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1. HEJIM OCBOEHUSA JNUCHUIIJIMHBI
HensaMu n3y4yeHus JUCHUILIMHBI «KAHAJIUTHYECKA XUMUSD ABJIACTCH !

- oOyueHHe CTYACHTOB TCOPETHYECKUM M TMPAKTUYECKUM OCHOBAM XHMHUYECKUX, (DHU3HKO-
XUMUYECKHUX U (PU3UYECKUX METOJIOB KOJMYECTBEHHOTO aHAIM3a U UACHTHU(UKAIIMHN BEIICCTB.

- Ha OCHOBAHUU IMOJYYECHHBIX TEOPETUYECKUX 3HAHUW U MPAKTHUYECKOIO OBJIAJICHUS METOJaMHU
aHalln3a, a TaK)KE€ METOJAAaMHU pPACUETa PE3YJIbTATOB SKCIEPUMEHTA, HAYYUTh CTYJIECHTOB IPAaBUIBHO
BEIOMpATh METOJIBI HCCIICIOBAHUS BEUIECTB B COOTBETCTBUU C MTOCTABICHHOW MEpe HUMHU MPOOIEMOH,
pa3paboTath CXeMy aHaJM3a, NPAKTHYECKH MPOBECTH €ro W HHTEPIPETUPOBATH IOJyYEHHBIE

pe3yIbTaThL.

2. MECTO JUCHUIIVIUHBI B CTPYKTYPE OIIOII BO

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

1; uzyuaercsa B3 u4 cemectpax.

Tab6auua 2.1.

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

Kon JlucuuninmHel, NpeAmecTBYIOMNE TUCIUILUINHE Cemectp
JMCLIUTUTAHBI «AHaIUTUYECKAsT XUMUSD)

b1.0.12 MaremaTuka 1,2
b1.0.13 dusznka 1,2
b1.0.20 Nudopmaruxa 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 U3YYCHUSA

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
b1.0.16 dusnueckue METOABI UCCIIETOBAHUS 8
b1.0.10 Komnouanast xumust 7

B pe3yJbTare 0CBOEHUSI TUCHHUIVIMHBI CTYAEHT J10JIKEH

3HaTh:

MECTO aHAIMTHUYECKON XUMHHU B CUCTEME HayK,

CYILIECTBO PEAKIIMI U IPOLIECCOB, UCIIOIb3YEMBIX B AHAIUTHYECKOW XUMUU;
pacueTsl BenuuHbl pH CHIIBHBIX M CIIa0BIX 3JIEKTPOIUTOB, Oy(hepHbIe pacTBOPHI U

MX CBOMCTBAQ;
BJIIMSIHHE MOHHOW CUJIBI HA aKTUBHOCTH MOHOB,

pacu€Tbl PpPaCTBOPHUMOCTHU HP, BCCOBOI'O COACPIKAHUA,

IMPUTOTOBJICHUHU U COACPKAHHNU BCHICCTB.

YMeTh:

KOHOCHTpAaIU IIpU

INPpUMCHSATH B HpaKTI/IquKOP’I ACATCIIBHOCTH XHMHWYCCKUC MCTOJbI aHalIn3a OJId

KOHTPOJISI KAYECTBCHHOI'O U KOJIMYECTBCHHOI'O COCTaBa BEILICCTB,
MMPOBOAWTH aHAJIN3 MHOTOKOMITOHCHTHBIX CMGC@I\/'I;

Baagern:
(] MCTOI[OHOFI/Ieﬁ BBI60pa METOAOB aHaJIn3a, UMCTh HAaBbIKH UX HpI/IMeHeHI/Iﬂ;
° METPOJIOTHUECKUMHU METO/IAMH aHAJIN3a;
(] OCHOBaMH TCOpI/II/I aHaHHTHqCCKOﬁ XUMUU,
[ ]

HaBbIKaMHU XUMHYCCKOI'O SKCIICPUMEHTA, OCHOBHBIMH AHAJIUTUYCCKUMHU METOAaAMU

HCCIICOOBAHUA XUMUUYCCKHUX BCUHICCTB U MAaTCPHUAJIOB;

HaBbIKaMH pa60TBI Ha COBpCMCHHOﬁ yqe6Ho-Haqu0171

MMPOBCACHNUN XUMHNYCCKOI'O 3KCIICPUMCHTA,

amnmaparype 1pu

YMEHHEM TMPaBUIBHOTO OOBACHEHHUS PE3yJbTaTOB SKCIEPUMEHTA, €CIH Jaxe

pe3ysbTaT OTPULIATEIIbHBIN;

METOJaMH OKa3aHWs TEPBOM TOMOIM TP HECYACTHBIX CIIydasX B XHMHYECKOM
nabopaTtopuun

3. KOMIIETEHIIMA OBYYAIOLIETI'OCs, POPMUPYEMBIE B PE3YJIBTATE

OCBOEHHWSA YUYEBHOM JUCIUILIVHBI.

[Iporniecc u3yuyeHHs] IUCHMIUIMHBI HampaBieH Ha (OPMHPOBAHUE DJIEMEHTOB CJEIYIOLIUX

komrereHuit B coorserctBuu ¢ ®I'OC BO u OIIOII BO no nanHoMy HanpaBJiIeHUIO MTOATOTOBKHU:



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
mpoOIeMsl, 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
pasHorjaacuii 1 KoH}-
JIMKTOB, oOecrieynBaeT
paboTy KOMaH bl HE00-
XOJMMBIMH PECYPCaMH.
YK-2-4. llpencrasmusier
MyOJIUIHO PEe3yIIbTATHI
MpoeKTa (MU OTAETb-
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).

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

— OCHOBHEBIE TPEOOBaHMUS,
npeabaBisieMble K IPOEKTHON pabo-
TE U KPUTEPUH OLEHKH PE3yIbTaTOB
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 NMPOOIEMHEIE
CUTYyallul U PUCKH B IIPOCKTHOU
JIeATEITbHOCTH.

Baapers:

— HaBBIKAMH COCTaBJICHUsI TIaHAa-
rpaduka peagn3ainy MpoeKTa B
IIeJIOM U TIJIaHa-KOHTPOJISI €0 BhI-
HIOJTHEHHS;

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




Obwenpogpeccuonanvnuie (OIIK) komnemenyuu u UHOUKAMOPBL UX OOCHLUINCEHUS

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

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- | BEIMIECTB (MaTepuasoB), CTaHIApT-
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 o0pa-
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, C00JIIO- | HOCTH TEXHHMKH 0€30MaCHOCTH 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  pelIieHus  3ajad
npohecCHOHANBHON
JeSITeIbHOCTH
OIIK-2.3.  TIpoBoaut
WCCIICIOBAaHUSl CBOWCTB
BEIIECTB U MaTepuayoB
C HCIOJH30BaHUEM COB-
PEMEHHOTO  Hay4HOI'O
obopynoBaHus
Ilpogpeccuonanvuvie (IIK) komnemenyuu u uHOUKAMOPHL UX 0OCHUNCEHU
IIK-1 Cnocoden Boioupath 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
ceippsi 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 pPEUIeHUH YIEOHBIX
3ajady Kypca aHaIUTHYECKOH XH-
MUH;

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

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

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

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

- OLEHUTh HAyYHYI0O HOBHU3HY,
NPAaKTUYECKYI0  3HAYUMOCTh  H
JOCTOBEPHOCTh PE3YJbTAaTOB 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

Bup yueOHoii padoThl Bcero yacoB | 3 cemecTp 4 cemectp
OO01mast TpyA0eMKOCTh JUCIUTLTNHBI 540 288 252
AyauTOpHBIE 3aHATHS 388 198 190




Jlexun 126 54 12
JlaGopaTopHblie 3aHITHS 262 144 118
CamocrosrenbHas padora cryaearoB (CPC) 98 63 35
KonTpons o4 27 27

5. COAEPKAHUE JUCIUAIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMUYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BU1OB YYEBHbBIX

3AHATUUA

5.1. CTpykTypa AuCHUNIHHBI

OO0mmas TpyI0eMKOCTh TUCIUTUIMHBI COCTABIsIeT 15 3aueTHBIX enunwmil, 540 4acos.

Bunet yueGHoI paboThI

3 g 5|5
No Pasnensr 3 E 3 @
JICIIMTITAHBI = = S @OpMBI TEKYILETO
&) s KOHTPOJISI
S yCIIEBa€MOCTH
1. | BBenenue 3 2 - 3
Mertponoruueckue | 3 8 22 10 TecToBbIl KOHTPOIIb
o | OCHOBBI
" | XMMHYECKOIr0
aHaIM3a
Tunst 3 8 22 10 KonTponbnas pabota
XHUMHYECKHX TecToBbIl KOHTPOJIb
peakuuii B
aHAJIMTUYECKOM
XAMHUA
4. | Metonasl 3 10 22 10 KonTponbnas pabota
OoOHapyKEeHHS 1 TecToBbIl KOHTPOJIb
UICHTH(PUKAIUH.

MeTobI BEI-
JeJIeHUs], pa3jie-
JICHUS ¥ KOHIIEHT-
pupoBaHus

Taoauna 5.1.



5. | Xpomatorpaduue | 3 10 26 10 KonTponbhas pabota
CKHUEC METOAbI
aHam3a

6. | I'paBumerpuuecku | 3 8 26 10 TecToBBIM KOHTPOJIH
1 METOJ aHaJIn3a

7. | Turpumerpuuecku | 3 8 26 10 TecToBbIl KOHTPOIIL
€ METO/Ibl aHAJIH3a

Hroro 3a 3 cemectp 54 144 63

8. | DnekTpoXxuMuyeck 10 20 6 KonrponsHas pabora
e METOMbI 4
aHaIm3a

9. | CunekTpockomnuuec 10 20 4 TecToBBI KOHTPOJIb
KHAE METObI 4
aHaJM3a

10 | MeTroabl aTOMHOM 10 20 4 TecToBBIM KOHTPOIIH
CIIEKTPOCKOITHUH 4

11 | Metoasl 10 20 4 KonTponbnas pabota
MOJIEKYJISIPHOM 4
CIIEKTPOCKOIUH

12 | Ipyrue 12 10 8 TecToBbIif KOHTPOJIb
¢busnueckue 4
METO/bI aHAIN3a

13 | ABTromaruzamus 10 8 4
aHaau3a u 4
HCIIOJIE30BaHHE
KOMITBIOTEpa

14 | IIpoGooT6op u 10 20 5 TecToBbIil KOHTPOJIB
nmpobonoAroToska. | 4
OcHoBHbIE

O00BEKTHI aHAIH3a

Hroro 3a 4 cemecTp 72 118 35

5.2. Conepkanue JMCHMIIMHBI «KAHAJIMTHYCCKAS XUMHUSD)
1.BBenenue
IIpeameT aHAJIMTUYECKOW XUMHHU, €€ CTPYKTypa. MeTOL0JIOrM4eCKUue acleKThl aHATUTHYECKON

XUMHHU,; €€ MCCTO B CUCTEME HaYyK, CBA3b C HpaKTHKOﬁ. 3HadYeHNEe aHAJTUTHICCKON XUMUH B Pa3BUTHHU
€CTCCTBO3HAHHA, TCXHUKHU, D9KOHOMUKH. OCHOBHBIC aHAITUTHYCCKHUE HpO6JIeMBIZ CHMIKCHHUC IIpcciia



0OHapy)XCHHS; TIOBBINIEHUE TOYHOCTH M W30MPATEIBHOCTH, SKCIPECCHOCTH aHalv3a; aHalnu3 0e3
pa3pyLIEHHUs; JTOKAJIbHBIA AaHAIN3; TUCTAaHUMOHHBINA aHAIN3. BUpl aHann3a: U30TOMHBIN, 3JIEMEHTHBIN,

CTPYKTYPHO-TPYNMOBOKH  ((PYHKIIMOHAIBHBINA),  MOJICKYJSPHBIM,  BEIICCTBEHHBIH,  (Da30BBIMH.
Xumudeckue, (¢Gu3MUecKue U OWOJIOTMYECKHME METOJIbl  aHaim3a. Makpo-, MHKpPO- H
yIBTPaMUKPOAHAIHU3.

OCHOBHBIE 3TallbI Pa3BUTHA AHAJIUTHYECCKOM XMMMHU. COBpeMeHHOC COCTOsIHUEC M TCHACHIUU
Pa3BUTHA aHAJTUTHYECKON  XMMHH: HWHCTPYMCHTAJIU3alud, aBToMaTu3anusia, MarcMaTu3alus,
MUHHATIOpHU3alusiA, YBCIHYCHUC HOOJIN (bPI?:PI‘ICCKI/IX MCTOHOB, IEPEXO0A K MHOI'OKOMIIOHCHTHOMY
aHaJIn3y, CO3AaHnuC CCHCOPOB U TCCT-MCTOJ0B.

2.MeTpoJiornyeckne 0CHOBbI XHMHY€CKOI0 aHAJIN3a

OcCHOBHBIE METPOJIOTUYECKUE TOHATUS M MPEICTaBICHHS: H3MEPEHHE, METOAbl U CpEACTBa
U3MEpPEHUI, MEeTpoJoruueckue TpeOoBaHUS K pe3ylbTaTaM H3MEPEHHM, OCHOBHBIE NPUHIUIBI U
crocoObl o0ecrevueHrs TOCTOBEPHOCTH PE3YyJIbTaTOB HM3MepeHui, morperHoctd. OCHOBHBIE CTaauu
XUMHUYECKOr0 aHanu3a. BblOOp MeTona aHanm3a W COCTaBIEHHME CXEM aHaiu3a. AOCOIIOTHBIE
(Oe3sTanoHHBIE) U OTHOCHTENbHBIE METOJbl aHalu3a. AHAJIUTHUYECKUH CUTHAT U mnoMexu. O0bem
uHpopMaluu B aHalIUTH4YeCKOM curHaie. CrnocoObl ompeaeneHus CoAEpKaHUs IO JaHHBIM
AHATUTUYECKUX U3MEpPEHUM.

OCHOBHBIE XapaKTEPUCTUKHA METO/A aHAJIN3a: TPABWIBHOCTD U BOCIIPOU3BOIUMOCTD, KOA(PHUIECHT
YyBCTBUTEIHHOCTH, IIPEIe] OOHAPYKEHUS, HIDKHSS U BEPXHSS TPAHULIBI ONPEICSEMBbIX COJIePIKaHUH.
Knaccugpukanuss mnorpemnocreii  aHanmu3a. CucreMaTHUecKMe ¥ CIyYailHbIE TOTPEIIHOCTH.
[TorpemiHoCTH OTIENBHBIX CTaAMA XHUMHUYECKOro aHanu3a. CrocoObl OIEHKM MPaBUIBLHOCTH:
UCIIOJIb30BaHUE CTAaHJAPTHBIX OOpa3loB, MeETOJ J00aBOK, METOJ BapbUpPOBAHMSI HABECOK,
COIOCTaBJIE€HUE C ApyrumMu Mmerojnamu. CTaHgapTHble 0Opaslibl, UX HW3rOTOBJIEHME, aTTecTalus U
ucronb3oBanue. CraTucTHUeckass 00pabOTKa pe3ylbTaTOB M3MEPEHUM. 3aKOH HOPMaJIbHOTO
pacripesiesieHust ciydailHbIXx ommOok, t- u F-pacnpenenenus. Cpennee, aucnepcusi, CTaHAapTHOE
oTksoHeHHe. [IpoBepka runore3bl HOpMaabHOCTH, TUIIOTE3bl OJTHOPOJTHOCTH PE3YIbTATOB U3MEPEHUH.
Crioco0b! onieHkH NpaBUiIbHOCTH. CTaHnapTHbele oOpasibl. CpaBHEHHE TUCHEPCUHM U CPEIHUX JBYX
METOJIOB aHaiu3a. PerpeccroHHblli aHanu3. Mcnonp3oBaHuMEe MeTOAa HAaUMEHBIIMX KBAJpaTOB JUIS
HOCTPOCHUS I'PayHPOBOYHBIX I'PaUKOB.

TpeboBaHMsI K METPOJIOTMYECKON OLIEHKE B 3aBUCMMOCTU OT OOBEKTa M 1iesu aHanusza. CrocoObl
MOBBIIIEHUS BOCHPOM3BOAMMOCTH M TPAaBUIBHOCTU aHanu3a. OpraHuszanus W METOJOJIOTHUS
METPOJIOTHUECKOTO  OOecreueHusi  JIeATENbHOCTH  aHAJIMTUYECKOM  CIyXObl.  AKKpenuTanus
aHanmuTHYeckux Jabopatopuil. [loBepka ammapaTypbl, aTTecTalMs HECTaHIAPTHBIX CPEICTB
M3MEPEHUN U METOIUK aHAIIN3A.

3. Tunbl XUMHUYECKHX PeaKIUil ¥ NPOLECCOB B AHAJIUTHYECCKOH XUMHUH

OcCHOBHbIE THIIBI XUMHYECKUX pEaKUUid B aHAJIUTHYECKOH XUMHH: KHCIOTHO-OCHOBHBIE,
KOMIIJIEKCOOOpa30BaHUs, OKHCICHHUA-BOCCTAHOBIECHHA. VIcmosab3yemble MpPOLECChl:  OCaXKIeHHE-
pacTBOpeHHe, JKCTpakius, copOmus. KoHcTaHThl paBHOBecHs peakumii ¥ mporeccoB. CocTosHUE
BEULIECTB B UACAIBHBIX U pealbHbIX cucteMax. CTpykTypa pacTBoputeneil u pactsopa. ConpBaraius,
MOHM3AIMs, nucconnanus. [ToBeneHne aMeKTpOoIUTOB U HEXNIEKTPOIUTOB B pacTBopax. Teopus [lebas-
Xrokkensa. Koadduuumentsr axtuBHOCTH. KOHIIEHTpalMOHHbIE KOHCTAHTHL. ONHMCAHUE CIIOKHBIX
paBHOBecuid. OO0I1ast ¥ paBHOBECHAs! KOHIIEHTPAIUHU. Y CIIOBHBIE KOHCTAHTHI.

KucaorHo-ocHoBHbIe peakuuu. COBpEeMEHHBIE IPEACTABICHUS O KUCIOTaX M OCHOBAHMSX.
Teopuss bpencrena-Jloypu. PaBHOBecne B cHCTEME KHCIOTa - CONPSHDKEHHOE OCHOBAaHHE W
pactBopuTenb. KOHCTaHTBI KHCIOTHOCTM M OCHOBHOCTU. KHCIOTHBIE M OCHOBHBIE CBOMCTBA
pactBoputeneii. Koncranta aBromporonusa. BausHue npupoasl pacTBOpUTENS HA CHUILY KUCIOTHI U
ocHoBaHus. Husenupyromuit u quddepeHunpyronmii 3pGexT pacTBOPUTEIIS.

KucnorHo-ocHOBHOE paBHOBecME B MHOTOKOMIIOHEHTHBIX cHcCTeMax. bydepHble pacTBOpbl M HX
cBoiicTBa. bydepnas emkocts. Beruncnenus pH pacTBOpoB He3apspKEHHBIX U 3apsDKEHHBIX KHCIIOT U
OCHOBaHUM, MHOTOOCHOBHBIX KHUCJIOT U OCHOBAaHUM, CMECH KUCIOT U OCHOBAaHUM.



Peakunu koMiuiekcooOpa3oBaHusi. THUNbl KOMIUIEKCHBIX COEIMHEHHUW, WCHOJIb3yEMBIX B
aHanMTH4Yecko xumun. Kitaccupukamnusi KOMIJIEKCHBIX COCTUHEHHM M0 XapakTepy B3aUMOJCHCTBUS
METaJI-IUTaH]l, MO0 OJHOPOJHOCTU JMTaHJa M IEHTPAJIbHOIO HOHA (KOMIUIEKCOOOpa30BaTes).
CBoiicTBa KOMIUIEKCHBIX COCIMHECHHM, HWMEIOIIME aHAaJTUTUYECKOE 3HAUEHUE: YCTOMYMBOCTb,
PacTBOPUMOCTb, OKPACKa, JIETy4eCTb.

CrymeHuaTtoe KOMIUIEKCOOOpazoBaHue. KoOMWYECTBEHHBIE  XapaKTEPUCTUKA  KOMIUICKCHBIX
COCIMHCHUI: KOHCTAaHThl YCTOMYMBOCTH (CTymeHYaThle W oOmue), GyHKIus oOpa3oBaHus (CpemHee
JUTaHIHOE YHUCIO0), (PYHKIMS 3aKOMIUIEKCOBAHHOCTH, CTEIEHb OO0pa3oBaHMs KoMIUIeKca. DakTopsl,
BIIMSIOUINE HAa KOMILIEKCOOOpa30BaHUE: CTPOEHUE LEHTPAIBHOIO aroMa W JIMTaHJa, KOHIICHTpaIus
KOMIIOHEHTOB, pH, WOHHas cuna pacTBOopa, Temieparypa. TepMoaMHAMUYECKas M KHHETHYECKas
YCTOMYMBOCTh KOMIUIEKCHBIX COEMHEHUI.

Bnusiaue  komIiekcooOpa3oBaHMsT Ha  PAacTBOPUMOCTh  COCIMHEHHH, KHCIOTHO-OCHOBHOE
paBHOBECHE, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBII MMOTEHIIMAT CHUCTEM, CTA0MJIM3AlMI0 Pa3IHMYHBIX
CTCTICHEW OKHUCICHHs 371eMEHTOB. CrocoObl TOBBIIICHHSI YyBCTBHUTECIBHOCTH WM H30MpaTENbHOCTU
aHaJIM3a C UCIOJIb30BAHUEM KOMILIEKCHBIX COEIMHEHUII.

Teopernyeckre OCHOBBI B3aMMOJICHCTBHSI OPraHMYECKUX PEareHTOB C HEOPraHMYECKUMU HOHAMMU.
BnusHue ux mnOpuponbl, pacmoiokeHUs (QYHKIMOHAIBbHO-aHATUTHYECKUE TPYII, CTEPEOXUMHUU
MOJIEKYJI peareHTa Ha €ro B3aWMOJCHCTBHE C HEOPraHMYECKMMH HOHAaMH. Teopus aHaJIOTHH
B3aMMOJICHCTBUSI MOHOB METAJUIOB ¢ Heopranuueckumu peareHTamu tuma HO, NHz u HoS u
KHUCJIOpPOJI-, a30T-, CEPOCOJEPKAIMMHU OpPraHUYeCKUMH peareHTaMu. OCHOBHBIE TUIIBI COEIMHEHUH,
o0pa3yeMbIX C y4acTHEM OPraHMYeCKHUX pEeareHTOB. XeaTbl, BHYTPUKOMILUIEKCHBIE COEIUHEHUS.
@akTopbl, ONPEACHAIOININE YCTOMYMBOCTh X€JIAaTOB BakHeWIMe OpraHu4ecKhe pearcHThI,
NpUMEHSEMbIE B aHalIM3e A pa3lelieHus, OOHapyXKeHHs, OIpeleieHHs HOHOB METAaJIOB, IS
MacKUpOBaHMUsI U JeMackupoBaHus. OpraHuyecKue peareHThl JJIsi OpraHM4ecKoro aHaju3a.
B03MOXXHOCTH UCIOJIB30BAaHUS KOMIUIEKCHBIX COCAMHEHUN M OPraHUYECKUX PEareHTOB B Pa3IMUHBIX
METO/aX aHaJIu3a.

OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKUMU. OIEKTPOAHBIM MOTEHUWald. YpaBHEHHUE
Hepucra. Cranpaptaeii w1 ¢GopMayibHBIA MOTeHIManbl. CBA3b KOHCTAHTHI DPABHOBECHUS CO
CTaHJApTHBIMU TMOTEHUManaMu. HampaBineHue peakluuu OKUCIEHUS W BOCCTAHOBJIEHUs. DakTophl,
BIIUSIONINE HA HAIPaBJICHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuil. [loHsATHE 0 CMelIaHHBIX
noTeHuanax. MexaHu3Mbl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.

OCHOBHBIE HEOPTaHMYECKHUE M OPraHUYECKHE OKHUCIUTEIN W BOCCTAHOBUTEH, NMPUMEHSEMbIC B
aHanu3e. MeTobl IpeIBapUTENbHOIO OKUCIEHUS U BOCCTAHOBJIEHUS ONPEEISIEMOr0 3JIEMEHTA.

IIpouecchl ocaxneHus: U coocakaeHus. PaBHoBecHe B cucTeMe pacTBop - ocanok. Ocaaku U ux
cBoiictBa. Cxema oOpazoBanusi ocaaka. Kpucrtamnumdeckue M amMop(dHbIE OCaIKH. 3aBHCUMOCTb
CTPYKTYPBI OCaJIKa OT €r0 MHAMBHUAYaTbHBIX CBONCTB M YCJIOBHM OCaXJACHHS. 3aBUCUMOCTH (HOPMBI
ocagka OT CKOPOCTH OOpa3oBaHHMs M pOCTa MEpPBUYHBIX dacThll. DakTOphl, BIUAOIINE Ha
pPacTBOPUMOCTb OCaJKOB: TEMIEpAaTypa, MWOHHAs CWJIA, JEHCTBHE OJHOMMEHHOTO HWOHA, PEaKIUU
MPOTOHM3AINH, KOMILIEKCOOOPa30BaHMsI, OKUCICHU-BOCCTAHOBICHHS, CTPYKTypa U pa3Mep YacTHIL.
VcenoBuss NONy4eHHMS] KPUCTAIMYECKHX OCaakoB. ['oMorenHoe ocaxzaeHue. CrapeHHe OcCaaka.
[Tpuuuns! 3arps3HeHust ocaaka. Kinaccudukaiys pa3andHbIX BUIOB coocaxaeHus. [1o10xKuTensHoe U
OTpHULIATENIbHOE 3HAYEHUE SBJIEHUS coocaxaeHUs B aHanu3e. OCOOEHHOCTH 00pa30BaHuUsl KOJIJIOUIHO-
JUCIIEPCHBIX cucTeM. Mcnonb30BaHre KOJUIOUIHBIX CUCTEM B XUMHUUYECKOM aHaJu3e.

4.MeToabl 00HApYKeHUsSI M HACHTH(PUKALUH

3amaun ¥ BBIOOp MeToAa OOHApPYKEHUS U UIASCHTHU(PUKAIMU aTOMOB, MOHOB M XUMHUYECKHX
coenquHeHuil. J[poOHbIMI M cuctemarnueckuid aHanu3. Duznyeckue MeETOJbl OOHAPYXKEHHUS U
UACHTU(DHUKAIIMY HEOPTAaHMYECKUX U OPTaHUYECKUX BEHIECTB. MUKPOKPHUCTAIIOCKOMMYECKUN aHAU3,
NUPOXUMHUECKUN aHanu3 (OKpallMBaHHE IJIaMEHHW, BO3TOHKa, oOpa3oBaHue MepsoB). KamenbHbIi
aHaM3. AHaIU3 pacTUpPaHUEM IMOPOIIKOB. Xpomarorpaduyeckue METOJbl KaueCTBEHHOTO aHAIN3a.
OKCMPECCHBIN KAaYECTBEHHBIN aHAIN3 B 3aBOJACKHUX M MOJIEBBIX yclIOBHAX. [Ipumepsl mpakTH4eCKOro
MPUMEHEHHUS METOJIOB OOHAPYKEHUSI.

4.1 MeTtoabl BbljieJIeHUS, Pa3/ieJIeHUs] U KOHIEHTPUPOBAHUS



OcHOBHbBIE METOJBI pa3JelieHHus W KOHUEHTPUPOBAHUSA, UX POJIb B XUMHYECKOM aHallM3e, BBHIOOD U
ouneHka. CoueraHue METOJOB pA3AEICHUS U KOHLEHTPUPOBAHMS C METOAAMM OIpEAEICHUS;
rubpuanble MeTobl. OIHOCTYNEHYAaThle 1 MHOTOCTYIEHYaThle Mpolecchl pasieneHus. KoHcTaHTbI
pactipenenenus. Koapoumument pacnpenenenus. Crenenb wu3BneueHus. Daktop pasnueneHus.
Koadduruent konnieHTprupoBaHusl.

Metoabpl  3kcTpakuuM. TeopeTnyeckue OCHOBBI  METOJOB. 3aKOH  paclpeaeicHUs.
Knaccudukanus sKcTpakUMOHHBIX mporeccoB. CKOpPOCTh 3KCTpakUUU. THUIBI SKCTPAKIIMOHHBIX
CUCTEM. YCIIOBUA DKCTPAaKLMM HEOPraHWYECKMX M OpPraHMYeCKUX COeQuHEHuH. Peskcrpakums.
[Ipupoga u xapakTepucTUKa SKCTPAreHTOB. PasneneHue M KOHIEHTPUPOBAHUE AIIEMEHTOB METOJOM
sKcTpakuu. OCHOBHBIE OPraHUYECKHE PEAareHThl, HCIIOJIb3YyEMbIE Ui Ppa3/AeiCHUs 3JIEMEHTOB
MeTOJOM OKcTpakuuu. CeJeKTUBHOE pa3[elieHHe HIIEMEHTOB METOAOM I[0A00pa OpraHMYeCKHUX
pactBopuTenei, namenenne pH BoxHOM (ha3bl, MACKUPOBAHHS U IEMAaCKHUPOBAHHUS.

MeTtoasbl ocaxaeHus U coocaxaeHus. [[puMeHeHre HEOPraHMYEeCKUX U OPTraHUYECKUX PEareHTOB
i ocakaeHns. CrocoObl pa3fesieH s 0CaXIeHUEeM MO0 PaCTBOPEHUEM IPH PA3TUYHBIX 3HAYCHUSAX
pH, 3a cuer oOpa3oBaHHS KOMIUJICKCHBIX COCQUHEHUH H TNPUMEHEHHUS OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakuui. [pynmoBble peareHTbl U HOPEeIbsBISEMble K HUM TpeOOBaHUS.
XapakTepUCTUKH MaJlOPACTBOPUMBIX COEIUHEHUI, HauOoliee 4YacTO HCIOIb3yEeMbIX B aHAIU3E.
KoHuenTpupoBaHue MHUKpPO3JEMEHTOB COOCAXJICHUEM Ha HEOPraHWYECKUX M OPraHu4ecKHuX
HOCHUTEISIX (KOJUIEKTOPAX).

4.2. Xpomartorpajpuueckue MeTOIbl aHAIN3A

Onpenenenne xpomarorpaduu. IloHatne o0 TOABWKHOM W HENOABMXKHOW  (hazax.
Knaccugukamuss MeTOIOB MO arperaTHOMy COCTOSIHHIO TOJBM)KHOM W HEMOJIBWXKHON (a3, 1o
MEXaHU3My pa3[elieHusi, IO TeXHUKe BbINONHEHUs. CrnocoObl MOJyYeHHs XpOMaTOrpaMm
(ppoHTaNBHBINA, BRITECHUTENBHBIN, dIIOEHTHBIN). OCHOBHBIE MMapaMeTpbl XxpomMarorpaMMbl. OCHOBHOE
ypaBHeHue xpomMartorpaduu. CeaeKkTUBHOCTh U 3P (HEKTUBHOCTh XpoMaTOrpauuecKoro pasieieHusl.
Teopust Teopernueckux Tapenok. Kunetnueckas teopus. Paspemienue kak (akTop ONTUMU3ALUU
xpomarorpaduyeckoro npouecca. KaduecTBeHHbIN M KOJTMYECTBEHHBIN XpoMaTorpapuuecKuii aHanus.

I'azoBas xpomatorpadus. I'azo-ancopouuonnas (razo-reepaodasHasi) ¥ ra3o-KuJAKOCTHasI
xpomatorpagus. CopOeHTHl M HOCHTENH, TpeOoBaHUS K HUM. MexaHusMm pasneneHus. Cxema
razoBoro xpomarorpada. KomoHku. /leTeKkTopbl, UX YyBCTBUTEIBHOCTb M CEIEKTUBHOCTh. OOnactu
NpUMEHEHHs I'a30BOi XpoMaTtorpaduu.

KuakocrHass xpomartorpadusa. Buabl xuakoctHol — xpomatorpadum. IlpenmymiectBa
BbICOK03(h(heKTUBHOM kuaKOCTHOW XpoMaTorpaduu (BDOXKX). Cxema xuakoctHOro xpomatorpada.
Hacocbl, kooHku. OCHOBHBIE TUITBI IE€TEKTOPOB, UX UYBCTBUTEIBHOCTD U CEIEKTUBHOCTb.

AZICOPOLIMOHHASA KUAKOCTHasi xpomaTtorpagus. HopmanbHO-(a30Bbiil 1 00paiieHHO-()a30BbIi
BapuaHThl. [lonsipHble W HEMOJSpHbIE HENOABMXHbIE (a3bl M NPUHLIUIBI HUX BbIOOpA.
MoauduurpoBanHble cuiaukarend Kak copOeHTbl. [loxBuxkHble (a3sl M HPUHLMIBI UX BbIOOpA.
O6uacTi npuMeHeHus aIcOPOIMOHHOMN )KUIKOCTHON XpomaTorpaduu.

Honoodmennas xpomartorpagus. CtpoeHue u GU3NKO-XMMHUYECKHE CBOHCTBA HOHOOOMEHHUKOB.
HNonooOmenHnoe paBHoBecue. CelNeKTHUBHOCTh HOHHOTO OOMEHa W (DaKTOpPBI €ro OINpeeIISIONIHE.
Obnacti npuUMeHEeHHs HOHOOOMEHHOW Xpomartorpaduu. HMoHHas xpomaTorpadus Kak BapuUaHT
BbICOKOA((heKTUBHONH HOHOOOMeHHOW Xpomarorpaduu. OCOOEHHOCTHM CTpPOEHUST U  CBOMWCTBa
copbeHTOoB JUIsI HMOHHOM Xpomarorpaduu. OJHOKONOHOYHAS U JABYXKOJOHOYHAs HMOHHAas
xpomaTtorpadus, UX TMpeumyniecTBa M HexocTaTku. HMoHoxpomarorpaduyeckoe ompeseseHne
KaTHOHOB M aHHOHOB. MoH-mapHas u nurangooOMeHHas xpomarorpadus. OOmMe HTPUHIUIIBL.
[TonBukHbIe 1 HenoABUXKHBIE (a3bl. O0IacTU MPUMEHEHHUS.

JKCKII03MOHHasi xpomaTorpagus. OOmme npuHIUNbl MeTtoaa. IloaBMKHBIE U HEMOIBHKHBIE
¢da3pl. OcobeHHOCTH MexaHu3Ma pazzaeneHus. OmnpeaenseMple BEMIECTBA W 00JIACTH TPUMEHEHUS
METO/1a.

IlnockocTHast xpomarorpadusi. OOmme mpuHIUNBl pazaeneHus. CrocoObl  MOTydeHHs
IUIOCKOCTHBIX XpoMarorpamM. PeareHTsl [Uis UX TposiBIEHUS. bBymasicnas xpomamozpagus.
Mexanusmbl  pasaenenus. [logBwkHbie ¢aspl. [IpeumyriectBa u  HEAOCTATKH. TOHKOCIOUHASA
xpomamoepaghusi. Mexanusmel pazaenenus. CopOeHThI 1 oABMKHBIC (ha3bl. O0nacTH MPUMEHEHHSL.



4.3. I'paBuMeTpHUYECKHIT MeTO aHAJIM3A

CyIHOCTh TpaBUMETPUYECKOTO aHalIM3a, MPEUMYLIECTBA M HEAOCTaTKU Merona. lIpsmMele u
KOCBEHHBIE METOABl ONpEIeNIcHUsA. BakHelnne OpraHWYeCKHe W HEOPraHUYECKHE OCaIUTEIIN.
[TorpemHocT B TpaBuMeTpuueckoM ananmuse. OOmas cxema omnpeaeneHuil. TpeOoBaHuS K
ocaxklaeMoil M TIpaBuUMeTpuuecKoil (opmam. M3MeHeHMs cocTaBa oOcajka IpU BBICYUIMBAHUU U
IIPOKAIMBAaHUU. TepMOrpaBUMETPUYECKUI aHAIIU3.

[IpuMmeprl IPAKTUYECKOrO0 IPUMEHEHUS TI'PaBUMETPUYECKOro Merona aHainusa. OmnpenencHue
JKenesa, aJlOMUHUS, THUTaHa B BHUAE OKcUIoB. OrpeneneHue KanblUsg M MarHusl; UCTOYHUKU
IOTPEIIHOCTEN NPU UX onpeaeneHud. Metoasl onpeneneHus KpeMHus. [I[pumMenenne opraHuyeckux
pEareHToB JUIsl ONpeACICHUS HUKENs, KOOaIbTa, IMHKA U MAarHus.

4.4, TurpumMeTpUYecKHe MEeTObI aHAJIN3A

Metoapl TUTpUMETpUYecKoro ananusza. Kiaccudukamus. TpeOGoBaHUs, NpeabsBIsIEMbIe K
peakuMu B THUTPUMETpPUUYECKOM aHanu3e. Buuel TuTpuMerpuueckux onpeaeneHuid. CrnocoObl
BBIPQXEHUSI KOHIIEHTPALil pacTBOPOB B TUTPUMETPUU. DKBUBAJIECHT, MOJISIPHAs Macca SKBUBAJICHTA,
MOJIsIpHasi KOHLEHTpauus. llepBuuyHble M BTOpHUYHBIE CTaHAApThl. DUKCaHAJIBI. Bunel kpuBbIx
TUTpOBaHUsA. PAKTOPHI. BIMSIONIME HA XapaAKTEP KPUBBIX TUTPOBAHUSA U BEIMYHUHY CKauKa TUTPOBAHUS
B pa3IMYHBIX MeTojax. Touka SKBUBaJEHTHOCTH. CrocoObl ONpeAereHUuss KOHEYHOM TOYKH
TUTPOBAHUS B PA3JIMYHBIX METONAX.

Kucnorno-ocnopnoe turpoBanme. IlocTpoeHne KpUBBIX TUTPOBAaHMA. BiusHHE BEIUYMHBI
KOHCTAaHT KHMCIIOTHOCTH WJIM OCHOBHOCTH, KOHLICHTPAallMM KHMCJIOT WJIM OCHOBAHWM, TEMIIEpaTypbl Ha
XapakTep KPUBBIX TUTpOBaHHUA. KHCIOTHO-OCHOBHOE TUTPOBaHME B HEBOAHBIX cpenax. KuciorHo-
OCHOBHbIE MHIUKATOPbI. [lorpemHocTy TUTPOBAHUS NIPU ONPEIEICHUN CHIIBHBIX U CJIa0BIX KUCIOT U
OCHOBaHUI, MHOTOOCHOBHBIX KMCJIOT U OCHOBAaHUM.

IIpumepsl  mpakTUyeckoro mnpuMmeHeHus. [lepBuuHble  cTaHmapThl I YCTAHOBJICHMS
KOHLEHTPAllUl pPacTBOPOB KUCJIOT M OCHOBaHWW. IIpurorosieHue u craHmapTu3anus pacTBOPOB
COJITHOM KHMCJIOTHI M TUJIPOKCHIA HATpUsl. TUTPOBAHUE KUCIIOT, OCHOBAHUM, CMECEN KHUCIIOT U CMECEn
OCHOBaHMU. AHaU3 cMecel kapOoHaTa U ruApokapOoHaTa HaTpus, KapOoOHaTa U TMIPOKCHIa HATPUS.
Omnpenenenue azora no meroay Keenpnans u cosmeil aMMOHMSI MPSIMBIM U KOCBEHHBIM METOJIaMHU.
OnpeneneHre HUTPATOB U HUTPUTOB.

OKHCIHUTEJBbHO-BOCCTAHOBUTEILHOE TUTPOBaHMe. [locTpoeHne KpUBBIX TUTpOBaHUs. BiusHue
KOHIIGHTPAallMd HMOHOB BOAOPOJA, KOMIUIEKCOOOpa3OBaHMs, MOHHOW CHJIBI pacTBOpa Ha XapakTep
KpUBbIX TUTpoBaHUA. CnocoObl ompeneneHUss KOHEYHOM TOuYkM TUTpoBaHMs. [lorpemHoctu
TUTPOBAHUS.

MeTo/1bl OKHUCIUTENbHO-BOCCTAHOBUTEIBHOTO TUTpoBaHus. llepmanranaromerpus. Onpenenenue
xene3a(Il), mapranna(ll), okcanaros, nepokcuaa Bogopoia, HUTPUTOB.

WNonomerpus u umonumerpus. CucremMa HOA-MOAWJ KaK OKHUCIUTENb WIM BOCCTAHOBHUTEIb.
Onpenenenue apceHUTOB, apceHaToB, xxenesa (I1I), menu(1l), ragoreHn-MOHOB, HEPOKCHUIOB, KUCIIOT.

bpomaromeTpus, nepuMeTpusi, BaHaJaTOMETPHUsI, TUTAHOMETPHs, XpoMoMeTpus. llepBuunbie n
BTOpPHUYHBIE CTaHAapThl. Mcmonb3dyemble uHAMKATOpbl. OmnpeneneHue HEOPraHMYECKUX U
OPTraHUYEeCKUX COCTUHEHUM.

OcagutenbHoe THTpOBaHue. llocTpoeHune KpuBbIX TUTpoBaHUsA. CrHocoObl ompeaeraeHus
KOHEYHOM TOYKM THUTPOBAaHMs; MHAUKATOPBL. [lorpemHoctu tutpoBanus. [Ipumepsl mpakTH4ecKoro
npuMeHeHusd. Meroasl Qoinsrapaa, Pasuca u Mopa.

KoMmiuiekcomerpuueckoe TuTpoBaHue. Heopranmueckne W OpraHM4eCKME THUTPAHTHI B
KOMILIEKcoMeTpun. Mcronb30BaHWE aMUHOIMOJIMKAPOOHOBBIX KHCIOT B  KOMIUIEKCOHOMETPUH.
[TocTpoeHne KpUBbIX TUTPOBaHUs. MeTalmIoXpOMHbIE HHIUKATOPHI U TPeOOBAaHUS, IPEIBIBISEMbIE K
HUM. Baxselilme yHuBepcanbHble U cleHU(PHUYECKUE METAITIOXPOMHbIE HMHAMKATOpPBHL. CrocoOsl
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHHUS: NIPsIMOE, 00paTHOE, KOcBeHHOE. CeleKTUBHOCTh TUTPOBAHUS
U CII0CO0BI ee MOoBbIIEeHUs. [lorpentHocTH TUTPOBaHHUS.

IIpumepsl mpakTH4ecKoro npuMeHeHus. OIpenencHue KaiabLus, Mar"us, >Keje3a, allOMUHUSA,
Me/Y, [IUHKA B paCTBOPAaX YUCTBIX COJIEU U IIPU COBMECTHOM IIPUCYTCTBUH.

5. DJIeKTpOXHMHYeCKHe MeTOAbI AHAJIM32



OO6mias  xapaktepuctuka  MeTtofoB.  Kmaccudukamuss.  DIESKTPOXMMHUYECKHE  SUCHKH.
WHOUKaTOpHBIM  3JEKTPOX M DIEKTPOJA  CpaBHEHUsA. PaBHOBECHbIE U HEPABHOBECHBIC
JIEKTPOXUMHUYECKHE CUCTEMBIL. SIBIEHUS, BOSHUKAIOIIUE IIPU MIPOTEKAaHUU TOKA (OMHYECKOE MajieHue
HAIpPsDKEHUS, KOHLEHTPALMOHHAs U KUHETHUYecKas mnoispusanus). IlonspusanonHble KpUBbIE U UX
VICIIOJIb30BAHUE B PA3JINYHBIX DJICKTPOXUMHUUYECKUX METOAAX.

5.1 IoreHuuomeTpus

IIpamass  noreHuuomerpus. lM3mepenue mnoreHumana. OOpaTtumble U HeoOpaTHUMblE
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ CcUCTeMbl.  MHaukaropHele — 3nexTpoisl.  MoHomerpus.
Knaccugukaius HMOHOCENEKTUBHBIX JEKTPOAOB. XapaKTEPUCTUKU HOHOCEIEKTUBHBIX 3JIEKTPOJIOB:
aNIeKTpoaHas (QYHKIUS, KOI(D(HUIIMEHT CEeNEeKTUBHOCTH, BpeMs OTKIHWKA. [IpuMepbl MpakTUYeCKOTro
npuMeHeHns noHoMerpun. Onpenenenne pH, HOHOB IETOYHBIX METAJIJIOB, FAJIOT€HU-MOHOB.

IHorennmomerpnuyeckoe THUTpOBaHHe. lI3MEHEHHE HIJIEKTPOJHOIO MOTEHIMala B IPOLECcCe
tuTpoBaHusa. CriocoObl 0OHAPYKEHUSI KOHEYHOH TOUKHU TUTPOBAHUS B PEAKLUAX: KUCIOTHO-OCHOBHBIX,
KOMILJIEKCOOOpa30BaHusl, OKUCIICHUA-BOCCTAHOBJICHHUS; TIPOLIECCaX OCAKIICHHUS.

[Tpumepbl mpakTHyeckoro mnpuMeHeHus. TutpoBaHue QochopHOi, cmecell coiasHOW U OOpHOMH,
COJISIHOM M YKCYCHOM KHMCIIOT B BOJIHO-OpPraHu4ecKux cpenax. OnpeaeneHue HOJUA0B U XJIOPUJIOB IPU
COBMECTHOM IIPUCYTCTBHH.
5.2. KyJioHomeTpus

Teopernueckue ocHoBbl Merona. 3akoH ®apages. CnocoObl ompeneneHuss KOJIUYecTBa
anekTpudectBa. [IpsMas KyJoHOMETpUs M KyJIOHOMETpHYecKoe TuTpoBaHue. KynoHomerpus npu
IIOCTOSSHHOM TOKE€ U TIOCTOSIHHOM IOTeHUuasne. DBHemHsAs W  BHYTpeHHAs TIeHepanus
KYJIOHOMETPHUYECKOIO0  TUTpaHTa. TUTpoBaHME  D3JEKTPOAKTUBHBIX U  BJIEKTPOHEAKTHUBHBIX
KOMIIOHEHTOB. OnpeJieNieHne KOHEUHOW TOYKM TUTpoBaHus. IIpenmyiecTsa U orpaHuyeHus MeToja
KYJIOHOMETPHUYECKOI'0 TUTPOBAHUS 110 CPABHEHUIO C IPYTMMU TUTPUMETPUUECKUMH METO/IaMHU.

IIpumepsl npakTHuecKOro npuMeHeHus. OnpeneneHne MajblX KOJIMYECTB KUCJIOTHI M ILEI0YH,

THOCY/b(aTa HaTPUsl, OKUCIUTENECH-NOHOB METAJLIOB.
5.3. BoabTammnepomerpusi
WNnaukatopHsle a1ekTpoasl. Kinaccudukanus BoapTamnepomMeTpuyeckux MetoaoB. [lonydyenue u
XapakTepucTHKa BoJbTaMnepHoi kpuBoil. IlpenenvHbiit auddy3nonnsiii Tok. Ilomsporpadus.

VpaBHenne WnbkoBuya. VYpaBHeHue mnoissporpaduueckoid BoiHbl WMipkoBuuya - ['elipoBckoro.
[Torennuan mnomyBodHbl. MneHTH(UKanMsg W oONpeleleHue HEOPraHWYeCKHMX U OpPraHUYecKuX
coequHeHuil.  CoBpeMeHHbIE  BHJAbl  BOJBTAMIIEPOMETPUM:  MpsiMasi U HHBEPCHOHHAf,

MEePEeMEHHOTOKOBAS;, XPOHOAMIIEPOMETPHS ¢ TUHEIHOW pa3BepTkoii (ocuusmiorpadus). [Ipenmymiectsa
Y OTPAaHUYEHUS IO CPABHEHHIO C KIIACCUYECKOM Toisporpaduei.

AMnepomerpuyeckoe TuTpoBanue. CymHocTh Merona. MHaukatopHble 31ekTpoabl. Buidop
NMOoTCHIMaIa UHANKATOPHOTI'O 3JICKTPOaAA. BI/II[BI KPUBBIX TUTPOBAHUS.

[Ipumepsl MPaKTUYECKOTO MIPUMEHEHUS BOJIbTAMIIEPOMETPUUYECKHUX METO/IOB u
amMrIepoMeTpuyeckoro TutpoBaHus. CHITHE U pacHIMPpPOBKA MOJAPOrpaMMbl HHAWBHUYaTbHOTO

nenongpusaTopa - HoHa MeTtauta. CHsATHe monsporpaduueckoro cmekTtpa. Ormnpenenenue
KOHIEHTPAIlUU BEUIECTB METOJOB IPalydpOBOYHOI0 rpadka 1 METOJOM J100aBOK C UCIOJIb30BaHUEM
KJIACCUYECKOH, ocuuiiorpadu4eckoi, NIEPEMEHHOTOKOBOM BOJIbTAMIIEPOMETPHH.

AMIlepoMeTpruecKoe TUTPOBAHHUE IMHKA U OMXpoMaTa Kajusl.

CpaBHUTENbHAS XapaKTEPUCTHKA YYBCTBUTEIBHOCTH U M30UPATEIIbLHOCTH, 001acTel MpUMEHEHUs
AIIEKTPOXUMUYECKUX METOJIOB.
6. CnekTpockonuYecKne MeTOAbl AHAIN3A

CrexkTp »3JIeKTpOMAarHUTHOro u3nydeHus. OCHOBHBIE THUIIBI B3aUMOJCIHCTBHUS BEIIECTBAa C
U3Iy4YeHUEM: SMHccUsl (TeIUloBasi, JIIOMUHECIEHIUs), TMOrJolieHne, paccesHue. Kiaccudukarms
CHEKTPOCKOMUYECKMX MEeTO/M0B Mo »Hepruu. Kiaccuduxamus cnekTpoCKONUYECKHMX METOJIOB Ha
OCHOBE CIIEKTpa DJEKTPOMArHUTHOTO M3JIyUYEHHUS: aTOMHas, MOJIEKYJsApHas, aOcopOIuoHHas,
SMUCCUOHHAS CIIEKTPOCKOIIHS.

Criextpsl aToMOB. OCHOBHBIE U BO30Y>KICHHBIE COCTOSIHUS aTOMOB, XapaKTEPUCTHUKU COCTOSHUI.
DHepreTudeckrue mnepexoanl. [IpaBmia orbopa. 3aKoHBI WCIYCKaHUS W TOTJIOMIEHUS. BeposTHOCTH



JJIEKTPOHHBIX IE€PEXOJIOB M BpPEMEHAa JKU3HU BO30YXIEHHBIX COCTOSHUH. XapaKTepUCTUKU
CHEKTPAJIbHBIX JIMHUM: [T0JIO)KEHNE B CIIEKTPE, UHTEHCUBHOCTD, MOJIYIIMPUHA.

CrexTpsl MOJIEKYIT;, UX 0COOeHHOCTH. CXEMBI 2JIEKTPOHHBIX YPOBHEH MosieKyibl. [IpencraBienne o
MOJTHOM SHEPTrHUM MOJIEKYJ KaK CYMMBI 3JIEKTPOHHOH, KojeOaTeabHON M BpamareabHoi. OCHOBHBIC
3aKOHBI TOTJIOUICHUsl 3JEKTpOMarHutHoro usinydeHust (byrepa) um 3akoH wu3nmydenus (JlomakuHa-
[eii6e). CBsi3p aHATUTUYECKOTO CUTHAJIA C KOHIIEHTPALMEH ONpeaessieMOro COeIMHEHHS.

Anmnapatypa. Croco0bl MOHOXpOMaTHU3alMU Jy4ucTol sHeprun. Kiaccudukanus crekTpalbHbIX
npuOopoB uMX XapaktepucTuku. IIpmemuukn uznydenus. MHcTpymeHtanpHble nomexu. Lllymbr u
OTHOLICHHE CUTHAJI-IIIYM; OLIEHKa MUHUMAJIBHOIO aHAJIMTUYECKOTO CUTHAJIA.

6.1. MeToabl AaTOMHOH ONTHYECKOH CEKTPOCKONMUH

ATOMHO-3MHUCCHOHHBII MeToA. VCTOUHMKM aToMHU3alMM U BO30OYKACHHUA: AIIEKTPUUYECKHE
pa3psiibl (IyroBble, MCKpOBbIE, INOHM)KEHHOTO MaBJIEHHS), IJIaMEHA, IIa3MOTPOHBI, WHIYKTHBHO-
CBsI3aHHAA IJIa3Ma, JIa3€pbl; UX OCHOBHBIC XapaKTEPUCTUKUA. PU3NUECKHE U XUMHUYECKUE IIPOLIECCHI B
MCTOYHUKAX aTOMHU3aLUU U BO30YKIEHUS.

Cnextporpaguueckuii U CIEKTPOMETPUYECKUH METO/Abl aHajiu3a, UX OCOOEHHOCTH, 001acTH
npuMeHeHns. KadyecTBeHHBIM M KOJWMYECTBEHHBIM aHAIM3 METOJOM SMHUCCHOHHON CIEKTPOMETPUH
wiamend. OcHOBHas ammaparypa: croekTporpadsi, kBaHTOMeTphl. [lnamenHble (oTOMETprl U
ceKTpooTOMETpEl. MeTpOoJIOrHuecKie XapaKTEPUCTHKH U aHATTMTUYECKHE BO3MOKHOCTH.
ATOMHO-(J1yopecueHTHbIH MeTod. [IpuHimn metona; 0coOEHHOCTH U IPUMEHEHUE.

ATOMHO-20cOpOMOHHBII MeTOA. ATOMU3ATOPHI (TUIAMEHHBbIE M HeIulaMeHHbIe). VlcTouHuKH
U3Iy4eHuss (JaMIbl C MOJBIM  KaTroAoM, MCTOYHUKU CIUIOIIHOTO CHEKTpa, Jia3ephl), HX
XapakTepucTUKu. CHeKTpajdbHble U (U3UKO-XMUMHUYECKHUE IIOMEXH, CHOCOOBbl HMX YCTpaHEHHS.
Mertposioruueckue XapakTEPUCTUKH, BO3MOXKHOCTH, IPEMMYIIECTBA M HEIOCTATKHM METOJAA, €ro
CPaBHEHHE C aTOMHO-3MHCCUOHHBIM METOOM.

[IpumMepsl MPAaKTUYECKOrO MPUMEHEHHs aTOMHO-3MHCCHOHHOTO M aTOMHO-a0COpOILIMOHHOIO
METO/IOB.

6.2. MeToabl aTOMHOH PEHTI€HOBCKOI CIIEKTPOCKONNHU

PentrenoBckue cnekTpbl, uX ocoOeHHOCTH. CrocoObl TreHepaluuy, MOHOXpOMaTH3aluu |
perucTpanuu PEHTTEHOBCKOTO U3ITy4EHUS. Buner PEHTTEHOBCKOU CIEKTPOCKOIUHU:
PEHTI€HO3MHUCCUOHHAS, peHTreHoadcopOIMOHHAs, PEHTTeHO(IIyOpECIICHTHAS. [TpuHDHN
PEHTI€HOOMUCCUOHHON CIIEKTPOCKOINUHU; PEHTTeHOCTIEKTPAIbHBI MUKPOAHAIN3 (3JEKTPOHHBINA 30H).
OcCHOBBI PEeHTTeHO(DITYOPECIIECHTHON CIEKTPOCKOMUH; OCOOCHHOCTH WM 3HA4eHHE MeToja (OBICTPHIA
HEpa3pyLIAOIUNA MHOTO2JIEMEHTHBIN aHAJIN3); IPUMEPBI UCIIOJIb30BaHUS.

6.3. MeToabl MOJIEKYJ/ISIPHOW ONITHYECKOH CNIEKTPOCKONMUHU

MouJiekyasipHass a6copOUMOHHAs cneKTpockonus (cnekrpogoromerpus). CBsi3b XUMUYECKOM
CTPYKTYpbI COETUHEHUS ¢ aOCOPOLIMOHHBIM CHEKTPOoM. DYHKIIMOHAIBHBIN aHAINU3 M0 KOJIe0aTEeIbHBIM
U DJEKTPOHHBIM crekTpaMm. CBs3b ONTHYECKOM IIOTHOCTH C KOHIEHTpanued. OCHOBHOM 3aKOH
cBeromnoromeHus. OCHOBHbIE MPUYMHBI OTKJIOHEHHS OT 3aKOHa (MHCTpyMEHTallbHble M (U3HKO-
xumuyeckne). [ToHsTre 06 MICTUHHOM M KaXXYIIeMCsl MOJISIpPHOM K023(pPHIIMEHTE MOTIOIIEHHS.

CriocoObl mOSTydyeHUs! OKpAIIeHHbIX coeluHeHUN. POTOMETpUYECKUEe aHAJIUTHUECKUE pPEareHThI;
TpeboBanuss kK HUM. CriocoObl onpeseNeHus] KOHLIEHTPAluK BellecTB. M3MepeHne BBICOKMX, HU3KHUX
ONTUYECKUX IUIOTHOCTEH (AuddepeHunanbHblii MeToN). AHaJIW3 MHOTOKOMIIOHEHTHBIX CHCTEM.
[Ipumenenne MeTofa JUIsl MCCIENOBaHMS peakIMid B pacTBOpax (KOMILIEKCOOOpa30BaHMUS,
MPOTOJUTHYECKHX, IPOIIECCOB arperainu), COpOBOKIAIOIINXCS U3MEHEHUEM CIIEKTPOB MOTJIOMIEHUSI.
MeTtponoruueckue XapakTepUCTHUKM U aHAJIUTHYECKHE BO3MOXKHOCTH. IIpuMeprl mpakTH4eCKOro
MPUMEHEHHUS METO/1a.

MounekyasipHasi JIIOMHHeClleHTHasi cnekTpockonusi. Knaccudukanus BUIOB JTIOMHUHECHEHIIMU
o VMCTOYHHKAM BO3OYXKICHUS (XeMUITIOMUHECIICHIINS, OHOJIIOMUHECIICHIINS,
AIIEKTPOIOMUHECIICHIIUS, (OTOMIOMUHECHEHIIMSI U [1p.), MEXaHW3MY M JUIMTEIBHOCTH CBEYEHUS.
Onyopecuenuss u  dochopecuennms. Cxema So6monckoro. 3akoH Crokca-Jlommens. IlpaBuio
3epkanpHOM cummeTpun JleBmmHa. @akTOphl, BIMAIOIIME HAa WHTEHCUBHOCTH JIIOMUHECLEHIIMH.
Tymenune momuHecueHnuu. CrekTpaibHbIe W (PU3UKO-XUMHUUYECKHE TOMeXH. KoamdecTBEeHHBIH
QHAIN3 JIIOMUHECLUEHTHBIM METOJOM. MeTposoruueckue XapakTepUCTUKHM W aHAIUTUYECKUE



BO3MOXKHOCTH  Merona. CpaBHEHHE  BO3MOXKHOCTECH  MOJIEKYJSIpHOM  aOCOpOIMOHHOW |
JFOMHHECHEHTHOM CIEKTPOCKOIUYU TPHU ONpPEIeICHNH HEOPraHMUECKuX coequHeHui. [IpenmyiecTa
JFOMHHECLEHTHOM CEKTPOCKOIIUY NPH UIACHTU(UKALUY U ONIPEICIIEHUN OPIraHNYECKUX COEANHEHHH.

MecTo u posib CHEKTPOCKOMMYECKUX METOI0B B aHATUTHUECKOW XUMUHU U XMUMUYECKOM aHaJn3e.

7. ABTOMATH3alMs AHAJIN3A M MCI0JIb30BAHHE KOMIBIOTEPAa B AHAJIMTHYECKOH XMMHUH

Hcnonb30oBaHue KOMIBbIOTEpAa B AHAIUTHYECKOM XuMHU: cOOp u mepBUYHAas 00OpaboTka
pe3yiabTaTOB aHalM3a; 00pabOTKa MHOTOKOMIIOHEHTHBIX CIEKTPOB M XpOMaTorpamMM. YIIpaBiIEHUE
AHATUTHYECKUMH MTPUOOpaMH, CO3JjaHne THOPUAHBIX YCTPOUCTB aHanu3aTop-OBM. [lnanupoBanue u
ontuMu3anus skcnepuMenTa. CUMILIeKC-onTUMU3anus. PacueTsl paBHOBecHil.

MareMaTH4ecKue METO/Ibl B IPAKTUKE PA0OTHl XMMUKO-aHATUTUYECKHX JIAOOPaTOPHIA.
ABTOMaTH3alMsl M MeXaHM3alMs XMMHYECKOro aHaiu3a. ABTOMAaTH3alMs MEpHOAMYECKOro,
JUCKPETHOTO aHali3a M HEMPEepBhIBHOTO aHAIW3a B MOTOKE. [IpOTOYHO-MH)KEKLIMOHHBIM aHaIu3.
ABTOMAaTU3UPOBAaHHbIE  MPUOOPBI, CHUCTEMBI M  KOMIUIEKCH, AaBTOMAaThl-aHAJIM3aTOPbl IS
7a00paTOPHOTO M TPOU3BOJCTBEHHOro aHanmu3a. [IpuMepsl COBpEMEHHBIX BBICOKO3((PEKTUBHBIX
aAHAJTIUTUYECKUX npubOpOB-aBTOMATOB (razoaHanu3aTopsl, XpOMaTO-Macc-CHEKTPOMETPBI,
ABTOMATHYECKUE TNPHUOOPHI M CUCTEMBI U MPOTOYHO-MHXKEKIIMOHHOTO aHalW3a, IS OoTOopa M
aHajn3a Mpod KOCMHYECKOTo BEIIECTBA, JIA0OPATOPHBIC POOOTHI).

8. Teopusi 1 NpaKTHKa NPo600TOOPA U MPOOONOATOTOBKH

[IpencraBuTebHOCTh MPOOBI; B3aMMOCBSI3b C OOBEKTOM M METOAOM aHanu3a. DakTopsl,
00YCIIOBJIMBAIOIINE pa3Mep U CIIOcCo0 0TOOpa MpencTaBuTebHON MPoOsl. OTOOP MPOO TOMOTEHHOTO U
rereporeHHoro cocraBa. CriocoObl MOJIY4YEeHUsI CpeAHEH MpOoObl TBEPABIX, KUIKUX U Ta3000pa3HbIX
BEIIIECTB; YCTPOHCTBA M MIPHUEMBI, HCIIOJIB3yEMBbIE TIPH ATOM; NIEpBUYHAS 00paboTKa U XpaHEHHE MPoo;
JO3UPYIOLINE YCTPOHCTBA.

OcHOBHBIE CIIOCOOBI TepeBoga MpoObl B (GopMy, HEOOXOAMMYIO Ui JaHHOTO BUIA aHAIW3a:
pacTBOpeHHE B pa3jMuHBIX Cpelax; ClIEKaHUe, CIUIABJICHME, Pa3JIOKEHHE MOJ AECHCTBUEM BBICOKHUX
TEMIIepaTyp, IaBJIEHUS, BBICOKOYACTOTHOTO pa3psaa; KOMOMHHMPOBAHUE PA3IUYHBIX MPHEMOB;
0COOEHHOCTH PA3NI0KEHHUs OpraHMYecKuXx coequHeHni. CriocoObl YCTpaHEHHS U ydeTa 3arpsi3HeHUH u
NOTEPh KOMIIOHEHTOB TIPH MPOOOIIOATOTOBKE.

9. OcHoBHBbIE 00bEKTHI AHAIN3A

OOBEKTHI OKPYKAIOMIEH CPebl: BO3AYX, MPUPOIHBIE U CTOUYHBIC BOJIBI, aTMOC(EpPHBIE OCAJIKH,
MOYBBI, JIOHHbIE OTJOXEHHUs, . XapaKkTepHble OCOOEHHOCTH M 3a/aud MX aHanu3a.buonorndeckue u
MEAMIMHCKHE OOBEKThl. AHAIUTHUYECKHE 3a7aud B 3ToM oOnactu. CaHUTapHO-TUTMEHUYECKUN
KOHTpoJb.I'eonornyeckre 0OBEKTHI. AHaIM3 CUIMKATOB, KapOOHATOB, JKEJIE3HBIX, HUKEIb-
KOOAJIbTOBBIX  PyH, MOJUMETAUIMYECKAX  pya.MeTamisl, CIUIaBBl H  JPYI'He  MPOIYKTHI
METaJUTypruyeckoi MpOMBIIUIEHHOCTH. OmpesieneHne 4YepHbIX, IBETHBIX, PEIKHUX, OJIaropoJHbIX
METAJJIOB M aHalu3 MX CIUIAaBOB. AHAJIM3 HEMETANIMYECKMX BKIIIOUEHUH U  ONpeiesieHue
razoo0pasyrommx npumeceii B Meramiax. KOHTposb MeTalsTyprudeckux IpOU3BOACTB.ATOMHbBIE
marepuaibl. OnpeneneHne TOpus, ypaHa, TUTYTOHHS, TPAHCIUTYTOHHEBBIX DIIEMEHTOB M HEKOTOPBIX
npoaykToB jaeneHus.Heopranuueckue coenuHeHus. BemecTBa 0co0Oi YUCTOTHI (B TOM 4HCIe
MOJTYIIPOBOTHUKOBBIE ~ MaTepHallbl, MaTepHalIbl BBICOKOTEMIIEPATYPHOUW  CBEPXIIPOBOJAUMOCTH);
ofpeieIeHne B HUX NMPUMECHBIX U JIETHPYIOUINX MUKPO3JIeMeHTOB. [10cIoiHbIN U TOKaIbHBIN aHaTN3
KPUCTAVIOB W TUICHOYHBIX MatepuaiioB.[IpupogHble W CHHTETHYECKHE OpTraHMYECKHe BEIIeCTBA H
HIIEMEHTOOPTaHMYECKUE  COEIUMHEHMs, TonuMepbl. Buasl aHanm3a Takux  OOBEKTOB U
COOTBETCTBYIOIIIME  MeToAbl.  [Ipumepsl  pemieHUs  3aad  KOHTPOJS  OPraHUYeCKUX
npou3BoicTB.CriennaabHble 0ObEKThl aHaIM3a: TOKCUYHBIE U PaJIMOAKTUBHBIE BELIECTBA, TOKCHHBI B
NUIIEBBIX MPOJYKTaX, HAPKOTHUKH, B3pbIBUAThIE W JIETKOBOCIJIAMEHSIONINECS BEIIECTBA, Ta3kbl,
KOCMHYECKHE OOBEKTHI.

6. OBPA3OBATEJ/IBHBIE TEXHOJIOT'MA
IIpu u3yueHun TEOPETUUECKOTO Kypca UCIOb3YI0TCs MeTobl | T - mpuMeHeHne KOMIIBIOTEPOB

JUIL OCTyHa K HWHTEPHET-pecypcaM, HCIOIb30BaHWE OOy4alomMX IpOTrpaMM ISl pacHIMpeHus
UHPOPMALIMOHHOTO  MOJis, obecneueHust ynoOcTBa MpeoOpa3oBaHHsl W CTPYKTYPUPOBAHUS



uHpopmanuu 1yt Tpancopmaluu e€ B 3HaHUE.
IIpenogHeceHne TEOPETUUYECKOTO MaTepuaja OCYIIECTBISETCS € IOMOINBIO AJIEKTPOHHBIX
cpencTB 00yueHHs! IPH HEMOCPEICTBEHHOM [TPOYTEHUH JaHHOTO MaTepuaa JEKTOPOM.

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

IIpu ocBoeHuM I51a0OPATOPHOrO MPAKTHKYMa CTYAEHTaM Mpeaiaraetcs WHIUBHyaIbHAS
pabota 1 paboTa B MaJIbIX IPYIIAX, I/1€ KX/l OIy4aeT CBOE 3a/laHueE.

JlaGopaTopHble pabOTHl BBIIOJIHSIOTCS CTYIEHTAMHU 10 WHAWBUIYAIBHBIM TpadukaM COrjacHO
METOAMYECKHM yKa3aHHUsM K J1a00opaTOpHbIM paboTaM, COCTABICHHBIM II0 €IMHOMY IUIaHY: II€pPEUECHb
BOTIPOCOB ISl TIOJTOTOBKU K JIAOOPAaTOPHBIM paboTaM, CYIIHOCTh METOAMKH, METOJIUKA MPOBEICHUS
OIpeCIICHNs, CIIMCOK JIUTEPATYPBHI.

Teoperuueckne BOMPOCHI, Kacaloluecs TOH WiIM HWHOW JabopaTopHOW pabOTBI TOTOBATCS
CTyJEHTaMHM JA0Ma. JIONOJHMUTENBHO NIl JOMAIIHETrO BBIIOJHEHUS [AeTCsl HECKOJIBKO 3ajad s
peleHus u3 yueOHuKa.

B naGopartopuu nepea kaxjoi paboTol MpernoaaBaTesieM MIPOBOAUTCS AOMYCK K J1abopaTOpHOM
pabote B BUE YCTHOTO OMpPOCa CTYJIEHTOB U MPOBEPKOl oMartHero 3aaanus (20-30 mun).

CryneHTbl, NOJy4YMBILIUE JOMYCK, BBIIOIHAIOT Ja00opaTopHyto paboTy coriacHo mMertoauke. Bee
paboThI 3aKaHYMBAIOTCS AHAJIM30M PAcTBOpPa C HEM3BECTHOM KOHIICHTPANNEH, BEIIAHHBIX JIAOOPAHTOM.
Beinonnsiercss He MeHee 3-X mapajUleNbHBIX onpeaenaeHUi. Pe3ynbTarsl 00pabaThiBalOTCs METOAOM
MaTeMaTHuecKkoi cratuctuku. Odopmisiercss otder mo padote. PesympraThl aHanmm3a W JOMycKa K
paboTe OLlEeHMBAIOTCS MIPEIoIaBaTeNeM 0 MATHOATUIBHON CUCTEME.

JlaboparopHblit MIPAKTUKYM Kypca 3aKaH4YMBACTCS WHJUBHUIyIBHOU yueOHo-
UCCIIe/I0BATEIbCKOW paboTol 1Mo BhIOOpY METO/la U METOJUKU aHaiMu3a BemiecTBa “X” B pealbHOM
o0BbeKTe. 3/1eCh UCIONIBb3YIOTCA BCE M3YUYEHHbIE METOJbl U 3HAHUS, IOJyUYEHHBIE CTYIEHTOM B Kypce
AHAINTUYECKOU XUMHH.

7. HEPEYEHb YYHEBHO-METOAUYECKOI'O OBECHHEYEHMS 1T
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIIUXCA ITO JUCHUUITIJIMHE

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

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

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

3. OcHoBbl aHanuTHYECKON XUMHH. [IpakTHUeckoe pyKoBOICTBO. YueOHOe nocodue i By30B.
[Tox pen. FO.A. 3on0toBa. M.: Beicui. mik., 2001. 463 c.

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

5.®usuko-xuMuieckue Meto bl aHanmm3a. / [lox pea. AneckoBckoro A.U., JI.: Xumus, 1988

8. OHEHOYHBIE CPEJICTBA UISA TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTHU "
MMPOMEXYTOYHOM ATTECTAIINA

Bonpocwt ona cobecedosanusn

06u4ue 60npocol AHATUMUYECKOU XUMUuu

1. JlaiiTe onpenesieHre aHATMTUYECKON XMMUHK Kak Hayku. Ee mpeaMer, enu, 3agayu.

2. Kak cBs3aHa Hayka "aHalnMTHYeCKas XUMHS'"' C JKU3HBIO COBPEMEHHOI0 0o0miecTBa (HayKoH,
MIPOU3BOJICTBOM, OKPYKAIOIIEH CPeIo, MEAUITMHOM, KAaYeCTBOM YKU3HH).

3. HazoBuTe OCHOBHBIE 3Tanbl Pa3BUTHUS aHATUTHUYECKOU XUMHUH.



4. Kak BbI onpenenure aHaIUTUYECKUE 3a7aun (0OHapyXeHue, UAeHTU(UKAILKs, OIpeesIeHuE,
tecTupoBanue BemecTB)? OOBEKTHI aHanm3a (TBEpIbIe, KHUIKHE, ra3000pa3HbIe, IIa3Ma; Makpo- U
MUKpPO- ; OpraHMYECKHEe U HeOpraHudeckue, ONM3Kue U yAaJeHHBIE).

5. Ilo KakuUM NPUHLOMIIAM KJIACCU(PHUIMPYIOT METOABl AHATUTHYECKOW XMMHUHU (XUMHUYECKUE,
buznueckue, Ouosoruueckue; oOHApYyXKeHHs, HICHTU(UKALWU, OIpEeAeTCHHs;  pa3leleHus Hu
KOHIICHTPUPOBAHUS; TMOPUIHBIE U KOMOMHUPOBAHHBIE; TIPSMBIE M KOCBEHHBIE METOIbI)?

6. Meron m Meroauka. MeTposOrM4YecKue mapamMeTpbl METOAMKHU: IPOJOJIKUTEIbHOCTD,
TPYAOEMKOCTh, CTOUMOCTb, IPUOOPHOE 0OECTIEUEHHE.

7. Jaiite  ompeAelieHHME  METPOJIOTMYECKUX  XapaKTEPUCTUK  METOAOB  OIpPEAENICHUs
(4yBCTBUTENBHOCTb, npenen  OOHapy)KEHHs, Jana3zoH ONpENENsEMBIX  COJIEpXKaHUM,
BOCIPOU3BOAMMOCTb, PAaBUIBHOCTb, N30MPATEIbHOCTH).

8. JlaifTe ornpezesieHre MOHATUIO aHAIMTHUYECKAs CIIyk0a.

9. Opranuzanus aHAIUTUYECKOM CIyKObl M ee (QYHKIMHU: KOHTPOJb TEXHOJIOTUYECKUX
IPOIIECCOB, MOHUTOPUHT OKPY’KaIOIIEH Cpebl, 310POBbS HACEICHUS, CITyK0a KOHTPOJIS 32 XpaHEHUEM
MPOIYKIIMH, OTIEPATUBHBIN KOHTPOIb. CepTudukaius NpoayKIMU U XUMUYECKUN aHAIIN3.

10. IlpuHumnel yHUPUKAIUU U CTaHAAPTU3ALNN AHATUTUYECKUX METOJIOB.

11.06ecnieyenrie XMMUYECKOTO aHaNW3a: XUMHYECKHE pEaKTUBBI, Kiaccuukamus, oOras
XapaKTepUCTHKA, CTEIIEHb YUCTOThI, OUMCTKA.

12. Mepnas nocyza, ee rpaayupoBKa.

13. Ananutudeckue npudopbl: oOLIast XapaKTEpUCTUKA U TpeOOBaHUS K HUM; KJacc TOYHOCTH,
MOBEPKa, IpalyupoOBKa, COYETaHUE C MUKponpoueccopamu 1 DBM.

14. AnanuTtudeckoe MPUOOPOCTpPOEHUE, €ro TEeHACHIHMH (OJ0YHO-MOIYJIbHBIA MPUHIIHUII,
aBTOMAaTU3AaIMsl, MUHUATIOPU3aLUs U JIp.)

15. Ucrounuku nHMDOpPMAUU IO aHAIUTHYCCKOW XHMHH: TIEPHOAMYECKasi, MOHOTpaduieckas,
yueOHas IuTeparypa.

16. MexnyHapoHbIe U OT€UECTBEHHBIE cooOIIecTBa aHAMUTUKOB. Pexomengaruu MIOITAK mo
AHAINTUYECKOU XUMHH.

Mempouozuuecmte OCHOB8bl AHATUMUYUECKOU XUMUU

1. IlepeunicinuTe METPOIOTUYECKUE XaPAKTEPUCTUKN METOJ0B XMMUYECKOTO aHAJN3a.

2. VYKaxuTe SKBHBAJICHT, (PAKTOp DKBUBAJCHTHOCTH U MOISPHYIO MacCy OJKBHMBAJleHTa B
CIEAYIOIIUX PEAKIUIX:

H;PO, + KOH = KH,PO,4 + H,0,

H;PO, + 2KOH = K;HPO,4 + 2H,0,

H;PO, + 3KOH = K3PO4 + 3H,0,

H2C204 + 2KOH = K2C204 = 2H20,

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

CuSQO,4 + 2KI = Cul +1/2I; + K,S0y,

2KMnO, + 5H,C,04 + 3H,S0, = K,SO, + 2MnSO, + 10CO, + 8H,0,

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

FeCl; + TiCl; = FeCl, + TiCly,

SnCl, + F92(804) + 2HCI =SnCl; + 2FeSO, + H,SO,.

3. Kakumu crioco6amMu MOXHO MTPOBEPUTH MPABUIHLHOCT aHAIN3a?

4. B uem oTan4Me CIy4aiHbIX NOTPEIIHOCTEW OT CHCTEMATHYECKUX !

5. Kakuie BeMUYMHBI XapaKTEpU3ylOT BOCIPOU3BOANMOCTh BEIOOPOYHON COBOKYITHOCTH JaHHBIX
XUMHYECKOI0 aHanuza?

6. [lepeuncnure KpuTepuu BEIOOpA METO/IA AaHATTU3A.

7. Uro Takoe aHamuTU4YecKui cur”an? IlpuBenuTe mnpuMepbl AHATUTHYECKUX CHTHAJIOB B
XUMHUYECKHUX U PU3NIECKIX METOJIaX aHaJIH3a.

8. 3Havamue Pl ¥ MpaBuiIa OKPYIJICHUS YHCEN, BBIPAXKAIOIINX PE3ysIbTaT aHAIN3A.

9. Enununet CU B aHanmu3e: OCHOBHBIE, MPOU3BOAHBIC, BHECUCTEMHbIEC (SKBUBAJIEHT, THUTP,
MOJIIPHOCTb, MOJISUTBHOCTh, HOPMaJIbHOCTh, MAaCCOBAasi KOHLIEHTPALHs U Jp.)



11. Cay4aitHple MOTPENIHOCTH B XMMHYECKOM aHaiu3e. 3akoH [‘aycca. Bocmpou3BoaMMOCTb.
CratucTuyeckre KpUTEpUU: MAaTEMaTUYECKOE OXUAAHME (TE€HEpaJbHOE CpeAHee U I'eHepalibHas
JTUCTepcusl CIIydailHOM BENWYMHBI; BBIOOPOYHOE CpElHEee, NUCIEpCHsl, CTaHAApTHOE OTKIIOHEHHE,
JIOBEPUTENIbHASI BEPOSITHOCTH ).

12. Cucrematuyeckue MOTPEIIHOCTH XUMHUYECKOro aHanuza. [IpaBHIBHOCTH U CIIOCOOBI ee
OpOBEpKH (METOJ CTaHAAPTHBIX 00pa3lOB, CTAHAAPTHHIX JO0ABOK, CpPaBHEHHUSA C pe3yJbTaTaMu
apyroro metoja u 1ip.) Ux orpanudenus.

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

14. Metponorudeckoe obecrieueHre KOHTPOJISI COCTaBa BEIIECTB M MAaTEPUATIOB. ATTECTallUs U
CTaHAapTU3ALUS METOIUK. AKKPEIUTALNS aHATUTUYECKUX JTaOOpaTOpHii.

15. YUto Takoe u3bupaTenbHOCTh METOIa?

16. YTo Takoe TOYHOCTh aHAJIN3a, KAKUMU BETUYMHAMH OHA XapaKTepU3yeTcs?

17. Kakue cymecTByloT crnocoObl onpeaeneHnss KOHIEHTPAlud Ha OCHOBAHUH CYIIECTBYIOIICH
3aBUCUMOCTH MEX1y aHATUTUYECKUM CUTHAJIOM U COJIepKAaHUEM KOMITIOHEHTa?

Omoop u noozomoska npoowl K ananuzy

. Kakue TpebGoBaHMs MpebsBISIOT K TEHEPATHHON MPoOe aHAIM3UPYEMOTO BEIIeCTBA?
. Uem omnpeaensercst cnocod ordopa u pazMep npoosi?
. [IpuBeure npumepsl crioco6oB 0TOOPA MPOOBI B MOTOKE KUAKOCTU U Ta3a.
. KakoBel ocobenHocTH 0TOOpa MpoOkI TBEPBIX BELIECTB?
. HazoBuTe criocoObl TOMOT€HU3AINH U YCPETHEHHS TPOOBI aHATM3UPYEMOTO BEIIECTBA.
. YKa)XUTe MCTOUYHHUKH MOTPEIIHOCTEH MTpH 0TOOpe MpOoObl aHATU3UPYEMOTO BEIIECTBA.
. Kakum 06pa3oM MOKHO ydecTb cojiepKaHHe BOJbl B aHAJIM3UPYEMOH Iipoode?
. Kakue ¢akrTops! onpenenstor cnocod nepepeaeHus aHaIn3upyeMoi mpoOsl B pacTBOp?
. Kakumu cBolicTBamMH JOJKEH 00J1a1aTh PacTBOPHUTENb, UCIIONB3YEMBIH JJISi pAaCTBOPEHUS
aHaM3upyeMoil mpoos1?
10. [IpuBemuTe MPUMEPHI MEIOYHBIX, KUCIBIX U OKHCIUTEIBHBIX TUIABHEH.
11. YeMm oTnuyaercss IUPOIU3 OT CYyXOTo 030JIeHUs?

O 00 1N DN K~ W —

06Hapyofcenue HeOp2anu4YeCKux KamuoHoe u AaHuOHO6

1. AHanuTHYecKue peaklMM, UX OCHOBHBIE XapaKTEPUCTHKU: HIDKHSS TPaHHUIA OTPEIeIsIeMbIX
COJIepXaHUM, CEIIEKTUBHOCTD.

2. Kakue BBl 3HaeTe CHOCOOBI YMEHBIICHUSI HIDKHEM TpaHUIbI OMPEACNIIeMBIX COJIEepKaHU
AHAJIUTUYECKOMN peakuu?

3. HazoBuTe BaskHEUIIME TPUEMBI TTOBBIIIEHUS CEJIEKTUBHOCTH aHAIUTHYECKUX PEAKIUH.

4. CriocoObl BHITIOTHEHHS aHATUTHYECKUX PEaKIuil B pacTBOpax (KamenbHble, TUPOXUMUYECKHE,
MHUKPOKPUCTAIIIOCKOITMYECKHUE, PACTUPAHUS TTOPOIITKOB).

5. Xumuueckue crnocoObl OOHApYKEHHs] HEOPraHMYECKUX HOHOB: CHCTEMATHYECKHI X0
aHaJM3a KaTHOHOB (CYIIHOCTh, BOBMOXKHOCTH W OTPAaHWYEHHs, 3HAYCHHE B COBPEMEHHOM aHaJW3e,
JIEJICHHEe Ha CEPOBOIOPOIHYIO, KUCIOTHO-IIIEIIOYHYIO U JIP. CXEMBI).

6. JIpoOHBIi1 X0/1 aHAJIM3a HOHOB (CYLTHOCTH, BO3MOKHOCTH U OTPaHUYEHUS).

7. O0mue peakuuu S-, P-, d-37eMeHTOB B APOOHOM aHAU3E.

8. XapaKkTepHbIE PeakIuu S-3JIEMEHTOB.

9. XapakTepHble peakiuu P-3J1€MEHTOB.

10. XapaktepHbie peakiuu d-371eMEHTOB.

11. AAropuT™msl IpoOHOTO OOHAPYKEHUSI KATHOHOB.

12. Kakue peakiiu Ha aHUOHbI CYUTAIOTCS IPEIBAPUTEIIHLHBIMU ?

13. Kak OTKpbITh aHUOH COgZ' B [IPUCYTCTBUU aHMOHOB SOgZ' n 82032'?

14. U300pa3ute ypaBHCHUSIMHU peakinii X011 aHaau3a cmecu anuonos: |, Br, CI'.



15. Kakue aHnOHBI HE MOTYT HaXOJIUTHCS B KUCIIOM pacTBoOpe?

16. Kakum myrem otkpeiBatoT anuonbl NO,, NO3', eciiit oHU pUCyTCTBYIOT BMecCTe?

17. Kakue aHMOHBI MOXHO OTKPBITh J€HCTBUEM MOJU/IA KAJIUS B PUCYTCTBUU Kpaxmaa?

18. AIropuT™MBI IpOOHOTO OOHAPYKEHUSI AHHOHOB.

19. KauecTBeHHBII XMMHYECKUH aHAIM3 MCKYCCTBEHHOM CMECH TBEPIBIX BEIIECTB (COJEH,
OKCHJIOB).

20. Kak mpoBOAMTCSI KAUECTBEHHBIM XUMUYECKUI aHAIU3 CIUIaBOB B 3aBUCUMOCTHU OT WX THUIA?

21. Kak mpoBOJIUTCS Ka4€CTBEHHBIM XUMUYECKHUM aHAIN3 MUHEPAJIOB?

Xumuueckue mecm-memoonl ananusa

1. Kak wuCnome3yloTcs METOAbl IUIOCKOCTHOW Xpomarorpadud B KA4eCTBEHHOM U
MOJYKOJIMYECTBEHHOM aHaJIn3€ BEIEeCTB?

2. IlpuBeaute TpUMEpHl HCIOJB30BAHHUS  OCAIOYHON Xpomarorpaduu B KAa4eCTBEHHOM U
KOJIWYECTBEHHOM aHaJIu3e.

3. Uto Takoe XHMUYECKHE TSCT-METObI aHAIN3a?

4. Kakue peareHThl UCIOIb3YIOT B TECT-METOAaX?

5. Kakuie ucmoib3yroT TOTOBBIC aHAIUTHICCKUE OPMBI PEareHTOB B TECT-METO1aX ?

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

7. TUIbI UICIIOJIb3YEMBIX MATPUILL JJIs1 HAHECEHUSI PEarcHTOB.

8. B ueM mpeumymiecTBa M HEAOCTATKH XHMHYECKH HWMMOOWIM30BAaHHBIX PEAareHTOB Ha
HOCUTEIAX?

9. [IpuHUHMIIBI OTIpeIeICHUS] KOHIIEHTPAIIUU TECT-METOIOM.

10. YcrpolicTBa a1 onpeiesieHus] KOHIIEHTPAIMK TeCT-METO/I0OM.

11. Cioco6s1 onpeieNieHus: KOHIIEHTPAIUUA TECT-METOIOM.

12. Ha3oBuTe OCHOBHBIE METPOJOTUYECKHE XapaKTEPUCTUKU pe3yJbTaTOB aHalu3a TeCT-
METOJIOM TP PA3TUYHBIX CIIOCO0aX OMpeIeNeHUs] KOHIIEHTPAIUH.

13. KakoBa 4YyBCTBUTEIBHOCTHb OIPEACIICHUS KOHIEHTPALMH TECT-METOJOM B Pa3IUYHBIX
yCTpOMCTBax U crioco0ax aHanu3a?

14. Kak ynydimmaroT u30MpaTeNbHOCTh ONpeIeTIeHHs] KOHIIEHTPAIH TeCT-METOA0M?

15. KakoBa TOUHOCTh OMpEEICHUS KOHIIEHTPAIIUU TECT-METOIOM?

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

17. Kak mpoBoAUTCS aHAIMU3 BOJIbI, BO3IyXa U MOYBBI TECT-METOAAMU?

18. TecT-MeTOABI B KIMHHYCCKOM aHAIU3E.

19. HazoBuTE OCHOBHBIE CTIOCOOBI U3TOTOBJICHUS TECT-YCTPOUCTB JIJIs SKCIPECCHOTO aHATU3a.

20. Kak onpenenstor napel 3TaHOJA B BBIJIBIXaEMOM BO3AYXE TECT-METOI0M?

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

Tema: BolunciieHUs] B AaHAJIUTHYECKON XUMUHU. YyBCTBUTEIbHOCTh AaHAJIUTHYECKHUX PeaKil.
Cnoco0bl BbIpakeHHs1 KOHLEHTPAlUM PAaCTBOPOB
Bapmuanr 1
1. UctuaHOE 3HaueHue maccel ocaaka paBHo 1,3458 r. [Ipu usmepenun nosydeHo 3Hauenue 1,3582.
Onpenenutb aOCONIOTHYIO U OTHOCUTENIBHYIO MTOTPEUTHOCTh U3MEPEHHUS.
2. IlpenenpHOE pa3zdaBlieHHNE HOHOB AFOMUHHS TTPH MUKPOKPHCTATIOCKOTMYECKOM OTKPHITUH PAaBHO
150 000 mu/r, MUHHMaNbHBIM 00BeM wucciaeayemoro pactBopa paseH 0,06 mi. Boerumcaurts
OTKPBIBAEMBIH MUHUMYM.
3. B xakoM oObemMe BOJBI HAJO0 PACTBOPUTH 2 MOJb TMAPOKCHAA HATpHs, 4ToOBl moxyduTs 20-%
pactBop?
4. Ckonpko MuumutpoB 0,2 M pacTBOopa MOKHO IHPUTrOTOBUTH M3 250 M1 pacTBOpa COJSIHOM
KHUCJIOTHI, Meroriero TuTp 0,03650 r/mn?



5. CKoJIbKO TpaMMOB AUXpOMaTa KaJlus HaJlo B3ATh JyIsl IpurotoBieHus 200 M1 pacTBOpa, UMEIOIIETO
tutp 0,004904 r/mi1, eciu 3TOT PacTBOP MCIIONIB3YIOT KaK OKUCIUTEIND?

Bapuanr 2
1. OnpenenuTh OTHOCUTENIBHYIO IIOTPEIIHOCTh U3MEPEHHS MaccoBOil 1osiu (B %) cepsl B yrie, eciu
BmecTo 3,12 % noaydeno 3,05 %.
2. IIpenenpHOE pa3daBiieHNE MOHOB KajbIHs B pacTBope paBHO S50 000 Mi/T, MUHUMAaTBHBIA 00BEM
pacTBopa, HeOOXOIMMBIH JJIsl OTKPBITHS MOHOB KaJIbIUs IeHCTBUEM oKcallaTa aMMoHus, paseH 0,03
MJI. BBIUHCIUTE OTKPBIBAEMBIM MUHUMYM.
3. B 270 M Boaw! pactBopeHo 30 r xsopuaa Hatpus. KakoBa MaccoBast 10151 paCTBOPEHHOIO
BemecTBa (B %)?
4. CxoJIbKO IpaMMOB MepMaHTaHaTa Kajus HaJlo B3ATh Ui purotosiaeHus 2 i 0,5 H pacTBopa, eciu
JaHHBIN PACTBOP UCIIOJIB3YIOT B KUCIION cpene?
5. PaccunrtaTh TUTP ¥ HOPMAJIbHYIO KOHIIEHTPAIUIO PacTBOPa COJIbl, eciiv B 250 MI1 BOABI paCTBOPUIIU
5,3 r 6e3Boanoii Na,COs.
Tema: 3akoH AelicTBHS MacC KaK OCHOBA Ka4eCTBEHHOI0 aHAJIM3a

Bapuanr 1
1. BeIYMCIUTh KOHIIEHTPAILUIO HOHOB H" u CN' B 0,1 m pactBope, eciu Kyen = 7,2¢ 10729,
2. Beraucnuts noHHyI0 ciity u aktuBHocTh HoHOB Na™ 1 CI™ B 0,01 M pactsope NaCl.
3. CKkoIbKO MOJIeH YKCYCHOM KUCIIOTHI cieayeT 100aButTh K 1 11 1 H pacTBOpa aneraTa HaTpHsl, YTOOBI
pacTBOp cTaj HEUTPAIbHBIM?
4. Onpenenuts pH OydepHoro pactBopa, conepkamero 1,1 M ruapokcuaa ammonus u 1,1 M xmopuaa
AMMOHHUSIL.
5. Beraucnure npousBeeHne pactBopuMoctu xpomara cepedpa AgoCrOq, 30as , uto B 100 M
HACBIIIEHHOTO pacTBopa ero coaepxkurcs 0,002156 r.
6. OnpenenuTh KOHCTaHTY U CTENeHb TUIpoin3a coiu Gocdara kanus mo Tpersedt crynenu u pH 0,12
M PacTBOpa TOU COJIH.

Bapmuanr 2
1. Beraucnuth crenens nonm3anmu 0,1 M pacteopa HCN.
2. CKOIBbKO MOJIeH KpUCTANTNYECKOro aleTara Kanus Heooxoaumo pactBopuTs B 100 M 0,0375 m
pacTBopa YKCYCHOM KHCIIOTBI, 4TOOBI nosyuuTs pH pactBopa, paBHbIii 5,437
3. BbuncanTh pacTBOPUMOCTD OKCalaTa Kajablys, €CIU IPOU3BEIECHUE PACTBOPUMOCTH €TI0 PABHO
2,57-10°,
4. bydepnas cucrema conepxut 0,1 M mypaBbuHOi kucnotsl u 0,1 M popmuata kanus. OnpenennTb
pH.
5. Paccunrath creneHs rupoiansa conu nepoii crynenu u pH 0,02 1 pactBopa cynbduia aMMOHHUS
(NHy),S.
6. Kak momHo OyzeT ocaxk[ieH XxpoMar-HoH B Buze xpomata cBuHia PhCrO, k MOMEHTY BbINaeHUsI
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 HaOmroaTh? Hamrcats ypaBHeHUsT peakiuii 1 000CHOBAThH HAIpaBIeHUE UX (Cpemaa Kucmas).
2. PaccuurtaTh peloKC-NOTEHLMAN epMaHraHaT-uoHoB npu KoHueHTpaimsax [MnOs] = 0,1 moms/m,
[Mn®*]= 0,01 mous/n u ipur pH pacTBOpa, paBHOM 7.
3. Hanmcare ypaBHeHMe M 10J00paTh KOI((UIMEHTHl peakluh OKHCICHHS CyJIb(pHAa MBIIIbIKA
As,;S3  koHmeHTpupoBaHHOU a3oTHOW Kuciotoir HNOj, kKoTopast mpu 3TOM TpeBpamaeTcss B OKCHIT
asora NO,.
4. MoxHo nu cynbdar xpoma Cry(SO,)3 okuciuts azotHoi kucinotoir HNO3z 8 HoCr,0O7?
5. Hammcath ypaBHEHHE peakUMd U ToA00paTh KO03(UIMEHTH mpolecca OKHUCICHUS Cyabpuaa
XKee3a pa30aBICHHBIM PACTBOPOM a30THOW KUCIIOTHI, €CJIU TPOTYKTHI PEAKITUN Fe**, S, NO u H,0.

Bapuanr 2



1. B kakoM HampaBiieHUU OyAeT MPOTeKaTh PeaKiys, €ClIU CMEIIaTh paBHbIE 00bEMBI PaCTBOPOB COJIEH
OJIMHAKOBBIX KOHIEeHTpanwii (1 mMonb/im) xmopuna xenesza (I11) u xmopuna xenesa (I), xmopunga onosa
(IV) u xnopuaa omnosa (I1).
2. BoluuCIUTh peIOKC-TIOTEHIIMANI B PacTBOpE, B KOTOpoM coaepxurcs [MnOy4 | = 1 mons/m, [Mn2+] =
1 mons/n 1 [H'] = 10 moss/n.
3. Hancath ypaBHeHHe peakiuu nepokcuaa sogopoxa HyO, ¢ Cr¥* B menounoii cpene. IlomxoGpath
KO3 PHUITUEHTHI, CYUTAs, 9TO crt — CrO42'.
4. MoxHo i1 ipoBectu peakiuio okuciaeHus Cry(SOy)s B Cr2072', neiictByst (NH4)2S,0g?
5. Hammcate ypaBHEHHME peakiuu OKUCIeHHUs MmaBeneBod Kuciotel HCy04:2H,0  pactBOpoM
IIepMaHraHaTa KaJjus.
Tema: KommiexkcooOpa3zoBanue

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 (Monb/n) 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 kanus? OTBET NOJATBEPAUTE PACUETOM.

Bapuanr 2
1. K 0,2 m pactBopy CuSO, noGaBuim paBHBIA 00beM 2 M pacTBOpa aMMHaka. BerauciuTh
KOHI[GHTpanuio uoHa CU™, ecinu cumraTh, 4TO B pAacTBOPE OOPA3yIOTCS KOMILICKCHBIC HOHBI
[Cu(NHg).]*".
2. OOpasyercs i ocamok cynbpuma kaamus, ecim kK pactBopy 0,1 M Ky[Cd(CN)4] moGaButh
CyIb(QHI-MOH, KOHIEHTpALHs KOTOPOro COCTABIsET 2 10°® moss/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 amMmuaka, eciii 00pa3yroTcs
ToBKO KoMIutekcHble HoHbl [Ni(NH3)g]*.
KosmuyecTBeHHbIN aHAJIN3

Tema: I'paBuMeTpHYeCKHl aHAIN3

Bapuanr 1
1. Cxonpko MuTWIUTPOB 10 %-Hol consiHOM kucnoTel (p = 1,049) TpebyeTcst nisi pacTBOpEHMS
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
ocaxmaroT B Buje AgCI?
4. Kakoit oobeM 1,5 H HCI ¢ 200 %-HbIM U30BITKOM NTOTpeOyeTcsi, 4ToObI pacTBOpUTh 0,2 T kene3a?
5. CKOJBKO JUTPOB BOJBI TOTPEOYETCs Isl pacTBOPEHHsI MPH KOMHATHOHM Temrieparype 3 r 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 mpu 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, ciexyer B3sTh, uT00BI pacTBOpuUTh 0,5 T
uHKa?
5.KakoBa Oyner motepss ot pactBopumoct BaSO, B 200 mMi pacTBopa mpH OCaXICHHH Oapust
n306ITkOM H>SO4 B 0,001 Mous/n?

Tema: Turpumerpuuyeckuii (00beMHbIH) aHAIH3

Bapmuanr 1

I. B 250 ma Boasl pactBopmwian 00,3180 r xnopuna Hatpusa. PaccuutaTh TUTP U HOPMaJIbHYIO
KOHLEHTPALUIO [IOJIyYEHHOT'O0 pacTBoOpa.
2. 20 mu pacTtBOpa XJiopHuaa Kajlusi HEM3BECTHOW KOHUEHTpamuu pearupyer ¢ 23,53 mu 0,02000 u
pacTBopa HUTpaTta cepedpa. OnpeaeaTuTb HOPMAIbHYIO KOHIICHTPALUS XJIOPH/Ia KaJIHs.
3. BoruncnuTh, CKOJIBKO TPaMMOB THIPOKCHIA HATPUS COAECPKAIOCh B paCTBOPE, €CIIM Ha TUTPOBAHHE
ero u3pacxoaoBano 24,35 mi 0,1020 # pactBopa HzSO4.
4. Ha He#Tpanu3anuio pactBopa, coaepsxaimiero 0,5 r kaycTudeckoi coapl, nzpacxogoBano 20 mi 0,5
M pactBopa HCI. Beruncauts maccoByto noiro (%) NaOH B o6pasie.

5. Onpenenuth THP pPACTBOpPA YKCYCHOW KHCIOTBI, €CIM Ha TUTPOBAHHE 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 mnouwio 17,81 mn pactBopa ruapokcuaa HaTtpus. OnpenenuTb KOHICHTPAIUIO
pactBopa NaOH.
3.HaBecka cynbduna nHarpus B 1,9525 r pactBopeHa B mepHoil konbe Ha 250 mu. K 20 mi storo
pactBopa npmiuto 40 mi 0,168 H pacTBopa Hiona. Ha TupoBanue n30bITKA 102 3pacxoaoBano 41,25
mi 0,09520 u pacTBOpa THOCY/IbGaTa HaTpUsl. Beruucnute MaccoByto nomto (B %) NaySs o6pasiie.
4. Kakylo HaBecKy SHTapHOM KHCIIOTBI HaJ0 B3SITh JJI YCTAHOBKM TUTpa npubnusurensHo 0,4 H
NaOHwmeronoM oTnenbHOM HaBeCKH, YTOOBI Ha TUTPOBAHUE NPHUTOTOBIEHHBIX M3 HUX PacTBOPOB
pacxonioBanoch He Oosiee 20 M1 yCTaHABIMBAaeMOT0 pacTBopa?
5. Hasecky cepeOpsiHoro crasa B 1,3516 r pactBopuiu B HNOs u pactBop pazdasuiu 10 oosema 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. Ckombko rpammoB  HyC,04:2H,0 Hamo B3sTh ms yctaHoBku THTpa 1 H pactBopa KOH metomom
OTJENIbHBIX HAaBECOK, YTOObI Ha THUTPOBAHUE IMOJYYEHHBIX PAaCTBOPOB PAcXOJ0BAJIOCh OKOJO 25 mil
yCTaHaBIUBAaEMOI'0 pacTBopa?
2. Ha TtutpoBanue pactBopa, coxepkamero 3,1580 r TexHMYECKOro THIPOKCHIA Kaiud,
n3pacxoaoBano27,45 mir 1,9655 u pacrBopa HCI. Beraucnuts MmaccoByro noio (B %) KOH B obOpasie.
3.K 50 mn 0,1 # HCOOH mnpu6asneno 40 mi 0,1 m pactBopa NaOH . Uemy pasen pH cmecu?
4. HaBecka mpamopa B 0,2834 r pactopena B 30 mut 0,3933 u pactBopa HCI. Ha tuTpoBanue n30biTka
KucnoTel u3pacxonoBano 14,10 ma 0,4409 u pacrBopa NaOH. Beruucnuth mMaccoByro om0 (B %)
npumeceit B oOpasie.
5. Boruucnute uHAMKaTOpHYI0 omuOKy tuTpoBanus 0,1 m mypassuHo# kuciaotst HCOOH 0,1 M
pactBopom NaOH ¢ meTtunoBsiM opanxeBbM (pT=4).

Bapmuanr 2
1. Kakyro HaBecky 0€3BOJHOI COJIM HY)XHO B35Th, YTOOBI Ha ee TuTpoBaHue 10 CO2 pacxoaoBaioch
651 20 M1 0,1 1 HCI?
2. Cxonbko rpammoB HySO4 comepikutcst B pacTBOpe, €ClIM Ha HeWTpaiau3anuio 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 meximy
HemocTaTkoM M u30BITKOM B 0,1 % oT skBuBanienTHOrO Konudecrsa HCI.



4. HaBecka CBEXKENEPEKPUCTAIIIM30BAHHON IIaBeJIeBOM KHUCIOTHI B 1,3455 T pacTBOopeHa B MEpHOit
kostbe Ha 250 mi. Ha tutpoBanue 20 mi 0,09768 1 NaOH pacxoxyercs 22,88 mMi1 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:
coJiepkaHue ero B oopasue 46 %, mepHas kosba Ha 250 M, 171 TUTPOBAHUS B3ATO 25 MII pacTBopa, B
oroperky Ha 50 mi HaymuT 0,05200 H pacTBOop nepManranara kamuss KMnQO,.
4. Ha aHanu3 nocTynui TEXHUYECKUM o, uMeromuid 25 % Heokuciaomuxcs npuMmeceil. Paccunrars
HABECKY 10J1a, KOTOPYI0O MOXXKHO B3BECHTH JJs aHaiu3a, ecinu 0,1 H pacTBOp THOCyib(haTa HaTpus
Na,S,03 ObLT HAIUT B OIOPETKY Ha 25 MII.
5. Omnpenenuth MaccoByr noito (B %) cynbduma Hatpus B oOpasne, ecnu HaBecky B 4,2000 T
pacTBopwIId B MepHOU Koi10e Ha 500 ma u k 25 M ero npwmmm 50 mu 0,2000 H pacTBOpa #ona.
N36bITounbIi o orTuTpoBan 46,06 M Tnocyibdara Harpust NaS;03 (K=1,234 k 0,1 u).

Bapuanr 2
1. OnpenenuTs KOHCTAHTY PaBHOBECHUS PEAaKLIMU B3aUMOJIeHcTBUS Hofa u cepoBogopoaa HyS.
2. J1ng ycTaHOBJIEHUS] KOHIIEHTPAIMK pacTBOpa NepMaHraHara Kajausi HeoO0xoauMo npurotoButs 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 06paboTanu KOHLIEHTPUPOBAHHON XJIOPOBOJOPOIHON KUCIOTOH. XJiop,
KOTOpBI 00pa3zoBajicsl MPU HArpeBaHUM BO BPEMs pEaKLUH, MOTJOTUIM PAacTBOPOM MOAMA Kallus.
BeinenuBmmmiics #ox orrurposanu 0,05200 H pacTBOopoM THOCyIb(haTa HaTpus, 3aTpaTuB 42,53 mi.
Onpeaenutb MaccoByio 101110 (B %) okcuaa maprania (1V) 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 ocaskieHHs B KOMILIEKCO00pa3oBaHus
Bapmuanr 1
1. Kakum ycinoBusM JOJKHBI OTBEUATh PEAKIIMU, UCTIOIb3YEMBIE B METOJE OCAXKACHUA?
2. U3 naBeckn NaCl mpuroroBmmu pactBop B Koidoe eMkocThio 500 mi. K 25 mi momydeHHOTO
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 miut 0,1158 1 pactBopa NH4SCN. PaccunrtaTs npoueHT no
Macce XJopa B aHaJIM3UPYEMOM BEILIECTBE.
4.Paccuuraiite, cCKoJIbKO rpamMMoB TpuijoHa b morpebyercs s mpuroroBienus 250 ma 0,05 v
pacTBopa.
5. PaccuutaTh KOHIEHTpALMIO MI-3KB/J1 MarHusi B Boje, eciau npu TuTtpoBaHuu 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 3akmtogaercs cymHocTh MeTosa Mopa u @osnbrapaa’?
2. Paccunraiite HaBecky NaCl, uto6sr mpurortoButs 250 M 0,05 H pacTBOpa, HEOOXOIUMOTO IS
ycraHoBkH TuTpa pactBopa AgNOs.



3. Cxonpko MummmuatpoB 0,05000 1 AgNOs3 noiiner Ha TuTpoBanue 20 M1 pacTBOpa, MOJYYEHHOTO
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 TutpoBanme 25 mu 3toro pactBopa m3pacxomoano 11,20 mum 0,05240 m paGouero
pacTBopa TpuiioHa b, a Ha TutpoBanue 100 M (ocie oTAeICHUS Ca2+) nouwio 21,65 mi. Beraucauts
MaccoBble 10y (B %) KaJabIUs ¥ MarHusi B 00pasiie.

5. CKoJIbKO TpaMMOB TpuiioHa b Hao B34Th A1t npurotoBienus 2,5 1 ~ 0,1 H pactBopa?

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

Onenka TpeboBanusi kK 3HAHUAM

OTJIUYHO IIPUBEACHBl  IIOJHBIE  IPAaBWIbHBIE  PEIIEHUS, OTBETBl  I'PAMOTHO
apryMeHTHPOBAHbI

XOpOLLO JIOTIYIIEHbl HE3HAYMUTEJIbHBIE IIOTPEIIHOCTH IIPU OTBETaX Ha BOIPOCHI,

apryMeHranus Obljia He TOJTHOM

YAOBJICTBOPUTCIIBHO B OTBCTAX HA HCKOTOPBIC BOIIPOCHI AOITYHICHBI pr6ble OH_II/I6KI/I, 4aCTb
BbBIBOZIOB HC apryMCHTHPOBAaHA WUJIK APpTYMCHTHUPOBAHA HCIIPABUIIBHO

HEYHAOBJICTBOPUTCIILHO otBeTHl Ha 50 u Ooxee % BOIIPOCOB OH_II/I60‘IHBI, OOJIBIIMHCTBO BBIBOIOB
HC apryMCHTHUPOBAHLI UJIM apIr'YMCHTUPOBAHBI HCIIPABUIIBHO

Ilpumepnule sapuanmul mecmogvlx 3a0aHuil

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. KakuMu cTaiMsiIMH XapaKTepu3yeTcs:i KpUCTANIU3anMA.
1. OGpa3oBaHMEM 3apOJIBIIIEBHIX IEHTPOB KPUCTAITU3AINH U JaTbHEUIIINM UX POCTOM;
2. OOpa3oBaHUEM MEJKHX KPUCTAIJIOB U POCTOM KPYITHBIX.
3.Uro siBisieTc NPAaBUWIBLHOCTHIO aHAIHM3a?
1. PazHOCTh MEX Y MOITy4E€HHBIMU PE3yJbTaTOM U UCTUHHBIM MJIM 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 BBI3BIBACTCS HECOBIIAICHUEM ITOKA3aTelsi TATPOBAHUS
WCTIOJIB3yeMOT0 HHANKATOpA ¢ BeMMYMHON pH B TOUKE SKBUBaJICHTHOCTH.
2. Okpacka MeHsIeTCsl B OIIpeIesiieMOM HHTepBasie 3HaueHuit pH He cTporo B Touke
HKBUBAJICHTHOCTH.
6. TurpuMeTprYecKHii MeTOJ aHAIHU32 OCHOBAH HA ONpeeTeHUM:
a - Macchl UCCIIElyeMOr0 BEIECTBA;
0 - oObema peareHTa, U3pacXo0BaHHOI'O HAa PEAKIMIO C MCCIIEyEeMbIM BEIIECTBOM;
B - KOJIMYECTBEHHBIX U3MEHEHUH (PU3MUECKIX CBONCTB CUCTEMBI

7. MoMeHT IKBHBAJEHTHOCTH B KOMILJIEKCOHOMETPUHU YCTAHABJINBAETCS ¢ MOMOIIBIO:
a- JakMycoBoil Oymaru;  0- peHondTanenHa; B- METAJUIOXPOMHBIX HHIUKATOPOB




8. KosmuecTBO cBsi3eil ¢ KOMILIEKCO00Opa3oBaTeieM Ha3bIBAKOT:
a- TUAPATHBIM YHUCJIIOM;
0- KOOPIMHAIIMOHHBIM YHCIIOM;
B- YHCJIOM 3aIOJHEHUS

9. B kOMILIEKCOHOMETPHH B KayecTBe JIMTaH/Ia Yallle BCero HCnojab3ylT:
a- aMMHaK
0- 11aBEJIEBYIO KUCIIOTY
B- TpUJIOH b
10. O0pa3yomeecsi KOMILIEKCHOE COeJUHEHNE HHAUKATOPA C KATHOHOM MeTaJ/LlIa MeHee
NMPOYHOE , YeM KOMILJIEKC ITOr0 :Ke MeTajljia ¢ TpWionoM b, moaromy Tpujion b BbiTecHsier
HHIMKATOP € COOTBETCTBYIOIUMH U3MEHEHUSIMH I[BETOB M0 YPABHEHHIO:
a- Melnd” + H,T? <> MeT? +HInd* + H*;
6- Melnd + H,T* <> MeH,T* +Ind* +
B- Melnd” + Na;H, T <> MeHT +2Na* + H* +Ind*
11. B ocHOBe MeTO1a HENTPAJIU3ALNMH JIEKUT XUMUYECKAS PeaKIMsi:
1) oKuCIUTENHLHO-BOCCTAHOBUTEIbHAS
2) KOMILUIEKCOOOpa30BaHuUs
3) ocaxneHus
4) KHUCIOTHO-OCHOBHOTO B3aMMOJCHCTBHSL.

Tecr 2
1. KosimyecTBO 0caauTesib
1. Ompenensiercss coiepKaHUEM OIPENEIsIeMOro 3JeMEHTa B HCCIEeyeMOM BEUIECTBE, U OT
BEJIMYMHBI HABECKH aHATTU3UPYEMOT0 BEIIECTBA.
2. OmpenensieTcs 00bEM UCCISTYEMOT0 PacTBOpa.

2.®axkTophbl, BIMsONIME HA (OPMY U CTPYKTYPY 0CA/AKAa.
1. Temneparypa, OPSAOK U CKOPOCTh OCAXkIECHUE PA3IMUHBIX COJIEM B pacTBOPE.
2. KoHueHTpaius, CKOpocTh, MPUPOa pearupyrowero. BemecTsa.
3. Yto siBisieTcs TOYHOCTHIO AHAJIM3A?
1. Pa3HOCTBh MEXTy OJIyY€HHBIMH PE3yJIbTaTOM U UCTUHHBIM WM Haubosee
JIOCTOBEPHBIM 3HAYECHHUEM.
2.0THo1IeHrne adCOMOTHON 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 COeIMHEHHS COCTOSAT U3 KOMILJIEKC000pa3oBaTtes (HeHTPAJIBbHOI0 ATOMA) H

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- JCHTaTHOCTHIO; 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 ¢ kKaTnoHOM Me?* Goree NMPOYHOe COeIMHEeHNE M0 CPABHEHUIO ¢
KoMILIeKcoM Me” ¢ HHIHKATOPOM, TO IPHMEHSIIOT:
a- METOJ1 IIPSIMOTO TUTPOBAHUS;
0- MeToJ1 0OpaTHOTrO TUTPOBAHMS;
B- TUTPOBAHHE 3aMECTUTES
11. TuTrpoBaHue- 3TO:
1) koHTpONIHpyeMoOe T00aBIeHHE pabovero pacTBopa (TUTpaHTa) K aHATU3UPYEMOU CHCTEME
2) no6aBiieHHE pacTBOpa aHAIIM3UPYEMOI'O BEILIECTBA K pACTBOPY U3BECTHOM KOHIICHTPAIIUU
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 KPyMHOKPHUCTAJIMYECKHX 0CA/IKOB, HE00X0IMMO:
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 KOHIEHTPALIMK PACTBOPOB U3 FOPSYHX PACTBOPOB, OCAAUTENh MPUITUBATH
BEIIECTBA, CIOCOOCTBYIOIINE OCAIKA.
3. Kakyio omin0Ky Ha3bIBalOT a0COTIOTHOM ?
1. Pa3HOCTh MeXIy MOTYYEHHBIMU PE3YIbTATOM U HCTUHHBIM WK Hanbolee
JIOCTOBEPHBIM 3HAYCHHUECM.
2. OrHomeHue abCoMIOTHON OMUOKY K MICTUHHOMY 3HAYEHUIO.
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, n3MeHeHHe
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 DJIEKTPOJIUTOB;
0- c1a0bIX AJIEKTPOJIUTOB,;
B- TOJIBKO MPU HATPEBAHHUH
9. B BOiHOM pacTBOpe ¢ KATHOHAMM Me?* MPOUCXOJAUT MPOLECC, ONMUChIBAEMbI YPABHEHHUEM::
a- Me” + H,T* — MeT> + 2H';
6- Me”™ + NagH,T <> Me H,T +2Na";



B- Me”* + H,T> — MeHT + H'
10. PacyeTbl B KOMIVIEKCOHOMETPHH NPOBOJASITCA HA OCHOBeE:
a- CJIEACTBUS U3 3aKOHA SKBUBAJIEHTOB, T.€. YUCJIO MOJIb SKBUBAJIEHTOB TPUJIOHA b 1
OIPEEIIIEMOT0 BEIIECTBA PABHBL;
0- paBeHCTBa 00bEMOB PacTBOPOB TpuiIoHa b 1 onpenenseMoro BemecTsa;
B- PaBEHCTBA KOHLEHTpalMil pacTBOPOB TpuiloHa b 1 onpeznenseMoro BeliecTsa
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 XUMHUUECKOH (hopMylie, JOCTATOYHAS] XUMUYEeCKast
YCTOMYUBOCTb.

2. Kakye omu0OKH HAa3bLIBAETCA CHCTEMATHYECKHMH cnyqaileMMn?

1. Ommbka MOXET IMETh Pa3MEPHOCTh U3MEPSEMbIX BETMYMH HEM30CKHBIM ITPU
THO0OM OTIPE/ICIICHHUH.
2. Ilpu mpoBesneHuu aHanu3a npoObl B pa3HbIX JabopaTopusx. [lorpenHocTy, 0JMHAKOBBIE 110
3HAKY U BIMSIOIINE HA PE3YJIbTaT B CTOPOHY €r0 YBEJIMYEHHUS], TM00 B CTOPOHY YMEHBILIECHUS.
3.YTo0 siBJIsAETCH YyBCTBUTEJIbHOCTHIO aHAIM3A?

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.Bennunna pH, npu KoTOpO# 3aKaHUMBAIOT TUTPOBAHUE C JaHHBIM
WHJIUKATOPOM.
2.WnTepBan Mexay AByMs 3HaueHUsIMH pH, B KOTOpoM OyJieT MPOUCXOANUTh
IMMOCTCIICHHOC U3MCHCHHUEC [IBETA MHAUKATOPA

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

NMPOTHUBOIOJI0KHO 3apsiz>KeHHbIe HOHBI, KOTOPbIE COCTABJSIOT 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 KOMIJIEKCOHOMETPHUH oOMpe/iesieHie §0JbIIMHCTBA KATHOHOB MPOBOIST 00BIYHO B:
a- HEUTpaJIbHOMU cpelie;



0- B arretaTHOM 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. OnpeneneHue KOJIMUYECTBEHHOTO COAEPKaHMSI XUMUUECKUX SJIEMEHTOB B
COCIIMHCHUSIX.
2. OmnpeneneHre 00bEMOB, KaK OTPECIIIEMOTO BEIIECTBA, TaK U pearcHTa.
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 a0COJTIOTHOM?

1.Pa3znocTth MCKAY IMOJIYYCHHBIMHU PE3YJIbTATOM U UICTUHHBIM UJIA Hauooee
JOCTOBCPHBIM 3HAUYCHUCM.
2.0THoO1IEeHHE a0COIIOTHON OIIMOKH K HCTUHHOMY 3HAUCHUIO.

4. HopmaibHasi KOHIEHTPALUSA ITO:
1. CM:n/V
2.Cn=n/m,_y
3. Cy=m/2V
5 .Kakue ¢aKkTopbl BIUSIOT HA MOKA3aHUSI HHAMKATOPOB?
1.Okpacka HHIUKATOpa JA0JKHA OBITH XOPOIIO 3aMETHOM, 1IBET MHAUKATOpa
JIOJDKEH Pe3Ko U3MEHsieTcsl B He0obIoM nHTepBase pH, nusmenenue
OKPACKH JIOJKHO OBITH 00paTHUMBbIM.
2.DuKCUpOBaHUE TOUYKH KBUBAJIECHTHOCTH.
6. B kauecTBe HCXOIHBIX BEIIECTB B KOMIIJIEKCOHOMETPUH HCIOJIb3YIOT XHMHYECKHU
YHCThIE:
a- XJIOpUJ Maruusi; O- TUJIPOKCHU] HATPUS;  B- LIABEJIEBYIO KUCIIOTY
7. BHyTpeHHssl U BHELIHSIS c(pepbl CBSA3aHbI:
a- TOHOPHO-aKLENTOPHOU CBA3BIO;
0- MOHHOH CBS3bBIO;
B- BOJOPOJHOMN CBSI3bIO
8. Juccoumanus BHyTpeHHeil cdepbl yBeJMYUBAETCs:
a- ¢ IOHWKEHUEM TeMIIepaTyphl;
0- C yBeJIMYEHHEM KOHLIEHTPAIIMH KOMIUIEKCHOTO COEAMHEHUS;
B- C YBEJIMUYEHUEM pa30aBieHuUs
9. B BoHOM pacTBOpe HHANKATOP IPHOXPOM YePHbIH AUCCOLUMPYET B ABE CTYIICHH:
1) NaHzInd - Na* + H,Ind",
2) Holnd” <> H* + HInd?".
1ocJIe 9ero ¢ KaTHoHaMi Me?* pOMCXOauT peaKis:
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 MOBSI3KY;
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 4acTHIla BEIIECTBA, KOTOpasi B JaHHOM peaKIMu SKBUBAJICHTHA OJJHOMY UOHY
BOJIOPOJa WJIK OJHOMY DJICKTPOHY
3) peasibHas WK YCIOBHAs, KOTOpas B IAHHOW PEAKIIMU SKBUBAJICHTHA OJIHOMY HOHY
BOJIOPOJa WJIK OJHOMY JICKTPOHY.

Kpumepuu OUECHKU Oomeema cmyéeuma npu 6bInNOJIHEeHUU mecmoeblx 3a0anuii

Ouenka TpeGoBanus K 3HAHUAM

OneHka «OTIMYHO» BBICTABISIETCS CTYJEHTY, €CIM OH INIyOOKO M
IIPOYHO OCBOUJI IPOrpaMMHBIH Martepual, HCYEpIBIBAIOIIIE,
IIOCJIEZI0BATENBHO, YETKO U JIOTUYECKH CTPOMHO €ro U3JaraeT, yMeeT TECHO
yBSI3bIBaTh TEOPUIO C IMPAKTUKON, CBOOOJHO CIIpaBIIIETCA C 3ajJadaMmy,
BOIIpOCAMM UM JPYTMMM BUJAMHM I[IPUMEHEHUS 3HAHWM, IIpUYEM HE
3aTpyIQHSIETCS. C OTBETOM HpU BUJOU3MEHEHMM 3aJaHUM, IPaBUIBHO
000CHOBBIBAET ITPUHSTOE PELICHHE.

OTJINYHO

OHCHKa «XO0pOoMO» BBICTABIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT
Marepuajl, TIpaMOTHO HW II0 CYHICCTBY MU3JIara€t €ro, HCE OOITyCKasd
CYHICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, MPAaBUJIBHO IMPUMCHACT
TCOPCTUUCCKHUC ITOJIOKCHUS ITPU PCHICHUUN ITPAKTUYCCKUX BOIIPOCOB U 3a/iaYy,
BJIAACCT HGO6XO)II/IMBIMI/I HaBbIKaMU U TPUEMaMH UX BBIITOJIHCHUS.

XOpOLIO

OLIeHKa «YOOBJICTBOPUTCIIBHO» BBICTABIIICTCA CTYACHTY, €CJIIM OH
HMECT 3HAHHA TOJIBKO OCHOBHOT'O XapaKTEpa, HO HE YCBOWII €TI0 IleTaJ'IGI\/JI,
AOIYCKA€T HCETOYHOCTHU, HCAOCTATOYHO IIPABUJIbHBIC q)OpMy.TII/IpOBKI/I,
HapyumCcHUA JIOTHYSCKOM IIOCIEIOBATEILHOCTH B M3JIOKCHHH IporpaMMHOTIO
MaTcpHrajia, UCHBITHIBACT 3aTPYAHCHUS ITPU 000CHOBAaHHUH OTBETA.

YAOBJICTBOPHUTCIBHO

OneHka  «HEYJTOBJIETBOPUTEIBHO»  BBICTABJISETCS  CTYACHTY,
KOTOpBI HE 3HAET 3HAYUTENIBHOW 4YacTH IPOrpPaMMHOIO Marepuana,
JIOHYCKaeT CymeCTBeHHI)Ie OH_II/I6KI/I, nMECT 3any21HeHI/I${ HpI/I OTBCTC Ha
BONpOChl M oOocHOBaHMHM  OTBeTOB. Kak  mpaBmio,  OIleHKA
«HEYJIOBJIIETBOPUTEIBHO» CTABUTCA CTYyJIEHTaM, KOTOpbIE HE MOIYT
MPOAOJIKUATH oOyueHue 0e3 JOTIOJTHUTEIIbHBIX 3aHITHI o
COOTBETCTBYIOIIEH TUCITUTIIINHE.

HEYAOBJICTBOPUTEIILHO

Ilepeuens éonpocos Kk IK3ameny
3 cemecTp
1. Beenenue. IlpenMer aHaJIUTUYECKOM XUMHUH, €€ CTPYKTypa. METOIOJIOIMUECKHUE ACIEKTHI

AHAIMTHYECKOM XHMMHH; €€ MECTO B CHCTEME HayK, CBS3b C MPAKTUKOW. 3HAUYCHHE aHATUTHUYECKOU
XUMHWH B paBBI/ITI/II/I CCTCCTBO3HAaHUA, TCXHUKHU, DKOHOMHUKU.




2. OCHOBHBIC AHAIIMTUYECKHE TPOOJIEMBI: CHIDKCHHE Tpenesa OOHApYKEHHs; IOBBIIICHUE
TOYHOCTH M N30UPATEIIbHOCTH, SKCIIPECCHOCTH aHAIN3a; aHaIu3 0e3 pa3pylIeHHUs; TOKaIbHbIN aHau3;
NYCTAHIIMOHHEIA aHann3. Buasl aHanusa.

3. OCcHOBHBIE ATalnbl pa3BUTHs aHAIUTUYECKOW XUMUU. COBPEMEHHOE COCTOSIHME M TEHICHLMU
pa3BUTUS AHAIWTUYECKOW XHMMHMM: HHCTPYMEHTAJIM3alUsA, AaBTOMATH3alUs, MaTeMaTU3alus,
MUHHATIOPH3AIMS, YBEJIWYCHHUE IOJM (PU3MUECKUX METOJOB, NEepexoJ K MHOTOKOMIIOHEHTHOMY
aHaJIU3y, CO3/IaHHE CEHCOPOB U TECT-METO/IOB.

4. MeTpo0oru4eckre OCHOBbI XMMUUYECKOTO aHATIN3a

5. OcHOBHBIE CTaAMHM XHMMHUYECKOrOo aHanu3a. BbIOOp MeToda aHamm3a U COCTABIIEHHUE CXEM
aHaiau3a. AOComOTHBIC (0€33TaIOHHBIC) U OTHOCUTEIIBHBIC METOJIbI aHAIN3a. AHAJIMTUYCCKHA CUTHAI
u iomexu. O0beM HHPOPMALIMK B aHATUTUYECKOM CUTHAJIE.

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

7. Knaccudukanusi morpemHocTeil aHanmza. CUCTEMaTHYECKUE W CIIyYailHBIE IMOTPEUTHOCTH.
[TorpemHoCcTH OTAEIBHBIX CTAANN XUMUYECKOTO aHAJIU3a.

8. CmocoObl TOBBIIIECHUS BOCIPOU3BOJAMMOCTH W MPAaBWIBHOCTH aHanuza. OpraHuzanus u
METOMOJIOTUS. ~ METPOJIOTHYECKOTO0  OOeCTeYeHHst  JESTeIbHOCTH  AHATUTHYECKOW  CITY)KOBI.
AKKpenuTanus aHanuTh4deckux Jsabopatopuil. IloBepka ammaparypbl, aTTecTalus HECTaHIApTHBIX
CPEJCTB U3MEPEHUM U METOJIMK aHaIMU3a.

9. Tunsl XUMUYECKUX PEAKIIUN U MPOIIECCOB B aHAIUTUYECKON XUMHUH.

10. KoncranTsl paBHOBECHsI peakuuii U nporieccoB. COCTOSHNE BEIIECTB B UJCAIbHBIX U PEATIbHBIX
cucreMax. CTpykrypa pactBoputened u pactBopa. ConpBaranusi, WOHM3ALMS, JUCCOLIMALIMS.
[ToBeneHne 3JIEKTPOIUTOB U HEAIEKTPOJIUTOB B PACTBOPAX.

11. Teopus [le6as-Xiokkens. Koadduumentsl aktuBHOCTH. KOHIIEHTpallMOHHBIE 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 OCHOBAaHUE U
pacTBopuTENb. KOHCTaHTBI KUCIIOTHOCTH M OCHOBHOCTH.

13. BuusHME NpUpOIBI PAaCTBOPHUTENS HA CHJIYy KHUCIOTHI M OCHOBaHWsA. Hupenupyrommii u
T depeHMpyroHii 3 GeKT pacTBOPUTEISL.

14. KucnotHo-0CHOBHOE paBHOBECHE B MHOIOKOMITOHEHTHBIX CUCTEMaX.

15. Bydepnsie pactBOopsl M HX cBoiicTBa. bydepnas emxocts. Beruucnenuss pH pactBopos
HE3apsKEHHBIX M 3apsDKEHHBIX KUCJIOT U OCHOBAHMM, MHOTOOCHOBHBIX KHCJIOT M OCHOBAaHMM, cMeCU
KHCJIOT U OCHOBaHUM.

16. Peakuuu xomiuiekcooOpa3zoBaHUs. THUIBI KOMIUIEKCHBIX COEJUHEHHMM, HCIOIb3YEMbIX B
aHanmuTHYeckor xuMuu. Knaccudukanus KOMIJIEKCHBIX COEIUHEHUH MO XapaKkTepy B3auMOJeHcTBUS
MeTaJUT-JTUTaH I, TI0 OJTHOPOJHOCTH JIMTaHa W IIEHTPAJILHOTO HOHA (KOMIIEKCOOOPa30BaTENs).

17.CBolicTBa KOMIIJIEKCHBIX COEIMHEHUH, UMEIONINE AHAIUTHYECKOE 3HAUYEHUE: YCTOMYHMBOCTB,
pPacTBOPUMOCTh, OKPACKa, JIETy4eCTb.

18. Crynenuatoe KomIuiekcooOpa3zoBanue. KoimdyecTBEHHBIE XapaKTEPUCTUKU KOMIUIEKCHBIX
COEIMHEHUI: KOHCTAHThl YCTONYMBOCTH (CTyrneHuYaThle U o0mMe), PyHKIUs oOpa3oBaHus (cpeqHee
JIMTaHIHOE YHMCII0), (PYHKIHS 3aKOMIUIEKCOBAaHHOCTH, CTENIEHb 00pa30BaHUsl KOMILJIEKCA.

19. ®akTopsl, BAUSAIOMNE HA KOMILJIEKCOOOpa30BaHUE: CTPOSHUE IEHTPATILHOTO aToMa | JINTaH/Ia,
KOHIIEHTpalusi KOMIIOHEHTOB, pH, MOHHas cwia pacTtBopa, Temmeparypa. TepmoamHamudeckas U
KMHETHYecKasi yCTOWYMBOCTh KOMITJIEKCHBIX COETUHEHHH.

20. BuusHHE KOMIUIEKCOOOpa30BaHMA Ha PACTBOPHUMOCTb COEIMHEHUH, KHUCIOTHO-OCHOBHOE
paBHOBECHE, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIN MOTEHIIMA CHUCTEM, CTAOMJIM3alMI0 Pa3IMYHBIX
CTereHell OKucieHus: 31eMeHTOB. CrocoObl TMOBBIIEHUS YYBCTBUTEIBHOCTH M U30MpATEIHLHOCTH
aHaJIM3a C UCIOJIb30BaHNEM KOMILUIEKCHBIX COeIMHEHUH.

21. OKuCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH. DJIEKTPOIHBIN ToTeHIHa. Y paBHeHUe HepHcTa.
CranmapTHbIi 1 GOpMaTTbHBIN MOTCHIIHAIIHI.

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



BOCCTAHOBUTENbHBIX peakuuid. [IoHsATHE O cMelaHHBIX MOTEeHIUanaxXx. MeXaHU3Mbl OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIUH.

23. IIporecchl ocaxaeHUsI U COOCAXKIeHUs. PaBHOBecHe B CUCTEME PacTBOP - 0camok. Ocaaku v uX
cBoiicTBa. CxeMa oOpa3oBanms ocajaka. Kpucranmmdeckue u aMop(HbIe OCaIKu.

24. YcnoBus MOJy4eHUs KPUCTATMYECKUX ocaakoB. ['omorenHoe ocaxaeHue. CTapeHue ocajka.
[TpuuuHs! 3arps3HeHUS ocanka. Kiaccudukaius pa3audHbIX BUIOB coocaxaeHus. [1010XKUTeTbHOE ’
OTpHULIATENIbHOE 3HAYEHUE SBJIECHUS coocaxaeHus B aHanuze. OCOOEHHOCTH 00pa30BaHuUsl KOJIJIOUIHO-
JUCIIEPCHBIX cucTeM. Mcronb30BaHre KOJUIOUIHBIX CUCTEM B XUMUUYECKOM 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. dusnueckue MeToAbl OOHApYXKEHHS U UIACHTU(UKAMH HEOPTaHMYECKUX M OPraHUYeCKUX
BellecTB. MUKPOKPUCTAINIOCKOIIUYECKUI aHaIN3, MMPOXUMHUUECKUN aHau3 (OKpallluBaHUe TJIaMEHH,
BO3TOHKa, 00pa30BaHUE MEPIIOB).

28. KanenbHblil aHamu3. AHaIU3 pacCTUPAHUEM TTOPOIIKOB.

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

30. Meroaps! skcTpakuuu. Knaccudukanus. TeopeTnyeckue 0CHOBBI METOJIOB.

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

32. Xpomarorpaduueckre MeToAsl aHanmusa. Kiaccupukammst metonoB. KadecTBeHHBIH U
KOJIMUECTBEHHBIN XpoMaTorpaduuecKkuil aHalu3.

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

34.KunxoctHas xpomarorpadus. Buzpsl sxkuakoctHON XpoMaTorpaduu.

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

36. IlnockoctHas xpomatorpadus. OOmme mnpuHIMNBI pa3aeneHus. CrocoObl MOMyuYeHUs
MJIOCKOCTHBIX XpomaTorpamMm. PeareHTwl Uisi WX TPOSIBICHUS. bymadsicnas xpomamocpaghusi.
Mexanusmbl pasnenenus. [lomBmwxkubie ¢aspl. [IpenmymnectBa u  HemocTtaTtku. 1oHKocCHOUHAA
xpomamoepagus. Mexanuszmsl pazaenerus. CopOeHThI 1 moaBuwkHbIe ¢a3pl. O01acTU TPUMEHEHHUS.

4 cemecTp

1.I'paBumMeTpudeckuii MmeTo]] aHanu3a. CyIHOCTh TPaBUMETPUUYECKOTO aHAIN3a, TPEUMYIIECTBA U
HeslocTaTku MeToja. [lorpemrHocTy B rpaBUMeETpHuUecKoM aHanu3e. OOmas cxema oIpeJeseHui.
TpeboBanus k ocaxaaeMoil 1 rpaBUMeTpruueckoit popmam. TepmorpaBuMeTpudyecKuil aHaIus.

2. Meroasl TuTpuMeTpuueckoro ananusza. Kmaccuduxamms. TpeOoBaHusi, mpenbsBisieMble K
peakuuu B TUTPUMETPUUECKOM aHaiu3e. Bunabl TuTpumerpuueckux omnpeneineHuil. CrnocoOb
BBIPAXEHUS KOHLIEHTPALM pacCTBOPOB B TUTPUMETPUH.

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

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

5. Meroasl  OKHMCIUTEIBHO-BOCCTAHOBUTEIBHOTO  TUTpoBaHUsA.  IlepmaHranaromerpus.
Onpenenenne xene3a(ll), mapranma(ll), okcamaros, mepokcuaa Bo10pOaa, HAITPUTOB.

6. Monomerpus m unogumerpus. Cucrema HOA-HOAMI KaK OKHUCIUTEIb I BOCCTaHOBUTEID.
Omnpenenenue apceHUTOB, apceHartoB, xxenesa (I1I), meau(1l), ranorenua-MoOHOB, MEPOKCUIOB, KUCIIOT.

7. bpomaromeTpus, LEpUMETPUs, BaHAAATOMETPUS, TATAHOMETPHUS, XpoMoMeTpus. [lepBuunbie n
BTOpUYHBbIE CTaHnapThl. Vcmonb3dyemble uHAMKATOpbl.  OmpeneneHue HEOPraHWYeCKUX U
OpraHUYECKUX COCIUHECHUM.

8. OcamuTenbHOE TUTPOBAHUE.

9. KommuiekcoMeTpuuecKkoe TUTPOBAHUE. DIEKTPOXUMUUECKHE METO bl aHAIU3A.

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



Honometpus. Knaccudukanuss HOHOCENEKTUBHBIX 3JIEKTPOJIOB. XapaKTEPUCTUKN HOHOCEIEKTHUBHBIX
AIIEKTPOAOB: 3JEKTpojaHast (YHKIMA, KOI(P(UIMEHT CEIeKTHUBHOCTH, BpeMs OTKIHKa. IIpumepsr
MPAKTUYECKOr0 MpUMeHeHus uoHoMmeTpuu. Ormpenenenue pH, HOHOB MIENOYHBIX METAJIOB,
raJIor€HU1-MOHOB.

11. ITorennmomMerpuueckoe TuTpoBanue. Kynonomerpus

12 .Bonbramnepomerpus. AMiepomMerpuueckoe Tutpoanue. CynHocTs MeToaa. MHIuKaTopHbIe
3eKTpoAbl. BeIOOp moTeHnana HHIUKATOPHOTO 3JEKTpoa. BuUibl KpUBBIX TUTPOBAHHUS.

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. KadyecTBEeHHBIM M KOJIMYECTBEHHBIM aHAIW3 METOJAOM SMHUCCHOHHOM CIEKTPOMETPUH
wiameHd. OcHOBHasi ammaparypa: chektporpadsl, kBaHTOMeTpbl. [lnamennble QoTomeTpsl u
cnekTpodoToMeTphl. MeTpoJIornyecKie XapakTepUCTHKH U aHATTMTUYECKHE BO3MOXKHOCTH.

16. Teopus u npakTHKa Mpod60oTdOpa U MPOOOIOATOTOBKU

17. OcHoBHBIE CITOCOOBI TIepeBoAa MpoOsl B (hOpMy, HEOOXOTUMYIO ISl JAHHOTO BUJIA aHAIU3A:
pacTBOpPEHHE B Pa3IMYHBIX Cpelax; CIeKaHHe, CIUIaBJICHUE, PA3JIOKEHHE IO JEeHCTBHUEM BBICOKHX
TEMIIepaTyp, HaBJICHUS, BBICOKOYACTOTHOTO pa3psaa; KOMOMHHPOBAHWE pPA3IUYHBIX IPHEMOB;
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, [IOYBBI, 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'YIHICKUUA FOCYI{APCTBEHHI)II7I YHUBEPCUTET
JK3aMeHANMOHHBIN OmiteT Ne _1 (yacthb 1)

ITo kypcy «AHAJIMTHYECKAS XUMMID)

IUIS CTYAEHTOB 2 Kypca crnenuaJbHocTH «DullX)»

Bonpocsl. 1. OcHOBHBIE aHAIMTHYECKUE POOIEMBI: CHIDKEHUE Tpesiesia OOHapy>KEHHs; TOBBIILICHHE
TOYHOCTH U N30MPATEILHOCTH, SKCIIPECCHOCTH aHAIN3a; aHanu3 0e3 pa3pylIeHUs; JOKaIbHbBIN aHaIN3;
JUCTaHLMOHHBIN aHan3. Buasl aHanu3za.

2. KoHcTaHTHI paBHOBeCHs peakiuii W mporeccoB. COCTOSIHHE BEMIECTB B HICATBHBIX M PEabHBIX
cucremax. CrpykTypa pactBopureneii u pactBopa. ConbBaranus, HOHU3ALMS, IUCCOLMALIUSA.
[ToBeneHME HIIEKTPOIUTOB U HEDIEKTPOJIUTOB B PACTBOPaxX.

3. Xpomatorpapuueckue MeTonapl aHanm3a. 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. OcHoBHbE 3Tambl pa3BUTUS aHAIUTHUYECKOM XuMuH. COBpPEMEHHOE COCTOSHUE U
TEeHJAEHUMM  DPA3BUTHUA  AHAJIMTUYECKOM  XUMMM:  MHCTpYMEHTalIM3allusd,  aBTOMAaTU3aLus,
MaTeMaTH3alys, MUHHATIOpH3alMs, YBEIWYCHHE JO0NH (U3MYECKHX METOMOB, IMEpexo] K
MHOI'OKOMIIOHEHTHOMY aHaJIU3Yy, CO3JaHHe CEHCOPOB U TECT-METOJIOB.

2. Teopus [ebas-Xrokkens. Koaddumumentsr akrtuBHOcTH. KOHIEHTpalMOHHBIE KOHCTAHTHI.
Onucanue caoxHbIX paBHOBecHi. OO11as U paBHOBECHAs! KOHLEHTPALMU. Y CJIOBHbIE KOHCTAHTBHI.

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

busier paccMoTpeH U yTBEpK/IeH Ha 3aceaHnuu Kadeapbl

3aB. xadenpoii, mpodeccop A.M.Canamos

UHI'YIICKU T'OCYJIAPCTBEHHBIA YHUBEPCUTET

IK3aMeHAIMOHHBIN OnjteTr Ne 1
ITo xypcy «Heopranmuyeckasi XuMHsD) (4aCTh 2)

IS CTYAEHTOB 2 Kypca CHEeNMAJLHOCTH «XHMHS» (CIelL.)
Bonpocbl. 1. ['paBumerpuyeckuit Meron anamuza. CYIIHOCTh T'PaBHUMETPUUYECKOTO
aHaJIn3a, IPEUMYIIECTBA U HEAOCTATKU MeToAa. [lorpemHocTr B rpaBUMETPUYECKOM aHaIU3e.
2. OcanuTtenbHOE TUTPOBAHHE.
3. OcHoBHBIC 00BEKTHI aHATH3a. OOBEKTHI OKPYKAIOMIEH Cpebl: BO3IYX, IPUPOIHBIC U CTOYHBIC
BOJIbI, aTMOC(EPHBIE OCATKH, MTOYBBI, JOHHBIE OTIIOKEHUS.

buner paccMoTpeH U yTBep:kJieH Ha 3acelaHuM KadeIpbl

3aB. kadenpoii, mpodeccop A.M. CanamoB

UHT'YHICKH TOCYJIAPCTBEHHBIV YHUBEPCUTET

IK3aMeHANMOHHBIH oujier Ne _2 (yacth 2)
ITo kypcy «Heopranumyeckasi XuUMHUD)

Al CTYICHTOB 2 KYpPCa CHEHHMAJLHOCTH «XMMHD) (crmeil.)
Bonpocsl.1. Metoas! TuTpuMeTpuyeckoro ananuza. Knaccudukamnus. TpeboBanus, npeabsBisieMble K
peakuuu B THUTPUMETPUUYECKOM aHanu3e. Buuel tuTpuMeTpuyeckux onpeaeneHuil. CrocoOb
BBIPQKCHMS KOHLICHTPALM paCTBOPOB B THTPUMETPHH.
2. KoMIiekcoMeTpruueckoe TUTPOBaHUE. DINEKTPOXUMUYECKHE METOIbI aHAIH3A.




3. CHCHI/IaHBHBIe 00BEKTHI aHaIM3a: TOKCUYHBIE U pPaarOaKTUBHBIC BEIICCTBA, TOKCUHBI B ITHIICBBIX
MMPpOAYKTax, HAPKOTHKH, B3PBIBUATHIC W JICTKOBOCIUIAMCHAIOMIMECA BCIICCTBA, I'a3bl, KOCMUUYCCKHUC

OOBEKTHI.

bunet paccMoTpeH U yTBep»KAeH Ha 3aceaHuH Kadeapsl

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. IlpaBUIbHOCTH W/MiHM | [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, MPUOOpPETEHHBIE Ha
6. uT.I JEKIMOHHBIX M CEMHHApCKUX 3aHATHAX, a
TaKKe MOJyYEHHBIE TTOCPEIACTBOM H3YUCHHS
00s3aTeNbHBIX Y4€OHBIX MAaTEepPHAIOB IO
KypCy, JaeT apryMEHTUPOBAHHBIE OTBETHI,
MPUBOAUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOIHOE  BJIaJiCHUE  MOHOJOTHMYECKOM
peYblo, JIOTUYHOCTh M IOCJIEI0BATEIbHOCTh
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 n3y4yaemoit JTHUCIUTLINHEI,
YPOBEHD) OTJIMYAIOIIUIACS HEAOCTATOYHOW TITyOMHOM

U TIOJIHOTOW PpAacKpbITUS TEMBI, 3HAHUEM
OCHOBHBIX  BOIIPOCOB  TeopuH,  ciabo
c(OpMUPOBAHHBIMU  HaBBHIKAMU  aHaIN3a
SABJICHUM,  TPOLECCOB,  HEIOCTATOYHBIM
YMEHMEM  JaBaTb  apryMEHTHpPOBaHHbIE
OTBETHI u MIPUBOJANTH IPUMEDPBI,




HEJOCTATOYHO  CBOOOJHBLIM  BIIQJE€HUEM
MOHOJIOTHYECKON pEeublo, JIOTMYHOCTHIO M

MOCIIE0BATEIHHOCTHIO OTBETA.
JlommyckaeTcsi  HECKOJIbKO  OMIMOOK B
coJIep>KaHUuU OTBeETa 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
IpenoaaBaTels.

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. BacunweB B.I1. Ananutudeckast 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-xumMuueckue Metonbl aHanmm3a. / [lox pea. AneckoBckoro A.U., JI.: Xumus, 1988

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

7.Amenua B.I'. Xumudeckue MeToipl HACHTUPUKANUKA M TOTYKOTUYECTBEHHOTO SKCIpecc-
onpezaeneHus semiects. Bnagumup. U3zn-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

2.1IBaprienbax I',dmamka I'., Kommnexkconomerpuueckoe TutpoBanue, M.: Xumus, 1984

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

4. Jlypbe F0.1O. AHanutrdeckast XMuMus MPOMBIIUIEHHBIX CTOYHBIX BOJ. M.: Xumus, 1984

5.bynatoB M.U., Kanuakun W.I1. [Ipaktnyeckoe pyKoBOJICTBO MO (POTOMETPUUYECKHUM METOAAM
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. IIporpammHoe obecrieueHue

YHuBepcuter o0ecrneyeH HEOOXOAMMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO U CBOOOJHO
pacIpoCTpaHsIeMOro NPOorpaMMHOI0 00ecIeYeH s, B TOM YUCIIE€ OTEUECTBEHHOTO IPOU3BOICTBA.

Kaxnprii oOy4aromuiicss B TeueHHE BCEro Iepuoaa OOy4deHHsi O0ecredeH HHIUBUAYaTbHBIM
HEOI'PaHMUYEHHBIM JIOCTYIIOM K JIEKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHOM Cpeie YyHUBEpCUTETa
U3 J000W TOYKHM, B KOTOPOM HMMeeTcs IOCTyNl K MH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTu
«VIHTepHEeT» KaK Ha TEPPUTOPUN YHUBEPCUTETA, TaK U BHE €e.

YHuBepcurer  obecreyeH

obecrieueHus.

CJICAYIOIUM

KOMIIJICKTOM

JIMIICH3NOHHOI'O

1. JluneH3uoHHOE MpOrpaMMHOE o0ecreueHue, ucnonblyemoe B Marl'Y

1.1.
1.2.
1.3.
1.4.
1.5.

Microsoft Windows 7
Microsoft Office 2007

AnTusupycHoe I10 Eset Nod32
CrnpaBouHo-nipaBoBas cucrema “I'apanrt”

Hap;my C TpaAULUMOHHBIMHU MU3AAHUAMU CTYACHTBI U COTPYAHUKHU HUMCKOT BO3MOKHOCTH

[Iporpammusiil kommneke MMUC “Busyansnas Ctynus TectupoBanust”

MOJI30BATHCS SJICKTPOHHBIMHU MMOJTHOTEKCTOBBIMHA Oazamu JaHHBIX:

Tabauya 9.1.

HasBanmue pecypca

Ccepuika/noctyn

OnekTpoHHass OubOnuoreka owHmaiH «EguHOE OKHO K

00pa30BaTeIbHBIM PECypcam»

http://window.edu.ru

«O0pa3zoBaTtenbHbIil pecypc Poccuny»

http://school-collection.edu.ru

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

http://www.edu.ru —

@denepallbHbI [IEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX
pecypcoB (PLIOP)

http://fcior.edu.ru -

OBC "KOHCVYJIbTAHT CTYIEHTA".
OnOIMoOTEeKa TEXHUYECKOTO By3a

DJIeKTPOHHAS

http://polpred.com/news

W3narenscTBO «JIauby. DrekTpoHHO-0MbOIHOTeuHas | http://www.studentlibrary.ru -
crcTemMa

Pycckast BupTyanbHast OnOIHOTEKA http://rvb.ru —

W3narenscTBO «JIanby. OnekTpoHHO-OMOMMoTeuHast | http://e.lanbook.com -
crcTemMa

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 -

MIPOrPaMMHOTO



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
obpazoBanus «MHPOpMUOY»

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 3ajaHuii 17151 caMOCTOSITEIbHON 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 KanWUISPHBIMU KOJIOHKaMHU.

7. O6opynoBaHue JUIsl TOHKOCIIOMHON Xpomarorpaduu.

8. UK-cniekTpomertp.

9. MepHnas nocyia, CTYIKH I IPOOOTIOATOTOBKY M3 araTa U SIIMBI, YaIIKH, THTJIA U3 TUIATHHEI,
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, ITK-1.

IIpomexyTouHast arTecTanys MpearonaraeT 3K3aMeH.

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

JIexuuu MMEIOT LEIBbI0 AaTh CHCTEMAaTU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUIA.

[Tpu n3yueHnu u npopaboTKe TEOPETUUECKOTO MaTepraia HEOOX0AUMO:
- IIOBTOPUTH 3aKOHCIEKTUPOBAHHBIN HA JIEKIMOHHOM 3aHATUU MaTepual U JOIOJIHUTH €r0 C y4€TOM
PEKOMEHIOBAaHHOH 110 TaHHOM TEME JINTEpaTyphl;


http://www.iprbookshop.ru/

- MpPU CaMOCTOSITCIIBHOM HW3Y4YEHHHM TEOPETUYECKOW TEMBI CHeJIaTb KOHCIEKT, HCIIONb3Ys
pekomennoBanusle B PIIJI  nureparypHble HCTOYHMKM M pecypchl  MH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»
- IpHU MOJATOTOBKE K IMPOMEXKYTOYHOM aTTECTAllMM MO MOJYJIO HCIIOJIb30BaTh Marepuaibl (GoHaa
OLICHOYHBIX CPENICTB.

JlaGopaTopHbIe 3aHATUS TPOBOIATCS C LENbIO YIIYOJICHHUS M 3aKPEIUICHUs] 3HAHHUH, MOTyYSHHBIX
Ha JICKIUSAX U B MPOLIECCE CaMOCTOATENIbHOM padOThl HaJl HOPMAaTUBHBIMHU JOKYMEHTaMHU, y4eOHOW U
HAay4YHOU JIUTEPATYpPOU.

[Tpu noATroTOBKE K 1a00pPaTOPHOMY 3aHATHIO HEOOXOIUMO:
- U3Y4UTb, IOBTOPUTH TEOPETUUECKUI MaTepHall 110 3a/laHHOMN TeMe;
- IIPH BBIIIOJIHEHUU JOMAIIIHUX PACYCTHBIX 3alaHUM, U3yYUTh, [IOBTOPUTH TUIIOBBIC 3a/1aHHU,
BBITOJIHSEMbBIE B Ay IUTOPUU.

Pexomenganuu no padore ¢ HAy4YHOIl U y4eOHOM JTUTEPATYPOil

Pabora ¢ yueOHOI 1 HAyIHOU IUTEPATypOll SABISIETCS TJIABHON (POPMOI CaMOCTOSATEIIBHON
paboThl 1 HEOOXOMMA IIPU MOATOTOBKE K YCTHOMY OIPOCY Ha CEMUHAPCKUX 3aHATHUSAX, K MOJYJIbHBIM
KOHTPOJIbHBIM paboTaM, orpocy, 3adeTy. OHa BKIIOYAeT MpopabOTKy JIEKIIMOHHOTO Marepuaja —
W3Y4YECHHUE PEKOMEHJOBAHHBIX UCTOYHHUKOB U JIUTEPATYpHl IO TEMATUKE JeKuui.  KOHCIEKT jaexuuu
JOJDKEH — cofiepKaTh pedepaTHBHYIO 3alHuCh OCHOBHBIX BOIPOCOB JICKIUH, IPEIJIOKEHHBIX
npernojiaBaTeneM cxeMm (Ipu MX JAEMOHCTPALMU), OCHOBHBIX MCTOYHHMKOB U JIUTEPATyphbl 110 TeMaw,
BBIBOJIBI 1O KaxjaoMy Borpocy. KoHcnekT noikeH ObIThb BBIIIOJHEH B OTIENbHOM TETpaau I0
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, COAEpPXkaThb OTBEThl HAa Ka)K[blil ITOCTABJIEHHBIM B TEME BOIIPOC,
UMETh CChUIKY Ha MCTOYHUK HMH(OpMalMM C 00s3aTeNbHBIM yKa3aHHEM aBTOpa, Ha3BaHMUs M roja
U3JIaHUS UCIOJIb3yeMOW Hay4dHOM juTepaTypbl. KOHCIIEKT MOXET ObITh OMOPHBIM (COAEPKATh JIUIIb
OCHOBHBIE KJIIOUEBBIE MO3UIIMK), HO TIPH 3TOM MO3BOJIIONIUM J1aTh MOJHBIM OTBET IO BOIIPOCY, MOXKET
OBITH TOAPOOHBIM. OOBEM KOHCIIEKTa OMPEEISIETCS CAaMUM 00YyJaIOIUMCS.
B nporecce paboTsl ¢ yueOHOM 1 Hay4HOH JTUTepaTypoil 00ydarouiics MOXKeT:
- JieNaTh 3alMCU MO XOJAy YTEHMsI B BHJIE€ MPOCTOrO MM Pa3BEpHYTOro IjiaHa (Co3/1aBaTh MEepeUYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHUKE);
- COCTaBJIATh TE3UCHI (LIUTHpPOBaHHE HauOOJee BaKHBIX MECT CTaTbU WJIM MOHOrpauu, KOPOTKOE
U3JI0’KEHNE OCHOBHBIX MBICIIEH aBTOPA);
- TOTOBUThH aHHOTAIUM (KpaTKoe 0000IIeHHEe OCHOBHBIX BOIIPOCOB pabOThI);
- C03/1aBaTh KOHCIEKTHI (pa3BEPHYTHIE TE€3UCHI).



Pabouas mporpamma IUCHUIUIMHBI «AHAJIUTUYECKash XHUMHUS» COCTaBI€HA B COOTBETCTBUH C
tpedoBanusiMu ®PI'OC BO no cneunansHoctu 04.05.01. «@yHnameHTanbHas U OpUKIATHAS XUMUSD,
YTBEP)KJICHHOTO MpHKa3oM MwuHuctepcTBa oOpazoBanus M Hayku Poccuiickorr ®@enepamuu ot 13
utons 2017 r. Ne 652

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

Pabouas nporpamma ofgo0Opena Ha 3aceqanuu Kapeapbl XUMHU

[Tpotokoun 3acemanust Ne _ 10 oT « 20 » uroHsA 2023 r.

Pabouas nporpamMmma 0;{06peHa y‘Ie6HO'MeTO,I[I/ILIeCKI/IM COBCTOM XHUMHUKO-

Ouonoruyeckoro _daxyapTeTa

[TporpamMma paccMOTpeHa Ha 3acelaHiU Y 4e0HO-METOANYECKOTO COBETa YHHBEPCHTETa

[Tporoxon 3acemanust Ne __ 10 OT « 28 » WIOHA 2023 r.




CaeieHns 0 nepeyTBepIeHMU MPOrpaMMbl HA 0YepPeqHOH y4eOHbIii roa u
perucTpanuu u3MeHeHui

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




