1a, PACCKAXUTE 00
ucropuu ero passutua. Chopmynupyiite 3akoH byrepa-JlamGepra-bepa. [lepeunicinute 0oCHOBHBIE y311bI IpubOpa
cnekrpodoromerpa.

6. HazoBuTe 0co0eHHOCTH (DOTOMETPUYECKUX PeaKlnii. YKaKUTe YCIOBUS MPOBEACHUS (OTOMETPUIECKOTO aHamm3a. JlaiTe
ornpezeneHns: oCHOBHBIM MOHATHAM: DOK, cBeTodmibTp, KioBeTa, k0adhunmeHT ceeromnonaronieHus. [Ipuseante npuMepst
HCTIONIB30BaHUS METO/1a (OTOMETPHHN B KAUECTBEHHOM H KOJIMIECTBEHHOM aHaJIN3e.

7. OxapakTepu3yiTe 2IeKTPOXUMHUUECKE METO IBI aHANIN3a, IIPUBEANTE UX Kiaccudukamnmio. [laiiTe onpeneneHnss OCHOBHBIX
HOHSTHUIH: 3JIEKTPOXUMUYECKas SueiKa, IeKTPOXUMHYECKUI NOTEHIMA, KOJIMYECTBO HJIEKTPUIECTBA, yIeIbHAsL
3JIEKTPOIPOBOIHOCT PAacTBOPA.

8. OxapakTepusyiiTe METO]| NEeKTPOrpaBUMETpUIECKOro aHanu3a. [Ipusenure Gpopmynuposku 3akoHoB Papajes. Ykaxure 061acTu
IPUMEHEHHs METOoJIa.

9. IlpoBenure CpaBHUTENBHBINA aHAIN3 IPOLIECCOB AIEKTPOJIN3a B pacilaBe M PaCTBOPE IEKTPOIUTOB (C MHEPTHBIMU M AKTUBHBIMU
anexTponamu). OxapakTepu3yiTe KaTOAHbIE U aHOHBIE TIPOIECCHI MIPH NEKTPOoIn3e. YKaKuTe GOpMyITy U pacyeTa OKHUCIUTEIHHO
-BOCCTaHOBUTEIJILHOTO MIOTEHIMANA peloKc-T1apel. JlaiiTe onpeiesieHne MOHATHUIO CTaHAAPTHBIA JIEKTPOIHBIN TOTEHIIHAI.

10. OxapakTepusyiTe MeTo]] KyJIOHOMETPUUECKOro aHaiau3a. OObsICHUTE NPUHIMI paOOTh! U IPUBEIUTE KIaCCU(UKALUIO METOJIA.
JaiiTe onpeniesieHNe MOHITUIO IEKTPOXUMHUYECKUI SKBUBATIEHT. YKa)XXUTe 00JacTH NIPUMEHEHH MEeTOa.

11. OxapakrepusyiiTe MeTOI HOTEHIIMOMETPUYIECKOTO aHanu3a. [IpuBenute ypaBHenue HepHera. JlaiiTe onpenesneHre NOHATHIO
CTaH/IapTHBIN 3JEKTPOXMMHUUECKUH oTeHIal. [IpuBeanTe IpuMepsl IPUMEHEHHS METOA0B MPIMON OTEHIIMOMETPUH U
MTOTEHIIMOMETPUYECKOTO TUTPOBAHUS.

12. IMpuBeaure KaaccuHUKALUIO AMEKTPOAOB. ONMUIINTE CTPOSHHE IEKTPOIOB 1-T0 U 2-T0 poaa, peaoKc-3IeKTpoaoB. OObICHHUTE
TIPUHIMI PAOOTHI AJIEKTPOJIOB CPABHEHHUS: XJIOPCEPEOPSHHBII AMEKTPO, KAJIOMEIbHBINA 3JIEKTPO.I, XMHI'HIPOHHBIA 3JIEKTPOI.

13. OnumunTe CTpOCHUE U OOBACHUTE MPHHLIUI PAbOTHI CTEKITHHOTO 35ekTpoaa. OObsIcHUTE MpUHIKI paboThl pH-MeTpa.
IIpuBenure kIacCUPUKALMIO HOHCEIEKTUBHBIX 3JIEKTPOJIOB.

14. Onummre IpUHOUI METOa KOHAYKTOMETpUUEeCKOro ananu3sa. [Ipuseaure onpeaeneHus OCHOBHBIX MOHATHIL: yeIbHOe
CONPOTUBJIICHUE, YAEIbHAS 3JIEKTPOIPOBOIHOCTD, SKBUBAJICHTHAS 3IEKTPONPOBOAHOCTE. CHOopMyIUpyHTE 3aKOH HE3aBUCUMOTO
IBIKeHUst HoHOB Konppaymia. Ykakure 001acT MpruMeHEHHS METOIa.

15. JlaiiTe cpaBHUTEJIBHYIO XapaKTEPUCTUKY BUJIOB KOHAYKTOMETPHH: NpsAMasi KOHIYKTOMETPHS, KOHIYKTOMETPHUYECKOE
TUTPOBAHHUE, BEHICOKOYACTOTHOE TUTPOBAHHUE. YKaKUTE 00JACTH MPUMEHEHUS] KOHIYKTOMETPHUH.

16. OxapakTepu3yiTe NPUHIMII TOCTPOEHUS MoJsiporpammsl. [IpuBenure onpeneneHus OCHOBHBIX MOHATHI
BOJIbTaMIICPOMETPUIECKOIO METO/Ia aHAIM3a: PTYTHBIN Kalarolui 31eKTPOI, HOIIpU3anus, AenoIIpu3aTop, OCTATOUHbIH TOK,
(hapazneeBckuii TOK, mpeaenbHbIi 11U dy3nOHHBIN TOK, MOJISPOrpaMMa, NoIporpaduuecKue BOJIHBI.

17. laiiTe XapakTepUCTUKY Ka4ECTBEHHOTO U KOJIMUYECTBEHHOT'O MOJISIPOrpaduuecKoro aHainu3a. YKaxure 001acTu NpakTHIECKOTo
MPUMEHEHUS nmoJsiporpaduu.

18. OxapaxkrepusyiiTe Xpomatorpaduueckue MEeTOAbl aHanu3a. [IpuBeauTe KiaccuHUKALUIO METOOB Xpomarorpaduu. Omummre
croco0bl mostyueHus xpomatorpamm. Pacckaxwure npo omneitel M.C. Lgera.

19. OnuinTe METOA TOEHTHOM KOJIOHOUHOU Xpomarorpaduu. OO0bsicHUTE NPUHLIUN paboThl MeTOAa. YKaxHuTe 00JacTu
MPaKTUIECKOTO IPUMEHEHHUS METO/a.

20. OxapaxTepu3yiTe METOABI Ta30BOM U XKHUIAKOCTHON XpoMarorpaduu. ONMUIINTE IPUHIMI PadOThl METOOB. YKaKuTe 001acTn
MPaKTUIECKOTO IIPUMEHEHHUS] METOI0B XPOMAaTOrpaduueckoro aHanusa.

21. O0BscHUTE NPUHIUI MeToAa OyMaskHOH Xpomarorpaduu. YkaxuTe o0JIacTH MPAKTHIECKOT0 TPUMEHEHUS METOa.

22. O0BsICHUTE MIPUHIIUI METOJa TOHKOCIIOWHOM Xpomartorpaduu. Ykaxure 00IacTH MPaKTHYECKOTO IPUMEHEHHS METO/Ia.

5.4. IlepeyeHb BUIOB OIEHOYHBIX CPEACTB

6. YHEBHO-METO/MYECKOE 1 HTH®OPMAIIMOHHOE OBECHHEYEHUE JTUCHUIIJIMHBI (MOLY JIA)

6.1. Pexomennyemas autepatypa

6.1.1. OcHoBHas aUTepaTypa

ABTODBI, COCTaBUTENHN | 3arnaBue | H3parenbcTBO, IO




ABTOpLI, COCTaBUTCIIN 3armaBue I/I3Z[aTeJ'H)CTBO, rong

JI1.1 | ®omuna, A. O. OU3UKO-XUMHYECKHE METO/IbI aHAJM3a B J1a00PaTOPHOM Camapa, 2021
MPAaKTUKyME 110 XUMHH : Y4eOHO-METOJMUYECKOe Imocodne
JI1.2 | omnyOusIx, JI. I1. OU3NKO-XUMHYECKHE METO/IbI aHAJIN3a: Y1eOHO-METOJHYECKOe Kpacnosipck : Kpac['AY, 2015
nocobue
JI1.3 |Hukutuna H. T, AHanuTHyecKkast XUMHUS 1 (PU3UKO-XMMUYECKHAE METO/Ibl aHAJIH3A: Mockaa: FOpaiir, 2022
Bopucos A. T, y4eOHMK U IPAKTUKYM AJIs By30B

Xaxanuna T. .

JI1.4 | Kasunu B. H., TuxonoB | ®U3MKO-XUMHUYECKHE METO/IbI aHATIM3a: YueOHOE mocoOue st Mockga: FOpaiir, 2022
H. B., Ilincc E. M., BY30B
I'po6os A. M., Cupuxk
A. B.

6.3.1 JIneH3M0OHHOE U CBOGOIHO pacnpocTpaHseMoe NPOrpaMMHoOe odecredeHue, B TOM YHcje 0Te4eCTBEHHOI 0
NMPOMU3BOJICTBA

J1st ocBOEHHS TUCIUTIIMHBI HEOOXOANM KOMITBIOTEp ¢ Tpaduaeckoii oneparnioHHOH CHCTeMOH, O)HCHBIM MTaKeTOM HPHIIOKEHHA,
UHTEepHET-Opay3epoM, porpammoit juist utenust PDF-¢aiinos, mporpaMMoi Juis IpocMoTpa U300paxeHui ¥ BUACO(ainos U
nporpaMMoi Juist paboThI ¢ apXUBaMU.

6.3.2 Ilepeuenn npogeccHOHAIBLHBIX 023 TaHHBIX U HHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM

1. Elibrary.ru: snexrponHas 6HOIMOTeYHAsI CHCTEMa : 6a3a JaHHBIX COJCPKUT CBEACHMS 00 OTCUECTBEHHBIX KHUTaxX U
MTEPUOINYECKHUX U3IaHUAX 110 HayKe, TEXHOJIOTHH, METUIINHE 1 0OpazoBanmio. Aapec: http://elibrary.ru. Pexxum nocryma:
NuannBuayansHEIN HEOTpaHHYEHHBINA JOCTYII.

2. DIEeKTPOHHO-OMOIHOTETHAS CHCTEMA «Y HUBEPCUTETCKAst OnbinoTeka omnaitey. Anpec: https://biblioclub.ru. Pexxum mocryma:
MNuanuBuayansHEIN HEOTpaHHYEHHBINA JOCTYII.

3. DnexTpoHHO-6HOIMOoTeYHAs cucTeMa n3natensctBa «JIAHby. Anpec: e.lanbook.com. Pexxum noctyna: MHANBHAYa bHBIH
HEOTrpaHUYCHHBIH JTOCTYII.

4. ObpazoatenpHas miarhopma «FOpaiity. Aapec: https://urait.ru. Pexxum noctyna: WHIUBUAYaTbHBIH HEOTPAHUYEHHBIN TOCTYII.
5. VIC Antumnaruar: cucteMa oOHapykeHus 3anMcTBoBanui. Anpec: https://krasspu.antiplagiat.ru. Pexxum mocrtyma:
MunuBuayanbHbIil HEOrPAHUYEHHBIN JOCTYII.

7. MTO (o6opyroBaHue U TEXHHYECKHE CPEICTBA 00yUeHMS)

IlepeyeHp y4eOHBIX ayAUTOPHIA U IIOMELICHUH 3aKPEILISETCS €XKEroAHbIM NpuKa3zoM «O 3aKperyieHnH ayIuTOPUN 1 MOMEIICHHI B

8. METOAUYECKHUE YKA3AHUA JJIAA OBYYAIOIIIUXCS ITIO OCBOEHUIO JTUCHUILIITUHBI (MOY JIST)

ConepxaHne AUCHUIUTHHBI « DH3UKO-XMMHYECKHE METO/IbI aHAJIH3a» M3JI0KEHO B ABYX 0a30BBIX pasneiax. Pasmen
1«DneKTPOXUMHIYECKHE METOIbI aHAITH3a» U pa3zel 2 «OnTudeckue u xpomMaTorpapuieckue MeToIs! aHanu3a». M3ydeHuro
OCHOBHOTO COJICpKaHUs TUCLUIUINHBI MPEAIISCTBYET BXOJHOH pa3zen (BX0IHOE TECTUPOBAHUE), KOTOPBIH BBISABIISCT HA4aIbHbIN
YPOBEHb TIOATOTOBKH 00YJAIOIIUXCSL.

AynuTtopHas paboTa BKIIIOYAET IOCEHIeHHE CTYASHTaMH JIEKIHH 1 1ab0paTOpHO-TIPAKTHUECKUX 3aHATHH. Ha JeKIusIx mpoucxomur
M3y4eHUE ¥ KOHCIIEKTUPOBaHHE OCHOBHOT'O MaTepHalla JUCIUIUINHBI, Ha IPAKTUYECKHUX 3aHATHAX — O0CYXKJICHHE U 3aKpeIUIeHHe
M3y4aeMOro Marepuaia 4epe3 BHIIOIHEHUE JTa00paTOpHBIX paboT U BBHIIOJHEHIE IPAKTUUECKHUX 3a1aHul, YIIPaKHEHHH,
MHCHMEHHBIX padoT U peleHue 3a1au.

CamocrosrenbHast paboTa CTYyJJEHTOB BKIIOYAET cleaytonie GopMbl paboThl: paboTa ¢ KOHCIIEKTaMH JICKIIU, U3y4eHUE OCHOBHOW U
JOTIOJIHUTENILHOM TUTEpaTyphl [0 TeMaM Kypca, IOATOTOBKa U 0(opMIICHHE 1a00paTOpHBIX paboT, MICEMEHHbIE pabOTHI IO TeMaM,
BBITIOJTHEHNE WHIUBHIYaIbHBIX JOMALIHUX 3aJIaHU, HaIllicaHue pedepaTa Mo BEIOpaHHOW TeMe.

PexoMeHgammiu o o(pOpMIICHHIO OTYETA IO JTA0OPaTOPHOI padoTe

OtueTs! o 1a00paTOpHBIM paboTaM JOJIKHBI OBITH O(OPMIICHBI B OTJEIBHBIX TETPAIAX I 1a00paTOpHBIX paboT. 3aucH JOKHBI
OBITh BBITIOJIHEHBI YETKO, aKKYPAaTHO U TPaMOTHO.

Otyer 1o 1a00paTOPHOIl paboTe HAUMHAESTCS C YKA3aHUS TEMBI, 1)1, 331184, MaTepHaIoB U 000pYIOBaHHs, peakTHBOB. Jlaee
u3Jaraercs xoJ paboThl B IOPSIJIKE €r0 BHITOJHEHHUS. 3aKaHYMBACTCS OTYET BBIBOAAMHU 110 padore.

Ienbto kax ol 1a00paTOPHOIT pabOTHI ABIACTCS 3aKpEIICHUE 3HAHWUH, ITOJYYSHHBIX HA JICKIUSIX M MPAKTUUYECKUX 3aHATUAX, &
TaKXe U3 y4eOHHKOB B pe3yJIbTaTe CaMOCTOATENILHON MOArOTOBKU. Ha 1abopaTopHOM 3aHATHH CTYACHTaM IPEACTOUT peIaTh
yueOHO-IT03HABATENILHBIC U CUTYallMOHHBIC 33/1a4H1, BBITIOJHAThH XUMHUYECKHI SKCTIEPUMEHT U JIENaTh COOTBETCTBYIOIINE BBIBOJIBI,
MIOATBEPKIast WITH ONIPOBEPTrasi TEOPETUIECKHE MPEANOCHUIKH.

B xoze sKCcrIepuMeHTa CTYJCHTHI MPUOOPETAIOT MOJIE3HbIE HABBIKK PabOTHI C JTA00PaTOPHBIM 000PYIOBaHUEM, CHHTE3UPYIOT
HEKOTOPbIe XUMHUIECKHE COCIMHEHHS], OCBAHBAIOT METOJIBI HX OYHCTKH W HACHTU(HKALHH.

BriBobI 10 pe3ynbTaTam j1abopatopHol paboThl GOPMYIHPYIOTCS HCXO/S U3 1IeTel U 3a1a4 padoThl M OTPAXKAIOT NPUOOPETEHHBIC
MPaKTUIECKHE YMEHUS U HABBIKH.

PexomeHgaluu mo HanucaHui pedepara




Pedepar BoinonnseTcs Ha cranaapTHoi Oymare popmata A4 (210/297). ITona: nesoe — 30 MM, mpaBoe — 10 MM, Bepxnee 20 MM u
HkHee — 20 MM; HHTEPBAI TTOIYTOPHBIN; mpudT B TekcToBOM pemakrope MicrosoftWord— Times New RomanCyr; pasmep mpugra
— 14, BeIpaBHUBaHME TI0 IIUPUHE, a03alHBIN OTCTYN — 1,25 MM.

TutynsHsIA MHCT 0opMITseTcs cornacHo obpasiy. Bee cTparnibsl pedepara HyMepyrOTcs, Ha TUTYIBHOM JINCTE HOMEp CTPaHHUIBI
He craButrcs. CofepikaHue HAUMHAETCS CO BTOPO cTpaHuIbl. HOMep cTpaHUIIBI CTABUTCS B IEHTPE HUXKHEN YacTH CTPAHULIBL.

B conepxanuu 0TOOpaXkatoTCsl Ha3BaHUs OCHOBHBIX pa3JieNloB pedepara ¢ yKa3aHUEM HOMepa CTpaHHUI] 1o TekcTy. K o0g3aTenbHbIM
paszenaM OTHOCATCS: BBEJICHUE, OCHOBHAS 4acTh, 3aKJII0UEHHE, CIIMCOK JINTEPATYPHL.

O0beM pedepaTa 3aBUCUT OT BEIOpaHHOU TeMbl, CpeIHUN 00beM pedepaTa cocTaBisieT 15-25 cTpaHul, KpaTkoe cooOIeHue — 10 5
CTpaHHII.

3aroI0BKM OCHOBHBIX pa3ienioB pedepara (IIaBbl, Haparpadsl) BEACTAIOTCS KUPHBIM MIPH(TOM, BEIPaBHUBAHHE 110 IEHTPY. Todkn
B 3aroJI0BKax He cTaBaTcs. Kaxmas rnaBa JO/DKHBI HAUMHATBCS C HOBOW CTPAHUIIBI.

Tabmuibel 1 PUCYHKH JOJDKHBI pacliojaraThes Iocie yIOMUHAHMS O HUX B Tekcre. Ha3paHue TabauIbl pacrionaraeTcs Haj TabauLei,
HOAMNUCH K PUCYHKY — IO PUCYHKOM. Tabauibl 1 PUCYHKH HYMEPYIOTCSL.

Beenenue conepxuT uH(GopMalHo 00 akTyalIbHOCTH BbIOpaHHOM TeMbl. Bo BBejeHNH yKa3bIBaeTCs LeJb HAalUCaHus pedepaTta U
3a7a4y 71 JOCTIKEHUS IOCTaBIEeHHOM 1ieau. OCHOBHAS YacTh COJEPKUT pa3zeisl (IJ1aBbl U naparpadsl), pacKpbIBaroLIle
coziepkaHUe TeMbl pedepara. B 3akmoueHNN H31araroTCst KpaTKUE BRIBOABI 10 pe3ylIbTaTaM pabOoTHI, XapaKTePHU3YHOIIHe CTCICHb
pEIIeHHs 3a]1a4, TIOCTABICHHBIX BO BBEJICHHN.

CrHcoK TUTepaTypsl JOIDKEH COAepkKaTh MUHUMYM 5 HanMeHoBaHHN. CIHMCOK TUTepaTyphl ohopMIsieTcs B anaBUTHOM TOPSIIKE B
cootBercTBHHM ¢ TpeboBanussMu ['OCT: yka3piBaeTcs haMUIIHSI U HHUIHATIBI aBTOPA, HA3BaHKE JINTEPATYPHOTO HCTOUYHHKA, MECTO
U3/1aHMs, HAMEHOBAHUE U3/1aTeIbCTBa, ro u3fanus. [Ipu CIosIb30BaHUU UCTOUYHUKOB ceTU MIHTepHET UX NepeueHb NPUBOIUTCS B
KOHIIE CIIMCKA JIUTEPATypBbI.

IIpu Heo6xoaumocTu pedepaT MOXKET BKIIOUATh NPUIOKEHUS (CXEMBbI, TAOIUIIbI, PUCYHKH U T.X.). IIpHIoKeHus: HyMepyIoTCs,
CCBUIKM Ha TIPHJIOKEHHS IIPUBOAATCS B TEKCTE pedepaTa.




