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1. HEJIM OCBOEHUSA JNUCHUIIJIMHBI
HensasMu n3y4yeHus JUCUUILIMHBI «KAHAJIUTHYECKAS XUMUSD ABJIACTCH:

- oOyueHHe CTYACHTOB TCOPETHUYECKUM M TMPAKTUYECKUM OCHOBAM XHUMHUYECKHX, (DU3UKO-
XUMUYECKHUX U (PU3UYECKUX METOJIOB KOJMYECTBEHHOTO aHAIM3a U UACHTHU(UKAIIMHN BEIICCTB.

- Ha OCHOBAHUU TMOJYYECHHBIX TEOPETUYECKUX 3HAHUM U MPAKTUYECKOTO OBJIAJICHUS METOJaMU
aHalln3a, a TaK)KE€ METOJAAaMHU pPACUETa PE3YJIbTATOB SKCIEPUMEHTA, HAYYUTh CTYJICHTOB IPAaBUIBHO
BEIOMpATh METOJIBI HCCIICIOBAHUS BEUIECTB B COOTBETCTBUU C MTOCTABICHHOW MEpe HUMHU MPOOIEMOH,
pa3paboTaTth CXeMy aHaJi3a, MNPAKTHYECKH IPOBECTH €r0 M HMHTEPIPETUPOBATH IOJyYEHHBIE

pe3yIbTaThL.

2. MECTO JUCHUIIVIUHBI B CTPYKTYPE OIIOII BO

JlucuuiinHa «AHaATUTHYCCKAs XUMUS» OTHOCUTCS K 00513aTE€IbHON YacTH AMCHUILIMH Biioka

1; uzyuaercsa B3 u4 cemectpax.

Tab6auua 2.1.

CBs3b AUCHUIIINHBI «AHAIUTHYECKAS XHMHUSI» € NpEeAICCTBYOINMMHUA JUCHUIIJIMHAMUA MU
CPOKH X M3YYCHUSA

Kon JlucuuninmHel, NpeAmecTBYIOMNE TUCIUILUINHE Cemectp
JMCLIUTUTAHBI «AHAINTUYECKAsT XUMUS)

b1.0.10 MaremaTuka 1,2
b1.0.11 dusznka 1,2
b1.0.17 WNudopmaruka 1,2
b1.B.08 DJeMeHTapHbIl Kypc XUMUU 1

b1.0.06 Heopranuueckas xumus 1,2

Tabamnua 2.2.

CBs3b AUCHUIIJIMHBI «AHAJIUTHYECKAST XUMH» C noCcJICAYOIIUMHU JUCHUIVIMHAMUA U CPOKH
HX M3YYCHUSA

Kon JMCUMIUIMHBI, CIEAYIOIINE 3 TUCIUIIIIMHON Cemectp
JUCHUITIINHBI «AHa.HI/ITI/I‘-IeCKaH XUMUA»




b1.0.07 Opranndeckasi XUMUS 5,6
b1.0.05 dwu3nyuecKas XuMus 5,6
b1.B.18 BricokoMoOneKysipHbIe COSMHEHUS 7
b1.B.05 Teoperuueckre 0OCHOBbI HEOPIrAHUYECKON XUMUU 9
b1.0.14 dusnueckue METOABI UCCIIETOBAHUS 8
b1.0.09 Komnouanast xumust 7

B pe3yjabTare 0CBOCHUA TUCHUIIVIMHBI CTYACHT JO0JIZKEH

3HaTh:

MECTO aHAIMTHUYECKON XUMHHU B CUCTEME HayK,

CYILIECTBO PEAKIIMI U IPOLIECCOB, UCIIOIb3YEMBIX B AHAIUTHYECKOW XUMUU;
pacueTsl BennuuHbl pH CHIBHBIX M CIIA0BIX JIEKTPOIUTOB, Oy(epHbIE pacTBOPHI U

MX CBOMCTBAQ;
BJIIMSIHHE MOHHOW CUJIBI HA aKTUBHOCTH MOHOB,

pacue€Tbl PpPaCTBOPUMOCTHU HP, BC€COBOI'O COACPIKAHUA,

IMPUTOTOBJICHUHU U COACPKAHHNU BCHICCTB.

YMeTh:

KOHIOCHTpAaIUN IIpU

INPpUMCHSATH B HpaKTI/IquKOP’I ACATCIIBHOCTH XHMHUYCCKUEC MCTOJblI aHalIu3a OJId

KOHTPOJISI KAYECTBCHHOI'O U KOJIMYECTBCHHOI'O COCTaBa BEILICCTB,
MMPOBOAWTH aHAJIN3 MHOTOKOMITIOHCHTHBIX CMGCGfI;

Baagern:
(] MCTOI[OHOFI/Ieﬁ BBI60pa METOAOB aHaJIn3a, UMCTh HAaBbIKH UX HpI/IMeHeHI/Iﬂ;
° METPOJIOTHUECKUMHU METO/IAMH aHAJIN3a;
° OCHOBaMH TEOPUHU aHATUTHYECKON XUMUH,
[ ]

HaBbIKaMHU XUMHYCCKOI'O SKCIICPUMEHTA, OCHOBHBIMH AHAJIUTUYCCKUMHU METOAaAMU

HCCIICOOBAHUA XUMUUYCCKHUX BCHICCTB U MATCPHUAJIOB,

HaBbIKaMU pabOTBl Ha COBPEMEHHOH YyueOHO-Hay4yHOH ammapaType IpH

MMPOBCACHNUN XUMHNYCCKOI'O 3KCIICPUMCHTA,

YMEHHEM MpPaBUIbHOTO OOBSCHEHHUS pPE3yJIbTaTOB SKCIEPUMEHTA, €CIH Jaxe

pe3ysbTaT OTPULIATEIIbHBIN;

METOJaMH OKAa3aHWs TIEPBOWM TIOMOINM TPH HECYACTHBIX CIIydasX B XHMHYECKOU
nabopaTtopuun

3. KOMIIETEHIIMA OBYYAIOLIETI'OCs, POPMUPYEMBIE B PE3YJIBTATE

OCBOEHUWSA YUYEBHOM JUCIUILIIMHBI.

[Iporniecc u3yuyeHHs] IUCHMIUIMHBI HampaBieH Ha (OPMHPOBAHUE DJIEMEHTOB CJEIYIOLIUX

komrereHuit B coorserctBuu ¢ ®I'OC BO u OIIOII BO no nanHoMmy HanpaBi€HHUIO MOATOTOBKH:



Tabauya 3.1.

Kon HaumeHoBaHue Nuauxarop B pe3yabTare ocBoeHusI
KOMIEeTEeH- KOMIIETeHIIN U JOCTHKEHHSA AUCHUIIMHBI 00yYalomumiics
101071 KOMIETEeHIINH JOJIKEH:
Yuueepcanvnuvie komnemenyuu (YK) u unouxkamopvt ux 0ocmuscenus
YK-2 CnocobeH ynpaBisitTh YK-2-1. PazpabateiBaeT | 3HaTh:

MPOEKTOM HA BCEX
Tanax ero
KU3HCHHOI'0 HIMKJIAa

KOHIICTIIMIO [TPOEKTa B
paMKax 0003HaYEHHOM
mpo0OIIeMsl, opMyITH-
pys LIeTib, 3a71a4H,
aKTyalbHOCTb, 3HAYH-
MOCTb (Hay4HYIO, ITpak-
THUYECKYI0, METOAnYeC-
KYIO M HHYIO B 3aBHCH-
MOCTH OT THIIa IPOEK-
Ta), OKUJACMBIE PE3YITb-
TaThl K BO3MOYKHBIC
chepbl X TPUMEHEHWSL.
YK-2-2.. CnocobeH Bu-
JeTh Pe3yJbTaT JesTe-
JHHOCTH U IUTAHUPOBATh
M0CJIE0BATENBEHOCTD
1IaroB JJIsl €r0 I0CTH-
s)keHus. PopMupyer
TUTaH-TpaduK peau-
3aLUH IPOEKTA U IJIaH
KOHTPOJIS 32 €r0 BhINOJI-
HEHHEM.

YK-2-3. Opranusyer u
KOOpIWHHUPYET paboTy
YYACTHUKOB MPOEKTA,
CHOCOOCTBYET KOHCT-
PYKTUBHOMY IIpeoJI0JIe-
HUIO BO3HUKAIOIINX
pasHorjgacuii 1 KoH}-
JIMKTOB, oOecrieynBaeT
paboTy KOMaH bl HE00-
XOJMMBIMH PECYPCaMH.
YK-2-4. llpencrasmusier
MyOJIUIHO PEe3yIIbTATHI
MPOeKTa (M OTIEIb-
HBIX €0 3TaroB)

B (hopME OTUETOB,
craTel, BBICTYIUIEHUI
Ha HAay4YHO-TIPaKTHYeC-
KHX CEMHHapax U KOH-
(bepeHIusX.

VYK-2-5. Tlpennaraer
BO3MOKHBIE TYTH (QJIr0-
PUTMBI) BHEJIPEHUS B
IIPAaKTUKY PE3Y/IbTaTOB
npoeKTa (W ocyILe-
CTBIISIET €r0 BHEIpe-
HUE).

— OpUHOUIEL HOPMHUPOBAHUS KOH-
IIETIINY TIPOSKTa B paMKax 0003-
HaYeHHOU MPOOIIEMBI;

— OCHOBHEBIE TPEOOBaHMUS,
npeabaBisieMble K IPOEKTHON pabo-
TE U KPUTEPUH OLICHKH PE3yIbTAaTOB
MPOEKTHOH JeATENbHOCTH.

Ymersn:

—pa3pabaTeIBaTh KOHIIETIIIHIO TIPO-
eKTa 0003HAYEHHOW MTPOOIIEMBI,
(dbopMynupys 1uenb, 3312491, aKTy-
QIFHOCTB, 3HAYUMOCTH (HAyYHYIO,
HPaKTHYECKYI0, METOANYECKYIO U
HWHYIO B 3aBUCUMOCTHU OT TUIIA
MIPOEKTa), 0)KUJAaeMbIE Pe3yJIbTaThl
¥ BO3MOJKHBIE TPUMEHEHUS;

— YMCTb NPCABUACTD PE3YJIbTAT
ACATCIIbHOCTHU IJIaHUPOBATH ):[eﬁc-
TBUSL JUIS IOCTHOKEHHS Pe3yIIbTara;
— TMPOTHO3HUPOBATH MPOOIEMHEIE
CUTYyallul U PUCKH B IIPOCKTHOU
JIeATEITbHOCTH.

Baapers:

— HaBBIKAMH COCTaBJICHUsI TIaHAa-
rpaduka peagn3ainy MpoeKTa B
IeJIOM 1 TIJIaHa-KOHTPOJISI €0 BBI-
HIOJTHEHHS;

— HaBbIKaMM KOHCTPYKTUBHOT'O
BO3HUKAIOIIMX PAa3HOTIIACHH 1
KOH()JIMKTOB.




Obwenpogpeccuonanvnuie (OIIK) komnemenyuu u UHOUKAMOPBL UX 0OCHIUNCEHUS

OIIK-1 Cnoco0en anammsu- | OIIK-1.1. [IpoBonut | 3HaTh: CTaHJapTHEIC METOBI
poBaTh, WHTepHpe- | KDUTHUSCKUH  aHANU3 | HONy4YCHUS, HUACHTUQHUKAMHA |
THPOBaTL M 0000- | Pe3yJbTaTOB co0CT- | MCCICIOBAaHUS CBOWCTB BEIIECTB H
ATh  Pe3yJbTAThl | BEHHBIX  OKCIICPUMEH- | MaTepHalloB, MpaBuUia oOpabOTKHU U
IKCIEPUMEHTAJLHBIX | TATBHBIX W pacyeTHO- | 0opOpMIICHHS pe3yJbTaTOB paboThI,
U pacuyeTHO-Teope- | TEOPETHIECKUX paboT npaswia Th
THYeCKUX padoT Xu- YmMmers: POBOJHTH MPOCTHIE
MHYeCKOH  Hampas- XHMHUYECKHE OTIBITHI o
JIGHHOCTH IpeIaraeMbIM METOIMKAM

Baagers: 0a30BBIMH  HaBBIKAMHU
MPOBEICHUS XHUMHUYECKOTO
OKCTIEPUMEHTa U O(QOPMICHHS €ro
pE3yJIbTaTOB
OIIK-1.2. ®opmynu- | 3HaThk: METOBI MOJTyYeHHUS,
pyeT 3aKIIOYeHUS U | HACHTU(UKAINN UCCIIeIOBaHUS
BBIBOJIBI IO  PE3ylb- | BEIIECTB (MaTepuasoB), CTaHAAPT-
TaTaM aHaju3a JIHTepa- | Hble OOpabOTKH pe3ylbTaToB JKC-
TYpPHBIX JaHHBIX, COOCT- | MIEpUMEHTa
BCHHBIX  OKCIIEPUMEH- | YMeTh: TPOBOJUTH MHOTOCTAHIA-
TaJBHBIX W PAacueTHO- | HBII CHHTE3, BEIOMPATh METOIBI M-
TEOPETUYECKUX PadOT B | arHOCTHKH BEIIECTB M MAaTEPUAJIOB,
n30paHHOM 00NacT | IPOBOAMTH CTAaHAAPTHBIE H3MeEpe-
XMMUH WIA CMEXHBIX | HUS, 00pabaTeiBaTh  pe3yJbTaThl
HayK IKCTIEpPUMEHTA
Baaners: HaBbIKaMU TIPOBEACHUS
IKCIIEpUMEHTa M MeTogaMu olpa-
OOTKH €ro pe3yinbTaToB

OIIK-2 Cnocoden mpoBoguth | OIIK-2.1. PabGotaer c | 3HaTh: OCHOBBI TEXHHUKHU
XMMUYECKHIl JKCIepH- | XMMUYECKUMH BEIIeCT- | 0E30MaCHOCTH B XUMHYECKOH
MEHT ¢ HCHOJIb30Ba- | BaMH C COOJIIOAECHUEM | 1a0OpaTopuu
HHEM  COBPEMEHHOIr0 | HOPM TeXHHUKH Oe3omac- | YMeThb: MPaBUIBHO C TOUYKH 3PCHUS
odopynoBaHusi, CO0JIIO- | HOCTH TEXHHMKH 0€30M1aCHOCTH 00paIaThCs

nasi Hopmbl TexHukm | OIIK-2.2. Hcnoas3yer | co CTEKJISTHHON XUMHYECKOM
0e30nmacHOCTH CYLIECTBYIOLIME W pa3- | IOCYIOH U peakTUBaMHU
pabaTbiBaeT HOBbIE Me- | Baagerh: ocHoBamH 0O€30MIACHOTO
TOJUKK TIONYYEHUS U | MPOBEACHUS XHUMHYECKOTO
XapaKkTepu3auu Be- | SKCIEpHMEHTa
NIECTB M MaTepuaioB
JUIS  pelieHus  3ajad
npohecCHOHANBHON
JeSITeIbHOCTH
OIIK-2.3.  TIpoBoaut
WCCIICIOBAaHUSl CBOWCTB
BEIIECTB U MaTepuayoB
C HCIOJH30BaHUEM COB-
PEMEHHOTO  Hay4HOI'O
obopynoBaHus
Ilpogpeccuonanvuvie (IIK) komnemenyuu u uHOUKAMOPbL UX 0OCHUINCEHU
IIK-1 Cnocoden Bpioupath u | [IK-1.1 IlpoBomuT skc- | 3HaTh: - CTaHAApTHBIE TNPHUEMBI

HCII0JIb30BAaTh TEXHMU-
YECKHE CpeacTBa U Me-
ToAbl MCHbITAHUN IJIs
peleHus uccjaeaona-
TE€JIbCKHUX 3aJ1a49 XHUMMH-

HEepUMEHTAIIbHBIC "
(unmu) pacdeTHO-Teope-
THYECKHE UCCIIEIOBAHUS
B paMKax  IpemIo-
JKEHHOTO TUIaHa

BBITTIOJTHCHUA HpOCTefIHIPIX aHaJInTu-
YCCKHUX OIIBITOB;

- THIIBI Q)YHKHPIOHaJIBHBIX Mare-
puajioB B XUMHUYECKOU TEXHOJOTHH:
KaTaJIn3aTophl, a):[COp6eHTI>I, OJICKT-




YecKOi  MPOMBIILIEH-
HOCTH, TIOCTABJIEHHBIX
crenuajJucToM  0oJiee
BBICOKOI KBajJu(puKa-
101071

IK-1.2. Cucrematusu-
pyer uH(pOpMaIHo, Mo-
Jy4eHHYI0 B XOAE CO00-
CTBEHHBIX  HCCIIEZIOBa-
HU, aHaJU3UpyeT €€ U
COTIOCTABIIIET C JIUTE-
paTypHBIMH TaHHBIMU

POJIbl, MeMOpaHbI, CEHCOPHI U JP.

- (dynmaMmeHTaNbHBIE ~ KpUTEpUU
3 PEKTHBHOCTH HCTIOJIb30BaHHUS
celppsi 1 3HEpropecypcoB B XTC,
OCHOBHBIC HAIPABJICHUS IOBBIIIC-
HUAA 3(G(OEKTUBHOCTH HCITOJIB30Ba-
HUSI CHIPHEBBIX U JHEPreTHUECKUX

pecypcoB
YMeTb: - TpPUMEHSTH THIIOBBIC
NpUeMbl  aHalW3a  BEIIECTB U
MaTepuaoB;

- TOJB30BAThCS  CTaHIAPTHBIM

obopymoBaHNEM XUMHUYECKOH 1a00-
patopuu IpU pPEUICHUH YIEeOHBIX
3ajady Kypca aHaIUTHYECKOH XH-
MUH;

- CHCTEeMAaTH3UpPOBATh MaTepHabl
o COCTaBy, CBOlCTBaM 51
(YHKIMOHAIEHOMY Ha3HAUCHHIO;

- OUCHWUTh BECh MPOMBIIIJICHHBIN
00BEKT Kak OOJNBIIYI0 XHMHKO-
TEXHOJIOTHYECKYI0 ~ CHCTEMy U
rpaMOTHO OMNHCaTb €€ Hepap-
XHUYECKYIO CTPYKTYPY;

- WCHIOJNB30BaTh TEOPETUYECKHE
MpeACTaBiIeHUs. i 0OOCHOBAaHUS
BbIOOpa TOrO WM HHOTO METOAA
aHan3a;

- TPaMOTHO aHaJM3HPOBaTh MOIY-
YECHHBIE PE3YJIbTaThl, COMOCTABIIATh
C UMEIOIIMMHUCS B JINTEPATYPE;

- OLEHUTh HAyYHYI0O HOBHU3HY,
NPaKTUYECKYI0  3HAUUMOCTb U
JOCTOBEPHOCTh PE3YNbTAaTOB Hayd-
HBIX MCCIEIOBAHMM.

Buaaners: - cTaHgapTHEIMU HHCTPY-
MEHTaJIbHBIMH METOJAMH HCCIIEeI0-
BaHUsI OpPraHUYECKUX BEIIECTB H

MaTepHaJIOB;
- HaBblKaMH (POPMYJTHPOBKH Ha-
YYHOH  HOBM3HBI, MpPAKTHUUECKOH

3HAYMMOCTH U JIOCTOBEPHOCTH pe-
3yJIbTaTOB COOCTBEHHBIX HAYyYHBIX
HUCCIEIOBAHUH.

4. OFBbEM JINCIIUTIMHBI U1 BUJbI YYEBHOM PABOTHI

Taoauna 4.1.

O0beM JMCHUIJIMHBI M BU/IbI Y4eOHOMH padoThl




Bun yuyeoHoii padoTbi Bcero yacoB | 3 cemectp 4 cemecTp
OO0m1ast TpyA0€MKOCTh UCIUILIUHBI 612 360 252
AyauTOpHBIE 3aHATHS 424 252 172
Jlexun 168 108 60
JlaGopaTopHblie 3aHATHS 256 144 112
CamocrositenbHas pabora ctynentoB (CPC) 134 81 53
KoHnTtposb 54 27 27

5. COAEP) KAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMUWYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB U BU1OB YYEBHbIX

3AHSTUI

5.1. CTpykTypa AuCHUILIHHBI

OO01as TPyI0eMKOCTh JUCHUIUIMHBI COCTaBIseT 17 3a4eTHBIX equHuUI, 612 yacos.

Bunel yue6Hoi paboTh

B g = | 5
No Paznensr 3 E =3 !
JTUCIUIUTAHBI = = S DOpMBI TEKYILETO
O 3 KOHTPOJISI
S yCIIEBaEMOCTH
1. | BBenenune 3 4 - 4
MeTtponoruueckue 14 26 12 TecToBbIif KOHTPOJIb
o | OCHOBBI
" | XMMH4€ECKOro
aHaJn3a
Tumst 3 14 22 12 KonrponsHas pabora
XAMUYECKHAX TecToBbIl KOHTPOJIb
peakuuii B
AHAITMTUYECKON
XUMUU
4. | Mertonbl 3 20 24 12 KonTponbhas pabota

OoOHapyKEHHS U

MeTtonsbl BbI-

HJICHTU(DHUKAITNH.

TecToBBIN KOHTPOIIb

Taoauna 5.1.



NCIICHUs, pa3jie-
JIEHUS U KOHIIEHT-
PUPOBAHUS

5. | Xpomarorpaduue

CKHEC METO/bI
aHajJn3a

16

22

12

KonrponsHas padora

I'paBumeTpuuecku
1 MEeTOJI aHaJIn3a

20

24

12

TecToBbIl KOHTPOJIb

TutpumeTpudecku
€ METO/bl aHAJIN3a

20

26

17

TecToBbIli KOHTPOJIb

Hroro 3a 3 cemectp

108

160

81

8.

3HeKTp0XI/IMI/I‘-ICCK
ne METOoAbI
aHaJIi3a

10

16

KounTponbnas pabota

CHeKTpOCKOHI/I‘IeC
KHEC METOIBI
aHaJIi3a

10

16

TecToBbIl KOHTPOJIb

10 | Meroabsl aTOMHOI

CIICKTPOCKOIIUH

10

16

TecToBbI KOHTPOJIIb

11 | MeTtoasl

MOJIEKYJIPHOU
CHEKTPOCKOIINHU

10

16

KonTponbhas padota

12 | pyrue

¢buznyeckue
METOJIbI aHAJIN3a

16

TecToBBINM KOHTPOIIb

13 | ABromarusaius

aHajIn3a u
HUCITIOJIB30BaHHUEC
KOMIIBIOTCPA

16

14 | TIpo6ooT6op u

poOONOArOTOBKA.
OcHOBHEIE
00BEKTHI AaHAJIN3A

16

TecToBBINM KOHTPOIIb

Hroro 3a 4 cemecTp

60

112

53

5.2. Conep:xaHue TUCHHUILUINHBI KAHAJTUTHYECKAS XUMUSD)

1.BBenenue




[IpenMer aHaIMTUYECKOW XMMHUH, €€ CTPYKTypa. MeTOI0I0ruuecKrue acrlekThl aHATUTHYECKOU
XUMHHU; €€ MCCTO B CUCTECMC HAYyK, CBA3b C HpaKTHKOﬁ. 3HaueHne aHAIUTUYECKON XUMUU B Pa3sBUTHU
€CTECTBO3HAHUSI, TEXHUKH, IKOHOMUKHU. OCHOBHbIE aHAJIUTUYECKHE MPOOJIEMBbI: CHI)KEHUE Ipejaesna
OoOHapy>KeHHsI;, TOBBIIIEHUE TOYHOCTH M HM30MPATEIbHOCTH, SKCIPECCHOCTH aHalW3a; aHanmu3 0e3
pa3pylIeHusl; JIOKaIbHBINA aHaIN3; TUCTAHIIMOHHBIN aHanu3. Buapl ananusa: M30TOMHBIN, SJI€MEHTHBIMH,

CTPYKTYpHO-TPYNTIOBOM  (()YHKIIMOHANBHBIN),  MOJCKYJSPHBIA,  BEIICCTBCHHBIH,  (a30BBIN.
Xumuyeckue, ¢uznueckue U OWOJIOTMYECKHME METOJIbl  aHaiu3a. Makpo-, MHKpPO- U
YJIBTPAMUKPOAHAIIUS.

OCHOBHBIC 3TaIbl pPa3sBUTHUA aHAJTUTHYECKON XUMUU. COBpeMeHHOC COCTOAHHUEC M TCHACHIMUN
Pa3BUTHA AHAJUTHYECCKON  XHMHH: HHCTPYMCHTAJIU3aluAd, aBToMaTu3anusa, mMarceMaTrusanusd,
MHHUATIOpU3anus, YBCIWMYCHHUC HOOJIHU (1)I/ISI/I‘ICCKI/IX MCTOHOB, IMNEPCXOoA K MHOIOKOMIIOHCHTHOMY
aHaJIn3y, CO3AaHUue CCHCOPOB U TECT-METO0B.

2.MeTposioru4yecKkue OCHOBbI XUMHYECKOI0 AaHAIH3A

OCHOBHBIE METPOJIOTUYECKUE TOHATUS M IPEACTaBICHUS: HM3MEPEHHUE, METOAbl M CPEICTBA
U3MEpPEHUIl, METpOJIOrHuecKue TpeOOBaHHsS K pe3ylbTaTaM H3MEPEHHM, OCHOBHBIC NPUHIUMIBI U
crocoObl 00ecTieueH s TOCTOBEPHOCTH Pe3yabTaTOB M3MEpeHUH, morpemHocT. OCHOBHBIC CTaIUH
XUMHYECKOTo aHanu3a. BbIOOp MeTofa aHanu3a W COCTaBJICHHE CXeM aHanu3a. AOCOIIOTHBIC
(O6e33TaJIOHHBIE) M OTHOCUTEIBHBIE METOJIbl aHAIM3a. AHATUTHYECKUW curHan u nomexu. OObeM
uHpopMaluu B aHanUTU4YecKOM curHane. CrmocoObl ompeeneHus COoAEepX aHHs [0 JaHHBIM
AQHAJTMTUYECKUX U3MEPEHUM.

OcHOBHBIE XapaKTEPUCTUKH METO/Ia aHAIN3A: MPABUILHOCTh U BOCIIPOU3BOAUMOCTH, KO3 (PULIEeHT
YYBCTBUTEJIBHOCTH, MIpesied 0OHAPYKEHUSI, HY)KHSAS U BEPXHSS TPAHULIBI ONIPEAETIAEMBIX COACPHKAHUIM.
Knaccugukanus norpemsocreit  aHanuza. CucreMaTHUecKMe M CIy4yailHble MOTPEIIHOCTH.
[TorpemiHocTH OTHENBHBIX CTaJAUA XHMMHUYECKOoro aHanusza. CrnocoObl OLIEHKH MPaBUIbHOCTH:
UCMOJIb30BaHUE CTaHJAPTHBIX 0Opa3loB, MeETOA J00aBOK, METOJ BapbHpPOBAHUS HABECOK,
COIOCTaBJICHUE € JpyrumMu Metojnamu. CraHapTHble 00paslibl, UX H3rOTOBJIEHHE, ATTECTALUA U
ucnonb3oBanue. CrathcTudeckas oO0pabOTKa pe3yabTaToB HM3MEpeHUil. 3aKOH HOPMAaJbHOTO
pacnpeneneHus ciaydaidHblX omuOok, t- u F-pacnpenenenus. CpenHee, aucnepcusi, CTaHAapTHOE
oTkJIoHeHHE. [IpoBepka runore3sl HOpMaIbHOCTH, THIIOTE3bI OJTHOPOJIHOCTH PE3YIbTATOB U3MEPEHUN.
CnocoOsl onieHku mpaBuiabHOCTU. CTaHaapTHbIe 00pasibl. CpaBHEHHE JUCHEPCUU M CPEIHUX JIBYX
METOJOB aHanu3a. PerpeccnoHHslli aHanu3. Mcnonap30BaHME METOAA HAaUMEHBIIMX KBaJpaTOB JUISA
MOCTPOEHHUS IPayHnPOBOYHBIX TPAPHUKOB.

TpeboBaHMs K METPOJIOrMYECKON OLIEHKE B 3aBUCUMOCTH OT 00BEKTa U 1enu aHaiau3a. CrocoObl
MOBBILICHUS] BOCHPOM3BOAMMOCTH U TPAaBUIBHOCTM aHanu3a. OpraHuzauus M METOJOJIOTHUS
METPOJIOTHUECKOr0  OOecreyeHusi  JeSITEeIbHOCTH  aHAIMTUYECKOH  CIyKOBbl.  AKKpeauTarus
aHanuTUyeckux Jabopatopuil. [loBepka ammaparypbl, aTTecTallds HECTaHJAPTHBIX CPEICTB
M3MEpPEHUI U METOIMK aHAIN3a.

3.Tunbl XUMHYECKHUX PeaKIMil M POLECCOB B AHAJIMTHYECCKON XUMHUH

OCHOBHBIE THIIBI XUMHYECKHX pEAaKUMHd B aHAJIUTHYECKONM XUMHH: KHCIOTHO-OCHOBHBIE,
KOMIUIEKCOOOpa30BaHus, OKHCICHUS-BOCCTaHOBIEHUS. lcnonp3yemble TMpoIecchl: OCaXKICHHE-
pacTBopeHHe, dKCTpakuus, copOuus. KoHcraHTsl paBHOBecusi peakumid u mporeccoB. CocTosiHue
BEIIECTB B UACATBHBIX U pealbHbIX cucTteMax. CTpykTypa pacTBoputesneil u pactsopa. ConbBaranus,
MOHU3aIMs, tucconuanys. [loBeeHne 3IeKTpoIuTOB U HEAJIEKTPOJIUTOB B pacTBopax. Teopus Jlebasi-
Xrwoxkkens. Koadpdurmmentsr axktuBHOocTH. KOHIIEHTpanMmoHHBIE KOHCTAHTHL. OmHCaHUE CIOXKHBIX
paBHOBecHii. OO11ast 1 paBHOBECHAs! KOHLIEHTPAIMH. Y CIOBHbIE KOHCTAHTHI.

Kuciorno-ocHoBHbIe peaknuu. COBpEMEHHBIE NPEJICTABICHHS O KHCIOTaX M OCHOBAHUSX.
Teopus bpencrena-Jloypu. PaBHOBecue B cucrteMe KHCIOTa - CONPSDKEHHOE OCHOBaHUE U
pactBopuTesib. KOHCTaHTBI KHCIOTHOCTM M OCHOBHOCTH. KHCIOTHBIE M OCHOBHBIE CBOMCTBA
pactBoputeneii. Koncranra aBronporonnsa. BiausHue npupoasl pacTBOpPUTENS HA CHUILY KUCIOTHI U
ocHoBaHus1. Husenupyromwii u nuddepermupyromuii 3Pext pacTBOpUTETIS.



KuncnoTHo-ocHOBHOE paBHOBECHE B MHOTOKOMIIOHEHTHBIX cHcTeMaX. bygepHble pacTBOpel M HX
cBoiictBa. bydepnas emkocts. Beruncnenus pH pacTBOpoB He3apsKEHHBIX M 3apsSKEHHBIX KUCIOT U
OCHOBaHUI, MHOTOOCHOBHBIX KHCJIOT U OCHOBAaHUH, CMECH KHCJIOT U OCHOBaHMM.

Peaknum koMmmiekcooOpa3oBaHusi. TuHIIBI KOMIUIEKCHBIX COEAMHEHUMH, HCIHOJIB3YEMBIX B
aHanmuTHueckor xumuu. Kiaccudukanus KOMIUIEKCHBIX COEMHEHUH IO XapakTepy B3aMMOACHCTBUS
METaJUI-JINTaH], 0 OJHOPOAHOCTH JIMTaHJA M LEHTPAIBHOTO HOHA (KOMILIEKCOOOpa3oBaTess).
CBolicTBa KOMIUIEKCHBIX COEAWHEHHH, HUMEIOIIME aHAIMTHYECKOE 3HAYEHUE: YCTOMYMBOCTD,
pacTBOPUMOCTh, OKPACKa, JIETY4ECTb.

Crynenuatoe komiuiekcooOpa3oBaHue. KosnmdecTBEHHbIE — XapaKTEPUCTHKH  KOMIUIEKCHBIX
COCMHEHUI: KOHCTaHThl YCTOWYMBOCTH (CTyNeHUYaThle W oOmue), GyHKIus oOpa3oBaHus (cpeaHee
JUTaHIHOE YHCI0), QYHKLHUS 3aKOMIUIEKCOBAHHOCTHU, CTENEHb 00pa3oBaHMs KoMIuiekca. DakTopsl,
BIIMSIONIME HA KOMIUIEKCOOOpa3oBaHME: CTPOCHUE IIEHTPAJBHOIO aTOMa M JIMTaHAa, KOHIIEHTpPAIUs
KOMIIOHEHTOB, pH, MOHHasg cuia pacrtBopa, Temmeparypa. TepMoavMHaMH4yecKas M KHHETHYECKas
YCTOMYHUBOCTb KOMIUIEKCHBIX COCMHEHUM.

Bnusaue  kommiekcooOpa3oBaHUsT HAa  PAcTBOPUMOCTb  COEIMHEHMH, KHCIOTHO-OCHOBHOE
paBHOBECHE, OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIA MOTEHIIMA CHUCTEM, CTAOWIM3AIMIO Pa3JIMYHBIX
cTerneHeil okuciieHus: 31eMeHTOB. CrocoObl MOBBIIEHUS YYBCTBUTEIBHOCTH M H30MpATEIbHOCTH
aHaJIM3a C UCIOJIb30BaHNEM KOMILUIEKCHBIX COEIMHEHUM.

TeopeTnueckne OCHOBBI B3aUMOJEHUCTBUS OPraHUYECKUX PEarecHTOB ¢ HEOPraHMYECKUMU MOHAMHU.
BnusHue wux npuponbl, pacHojioKeHus (PyHKUHOHAIbHO-aHATUTUYECKUE TPYII, CTEPEOXUMHUU
MOJIEKYJI pearcHTa Ha €ro B3aUMOACHCTBME C HEOPraHMYECKUMHU HOHAMH. Teopus aHanorui
B3aMIMOJICHCTBHUSI MOHOB METAJUIOB ¢ Heopranmueckumu peareHtamu tuna H>O, NHz u HoS m
KHCJIOPOJI-, a30T-, CEPOCOJEPKAIMMHU OPraHU4eCKUMHU pearceHTaMu. OCHOBHBIE TUIIBI COEIMHEHUH,
o0pa3yeMbIX C y4YacTHEM OPraHMYEeCKHUX pEeareHTOB. XejaTbl, BHYTPUKOMILUIEKCHbIE COCJIMHEHUS.
@akTophl, ONpEACHAIIME YCTOWYMBOCTH XEJIAaTOB BakHelnne OpraHu4ecKue peareHThl,
IpUMEHSEMblE B aHalIM3€e JJIs pa3felieHus, OOHapyXeHHs, OIpeleieHHs] MOHOB METAalJIOB, JUIS
MAacCKHpOBaHMsS U JeMAacKupoBaHusA. OpraHnyecKUe peareHThl Il OpraHuYecKoro aHajau3a.
Bo3MoxHOCTH UCHIONIB30BaHUS KOMIUIEKCHBIX COEAMHEHUN U OPraHMYECKUX PEareHTOB B Pa3IMYHbIX
METOJIaX aHaIMU3a.

OKHUCINTE/IbHO-BOCCTAHOBUTE/IbHbIE peaKuMu. OJEKTPOAHBIN MOTEHUMANd. Y paBHEHHE
Hepucra. CranpaptHelii ¥ (opManbHblii  noTeHHMandbl. CBsi3b KOHCTaHThl PAaBHOBECHS CO
CTaHJapTHBIMU MNOTEeHUManaMu. HampaBieHue peakuuu OKHCIIEHUS U BOCCTaHOBJIEHUS. DakTOphI,
BIIMSIOUINE HA HAIPaBJICHHUE OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuui. [ToHsTHE O CMeEIaHHBIX
noTeHnuanzax. MexaHu3Mbl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

OCHOBHBIE HEOPraHMYECKHE M OPraHWYECKHE OKHCIUTEIN W BOCCTAHOBHUTEIH, IIPUMEHSEMBIE B
aHaynze. MeTo/ibl IpeIBapUTENIBHOIO OKUCIIEHUS M BOCCTAHOBJICHHUS ONPEENIIEMOr0 dJIEMEHTA.

IIponeccol ocaxaeHusi H coocakIeHns. PaBHOBECHE B cUCTEME pacTBOp - ocanok. Ocaaku n ux
cBoiictBa. Cxema oOpa3oBaHusi ocaaka. Kpucrtamimueckue u amopdHble OCaIkh. 3aBHUCHUMOCTb
CTPYKTYpBI OCajika OT €ro MHAWBUAYaJIbHBIX CBOMCTB M YCIOBHH OcaxIeHHUs. 3aBUCUMOCTh (HOPMBI
OocaJKka OT CKOpPOCTH oOOpa3oBaHHMsl M pPOCTa MEPBUYHBIX dYacTUl. DakTophl, BIHUAOIIHME Ha
pacTBOPUMOCTb OCAJIKOB: TEMIIEpaTypa, WOHHAas Ccuia, JEHCTBHE OJHOMMEHHOIO MOHA, pPEaKlUu
MIPOTOHM3AINH, KOMIUIEKCOOOpa30BaHUsl, OKUCIEHUA-BOCCTAHOBIEHHS, CTPYKTypa U pa3Mep YacTHLL.
VYcnoBudg nonmydeHUs KpUCTANIMYECKUX oOcagkoB. ['oMoreHHoe ocaxaenue. CrapeHue ocajka.
[Tpuuunsl 3arps3Henust ocaaka. Kinaccudukaius pazanuHbIX BUAOB coocaxaeHud. [lonoxurensHoe u
OTPHIIATEIbHOE 3HAUEHHUE SBJICHUS COOCaXIeHHs B aHanu3ze. OcoOeHHOCTH 00pa30BaHUs KOJIOUIHO-
JTUCTIEPCHBIX cucTeM. Vcnonb30BaHne KOJJIOUIHBIX CUCTEM B XMMHUECKOM aHAJU3E.

4.MeToabl 00HAPYKEHUS] H MICHTH(PUKALIUA

3amaun u BBIOOp MeToma OOHAPYKEHHS W HWICHTU(HKAIMA aTOMOB, HMOHOB M XHMHYECKUX
coequHeHuil. J[poOHbII u cucTtemarnyeckuid aHanu3. Du3MUeckue MeETOAbl OOHApYKEHHsS H
UACHTU(PUKAIIMA HEOPraHUYECKUX U OPraHMUYECKUX BEIeCTB. MUKPOKPHCTAIIIOCKONMMYECKUI aHaIu3,
NUPOXUMHUCCKUI aHaiu3 (OKpallMBaHWE IUIAMEHH, BO3TOHKa, oOpa3oBaHue mepnioB). KamenbHbIi
aHanmu3. AHaJaM3 pacTMpaHMEM IOPOLIKOB. Xpomarorpaduueckue MeToJbl KaueCTBEHHOI'O aHaIu3a.



DKCMPECCHBIN KaYECTBEHHBIN aHAIW3 B 3aBOJICKMX M MOJEBBIX YCIOBUSX. [IpuMepbl mpakTHuecKoro
PUMEHEHUS METOJ0B OOHAPYKEHHUS.

4.1 MeTtoabl BblIeJICHUS, pa3/ieJIeHUs] 1 KOHIEHTPUPOBAHUS
OcCHOBHBIE METO/BI pa3felieHUs] U KOHIICHTPUPOBAHUS, UX POJb B XUMHUYECKOM aHAJM3€, BHIOOD U
ouneHka. CoderaHue METONOB PA3AEICHUS W KOHLUEHTPUPOBAHHMA C METOAAMM OIPEACICHUS;
ruOpugabie MeToabl. OIHOCTYNEHYaThle U MHOTOCTYIEHYAThIe MPOIECcChl pasneneHus. KoHcTaHTsl
pactipenenenus. Koapouuument pacnpenenenus. Crenenb usBineueHus. @Dakrop pasjeneHus.
KoadduureHT KOHIEHTPHUPOBAHUSI.

Metoabl  JIkcrpakuuM. Teopernyeckue  OCHOBBI  METOHOB. 3aKOH  PACIpeneicHUs.
Knaccugukanuss SKCTpakMOHHBIX mporeccoB. CKOPOCTh ASKCTPAKIMU. THIBI AKCTPAKIUOHHBIX
CUCTEM. YCIOBHUS DOKCTPAKUMU HEOPraHWYECKHX W OPraHu4eCcKUX COeIMHEHMH. Peskcrpakuus.
[Tpupona M XapakTepUCTHKA 3KCTPAareHTOB. Pa3jeneHne M KOHUEHTPUPOBAHUE 3JIEMEHTOB METOJIOM
9KcTpakuuu. (OCHOBHBIE OPraHUYECKUE PEAreHThl, MCIONb3YEMbIE Ul pPa3lelICHUs DJIEMEHTOB
MEeTOIOM 3KcTpakiuu. CeleKTHBHOE pa3/eleHHue D3JIEMEHTOB METOJOM MOoa00pa OpPraHUYeCcKHUX
pactBopuTeneil, nameHenne pH BoHOM (a3bl, MACKUPOBaHUS U IEMaCKHUPOBAHUS.

Metoabl oca:xkaeHus U coocakaeHus. [[pruMeHeHne HeOpraHnYeCKUX U OPraHuueCKUX PearcHTOB
i ocaxkeHus. CrocoObl pa3jesieHust 0CaX1eHUEeM JIMO0 paCTBOPEHUEM IIPH PA3IUYHBIX 3HAYCHUAX
pH, 3a cuer oO0pa3oBaHWs KOMIUICKCHBIX COCAMHEHHUH W TNPUMEHEHHUS OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakiuidl. ['pynmoBble peareHTsl M NpeAbABISEMble K HUM TpeOOBaHUS.
XapakTepUCTUKU MaJlOpaCTBOPUMBIX COEIUMHEHUI, Haubojiee 4YacTO MCIONb3yEMbIX B aHAU3E.
KoHueHTpupoBaHHE MHKPOZJIEMEHTOB COOCAXICHWEM Ha HEOPraHMYECKUX W OpPraHMYECKHUX
HOCHUTEJSIX (KOJUIEKTOPAX).

4.2. Xpomarorpaduueckue MeTObl aHATHU3A

Onpenenenne xpomarorpaduu. IloHATHE © TOABMKHOM HW  HENMOJBIKHOW  (pasax.
Knaccugukanus MeTroIoB IO arperaTHOMy COCTOSIHHIO HOJBM)KHOM M HENMOJIBMXHOM (a3, 1o
MEXaHU3MY pa3JeleHHsi, 10 TEeXHUKE BbIMONHEHHUA. CrocoObl TOMyYeHUs XpOMAaTOrpamMm
(poHTaNBHBINA, BBITECHUTENbHBIH, 3TI0eHTHBIN). OCHOBHBIE MapaMeTpbl XxpomMarorpammbl. OCHOBHOE
ypaBHeHue xpomatorpaduu. CeneKTUBHOCTh U 3(Q(PEKTUBHOCTh XpoMaTorpaduyecKoro pas3iaesieHHs .
Teopusi Teopernyeckux Tapenok. Kunermueckas Teopus. PaspemieHne kak (akTop ONTHUMHU3ALMH
xpomaTorpaduueckoro nporecca. KauecTBeHHbIN 1 KOJIMYECTBEHHBII XpoMaTOrpapuuecKuil aHaIus.

I'azoBas xpomartorpadus. I'azo-ancopOunonnas (razo-reepaodasHasi) M ra3o-KuAKOCTHasi
xpomarorpagusi. CopOeHTbl M HOCUTENU, TpeOoBaHHs K HUM. Mexanusm paznenenus. Cxema
razoBoro xpomarorpada. Kononku. JleTekTopbl, UX 4yBCTBUTEIBHOCTb U CENEKTUBHOCTb. OOmactu
NPUMEHEHHUs ra30Boi Xpomarorpaguu.

KuakocrHass xpomarorpadusi. Bunel oxkuakoctHoi  xpomarorpaduu. I[Ipenmymectsa
BbICOKOA((heKTUBHON kUIKOCTHONH Xpomarorpaduu (BOXKX). Cxema xuakocTHOro xpomarorpada.
Hacocbl, konoHKkH. OCHOBHBIE THUIIBI JETEKTOPOB, UX YYBCTBUTEIBHOCTD U CEJIEKTUBHOCTD.

A/copOuMOHHAA KUAKOCTHAs Xpomartorpadus. HopmanbHo-hazoBbiil 1 oOparieHHO-(ha30BbIi
BapuaHThl. [lonspHble M HENOJSpHBIE HENMOABWXKHBbIE (a3bl M NPUHLUMIB HUX BbIOOpA.
MonudunrpoBanHble cuauKarenu Kak copOeHTbl. [loaBukHble ¢a3bl MU NPUHIMIB MX BbIOOpA.
Ob6nacTu npuMeHeHHUs aICOPOLIMOHHOM KUIKOCTHOI Xpomarorpaduu.

Honoodmennas xpomartorpadus. Ctpoenne u GU3NKO-XUMHUIECKHE CBOWCTBA HOHOOOMEHHHUKOB.
HNonoobmenHoe paBHOBecue. CeNeKTUBHOCTh MOHHOTO OoOMeHa M (DakToOphl €ro omnpeaesstolue.
Ob6nacti TpUMeHEeHUsT HOHOOOMEHHOHM xpomartorpaduu. MonHas Xpomarorpadpusi Kak BapuUaHT
BbICOKO9()(heKTHBHOM HOHOOOMeHHOU xpomarorpaguu. OcoOEHHOCTH CTPOECHHS M CBOWCTBA
copOeHTOB i HMOHHOW Xpomarorpaduu. OJHOKOJOHOYHAs M JBYXKOJOHOYHAs HOHHAas
xpomarorpadus, HX TMNpeuMyllecTBa U HegocTaTku. VoHoxpoMaTorpaduueckoe OIpeseneHne
KaTHOHOB M aHWOHOB. MoH-mapHas u nurangooOMmeHHass xpomarorpadus. OOuMe NpPUHIUIIBL
[ToaBuxHbIe U HeTTOABWXKHBIE (Pa3bl. OOIACTH IPUMEHEHHUS.

IKCcKI3HOHHAsE xpomaTorpadus. OOnue npuHIUNEl MeTona. [ToaBMIKHBIE W HEMOABUKHBIC
¢a3pl. OcobeHHOCTH MexaHu3Ma pasneneHusi. OmnpenensieMble BellecTBa W 00JaCTH HPUMEHEHHUS
METOJa.



IlnockocTHast xpomatorpadusi. OOmme mnpuHIUNBl pazaeneHus. CrnocoObl  MOTydeHHs
IUIOCKOCTHBIX XpoMarorpamM. PeareHTsl [UIs UX TpoOsiBIEHUS. bBymasicnas xpomamozpagus.
Mexanusmbl  pasaenenus. I[logswkabie ¢aspl. [IpenmymiectBa W HEAOCTATKH. TOHKOCIOUHASA
xpomamoepaghusi. Mexanusmel pasaenenus. CopOeHThI U o Bk HBIC (a3bl. O0IacTH TPUMEHEHUS.

4.3. I'paBuMeTpHUYECKHIT METO aHAJIM3A

CyIIHOCTh TpaBUMETPUYECKOTO aHaIM3a, MPEUMYILIECTBA M HENOCTaTKU Meroaa. Ilpsmbie u
KOCBEHHBIE METOJIbl OmIpeneneHus. BaxHelmme OpraHuyeckue W HEOPraHMYECKUE OCaqUTENH.
[TorpemHocT B TpaBUMeTprueckoM ananmuse. OOmas cxema omnpeaeneHuii. TpeOoBaHUS K
ocakgaeMol W rpaBuMmeTpuyeckoil (opmam. M3MmeHeHus cocTtaBa ocalka IpH BBICYIIMBAHUU U
IIPOKAJIMBAaHUU. TepMOrpaBUMETPUYECKUI aHAIIU3.

[Ipumepsl MPaKTUUECKOrO0 IPUMEHEHUSI TPaBUMETPUYECKOTO MeTona aHanuza. OmnpeneneHue
JKeyes3a, aJlOMUHUS, THUTaHa B BHUAE OKcuIoB. OrlpeneneHue KanblUsg M MarHusl; UCTOYHUKU
MOTPEUIHOCTEN NPHU UX ompenenaeHuu. Meroasl onpeneneHuss kpemHus. [I[puMeHeHne opraHn4eckux
peareHToB JUIsl ONpeAeTICHU HUKENs, KOOanbTa, IMHKA U MarHus.

4.4, TurpuMeTpHYecKHe MeTOIbI AaHAJIN3A

Metoapl THUTpUMeTpUYeckoro anHanmmza. Kiaccudukamus. TpeOGoBaHUs, TpeabsBIsIEMbIE K
peakuuu B TUTPUMETPUUECKOM aHanu3e. Buubl TuTpuMmerpuueckux ompeneiaeHuif. CrnocoObl
BBIPaXEHUSI KOHIIEHTPALil pacTBOPOB B TUTPUMETPUU. DKBUBAJIECHT, MOJISIPHAs Macca SKBUBAJICHTA,
MOJISIpHAsl KOHILIeHTpauus. I[lepBuuHble W BTOpHUYHBIE CTaHAApThl. DUKCAHAIIBIL. Buasl kpuBbIx
TUTpOBaHUsA. PaKTOPHI. BIUSAIOLIME HA XapaKTep KPUBBIX TUTPOBAHMSI U BEJINYMHY CKayKa TUTPOBAHUS
B pa3NUYHBIX MeTojax. Touka SKBUBaIEHTHOCTH. CHocoObl oOmpeaencHUus KOHEYHOW TOYKHU
TUTPOBAHUS B Pa3IMYHBIX METOAX.

KuciorHo-ocHoBHoe TuTpoBaHme. llocTpoeHue KpHBBIX TUTpOBaHMS. BiMsHue BeIMYMUHBI
KOHCTaHT KHUCJIOTHOCTH WJIM OCHOBHOCTH, KOHILIEHTpallMM KHUCJIOT WJIM OCHOBAaHWM, TemMmepaTypbl Ha
XapakTep KpHUBBIX THUTpOBaHUA. KHCIOTHO-OCHOBHOE TUTPOBAaHME B HEBOJHBIX cpeaax. KucioTtHo-
OCHOBHbIE MHIUKATOPHI. [lorpemHocTy TUTPOBAHUS MIPU ONPEIEICHUN CHIIBHBIX U CJIAa0BIX KUCIOT U
OCHOBaHUI, MHOTOOCHOBHBIX KHCJIOT U OCHOBaHUI.

[Ipumepsl  mpakTUyecKoro npuMeHeHus. [lepBuuHble CcTaHAApPTBl Uil YCTAHOBJICHHUS
KOHIEHTPAllUM pPacTBOPOB KHUCJIOT M OCHOBaHMW. IIpuroroBneHwe u craHmapTu3anus pacTBOPOB
COJITHOM KHMCJIOTBI M TUJIPOKCHIA HATpUsl. TUTpOBAaHME KHUCIIOT, OCHOBAHUI, CMECEH KUCIOT U CMECei
OCHOBaHMU. AHaU3 cMecel kapOoHaTa U ruApokapOboHaTa HaTpus, KapOoHaTa U TMIPOKCHIa HATPUS.
Omnpenenenue asora no merony Kbenpnang u cojeil aMMOHMSI IPSIMBIM U KOCBEHHBIM METOJIaMHU.
OnpeneneHre HUTPATOB U HUTPUTOB.

OKuCIANTEJBbHO-BOCCTAHOBUTE/IbHOE TUTPOBaHue. [locTpoeHre KpuBbIX TUTpoBaHUs. BiusHue
KOHIIEHTPAallMd HOHOB BOAOPOJa, KOMIUIEKCOOOpa30BaHMs, MOHHOM CHJIBI pacTBOpa Ha XapakTep
KpUBbIX TUTpoBaHUA. CnocoObl ompeneneHUss KOHEYHOM TOUYKM TUTpoBaHMs. IlorpemHoctu
TUTPOBAHUA.

MeTopl OKUCIMTETbHO-BOCCTAHOBUTENBHOTO TUTpoBaHUs. [lepmanranatomerpus. OmnpeneneHue
xenesa(Il), mapranna(Il), oxcanaros, mepokcuaa BOAOPOa, HUTPUTOB.

WNonometrpus u wmonumerpus. CucremMa HOA-MOAWUJ KaK OKHUCIUTENb WJIM BOCCTAHOBHUTEIb.
Omnpenenenue apceHUTOB, apceHaToB, xkenesa (I11), menu(Il), ramoreHn-MOHOB, TEPOKCHUIOB, KUCIIOT.

Bbpomarometpus, niepuMeTrpusi, BaHAAATOMETPUs, TUTaHOMETpuUs, XpoMomerpus. [lepBuunble u
BTOpPHUYHBIE CTaHAapThl. [cmonb3dyemble uHAMKATOpbl. OmnpeneneHue HEOPraHWYECKUX U
OPraHUYEeCKUX COCTUHECHUH.

OcagutenbHoe THTpOBaHue. llocTpoeHune KpuBbIX TUTpoBaHUsA. CHocoObl ompeaeraeHus
KOHEYHON TOYKM TUTpOBaHUs; WHAMKATOphl. [lorpemuoctu tutpoBanus. [Ipumepsl mpakTuyeckoro
npuMeHeHus. Meroasl Qoinsrapaa, Pasuca u Mopa.

Komnekcomerpuueckoe TtutpoBanme. Heopranuueckne u OpraHuyecKkue TUTPAHTHI B
KOMILIEKCOMETpUHU. Vcnonb30BaHWE aMUHOIMOJIMKAPOOHOBBIX KHCIOT B KOMIUIEKCOHOMETPUH.
[TocTpoeHne KpUBBIX TUTPOBaHMS. MeTaITIOXPOMHBIE HHANKATOPBI U TPEOOBaHUS, MPEIbSBISIEMbIE K
HUM. Baxkselilne yHUBepcalbHbIE U CIEMU(PHUECKHE METAIUIOXPOMHBIE HHIAMKATOPbI. CriocoObl
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHHUS: TIPsIMOe, 00paTHOE, KOCBeHHOE. CeleKTUBHOCTh TUTPOBAHUS
U CII0COOBI ee OoBbIEeHUs. [1orpenHoCTH TUTPOBaHUSI.



IIpumepsl mpakTH4ecKoro npuMeHeHus. OIpenencHue KaiabLus, Mar"us, >Keje3a, allOMUHUSA,
MeAM, IUHKA B paCTBOpPaxX YMCTHIX COJIEH U NP COBMECTHOM IPUCYTCTBHUU.

5. DJIeKTpOXHMHYeCKHe MeTOAbl AHAJIHN32

OOmast  xapakrtepuctuka  MeTofoB.  Krnaccupukamusi.  DNEKTPOXMMUYECKHE  SYCHKH.
NHauKaTOpHBIA ~ DJEKTPOJ, W DJJIEKTPOJ  CpaBHEHHsA. PaBHOBECHBIE W HEPaBHOBECHBIE
AIIEKTPOXUMUYECKUE CUCTEMBI. SIBIEHUS, BO3ZHUKAIOIIME IIPU IIPOTEKAHUU TOKA (OMMUYECKOE IMaJeHUE
HaNpsDKEHUs, KOHIIEHTPALMOHHA U KUHEeTH4ecKas nosiapusanus). [lonspusannoHHble KpUBblE U UX
MCIIOJIb30BAHUE B PA3JIMYHBIX DJIEKTPOXUMHUECKUX METOAAX.

5.1 IToreHuoMeTpusi

IIpamass noreHuuomerpus. M3mepenume mnoreHmmana. OOpatumble U HeoOpaTUMbIE
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ CUCTeMbl.  MHnaukaropHele  anexrponsl.  HMonomerpus.
Knaccugukanuss HOHOCENEKTUBHBIX AJIEKTPOAOB. XapaKTEPHUCTUKA HOHOCEIEKTUBHBIX 3JIEKTPOJIOB:
a5eKTpoaHass (yHKIMA, KO3((UIHUEHT CEIEKTUBHOCTH, BpeMs OTKJIMKa. IIpumepsl mpakTtuyeckoro
npuMeHeHus nonoMerpuu. Onpenenenre pH, HOHOB IIETOYHBIX METAJIJIOB, FAJIOT€HU-MOHOB.

Ilorennmomerpnyeckoe THTpPOBaHWe. l3MEHEHHE HIIEKTPOJHOIO IMOTEHIHMala B IPOLECCE
tuTpoBaHus. CriocoObl 0OHAPYXEHUSI KOHEUHOM TOUKH TUTPOBAHMSI B PEAKLMSIX: KUCIOTHO-OCHOBHBIX,
KOMILJIEKCOOOpa30BaHuUsl, OKUCIICHUA-BOCCTAHOBJICHUS; TIPOLIECCaX OCAXKJICHHS.

[Tpumepbl TpakTUYECKOTO NpUMeHeHHus. TutpoBaHue (ocPopHoil, cMmeceil ConstHOH W OOpHON,
COJITHOM M YKCYCHOM KHMCJIOT B BOJHO-OpPraHn4ecKkux cpenax. OnpeneneHue Hogua0B U XJIOPUIOB IIpU
COBMECTHOM IPUCYTCTBUH.

5.2. KyJaoHnomerpusi

Teopernueckne ocHOBBI MeToja. 3akoH Dapazges. CrnocoObl OINpeAesieHus] KOJIMYeCcTBa
anekTpuuecTBa. lIpsAMas KyJIOHOMETpHs M KyJIOHOMETpUYECKOe TUTpoBaHue. KynoHomerpus npu
IIOCTOSSHHOM TOKE€ U TIOCTOSIHHOM [OTeHUMajde. BHemHsAs u  BHYTpEHHss TIeHepauus
KYJIOHOMETPUYECKOIO  TUTpaHTa. [UTpoBaHME  DJJIEKTPOAKTUBHBIX M 3JIEKTPOHEAKTHUBHBIX
KOMIIOHEHTOB. OnpejielieHne KOHEYHOW TOYKM TUTpoBaHus. [IpenmyliecTBa U orpaHuyeHUs] METOJa
KYJIOHOMETPHUYECKOIO TUTPOBAHUS 110 CPABHEHUIO C IPYTUMH TUTPUMETPUUECKUMHU METOLAMH.

[Ipumepsl mpakTUyecKoro mpuMeHeHus. OmnpeneneHne MajblX KOJIMYECTB KUCIOTHI U ILEI0YH,
THOCYNb(aTa HATPUSl, OKUCIUTENICH-NOHOB METAJIIOB.

5.3. BoabTammnepomerpusi

WNunukaropHsie anekTpoasl. Kinaccudukamus BoabTaMnepoMeTpuueckux Merto1oB. [lonydyenue u
XapaKTepUCTHKa BosbTaMmiiepHod KkpuBo. Ilpenenbusiii aud¢ysuonnsiii Tok. Ilomsporpadus.
VYpaBuenue MWnbkoBuya. YpaBHeHHMe mnossiporpadudeckoil BonHbl WibkoBuua - IeiipoBckoro.
[Torenunan mnonyBonHbl. MaeHTuduKanus U onpefeeHue HEOPraHMYeCKUX U OpPraHMYECKUX
coequHeHuil.  CoBpeMEHHbIE  BHJABI  BOJBTAMIIEPOMETPUM:  IpsMasi W WHBEPCHOHHA,
NEPEMEHHOTOKOBAS; XpPOHOAMIIEPOMETPHS C TUHEIHON pa3BepTKoil (ocuniuiorpadus). [Ipeumyiectra
Y OrpaHMYEHHMSI [0 CPABHEHUIO C KJIAaCCHUYECKOH mnossporpaduei.

AMnepomerpuyeckoe THUTpoBaHue. CymiHocTh Merona. MuaukatopHsle snexTpoasl. Buidop
NOTEHIIMala UHAUKATOPHOTO 3JEKTpoa. Buibl KpUBBIX TUHTPOBAHMSI.

[Tpumepsr MPAKTHYECKOTO MIPUMEHEHHUSI BOJIbTAMIIEPOMETPHUUECKHUX METO/IOB U
amrepoMeTpudeckoro TutpoBaHus. CHsATHE W paciiuppoBKa MOISPOrPaMMbl MHAWBUIYAIBHOTO
nenonsipusatopa - HoHa Metauta. CHathe mnossiporpaduueckoro crekrpa.  OmpezeneHue
KOHIIEHTPALlMH BEIIECTB METO/I0B I'PalyHpOBOYHOTO TpaduKa U METOJIOM JI00AaBOK C MCIIOJIb30BaHUEM
KJIACCUYECKOH, ocuuuiorpaduyecKoi, EePEMEHHOTOKOBOM BOJIbTAMIIEPOMETPHH.
AmnepoMeTpuyeckoe TUTPOBAHUE IIMHKA U OMXpoMaTa Kajusl.

CpaBHuTeNbHAs XapaKTEPUCTHKA YyBCTBUTEIBHOCTU U U30MPATEIbHOCTH, 00JacTeil MpUMEHEHUs
IIEKTPOXUMUYECKUX METOJIOB.

6. CnekTpocKONMHYeCKHe MeTOIbl AaHAIN3A

CnexkTp 2JIeKTpOMarHUTHOro u3nydeHus. OCHOBHBIE THIIBI B3aUMOJICHCTBUS BELIECTBA C
U3Iy4YEeHUEeM: sMHccus (TeIuloBasl, JIIOMUHECLEHLUs), IMOIJIoLeHne, paccesHue. Kiaccudukamms
CIEKTPOCKOITMYECKUX METOJ0B Mo sHepruu. Kiaccudukanus CHEeKTPOCKONMUYECKUX METOIOB Ha
OCHOBE CIIEKTpa D3JEKTPOMArHUTHOTO M3JIy4EHUS: aTOMHas, MOJIEKYJIsApHas, aOcopOLuOHHa,
HYMHUCCHOHHAs CIIEKTPOCKOIUSI.



Crnextpbl aToMOB. OCHOBHBIE U BO30YKACHHBIE COCTOSIHUS aTOMOB, XapaKTEPUCTUKU COCTOSHUI.
Ounepreruyeckue nepexonsl. [IpaBuna orOopa. 3akOHBI MCIYCKAaHUS W TOTJIOMIEHUs. BeposTHOCTH
JJIEKTPOHHBIX IE€PEXOJ0B M BpPEMEHAa JKU3HU BO30YKICHHBIX COCTOSHUH. XapaKTepUCTUKU
CHEKTPAJIbHBIX JIMHUMN: [10JIO)KEHNE B CIIEKTPE, UHTEHCUBHOCTD, MOIYIIMPUHA.

CriexTpbl MOJIEKYIT; UX 0COOEHHOCTH. CXeMbl 3JIEKTPOHHBIX YpOBHEH Moiiekybl. IIpencraBinenue o
MIOJTHOM 3HEPTrHHM MOJIEKYJ KaK CYMMBI 3JIEKTPOHHOH, KojieOaTeabHON M BpamarenbHol. OCHOBHBIE
3aKOHBI TOTJIOUICHUs 3JEeKTpoMarHutTHoro usinydeHus (byrepa) m 3akoH wu3nydenus (JlomakuHa-
[eii6e). CBsi3p aHATUTUYECKOTO CUTHAJIA C KOHLIEHTPAIIUEH ONpeensieMOro COeTMHEHHUS.

Anmnapatypa. CriocoObl MOHOXpOMaTH3alMU JIyduCcTOM sHepruu. Kiaccudukaius crekTpaabHbIX
npuOopoB uMX XapaktepucTuku. Ilpmemuukn uznydenus.. MucTpymeHtanpHblie nomexu. Lllymbl u
OTHOLICHHE CUTHAJI-IIIYM; OLIEHKa MUHUMAJIBHOI'O aHAJIMTUYECKOTO CUTHAJIA.

6.1. MeToabl AaTOMHOH ONTHYECKOH CIEKTPOCKONMUH

ATOMHO-3MHUCCHOHHBIN MeToA. VICTOYHHMKM aTOMHU3alMM U BO30YXICHMS: 3JIEKTPUUECKUE
pa3psiibl (IyroBble, MCKPOBbIE, INOHMKEHHOTO MaBJIEHHS), IJIJaMEHA, IUIa3MOTPOHBI, WHIYKTHBHO-
CBsI3aHHAs IIa3Ma, JIa3epbl; UX OCHOBHBIE XapaKTepUCTUKU. DU3nUecKne U XUMUYECKUE MPOLIECCHI B
MCTOYHUKAX aTOMHU3aLUU U BO30YKIEHUS.

Crnexrporpauueckuil 1 CIEKTPOMETPUYECKUH METO/Abl aHajiu3a, UX OCOOEHHOCTH, 00JacTH
npuMeHeHns. KadyecTBeHHBIM M KOJMYECTBEHHBIM aHAIM3 METOJOM SMHUCCHOHHON CIEKTPOMETPHUH
wiamend. OcHOBHas ammaparypa: croekTporpadsl, kBaHTOMeTphl. [lnamenHble (oTOMETpHl U
cneKTpodoToMeTphl. MeTpOoJIOrHuecKie XapaKTEPUCTHKH U aHATTATHYECKHE BO3MOKHOCTH.
ATOMHO-(1yopecueHTHbIH MeTod. [IpuHimn Merona; 0coOEHHOCTH U IPUMEHEHUE.

ATOMHO-20cOPpOMOHHBII MeTOA. ATOMU3ATOPHI (TUIAMEHHBbIE M HeIulaMeHHbIe). VlcTouHnKH
U3Iy4eHus (JaMIlbl C MOJBIM KaToAOM, HCTOYHUKHM CIUIOIIHOTO CHEKTpa, Jia3epbl), HX
XapakTepucTUKU. CHeKTpajdbHble U (U3UKO-XMUMHUYECKHUE IOMEXH, CHOCOOBbl HMX YCTpaHEHHS.
Mertposioruueckne XapakTEPUCTUKH, BO3MOXKHOCTH, IPEUMYIIECTBA M HEIOCTAaTKM METOJa, €ro
CpPaBHEHHE C aTOMHO-3MHCCHOHHBIM METOOM.

[TpumMepbl MPaKTUYECKOrO MPUMEHEHHUs aTOMHO-3MHCCHOHHOTO M aTOMHO-a0COPOIIMOHHOTO
METO/]IOB.

6.2. MeToabl AaTOMHOM PEHTI€HOBCKOI CIIEKTPOCKONNHU

PentrenoBckue croekTpbl, UX o0coOeHHOCTH. CrocoObl TreHepaluu, MOHOXpOMaTH3aluu |
perucTpanuu PEHTTEHOBCKOTO U3ITy4EHUS. Buner PEHTT€HOBCKOMN CIEKTPOCKOIUHU:
PEHTI€HO3MHUCCUOHHAS, peHTreHoadcopOIMOHHAs, PEHTTeHO(IIyOpECIICHTHAS. [TpuHDHN
PEHTI€HOOMHUCCUOHHON CIEKTPOCKOINNH; PEHTI€HOCTIEKTPAIbHBIH MUKPOAHAIIN3 (JIEKTPOHHBIN 30H).
OCHOBBI PEHTTEHO(DITYOPECIIEHTHON CIEKTPOCKOMMH; OCOOEHHOCTH M 3HAadeHHE MeToaa (ObICTphIi
HEpa3pyLIAOIUNA MHOTO2JIEMEHTHBIN aHAIN3); IPUMEPBI UCIIOJIb30BaHUS.

6.3. MeToabl MOJIEKYJ/ISIPHOH ONITHYECKOH CIEKTPOCKONUHU

MouJekyasipHasi aOcopOnMOHHAsA cneKTpockonusi (cnekrpodoromerpusi). CBsA3b XUMUYECKOU
CTPYKTYpbI COETUHEHUS ¢ aOCOPOLIMOHHBIM CHEKTpoM. DYHKIIMOHATIBHBIA aHATIU3 10 KOJebaTeIbHbIM
U DJEKTPOHHBIM crekTpaMm. CBs3b ONTHYECKOM IJIOTHOCTH C KOHIEHTpanued. OCHOBHOM 3aKOH
cBeromnoromeHus. OCHOBHbIE MPUYMHBI OTKJIOHEHHS] OT 3aKOHAa (MHCTpyMEHTaJbHble M (U3HKO-
xumuyeckne). [ToHsTre 06 MICTUHHOM M KaXXyIIEeMCsl MOJSIPHOM KO3 (HUIIMEHTE MOTIOICHUS.

CriocoObl mOSTydyeHUs! OKpAIIeHHBIX coeluHeHUN. POTOMETpUYECKUE aHATUTHUECKUE pPEareHThI;
TpeboBanusi kK HUM. CrocoObl onpeaeseHnss KOHLEHTpAIMK BellecTB. VM3MepeHne BBICOKMX, HU3KUX
ONTUYECKUX IUIOTHOCTEH (AuddepeHnnanbHbli MeTon). AHalW3 MHOTOKOMIIOHEHTHBIX CHCTEM.
[Ipumenenne MeTofa JUIsl MCCIENOBaHMS peakIMid B pacTBOpax (KOMILIEKCOOOpa30BaHMUS,
MPOTOJUTHYECKHX, TIPOIIECCOB arperaiun), COpoOBOKIAIOIINXCS U3MEHEHHEM CIIEKTPOB MOTJIOIIEHUS.
MeTtponoruueckue XapakTEpUCTUKM W aHAJIUTHYECKHE BO3MOXKHOCTHU. lIpuMephl mpakTH4ecKoro
MPUMEHEHHUS METO/1a.

MounekyasipHasi JIIOMHHeclleHTHasi cnekTpockonusi. Krnaccudukanus BUIOB JTIOMHUHECHECHIIMN
10 ACTOYHUKAM BO30OYKICHHS (XeMHJTFOMUHECTICHITH S, OHOIIOMHUHECIICHIINS,
AIIEKTPOIOMUHECIICHIIUS, (OTOMOMUHECUEHIIMSI U 1p.), MEXaHW3MY M JUIMTEIbHOCTU CBEUYCHHS.
Onyopecueniuss u  pochopecuennms. Cxema So6monckoro. 3akon Crokca-Jlommens. IlpaBuio
3epkanpHOM cummeTpun JleBmmHa. DakTOphl, BIUSAIONIME HAa HWHTEHCUBHOCTH JIFOMHUHECLICHILIUU.



Tymenune mromuHecueHnuH. CrekTpaibHbIe W (PU3UKO-XUMHUUYECKHE TOMeXH. KoamdecTBEHHBIH
aHaU3 JIIOMUHECIIEHTHBIM METOJOM. METpPONIOTHYeCKHEe XapaKTePUCTUKU M aHAIUTHYECKUE
BO3MOXKHOCTH  Merona. CpaBHEHHME  BO3MOXKHOCTEH  MOJICKYJISIpHOW  aOCOpPOIIMOHHOW |
JIOMUHECLICHTHOM CIEKTPOCKOIMUU MU ONpEAEIEHUN HEOPraHnYecKuX coennHeHuil. [Ipeumyiectna
JIOMUHECIIEHTHON CIEKTPOCKOMHHY MPHU UACHTU(DUKALIUN U ONIPEIeTICHUH OPraHUYeCKUX COCTUHEHHI.

MecTo U posb CIEKTPOCKOIIUYECKUX METO/I0B B AHAIIMTUYECKON XUMHUH U XMMHUYECKOM aHAJIU3E.

7. ABTOMATH3AIUsl AHAJIU3A U UCNOJIb30BAHHE KOMIBIOTEPA B AHAJIMTHYECKOH XUMHH

Hcnonb30oBaHue KOMIBbIOTEpAa B AHAIUTHYECKOM XuMuu: cOOp u mepBuyHas oOpaboTka
pe3yNbTaTOB aHaiu3a; 00padoTKa MHOTOKOMIIOHEHTHBIX CHEKTPOB M XpOMaTorpamm. YIpaBlieHHE
AHATUTHYECKUMH TTPUOOpaMH, CO37jaHne THOPUAHBIX YCTPOUCTB aHanu3aTop-OBM. [lnanupoBanue u
onTUMM3AIMS dKcriepuMeHTa. CumIiekc-onTuMusanus. PacueTsl paBHOBecHi.

MareMaTH4ecKue METO/Ibl B IPAKTUKE PA0OTHl XMMUKO-aHATUTUYECKHX JIAOOPaTOPHIA.
ABTOMaTH3alUsi U MeXaHW3alus XUMHYECKOrOo aHajmu3a. ABTOMAaTH3alUsl IEPHOJUYECKOro,
JUCKPETHOIO aHalM3a M HENPEpbIBHOTO aHajln3a B MOTOKE. IIpOTOYHO-MHIKEKLMOHHBIA aHaIN3.
ABTOMaTH3UPOBAaHHbIE NPUOOPBHI, CHCTEMbl U  KOMILJIEKCHI, aBTOMAThI-aHAJIU3aTOPBl IS
7a00paTOPHOTO W TIPOM3BOJCTBEHHOro aHanmm3a. [IpuMepsl COBpEeMEHHBIX BBICOKOI()(HEKTUBHBIX
AHATUTUYECKUX npubOpPOB-aBTOMATOB (razoaHanu3aTopHl, XpOMaTO-Macc-CleKTPOMETPBI,
aBTOMAaTUYECKUE MNPUOOpPbI M CHUCTEMBI JJIs MPOTOYHO-WH)KEKLIMOHHOTO aHaju3a, A oTOopa u
aHaju3a Mpod KOCMUYECKOTO BEIIECTBA, JIA0OPATOPHBIC POOOTHI).

8. Teopus u npakTHKa NPoH00TOOPA U MPOOONMOATOTOBKHU

[IpencTaBUTENBHOCTh MPOOBI;, B3aMMOCBA3b C OOBEKTOM M METOAOM aHanu3a. DakTopsl,
00YCIIOBJIMBAIOIINE pa3Mep U CIIOcCO0 0TOOpa MpencTaBuTeIbHON MPoOsl. OTOOp MPOO TOMOTEHHOTO U
reTreporeHHoro coctaBa. CrocoObl MONyuyeHus: cpelHed MpoObl TBEPIBIX, KUIKHX U Ta3000pa3HbIX
BEIIECTB; YCTPOMCTBA M MPUEMBI, HCIIOIB3yEeMBbIC TIPH ATOM; NIEpBUYHASE 00paboTKa M XpaHEHHE Mpoo;
JIO3UPYIOIINE YCTPOICTBA.

OcHoBHbIE crocoObl mepeBosa Npodsl B (opMy, HEOOXOAMMYIO AJisi AAHHOTO BUJA aHaIM3a:
pacTBOpeHHE B pa3iIMUYHBIX Cpelax; CIIEKaHUe, CIUIABJICHHE, Pa3JIOKEHHE MOJI ACWCTBUEM BBICOKHMX
TEMIEpaTyp, JaBJIEHHUS, BBICOKOYACTOTHOTO pa3pssa; KOMOMHHPOBAHHWE pa3IMYHBIX IPUEMOB;
0COOEHHOCTH PA3NIOKEHHs OpraHMYecKuX coequHeHni. CriocoObl YCTpaHEHHS U ydeTa 3arpsi3HeHUH U
NOTEPh KOMIIOHEHTOB IPU MPOOONOTOTOBKE.

9. OcHoBHBbIE 00bEKTHI AHAIN3A

OOBEKTBI OKpYKaIOIlel Cpelbl: BO3AYX, IPUPOJIHBIE U CTOYHBIE BOJIbI, aTMOC(EpPHBIE OCAIKH,
MOYBBI, JIOHHbIE OTJOXEHHUs, . XapaKkTepHble OCOOEHHOCTH M 3a/aud MX aHanusa.buonorndeckue u
MEAMIMHCKHE OOBEKThl. AHAIUTHYECKHE 3adauyu B 3Tod oOnactu. CaHUTapHO-TUTMEHHYECKUN
KOHTpoJb.I'eonornyeckre 0OBEKTH. AHaIM3 CUIMKATOB, KapOOHATOB, JKEJNE3HBIX, HHKEIb-
KOOAQJIbTOBBIX  pyH, [MOJMMETANIMYECKUX pyaA.Metamiasl, chjgaBel W JIpyrHe  HPOAYKTHI
METaJUTypruuecKo MpOMBIIUIEHHOCTH. OrnpeneneHne YepHBIX, IBETHBIX, PEIKHUX, OJIaropoHbIX
METAJJIOB M aHallu3 MX CIUIAaBOB. AHAJIM3 HEMETAIMYECKHX BKIIOYEHUH U  oOmpeiesieHue
razoo0pasyrommx npumeceil B Meramiax. KOHTposib MeTaTyprudeckux IpPOU3BOACTB.ATOMHBIE
MaTepuaibl. OmnpeneneHue TOpHs, ypaHa, IUTYTOHUS, TPAHCIUIYTOHHMEBBIX AJIEMEHTOB U HEKOTOPBIX
npoaykToB jaeneHus.Heopranuueckue coenuHeHus. BemecTBa 0co00i YUCTOTHI (B TOM 4MCIe
MOJIYTIPOBOJTHUKOBbIE ~ MaTepHalibl, MaTepuanbl BBICOKOTEMIIEPATypHOU  CBEPXIPOBOJUMOCTH);
oTpeieIeHNe B HUX NMPUMECHBIX U JIETHPYIOUIMX MUKPOAJIEMEHTOB. I10CIOMHBIN U JIOKAIbHBINH aHAN3
KPUCTAJIJIOB U IUICHOYHBIX MarepuanoB.llpupogHble M CHHTETHYECKHME OpPraHMYecKUe BeIllecTBa U
HIIEMEHTOOPTaHMYECKUE  COCIMHEHMs, ToiauMepbl. Buasl aHanu3a Takux  OOBEKTOB U
COOTBETCTBYyIOIIME  MeToAbl.  [Ilpumepbl  pemieHMss — 3aJady  KOHTPOJSL ~ OpPraHHYECKHUX
npou3BoicTB.CriennanbHble 0OBEKThl aHAINM3a: TOKCUYHBIE U PaIMOAKTUBHBIE BEIIECTBA, TOKCUHBI B
MUIIEBBIX MPOJIYKTaX, HAPKOTUKH, B3pbIBUAThIE M JIETKOBOCIUIAMEHSIIOIIMECS BEIIECTBA, TIas3bl,
KOCMUYECKHE OOBEKTHI.

6. OBPA3OBATEJ/IBHBIE TEXHOJIOT'MA

IIpu u3yueHun TEOPETUUECKOTO Kypca UCIOb3YI0TCs MeTobl | T - mpuMeHeHrne KOMIIBIOTEPOB



JUId JI0CTyla K HMHTEPHET-pecypcaM, MCIOJIb30BaHHE OOYYaroIUX HpOrpaMM Jjisl paclIMpeHus
UHPOPMALIMOHHOTO  TOJis, obecneueHust ynoOcTBa MpeoOpazoBaHUsl U CTPYKTYPUPOBAHUS
nHpopmanuu 11t Tpancopmaluu e€ B 3HaHUE.

[IpenogHeceHne TEOPETUUYECKOTO MaTepuajga OCYIIECTBISETCS € IOMOILBIO 3JIEKTPOHHBIX
cpeacTB 00yueHHs! IPU HEMOCPEACTBEHHOM IPOYTEHUH JAHHOTO MaTepualla JIEKTOPOM.

Jl1s OLIEHKM OCBOEHUS TEOPETUYECKOr0 MaTepHualla CTYIAEHTAMH HCIOJIb3YIOTCS TPaJULMOHHbIE
IUCbMEHHBIE U YCTHbIE KOHTPOJIbHBIE MEPOIIPUATHUS (KOJJIOKBUYMBI, KOHTPOJIbHBIE PAOOTHI).

IIpu ocBoeHuM I51a0OPATOPHOrO MPAKTHKYMa CTYAEHTaM Mpeaiaraetcs WHIUBHyaIbHAS
pabota 1 paboTa B MaJbIX IPYIIAX, I/1€ KaX/Iblii OJIy4aeT CBOE 3a/1aHue.

JlaGopaTopHble paOOTHl BBIIOJIHIIOTCS CTYIEHTAMHU 10 WHAWBHUIYAIBHBIM TpadukaM COrjacHO
METOAMYECKUM YKa3aHHUSM K J1a00paTOpHbIM paboTaM, COCTABIECHHBIM II0 €IMHOMY IUIaHY: II€PEUCHb
BOTIPOCOB JIJIS1 TIOJTOTOBKU K JIAOOPAaTOPHBIM paboTaM, CYIIHOCTh METOIMKH, METOJIUKA MPOBEICHUS
OIpeCIICHNs, CIIMCOK JIUTEPaTYPBHI.

Teoperuueckrne BOMPOCHI, Kacalolluecs TOH WIM HMHOM J1abopaTopHON pabOThI TOTOBATCS
CTyJEHTaMHM JA0Ma. JIONONHMUTENBHO HJs JOMAIIHETrO BBIIOJHEHUS [AeTCsl HECKOJIBKO 3ajad s
pelieHus U3 yueOHuKa.

B naGopartopuu nepea kaxaoi paboTol mpernojaaBaTesieM MIPOBOAUTCS AOMYCK K J1abopaTOpHOM
pabote B BUE YCTHOTO OMpOCa CTYJIEHTOB U MPOBEpKOi nomarHero 3aaanus (20-30 mun).

CryneHTbl, NOJY4YMBILIUE JOMYCK, BBIIOIHAIOT Ja0opaTopHyto paboTy coriacHo mMertoauke. Bee
paboThI 3aKaHYMBAIOTCS AHAJTM30M PAcTBOpPA C HEM3BECTHOM KOHIICHTPANNEH, BEIIAHHBIX JIAOOPAHTOM.
Beinonnsiercss He MeHee 3-X mapajUleNbHBIX onpeaenaeHuid. Pe3ynbTaTtel 00pabaThIBalOTCS METOAOM
MareMaTHueckoi cratuctuku. Odopmirsiercss otder mo pabore. PesympraThl aHanmm3a u JOMycKa K
paboTe OLleHUBAIOTCS MIPEIoIaBaTeseM 0 MATHOATUIBHON CUCTEME.

JlaboparopHblit [IPAKTUKYM Kypca 3aKaH4YMBACTCS WHJUBHUyIBHOU yueOHo-
UCCIIeI0BaTEIbCKOW paboTol MO BhIOOpY METO/la M METOJUKH aHaiu3a BemecTBa “X” B pealbHOM
oOBeKTe. 3/1eCh UCIONB3YIOTCS BCE M3YUYEHHBIE METOJIbl M 3HAHUS, MOJIyYEHHbIE CTYAEHTOM B Kypce
AHAINTUYECKOU XUMHH.

7. HEPEYEHb YHEBHO-METOAUYECKOI'O OBECHHEYEHMS 1T
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIUXCA ITO AUCUUITJIMHE

7.1. TlepedyeHb-yueOHO-METOINYECKOTO OOECIeueHusl Uil CaMOCTOATEIbHOW paboThl 00ydaromuxcs
10 AUCIIUIIIINHE:

1. OcHoBbl ananuTH4eckoit xumun. B 2-x xH. /Ilox pexn. FO.A. 3omotrosa. M.: Beicmr. mik., 2005.

2. BacunweB B.I1. Ananutudeckast xumus, B 2-X kH., M.: JIpoda, 2002.

3. OcHOBHI aHaNITHYECKOM XUMuH. [IpakTueckoe pykoBoIcTBO. Y4eOHOE TocoOue /Tl BY30B.
ITox pen. YO.A. 3omorosa. M.: Beicm. mik., 2001. 463 c.

4 IlpakTukyM no pusuko-xumudeckum meroaam ananusa./Ilon pen. Ilerpyxuna O.M. M.:
Xumus, 1989

5.®usuko-xuMudeckue Meto bl aHanmmsa. / [lox pea. AneckoBckoro A.U., JI.: Xumus, 1988

8. OHEHOYHBIE CPEJICTBA /UISA TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTH "
MMPOMEXYTOYHOM ATTECTAIIIA

Bonpocwut ona cobecedosanusn

Oﬁmue 60npocol AHATUMUYECKOU XUumMuu

1. JlaiiTe onpeneneHre aHATUTUYECKON XMMUHU Kak Hayku. Ee mpeamer, uenu, 3agaqu.
2. Kak cBsA3aHa Hayka "aHalMTHYeCKas XUMHS"' C JKU3HBIO COBPEMEHHOT0 OO0IIecTBa (HAYyKOM,
MIPOU3BOJICTBOM, OKPYKAIOIIEH CpEeIoi, MEIUITMHOM, KAYeCTBOM YKU3HH).



3. HazoBuTE OCHOBHBIE 3TAIBI PA3BUTHSI AHATUTHYECKON XUMUU.

4. Kak BbI onpeieNTuTe aHAMTHYECKUE 3a/1aun (0OHapyKeHue, HICHTU(UKALUS, ONpeeIeHHUE,
tectupoBanue BemecTB)? OOBEKTH aHaiM3a (TBEpAbIC, KHUAKWE, ra3000pazHble, IJIa3Ma; Makpo- U
MHUKpPO- ; OpraHUYECKHUE U HEOPTaHUYECKHUE, OIM3KUE U YAAJICHHBIE).

5. Ilo KakuM NpUHLMIIAM KJIACCU(PHUUUPYIOT METOAbl AaHAJUTHUUYECKOW XMMHUHU (XUMHUYECKHE,
¢usnueckue, OMOJOTHUYECKUE, OOHApYKEHUs, HIACHTU(UKALIUM, ONPEHCINCHHS;,  pPa3JeICHUS H
KOHILIEHTPUPOBAHUs; TMOPUIHBIE U KOMOMHUPOBAHHBIE; IIPSMBbIE U KOCBEHHBIE METO/IbI)?

6. Merox u wMmeroauka. MeTpolOrMueckue mapaMeTpbl METOAMKHU: IPOJIOJIKUTEIBHOCTD,
TPYAOEMKOCTb, CTOUMOCTb, IPUOOPHOE OOECIIEUCHHE.

7. Jlaiite  OIpeAclieHHWE  METPOJIOTMYECKUX  XapaKTepUCTUK  METOJOB  OIpPEHCIICHUS
(4yBCTBUTENIBHOCTD, npefen  OOHapy)XeHus,  JMana3oH  ONpeleNseMbIX  COAEp)KaHUi,
BOCIIPOM3BOAMMOCTD, IPABHIIBHOCTh, H30UPATEIBHOCTD).

8. JlaiiTe ornpezelieHne MOHATHIO aHATMTHYECKas CIIykoa.

9. Opranuzanusi aHAIUTUYECKOH CIOykObl W ee (QYHKIHH: KOHTPOJb TEXHOJIOTUYECKUX
IPOLIECCOB, MOHUTOPUHT OKPY’KaloIIel Cpeibl, 310pOBbs HACEIEHUs, CIIy*K0a KOHTPOJIS 3a XpaHEHHEM
IPOAYKIMH, OTIEPATUBHBIA KOHTPOJIb. CepTu(uKaus NpoayKIUU U XUMUYECKHA aHATU3.

10. [IpuHUIMOBl yHUGDUKALMY U CTaHAAPTU3ALMN aHATUTUYECKUX METO/I0B.

11.06ecrieyeHre XMMHUYECKOTO AaHAIHM3a: XWMHUYECKHE pPEaKTHBBI, KiIacCHpUKAIM, oOmas
XapaKTepUCTHKA, CTETIEHb YUCTOThI, OYMCTKA.

12. Mepnas nocyza, ee rpaayupoBKa.

13. AHanutudeckue NpuOophl: 001Ias XapakTepucTUKa U TpeOOBaHUs K HUM; KJIACC TOUYHOCTH,
NOBEpKa, IpaJynpoBKa, COYETaHUE C MUKpoIIpoLeccopamu 1 DBM.

14. Amnamutuyeckoe MpuOOPOCTPOCHHUE, €ro TeHAEHUMH (OJI0YHO-MOAYJIBHBIA MPUHIIMI,
aBTOMAaTH3allMsl, MUHAATIOpU3alus 1 JIp.)

15. WcrouHnku MHQOpPMALUU [0 aHATUTUYECKOW XUMHM: NEepUoJuYecKas, MOHOrpaduueckas,
ydeOHas TuTeparypa.

16. MexnayHapoaHble U OT€YECTBEHHBIE coolIecTBa aHanUTUKOB. Pexomennanuu MIOITAK mo
AHATUTUYECKOW XUMHH.

Memponozuuecxue OCHOBbl AHATUMUYECKO XUMUU

1. [lepeuncnure METPOIIOTHUECKUE XAPAKTEPUCTUKN METOI0B XUMUYECKOTO aHAIN3A.

2. VYKaxuTe SKBHUBAJIEHT, (AKTOp SKBUBAJEHTHOCTH U MOJISIPHYIO MacCy OHKBHBAJIeHTa B
CIEAYIOIINX PEAKLUAX:

H;PO, + KOH = KH,PO, + H0,

H;PO, + 2KOH = K;HPO, + 2H,0,

H3PO4 + 3KOH = K3PO4 +3H20,

H2C204 + 2KOH = K2C204 = ZHZO,

2KCN + AgNO; = KAg(CN),+ KNO3,

CuSO4 + 2KI = Cul +1/2I;, + K;S0O,,

2KMnO4 + 5H,C,04 + 3H3SO4 = KySO4 + 2MnSO,4 + 10CO;, + 8H,0,

AKMnQO, + 5As,03 +12HCI =4KCI + 4MnCl; + 5As,05 + 6H,0,

FeC|3 + T|C|3 = FeC|2 + T|C|4,

SnCl, + FEQ(SO4) + 2HCI =SnCl; + 2FeSO, + H»SO,.

3. Kakumu crioco6amu MOKHO TTPOBEPUTH NMPABUIILHOCTh aHaIM3a?

4. B yuem oTau4Me Cy4ailHbIX TOTPEIIHOCTENH OT CUCTEMAaTHUYECKUX?

5. Kakue Benmu4MHbBI XapakTepU3yl0T BOCIPOU3BOJUMOCTh BEIOOPOYHON COBOKYIMHOCTH JAHHBIX
XUMHUYECKOT0 aHaiauza?

6. [lepeunciiure kpuTeprun BEIOOpPA METO1a aHATTN3A.

7. Yro Takoe aHanmutuyeckuil curHan? IlpuBeaure npuMepbl AHATUTHUYECKUX CHUTHAJIOB B
XUMHUYECKHX U PU3NYECKMX METOJIaX aHaIH3a.

8. 3Havamue QP ¥ MpaBUiIa OKPYIIICHUS YHCEI, BRIPAXKAIOIINX PE3yNIbTaT aHAIN3A.



9. Emuanner CU B aHanmu3e: OCHOBHBIE, MPOM3BOAHBIC, BHECHUCTEMHBIC (PKBHUBAJICHT, THTP,
MOJISIPHOCTb, MOJISIIBHOCTh, HOPMaJIbHOCTh, MAaCCOBasi KOHLIEHTPALUS U Jp.)

11. Cny4aitHple MOTPEIIHOCTH B XMMHYECKOM aHaiu3e. 3akoH [‘aycca. Bocrmpou3BoaMMOCTb.
CrarucTuueckue KpUTEpUU: MAaTeMaTUYeCKOe OXKUJaHue (TeHepalbHOE CpelHee W TeHepalbHas
JTUCTIepCUsl CIIyd4ailHOM BENWYHMHBI; BBIOOPOYHOE CpEAHEe, AUCIEPCHs, CTaHAapTHOE OTKIIOHEHHE,
JIOBEPUTEIIbHASI BEPOATHOCTB ).

12. Cucrematuyeckue MOTPEIIHOCTH XUMHUYECKOro aHanuza. [IpaBHIBHOCTH U CIIOCOOBI ee
MpoBepKU (METOJl CTAaHIAPTHBIX OOpa3loB, CTAaHAAPTHBIX T00aBOK, CpPaBHEHHUS C pe3ylIbTaTaMu
apyroro metoja u 1ip.) Ux orpanudenus.

13. IlorpemHocTH OTAEABHBIX CTAaAUMM M KOHEYHOro pesyibrara. CyMMHpoBaHME
MOTPEIIHOCTEH.

14. Metponorudeckoe o0ecredeHrne KOHTPOJIS COCTaBa BEMIECTB U MAaTEPHUANIOB. ATTECTAIHS U
CTaHAapTU3aLUs METOIUK. AKKpEAUTALNS aHATUTUYECKUX JTaO0paToOpHii.

15. YUto Takoe u3bupaTebHOCTh METO/Ia?

16. Yto Takoe TOYHOCTh aHAJIN3a, KAKUMU BEJITMYMHAMH OHA XapaKTepU3yeTcs?

17. Kakue cymecTBYIOT CIIOCOOBI OTPECIICHNs KOHIIEHTPAUA Ha OCHOBAHUHU CYIIECTBYFOIICH
3aBUCUMOCTH MEXIY aHATUTUYECKUM CUTHAJIIOM U COJIEPKAHUEM KOMIIOHEHTa?

Omoop u noozomoska npoovl K ananuzy

. Kakue TpebGoBaHMs MpeIbsBISIOT K TEHEPATHHON MPoOe aHAIU3UPYEMOTO BEIIeCTBA?
. Uem omnpeaensercst cnocod ordopa u pazMep npoosi?
. [IpuBeute npumepsl crioco6oB 0TOOPA MPOOBI B MOTOKE XKUAKOCTHU U rasa.
. KakoBel ocobenHocTH 0TOOpa MpoOkl TBEPABIX BELIECTB?
. HazoBuTe ciocoObl TOMOT€HU3AINMH U YCPETHEHHS TPOOBI aHATM3UPYEMOTO BEIIECTBA.
. YKa)kKUTe MCTOUYHHUKH MOTPEIIHOCTEH MpH 0TOOpe MpOoObl aHATM3UPYEMOTO BEIIECTBA.
. Kakum 006pa3oM MOKHO ydecTb co/iepsKaHue BO/IbI B aHAIM3UpyeMoil mpobe?
. Kakue ¢akTops! onpenenstor cnocod nepeBeeHus aHaIn3upyeMoit mpoOsl B pacTBop?
. Kakumu cBolicTBamMH J0OKEH 00J1aaTh PacTBOPHUTENb, UCIIONB3YEMBIH JJISI pacTBOPEHUS
aHaM3upyeMoil mpoos1?
10. [IpuBemuTe MPUMEPHI MIEIOYHBIX, KHCIIBIX U OKHCIUTEIBHBIX TUIaBHEH.
11. YeMm oTnuyaeTcss MUPOIU3 OT CYyXOTo 030JIeHUs?

O 00 1N DN K W —

06Hapyofcenue HeOp2anu4YeCKux KamuoHoe u aHuOHO6

1. AHanUTHYECKHUE peaKlMU, UX OCHOBHBIE XapaKTEPUCTUKU: HUKHSAS TPAHULIA ONpPEEIsIeMbIX
COJIEp’KaHUM, CEIEKTUBHOCTD.

2. Kakue BBl 3HaeTe crnocoObl YMEHBIICHUSI HUKHEH TpaHUIlbl ONpPEAEseMbIX COJEpKaHUI
AHAIUTUYECKON peaKuu?

3. HazoBuTe BaskHEUIIME TPUEMBI TTOBBIIIEHUS CEJIEKTUBHOCTH aHAIUTHYECKUX PEAKIUH.

4. CriocoOb! BHINOJIHEHUS AaHATUTUYECKUX PEaKluil B pacTBOpax (KamnejabHble, MUPOXUMUYECKHE,
MUKPOKPHCTAJUIOCKOMMYECKNE, PACTUPAHUS ITOPOIIKOB).

5. Xumuueckue crnocoObl OOHApPYKEHHS HEOPraHWYECKUX HOHOB: CHCTEMAaTHYECKHH XOJ
aHaJM3a KaTHOHOB (CYHIHOCTb, BO3MOXHOCTH U OTpPaHUYEHUS, 3HAUCHHE B COBPEMEHHOM aHaJH3e,
JiefieHHe Ha CEPOBOIOPOIHYIO, KUCIOTHO-IIEIOYHYIO U Jp. CXEMBI).

6. JIpoOHBIi1 X011 aHAJIM3a HOHOB (CYLIHOCTh, BO3MOKHOCTH U OTPaHUYEHU).
7. OOmue peakuuu S-, P-, d-37eMeHTOB B APOOHOM aHATU3E.

8. XapaKkTepHbIE PeakIuu S-3JIEMEHTOB.

9. XapakTepHble peakuu P-3JIEMEHTOB.

10. XapaktepHbie peakiuu 0-371eMEeHTOB.

11. AaropuT™msl IpoOHOTO OOHAPY)KEHUSI KATHOHOB.

12. Kakue peakiiu Ha aHUOHbBI CYUTAIOTCS IPEIBAPUTEIIHLHBIMU?



13. Kak OTKpBITh aHHOH C032' B IIPUCYTCTBUH aHMOHOB 8032’ u 82032'?

14. N300pa3ute ypaBHCHUSIMHU peakiuii xo 1 aHaau3a cMecu anuonos: |, Br, CI'.

15. Kakue aHHOHBI HE MOTYT HaXOJIUThCSI B KUCIIOM pacTBoOpe?

16. Kakum nyrem otkpeiBatoT anrnoHbl NO,', NO3', eciii OHH IPUCYTCTBYIOT BMeCTE?

17. Kakue aHHMOHBI MOHO OTKPBITh JEHCTBUEM MOJU/IA KIS B PUCYTCTBUU Kpaxmaia?

18. AIropuT™MBI IpOOHOTO OOHAPYKEHUSI AHHOHOB.

19. KauecTBeHHBI XMMHYECKUN aHAJIM3 HCKYCCTBEHHOHW CMECH TBEPHBIX BEIIECTB (COJEH,
OKCHJIOB).

20. Kak mpoBOAMTCSI KAYECTBEHHBIM XUMUYECKUI aHAIU3 CIUIaBOB B 3aBUCUMOCTHU OT UX THUIA?

21. Kak mpoBOJIUTCS Ka4€CTBEHHBIM XUMUYECKHUM aHAIN3 MUHEPAJIOB?

Xumuueckue mecm-memoont ananusa

1. Kak wuCmome3yloTcs METOAbl IUIOCKOCTHOW Xpomarorpadud B KA4eCTBEHHOM U
MOJIYKOJIMYECTBEHHOM aHaJIN3€ BELECTB?

2. TlpuBeaute mpuUMepbl HMCHOJB30BAaHUS  OCAJA0YHOM XpomaTtorpadud B Ka4eCTBEHHOM U
KOJIWYECTBEHHOM aHaIu3e.

3. Uto Takoe XHMUYECKHE TSCT-METObI aHAIN3a?

4. Kakue peareHThl UCIOIb3YIOT B TECT-METOJaX?

5. Kakuie ucrosib3yroT TOTOBBIC aHATUTHICCKUE OPMBI PEareHTOB B TECT-METO1aX?

6. B ueMm mpeumymiecTBa U HEAOCTATKU (PU3MUECKOTO Crocobda MMMOOMIM3AIMN PEareHTOB Ha
HOCHTEIU?

7. TUIbI UICIIOJIb3YEMBIX MATPUILL JJIs1 HAHECEHUSI PEareHTOB.

8. B ueM mpeumymiecTBa M HEAOCTATKM XUMHUYECKM HWMMOOWIM30BAaHHBIX PEAareHTOB Ha
HOCUTEIAX?

9. [IpuHUUIIBI OTIpeIeTICHHUS] KOHIIEHTPAIIUU TECT-METOIOM.

10. YcTpolicTBa 115 onpeeneHusi KOHUEHTPAUU TECT-METOIOM.

11. Crioco6s1 onpeieNieHus: KOHIIEHTPALUU TECT-METOIOM.

12. Ha3oBuTe OCHOBHBIE METPOJOTUYECKHE XapaKTEPUCTHKU pE3yJbTaTOB aHAJM3a TeCT-
METOJIOM TP PA3TMYHBIX CIIOCO0aX OMpeIeNeHUs] KOHIIEHTPAIUH.

13. KakoBa 4YyBCTBUTEIBHOCTH OIPEACIICHUS] KOHIEHTPALMH TECT-METOJOM B Pa3IUYHBIX
yCTpoOHCTBax U crioco0ax aHanu3a?

14. Kak ynydimmaroT u30MpaTeIbHOCTh ONpeIeTIeHHs] KOHIIEHTPAIIUU TECT-METOA0M?

15. KakoBa TOYHOCTh OMpEEICHHUS KOHIIEHTPAIIUU TECT-METOIOM?

16. HazoBuTEe OCHOBHBIE 00JIACTH MPUMEHEHUS TECT-METO/IOB.

17. Kak mpoBOAUTCS aHAIMU3 BOJIbI, BO3TyXa U MOYBBI TECT-METOAAMU?

18. TecT-MeTOABI B KIMHHYCCKOM aHAIU3E.

19. HazoBuTE OCHOBHBIE CTIOCOOBI M3TOTOBJICHUS TECT-YCTPOUCTB /IS SKCIIPECCHOTO aHaTN3a.

20. Kak onpenenstoT napel 3TaHOJA B BBIJIBIXa€MOM BO3AYXE TECT-METOI0M?

Ilpumepnolit Komnaekm 3a0anuii 011 KOHMPOJIbHHIX PAdOm no OucyunIuHe
«Ananumuyeckas Xumusn»

Tema: BolunciieHUs B AaHAJIUTHYECKON XUMUH. UyBCTBHTEIbHOCTh AaHAJTUTHYECKHX PeaKIHid.
Cnoco0bl BbIpaKeHHs1 KOHLEHTPAlU¥ PAaCTBOPOB
Bapmuanr 1
1. UctuHHOE 3HaueHue macchl ocaaka paBHo 1,3458 r. [Ipu usmepenun nosydeHo 3Hauenue 1,3582.
Onpenenutb aOCONIOTHYIO U OTHOCUTENIBHYIO MTOTPEUTHOCTh U3MEPEHHUS.
2. IIpenenbHoOe pa3daBlieHHE MOHOB ATIOMHHHMS MPH MUKPOKPUCTAITIOCKOITUYECKOM OTKPBITUH PAaBHO
150 000 mu/r, MHHHMaNbHBIM 00BeM wucciaeayemoro pactBopa paseH 0,06 mi. Berumcaurtsb
OTKPBIBAEMBIF MUHUMYM.
3. B xakoM oObemMe BOJBI HAJO PACTBOPUTH 2 MOJb TMAPOKCHAA HATpHsi, 4ToOBl monyuutb 20-%
pactBop?



4. Ckosbko MwutiMTpoB (0,2 M pacTBopa MOKHO HPUTOTOBUTH M3 250 M1 pacTBOpa COJIIHOM
KucnoThl, umeromero TuTp 0,03650 r/mn?
5. CKkoJIbKO TpaMMOB AUXpOMaTa KaJlus HaJlo B3ATh Juisl IpurotoBieHus 200 M1 pacTBOpa, UMEIOIIETO
tutp 0,004904 /™M1, €cIu 3TOT PACTBOP UCHIOIB3YIOT KaK OKUCITUTEIh?

Bapuanr 2
1. OnpenenuTb OTHOCUTENIBHYIO IIOTPELIHOCTD U3MEPEHHS MacCOBOM 1oy (B %) cepbl B yIiie, €ClU
BmecTo 3,12 % noaydeno 3,05 %.
2. lIpenenpHOE pa3daBiieHHE MOHOB KajbIHs B pacTBope paBHO S50 000 Mi/T, MUHUMAaTBHBIA 00BEM
pacTBopa, HeOOXOIMMBI JJIsl OTKPBITHS MOHOB KaJIbIUs IeWCTBUEM oKcallaTa aMMoHus, paseH 0,03
MJI. BBIUHCIUTE OTKPBIBAEMBIM MUHUMYM.
3. B 270 M Boaw! pactBopeno 30 r xsopuaa Hatpus. KakoBa MaccoBast 10151 paCTBOPEHHOIO
BemecTBa (B %)?
4. CxoJbKO IpaMMOB TMIepMaHTraHaTa Kajusi HaJlo B3STh Uil IpurotosieHus 2 i 0,5 H pacTBopa, eciu
JaHHBII PACTBOP UCIIOJIB3YIOT B KUCIION cpene?
5. PaccuurtaTth TUTP ¥ HOPMAJIbHYIO KOHIIEHTPAIIMIO PacTBOPa COJIBI, €ciid B 250 MIT BOJBI paCTBOPUIIN
5,3 r 6e3somuoit Na,COs.
Tema: 3akoH AelicTBHS MAacC KaK OCHOBA Ka4eCTBEHHOI'0 aHAJIN3a

Bapuanr 1
1. BeI4MCIUTh KOHIIEHTPAILUIO HOHOB H" u CN' B 0,1 m pactBope, eciu Kyen = 7,2¢ 10729,
2. Beraucnuts noHHyto cuity u aktusHocTh HoHoB Na™ 1 CI™ B 0,01 M pactsope NaCl.
3. CKOIbKO MOJIeH YKCYCHOM KHUCIIOTHI cleayeT 100aBuTh K 1 11 1 H pacTBOpa aierata HaTpusi, 4TOObI
pacTBOp cTaj HEUTPAIbHBIM?
4. Onpenenuts pH O6ydepHoro pactBopa, conepsxamiero 1,1 M ruapokcuaa ammonus u 1,1 M xjaopuaa
AMMOHHUSIL.
5. Beruucnure npousBeeHne pactBopuMoctu xpomara cepedpa AgoCrOq, 30as , uto B 100 M
HACBIIIIEHHOTO pacTBopa ero coaepxkurcs 0,002156 r.
6. OnpenenuTh KOHCTAHTY U CTETIEeHb THpOon3a cou ¢ocdara kanus no Tperben ctynenu u pH 0,12
M PacTBOpa TOU COJIH.

Bapmuanr 2
1. Beraucnuth crenens nonmzanmu 0,1 M pacteopa HCN.
2. CKOIBbKO MOJIeH KpUCTANIMYECKOTO0 aleTara Kainus Heooxoaumo pactBoputh B 100 mi 0,0375 m
pacTBopa YKCYCHOM KHCIIOTBI, 4TOOBI nosyuuts pH pactBopa, paBHbIit 5,437
3. BbuncanTh pacTBOPUMOCTD OKCalaTa Kajablus, €CIU POU3BEIECHUE PACTBOPUMOCTH €TI0 PABHO
2,57-10°,
4. bydepnas cucrema conepxkut 0,1 M MypaBbuHO kucnotsl u 0,1 M popmuara kanus. OnpenenuTb
pH.
5. Paccuurath creneHs rusipoinsa conu nepsoii crynenu U pH 0,02 H pactBopa cynbhuaa aMMOHUS
(NH,)2S.
6. Kak monHo Oyzer ocakaeH Xxpomar-HoH B Buje xpomata cBuHna PbCrO4 k MOMeHTY BbITIaeHUs
ocazka cynbdara cBuHIA?
Tema: OKHCIAUTEIBLHO-BOCCTAHOBUTEIbHBIE (PEIOKC) MPOLECChI

Bapmuanr 1
1. K pactBopy, comepxamemy uonsl I, NOy, S%, noGasmm xJopHOM Bonbl. Kakue m3mMeHeHus
MO>XHO Ha0r01aTh? Hamucats ypaBHEeHHUsT peakiuii 1 000CHOBATH HAIpaBJICHUE UX (cpeaa Kucias).
2. PaccuurtaTth penoKCc-MOTEHLUAN epMaHraHaT-uoHoB npu KoHueHTpammsax [MnQOs] = 0,1 moms/m,
[Mn?*]= 0,01 mous/n 1 iput pH pactBOpa, paBHOM 7.
3. Hanmcare ypaBHeHMEe M 10J00paTh KOA((UIMEHTHl peakluh OKHCICHHS CyiIb(pHAa MBIIIbsIKA
As,;S3  koHmeHTpupoBaHHOU a3oTHOW KucioToir HNOj, KoTOpast mpu 3TOM TpeBpamaeTcss B OKCHIT
azora NO,.
4. MoxHuo nu cynbdar xpoma Crp(SO,)3 okuciuts azotHoit kucinotoir HNO3z 8 HoCr,O7?
5. Hammcate ypaBHEHHE peakUMd U ToA00paTh KO03(pUIMEHTH mpolecca OKHUCICHUS Cyabpuaa
xKeye3a pa30aBICHHBIM PACTBOPOM a30THOW KUCIIOTHI, €CJIU TTPOTYKTHI PEaAKITUN Fe**, S, NO u H,0.

Bapuanr 2



1. B kakom HampaBiieHnu OyAeT MPoTeKaTh peakius, €ClIu CMeIIaTh paBHbIE 00bEMBI paCTBOPOB COJIEH
OJIMHAKOBBIX KOHIeHTpanuii (1 Mosb/m) xmopuna xenesa (1) u xmopuna xenesa (1), ximopuna osoa
(IV) u xnopuaa omnosa (I1).
2. BoluuCIUTh peIOKC-TIOTEHIIMANI B PacTBOpE, B KOTOpoM coaepxurcs [MnOy4 | = 1 mons/m, [Mn2+] =
1 monb/1t u [H'] = 10 mons/x.
3. Hancarh ypaBHEHHe peakiuu mepokcuaa Bogopoaa HyO, ¢ Cr¥* B menounoii cpene. IloxoGpars
KO3 PHUITUEHTHI, CYUTAs, 9TO crt — CrO42'.
4. MoxHo i1 ipoBectu peakiuio okuciaeHus Cry(SOy)s B Cr2072', neiictByst (NH4)2S,0g?
5. Hammcate ypaBHEHHE peakiuu OKUCIeHHUs MmaBeneBord kuciaotel HCy04:2H,0  pactBOpoM
IIepMaHraHaTa KaJjus.
Tema: KommiexkcooOpasoBanue

Bapuanr 1
1. Onpenenuts KOHLEHTpauuoo HoHoB ZNn?*, NH;z 1 CTelleHb HOHM3AIMH KOMILICKCHOTO HOHA B 1 M
pactBope comu [Zn(NH3)4]Clo.
2. PaccuuTaiite, oOpasyercs nu ocaaok FeS, eciu k 0,2 M pacTBOpY KOMILIEKCHOTO COEIUHEHUS
cocraBa Ky[Fe(CN)s] no6aButh paBHbiii 006eM 0,02 M pactBopa NaaS.
3.Cxonbko rpammoB AgCI pacteoputcs B 1 1 1 M pacTBopa ammuaka?
4. KakoBa HauanbHasi KoHUeHTpanus (Moub/1) pactBopa KCN, B 2 mi kotoporo pactBopuiu 18,8 mr
Opomua cepebpa u rmpu 3ToM o0pasoBaiics KomiuiekcHbIi HoH [AQ(CN),]™?
5. Tlpomsoiizer nu paspyuieHre Komiuiekca, eciau k 0,2 M pactBopy comm coctaBa Na[AgS,0s]
OPUINTH paBHBIN 00beM 0,2 M pacTBopa noauaa kanusa? OTBET NOATBEPIUTE PACUETOM.

Bapuanr 2
1. K 0,2 m pactBopy CuSOs noGaBuim paBHBIH 00beM 2 M pacTBOpa aMMHaka. BbrauciuTh
KOHI[GHTpanuio uoHa CU™, ecinu cumraTh, 4TO B pAacTBOPE OOPA3yIOTCS KOMILICKCHBIC HOHBI
[Cu(NHg).]*".
2. OOpasyercs nm ocasok cyimbduna kaamus, ecia kK pactBopy 0,1 M Ky[Cd(CN)4] moGaButh
CyIb(QHI-MOH, KOHIEHTpALHs KOTOPOro COCTABIsET 2 10°® mos/n?
3. BbrunciauTh HaualdbHYIO KOHLEHTpPALKIO (MOJIB/JI) aMMHaKa, He0OOX0IUMYIO /ISl pacTBOpeHus 2,86
mr AQCI, Haxoasmierocst B 2 MJI BOJIBI.
4. Bpruucnute pactBopumocth ZN(OH), B 1 1 1 M pactBopa NHs, ecniu B pactBope o0Opasyrorcs
TOJIBKO KoMILIeKCHbIe HoHbI [ZN(NH3)a]*.
5. Beruucnute pacrBopumocts (Mosib/a) Ni(OH), B 1 11 0,05 M pacTBopa aMmuaka, eciii o0pa3yroTcst
TobKO KoMIutekcHble HoHbl [Ni(NH3)g]*.
KosmuyecTBeHHbIN aHAJIN3

Tema: I'paBuMeTpHYeCKHl aHAIN3

Bapuanr 1
1. Cxonbko MuTMIUTPOB 10 %-Ho¥ consHON kucnotel (p = 1,049) TpeOGyercss ans pacTBOpeHUs
0,7500 r BaCO3?
2. Ckonbko rpammoB BaSO, mepeiiner B pactBop mnpu mnpombiBaHuM ocaaka 200 mu (0,2 )
JUCTUJUIMPOBAHHOM BOJBI?
3. Kakyro HaBecky HUTpaTta cepedpa He0OXOIMMO B3sITh JJIS aHAJIM3a CO/IEp)KaHUs cepedpa, eclid ero
ocaxaaroT B Buje AgCI?
4. Kakoit oobeM 1,5 H HCI ¢ 200 %-HbIM U30BITKOM NTOTpeOyeTcsi, 4ToObI pacTBOpUTh 0,2 T kene3a?
5. CKOJBKO JIUTPOB BOJBI TOTPEOYETCs IIsl pacTBOPEHHS MPH KOMHATHOH Temmepatype 3 T BaCOs,
€CJIM MPOU3BEACHUE PACTBOPUMOCTH 3TOU COJIM PABHO 8,110

Bapmuanr 2

1. Paccunrtarh, CKOJIBKO MUJUIWJIIMTPOB 2 H PacTBOpa CEPHOM KHUCIOTHI HAlO B3STh I OCAXKICHHS
Oapus u3 HaBecku 0,5234 r BaCl,*2H,0.
2. Ckonbko rpammoB BaSO, mepeiiner B pactBop mnpu mpombiBaHuHM ocanka 200 min (0,2 m)
KUJIKOCTH, COJIepIKaIleH 103 moutb CEpHOM KUCIOTHI?
3. Boruncnauth HaBecky kapOonaTta kajbims CaCOsz, HeoOxoaumyro Ui moiydeHus ocaaka CaO
Maccoii 0,3 .



4. Kaxkoit 00beM pactBopa, coaepxkariero 200 r HpSO4 B 1 11, crienyer B3sTh, uT0OBI pacTBOpuTh 0,5 T
uHKa?
5.KakoBa Oyner motepss ot pactBopumoct BaSO, B 200 mMi pacTBopa HpH OCaXICHHH Oapust
n306ITkOM H>SO4 B 0,001 Mous/n?

Tema: Turpumerpuuyeckuii (00beMHbIH) aHAIH3

Bapmuanr 1

1. B 250 ma Boabl pactBopwin 00,3180 r xmopuma HaTpusa. Paccuutath TUTP U HOPMaIbHYIO
KOHLEHTPALUIO [IOJIyYEHHOT'O0 pacTBoOpa.
2. 20 mu pactBOopa XJiopuaa Kajlusi HEM3BECTHOM KOHUEHTpamuu pearupyer ¢ 23,53 mu 0,02000 u
pacTBopa HUTpaTta cepedpa. OnpeaeauTb HOPpMAIbHYIO KOHIICHTPALUS XJIOpH/a Kalusl.
3. BoruncnuTh, CKOJIBKO TPaMMOB THIPOKCHIA HATPUS COAECPKAIOCh B paCTBOPE, €CIIM Ha TUTPOBAHHE
ero u3pacxoaoBano 24,35 mi 0,1020 H pactBopa HzSO4.
4. Ha He#Tpanu3anuio pactBopa, coaepsxaimiero 0,5 r kaycTudeckoi coapl, nzpacxogoBano 20 mi 0,5
M pactBopa HCI. Beruncauts maccoByto no:iro (%) NaOH B oOpasie.

5. Onpenenuth THP pPAcTBOpa YKCYCHOW KHCIOTBI, €CIIM Ha TUTPOBAHHME STOTO PacTBOpa
uspacxonoBano 27,65 mu NaOH, tutp koroporo coctasisiet 0,004140 r/mi.
Bapuanr 2

1. K 550 mn 0,125 m pactBopa HCI mpubasunm 50 mi pactBopa HCI ¢ turpom 0,02370 r/mu.
BbraucnnTs HOpMabHYIO KOHIIEHTPAIMIO ¥ TUTP MOJIYYEHHOTO pacTBOPA.
2. 0,3015 r maBeneoit kuciotel HyC;04-2H,0 pactBopmm B 50 mur Bogel. Ha TuTpoBanue
MOJIy4eHHOTro pacTtBopa mnomwio 17,81 mn pactBopa ruapokcuaa HaTpus. OnpeaenuTs KOHIIEHTPALHUIO
pactBopa NaOH.
3.HaBecka cynbduna narpus B 1,9525 r pactBopeHa B mepHoil koibe Ha 250 ma. K 20 mu storo
pactBopa npmiuto 40 mi 0,168 H pacTBopa Hiona. Ha TupoBanue n30bITKA 102 3pacxoaoBano 41,25
mi 0,09520 u pacTBopa THOCY/IBbGaTa HaTpHs. Beruuciute MaccoByto foto (B %) Na,Ss o6pasiie.
4. Kakylo HaBecKy SHTapHOM KHCIIOTBI HaJ0 B3STh JJI YCTaHOBKM TuUTpa npubnusutensHo 0,4 H
NaOHwmeronoM oTnenbHOM HaBeCKH, YTOOBI Ha TUTPOBAHUE NPHUTOTOBIEHHBIX M3 HUX PacTBOPOB
pacxozioBanoch He Oosiee 20 M1 ycTaHABIMBAEMOT'0 pacTBopa?
5. Hasecky cepeOpsiHoro crasa B 1,3516 1 pactBopuiu B HNOs u pactBop pazdasuiu 10 oobema 200
mi1. Ha TutpoBanme 15 M pactBopa morpedoBanock 17,36 mu 0,05000 H pacTtBOpa NH;SCN.
Brerancnuth MaccoByro 100 (B %) cepedpa B cIijiase.

Tema: MeToa KMCJIOTHO-OCHOBHOI'O TUTPOBAHMS

Bapmnanr 1

1. Crombko rpammoB  HyC,04:2H,0 Hamo B3sTh ms yctaHoBku THTpa 1 H pactBopa KOH mMeromom
OTJENIbHBIX HAaBECOK, YTOObI Ha THUTPOBAHUE IMOJYYEHHBIX PAaCTBOPOB PAcXOJ0BAJIOCh OKOJO 25 mil
yCTaHaBIMBAEMOI'O pacTBopa?
2. Ha TtutpoBanue pactBopa, coxepkamero 3,1580 r TexHMYECKOro THIPOKCHIA Kaiud,
u3pacxoaoBano27,45 mi 1,9655 u pacrBopa HCI. Beraucnuts MaccoByro oo (B %) KOH B obOpasie.
3.K 50 ma 0,1 # HCOOH npu6asneno 40 miu 0,1 m pactBopa NaOH . Uemy pasen pH cmecn?
4. HaBecka mpamopa B 0,2834 r pactopena B 30 mut 0,3933 u pactBopa HCI. Ha tuTpoBanue n30biTka
KucnoThl u3pacxonoBano 14,10 mu 0,4409 u pactBopa NaOH. Beruucnuth mMaccoByro om0 (B %)
npumeceit B oOpasie.
5. Boruucnute uHAMKaTOpHYI0 omuOKy tuTpoBanus 0,1 m mypasbunoil kucinorst HCOOH 0,1 m
pactBopom NaOH ¢ meTtunoBsiM opanxeBbM (pT=4).

Bapmuanr 2
1. Kakyro HaBecky 0€3BOJHOM COJNIM HYXKHO B35Th, 4TOOBI Ha ee TUTpoBaHue 10 CO2 pacxoaoBaioch
651 20 M1 0,1 1 HCI?
2. Cxonbko rpammoB HySO4 comepikutcst B pacTBOpe, €ClIM Ha HEWTpanu3anuio 25 M ero tpedyercs
24,17 mn NaOH, umetromiero tutp 0,004085 r/mn?
3. Paccunrars ckauok tutpoBanus 0,1 m pacrBopa NaOH 0,1 u pacrBopom HCI B mpenenax mexmy
HemocTaTkoM M u30BITKOM B 0,1 % oT skBuBanienTHOrO Konudecrsa HCI.



4. HaBecka CBEXKENEPEKPUCTAIIM30BAHHON IIaBeJIeBOM KHUCIOTHl B 1,3455 1 pacTBOopeHa B MEpHOM
kosibe Ha 250 mi. Ha tutpoBanue 20 min 0,09768 1 NaOH pacxonyercs 22,88 Ml IpUTOTOBICHHOTO
pactBopa. Jloka3zaTh, 4YTO KpHUCTAUIOTHIpAT UIABEIEBOM KHUCIOTHl KPHUCTAUIU3YeTCsl C JIByMS
MOJICKYJIaMH BOJIBI.
5. Paccunrtare nHaukatopuyro omuoky tutpoBanus 0,1 m pactBopa HCI 0,1 m pactBopom NaOH ¢
denondranennom (pT=9).

Tema: MeToabl pe1oKCUMETPUH

BapuanTt 1
1. BblMCIUTE KOHCTaHTY paBHOBECHs peakiuu OkucieHus cyinbgara xeneza (lI) FeSO,
nepmanranatoM kamst KMnQOy
2. Ckonpko T Kpuctauioruapata okcaiata ammonus (NH4),C,O4 HYXHO OTBeCHUTb, YTOOBI
npurotoButh 500 mu1 0,1 H pacTBOpa ero?
3. Bpiuucnauth HaBeckKy TexHudeckoro cynbdura Hatpus NaSOz mo crieayromuMm JTaHHBIM:
coJiep;kaHue ero B oopasue 46 %, MmepHast kon6a Ha 250 M1, IJIs1 TATPOBAHMS B3ATO 25 MII pacTBOpa, B
oroperky Ha 50 mi HanmuT 0,05200 H pacTBOop nepManranara kamus KMnQO,.
4. Ha aHanu3 nocTynui TEXHUYECKUM o, uMeromuid 25 % Heokuciaomuxcs npuMmeceil. Paccunrars
HABECKYy M0J1a, KOTOPYIO MOXKHO B3BECUTh JuIsi aHanu3a, eciu 0,1 H pactBop Tuocyibdara HaTpus
Na,S,03 ObLT HAIUT B OIOPETKY Ha 25 MII.
5. Omnpenenuth MaccoByr moio (B %) cynbduma Hatpus B oOpasie, eciu HaBecky B 4,2000 T
pacTBopw B MepHOU K0j10e Ha 500 ma u k 25 M ero npuwrmmm 50 M 0,2000 H pacTBOopa iHoja.
N36bITounbIi o orTuTpoBan 46,06 M Tnocyibdara Harpust NaS;03 (K=1,234 k 0,1 u).

Bapuanr 2
1. OmpenenuTh KOHCTAHTY PAaBHOBECHS! peakIMM B3auMOIeHCTBUS Hosa U cepoBojopoaa HoS.
2. Jlng ycTaHOBJEHUS] KOHLIEHTPAIMM pacTBOpa MEepMaHraHara Kajausi Heo0Xoaumo npurotoButh 100
mi 0,1 H pactBopa okcanara HaTpus NayCyO4. CKOIBKO IrpaMMOB 3TOM COU TPeOYyeTCsl OTBECUTH?
3. Onpenenure MaccoByIO 100 (B %) aKTHBHOTO XJIOpa, €ClU HaBecka OenuiabHOo# n3Bectu B 0,2004
T pacTBOpeHa B Bojie U K pacTBopy nobasunu Kl u H,SO,4. Beinenusimiics iog ortutposan 20,04 min
0,1000 = pactBOpa THOCYIB(aTa HaTpus NapS;03.
4. HaBecky pynasl B 0,2060 r 06paboTain KOHIEHTPUPOBAHHON XJIOPOBOJOPOIHON KHCIOTOH. XII0p,
KOTOpBI 00pa3zoBajicsl MPU HArpeBaHMM BO BPEMsI peakluH, MOTJIOTHIIM PacTBOPOM HOJUAA Kausl.
BeinenuBmmmiics #ox orrurposanu 0,05200 H pacTBOopoM THOCyIb(haTa HaTpus, 3aTpaTuB 42,53 mi.
Onpeaenutb MaccoByio 1010 (B %) okcuaa mapraniia (IV) MnO, B atoii pyne.
5. OnpenenuTb TUTP pacTBOpa Hoja Mo cepe, eciad Ha TUTpOBaHME mouuio 7,82 Mi pacTBopa Hoaa;
HaBecka HopMaiu, conepxkarieit 0,02 % cepsi, paBaa 0,8530 r.
Tema: MeToabl ocakaeHHsA M KOMILIEKCO00pa30BaHUs
Bapmuanr 1
1. Kakum ycinoBusM JOJKHBI OTBEUATh PEAKIIMU, UCTIOIb3YEMBIE B METOJE OCAXKACHUA?
2. U3 naBeckn NaCl mpuroroBmmu pactBop B Koidoe eMkocThio 500 mu. K 25 M momy4eHHOTOo
pactBopa npuwinian 50 mi 0,1 H pacTBopa poganuia. Kakosa nomxkna 6b1Th HaBecka NaCl ?
3. K pactBopy 0,2266 1 BemecTBa, coaepxariero xyop, npudasmmu 30 mut 0,1121 w pactBopa AgNOs,
a 3ateM n30bIToKk AGQNO3 ortutposanu 0,50 mut 0,1158 1 pactBopa NH4SCN. PaccunrtaTts npoueHT no
Macce XJopa B aHaJIM3UPYEMOM BEILIECTBE.
4.Paccunraiite, CKOJIBKO TpamMMoB TpuijoHa b morpebyercs mis mpuroroBienus 250 ma 0,05 H
pacTBopa.
5. PaccuutaTh KOHIIEHTpALMIO MI°3KB/J1 MarHusi B Boje, ecnd npu TuTpoBaHuu 100 mi BoJbI
TPUJIOHOM b ¢ XpomMoreHom uepHsIM 10 cuHel okpacku nomnuto 19,20 m 0,1012 w pactBopa Tpunona
b.
Bapuanr 2
1. B yem 3akntoyaetcs cymHocTh Metona Mopa u ®onsrapaa?
2. Paccunraiite HaBecky NaCl, uto6sr mpurortoButs 250 M 0,05 H pacTBOpa, HEOOXOIUMOTO IS
ycraHoBkH TuTpa pactBopa AgNOs.



3. Cxompko MummmmuatpoB 0,05000 # AgNOs3 noiiaer Ha TuTpoBanue 20 M1 pacTBOpa, MOJYICHHOTO
pactBopenuem 0,1052 r NaCl B Bozne?

4. Jlns onpenenenus Kbl U Maraus B3saTo 2,0850 r MuHepaia U pacTBOPEHO B MEPHOU KOJIOE Ha
250 mu. Ha TtutpoBanme 25 mur 3Toro pactBopa uspacxomoano 11,20 mum 0,05240 m paGouero
pactBopa TpuiioHa b, a Ha TutpoBanue 100 M (Tociie OTACIeHHS Ca2+) nouwio 21,65 mi. Beraucauts
MaccoBble 10y (B %) KaJabIUs ¥ MarHusi B 00pasiie.

5. CKOJIbKO TpaMMOB TpujIoHa b Hazio B3sATh aiig npurotoBieHus 2,5 1 ~ 0,1 H pacTtBopa?

Kpurepun oneHku 0TBeTA CTY/I€HTA NPU BHINOJHEHUN KOHTPOJIbHOH PadoThI

Onenka TpeboBanusi kK 3HAHUAM

OTJIUYHO IIPUBEACHBl  IIOJHBIE  IPAaBWIbHBIE  PEIIEHUS, OTBETBl  I'PAMOTHO
apryMeHTHPOBAHbI

XOpOLLO JIONIYIIEHbl HE3HAYMUTEJIbHBIE IIOTPEIIHOCTH IIPU OTBETaX Ha BOIPOCHI,

apryMeHranus Obljia He TOJTHOM

YAOBJICTBOPUTCIIBHO B OTBCTAX HA HCKOTOPBIC BOIIPOCHI AOIYIICHBI Fp}I6He OI_HI/I6KI/I, 4aCTb
BbBIBOZIOB HC apryMCHTHPOBAaHA WUJIK APpTYMCHTHUPOBAHA HCIIPABUIIBHO

HEYHAOBJICTBOPUTCIILHO otBeTHl Ha 50 u Ooxee % BOIIPOCOB OI_I_II/I60‘IHI>I, OOIBIINHCTBO BBIBOJOB
HC apryMCHTHUPOBAHLI UJIM apIr'YMCHTUPOBAHBI HCIIPABUIIBHO

Ilpumepnule sapuanmul mecmogvix 3a0anuil

Tecr 1
1.B 4em CyIIHOCTH rPABUMETPHYECKOr0 MeTO/Aa aHAIU3A.
1. Onpenenenne KOIUIESCTBEHHOTO COIEPKAHMSI XUMHUYECKIX DJIEMEHTOB B
COEIIMHEHUSX.
2. OnpeneneHue 00HLEMOB KaK OMPEIEIIEMOTO BEIIECTBA, TaK U PearcHra.
2. KaknMu cTaiMsiMu XapaKkTepu3yeTcsi KPUCTALIM3aus.
1. OGpa3oBaHMEM 3apOJIBIIIEBHIX IEHTPOB KPUCTAITU3AINH U JaTbHEUIIINM UX POCTOM;
2. OOpa3oBaHUEM MEJKHX KPUCTAIJIOB U POCTOM KPYITHBIX.
3.Uro siBisieTc NPAaBUWIBLHOCTHIO aHAIHM3a?
1. Pa3HOCTh MEX Y MOJIy4€HHBIMHU PE3YIbTATOM U UCTHHHBIM WM HanOoJiee JOCTOBEPHBIM
3HAYCHUEM.
2. OTHOLIEHUE a0COMIOTHOM OIMOKHM K HCTUHHOMY 3HaUYEHUIO.
4. THTPp - 3TO:
1. ©=Mypa/M,pa 100%
2. CM=nN
3. T=m/V
5. Yro Takoe HHAUKATOPHOE OIIUOKA TUTPOBAHMA?
1. ITorpemHocTb, KOTOpasi BBI3BIBAETCS HECOBIIAJACHUEM ITOKA3aTellsi TATPOBAHUS
WCTIOJIB3yeMOT0 HHANKATOpA ¢ BeMMYMHON pH B TOUKE SKBUBaJICHTHOCTH.
2. Okpacka MeHsIeTCsl B OIpeIesiieMOM HHTepBasie 3HaueHuit pH He cTporo B Touke
HKBUBAJICHTHOCTH.
6. TurpuMeTpryecKuii MeTO aHAJIHU32 OCHOBAH HA ONpeeIeHUHN:
a - Macchl UCCIIElyeMOr0 BEIECTBA;
0 - oObema peareHTa, U3pacXo0BaHHOI'O HAa PEAKIMIO C MCCIIEyEeMbIM BEIIECTBOM;
B - KOJIMYECTBEHHBIX U3MEHEHUH (PU3MUECKIX CBONCTB CUCTEMBI

7. MOMeHT IKBHBAJEHTHOCTH B KOMILJIEKCOHOMETPHH YCTAHABJIUBAETCS ¢ MOMOIIBIO:
a- JakMycoBoil Oymaru;  0- peHondTanenHa; B- METAJUIOXPOMHBIX HHIUKATOPOB




8. KosmuecTBo cBsI3eil ¢ KOMILIEKCO0Opa30BaTeieM HA3bIBAKOT:
a- TUAPATHBIM YHUCJIIOM;
0- KOOPIMHAIIMOHHBIM YHCIIOM;
B- YHCJIOM 3aIOJHEHUS

9. B kOMILIEKCOHOMETPHH B KaueCcTBe JIMTaH/Ia Yallle BCero Ncnojb3ylT:
a- aMMHaK
0- 11aBEJIEBYIO KUCIIOTY
B- TpUJIOH b
10. O0pa3yomeecsi KOMILJIEKCHOE COeIMHEHUE HHAUKATOPA ¢ KATHOHOM MeTaJllIa MeHee
NMPOYHOeE , YeM KOMILJIEKC 3TOr0 JKe MeTa/1jia ¢ TpuJIoHoM b, mo3Tomy Tpuiion b BhITecHsieT
HHIMKATOP € COOTBETCTBYIOIIUMH U3MEHEHUSIMH I[BETOB M0 YPABHEHHIO:
a- Melnd” + HoT? <> MeT? +HInd* + H';
6- MeInd” + H,T? <> MeH,T? +Ind® +
B- Melnd™ + NapH,T <> MeHT +2Na* + H +Ind*
11. B ocHOBe MeTO1a HENTPAJIU3ALNMH JIEKUT XUMUYECKAS PeaKIMsi:
1) oKuCIUTENHLHO-BOCCTAHOBUTEIbHAS
2) KOMILUIEKCOOOpa30BaHuUs
3) ocaxneHus
4) KHCJIIOTHO-OCHOBHOI'O B3aUMOJICHCTBUSI.

Tecr 2
1. KosimyecTBO 0caauTesib
1. Ompenensiercss coAep aHUEM OIpPENeIsIeMOro 3JeMEHTa B HCCIEelyeMOM BEUIECTBE, U OT
BEJIMYMHBI HABECKH aHATTU3UPYEMOT0 BEIIECTBA.
2. OmpenensieTcs 00bEM UCCISTYEMOT0 PacTBOpa.

2.®axkTophbl, BIMsONIME HA (OPMY U CTPYKTYPY 0CA/AKAa.
1. Temnepatypa, NOPSAOK U CKOPOCTh OCAXIEHUE PA3JINYHBIX COJIEH B PaCTBOPE.
2. KoHueHTpaius, CKOpocTh, MPUPOa pearupyrowero. BemecTsa.
3. Yro siBiIsieTCH TOYHOCTHIO AHAIH3A?
1. Pa3HOCTBh MEXTy OJIyY€HHBIMH PE3yJIbTaTOM U UCTUHHBIM WM Haubosee
JIOCTOBEPHBIM 3HAYECHHUEM.
2.0THo1IeHre a0COMOTHON OMIMOKH K MICTUHHOMY 3HAYCHHUIO.
4. HopmaibHasi KOHIEHTPALUSA JTO:
1. CM:n/V
2.Cn=n/my, sy
3. Ca=m/3V
5. Yo Takoe XxpoMo(GopbI U AYKCOXPOMBI?
1. Okpacka OpraHM4eCcKOl COCTUHEHU 3aBUCUT OT HAIMYHS B UX MOJIEKYJIax
«HOCHTEIISIMU 1[BETA.
2.BemniecTBa ycHJIMBarOIIME HHTEHCUBHOCTD OKPACKH.
6. B ocHOBe KOMILIIEKCOHOMETPHH JIEKUT PeaKIus:
a- HeTpanu3aIuu; 0- ocaXKIeHU; B- KOMILJIEKCOOOpa30BaHUs
I'- OKHACJIEHUSI-BOCCTAHOBIICHUS
7.KoMmIeKCHbIE COeIMHHEHHS COCTOSAT U3 KOMILIeKCo00pa3oBaTe s (HeHTPAJIbLHOI0 aTOMa) U

JIMTAHAO0B. KOMHJICKCOOﬁpai}OBaTe.]Ib H JIMTAHAbI COCTABJIAIOT:

a- BHEIHIOW cepy; O- BHyTpeHHIOI chepy; B- ruapaTHyro chepy
8. HucJio cBsizeil IMranaa ¢ KOMILIEKCO0OOpa3oBaTe/ieM Ha3bIBalOT:
a- JINTAHJHOCTHIO; 0- ICHTaTHOCTHIO; B- MOJICKYJISIPHOCTBIO
9. Tpunon b (Na;H,T) nuccoumupyer B BOAHOM pacTBope:
a- NapgH,T — 2Na* + 2H" + T*;



6- NagH, T <> 2Na* + HoT?, HoTZ «oH" + HT®
B- NaH,T <> 2Na" + 2H" + T*
r- NagH,T — 2Na" + HyTZ, HTZ < HY + HT™
10. Ecaiu Tpuiion b o0pa3yer ¢ kKaTnoHoOM Me?* Goutee NMPOYHOe COeIMHEeHNE M0 CPABHEHUIO ¢
KoMILIeKcoM Me®" ¢ MHAMKATOPOM, TO HPHMEHSIIOT:
a- METOJ1 IIPSIMOTO TUTPOBAHUS;
0- MeToJ1 0OpaTHOTrO TUTPOBAHMS;
B- TUTPOBAHHE 3aMECTUTES
11. TuTrpoBaHue- 3TO:
1) koHTpONIHpyeMoOe T00aBIeHHE pabodero pacTBopa (TUTPaHTa) K aHAJTU3UPYEMOM CUCTEME
2) no6aBiieHNE pacTBOPA aHAIM3UPYEMOI0 BEILIECTBA K PACTBOPY M3BECTHOM KOHIICHTPALIUU
3) nmpou3BoJIbHOE A00ABIEHHUE CTAaHAAPTHOTO PAacTBOPA B MPUCYTCTBUU MHAMKATOPA 10 U3MEHEHHUS
OKpacCKH.
Tecr 3
1. TpeOoBanue npeabsBIsieMble K BecoBoil Gopme:
1. Maas pacTBOpUMOCTh He OoJiee 1-10'7-10'8M0nb/n.ocaz[01< JIOJIKEH OBITH
KPYITHOKPUCTAIUTHYCCKHIM.
2. TouHOE COOTBETCTBHE COCTaBa XUMUYECKOU (hopMylie, JOCTaTOYHAS XUMUYeCKas
YCTONYUBOCTb.
2. Ins noy4eHus KPyNMHOKPHUCTANINYECKUX 0CAIKOB, HEO0X0IUMO:
1.OcaxxaeHne BeCTH U3 OTHOCUTENILHO Pa30aBICHHBIX PACTBOPOB, H3 TOPSYUX
pacTBOpOB NMpuiIKuBaTh. OcaauTeNh MOCTENIEHHO MPH MOMEIIMBAHNE TOTyYEeHHBIE
OCAJIKH JIOJDKHBI HEKOTOPBIE BPEMSI TIOCTOSITh.
2. OcaxaeHue BeCTU U3 KOHIEHTPALMU PACTBOPOB U3 TOPSUYHUX PACTBOPOB, OCAJAUTEIh MPUIUBATh
BEIIECTBA, CIOCOOCTBYIOIINE OCAIKA.
3. Kakyio omu0Ky Ha3bIBalOT a0COIIOTHOI ?
1. Pa3HOCTh MeXIy MOTYYEHHBIMU PE3YIbTATOM U HCTUHHBIM WK Hanbolee
JIOCTOBEPHBIM 3HAYCHHUECM.
2. OrHomeHue abCOMIOTHON OMMOKY K UICTUHHOMY 3HAUYEHUIO.
4. MoasiibHasi KOHIEHTPANUs 3TO:
1. ©=Myp/M,.pe 100%
2. CM:n/V
3. Cn=n/My.zy
5. Kakmue pakTopsbl BJIUAIOT HA MOKA3AHUS WHIUKATOPOB?
1. Oxpacka HHIUKaTOpa AOJKHA OBITH XOPOIIO 3aMETHOM, I[BET HHINKATOPA
JIOJKCH PE3K0 U3MEHSETCsl B HeOOIbIIOM HHTEpBasie pH, n3MeHeHne
OKPACKH JIOJDKHO OBITH 0OpaTHUMBIM.
2. DukcupoBaHUE TOYKU SKBUBAJICHTHOCTH.
6. McciienyeMbIM pacTBOPOM B KOMILIEKCOHOMETPHUH SIBJISIETCS PACTBOP:
a- KHCJIOTBI; 0- menoun; B- COJI
7. KomiuiekcooOpa3oBaTe/b U JIUTAH/bI CBSI3aHbI:
a- IOHOPHO-AKIENTOPHOM CBS3BIO;
0- MOHHOH CBS3bBIO;
B- BOJOPOJHOM CBSI3bIO
8. ucconuanus B BOAHBIX PACTBOPAX KOMILIEKCHBIX COeIMHEHNI HA BHYTPEHHIOI U BHEIIHIOIO
cepbl MPOUCXOAUT MO THITY:
a- CUJIbHBIX JJIEKTPOJIUTOB;
0- c1a0bIX AJIEKTPOJIUTOB,;
B- TOJIBKO MPU HATPEBAHHUH
9. B BOiHOM pacTBOpe ¢ KATHOHAMM Me?* MPOUCXOJIUT MPOIECC, ONMChIBAEMbIi YyPABHEHHEM:
a- Me” + H,T* — MeT> + 2H';
6- Me”™ + NagH,T <> Me H,T +2Na";



B- Me”* + H,T> — MeHT + H'
10. PacyeTbl B KOMIVIEKCOHOMETPHH NPOBOJISITCA HA OCHOBeE:
a- CJIEACTBUS U3 3aKOHA SKBUBAJIEHTOB, T.€. YUCJIO MOJIb SKBUBAJIEHTOB TpUIOHA b 1
OIPEEIIIEMOT0 BEIIECTBA PABHBL;
0- paBeHCTBa 00bEMOB PacTBOPOB TpuiIoHa b 1 onpenenseMoro BemecTsa;
B- PaBEHCTBA KOHIICHTPALU pacTBOPOB TpujoHa b u onpezensemoro BemiecTsa
11. Kosm4yecTBeHHbIE pacyeThl IPU TUTPOBAHUM OCHOBBIBAIOTCSI HA 3aKOHE
1) coxpaneHust Macchl
2) SKBUBAJICHTOB
3) MoCTOSIHCTBA COCTaBa
Tecr 4
1. TpeOoBanue npeabsBJsieMble K ocazkaaemMoii popme.
1.Manas pacTBOpUMOCTbh HE OoJiee 1-10'7-10'8M0nb/n.oca1101< IIOJIKEH OBITH
KPYIHOKPUCTAINTAYECKHUM.
2.To4HOE COOTBETCTBHE COCTaBa XUMUYECKOU (hopMyIie, JOCTATOUHAS XUMUYECKas
YCTOMYUBOCTb.

2. Kakye omu0OKH HAa3bLIBAETCA CHCTEMATHYECKHMH cnyqaileMMn?

1. Omubxa MOXET UMETh Pa3MEPHOCTb U3MEPSIEMbIX BETUYMH HEN30€KHBIM IPU
THO0OM OTIPE/ICIICHHUH.
2. Ilpu mpoBeneHuu aHanau3a npoObl B pa3HbIX JabopaTopusx. [lorpemnocty, o1MHAKOBBIE 110
3HAKY U BIMSIOIINE HA PE3YJIbTaT B CTOPOHY €r0 YBEJIMYEHHUS], TM00 B CTOPOHY YMEHBILIECHUS.
3.YTo0 siBJIsAETCH YyBCTBUTEJIbHOCTHIO aHAIHN3A?

1.MuHMManbHas onpeenseMasl KOHLEHTpalHsl BEIeCTBa.
2.bin30cTh MOTy4yaeMoro pe3ysibTaTa K HCTUHHOMY.
3. XapakTepucTHKa BOCIPOU3BOIUMOCTb OMPEAETICHUS OT OIbITA K OIBITY.

4.IIpoueHTHAS KOHLIEHTPALHs 3TO:

1. ©=My5a/M,pa 100%
2.CM:n/ Vv
3. Cn=n/mMy.ss
5.4rto Takoe nokasareiib, H KAKOro ero 3HaueHue Turpopanue pH?
1.Bennuuna pH, npu KoTOpO¥ 3aKaHYMBAIOT TUTPOBAHUE C JTAHHBIM
WHJIUKATOPOM.
2.WnTepBan Mexay AByMs 3HaueHUsIMH pH, B KOTOpoM OyJieT MPOUCXOANUTh
IMMOCTCIICHHOC U3MCHCHHUEC [IBETA MHAWNKATOpPA

6. PaGounM pacTBOpOM sIBJISIETCH PACTBOP:
a- IIEJI0YH; 0- KOMITJIEKCOHA; B- KHCIIOTBI
7.Ecniu BHYTpeHHsAs cdepa uMeeT 3apsil, TO B COCTAB KOMILIEKCHOI'0 COeIMHEHUS BXOAAT

MPOTHUBOIOJI0KHO 3apsisKeHHbIe HOHBI, KOTOPbIE COCTABJISAIOT cdepy:

a- BHEIIHIOIO; 0- BHYTPEHHIOIO; B- TUAPATHYIO
8. lucconuanusi BHyTpeHHel cepbl NPOUCXOIAUT:

a- HeoOpaTHMO;

0- 00paTUMO U CTYNEHYATO;

B- T10]] IEHCTBUEM DJIEKTPUUYECKOIO TOKA

9. B KOMILJIEKCOHOMETPHH OMpe/iesieHne 00JbIIHHCTBA KATHOHOB MPOBOAST 00bIYHO B:
a- HEUTpaJIbHOMU cpelie;



0- B arietaTHOM Oydepe ,
B- B aMMHauyHOM Oydepe

10. TpujoHOMeTpPHS HCIOJIB3YeTCSH AJIsl ONpeaeIeHUs:
a- o011ei KEeCTKOCTH BOJIBI;
0- cozepkaHusl KUCIOTHI B MOUE;
B- COZIEP’KaHUs LIEJIOUU B KPOBU

11. MossipHasi KOHIIEHTPAIMS BelleCTBA MOKA3bIBAET CKOJIbKO MOJIb BElIECTBA COAEPKUTCS B:

1) 100mn pacTBOpa
2) lx pactBopa
3) 1xr pactBOpa.
Tecr 5
1.B 4eM CyIIHOCTH IPAaBHUMETPHYECKOT0 METO/1a aHAIH3A.
1. OnpeneneHne KOJIMUYECTBEHHOTO COAEPKaHMsI XUMUUECKUX 2JIEMEHTOB B
COCIIMHCHUSIX.
2. OmnpenencHre 00bEMOB, KaK OMPECIIIEMOT0 BEIIECTBA, TAK M PEarcHra.
2.@akrTopsbl, Bausomye Ha GopMy H CTPYKTYPY OCA/IKA.
1. Temnepatypa, MOPSAOK U CKOPOCTh OCAXKICHUE PA3IMYHBIX COJICH B PACTBOPE.
2. KoH1eHTpanusi, CKOpocTbh, IPUPOIa PEarupyroIIero. BenecTBa.

3.Kaky ommmOKy Ha3bIBAKOT A0COJIIOTHOM?

1.Pa3znocTth MCKAY IMOJIYYCHHBIMHU PE3YJIbTATOM U UICTUHHBIM UJIA Hauooee
JOCTOBCPHBIM 3HAUYCHUCM.
2.0THOIIEeHHE a0COIIOTHOMN OIIMOKU K HCTUHHOMY 3HAYCHUIO.

4. HopmaibHasi KOHIEHTPALUSA ITO:
1. CM:n/V
2.Cn=n/m,_y
3. Cy=m/3V
5 .Kakue ¢aKkTopbl BIUSIOT HA MOKA3aHUSI HHAMKATOPOB?
1.Okpacka HHIUKATOpa JA0JKHA OBITH XOPOIIO 3aMETHOM, 1IBET MHAUKATOpa
JIOJDKEH Pe3Ko U3MeHsieTcsl B He0obIoM nHTepBane pH, usmenenue
OKPACKH JIOJKHO OBITH 00paTHUMBbIM.
2.DuKCUpOBaHUE TOUYKH SKBUBAJIEHTHOCTH.
6. B kauecTBe HCXOIHBIX BEIIECTB B KOMIIJIEKCOHOMETPUH HCIOJIb3YIOT XHMHYECKHU
YHCThIE:
a- XJIOpUJ Maruusi; O- TMIPOKCHU] HATPUS;  B- LIABEJIEBYIO KUCIIOTY
7. BHyTpeHHssl U BHELIHSIS c(pepbl CBSA3aHbI:
a- TOHOPHO-aKLENTOPHOU CBSI3bIO;
0- MOHHOH CBS3bBIO;
B- BOJOPOJHOMN CBSI3bIO
8. Juccoumanus BHyTpeHHeil cdepbl yBeJMYUBAETCs:
a- ¢ IOHWKEHUEM TeMIIepaTyphl;
0- c yBeJIMUEHHEM KOHLEHTPAIMHU KOMIUIEKCHOTO COEIMHEHHUS;
B- C YBEJIMUYEHUEM pa30aBieHuUs
9. B BoHOM pacTBOpe MHANKATOP IPHOXPOM YEPHBIH JUCCOHMUPYET B ABE CTYNCHH:
1) NaHzInd - Na* + H,Ind",
2) Holnd” <> H* + HInd?".
1ocJie 9ero ¢ KatHoHaMu Me?* ponCXoauT peaxis:
a- HInd* + Me?* <> Melnd + H';



6- HaInd + Me** <> MeHInd + H*;
8- NaH.Ind + Me?* <> MeHInd + H" + Na*
10. Ipu cayyaiiHOM MONMaJaHUM AMMHAYHOT0 Oydepa B ria3 (1eJ109HAsA cpeaa) HAM0 MPOMBITH
rja3 00JbIIHM KOJHYECTBOM X0JI0JHOI BOJbI H:
a- HAJIOXKUTh MapJIeBYIO MOBS3KY;
0- MPOMBITH PACTBOPOM COJIBI;
B- IPOMBITH PACTBOPOM OOPHOM KHCIIOTHI
11.9KBUBAJICHT BeleCTBA - ITO:
1) peanbHas yacTHIla BEIIECTBA, KOTOPasi B JAHHOW pPEaKIMU SKBUBAJICHTHA OJTHOMY HUOHY
BOJIOPOJa WJIK OJHOMY DJICKTPOHY
2) ycioBHas 4acTUIla BEIIECTBA, KOTOpas B JaHHOM peaKIMu SKBUBAJICHTHA OJJHOMY HOHY
BOJIOPOJa WJIK OJHOMY DJICKTPOHY
3) peasibHas WK YCIIOBHAsI, KOTOPAsi B JAHHOW PEaKIMU SKBHBAJICHTHA OJJHOMY HOHY
BOJIOPOJa WJIK OJHOMY JICKTPOHY.

Kpumepuu OUECHKU Oomeema cmyéenma npu 6blNOJIHEHUU Mecmoe6blx 3a0anui

Ouenka TpeGoBanus K 3HAHUAM

OneHka «OTIMYHO» BBICTABISIETCS CTYJEHTY, €CIU OH IIyOOKO M
IIPOYHO OCBOUJI IPOrpaMMHBIH Martepual, HCYEpIBIBAIOIIIE,
IIOCJIEZI0BATENBHO, YETKO U JIOTUYECKH CTPOMHO €ro U3JaraeT, yMeeT TECHO
yBSI3bIBaTh TEOPUIO C IMPAKTUKON, CBOOOJHO CIIpaBIIIETCA C 3ajJadaMmy,
BOIIpOCAMM W JIPYTMMM BUJAMM IIPUMEHEHUS 3HAHWM, IpUYEM He
3aTpyIQHSIETCS. C OTBETOM HpU BUJOU3MEHEHMM 3aJaHUM, IPaBUIBHO
000CHOBBIBAET ITPUHSTOE PELICHHE.

OTJINYHO

OHCHKa «XO0pOoMO» BBICTABIACTCA CTYACHTY, €CJIIM OH TBECPAO 3HACT
Marepuajl, TIpaMOTHO HW II0 CYHICCTBY MU3JIara€t €ro, HCE OOITyCKasd
CYHICCTBCHHBIX HETOYHOCTEH B OTBETC Ha BOIIPOC, MPaBUJIBHO MPUMCHACT
TCOPCTUUCCKHUC ITOJIOKCHUS ITPU PCHICHUUN ITPAKTUYCCKUX BOIIPOCOB U 3a/iaYy,
BJIAACCT HGO6XO)II/IMBIMI/I HaBbIKaMU U IPpUEMaMH UX BBIITOJTHCHUA.

XOpOLIO

OLIeHKa «YOOBJICTBOPUTCIIBHO» BBICTABIIICTCA CTYACHTY, €CJIIM OH
HMECT 3HAHHA TOJIBKO OCHOBHOI'O XapaKTE€pa, HO HE YCBOWJI €ro I[GTaﬂefl,
AOIYCKA€T HCETOYHOCTHU, HCAOCTATOYHO IIPABUJIbHBIC q)OpMy.TII/IpOBKI/I,
HapyumCcHUA JIOTHYCSCKOU IIOCNIEI0BATECIILHOCTH B U3JI0KCHUH mporpaMMHOTO
MaTcpHrajia, UCHBITHIBACT 3aTPYAHCHUS ITPU 000CHOBAaHHUH OTBETA.

YAOBJICTBOPHUTCIBHO

OneHka  «HEYJTOBJIETBOPUTEIBHO»  BBICTABJISETCS  CTYACHTY,
KOTOpBI HE 3HAET 3HAYUTENIBHOW 4YacTH IPOrpPaMMHOIO Marepuana,
JIOHYCKaeT CymeCTBeHHI)Ie OHH/I6KI/I, UMEECT San}I)IHeHI/ISI HpI/I OTBECTC Ha
BONpOChl M oOocHOBaHMHM  OTBeTOB. Kak  mpaBmio,  OIleHKA
«HEYNIOBJIIETBOPUTEIBHO» CTABUTCA CTyJE€HTaM, KOTOpbIE HE MOTryT
MPOAOJIKUATH oOyueHue 0e3 JOTIOJTHUTEIIbHBIX 3aHITHI o
COOTBETCTBYIOIIEH TUCITUTIIINHE.

HEYAOBJICTBOPUTEIILHO

Ilepeuens 6éonpocoé K Ikzameny
3 cemecTp
1. Beenenue. IlpenMer aHaJIUTUYECKOM XUMHUH, €€ CTPYKTypa. METOIOJIOIMUECKHUE ACIEKTHI

QHAIMTHYECKOM XHMMHH; €€ MECTO B CHUCTEME HayK, CBS3b C MPAKTUKOW. 3HAUYCHHE aHATUTHYECKOU
XUMHWH B paBBI/ITI/II/I CCTCCTBO3HAaHUA, TCXHUKHU, DKOHOMHUKU.




2. OcCHOBHBIE aHAJIUTHYECKHE MPOOJIEMBbI: CHIDKEHHE Ipefena OOHapy>KEHUs; IOBBIIICHUE
TOYHOCTH M N30UPATEIILHOCTH, SKCIIPECCHOCTH aHAIN3a; aHaIu3 0e3 pa3pylIeHHs; JTOKaTbHBINA aHaJIH3;
NYCTAHIIMOHHEIA aHann3. Buasl aHanusa.

3. OcHOBHBbIE ATanbl pa3BUTHUs aHAIUTUYECKOW XUMUU. COBPEMEHHOE COCTOSIHME U TEHICHLIMU
pa3BUTUS AHAJIWTUYECKOW XHMMHMHM: HHCTPYMEHTAIM3alUs, AaBTOMAaTU3alMs, MaTeMaTu3alus,
MUHHATIOPH3AIMS, YBEJIWYCHHUE IOJM (PU3MUECKUX METOJOB, NEepexoJ K MHOTOKOMIIOHEHTHOMY
aHaJIU3y, CO3/IaHHE CEHCOPOB U TECT-METO/IOB.

4. MeTpo0oruueckre OCHOBbI XMMHUUYECKOT0 aHATIN3a

5. OcHOBHBIE CTaJAMM XUMHUYECKOro aHanu3a. BpiOOp MeToma aHanmu3a U COCTABIEHUE CXEM
aHaiau3a. AOComOTHBIC (0€33TaIOHHBIC) U OTHOCUTEIIBHBIC METOJIbI aHAIN3a. AHAJIMTUYCCKHA CUTHAI
u iomexu. O0beM HHPOpPMALIMK B aHATUTUYECKOM CHUTHAJIE.

6. OCHOBHBIE XapaKTEPUCTUKHU METO/1a aHAJIN3A: IPABUIIBHOCTh U BOCIIPOU3BOIUMOCTb,

7. Knaccudukanmsi morpemHocTeil aHanmza. CUCTEMAaTHYECKUE W CIIyYailHbIE IMOTPEUTHOCTH.
[TorpemHoCcTH OTAEIBHBIX CTAANN XUMUYECKOTO aHAJIU3a.

8. CmocoObl TOBBIIIEHUS BOCIPOU3BOJAMMOCTA W NPAaBWILHOCTH aHanuza. OpraHuzanus u
METOJIOJIOTHUS ~ METPOJOTMYECKOro  00ECledYeHMs]  JESITEIbHOCTH  AQHAIUTUYECKOM  CIIYXKOBI.
AKKpenuTanus aHanuTh4deckux Jsabopatopuil. IloBepka ammaparypbl, aTTecTalus HECTaHIApTHBIX
CPEJCTB U3MEPEHUM U METOJUK aHAJIN3a.

9. Tunsl XUMUYECKUX PEAKIIUN U MPOIIECCOB B aHAIUTUYECKON XUMHUH.

10. KoHcranTsl paBHOBECHSI peaklnii U nporeccoB. COCTOSHNE BELIECTB B UJICAIBHBIX U PEATIbHBIX
cucreMax. CTpykrypa pactBoputened u pactBopa. ConpBaranusi, WOHM3ALMS, JUCCOLIMALIMS.
[ToBeneHne 3JIEKTPOIUTOB U HEAIEKTPOJIUTOB B PACTBOPAX.

11. Teopus [le6as-Xwokkens. Koadduumentsl aktuBHOCTH. KOHIIEHTpAIMOHHBIE KOHCTAHTHI.
Onucanue caoXHbIX paBHOBecui. OOL1as 1 paBHOBECHASI KOHLIEHTPALUU. Y CIIOBHBIE KOHCTAHTBHI.

12. KucinotHo-ocHOBHBIE peakiuu. COBpEMEHHbIE NPEJICTABICHUS O KHUCIOTaX U OCHOBAHUSX.
Teopus bpencrena-Jloypu. PaBHOBecme B cucTteMe KHCIOTa - CONPSDKEHHOE OCHOBaHUE U
pacTBopuTENb. KOHCTaHTBI KUCIIOTHOCTH M OCHOBHOCTH.

13. BuusHMe npuponbl pacTBOPHUTENS Ha CHJIY KUCIOTHI M OCHOBaHUsi. HuBenupyroomwuii u
T depeHMpyroHii 3 GeKT pacTBOPUTEISL.

14. KucnoTHo-0CHOBHOE paBHOBECHE B MHOTOKOMIIOHEHTHBIX CUCTEMaXx.

15. Bydepnsie pactBOopsl M HX cBoiicTBa. bydepnas emxocts. Beruucnenuss pH pactBopos
He3apsKEHHBIX M 3apsDKEHHBIX KUCJIOT M OCHOBAHUN, MHOTOOCHOBHBIX KHCIOT M OCHOBaHUM, CMECH
KHCJIOT U OCHOBaHUM.

16. Peakuuu xomiuiekcooOpa3zoBaHUs. THUIBI KOMIUIEKCHBIX COEIUHEHHH, HCIOJIb3YEMbIX B
aHanmuTHYeckor xuMuu. Knaccudukanus KOMIJIEKCHBIX COEIUHEHUH MO XapaKkTepy B3auMOJeHcTBUS
MeTaJUT-JTUTaH I, TI0 OJTHOPOJHOCTH JIMTaHAa U IIEHTPAJIbHOTO HOHA (KOMILIEKCOOOpa30BaTEsl).

17.CBolicTBa KOMIIJIEKCHBIX COECIMHEHUH, UMEIOIINE AHATUTHUYECKOE 3HAYEHUE: YCTOWYMBOCTb,
pPacTBOPUMOCTh, OKPACKa, JIETy4eCTb.

18. Crynenuatoe KoMmIulekcooOpa3zoBaHue. KoindecTBeHHBbIE XapaKTEPUCTUKH KOMIUIEKCHBIX
COEIMHEHUI: KOHCTAHThl YCTONYMBOCTH (CTyrneHuYaThle U o0mMe), PyHKIUs oOpa3oBaHus (cpeqHee
JIMTaHIHOE YHMCII0), (PYHKIHMS 3aKOMIUIEKCOBAHHOCTH, CTETIEHb 00pa30BaHMsl KOMILIEKCA.

19. ®akTopsl, BAUSAIOMIAE HA KOMIJIEKCOOOpAa30BaHUE: CTPOEHUE IIEHTPATILHOTO aToMa | JIMTaH/a,
KOHIIEHTpalusi KOMIIOHEHTOB, pH, MOHHas cwia pacTtBopa, Temmeparypa. TepmoamHamudeckas U
KMHETHYeCcKasi yCTOWYUBOCTh KOMIUIEKCHBIX COETMHEHUI.

20. BuusHHE KOMIUIEKCOOOpa30BaHMA Ha PACTBOPHUMOCTb COEIMHEHUH, KHUCIOTHO-OCHOBHOE
paBHOBECHE, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIN MOTEHIIMA CHUCTEM, CTAOMJIM3alMI0 Pa3IMYHBIX
CTereHell OKucieHus: 31eMeHTOB. CrocoObl MOBBIIIEHUS YYBCTBUTENBHOCTH U H30MPATEIBbHOCTH
aHaJIM3a C UCIOJIb30BaHNEM KOMILUIEKCHBIX COeIMHEHUH.

21. OKuCANTENBPHO-BOCCTAHOBUTEIbHBIE PEAKIIMH. DJIEKTPOIHBIN ToTeHIHan. Y paBHeHue HepHcra.
CranmapTHbIi 1 GOpMaTTbHBIN MOTCHIIHAIIHI.

22. CBsA3b KOHCTaHTHl PaBHOBECHsI CO CTAHJAPTHBIMU NOTeHIManaMu. HampaBieHue peakuuu
OKHCIIEHUs M  BOcCCTaHOBJEHUs. DakTopbl, BIMAOIINE HA HAMpaBICHUE OKHUCIHUTEIBHO-



BOCCTAHOBUTENbHBIX peakuuid. [IoHATHE O cMemaHHBIX MOTEeHUUanax. MeXaHW3Mbl OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.

23. IIporecchl ocaxaeHUs U COOCAXKIeHUs. PaBHOBecHe B CUCTEME PacTBOP - ocamok. Ocaaku U uxX
cBoiicTBa. CxeMa oOpa3oBanms ocajaka. Kpucranmmdeckue u aMop(HbIe OCaIKu.

24. YcnoBus MOJy4eHUs KPUCTAIMYECKUX ocaakoB. ['omorenHoe ocaxiaeHue. CTapeHue ocajka.
[Tpuuunsl 3arps3HeHus ocanka. Kiaccupukanus pa3muyHbIX BUAOB COOCAKACHM. [10I0KUTENBHOE U
OTpHULIATENIbHOE 3HAYEHUE SBJIECHUS coocaxaeHus B aHanuze. OCOOEHHOCTH 00pa30BaHuUsl KOJIJIOUIHO-
JUCIIEPCHBIX cucTeM. Mcronb30BaHre KOJUIOUIHBIX CUCTEM B XUMUYECKOM aHaJu3e.

25. .Metonbl 0OHapYyKEeHHs ¥ HICHTU(DUKAIIUN

26. 3amauu W BBIOOpP MeTOJa OOHAPY)KEHUS U HICHTU(PUKAIMK aTOMOB, NOHOB M XHMHYECKUX
coeMHEHUH. J[pOOHBIN M CUCTEMaTHYECKUN aHaJTU3.

27. ®usnueckue METOAbl OOHAPYKEHUS M UICHTH(PHUKAIMU HEOPTaHUYECKHMX M OpPraHUYEeCKHX
BellecTB. MUKPOKPUCTAINIOCKOIMYECKUN aHalu3, MUPOXUMHUYECKHH aHaIN3 (OKpallBaHUe TUIAMEHH,
BO3TOHKa, 00pa30BaHUE MEPIIOB).

28. KanenbHblil aHamu3. AHaIU3 pacCTUPAHUEM TTOPOIIKOB.

29. Mertonp! BbIICTICHUS], pa3/IeTICHUS U KOHLIIEHTPUPOBAHUS

30. Meroan! akcTpakuuu. Knaccudukanus. TeopeTnueckne 0CHOBBI METO/IOB.

31. Mertoasl ocaxiaeHuss U coocaxiacHus. l[IpuMeHeHMe HEOPraHMYEeCKMX W OPraHHUYEeCKUX
peareHToB ISl OCAXICHUS.

32. Xpomarorpaduueckre MeTonsl aHanmu3a. Kiaccupukammst metonoB. KadecTBeHHBIH U
KOJIMUECTBEHHBIN XpoMaTorpaduuecKkuil aHalu3.

33. Ta3oBas xpomarorpadus. [azo-aacopOumonnas (razo-TBepaodasHas) W Ta30-)KHIKOCTHAS
xpomarorpadus.

34.KunxoctHas xpomarorpadus. Buapl sxuakocTHONH XpoMaTorpadum.

35. Honoobmennas  xpomarorpadus. CrtpoeHue ©  (PU3MKO-XUMUYECKHME  CBOMCTBA
MOHOOOMEHHHUKOB..

36. IlnockoctHas xpomatorpadus. OOmme mnpuHIMNBI pa3aeneHus. CrocoObl MOMyuYeHUs
MJIOCKOCTHBIX XpomaTorpamMm. PeareHTbl Uisi WX TPOSIBICHUS. bymaosicnas xpomamocpaghusi.
Mexanusmbl pasnenenus. [lomBmwxkubie ¢aspl. [IpenmymnectBa u  HemocTtaTtku. 1oHKocCHOUHAA
xpomamoepagus. Mexanuszmsl pazaeneHusi. CopOoeHThI U moaBmwxkHbIE ¢a3bl. O01acTi MPUMEHEHHUS.

4 cemecTp

1.I'paBumeTpuueckuii Mmetosa ananuza. CyIIHOCTh IPaBUMETPUUECKOIO aHaIN3a, IPEUMYILECTBA U
HeyocTaTku Metoza. [lorpemHocTy B rpaBUMeTpHuYeckoM aHaimze. OOmias cxema oIpeaesieHui.
TpeboBanus k ocaxaaeMoil 1 rpaBUMeTpruueckoit popmam. TepmorpaBuMeTpudyecKuil aHaIus.

2. Meroasl TuTpuMeTpHueckoro aHanuza. Kiaccuduxammsa. TpeOGoBaHUs, NpeabsBIseMble K
peakuuu B TUTPUMETPUUECKOM aHaiu3e. Bunabl TuTpumerpuueckux omnpeneineHuil. CrnocoOb
BBIPAXEHUS KOHLIEHTPALM pacCTBOPOB B TUTPUMETPUH.

3. KucnotHo-ocHoBHOE TuTpoBaHue. IlocTpoeHne KpHBBIX THUTPOBaHUAKHCIOTHO-OCHOBHOE
TUTPOBAaHUE B HEBOJHBIX cpefax. KucI0THO-OCHOBHBIE MHAMKATOPBI.

4. OKHCIUTENIbHO-BOCCTAHOBUTENIbHOE TUTpOBaHUE. [locTpoeHue KpUBBIX TUTPOBAHMUS.

5. Meroasl  OKHMCIUTEIBHO-BOCCTAHOBUTEIBHOTO  TUTpoBaHUsA.  IlepmaHranaromerpus.
Onpenenenne xene3a(ll), mapranma(ll), okcanaros, mepokcuaa BOIOPOIa, HUTPUTOB.

6. Monomerpus um unogumerpus. Cuctema HOA-MOAMJ KaK OKUCIMTEIb WM BOCCTaHOBUTEID.
Omnpenenenue apceHUTOB, apceHartoB, xxenesa (I1I), meau(1l), ranorenua-MoOHOB, MEPOKCUIOB, KUCIIOT.

7. bpomaromeTpusi, LEPUMETPHS], BaHAIaTOMETPUS, TATAHOMETpHUsA, XpomoMeTpusl. [lepBuunsie u
BTOpUYHBIE CTaHAapThl. Vcmonb3dyemble HHAMKATOpbl. OmpeneneHne HEOPraHUYECKUX U
OpraHUYECKUX COCIUHECHUM.

8. OcamuTenbHOE TUTPOBAHUE.

9. KommuiekcoMeTpuuecKkoe TUTPOBAHUE. DIEKTPOXUMUUECKHE METO bl aHAIHN3A.

10. IMorenmmometpus. Ilpsmas morenmmomerpusi. M3mepenne mnoreHnuana. OOpaTtuMbie U
HEOOpaTHUMbIE  OKHMCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  CHCTEMBl.  VHAMKATOpHBIE  AJIEKTPOIBI.



Honometpus. Knaccudukanus MOHOCENEKTUBHBIX AJIEKTPOIOB. XapaKTEPUCTUKH MOHOCEIEKTHUBHBIX
AIIEKTPOAOB: 3JEKTpojaHast (YHKIMA, KOI(P(UIMEHT CEIeKTHUBHOCTH, BpeMs OTKIHKa. IIpumepsr
MPAKTUYECKOr0 MpUMEeHEeHUs wuoHoMmeTpuu. Ompenenenue pH, HOHOB MHIENIOYHBIX METAJIIOB,
raJIor€HU1-MOHOB.

11. ITorennmomMerpuueckoe TuTpoBanue. Kynonomerpus

12 .Bonbramnepomerpus. AMiepomMerpuueckoe Tutpoanue. CynHocTs MeToaa. MHIuKaTopHbIe
3EeKTpoAbl. BeIOOp moTeHnana MHAUKaTOPHOTO 3JEKTpoa. BUbl KpUBBIX TUTPOBAHHS.

13. Cnekrpockonuueckue MeToapl aHainu3a. CHeKTpbl aTOMOB. XapaKTEpUCTHUKA CIIEKTPAIbHBIX
JIMHUI: TI0JI0KEHHE B CIIEKTPE, UHTEHCUBHOCTD, MOMYIIMPHUHA.

14. Metoasl aTOMHOM ONTUYECKON CIIEKTPOCKOMUU. ATOMHO-3MUCCUOHHBIA METO/.

15. Cnekrporpadudeckuii U CIIEKTPOMETPUUYECKUI METOAbI aHAIN3a, KX OCOOEHHOCTH, 00J1acTH
npuMeHeHns. KadyecTBeHHBIM M KOJWYECTBEHHBIM aHAIM3 METOJOM 3MUCCHOHHOM CIEKTPOMETPUH
wiameHd. OcHOBHasi ammapaTypa: crekrtporpadsl, kBaHTOMeTpbl. [lnameHHble ¢oTOMETpHI U
cnekTpodoToMeTphl. MeTpoJIornyecKie XapakTepUCTHKH U aHATTMTUYECKHE BO3MOXKHOCTH.

16. Teopus u npakTKa Mpod60oTdOopa U MPoOONOATOTOBKU

17. OcHoBHBIE CITOCOOBI TIepeBoAa MpoOsl B (hOpMy, HEOOXOTUMYIO ISl JAHHOTO BUJIA aHAIU3A:
pacTBOpPEHHE B Pa3IMYHBIX Cpelax; CIeKaHHe, CIUIaBJICHUE, PA3JIOKEHHE IO JIEeHCTBUEM BBICOKHX
TEMIIepaTyp, HaBJICHUS, BBICOKOYACTOTHOTO pa3psaa; KOMOMHHMPOBAHUE pPA3IUYHBIX IPHUEMOB;
O0COOCHHOCTH PA3I0KEHHSI OPraHUYecKuX coequHeHuni. CriocoObl ycTpaHeHHs U yueTa 3arpsS3HeHUN U
[OTEPh KOMIIOHEHTOB IPU MPOOOIOITOTOBKE.

18. OcHoBHBIE 00BEKTHI aHau3a. OOBEKTHI OKPYKAIOIIEH CPEIbl: BO3IYX, IPUPOIHBIE U CTOYHBIC

BOJIbI, aTMOC(EPHBIE OCAJKH, [I0YBBI, JOHHBIE OTJIOKEHUS.

19. CrneuuanbHble OOBEKTHI aHalM3a: TOKCHUYHBIE U PAJAMOAKTUBHBIC BEIIECTBA, TOKCHUHBI B
NUIIEBBIX MPOAYKTaX, HAPKOTWUKH, B3pPbIBUATHIE W JIETKOBOCIJIAMEHSIONINECS BEIIECTBA, Ta3bl,
KOCMHUYECKHE OOBEKTHI.

IIpuMepsbI 3K3aMeHAIIMOHHBIX OWJIETOB
UHT'YIICKHUU T OCYI[APCTBEHHBIFI YHUBEPCUTET
JK3aMeHANMOHHBIN OmiteT Ne _1 (yacthb 1)

ITo kypcy «AHAJIMTHYECKAS XUMMID)

JUIS CTYAEHTOB 2 Kypca crnenuaJbHocTH «DullX)»

Bonpocsl. 1. OcHOBHBIE aHAIMTHYECKUE POOIEMBI: CHIDKEHUE Tpesiesia OOHapy>KEHHs; TOBBIILICHHE
TOYHOCTH U N30MPATEIIbHOCTH, SKCIIPECCHOCTH aHAIN3a; aHaInu3 0e3 pa3pylIeHUs; JOKaIbHbII aHaIN3;
JUCTaHLMOHHBIN aHan3. Buasl aHanu3za.

2. KoHcTaHTHI paBHOBeCHs peakiuii W mporeccoB. COCTOSIHHE BEMIECTB B HICATBHBIX M PEabHBIX
cucremax. CrpykTypa pactBopureneii u pactBopa. ConbBaTanusi, HOHU3ALHUSA, IUCCOLMALUA.
[ToBeneHME HIIEKTPOIUTOB U HEDIEKTPOJIUTOB B PACTBOPaxX.

3. Xpomatorpapuueckue Meronapl aHanu3a. Kiaccupukanus MeronoB. KauecTBeHHBIM U
KOJIMUECTBEHHBINH XpoMaTorpaduueckuil aHaus.

buner paccMOTpeH U yTBep:kJieH Ha 3acelaHuM KadeIpbl

3aB. kadenpoii, mpodeccop A.M.CanamoB



UHI'YILICKHUU T OCYZ[APCTBEHHI)Iﬁ YHUBEPCUTET
OK3aMeHAIMOHHBIN Omiter Ne _2 (yacrth 1)

ITo kypcy «AHajauTHYecKasi XMUMHI»

IJI CTYIEHTOB 2 Kypca cnenuaJbHocTH «DullX)»

Bonpocbl.l. OcHoBHblE 3Tambl pa3BUTUS aHAIUTHUYECKOM XuMuu. COBpPEMEHHOE COCTOSHUE U
TEHIACHIMM  Pa3BUTUA  AHAIMTUYECKOM  XUMHUHM:  MHCTPYMEHTalIM3alus,  aBTOMaTU3aLus,
MaTeMaTH3alys, MHUHHATIOPH3alMs, YyBEIMYCHHE JOJAM (U3WYECKHX METONOB, TMEpexo] K
MHOTOKOMIIOHEHTHOMY aHAJIU3y, CO3JaHUE CEHCOPOB U TECT-METOI0B.

2. Teopus [ebas-Xrokkens. Kooadduumentsr axktuBHOocTH. KOHIEHTpalMmOHHBIE KOHCTAHTHI.
Onucanue caoxHbIX paBHOBecHi. OO11as U paBHOBECHAs! KOHLEHTPALMU. Y CJIOBHbIE KOHCTAHTBHI.

3. NonoobmenHnas xpomarorpadus. CTpoeHre u GU3NKO-XMMUYECKHE CBOWCTBA HOHOOOMEHHHKOB. .

buner paccMOTpeH 1 yTBEpXKICH Ha 3aceaHuH Kaeaphl

3aB. xadenpoii, mpodeccop A.M.Canamos

UHI'YIICKU T'OCYJIAPCTBEHHBIA YHUBEPCUTET

IK3aMeHAIMOHHBIN OnjteTr Ne 1
ITo xypcy «Heopranmuyeckass XuMHs» (4acThb 2)

IJIA CTYAEHTOB 2 Kypca CHEeNHAJILHOCTH «XHMUSA» (CHEeIL)
Bonpocbl. 1. ['paBumerpuyeckuit Meron ananu3a. CyIIHOCTh TPaBUMETPHUYECKOTO
aHaJIn3a, IPEUMYIIECTBA U HEAOCTATKU MeToAa. [lorpemHocTr B rpaBUMETPUYECKOM aHaIU3e.
2. OcanuTtenbHOE TUTPOBAHUE.
3. OcHoBHBIC 00BEKTHI aHATH3a. OOBEKTHI OKPYKAIOMIEH Cpebl: BO3IYX, IPUPOIHBIC U CTOYHBIC
BOJIbI, aTMOC(EPHBIE OCATKH, ITOYBBI, JOHHBIE OTIOKEHUSI.

buner paccMoTpeH U yTBep:kJieH Ha 3acelaHuM KadeIpbl

3aB. kadenpoii, mpodeccop A.M. CanamoB

UHT'YHICKH TOCYJIAPCTBEHHBIV YHUBEPCUTET

IK3aMeHANMOHHBIH oujieT Ne _2 (yacTh 2)
ITo kypcy «Heopranumyeckasi XuUMHUD)

Al CTYICHTOB 2 KYpPCa CHEHHMAJLHOCTH «XMMHD) (crmeil.)
Bonpocsl.1. Metoas! TuTpuMeTpuyeckoro ananuza. Knaccudukanus. TpeboBanus, npeabsBisieMble K
peaknuMu B THUTPUMETPUUYECKOM aHamu3e. Buuel TUTpuMeTpuuyeckux omnpeaenaeHuid. CrocoOb
BBIPQKCHMS KOHLICHTPALM paCTBOPOB B THTPUMETPHH.
2. KoMIiekcoMeTpruueckoe TUTPOBaHHUE. DIEKTPOXUMUYECKHE METOIbI aHAIH3A.




3. CHCHI/IaHBHBIe 00BEKTHI aHaIM3a: TOKCUYHBIE U pPaarOaKTUBHBIC BEIICCTBA, TOKCUHBI B ITHIICBBIX
MMPpOAYKTaxX, HAPKOTHKH, B3PBIBUATHIC H JICTKOBOCIUIAMCHAIOMIUCCA BCHICCTBA, I'a3bl, KOCMHUYCCKHC

OOBEKTHI.

bunet paccMoTpeH U yTBepXk/I€H Ha 3aceaHuU Kadepsl

3aB. kadenpoii, mpodeccop

A.M.Canamos

Kpumepuu OUCHKU Oomeema HA IK3aMeHe

4-0annpHas 1IKaia [Toxazarenu Kpurepun
(ypoBeHb
OCBOCHMS)
OtimmyHOo 1. Tonnora wuznoxenus | CTyIeHTOM JaH TOJHBIA, B JIOTUYECKOU
(HOBI)IHIGHHI)IfI TCOPCTUUCCKOTO IIOCJIICA0BATCIIbHOCTHU p%BepHYTLIﬁ OTBET
YPOBEHB) MaTrepuania; Ha TIOCTaBJICHHBIM  BOMpOC, Tl€ OH
2. TlomHoTa U | MPOJAEMOHCTPUPOBAJ 3HAHUS TIpeAMETa B
MPaBWIbLHOCTh MOJIHOM 00beMe Yy4yeOHOW MpOTrpaMMBbl,
pereHus JIOCTaTOYHO rI1yOOKO OCMBICIIMBACT
MPaAKTUYECKOTO JUCLUIUINHY, CaMOCTOSATEIBHO, u
3aJlaHus; HUCYCPIIBIBAIOIIC 0OTBCYACT Ha
3. IlpaBUIABHOCTH W/WiHM | AOTOJHHUTEIBHBIE — BOMPOCHI,  MPHBOJIUT
apryMEHTHPOBAHHOCT | COOCTBCHHbBIC NPHUMEPBI MO MPOOIEMATHKE
b H3JI0KeHus | TOCTaBICHHOTO BOIIPOCA, peumn
(HOCJ’IGI[OB&TGJ'IBHOCTB MNPCATTOKCHHBIC MPAKTUYCCKUC 3aJJaHUs oe3
}IGP'ICTBHP'I); OIHOOK.
Xopouio 4. CamocrostenbHocTh | CTyIEHTOM JaH pa3BEpHYTHIA OTBET Ha
(6a30BbIi OTBETA; MOCTABIIEHHBI  BOMpPOC, TH€  CTYIEHT
YPOBEHB) 5. Kynberypa peun; JIEMOHCTPHUPYET 3HAHUS, MPUOOPETEHHBIE Ha
6. uT.I JEKIMOHHBIX M CEMHHApCKUX 3aHATHAX, a
TaKKe MOJyYEHHBIE TTOCPEIACTBOM H3YUCHHS
00s3aTeNbHBIX Y4€OHBIX MAaTEepPHAIOB IO
KypCy, JaeT apryMEHTUPOBAaHHBIE OTBETHI,
MPUBOAUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOIHOE  BJIaJiCHUE  MOHOJOTHMYECKOM
peublo, JIOTHYHOCTh M IMOCJIEI0BATEIbHOCTh
otBeTa. OHAKO JOMYCKAEeTCS HETOYHOCTh B
OTBETE. Pemmn MpEeAJIOKEHHBIE
MPaKTUYECKUE 3aJaHusi C HEOOIBIIMMHU
HETOYHOCTSIMHU.
Y 10BIIETBOPHUTEIIH Crynenrom naH OTBET,
HO CBHJICTEILCTBYIONINN B OCHOBHOM O 3HAHUH
(IOpOTOBBIH MPOLIECCOB n3y4yaeMoi JHUCIUTLINHEI,
YPOBEHD) OTJIMYAIOIIUIACS HEAOCTATOYHOW TITyOMHOM

U TIOJIHOTOW PpAacKpbITUS TEMBI, 3HAHUEM
OCHOBHBIX  BOIIPOCOB  TeopuH,  ciabo
c(OpMUPOBAHHBIMU  HABBIKAMHU  aHaJIH3a
SABJICHUM,  TPOLECCOB,  HEIOCTATOYHBIM
YMEHMEM  JaBaTb  apryMEHTHpPOBaHHbIE
OTBETHI u MIPUBOJANTH IPUMEDPBI,




HEJOCTATOYHO  CBOOOJHBIM  BIIAJE€HUEM
MOHOJIOTHYECKON pEeublo, JIOTMYHOCTHIO M

MOCIIE0BATEIHHOCTHIO OTBETA.
JlommyckaeTcsi  HECKOJIbKO  OMIMOOK B
coJIep>KaHUuU OTBeTa u pelieHun

MPAKTUYECKUX 3aJaHUH.
Heynosnersopure CryneHToM JaH OTBET, KOTOPBIA COJAEPIKUT
JIBHO pan CEpbE3HBIX HETOYHOCTEH,
(YpoBeHb He OoOHApY)KMBAIOIINK HE3HAHHE IPOLIECCOB
copMHpOBaH) M3y4aemMoi MPEIMETHOMN obnacru,

OTJIMYAIOIIMNACS HETIIyOOKUM PpPacKphITHEM
TE€Mbl, HE3HAHMEM OCHOBHBIX BOIIPOCOB
TEOpHH, HEC(HOPMHUPOBAHHBIMU HABBIKAMH
aHaJIM3a SIBJICHHUH, ITPOLIECCOB, HEYMEHUEM
JlaBaTb ~ apryMEHTHPOBAaHHBIE  OTBETHI,
ciabbIM  BJIAZICHHEM  MOHOJIOTMUYECKOU
peublo,  OTCYTCTBMEM  JIOTMMHOCTH U
I10CJIEI0BATEIbHOCTH. Br1Bonbl
IIOBEPXHOCTHBI. PenieHne NpakTUYEeCKUX
3aJJaHuil HE BBINOJHEHO. 1. CTyIeHT He
CIIOCOOEH OTBETUTH HA BOIPOCHI JIaXe INPHU
JIOTIOJIHUTEIBHBIX ~ HABOASILMX  BOIPOCAax
IpenojaBaTels.

9. YYEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIEYEHUE
TV CHUTIINHBI

9.1 Y4eOHas quTeparypa:

a) OCHOBHAS.

1. OcHoBbl ananuTH4eckoit xumun. B 2-x xH. /Ilox pexn. FO.A. 3omotrosa. M.: Beicmr. mik., 2005.

2. BacunbeB B.I1. Ananutudeckas xumus, B 2-X kH., M.: JIpoda, 2002.

3. OcHOBHI aHaNUTHYECKOM XuMuH. [IpakTueckoe pykoBoIcTBO. Y4eOHOE mocoOue /Tl BY30B.
[Tox pen. FO.A. 3on0toBa. M.: Beicui. mik., 2001. 463 c.

4.IlpakTukyM o pusuko-xumMudeckum meroaam ananusa./Ilox pen. Ilerpyxuna O.M. M.:
Xumus, 1989

5.®usuko-xumMudeckue Metoabl aHanmmsa. / [lox pea. AneckoBckoro A ., JI.: Xumwus, 1988

6.YapeikoB A.K. Marematnueckas oO0paOoTKa pe3yabTaTOB XHMHUYECKOro aHammsa, JL.:
Xnmus,1984

7.Amenua B.I'. Xumudeckue MeToipl HACHTUPUKANUKA M TOTYKOTUYECTBEHHOTO SKCIpecc-
onpexaeneHus semiects. Bnagumup. U3a-so Bal'y. 2001.

8.Amenun B.I'. Ananutnueckas xumusi. MeToaudeckue yKa3anusl K 1ab0opaTopHbIM paboTaM.
Brnagumup. U3n-so Bal'y. 1998.

0) TOMOJTHUTEIbHAS

1.KpemkoB A.Il. OCHOBBI aHaTUTUYECKON XUMUH, B 2-X ToMax, M.: Xumus, 1972

2.1IBaprien6ax I',dmamka I'., Komminexkconomerpuueckoe TutpoBanue, M.: Xumus, 1984

3.bok P. MeTobl pa3noxeHus B aHanmuTuyeckon xumuu, M.: Xumus, 1984

4. Jlypbe F0.1O. AHanutrdeckass XUMuUs MPOMBIIUIEHHBIX CTOYHBIX BOA. M.: Xumus, 1984

5.bynatoB M.U., Kanuakun W.I1. [IpakTudyeckoe pyKoBOJICTBO MO (POTOMETPHUECKUM METOJIaM
aganm3a. JI.: Xumus, 1986.



9.2. UHTepHET-pecypchl

http://c-books.narod.ru/pryanishnikovl_ 2 1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

NogkrwdE

9.3. IlporpammHoe obecnieyeHmne

YHuBepcuter o0ecrneyeH HEOOXOAMMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO U CBOOOJHO
pacIpoCTpaHsIeMOro NPOrpaMMHOI0 00eCIIeYeHHs, B TOM YHUCIIE OTEUECTBEHHOTO IPOU3BOICTBA.

Kaxnprii oOy4aromuiicss B TeueHHE BCEro Iepuoaa OO0y4deHHs OO0eCledYeH HHIUBUAYaTbHBIM
HEOI'PaHMUYEHHBIM JIOCTYIIOM K JIEKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHOM Cpeie YyHUBEpCUTETa
u3 000 TOYKH, B KOTOPOW MMEETCs JOCTYN K HH(OPMAIMOHHO-TEIIEKOMMYHHKAIIMOHHON CETH
«VIHTepHEeT» KaK Ha TEPPUTOPUN YHUBEPCUTETA, TaK U BHE €e.

YHuBepcurer  obecreyeH

obecrieueHus.

CIIEYIOIIUM

KOMIIIICKTOM

JIUIOCH3UOHHOI'O

1. JlunensuoHHOE MporpaMMHOE o0ecreueHue, ucnonbdyemoe B Murl'y

1.1.
1.2.
1.3.
1.4.
1.5.

Microsoft Windows 7
Microsoft Office 2007

AnTusupycHoe I10 Eset Nod32
CrnpaBouHo-nipaBoBas cucreMma “l'apanrt”

Hap;my C TpaAULUMOHHBIMHU MU3AAHUAMU CTYACHTBI U COTPYAHUKHU HUMCKOT BO3MOKHOCTH

[Iporpammusiil kommneke MMUC “Busyansnas Ctynus TectupoBanust”

MOJIB30BATHCS DJICKTPOHHBIMHU MMOJTHOTECKCTOBBIMHA Oazamu JaHHBIX:

Tabauya 9.1.

HasBanmue pecypca

Ccepuika/noctyn

OnekTpoHHas OuOmmuoreka oHmaitH «EguHOe OKHO K

00pa30BaTeIbHBIM PECypcam»

http://window.edu.ru

«O0pa3zoBaTtenbHbIil pecypc Poccun»

http://school-collection.edu.ru

@DenepallbHbIl  00pa30BaTENbHBIA MOPTAL:  YUPEKICHUS,
nporpammsl, cranaaptsl, BY3s1, Tectel EI'D, THA

http://www.edu.ru —

@denepallbHbI  [IEHTP HHPOPMAIMOHHO-00Pa30BaTEIHHBIX
pecypcoB (PLIOP)

http://fcior.edu.ru -

OBC "KOHCVYJIbTAHT CTYIEHTA".
OnOIMoOTEeKa TEXHUYECKOTO By3a

DJIeKTPOHHAS

http://polpred.com/news

N3natenscTBO «JlaHby. OnektpoHHO-0MOMMoTeuHas | http://www.studentlibrary.ru -
crcTemMa

Pycckast BupTyanbHast OnOIHOTEKA http://rvb.ru —

W3narenscTBO «JIanby. OnektpoHHO-0nOMMoTeunast | http://e.lanbook.com -
cucTeMa

ExenenenbHuk Hayku u oOpazoBanus lOra Poccun
«AxageMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunast snektponHnas Oubnuoreka «e-Library»

http://elibrary.ru/defaultx.asp -

POrPaMMHOTO



http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp

DekTpoHHO-0MOaHoTeuHas cuctema IPRbooks http://www.iprbookshop.ru -

DJIeKTPOHHO-CIIPAaBOYHAsl CUCTEMa JOKyMeHTOB B cdepe | http://www.informio.ru
obpazopanus «MHDOpMHIOY»

NudopmannonHo-npaBoBas cucrema «l apant» CereBas Bepcus, J0CTyITHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOM
cetu Uurl'y

OnekTpoHHO-0nbanoTeuHast cuctema «HOpaitT» https://www.biblio-online.ru

10. MATEPAAJIBHO - TEXHHYECKOE OBECIIEYEHHE
T CIATITAHBI

JUIs  TIOMHOIICHHOTO OCYIIECTBJIGHUS Y4YeOHOro Tmpolecca IO TeopeTHYecKoMY Kypcy
HMEIOTCH:
Jlexumu, npe3eHTanuu
KoHTponbHbIE TECTHI.
Crnrcok BOINPOCOB I TPOBEACHUS KOJIJIOKBUYMOB.
Tabauuel.
BapuanTs! 3aaHuii 17151 KOHTPOJIBHBIX padoT.
BapuanTsl 3aaHuil 17151 caMOCTOSTENbHOM paboThI.

ook wndE

ITo 1aGopaTopHOMY NPAKTHKYMY HMEIOTCH:

1. Becsl aHanuTHYeCKHE, TEXHHYECKHE.

2. Cnexrpodoromerp CP-46.

3. ®orokonopumerpsl KOK-2, KOK-2MII.

4. Nonomeprl 130, Dkcniept, AKBHIIOH.

5. ATomHO-a0copO1oHHbIH criekTpomeTp «KBaHT Z-OTA» ¢ mporpaMMHBIM 00ecTieYeHUEM U
Ha0OpOM JaMmII.

6. 'azoBeIil XpomaTorpad «Kpuctaimn» ¢ 1eTekTopamMu 1o TeTUIONPOBOIHOCTH, SJIEKTPOHHOMY 3aXBaTy
U KanWUIAPHBIMU KOJIOHKaMHU.

7. O6opynoBaHue JUIsl TOHKOCIIOMHON Xpomarorpaduu.

8. UK-cniekTpomertp.

9. MepHnas nocyia, CTYIKH I TPOOOTIOATOTOBKY U3 araTa ! SIIIMBI, YalllKd, TUTIIH U3 TUTATHHBI,
KBapIla, CTEKJIOYTIepoia.

10.Lentpudyra.

11. METOAUYECKHUE YKA3AHUSI /151 OBYYAIOIUXCSI IO OCBOEHUIO
JUCHUTIINHBI

JucuumirHa «AHaIUTUYECKas XUMHs» HampaBieHa Ha (opMupoBaHue kommereHuuit: YK-2,
OIIK-1, OIIK-2, ITIK-1.

IIpomexyTouHast arTecTanys MpearonaraeT 3K3aMeH.

[Ipuctynas K W3Y4YeHHMIO AMCLUUILUIMHBI, HEOOXOAMMO B TIEPBYIO OuYepellb O3HAKOMUTHLCS C
coJiepkaHueM padoueit mporpaMmsl AucuuIuinHel (PTLT).

JIexuuy MMEIOT LIEIbI0 AATh CUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUM.

[Tpu n3yueHnu u npopaboTKe TEOPETUUECKOTO MaTepraia HEOOX0AUMO:
- IIOBTOPUTH 3aKOHCIEKTUPOBAHHBIN HA JEKIUOHHOM 3aHATUU MaTepUal U JONOJIHUTH €ro ¢ y4EeTOM
PEKOMEHIOBAaHHOH 110 TaHHOM TEME JINTEpaTyphl;


http://www.iprbookshop.ru/

- IpPU CaMOCTOSTEIIBHOM HW3Y4YEHHHM TEOPETUYECKOM TEMBI CACNIATh KOHCIEKT, HCIOJIb3Yys
pekomennoBanusle B PIIJI  nureparypHble HCTOYHMKM M pecypchl  MH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»
- IpHU MOJTOTOBKE K IMPOMEXKYTOYHOW aTTECTAllMM MO MOJIYJIO HCIIOJIb30BaTh MaTepuanbl (oHaa
OLICHOYHBIX CPENICTB.

JlaGoparopHble 3aHATUS MPOBOIATCS C LEJIBIO YITyOJIEHUsS] M 3aKpEIUIEHUs 3HAHWM, MOJTY4EHHbIX
Ha JICKIUSAX U B MPOLECCE CaMOCTOATENIbHOW padoThl HaJl HOPMAaTUBHBIMM JJOKYMEHTaMH, y4eOHOH U
HAay4YHOU JIUTEPATYpPOU.

[Tpu noATroTOBKE K 1a00pPaTOPHOMY 3aHATHIO HEOOXOIUMO:
- U3Y4UTb, IOBTOPUTH TEOPETUUYECKUI MaTepUall 110 3a/1aHHOM TeME;
- IIPH BBIIIOJIHEHUU JOMAIIIHUX PACYCTHBIX 3alaHUM, U3yYUTh, [IOBTOPUTH TUIIOBBIC 3a/1aHHU,
BBIIOJIHSAEMBIE B Ay TUTOPUU.

Pexomenganuu no padore ¢ HAy4YHOIl U y4eOHOM JTUTEPATYPOil

Pabora ¢ yueOHOI 1 HAYIHOU JIUTEPATypOH SBISETCS rI1aBHOU (POPMOI CaMOCTOSTEIHHOM
paboThl 1 HEOOXOMMA IIPU MOATOTOBKE K YCTHOMY OIPOCY Ha CEMUHAPCKUX 3aHATHUSAX, K MOJYJIbHBIM
KOHTPOJILHBIM paboTaM, ompocy, 3adery. OHa BKJIIOYAET MPOpadOTKY JIEKIIMOHHOTO Marephaia —
W3Y4YEHHUE PEKOMEHJOBAHHBIX UCTOYHHUKOB U JIMTEPATYPHI 10 TEMATUKE JeKuuid.  KoHcnekT jexuuun
JOJDKEH — cofiepKaTh pedepaTHBHYIO 3alHuCh OCHOBHBIX BOIPOCOB JICKIUH, IPEIJIOKEHHBIX
npernojiaBaTeneM cxeMm (Ipu MX JAEMOHCTPALMU), OCHOBHBIX MCTOYHHMKOB U JIUTEpPATYphbl [0 TeMawm,
BBIBOJIBI 110 KaxaoMy Borpocy. KoHcrekT noyikeH ObITh BBINOJIHEH B OTAEIbHOW TETpagu IO
npeamery. OH JODKEH ObITh aKKypaTHBIM, XOPOLIO YHUTaeMbIM, HE COJEp’KaTh HE OTHOCSIILYHOCS K
TeMe UH(POPMALUIO WIH PUCYHKH.

KoHcnekTsl HaydHOi IMTEPATyphl IPH CAMOCTOATEILHON TOATOTOBKE K 3aHATHSIM JTOJIKHBI
OBITH BBINIOJHEHBI TAKXKE aKKypaTHO, COAEpPXaTh OTBEThl HAa Ka)KJblil IMOCTABJIEHHBIH B TEME BOIPOC,
UMETh CChUIKY Ha MCTOYHUK MH(OpManuu c 00s3aTeNbHBIM yKa3aHHMEM aBTOpa, Ha3BaHUS U roja
U3JIaHUS UCIOJIb3yeMOW Hay4dHOM juTepaTypbl. KOHCIIEKT MOXET ObITh OMOPHBIM (COAEPKATh JIUIIb
OCHOBHBIE KJTIOUEBBIE MO3UIMK), HO IPU 3TOM MO3BOJISIFOIMM J1aTh HOJIHBIN OTBET 110 BONIPOCY, MOKET
OBITH TOAPOOHBIM. OOBEM KOHCIIEKTa OMPEEISIETCS CAaMUM 00YyJaIOIUMCS.
B nporecce paboTsl ¢ yueOHOM 1 HayYHOH JTUTEpaTypoil 00ydarouuiics MOXKeT:
- JIeNIaTh 3alMCH MO XOJAy YTEHMs B BHJI€ MPOCTOrO MM Pa3BEpHYTOro IIaHa (CO3/1aBaTh NEepeyeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHUKE);
- COCTaBJIATh TE3UCHI (IIUTHpPOBaHHE HauOoJee Ba)KHBIX MECT CTAaTbU WJIM MOHOTpaguH, KOPOTKOE
U3JI0’KEHNE OCHOBHBIX MBICIIEH aBTOPA);
- FTOTOBUThH aHHOTAIUH (KpaTKoe 0000I11eHNe OCHOBHBIX BOIIPOCOB pabOThI);
- C03/1aBaTh KOHCIEKTHI (pa3BEPHYTHIE TE€3UCHI).



Pabouass mporpamma IUCHUIUIMHBI «AHAJIUTHYECKass XHUMHUS» COCTaBI€HA B COOTBETCTBHH C
tpeboBanusmu O@I'OC BO no cnenmansaoctu 04.05.01. «@ynaaMeHTanbHas U MPUKIAAHAS XUMUS,
YTBEP)KJICHHOTO MpUKazoM MwuHucrepcTBa oOpazoBanus M Hayku Poccuiickori ®@enepamuu ot 13
utons 2017 r. Ne 652

[TporpammMy coctaBuia: K.T.H., JOUEHT Kadeapsl xumuu boxosa JI.M.

Pabouas nmporpamma ogoOpeHa Ha 3aceqanuu KadeApbl XUMHAH

[Iporokon 3acenanus Ne 7 or « 13 » maprta 2025 .

Pabouas Inporpamma 0;[06peHa y‘Ie6HO'MCTO,I[I/I‘IeCKI/IM COBCTOM XUMHKO-

ouosiornyeckoro  dhaxkyiaprera

[Iporokon 3acenanus Ne _ 6 oT « 18 » maprta 2025 .




CaeleHns 0 nepeyTrBepaeHUU MPOrpaMMbl HA 0YepeaHOH y4eOHbIil rox u
perucTpanuu u3MeHeHui

VueOnsbIi Pemienue BHeceHHbBIe H3MEHECHUS Iloamnmce 3aB.
roJl Kadeapsl kKadeapoi
(Ne mpoTokoia,
JlaTa)




