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ayJUTOPHBIE 3aHATU 82
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KorTpons Ha 0,33 0,33 0,33 0,33
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aTTECTaIHIO
(9K3ameH)
B Tom umcne B popme | 2 2 2 2
MPAKT.IOATOTOBKH
Uroro ayn. 82 82 82 82
KonTakrHas padoTa 82,33 | 82,33 | 82,33 | 82,33
Cam. pabora 134 134 134 134
Yacel Ha KOHTPOJIb 35,67 | 35,67 | 35,67 | 35,67
Uroro 252 252 252 252

OOKYMEHT NOANMMCAH
SNEKTPOHHOW NOAMNUCHLIO

Ceptudmkar: 370328EE0D79AF44B35C5C6558C29C05
Bnapeneu: XonuHa Mapusi BanepbeBHa
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IIporpammy cocTaBuI(1):

xux, Joyenm, Pomawrxosa FOnus I'ennaovesna

Pabouast nporpamMma AUCIIUIUTNHEL

AHaJUTHYECKAs] XUMMUS

paspabotana B cootBercTBur ¢ ®I'OC BO:

®denepanbHBIi TOCYAAPCTBEHHBI 00pa30BaTENLHBIA CTAaHAAPT BHICIIETO 00pa30BaHusI - OaKagaBpHaT 110 HAIIPABICHNIO TOArOTOBKU
44.03.05 INenaroruueckoe oOpazoBanue (¢ 1ByMs HpoQuisiMU NOATr0TOBKH) (1prka3 MunoOpHayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA Ha OCHOBaHUH yqe6H0r0 IJj1aHa:

44.03.05 IMenaroruueckoe oOpazoBanue (C IByMs IPOQUISIMHA HOATOTOBKH)
Hamnpagnennocts (poduiib) 06pa3oBaTenbHOi MporpaMMbl BHOIOTHS 1 XUMHUS

YTBEP>KICHHOTO YYEHBIM coBeTOM By3a 0T 25.06.2025 mpotoxom Ne 8.

Paboyas nporpamMa oo0peHa Ha 3aceiaHuH Kadeaps

E11 Buosorun, XuMuu U MeTOIMKHU 00yUeHUSsI

IIpotoxon ot 07.05.2025 r. Ne 9

3aB. kadenpoii 1.0.H., npodeccop, Aurunosa Exkarepuna MuxaiinoBna

CorracoBaHo ¢ npencTaButessiMu padoronaateneii Ha 3acenanuut HMC YTH(C), nmporokon Ne5 ot 14.05.2025 .

Ipencenarens HMC YT'H(C) T'opnenko Haranbs MuxaiinoBHa
14.05.2025 r.



1. IIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

(hopMHpOBaHUE MPEIMETHBIX KOMIIETCHIIMI CTYJICHTOB MEIarorn4eckoro 00pa3oBaHus Ha OCHOBE OBJIA/ICHUS COJICPKAHUEM
JHUCIUIIINHE " AHanmuTHYecKas Xxumus"

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

Huxn (pa3gen) OIL: | 51.0.07.03

2.1 | TpeGoBaHusi Kk NpeaBapUTEIHLHOH MOATOTOBKE 00yUYal0LIerocs:

2.1.1 | HIkoNbHBIH Kypc XUMHUHI

2.1.2 | O6uias 1 HeopraHU4IeCKasi XUMUsI

2.2 | JucuunauHbl (MOAYJIH) M IPAKTHKH, /IS KOTOPbIX OCBOEHHE JAHHON AUCHUTIJIMHBI (MOAYJI5) HEOOX0IUMO KaK
npealecTByoLiee:

2.2.1 | dusnyeckas ¥ KOJUIOWIHAS XUMHUS

2.2.2 | Uctopust xumun

2.2.3 | Meroauka 00yueHUs U BOCIIUTAHUS: XUMHUS

2.2.4 | Oprannueckas XUMHUS

2.2.5 | Kypcosbie pabotsl o Moaymto "[IpeamerHas yacts (mpoduias "Xumus'")"

2.2.6 | DusHKo-XMMHUYECKHE METO/IbI aHAJIN3a

2.2.7 | llpuknagHast XUMUs

2.2.8 | IIpakTHKa M0 SKCIEPUMEHTATBHON XUMUH

2.2.9 | Xumus okpy>karouieit cpesl

3. POPMUPYEMBIE KOMIIETEHIIX 1 THAUKATOPBI UX TOCTUXEHUA

IIK-1: Cnoco0eH ocBauBaTh M HCNOJIb30BaTh TCOPETUYCCKHUE 3HAHUSA U IIPAKTUYECCKUEC YMCHUA U HABBIKH B IIpe)IMeTHOﬁ
obJilactTu NnpHu pelIeHnn HpO(l)eCCl/IOHaJILHBIX 3ajga4

IIK-1.1: 3HaeT CTPYKTYpY, COCTAB U JUAAKTHYECKHE eJHHULbI IPeIMeTHOI 00/1acTH (IIpenojaBaeMoro npeaMera)

3HaTh:

VYposens 1 3HaTh B 00IIUX YepTaxX CTPYKTYPY, COCTAB U AUJAKTUUYCCKHE €IUHHIIBI aHATUTHYECKOM
XHUMHHU.

YposeHs 2 3HaTh CTPYKTYPY, COCTaB U AUJAKTUIECCKIE SIMHHUIIBI AaHATUTHIECKON XUMHUH.

Yposens 3 3HaTb U XapaKTepU30BaTh CTPYKTYPY, COCTAaB U AUAAKTHUECKUE €ANHUIBI AaHATUTUYECKOH
XHAMHHU.

YMeTh:

VYposens 1 YMeTh ocyecTBISITh 0TOOP OTAEIBHBIX 3JIEMEHTOB YYEOHOTO COJICPIKAHUS 110
AQHAJMTUYECKOW XUMUU JUIS €r0 peajn3alui B 00pa3oBaTeIbHOM MPOIECcce ¢ TOMOLIBIO
nenaroruieckux TexHosnorui, B tom uucie MKT, B coorBercTBHM ¢ TpeGoBaHusMu OI'OC
OO0 u dI'oC COO.

YposeHs 2 YMeTh C MOMOIIBI0 HACTABHHUKA OCYIIECTBISATH OTOOP YU4EOHOTO COAEPIKAHMUS IO
AQHAJMTUYECKOW XUMUU JUIS €r0 peajn3alui B 00pa3oBaTeIbHOM IMPOIEcce ¢ TOMOLIBIO
nenaroruiyeckux TexHosnorui, B tom uucie MKT, B coorBercTBHM ¢ TpeGoBaHusMu OI'OC
OO0 u ®I'oC COO.

VYposens 3 YMeTh 0CymecTBISITh 0TO0p yIeOHOTO COAEpKAHWSI TT0 AHATTUTHYECKON XUMUH IS €T0
peanu3ainuy B 00pa3oBaTeIbHOM IPOLIECCE C MOMOIIBIO NEJarorHYeCKUX TEXHOJIOT U, B
toM uncie UKT, B coorBerctBun ¢ Tpedoanuamu @T'OC OO u @I'OC COO.

Buagern:

Yposens 1 BrnazeTh HEKOTOPBIMU HAaBBIKAMH PEIICHHS MPOPECCHOHAIBHBIX 33]1a4 110 00Y4CHHIO
XHMHH C UCITOJIH30BAHNEM 3HAHHUH B 001aCTH aHATMTHYECKONM XUMUH.

YposeHsb 2 Bragets HaBbIKaMU perieHns TPo(hecCHOHATBHBIX 3a/1a4 [0 O0YUYSHHIO XUMHH C
UCIIOJIb30BAHNEM 3HAHUI1 B 00JIACTH aHAJTUTUYECKOW XMMUH Ha 0a30BOM YPOBHE.

Yposens 3 Bragets HaBbIKaMU perieHns TPo(heCcCHOHATBHBIX 3a/1a4 IT0 O0YUYSHHIO XUMHH C
HCIIOJTb30BaHUEM 3HAHWI B 00JaCTH aHAIMTUIECKON XUMUHU B HECTAHAAPTHBIX CUTYAIHIX
WJIM CUTYalUsX MOBBIIIEHHON CII0KHOCTH.

IIK-1.2: YMeeT ocyuiecTBIATH 0TOOP Y4eOHOI0 CO/IeP:KAHUS /151 ero peajn3alui B pa3jn4yHbIX (popMax o0yyeHus B
€o00TBeTCTBHHU ¢ TpedboBanuamu PIrocC OO0

3HaThb:

Yposens 1 3HaTh HEKOTOPbIE IPUHIMITEI 0TOOpa yuyeOHOro COAepIKaHUs IJIs €r0 pealn3alliy B
pasnuYHBIX hopMax o0ydeHHs1 B cOOTBeTCTBHU ¢ TpeboBanusiMu PI'OC OO.

Yposens 2 3HaTh NPUHIMIIEI 0TOOPa y4EOHOTO COep KaHUs IS €TO Peaau3aliy B Pa3IMIHbIX
¢dopmax o0yueHus B coorBercTBuM ¢ TpeboBanusMu GI'OC OO Ha 6a30BOM ypOBHE.




Yposens 3

3HATh IPHUHIMITEI 0TOOPa YIeOHOTO COMePIKaHMs IS €T0 Peaau3allii B Pa3IHIHBIX
(dhopmax oOyuenust B coorBercTBuu ¢ TpedoBanusMu @I'OC OO Ha npoBHHYTOM YPOBHE.

YMmers:

Yposens | YMeTh MPOsIBIATh HEKOTOPbIE YMEHUSI OCYLIECTBISTH OTOOP yueOHOIo COAEpKAHMS AT
€ro peayu3alyu B pa3In4HbIX Gpopmax o0yyeHus: B cooTBeTcTBUH ¢ TpeboBanusmu @I'OC
00.

Yposens 2 YMeTh ¢ IOMOIIbIO HACTABHUKA OCYILIECTBIATE OTOOP yU4eOHOIo COepKaHUs Ul €0
peanu3aluy B pa3InuHbIX hopMax oOyueHus B cOOTBETCTBUM ¢ TpeboBanusmMu GI'OC
00.

VYposens 3 YMeTh caMOCTOSATENBHO OCYIIECTBIATE OTOOP YIEOHOTO COIePIKaHMs [UIS €T0 pealn3aluu
B pa3nuuHbIX (hopMax o0yueHus B coorBeTcTBHHU ¢ TpedoBanusMu OI'OC OO.

Baagern:

VYposens | BrageTs HaBBIKOM OCYLIECTBIISITH OTOOP YUEOHOTO COAEPKaHMUS B COOTBETCTBUH C
tpeboBanusamu GI'OC OO.

VYposens 2 BiageTs HAaBBIKOM OCYLIECTBISTH OTOOP YU4eOHOTO COEPIKAHUS AJISI €T0 PEeATH3aLiy B
cootBercTBHH ¢ TpeboBanusiMu GI'OC OO.

Yposens 3 BrnageTs HaBBIKOM OCYILECTBIISATH OTOOP Y4€OHOTO COAEepKaHus UL €r0 pealnu3aluy B

pa3nu4HbIX popmax o0ydeHus B cooTBeTcTBHU ¢ TpeboBanussmu GPI'OC OO.

IIK-1.3: /lemoHcTpUpyeT YMeHHe pa3padaTbiBaTh pa3juyHble (OPMbI y4eOHBIX 3aHATHI, MPUMEHATH METOAbI, IPUEMbI U
TeXHOJIOTUH 00yUYeHHsI, B TOM YHcJIe HHPOpMALMOHHbIE

3HaThb:
Yposens | 3HATh HEKOTOpBIe HOPMBI YISOHBIX 3aHITHH, IPUMEHATH METO.IBI, IPUEMBI M TEXHOJIOTHI
0o0y4eHusl.
Yposens 2 3HaTh pa3nu4Hbie (OPMbI YUEOHBIX 3aHIATUH, IPUMEHITH METO/IbI, IPUEMbI U TEXHOJIOTHUH
00ydeHHs.
Yposens 3 3HaTh pa3nuuHble HOPMBI YISOHBIX 3aHATHH, IPUMEHATH METOIBI, IPUEMBI M TEXHOJIOTHI
00yueHHs1, B TOM 4HCIIe HHHOPMALMOHHBIE.
YMmers:
VYposens 1 YMeTh pa3pabaThiBaTh HEKOTOPBIE HOPMBI yUEOHBIX 3aHATHI, IPUMEHSITH METO/IBI,
MIPUEMBI M TEXHOJIOTHH O0yUYEHHUSL.
Yposens 2 YMeTh pa3pabaTeiBaTh paziuuHble GOPMbI pasaudHble GOpMbI yueOHbBIX 3aHATHH,
MIPUMEHSATH METO/Ibl, IPUEMBI U TEXHOJIOTUH 00yUCHHUS.
Yposens 3 YMeTh pa3pabaTeiBaTh pa3nuuHble (POPMBI yUEOHBIX 3aHATUH, IPUMEHATh METOIBI,
MPUEMbI U TEXHOJIOTUU O0Y4EHUS, B TOM YHUCIIe HHPOPMAILUOHHBIE.
Baapers:
Yposens | Brnanerp HEeKOTOPHIMU HAaBBIKAMHU Pa3paOOTKH Y4eOHbIX 3aHATUH, IPUMEHATH METOJIBI,
MPUEMBI U TEXHOJIOTHU O0Y4EHUSI.
Yposens 2 Bragers HaBbIKaMu pa3pabOTKH HEKOTOPHIX (DOPM YUEOHBIX 3aHATHIH, TPUMEHSITH METOIbI,
MPUEMBI ¥ TEXHOJIOTHH O0yUYEHUSL.
Yposens 3 Brnagerts pasnuuabMu GpopMamMu yueOHbIX 3aHATUH, IPUMEHATh METOABL, IPUEMbI U
TEXHOJIOTHH 00YYEHHS, B TOM YHCIie HH()OPMALIMOHHBIE.
4. CTPYKTYPA U COAEP’)KAHUE JUCLHHUIIJIMHBI (MOAYJIs)
Kon HaunmenoBaHue pa3/iesioB U TeM /BH] Cemectp / | HacoB | Komneren- | Jluteparypa | Unte | Ilpumeuyanue
3aHATHA 3aHATHNA/ Kype 197011 U 3J1. pecypchl | pakT.
Pazgen 1. Pazgen 1. KayecTBennbli
aHaJIN3
1.1 Jlexiug 1. OcCHOBHBIE 3TaNbl XUMHYECKOIO 3 14 IIK-1.1 TIK- JI1.1 JI1.3 Bxoanoii
aHanmu3a (24). 1.2 TIK-1.3 JI1.4 J11.5 KOHTPOJIb
Jlexmus 2. OCHOBBI KAYECTBEHHOTO (TecTupoBaHue).
aHanmu3a (24). CocraBienue
Jlexuus 3. PaBHOBecHe B TOMOTeHHOM KOHCIIEKTOB
cucteme (249). JIEKITUH 110
Jlexmus 4. Tuaponus coneit (249). TeMam.
Jlextus 5. BydepHusie pactBopsl (24). Usrorosnenue
Jlexnusa 6. OBP B aHaIUTHYECKOH XUMUH HarIagHOTO
(29). nocoous
Jlexuus 7. PaBHOBecHe B reTeporeHHoN
cucreme (24). /JIex/




1.2

JlaGopatophas pabora Nel. KauecTBeHHbIE
peakiuy KaTHOHOB | aHanmnTH4ecKon
rpynmnsl (NH4+, K+, Na+t) (44).
JlaGopatophas pabora No2. KauecTBeHHbBIE
peakiuu kaTHoHOB 11 aHamuTHYeckoi
rpynmsl (Pb2+, Ag+, Hg22+) (4u).
JlaGopartopnas pabora Ne3. KauecTBeHHBIC
peakiun katroHoB Il ananuTHyeckon
rpymnmsl (Ca2+, Ba2+) (4u).
JlaGopatophas pabora Ne4. KauecTBeHHbBIE
peakiuu KaTHoHOB [V aHanmuTH4eckoi
rpynnsl (Cr3+, Al3+, Zn2+) (44).
JlaGopartopnas pabota Ne5. KauecTBeHHBIC
peaKury KaTHOHOB V aHaJIMTUYECKOM
rpynnsl (Fe2+, Fe3+, Mn2+, Mg2+, Bi3+)
(44).

JlaGopatopHas pabora Ne6. KauecTBeHHbBIE
peakiuu KaTHoHOB VI aHanmmTH4ecKoi
rpymmsl (Cu2+, Co2+, Ni2+, Cd2+, Hg2+)
(49).

JlaGopatopnas pabora Ne 7.
KauectBennsle peakunu annonos [-111
AHATATUIECKHUX TPYTII (41).
JlaGopatophas pabora Ne8. OnpeneneHue
Hem3BecTHO conu. Omnpenenenne
Hen3BecTHOrO Metaiia (44). /J1a6/

32

IK-1.1 K-
1.2 TIK-1.3

J1.2

OT4eThl o
n1abopaTOpHBIM
paboTtam

1.3

Tema 1. UyBcTBUTENBHOCTH
aHanuTH4eckux peakuumi (10q).

Tema 2. CriocoObl BBIpaXKECHUS
KOHIICGHTpAIUX PaCTBOPOB B
ananmutnaeckort xumuu (10a).

Tema 3. CteneHp 1 KOHCTaHTa
nucconmaruu (104).

Tema 4. AKTUBHOCTH U KO3 duIent
aktuBHOCTH (104).

Tema 5. lonHoe npou3BeeHe BOIbI,
BOJOPOJHBIN U THAPOKCUIHBIN MOKa3aTeNn
(pH u pOH) (109).

Tema 6. I'maponus comeit (104).

Tema 7. Bydepusie cucremsr (104).

Tema 8. OBP. Onexrpoanslii noTeHINAI
(10u).

Tema 9. PacTBOpUMOCTB U IPOU3BEEHHE
pactBopumoctH (104). /Cp/

90

MK-1.1 IIK-
1.2 TIK-1.3

JI1.3J11.4

Pemenue 3amau
10 TEMaM.
NunuBuayansH
0¢ JIoMalllHee
3aganue Nel.
ITucemenHas
KOHTPOJIbHAS
pabota Nel

Pazpnen 2. Pazgen 2. KosinuecTBeHHBII
aHaJIm3

2.1

Jlextus 8. I'paBUMeTprIecKnii aHaIH3
(29).

Jlexuus 9. Tutpumerpuueckuii aHanus
(29).

Jlexuus 10. KucinotHo-ocHOBHOE
TuTpoBanue. Teopus MHAUKATOPOB (24).
Jlexuus 11. DAEKTPOXUMUYECKUE METOIbI
ananmsa (29).

Jlexnus 12. CnexTpanabHbIE METOBI
aHanmu3a (24).

Jlexuus 13. Xpomarorpadudeckue
MeToAbl aHanmu3a (24). /Jlex/

12

IK-1.1 IIK-
1.2 [IK-1.3

CocraBlieHue
KOHCIIEKTOB
JIEKIIMH T10
TEMaM.
Hanmucanue

pedepara




2.2 JlaGoparopHast paborta Ne9. 3 24 [K-1.1 IIK-
I'paBumeTpuueckuit anammus. 1.2 TIK-1.3
I'paBuMeTpuuecKoe onpeeneHne
coJliepkaHus Gapus B XJIOpHU/IC

Oapus» (4u).

JlabopaTopnas pabora Nel0.
TutpumMeTpuyeckuil anamus.
AMIOMETPUYECKOe OTpeielIeHIEe
coliepkaHus menoyn (449).

JlabopaTopHas pabora Nell.
Pemoxcmerpudeckuii aHaIN3.
[lepmaHranaroMeTpu4eckoe ornpeesieHIe
conepxanus Fe(Il) B comn Mopa (44).
Jlabopatopnas pabora Nol2.
Penokcmerpudeckuii aHams.
HMonomerpuueckoe onpeeneHue
coJieprKaHus KUCIIOPO/1a, PACTBOPEHHOTO B
Bojie (44).

JlabopaTopHas pabora Nel3.
KommnekcoHOMeTpuuecKoe orpeeneHue
CoJIepKaHus IMHKA U MarHus (44).
JlabopaTopHas pabora Nol4.
KoMmrutekcoHoMeTprIecKoe OlpeieNieHre
00111eH J)KEeCTKOCTH BOJIbI (44). /J1ab/

OT4eThl o
nabopaTopHbIM
paboTtam

23 Tema 10. ['paBuMeTprUdecKuii aHammu3 3 44 [IK-1.1 TIK- JI1.3J11.4 Pemenne 3amagq
(119). 1.2 TIK-1.3 10 TEMaM.
Tema 11. TurpumeTpuuecKuil aHaIu3 NunuBunyanbH
(114). o€ JJOMallHee
Tema 12. PepokcmeTpudeckuii aHanu3 3aganue Ne2.
(11w). [Mucemennas
Tema 13. KoMiiekconomeTpudeckuii KOHTPOJbHAS
ananu3. XKectkoctb Boasl (114). /Cp/ pabota No2

2.4 Ox3amen /KPD/ 3 0,33 | IIK-1.1 IIK- JI1.1J11.3 Bomnpocs! k

1.2 TIK-1.3 .4 JK3aMeHy
2.5 Konrpois /Ox3amen/ 3 35,67

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpoJibHBIE BONPOCHI U 3aJaHUA

Bxoanoit koHTpOIH

BapuanT 3ananuii IpoBEpOYHOT0 TECTUPOBAHHUS

1. B xakoii IBET OKpaIIMBaIOT IUIaMs JIETy4He COJIU HaTpus?
1) sénrerit

2) KUPITUIHO-KPACHBII

3) MaTMHOBBIH

4) ¢uoseToBbIi

IIpaBunbHbIii oTBET: 1

2. Kaxkoro ngera ocagox PbSO4?
1) Genprii

2) KENTHIH

3) u€pHbrit

4) cunnit

IIpaBunbHEI oTBET: 1

3. Kakoro ngera ocanok PbI2?
1) Genprit

2) KENTHIH

3) uépHsIit

4) xpacHbIi

TIpaBunbHELT OTBET: 2

Tekyuuit KOHTPOJIb

HpI/IMCpLI WHAWBUAYAJIBHOI'O JOMAIIHETO 3alaHUA Nel




Bapmuanr 1

1. Beruncnuts [H+], [OH-] u pH pactBopa, oOpa3oBasiierocs B pesynbrare cmeuBanus 40 mu 0,05 M pactBopa a30THCTOM
kucaotel 1 10 Mt 2,0 M pacTBopa HUTpHUTA KaIHA.

2. BBIUHCITUTH KOHCTAHTY U CTENeHb Tuapoim3a coinu Gopmuara Harpus HCOONa ¢ konnentpaiueii conu 0,12 M. Onpenenutsb
3Hauenus [H+], [OH-], pH u pOH.

3. [IpousBeneHue pacTBOpUMOCTH cyibdara cepedbpa Ag2SO4 pasuo 1,6-10—5. Berauciaute pacTBOPUMOCTH 3TOH COJIM B MOJIb HA
JIMTP U TpaMMax Ha JIUTP HACHIILIEHHOTO PacTBOpa.

4. lonummre ypaBHEHHE PEaKLUH, PACCTaBbTE KOAPPHUIIUEHTHI METOAOM 3JIEKTPOHHO-MOHHOTO OallaHca (METO/I0M I10JTypeaKiuii),
paccuuTaiiTe MOJIIpHBIE MacChl SKBUBAICHTOB OKucauTens 1 BocctaHoButenst. H2S + K2Cr207 + H2S04 =

Bapuant 2

1. Beruncnuts [H+], [OH-] u pH pactBopa, oOpa3oBasiierocs B pe3ynbrate cmeniuanus 100 M 23 M pacTBopa MypaBbHHOM
kuciothl 1 30 M1 15 M pactBopa ¢popmuara HaTpusl.

2. BBIYHCIUTH KOHCTAHTY U CTENCHb THAPOIH3a coiu Opomuaa ammonust NH4Br ¢ konnentpanueii coiu 0,01 M. Onpenenutsb
snayenus [H+], [OH-], pH u pOH.

3. [IpousBenenue pactBopumocty xpomara kanbius CaCrO4 paBuo 7,1-10—4. Berauciauth pacTBOPUMOCTH 3TOU COJIM B MOJIb Ha
JIMTP ¥ TPaMMax Ha JIUTP HACHIIIEHHOTO PacTBOpa.

4. lonumMTe ypaBHEHHE PEaKI[UH, PACCTABbTE KOAPPHUIIUEHTH METOIOM 3JIEKTPOHHO-HOHHOTO OallaHca (METOI0M TOJTypeaKiiiii),
paccuuTaiiTe MOJIIpHBIE MacChl SKBUBAICHTOB OkucauTels u BocctaHoBuTest. KNO2 + KMnO4 + H20 =

IIpumepsr HHAMBUAYATBHOTO TOMAIIHETO 3amanmst Ne2
Bapwant 1

1. Iath onpesiesieHUE MOHATHUI: IPaBUMETPUIYCCKUN aHAIN3, BecoBas popMa, aHATUTHICCKUI MHOXKHUTEIb. [IlepeuncinuTh
JOCTOMHCTBA M HEAOCTATKU IPaBUMETPHUUECKOTO aHAIN3A.

2. PaccuuTath MponeHTHOE coaiepanue oapus B oOpasiie, eciu HaBecka ero 0,4176 r. B pe3yibrare aHamu3a noiaydeHo 0,2816 ¢
cynbdara Oapus.

3. HaBecky 2,3560 r MgSO4-7H20 pactBopunu B MepHoii koi6e Ha 100 M. Ha TutpoBanue 10,00 M1 oIy4eHHOro pacTBOpa
pacxomoBaiock B cpeaaem 11,35 mu pactBopa Tpmitona b. Berancants HopManbHYI0 KOHIIEHTPAIHIO HCIIONIB3yeMoro TprioHa b.

Bapuant 2

1. Matp onpezaeneHue MOHATUH: THTPUMETPUIECKUI aHAIN3, TUTP, ATUKBOTA. [lepedrciauTh TOCTOMHCTBA U HEAOCTATKU
TUTPUMETPUYECKOTO aHAIIN3A.

2. PaccuuTarh NpoLEHTHOE COJep)KaHHe AIFOMUHMS B KpUOJIUTE, ecau HaBecka ero 0,6118 1. B pesynpraTe aHanm3a rnosy4eHo
0,1502 r okucH aIfOMUHHSL.

3. [lng ycTaHOBKM TOYHOM KOHIIEHTpauuy pactsopa TpuioHa b 0,8218 r MeTaimnueckoro IiHKa pacTBOPWIM U TIEPEHECIIH B
MEpHYI0 KoJIOy BMecTUMOCThI0 250 M. Ha TurpoBanue 20,00 Mit mosrydueHHOTo pacTBopa uspacxooBanoch 21,50 mi pactBopa
tpunoHa b. Paccunrats C(1/z DATA).

5.2. TeMbl NMCbLMEHHBIX paboT

Tembl nekuui JJIs1 COCTAaBJICHHA KOHCIIEKTOB

Tema 1. OcHOBHBIE ATANbl XUMUYECKOT'O aHAJIN3A
Tema 2. OCHOBBI KAYECTBEHHOT'O aHAIIN3a

Tema 3. PaBHOBecue B TOMOT€HHOM cHcTEME
Tema 4. T'unponus comneit

Tema 5. BydepHsie pacTBOpbI

Tema 6. OBP B ananuTHueckoi XuMHI

Tema 7. PaBHOBecue B reTEpOreHHOM cucTeme
Tema 8. I'paBuMeTpHuecKuil aHaIN3

Tema 9. Tutpumerpuueckuil ananus3

Tema 10. KucnorHo-ocHOBHOE TUTpoBaHue. Teopust HHAUKATOPOB
Tema 11. DaeKTpOXUMUYECKHE METObI AaHAJIN3A
Tema 12. CriektpanbHbIe METO/IBI aHATTH3a

Tema 13. Xpomarorpadudeckiue METOIbI aHATIH3A

Tembt JJIA BBIIIOJIHEHUSA OTYETOB 110 J'Ia60paTOpHI)IM pa60TaM

JlaGoparophas pabora Ne 1 «KauecTBenHsle peakiun kaTHoHOB | ananuTiueckoit rpynmsl (NH4+, K+, Na+)».

JlabopaTopHas padora Ne 2 «KauecTBeHHBIe peakiiy kKaTHoHOB I ananmutuueckoii rpynmsr (Pb2+, Ag+, Hg22+)».
Jlab6opaTopHas padora Ne 3 «KauecTBennsle peakiu katuoHoB 11l ananntudeckoit rpynmnsl (Ca2+, Ba2+)».

JlaGoparophas pabora Ne 4 «KauecTBeHHbIe peakiu kKaTHOHOB [V ananmutndeckoit rpynmsl (Cr3+, Al3+, Zn2+)».
JlaGopaTopHas padora Ne 5 «KauecTBeHHBIE peakly KaTHOHOB V aHamuTH4yeckoi rpymmsl (Fe2+, Fe3+, Mn2+, Mg2+, Bi3+)».
JlaGoparophas pabora Ne 6 «KauecTBeHHbIe peakiu kKaTHoHOB VI aHanmutrdeckoit rpynmel (Cu2+, Co2+, Ni2+, Cd2+, Hg2+)».
JlaGoparophas pabora Ne 7 «KauecTBennsie peakiuu aHnoHOB I-111 ananuTHUeCKUX Tpynim».

JlaGopartophas pabora Ne 8 «Onpenenenue HeusBecTHOU conu. OnpeneneHre HeM3BECTHOIO METaIay.




JlabopaTopHas padota Ne 9 «I'paBumeTpuueckuii aHanu3. I paBUMETpHYECKOe ONpeIelICHUe COJACpIKaHus Oapus B XJopuae Oapus»
JlaGoparophas pabora Ne 10 « Tutpumerpudeckuii aHanu3. AIMIOMETPHUECKOE OMPEICTICHUE COICPIKAHHUS ILEIOUN»
JlaGoparopnas pabora Ne 11 «Penokcmerpuueckuii ananus. [lepmanranaromerpudeckoe onpenenenue coaepxanus Fe(Il) B comun
Mopa»

JlaGoparopHas pabota Ne 12 «PeokcMerpudeckuii anamus. MooMeTpuueckoe onpe/eneHne coaepKatus KUCIOPO/a,
PacTBOPEHHOTO B BOJIE»

Jla6opaTopHas padota Ne 13 «KoMIIIEKCOHOMETPUYECKOE OTIPECICHHE CONIEPIKAHUS IIMHKA U MarHHsD)

Jla6opaTopHas padota Ne 14 «KoMIIIeKCOHOMETPUIECKOE ONpeieieH e 00IeH KECTKOCTH BOABD»

Temsl pedeparon

. XUMHYECKHE METO/Ibl aHAJIM3a ITOYBBI.

. XUMHUYECKHH COCTaB MUHEPATHLHOU U TUTHEBON BOJIBL.

. AprearomMeTpudecKkrue METOIbl aHAJIN3a JIEKAPCTBEHHBIX CPE/ICTB.

. MeTobI SKCTpaKINK B UCCIIEIOBAaHUH PABHOBECHH.

. [IpoGnembl kayecTBa MUTHEBON BOIBI.

. «omy6ast KpoBB» U HUCTOPHSA NEPHTOPAHOB.

. HatypasnbHble 11 HCKyCCTBEHHBIE CUMITATHYECKHE YEPHUIIA.

. XUMUYECKHE «CabD» U «aKBapUyMbD» (POCT KPUCTAIIIOB).

. XUMHYECKHE Yachl (KoyeOaTebHbIC PEaKIin).

10. XKu3Hb, IeATETBHOCTD M HAYYHBIE PAOOTHI BEIJAIOMINXCS OTEUECTBEHHBIX YUSHBIX-XHMHUKOB.
11. TIpoMbIlIICHHBIC BPEIHBIC Ta3bl — 3arPsI3HUTENN aTMOChEpHI.

12. MunepainpHble ynoOpeHus, kiaccuduKaims, CBOiCTBa U MPUMEHEHHE.
13. Xumuncrka. BeiBenenue nsreH.

14. YKecTKOCTh BOJIBI M METO/II €€ YCTPaHEeHUSI.

15. Xumuueckuii aHasIu3 MOJIOKA.

16. Y nuBuTEIbLHEIE CBOMCTBA BOIEL.

17. Ananu3 cHETOBOM BOJEL.
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5.3. ®oH1 OLIEHOYHBIX CPEACTB

Bompocs k sx3ameny

1. Ha3oBuTe npeaMer U 3aaud aHAINTHYECKON XUMHH. JlaiiTe onpesienieHnss OCHOBHBIX MOHATUH XMMHUYECKOTO aHAJIH3a.

2. [IpuBeauTe KpaTKyIO0 UCTOPUIO PA3BUTHA aHATUTHYECKOH XUMuH. OXapaKkrepu3yiiTe OCHOBHBIE HAIIPABJICHUS COBPEMEHHOM
AQHAIUTUYECKOH XUMUH.

3. Packpoiite noustTue aHanuTU4YecKui UK. OxapakrepuzyiTe OCHOBHBIE 3Tallbl XUMUYIECKOIO aHAIHN3A.

4. Packpoiite npuHIMI BEIOOpA METOJIa U METOIMKH aHanu3a. [IpuBenure kinaccuuKaluio METOIOB aHaIH3a. Y KaKUTE TPeOOBaHHUs
K METOJIMKE aHaJIH3a.

5. Packpoiite noHATHS: IpoOOOTOOP U MPOOOIOAroToBKa. OXapakTepH3yiTe METOIbl MACKHPOBAHUS, Pa3ACIeHHs 1
KOHIIEHTPUPOBAHUSI.

6. laiiTe onpenesieHHs OCHOBHBIM HOHATHAM KaueCTBEHHOTO aHaiu3a. Ilepeuncnure TpeOOBaHNS K aHATUTUYECKUM PEAKLIUAM.

7. PackpoiiTe cyIHOCTh Ka4eCTBEHHOTO aHaJIM3a cMecei. J{aiiTe cpaBHUTENbHBIN aHAIU3 IPUEMOB APOOHOTO M CHCTEMAaTHYEeCKOTO
aHausa.

8. OxapakTepusyiiTe cepoBOJIOPOLHYIO U KUCIOTHO-OCHOBHYIO CXEMBI CUCTEMAaTHYECKOI0 aHAIN3a KaTHOHOB.

9. Packpoiite CyIIHOCTh XUMHYECKOTO paBHOBecHs B pacTBopax. CopmynupyiiTe 3akoH AeHCTBYyOMMX Macc. [IpuBeauTe BBIBOL
(dhopMyIIBI TS pacdyeTa KOHCTaHThl XHMHYECKOTO PaBHOBECHSL.

10. INokaxxuTe CBSI3b KOHCTAHTBI PABHOBECHSI C TEPMOAMHAMUYECKUMH QYHKIHAME. OMUIINTE KOHIEHTPA[HOHHBIE,
TEPMOJIMHAMUYECKUE U YCIOBHBIE KOHCTAHTHI PABHOBECHS.

11. OxapakTepu3yiTe HOHATH: 00IIast KOHIIEHTPALHs, aKTUBHOCTh HOHOB, HOHHAsI CHJIa PacTBOpa.

12. PackpoiiTe cyIIHOCTb JIEKTPONIUTHIECKON aucconuanuu. OxapakTepu3yiTe CTENEeHb U KOHCTAaHTa MICKTPOIUTHIECKON
JHCCOLMAIINY.

13. [aiiTe onpeeneHne NOHATUSIM CHIIbHBIE U clla0ble AyeKTposinThl. CHopMyupyiite 3aKkoH pazdasieHuss OcTBaibia.

14. Tlepeuncnure CyIIECTBYIOIINE TEOPUH KUCIOT U OCHOBaHUHU. [IprBeuTe OCHOBHBIE ITOJIOKEHHS TEOPUHU 3IEKTPOIUTUUECKON
qUcconuanu AppeHuyca.

15. PackpoiiTe CyIIHOCTb IPOTOIUTUYECKOH TEOPUH KUCIOT 1 ocHOoBaHuil bpencrena-Jloypu.

16. OnuinTe NpUMEHEHNE TEOPHH KUCIOT M OCHOBAHUH K HEBOJIHBIM pacTBOpPaM.

17. PackpoiiTe CyIIHOCTb 3JICKTPOHHON TEOPUH KUCIIOT U OCHOBaHuH JIbtonca. OxapakTepusyiTe oOLIy0 TCOpUIO Y CaHOBHYA.

18. ChopmynupyiiTe MpaBUiIO HOHHOTO MPOU3BEICHHS BOIbL. JlaiiTe onpeneneHne moHsITUIM BOJOPOAHBINA M THIPOKCHIIBHBII
nokazarenu (pH u pOH). [Ipusenure mxany pH.

19. Ilpuseaute hopMyIs! ISl BeIuMciIeHHs pH pacTBOPOB CHIIBHBIX U CIa0bIX JIEKTPOIUTOB.

20. Jlaiire onpenenenue nouaruio Oydepusie cucremsl. [lepeuncnure Buabl OydepHbix cucteM. OMUIINTE MEXaHU3M JCHCTBHS
Oy(epHBIX cucTem.

21. BeinoaHUTE pacyeT KOHLEHTPalKHU IPOTOHOB Bojopoa U pH B GydepHbIx cucteMax Ha puMepe KUCIOTHOTO I OCHOBHOTO
Oydepa. OxapakTepHu3yiiTe KOINUECTBEHHBIC XapaKTePUCTHKH OypepHBIX pacTBopoB (OydepHas cuna, OydepHast eMKOCTb).

22. Pacckakute 0 MpUMEHEHUH Oy(epHBIX PacCTBOPOB B aHATUTUYECKOH XUMHUN.

23. PackpoiiTe CyIIHOCTD SIBJIEHUs THAPOJIN3a COJICH, IEPEUUCIUTE €ro TUIIbI.

24. IlpuBeauTe KOIMYECTBEHHbBIE XapaKTEPUCTHKY THIPOIN3a. YKaKUTE (PaKTOPHI, BIUSIOLINE HA CTETIEHb THAPOJIN3A.

25. BrINoJIHMTE pacyeT KOHLEHTPAIMU IPOTOHOB Boiopoa U pH B pacTBopax ruApOIM3YIOIINXCS COIel Ha IpUMepe CoJiei pasHbIX
THUIIOB.




26. ITokaxxuTe 3Ha4eHUE I'MPOJIN3a B KaYeCTBEHHOM aHanu3e. [IpuBenure npuMepsl peakiuii 00MeHa, COIpOBOXKIaeMble
THIIPOJIU3OM.

27. OxapakTepu3yiTe peakiuy KoMiuiekcooOpasoBanus. [IpiBeIuTe OCHOBHBIC TIOJI0KEHUSI KOOPAWHAIIMOHHOW Teopuu A. BepHepa.
28. TpuBenure kinaccuGUKaIMIO 1 HOMEHKIIATYPY KOMIUIEKCHBIX COSAMHEHUH. PacckaxkuTe 0 MpUMEHEHUH KOMIUICKCHBIX
COCIMHEHHUH B XUMHUYECKOM aHaJIH3e.

29. OxapakTepu3yiTe paBHOBECHE peakii KOMIUIEKcooOpa3oBanus. JlaiiTe onpeneneHre NOHATHIO KOHCTaHTa HECTOUKOCTH
KOMILJIEKCHOTO coequHeHust. [lepednciure (hakTopbl, BAUAIONINE HA YCTOHYMBOCTh KOMILJIEKCOB.

30. PackpoiiTe CyIIHOCTh XUMHYECKOT'O PaBHOBECHS B T€TEPOTCHHBIX cucTeMax. Jlaiite onpeseneHne noHsTHil: pacTBOPUMOCTb,
[IPOU3BEICHUE PACTBOPUMOCTH.

31. Ilepeuncaure pakropsl 00pa30BaHUSA U PACTBOPHUMOCTH OCAIKOB. PackpoiiTe CymHOCTh TeOpHH ocaxaeHus. OMUIInTe
MEXaHU3M 00pa30BaHMUs OCAIKOB.

32. O0bscHHUTE U3MEHEHHE PACTBOPUMOCTH MaJIOPACTBOPUMOTO AIIEKTPOJIUTA B IIPUCYTCTBUU Jpyroro BemecTsa. HazoBure obnactu
UCIIOJIb30BAHHUSI TIPOLIECCOB OCAXKCHUS U PACTBOPEHUS B aHAIIU3E.

33. PackpoiiTe NOHATHA: OKHCIUTEILHO-BOCCTAHOBUTEIBHBIEC PEAKIMH, TaTbBAHUUECKUH JIEMEHT, 3JIeKTPOJIUTHYECKAs TYeHKa.
34. OxapaxrepusyiTe aeKTpoaHbIi noteHnuai. [lpuseante ypasHenue Hepuera. [lepeunciute hakTopsl, BIUSIONNE HA BETHYUHY
MOTEHIIHAIA.

35. JlaiiTe onpeeneHusi OCHOBHBIM MOHATHSAM METPOJIOTUH XUMHUYIECKOTo aHanmn3a. Pacckaxute o mexxayHapoaHoi cucreme CU.
36. OxapakTepu3yiTe eIMHHIIBI U3MEPEHHSI KOJIMYECTBA BEIIECTBA U CIIOCOOBI BRIPAYKEHUSI KOHIICHTPAI[MH PACTBOPA.

37. OxapakTepu3yiTe rpaBUMETPUICCKUI METO]] aHaln3a. PackpoiiTe NpUHIIKMIT METO/1a, YKAKUTE KIACCH(PHUKALIUIO METOJIOB
rpaBuMerpuu. [laiite onpeaenaeHnss OCHOBHBIM ITOHATHUSM: ocaxkaaemas Gopma, rpaBUMeTpudeckas Gopma, rpaBUMETPUUECKUH
¢axrop. [IpuBegure GopMmyIisl U1 pacyeTa pe3yJIbTaTOB aHAIU3a.

38. Ilepeuncnute OCHOBHBIE 3TAllbl TPaBUMETpUUECKOro aHanu3a. OObACHUTE BBIOOP YCIIOBUIH aHANIN3a HA KaXJIOM 3Tare. YKaXHUTe
o0JIacTH MPUMEHEHHUS METO/Ia TPaBIMETPHIECKOTO aHaJIH3a.

39. Onumute MexaHU3MbI 00pa30BaHus ocaka. [lepeunciuTe BUIbI 3arpsA3HEHUIA 0CAJKOB ¥ METOABI OOPHOBI C HUM.

40. OxapakTepu3yiTe THTPUMETPUICCKUN METO]] aHaIn3a. PackpoiTe NpUHIIMIT METO/1a, YKAKUTE KIACCU(PHUKALIUIO METOJIOB
TuTpuMeTpuu. [aiite onpeneneHuss OCHOBHBIM ITOHATHSAM: TUTP, TUTPOBAHUE, TUTPAHT, AJIMKBOTA, TOUKA SIKBUBAJICHTHOCTH,
KOHEYHasl TOYKa TUTpoBaHUs. ONHIINTE YCIOBHSI IPOBEICHHS aHATN3A.

41. [Maiite xiaccu(GUKaIMIO METOA0B TUTPUMETPUYECKOTO aHAIM3a: 110 THILY PeaKluy, 10 CIOCO0y NPOBENECHHU TUTPOBAHUS, 110
crnoco0y KOHTPOJI TOUKU SKBUBAJIEHTHOCTH. [IpuBeauTe GopMyIbl A1 pacueTa pe3yIbTaToB aHalIu3a B 3aBUCUMOCTH OT CIiocoda
MPOBEJICHUS TUTPOBAHMSI.

42. Ilepeuncnute BUIBI pEAKTUBOB, IPIMEHSIEMBIX B THTPUMETPUIECKOM aHAIIM3€E. Y KaXKHUTE CIOCOOBI YCTAaHOBIICHHSI KOHETHON
TOYKU TUTPOBAHUS.

43. YKaxuTe YCIOBHSI MOCTPOCHHUS KPUBBIX TUTPOBAHUS: THHEHHOH, JorapudmMuueckoit, nuddpepennmanpaon. OObSICHUTE TPUHIIHIT
o 00pa MHAMKATOpA 110 KPUBOH TUTPOBAHUSI.

44. OxapakTepu3yiTe METO]] KHUCIOTHO-OCHOBHOTI'O TUTPOBaHuUs. Packpoiire mpuHIun MeToa, 1aiiTe Kiaccu(uKanuo METOL0B
KHCJIOTHO-OCHOBHOTO TUTPOBAHUS. YKa)KUTE MPUHIMITBI TOCTPOCHUS KPUBBIX TUTPOBAHUSI.

45. PackpoiiTe CyIIIHOCTh HOHHO-XpOMO(OPHOI TeopuH HHANKATOPOB. [laliTe opeaeieHne NOHATUI: KUCIOTHO-OCHOBHBIE
HMHIUKATOPHI, XPOMOGDOPHBIE U ayKCOXPOMHBIE IPYIIITEL, TI0OKa3aTeNb TATPOBAHUS, HHTEPBAI IIEpeX0a OKPACKH HHIHKATOPA.
Ipusenure GopMyIIBI H3BECTHBIX KUCIOTHO-OCHOBHBIX HHIMKATOPOB: (heHOI(TANCHH, METHIIOBBIA OPaH)KEBBIH.

46. OnuimmTe NPOIece TUTPOBAHUS CHIILHOW KUCIOTHI CHIIBHBIM OCHOBaHHeM. [IpuBenure hopmyiisl [uist pacdera pH B pasnuyHble
MOMEHTBI TUTPOBAHHSA, B TOYKC DKBHUBAJICHTHOCTH. Vkaxure O6.]'IaCTI/I MPUMCEHCHUS METOJa KUCJIOTHO-OCHOBHOI'O TUTPOBAHUS
CHJILHOM KHMCJIOTBI CHJIbHBIM OCHOBAaHHEM.

47. OnumuTe Nporecc TUTPOBAHUS CHIIBHOTO OCHOBAaHHS CUIbHON kucnoTol. [Ipusenure Gpopmynsl a1g pacueta pH B pasiuuHble
MOMEHTBI TUTPOBAHHSA, B TOYKC DKBHBAJICHTHOCTH. Vkaxure O6.]'IaCTI/I MPUMCEHCHUS METOAa KUCJIOTHO-OCHOBHOI'O TUTPOBAHUS
CHJIbHOT'O OCHOBaHMS CHJIBHON KHCIIOTOH.

48. OnummTe NpoIecc TUTPOBAHUS CJIA00H KUCIOTH CHIIBHBIM OCHOBaHHeM. [IpuBennTe hopMymsl 1t pacyeTa pH B pazinndHble
MOMEHTBI TUTPOBAHHMS, B TOUKE SKBUBAJEHTHOCTH. Y KQKUTE 00JIACTH IPHUMEHEHHS METOa KUCIOTHO-OCHOBHOTO TUTPOBAHUS
cJ1a00 KUCIIOTHI CHIBHBIM OCHOBAaHHEM.

49. OnumuTe Nporecc TUTPOBAHUS C1a00ro OCHOBAaHUS CUIbHON kucnoTol. [Ipusenure Gopmyinsl 1 pacuera pH B pasnuuHble
MOMEHTBI TUTPOBAHHSA, B TOYKEC DKBHBAJICHTHOCTH. Vkaxure O6.]'IaCTI/I MPUMCEHCHUS METOJa KUCJIOTHO-OCHOBHOI'O TUTPOBAHUS
€11a00T0 OCHOBAaHMUS CHIILHOM KHCIIOTOH.

50. OnummTe NpoIecc TATPOBAHHS CMecell I MHOTOIPOTOHHBIX MPOTONUTOB. [IpuBeanTe Gpopmynsl aist pacuera pH B paznndHbie
MOMEHTBI TUTPOBAHHMS, B TOUKE SKBUBAJCHTHOCTH. Y KQXKUTE 00JaCTH IPUMEHEHHS METOIa.

51. OxapakTepusyiTe METO/l OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBaHUs. PackpoiiTe mpuHIUI MeTOa, 1aiiTe
KJIacCH(DUKAINIO METOIOB PEIOKCUMETPUH. YKaxuTe (akTophl, BIMIONINE Ha BEIMYMHY CKayka noteHnuana. [lepeurncinre
TpeOOBaHUs K peakuusIM PEAOKCUMETPUH.

52. OnummuTre yCJIOBHA NIPOBEACHUSA OKUCIIUTECIIBHO-BOCCTAHOBUTCIIBHOT'O TUTPOBAHUA. Hazosute (baKTOpr, BJIIMSIOIIHNE HA BI)I60p
HHAMKATOpa B pEAOKCUMETPHUH. Hepetmcmne O6J'[aCTI/I MPUMEHCHHUSA METOAa PEIOKCUMETPHUH.

53. OxapakTepu3yiTe MeTo/1 IepMaHIaHATOMETPHUECKOTO TUTPOBAHUS. YKaxuTe pabouuii pacTBOp MeToa, 00IacTH NPUMEHEHHUSL.
54. OxapakTepu3yiTe MeTo AMXPOMAaTOMETPHUUECKOT0 TUTPOBaHus. OnumuTe pabounii pacTBop MeTosa. YKaxure ooaactu
TIPUMEHEHUS] METO/1a.

55. OxapaxrepusyiTe MeTo1 HOJOMEPUYECKOro TUTpoBaHus. HazoBure pabounii pacTBop MeTo/1a, yKaKUTE 00IaCTH NPUMEHEHUS
MEeToJa HOAOMETPHH.

56. OxapakTepu3yHTe METO/ OCaAUTEIILHOTO TUTPOBaHUs. PackpoiTe MPUHIIMIT METO/IA, JaliTe KilacCU(UKAIIMIO METOA0B
CEAUMETPUH. Vkaxure TPUHOUIBI IOCTPOCHUA KPUBBIX TUTPOBAHUA.

57. Ilepeuncnute criocoOb! 0OHAPYKEHHSI KOHEYHONW TOUKU TUTPOBAHUS B METOAE CEAUMETPUH, OXaPAKTEPU3YHTE KaXIbIi U3 HUX.
JlaiiTe onpezneneHue MOHATHIO aJICOPOIIMOHHBIA MHIUKATOP.




58. OxapakTepu3yiTe METo/1 apreHTOMETPUYECKOro TUTpoBaHusA. OnuiuTe criocoObl 0OHApYKEHUs] KOHEUHON TOUYKH THTPOBAHMSI.
VYkakuTe 001aCTH IPUMEHEHHST METOAA OCaJUTEIILHOTO TUTPOBAHHSL.

59. OxapakTepu3yiTe MeTO/I KOMIUIEKCOMETPHYECKOTO TUTPOBaHUs. PackpoiiTe MpUHIMT METO/Ia, YKAXKHUTE KITaCCH(DUKALIUIO
METOJOB KOoMITIeKcoMeTpuu. JaiiTe onpenenenne NOHATHI: KOMIUIEKCOHBI, KOMITIEKCOHATHI, KOMIUIEKCHBIE COSANHEHNS. Y KQKUTE U
OXapaKTepu3ylTe OCHOBHON TUTPAHT METO/A KOMIIJIEKCOHOMETPHYECKOTO TUTPOBAHUSI.

60. OxapaxrepusyiTe crioco0bl PUKCUPOBAHUS KOHEYHOM TOYKH TUTPOBAHUS B METO/I€ KOMIUIEKCOHOMETPHYECKOTO TUTPOBAHUSI.
JlaiiTe onpezaeneHue MOHATHIO METAJUIOXPOMHBIE HHAUKATOPBI. YKaXUTE 00JaCTH MPAKTUYECKOTO MPUMEHEHUS METO1a
KOMIIJIEKCOHOMETPHH.

5.4. IlepeyeHb BHI0OB OLlCHOYHBIX CPeJICTB

1 — BOIIpOCHI K SK3aMEHY.

2 — BXOJTHOH KOHTPOJIb (TECTUPOBAHUE),

3 — cocraBiieHHE KOHCIIEKTOB JIEKIUH 110 TeMaM,
4 — oT4eTHI 10 JTa0OPATOPHBIM paboTaM,

5 — pemienue 3agad o TeMaw,

6 — uHAMBUAYaNbHOE ToMallHee 3ananue Nel,
7 — uHAMBUAYyaNbHOE ToMallHee 3a1anue No2,
8 — mucpMeHHast KOHTposbHas pabora Nel,

9 — nuchbMeHHas KOHTpoJIbHas paboTta Ne2,

10 — Hanmucanue pedepara,

11 — u3roToBNIEHNE HATTISIHOTO MTOCOOHS.

6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHEYEHUE JUCHUIIIMHBI (MOAY JIST)

6.1. PekomeHyemasi quTepaTypa

6.1.1. OcHoBHasi TUTEPaTypa

ABTOPBI, COCTaBUTENIN 3araBue W3narenscTBO, IO
JI1.1 |Bensesa O.B., AHanuTH4yeckas XMMUsL: XUMHYIECKUE METO/Ibl aHaIM3a: yueOHoe Kemeposo: Kemeposckuit
Tony6esa H. C., rocobue TOCYIapCTBEHHBIN YHUBEPCUTET,
Tumomryk U. B., 2020
l'openkuna A. K.,
WBanosa JI. A.
JI1.2 | Bacumses B. I1., AHanuTtryeckast XuMusi. JIabopaTopHbIi MPaKTUKYM: yueOHOe M.: [Ipoda, 2006
Mopo3zosa P. II., nocobue

Kouepruna JI. A.,
Bacunbes B. I1.

JI1.3 | Bepmmnuun B. 1., OCHOBBI aHAIMTHYECKON XUMUU: yueOHOE mocooue Owmck: UzpatenmsctBo OMI'Y,
Bnacosa . B., 2007

Huxudoposa U. A.,
Bepmunun B. 1.

JI1.4 | Xapuronos 0. 4. AHanuTryeckas XuMusl (aHAJUTHKA): yIeOHUK M.: Beicmas mkomna, 2003
JI1.5 | Anapnes A. 1., AnanutHyeckas XuMusl: ydaeGHoe rocodue 11 By30B Mocksa: FOpaiir, 2022
Jlynenko I'. K.,

Anexcannposa T. IL.,
Kazakoma A. A.

6.3.1 JIneHn3noHHOe ¥ CBOGOIHO paclpocTpaHsieMoe MPOrpaMMHoe o0ecniedeHne, B TOM YHCJIe 0Te4eCTBEHHOT 0
NMPOU3BOJCTBA

Jn1s1 0cBOEHMS AUCHUILIMHBI HEOOXOIUM KOMIIBIOTED ¢ TpadhMuecKoi ONepaioHHONR CHCTEMOH, O(UCHBIM MTAKETOM NPHUIIOKEHHUH,
HHTEpHET-0pay3epom, mporpammoii aist urennsi PDF-daiinos, mporpammoii ajist mpocMoTpa n300pakeHuid ¥ BUAeo(haiioB u
TIPOrpaMMoOii 111 paboThI ¢ apXUBaMH.




6.3.2 IlepeueHb npodeccHOHANBHBIX 023 JAHHBIX H HHPOPMAILMOHHBIX CIIPABOYHBIX CHCTEM

1. Elibrary.ru: anektpoHHasi 6ubnuorevHasi cucteMa : 0a3a JaHHBIX COACPIKUT CBEICHHs 00 OTEUECTBEHHBIX KHUTAX U
MEPUOMUECKHIX M3IaHHAX 110 HayKe, TEXHOJIOTHH, MeIUIMHE 1 00pa3oBaHuto. Anpec: http://elibrary.ru. Pexxum nocryna:
MNunuBuayansHbIN HEOTPAaHHYEHHBIA JOCTYII.

2. DNeKTpOHHO-0MOIMOTeYHAas cucTeMa « Y HUBEpCUTETCKas OnbimoTeka omiaiiy. Ajapec: https://biblioclub.ru. Pexxum nocryma:
MunuBuayanbHbIi HEOrPAHUUYEHHBIN JTOCTYIIL.

3. DnekrTpoHHO-OMOIMOTEYHas cucteMa u3narenserBa «JIAHDy. Anpec: e.lanbook.com. Pexxum nocryna: MnanBuayansHbIi
HEOTrpaHUYCHHBIH JTOCTYII.

4. O6pasosarenbHas iathopma «fOpaitt». Axpec: https://urait.ru. Pexxum nocryna: HOuBHUyanbHBIH HEOTPAHUYEHHBIH TOCTYII.
5. UC AHtumnaruar: cucreMa oOHapyKeHHs 3aMMCTBOBaHui. Anpec: https://krasspu.antiplagiat.ru. Pexxum mocryma:
MNunuBuayanpHbIN HEOTPpAaHHUEHHBIA JOCTYII.

7. MTO (o0opyaoBaHue 1 TeEXHHYECKHE CPEeACTBA 00yUeHHUs)

Hepe‘{eHL y'-Ie6HI)IX ay,[[I/ITOpI/Iﬁ u HOMeHIeHI/Iﬁ 3aKPpEIIACTCA CKETOAHBIM ITPUKA30M «0 3aKpCINICHUA ay)lI/ITOpI/Iﬁ u HOMCIIICHPIIZ B

8. METOAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS IO OCBOEHUIO JTUCHUTLIITUHBI (MOY JIST)

CosiepkaHue TUCIUTUIMHBI « AHATUTHYECKAs XUMHUS» H3JI0KEHO B IBYX 0a30BbIX pasjenax. Pasymen 1 «KauecTBeHHbIH aHATU3Y» U
pasnen 2 «KonnuecTBeHHBIN aHaM3y». M3y4eHHI0 OCHOBHOTO COAEPKAHUS JUCIUILTHHBI TIPEIIECTBYET BXOAHOHN pa3nen (BXOJHOe
TECTUPOBAHHKE), KOTOPBIH BBISIBISIET HAYAIBHBIM YPOBEHD ITOJTOTOBKH 00 YYAFOIHXCS.

AynuropHas paboTa BKJIIOYAET TOCEIEHHE CTYAEHTaMHI JIEKITHIA i 1ab0paToOpHO-TIPAKTHUECKUX 3aHATHIA. Ha JeKIusIX mporcxoaur
H3ydeHre ¥ KOHCIIEKTHPOBAHNE OCHOBHOTO MaTeprasia AUCIUIUTHHBI, Ha MIPAKTHYECKUX 3aHATHIX — 00CYXKICHHE U 3aKpeTUICHIE
M3y4aeMOro MaTrepuaia depe3 BBIIOIHEHNE Tab0paTOPHBIX paboT M BBITIONHEHHE TPAKTHUECKUX 3aIaHui, YIIPaKHEHHH,
MUCBMEHHBIX pabOT U pelIeHue 3a1ay.

CamocrosrenbHast paboTa CTyICHTOB BKIIFOUAET cieayromire (opMbl paboThl: paboTa ¢ KOHCIIEKTAMH JIEKIUH, H3yYeHUE OCHOBHOMN U
JIOTIOJTHUTEILHOU JINTEPATYPhI [0 TEMaM Kypca, TIOATOTOBKA U 0(hopMIIeHHE JTAGOPAaTOPHBIX paboT, MHCbMEHHBIE Pa0OTHI 10 TEMaM,
BBITIOJIHEHNE WHIUBUYATbHBIX JOMAIIHUX 3aJaHUi, Hamucanue pedepara mo BEIOpAHHOH TeMe, U3TOTOBICHUE HATIISIHBIX
OCOOMIA.

PexkomeHanmu no opopMIICHHIO OTYETA T10 JJabopaTopHOi padboTe

OTueTsl 1o J1abopaTOPHBIM pabOTaM JOJIKHBI ObITH OOPMIICHBI B OTJCIBHBIX TETPA/SIX ISl 1a00paTOpHBIX PaboT. 3aucH JOKHBI
OBITh BBITIOJIHEHBI YSTKO, aKKYPATHO M TPAMOTHO.

OrueT 10 7a00paTOPHOI paboTe HAYMHACTCS C yKAa3aHUs TEMBI, IIeNH, 3a]1a4, MaTePUAJIOB ¥ 000pYyA0BaHNUs, peakTHBOB. Jlanee
U3JIaraeTcs X0 PabOTHI B OPSIIKE €T0 BHITIOIHEHHS. 3aKaHYNBACTCS OTYET BHIBOJIAMH O padore.

Lenbio KaXOO0MH J1abOpaTOPHON PabOTHI ABIAECTCS 3aKPEIUICHUE 3HAHMIA, ITOTYYCHHBIX Ha JICKIUAX U MPAKTHYCCKUX 3aHATHAX, a
TaKKe U3 Y4COHHKOB B PE3yJIbTAaTe CAMOCTOSTENILHON MOATOTOBKY. Ha 1ab0opaTopHOM 3aHATHH CTYAEHTaM NPEACTOUT PeIaTh
y4eOHO-TI03HABATEIBHBIC M CUTYAHOHHBIC 33/1a9H, BBIMOJIHIT XMMHICCKHI SKCIIEPUMEHT | 1eJIaTh COOTBETCTBYIOLINE BBIBOJIBIL,
MOATBEPKIAst HIIK OIIPOBEPTasi TEOPETHICCKHUE MPEITOCHUIKH.

B X0/1ie 3KCIIepIMEHTa CTYACHTHI IPHOOPETAIOT MOJIe3HbIE HABBIKK Pa0bOThI C 1ab0OpaTOPHBIM 000PYI0BAHHEM, CHHTE3UPYIOT
HEKOTOPbIC XUMHYECKHE COSIHMHCHHSI, OCBAHBAIOT METOIbI X OYHMCTKU U UACHTH(HKALHH.

BriBozibI IO pe3yJibTaTaM J1IabopaTopHOH paboThl GOPMYNIUPYIOTCS UCXOAS U3 LeJel U 3a1ad pabOThl M OTPXKAIOT NPHOOPETEHHbIE
MPaKTUYCCKUC YMCHHUS U HABbIKHU.

PexkomeHaanuu no HanucaHuo pedepara

Pedepar BoimonHseTcs Ha ctangapTHOM Oymare ¢popmara A4 (210/297). Ions: nesoe — 30 MM, npaBoe — 10 MM, BepxHee 20 MM U
HIDKHee — 20 MM; MHTepBaJl IOy TOPHBIN; MpHUQT B TekcToBOM penakrope Microsoft Word — Times New Roman Cyr; pasmep
mpudTa — 14, BeIpaBHUBAHHUE 110 MIUPUHE, a03alHbIi oTcTyM — 1,25 MM.

TutynpHbIH THCT 0opMIIIeTCs coTTacHo o0pasiyy. Bee cTpanuibl pedepara HyMepyrOTCs, Ha TUTYJILHOM JINCTE HOMEP CTPaHHIIBI
He ctaBuTcs. ConepikaHue HAaUWHASTCSl CO BTOPOH CTpaHuIbl. HoMep cTpaHHIBI CTaBUTCS B LIEHTPE HIKHEH 9acTH CTPaHUIIBL.

B comepxanuu 0TOOpaXkaroTCs Ha3BaHUs OCHOBHBIX pa3/ieioB pedepaTa ¢ yKa3aHHEM HOMepa CTpaHull o TeKCTy. K o0g3aTenbHbIM
paszesaM OTHOCSTCS: BBEICHUE, OCHOBHAS YacTh, 3aKJII0UEHHE, CIIMCOK JIUTEPATYPhIL.

O0beM pedepaTa 3aBUCUT OT BEIOpAaHHOMN TeMbl, CpeiHU 00beM pedepaTa cocTaiseT 15-25 ctpaHul, KpaTkoe cooOIeHue — 10 5
CTpaHHUIL.

3aroyioBKM OCHOBHBIX paszieioB pedepaTa (raBbl, maparpadsl) BEIISISIOTCS dKUPHBIM HIPU(TOM, BEIpaBHUBAHKE IO HeHTpY. Touku
B 3aroJIOBKax He cTaBsaTcs. Kaxias riaBa TOKHBI HAUMHATHCS ¢ HOBOHM CTPaHUIIBL.

Tabmub! 1 PUCYHKH JOJDKHBI pacIioiaraThes mocje YIOMUHAHMS O HUX B TekcTe. Ha3BaHue TaOIHIbI pacnonaraeTcst HaJl TaOIHuLeH,
HOAMHCEH K PUCYHKY — IOJ PUCYHKOM. TabuIbl 1 PUCYHKH HyMEPYIOTCS.

Baenenue conepxut nndopmariiio 06 akTyalbHOCTH BEIOpaHHOH TeMbl. Bo BBeleHUH yKa3bIBaeTCsl Lieslb HalKucaHus pedepaTa u
3a7a4M A1 JOCTIDKEHUS IOCTAaBICHHOM 11ei. OCHOBHAS YacTh COACPKUT pa3aeinsl (TIaBbl U maparpadsl), pacKpbIBaroONIe
cofiepKaHue TeMBbl pedepata. B 3akiI0UeHNN U3/1araloTcsl KpaTKue BBIBOJIBI 10 pe3yabTaTaM paboThl, XapaKTepU3YIOIIUeE CTEIIEHb
pelIeHH s 33124, TOCTABICHHBIX BO BBEICHUU.

CHHCOK JTMTEepaTyphl JOJDKEH COJepKaTh MUHHUMYM 5 HanMeHOBaHHH. CITUCOK JUTepaTypsl 0hOpMIIIETCs B alihaBUTHOM TIOPSAKE B
cootBercTBHU ¢ TpeboBanusamu ['OCT: yka3piBaeTcs (haMuIis 1 HHULIUAJBI aBTOPa, Ha3BaHUE JINTEPATYPHOTO HCTOUYHHKA, MECTO
M3JaHNs, HANMEHOBAHUE U3aTeNbCTBA, IOl 3AaHus. [IpH HCIONB30BaHIH HCTOYHUKOB CeTH VHTEpHET UX MepedeHb NPUBOAUTCS B
KOHIIE CIIHCKA JIUTEPATYPBI.

IIpu HeoOxogUMOCTH pedepaT MOKET BKITHOUATh MPUIIOKECHHUS (CXEMBbI, TAOIHUIIBI, PUCYHKH U T.1.). [IpHI0XKEeHUsT HyMEpYIOTCS,
CCBUIKH Ha MPUJIOKEHHs NPUBOAATCS B TeKcTe pedepata.
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