


1. OEJH OCBOEHMA JUCIIUAIIJINHDbI
Ienbio ocBOEHHS AUCHUIIHHBI «AHAJUTHYECKAS] XUMUS» ABJISCTCS:

- oOydeHHe CTYIEHTOB TEOPETHYECKUM U MPAKTHYECKUM OCHOBAM XUMUYECKUX, (pu3nkKo-
XUMHYECKHX U PU3MUECKIX METOOB KOJUUYECTBEHHOIO aHAIN3a U UIEHTU(UKALIUN BELIECTB.

- Ha OCHOBAHMH IMOJIyYEHHBIX TEOPETUYECKUX 3HAHUN M MPAKTUYECKOIO OBJANCHUS METOAaMuU
aHalM3a, a TaKKe METOJaMU pacueTa pe3yJbTaTOB 3KCIEPUMEHTAa, HAYy4UTb CTYACHTOB NPaBUIIBHO
BBIOMPATh METO/bI NCCIIEJOBAHHSI BELIECTB B COOTBETCTBHH C MOCTABJICHHOW Mepen HUMHU Ipo0IeMOii,
paspaborarh CXeMy aHajM3a, NPAKTUYECKH IPOBECTH €ro M MHTEePIPETUPOBATH IOJYYEeHHbBIE
Pe3ybTaThL

dopmupyemble TUCHUILIMHON 3HAHUS U YMEHUsI TOTOBSAT BBIMYCKHUKA JAHHOH 00pa3oBaTeNIbHOM
IPOrPaMMBbI K BBIITOJHEHUIO CIEAYIOMUX 0000IEHHbIX TPYIOBbIX (PYHKLHH (TPYAOBBIX (PYHKIIHI):

Tabauua 1.1.

Koa n O0600meHHbIe TPYAOBBIE (PYHKIHH TpynoBbie pyHKIHH
HanmeHoBaHu| Kog HaumenoBanue Ypose HaumenoBanue Kox [Yposenn
e Hb (noaypos
npodeccuona KBaJIH €Hb)
JBHOTO puxan KBaTH(
CTaHAapTa HH HKANHH

01.001 IMexa- B IMegarormyeckas nesTennb- 5-6 | Ilemaroruueckas B/03.6 6
ror (nexaro- HOCTb TI0 MPOCKTUPOBAHHIO JCATCIIBHOCTS T10
ruYecKas U peaTn3aliii OCHOBHBIX peanu3amy IporpamMm
AeSATEILHOCTD 00meobpa3oBaTeIbHBIX OCHOBHOTO U CPCIHETO
B JOLLUKOJIb- mporpaMm o0rero oopazoBaHus
HOM, HAYAJIb-
HOM 001LeM,
OCHOBHOM
o0mem,
cpexHem 00-
wem o0pa3so-
BaHuu) (BoC-
NUTATENb,
Y4HTEJIb)




26.003 A | Yopasnenue craausMu 7 | Ipoexruposanue ocobo
«Cneunanucr paboT 10 MPOCKTHPOBAHUIO CIIOXKHBIX U3AEIHUN U3
N0 NPOEKTH- H3ACITIH 13 HaHOCTPYKTYPHPOBAHHBIX
pOBaHHIO HAHOCTPYKTYPHPOBAHHBIX KOMITO3HITHOHHBIX C/03.7 7
. KOMITO3UIIIOHHBIX
H3JeJTHiH H3 MATEPHATOB MaTepHaIoB
HAHOCTPYKTY
PHMPOBAaHHBIX
KOMINO3HIIHOH
HBIX MATepH-
aJI0B»
40.011 ITposeaeHue Hay4aHO- IIpoBeneHNE NATCHTHBIX B/01.6 6
«Cneunanucr B | uccnemoBatenbckux u 6 | mccnenosaumii u
10 HAY4HO- OTIBITHO-KOHCTPYKTOPCKUX ompe e IeHIe
HCCJIeJ0BaTe pa3padoToK mpu XAPAKTEPHCTH
bCKHM H HCCIIe AOBAHUN
ONBITHO- CaMOCTOSITETIbHBIX TEM MPOAYKIHH (yoryr)
KOHCTPYKTOP ITposeaenue padbot mo B/02.6 6
CKHM 00paboTKe 1 aHATU3Y
pa3paboTkam HAYYHO-TEXHUUECKOH
» nHbopManun 1
Pe3yIbTaToB
HCCIIEJOBAHUMI
PyxoBoacTso rpynmnoi B/06.6 6
PabOTHUKOB IIPU
HCCIIE TOBAHUN
CaMOCTOSTEIbHBIX TEM
26.013 A Kontposs xauectsa ceippst|  A/01.6 6
| Criemanmer KOH’I‘vaJ'II: Ka4IeCTBA XUMHU- 6 H MATEPHATOB B OPraHH-
1O KOHTDOJTHO HECKOH 1 OMOTEXHOIOTH-
FMECKOM MPOAYKIIUH HA BCEX 3aluM 110 NPOU3BOACTBY
cavecTsa Guo- BTarax Mpou3BOACTBCHHOIO fuonpenapaTos s pac-
TEXHOJIOTHYEeCK poticcca TCHHCBOACTEA
0ro NpoH3BoA-
CTBa mpemnapa-
TOB AJIsI pacTe-
HHBEOACTBA»

2. MECTO IMCIMIIVIMHBI B CTPYKTYPE OIIOII BO

I[I/ICLII/IHJ'II/IHa «AHaIATHYECKAs] XUMHS» OTHOCHTCS K 0a30BOI 4acTH AUCLUIUINH, U3YYacTCs B

3 u4 cemecrpax.



Tao6auua 2.1.

Ces3b AUCHUILTHHBI «AHAJIUTHYECKAS XHMHSA» C npeameCTBY OIMUMHA JAHCHUILVIMHAMHA H
CPOKH HX H3Yy4YCHUA

Kon JIMCLMIINHBL, TPEALUIECTBYOLNE TUCLIUIIIMHE Cemectp
TVCLUTLTUHBI «AHamuTHYeCKast XUMUSD)
b1.0.12 MaremaTnka 1-4
b1.0.13 Ddusuka 1-4
b1B.10 HNndopmatika 2
b1B.14 OneMeHTapHBIN Kype XUMUU 1
b1.0.04 Heopranuveckas xumus 1,2
Tabauna 2.2.

Cea3b AACHHUIIJIHHBI «AHAJTHTHYECKAS XHMHS € NoCJaCAYHINIUMHA JTUCHUINIJIHHAMHA H CPOKH
X U3YYCHHUSA

Kon JIMCLUTIINHBIL, CAEAYIOINE 38 TUCLUIUIMHON Cewmecrtp
TUCIUTTAHBI «AHamUTHYECKas] XUMUS)
b1.0.05 Opranunueckast XMMUs 5,6
b1.0.06 Duznueckas XUMHs 5,6
b1.0.14 BricokoMoneKyIsipHbIE COEAMHEHUS 7
b1.B.06 TeopeTtndeckne OCHOBbI HEOPraHUYECKON XUMUHU 9
b1.0.17 Du3nuyecKue METObI UCCIETOBAHUS 8
b1.0.08 Kosnonnnas xumust 7

B peE3yJbTaTe 0CBOCHUA NUCHHUIIJIHHBI CTYACHT JOJI’KECH

3HATD:
. MECTO AHAJTUTHYECKON XMMHHU B CHCTEME HayK;
. CYILIECTBO PEAKIIHii U MPOLIECCOB, HCIOJIb3YEMbIX B aHATUTUYECKON XUMHH,
. pacyersl BenudrHbI pH CHJIBHBIX U CIIA0BIX AJEKTPOIUTOB, OydepHble pacTBOPHI U
UX CBOMCTBA,
. BJIMSTHUE MOHHOM CHJIBI HA aKTUBHOCTb MOHOB;
. pacyetrsl pactBopumocTu IIP, BecoBOro comep:kaHusi, KOHLEHTPALUU MpPU

MMPpUTrOTOBJICHUN U COACPIKAHUHN BEIICCTB.



yMeThb:

. MPUMEHATh B MPAKTHUUECKON NESITENbHOCTH XHMHYECKHE METOABbl aHaiIu3a JJis
KOHTPOJISL KAU€CTBEHHOTO M KOJIMYECTBEHHOI'O COCTaBa BELIECTB;
. MIPOBOJUTD aHAJIN3 MHOTOKOMIIOHEHTHBIX CMECEi];
BJIAJETh:
. METOMONIOTHEl BhIOOPa METOIOB aHAIN3a, UMETh HABbIKH UX MPHUMEHEHUS,
° METPOJOTMYECKUMHU METOJIAMU aHAJIN3A,
° OCHOBAMU TEOPUHU aHATUTUYECKON XUMUH,
[ ]

HaBbIKaMH XUMHNYECCKOI'O 5KCIIECPUMEHTA, OCHOBHBIMU aHAJIUTUYCCKUMU MECTOOAaMU
HUCCICAOBAHUA XUMHUYCCKUX BCIICCTB U MATCPUAJIOB,

. HaBbIKAMH palbOThl HAa COBPEMEHHOH y4eOHO-HAy4YHOW ammaparype IpH
IPOBEICHUH XUMHUYECKOTO SKCIIEPUMEHTA,
. YMEHHEM TPAaBUIbHOIO OOBSCHEHHs PE3YJIbTATOB HKCIIEPUMEHTa, €CIH JaXe
pe3yJbTaT OTPULATENbHbII;
. METOIaMH OKAa3aHUsl MEePBOil MOMOLIM MMPU HECUYACTHBIX CIy4YasX B XHMHYECKOMH
JabopaTopuun

3. KOMIIETEHIIUN OBYYAIOLIIEI'OCsl, POPMUPYEMBIE B PE3YJ/IbTATE
OCBOEHMUA YYEBHOU JUCIIUTIJINHBI.

IIponiecc wm3yueHHMs AMCLMIUIMHBI HAMpaBleH Ha (OPMUPOBAHUE HJIEMEHTOB CIIEIYIOLINX

komnereHuuii B coorsercTuu ¢ ®I'OC BO u OITOII BO no qanHOMY HanpaBiIeHUIO TOATOTOBKU:

Tabauya 3.1.
Kon HaumenoBanmue HNuauxarop B pesyabTare ocBoeHus
KOMIIETEeH- KOMIIETEeHIIHH AOCTHIKEHHSI AHCLHUILTHHBI 00y4ar0 Ui csl
UHH KOMIEeTEeHLIHH AOJIHKEH:
Ynueepcanvnvie komnemenyuu (YK) u unouxamoput ux oocmusicenus
YK-2 CnocoGeH ynpaBasitb YK-2-1. Pa3pabateiBact | 3HATBH:

NPOCKTOM Ha BCEX
JTanax €ro
ZKH3HCHHOI0 IUKJIA

KOHLICTILIUIO MIPOCKTA B
paMkax 0003HAUCHHOMH
npoGneMsl, hopMyIH-
Pyl LeTb, 334a4H,
AKTYaJIbHOCTh, 3HAUH-
MOCTB (Hay4HYIO, ITPaK-
THUYCCKYIO0, METOJHYCC-
KYIO U HHYIO B 3aBHCH-
MOCTH OT THIIA MPOCK-
Ta), OJKUAACMBIC PE3YJIb-
TaThl ¥ BO3MOKHBIC
chepsl UX MPUMCHCHUS,
YK-2-2.. CriocoGeH Bu-
JCTh PE3YNIbTAT ACSTe-
JBHOCTH U IUITAHUPOBATh
MOCJICIOBATEIBHOCTD
IIAroB JJIs €ro JOCTH-
skerms. Popmupyer

— NpUHIMIBL GOPMUPOBAHUS KOH-
LCTILIMHA MPOCKTA B paMKax 0003-
HAYCHHOH MPOOIeMBI;

— OCHOBHBIC TPEeOOBAHUS,
HPEABSIBIISIEMBIC K ITPOCKTHOI pabo-
TC U KPUTCPHUH OLCHKH PE3YJIbTaTOB
MPOEKTHOM JEATEIBHOCTH.

Ymers:

—pazpabaTbIBaTh KOHLICIILIHIO PO-
eKTa 0003HAYCHHOH MTPOOIEMBI,
dbopMynupyst UeIb, 3aAa5H, AKTY-
AIBHOCTD, 3HAYUMOCTD (HAYYHYIO,
HPAKTHICCKYIO, MCTOAUYECCKYIO U
HHYIO B 3aBUCHMOCTH OT THIIA
MPOCKTA), O’KUJACMBIC PE3YIIbTATHI
U BO3MOYKHBIC [IPUMCHCHHS,

— YMETb NPEABUACTD PE3YIBTAT
JCATSIbHOCTH INIAHUPOBATh Aeiic-




IaH-rpad Uk peanu-
3alMU MPOCKTA U TUIAH
KOHTPOJISL 33 €rO BBIIIOI-
HCHHUEM.

YK-2-3. Opranuzyer u
KOOPAMHUPYET PaboTy
VYaCTHHUKOB MPOEKTA,
CIOCOOCTBYET KOHCT-
PYKTHBHOMY IPEOI0IC-
HHIO BO3HUKAFOLINX
pasHorIacui u KoHp-
JAHKTOB, 00CCIEUNBACT
paboTy KOMaHIBI HEOO-
XOAUMBIMH PECYPCAMH.
YK-2-4. [Ipeacrasisier
MyOUYHO PE3YIbTAThI
MPOCKTA (MK OTICITB-
HBIX €T0 TAIOB)

B (hopMe OTUCTOB,
CTaTeH, BBICTYILJICHHUIM
HA HAYYHO-TIPAKTHYCC-
KHX CEMHHApaxX U KOH-
(depeHIMX.

YK-2-5. TIpeanaraet
BO3MOJKHBIC IyTH (anro-
PHUTMBbI) BHCIPCHHUS B
NPAKTHKY PE3YJIbTATOB
NpoeKTa (M OCYILe-
CTBJISIET €TI0 BHEAPE-
HHC).

TBUS JJIs AOCTHXKCHUS PE3yIbTaTa;
— MPOTHO3UPOBATH MPOOICMHBIC
CHTYAIMH M PUCKH B IPOSKTHOU
JESITEIBHOCTH.

Baapers:

— HABBIKAMY COCTABJICHUS ILIAHA-
rpaduka peaau3anyy NpoeKTa B
LEJIOM U IIJIAaHA-KOHTPOJIS €T0 BBI-
MOJTHEHU,

— HABBIKAMH KOHCTPYKTHBHOT'O
BO3HUKAIOIIUX PA3HOITACHHA U
KOH(IJIUKTOB.

Obuwenpogeccuonanvnvie (OIIK) komnemenyuu u UHOUKAMOPHL UX OOCMUNCCHUS

OIIK-1

Crnocoben aHaIH3H-
poBaTh, HHTepIpe-
THpOBaTb H 0000-
LATh  Pe3yJIbTAThI
IKCHEPHMEHTAJIbHBIX
H  pacdeTHO-Teope-
THYECKHX pafoT XH-
MHYECKOHl  Hampas-
JICHHOCTH

OIIK-1.1. Iposogur | 3Hath: CTaHAAPTHHIC METOBI
KPUTHYCCKMH  aHAIM3 | HONYYCHUs, HACHTUQHKAIMH |
PE3yIBTAaTOB co0cT- | MccnenoBaHUs CBOMCTB BEINECTB H
BCHHBIX  OKCIICPUMCH- | MaTepHAIoOB, MpaBuia oOpabOTKH U
TAIBHBIX W PAcCUCTHO- | opOpMICHUSA PE3yIbTaTOB PadOTHI,
TEOPETHICCKUX padoT npasuna Th
Ymers: MIPOBOAUTD MIPOCTBIE
XUMHUCCKHE OTIBITBI o
IpeATaracMbIM METOAUKAM
Baaperb: 0a30BBIMH  HaBBIKAMH
MPOBEACHUS XHUMHUYECKOTO
SKCIEPUMEHTA U O(OpPMICHHUS €ro
PE3YIBTATOB
OIIK-1.2. ®opwmynu- | 3HaTh: METOBI MOJTYYCHHUS,
pPYET 3aKIIOUCHHMS U | WACHTH(HKALUH HCCIICAOBAHUS

BBIBOABI [0  PE3YJib-
TataM aHalH3a JIUTepa-
TYPHBIX JAHHBIX, COOCT-
BCHHBIX  OKCIICPHMCH-
TAIbHBIX W PACUYCTHO-
TEOPETHICCKUX padoT B
n30paHHOM obactu
XHUMHH WM CMEXKHBIX
HayK

BCICCTB (MAaTCpHaoOB), CTAHAAPT-
HBIC OOpabOTKH PE3YJIBTATOB OKC-
MepPUMCHTA

¥YmeTb: MPOBOAWTE MHOTOCTAIUH-
HBIH CHHTEC3, BHIOMPATH MCTOABI AU-
ArHOCTHUKH BCIICCTB U MATCPHAJIOB,
HOPOBOIUTH CTAHAAPTHBIE H3MEpE-

HUsg, o0OpabaTeiBaTh  PE3yJIbTATHI
SKCIIEPUMEHTA
ByiageTh: HaBBIKAMH NPOBEICHUS




OKCIIEPUMEHTA ¥ METoJaMu olpa-
OOTKH €ro pe3yIbTaToOB

OIIK-2 Cnoco6en mnposoguts | OIIK-2.1. PabGotaet ¢ | 3HaTh: OCHOBBI TEXHHUKH
XHMHUYECKHIl H3KCIepH- | XUHMUYCCKUMH BCLICCT- | OC30MACHOCTH B XHUMHUCCKOH
MEHT ¢ HCIOOJb30BA- | BAMH C COOIIOACHHEM | JlabopaTopuu
HHEM  COBPEMEHHOr0 | HOPM TEXHUKH Oe30mac- | YMeTh: MPAaBUIBHO C TOUYKH 3PCHUSL
o0opynoBaHHsi, CO0JIIO- | HOCTH TEXHHUKH 0€30IMacHOCTH 00paLaThCs
pass Hopmbl TtexHuku | OIIK-2.2. Hcmoasayer | co CTEKJITHHOH XHUMHIECKOH
Ge3omacHOCTH CYINCCTBYIOLIME M Pa3- | MOCYAOH U PEaKTHBAMHU

pabareiBacT HOBbIC Mc- | Biaagers: ocHoBamMu Ge30MacHOTO
TOAWKHA TOJYYCHHS U | MPOBEACHUS XHUMHUYECKOTO
XapaKTCPU3ALIT BE- | SKCIECPUMEHTA
IICCTB M  MAaTCPHAJIOB
I peIIeHHs — 3adad
poheCCHOHATBHOU
JCATCIBHOCTH
OIIK-2.3.  IlIpoeoxur
WCCNEIOBaHUA CBONCTB
BCINECTB M MAaTCPHANIOB
C HCTIOJIB30BAHHEM COB-
PEMEHHOTO  HAYYHOT'O
000opy J0BaHUS
IIpogpeccuonanvuvie (IIK) komnemeHyuu u UHOUKAMOPHL UX OOCHUNCEHUS
IIK-1 Cnoco6en BbiGupats u | [IK-1.1 IlpoBomur skc- | 3HaTh: - CTAaHAAPTHBIC NPHEMBI

HCNOJIb30BATh  TEXHH-
YyecKHe CPeACTBa H Me-
TOABI HCOBITAHUH 1151
pellieHHs]  HCCJeJ0Ba-
TEeJBbCKHX 3aJa4 XHMH-
4YeCKOH NpOMbILLIEH-
HOCTH, TOCTABJIEHHbIX
cnenHaaHucToM  GoJiee
BbICOKOI kBanudHKa-
11300

HECPHUMEHTAIbHbIC U
(umu) pacueTHO-TEOpE-
THYCCKHE HUCCICAOBAHUS
B paMmKax  Mpeasio-
JKCHHOTO IIIaHa

MK-1.2. Cucremaruzu-
pyet uHPOPMALHIO, IMO-
JAYYCHHYIO B XO0JE COO-
CTBCHHBIX  HCCIICIOBA-
HUW, aHATU3UPYET €€ U
CONOCTABIACT C JIUTE-
paTypHBIMH JaHHBIMH

BBITIOJTHCHUSI IPOCTECHINNX AHATHUTH-
YECKUX OIBITOB,;

- Tunbl  (PYHKUMOHATIBHBIX MaTe-
PHATOB B XUMHUYECKOH TEXHOIOTHH:
KaTaIU3aTOPhI, aacOPOCHTHI, HIICKT-
POABI, MeMOpPAHBI, CCHCOPBI U JI.

- (ysgaMeHTanpHBIE ~ KPUTEPHH
3¢ EKTHBHOCTH HCTIOJIb30BAHUS
ceipbsi U dHEepropecypco B XTC,
OCHOBHBIC HANPABICHUS IOBbILIC-
HUS (G QPEKTUBHOCTH HCIONb30Ba-
HHS CBIPBECBBIX M JHEPICTHUYCCKUX

pecypcoB
Ymerb: - NOPUMCHATb THUIIOBBIC
OPUEMBI  QHATW3a  BCINECTB U
MaTepHaIOB;

- TOJb30BATBCS  CTAHAAPTHBIM

000pYJOBAaHHEM XMUMUICCKOM 1a00-
paTopuH OPH PCLICHUH YICOHBIX
3a1a4 Kypca AHATUTHYCCKOM XH-
MHH;
- CHCTCMATH3HMPOBaTh MAaTCPHAIIBI
o COCTaBy, CBOMCTBAM 51
(YHKIIMOHAIBHOMY HA3HAYCHUIO,

- OLCHUTH BECh IPOMBILILICHHbIH
OOBEKT Kak OONBIIYI0O XHUMHKO-
TEXHOJOTHUYCCKYI0  CHCTEMY  H




TpaMOTHO OMNHUCaTb €€  uepap-
XHUYECKYIO CTPYKTYPY;

- HCMONB30BaTh  TEOPETHUECCKHE
MPCACTABJICHUS 1T  OOOCHOBAHUS
BBIOOpa TOTO WM HHOTO METOAA
aHanu3a;

- I'PaMOTHO AaHAJIU3UPOBATh IMOJIY-
YCHHBIE PE3YJIbTAThl, COMOCTABIIATH
€ UMEIOIIUMHUCS B JINTEPATYPE;

- OLECHUTh HAVYHYIO HOBU3HY,
MPaKTUYECKYVI0  3HAYUMOCTD U
JOCTOBEPHOCTb PE3yJIbTaTOB Hayd-
HBIX HUCCIECAOBAHUU.

Bnapets: - craHAapTHBIMH UHCTPY-
MEHTAJIBHBIMM METOJaMH HCCIIEI0-
BaHMUS OPTaHUYECKUX BEINECTB U
MaTepHaJIOB;

- HaBbIKAMH (OPMYIHPOBKH Ha-
YYHOH HOBHU3HBI, MNPAKTHYECKOH
3HAYUMOCTH U JOCTOBEPHOCTH pe-
3yIBTATOB COOCTBCHHBIX HAYYHBIX
HCCIIC JOBAHUH.

4. OGbEM JJUCIHMIUHBI U BUABI YYEBHOM PABOThI

Taoauua 4.1.

O0beM IHCHUMILIHHBI H BHAbI Y4e0HOH padoThI

Bun yueOHoit padoTbl Bcero yacos | 3 cemectp 4 cemectp
OO1ast TPyA0EMKOCThb TUCLUTLTAHbBI 468 216 252
AynuTOpHBIE 3aHATUS 350 180 170
Jlekiun 86 52 34
JlabopaTopHble 3aHATHUS 264 128 136
CamocrositenbHas padota ctyaentoB (CPC) 64 9 55
Kontpomnb 54 27 27

5. COAEP)KAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3BAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJTUMYECTBA
AKAJEMHUYECKUX WJIN ACTPOHOMUNYECKHUX YACOB 1 BUJIOB YYEBHBIX

3AHATHM

5.1. CTpykTypa AHCHHUILIUHBI

OO1ast Tpy10eMKOCTb JUCLHUIIMHBI COCTABIIsET 13 3a4eTHBIX equHuIl, 468 4acoB.




Tao6auua 5.1.

Bune! yueOHoi paboThl

DdDO

No Paznenbl

JMCLUIIIAHBI @opMbI TEKYLIETO

KOHTPOJIA
yCIEeBaeMOCTH

Cemectp
HHUIQ[ [

1aLoged-redogerr

1
—

1. | BBenenue 3 2

Mertponoruueckue | 3 8 20 1 TecToBbIN KOHTPONIL
OCHOBBI
XUMUYECKOTO
aHanu3a

Tumnbt 3 8 20 1 KonTponbHas padora
XUMHYECKHUX TecTOBBIN KOHTPOJIb
peaxkLuii B
aHAJIUTUYECKOH
XUMHHU

4. | Meroabl 3 10 20 1 Konrponbhas pabora
OOHapy KEeHUsT U TecTOBBIN KOHTPOJIb
UICHTU(PUKALIMH.
Metonm! BbI-
JeNeHus], pase-
JICHUS] U KOHLIEHT-
PUPOBAHUS

5. | Xpomatorpapuue |3 8 20 1 Konrponbhas pabora
CKH€ METO/bI
aHaM3a

6. | I'paBumerpuuecku | 3 8 24 2 TecToBBII KOHTPOJIB
1 METOJl aHaIu3a

7. | Turpumerpudecku | 3 8 24 2 TecTOBBII KOHTPOIIb
€ METO/Ibl aHAJIN3a

Hroro 3a 3 cemecTp 52 128 9

8. | DIeKTPOXMMUYECK 4 20 8 Konrponbhas pabora
1€ METObI 4
aHaJIN3a

9. | Cnekrpockonuuec 4 20 8 TecToBBII KOHTPOJIB
KHE METOABI 4
aHanusa




10 | Mertonb!l aTOMHOI 4 18 8 TecTOBBIN KOHTPOJIb

CIIEKTPOCKOITHH 4

11 | Metonbl 6 20 8 KonTponbHas padora
MOJIEKYJIIPHOM 4
CHEKTPOCKOMUU

12 | dpyrue 4 18 8 TecToBBIN KOHTPONIL
busnveckue 4

METOAbI aHaJIU3a

13 | ABTOoMaTu3aius 6 20 8
aHaJIn3a u 4

UCMONb30BaHUE
OBM

14 | ITpoGootbop u 6 20 7 TecToBblit KOHTPOIB
npobonoaroroska. | 4
OcHoBHbIE

00OBEKThI aHATN32

Hroro 3a 4 cemecTp 34 136 55

5.2. Conep:kanne THCHUIIHHBI «AHAJUTHYECKAS XUMHUSD»
1.BBenenue

IIpenMer aHAaNIUTUYECKON XUMHH, €€ CTPYKTypa. MeTonosorndeckue acreKkThl aHAIUTUYECKON
XUMHHU, €€ MECTO B CHCTEME HayK, CBsI3b C IPAKTUKOHN. 3HAaUe€HHE aHAIUTUYECKOW XUMHUHU B Pa3BUTUU
€CTEeCTBO3HAHUS, TEXHUKH, SKOHOMUKH. OCHOBHBIE aHAIUTHYECKHE MPOOJIEMBbI: CHH)KEHHUE Iperena
OOHapy KeHHs; TOBBIIIEHHE TOYHOCTU U H30MPATENbHOCTH, SKCHPECCHOCTH AaHaNN3a, aHaun3 Oe3
paspylIeHUst; JIOKAJIbHBINA aHAJN3; TUCTAHLUMOHHBIN aHanu3. Buabl aHanusa: U30TOMHBIN, SJIEMEHTHBIH,
CTPYKTYPHO-TPYNNOBOH  ((QYHKLUMOHANBHBIN),  MOJEKYJSIPHBIA,  BEIECTBEHHbIH,  (Ha30BBIil.
Xumnyeckue, (¢usuueckue W OHOJOTMYECKHMEe  METONbl  aHaiam3a. Makpo-, MHKpPO- U
yJIBTPAaMHUKPOAHAIIHS.

OCHOBHBIE ATallbl pa3sBUTHA AHAJTUTUYECKON XHUMHH. COBpeMeHHOe COCTOAHHUE U TCHACHIMUH
pa3sBUTHUA AHAJIUTUYECKON  XUMUM: HHCTPYMEHTAJIU3alluA, ABTOMATU3al s, MaTreMaTu3almsi,
MUHUATIOPpU3ALUA, YBECJIHUYCHHUE HOOJU (1)PI3PI"IGCKI/IX METOHOB, NEPEXOA K MHOIOKOMIIOHCHTHOMY
aHaJIn3y, CO3AaHUC CCHCOPOB U TECT-MECTOIAOB.

2.MeTpoJioru4yecKkue OCHOBbI XUMHYECKOI0 AHAJIHN3A

OCHOBHbIE METPOJIOTMYECKHE IOHATHS W TPENCTABIEHUS. M3MEPEHHe, METOIbI M CPENCTBa
U3MEPEHUl, MeTpoJiorHueckre TpeOOBaHHUs K pe3yJbraTaM H3MEPEHHI, OCHOBHbIE MPUHIIUIBI U
crocoObl o0ecredeH st JOCTOBEPHOCTH PE3YJIbTATOB M3MEpeHHi, morpeirHoctd. OCHOBHBIE CTaauu
XMMHYECKOro aHanu3a. BbIOOp Meroma aHamW3a M COCTaBJIEHHE CXeM aHajim3a. AOCONIOTHBIE
(Oe3pTaOHHBIE) M OTHOCHTEJbHBIE METOIbI aHANW3a. AHAJIUTHYECKUN curHanm u mnomexu. OO0bem
uHopmanuu B aHaguTHYeCKOM curHaiie. CrocoObl oOmpenesneHuss COAepP)KaHUs IO JaHHBIM
AQHAIUTUYECKUX U3MEPEHUN.



OCHOBHBIE XapaKTePUCTUKHU METOAa aHAJIN3a. IPABUIBHOCTb U BOCIIPOM3BOAUMOCTD, KO PUIIEHT
YyBCTBUTEJIHOCTH, TIpenies1 OOHAPYIKEHUS], HUXKHSSA U BEPXHSISA [PAHULIBI ONPEAEISIEMbIX COAEPIKaHUH.
Knaccupukauusa mnorpemnocreli anHammsa. CucremaTuueckue U CilydyailHble  TOTPELIHOCTH.
ITorpemHoCTH OTHENBHBIX CTamuil XUMH4YECKOro aHanm3a. CrnocoObl OLEHKH MPaBHIbHOCTH:
UCIMIOJIb30BAHNE CTaHOAPTHBIX 00pasLoB, MeTox [00aBOK, METON BapbUPOBAHUS HABECOK,
CONoOCTaBjeHue ¢ Apyrumu Meronamu. CraHmapTHble 0Opasubl, UX H3TOTOBJIEHHE, ATTECTALMs U
ucnonb3oBanne. CratucTiyeckas o0paboTka pes3ysibTaTOB H3MEPEHHiH. 3aKOH HOPMAaJbHOTO
pacnpeneneHust ciaydaiHbIx omuOok, t- u F-pacnpenenenus. Cpennee, nucnepcusi, CTaHIApTHOE
otkynoHeHue. IIpoBepka runoTe3bl HOPMaNbHOCTH, THIIOTE3bl OJHOPOJHOCTU PE3YIBTATOB U3MEPEHUN.
Cnoco6sb! oneHkn npasuibHOCTH. CTaHmapTHbeie oOpasubl. CpaBHEHHE OHUCIEPCHH M CPEAHUX JBYX
MeTon0B aHanus3a. Perpeccuonnslii ananu3. Mcnonp3oBaHue MeTona HaMMEHbBIIUX KBaApaTOB IS
MOCTPOEHMS IPalyMPOBOYHBIX I'PA(PHUKOB.

TpeOoBaHMsT K METPOJOTMYECKOH OLIEHKE B 3aBUCUMOCTH OT 00BeKTa M Lenu aHanusa. CriocoObr
MOBBILUICHNUsS] BOCIPOM3BOAMMOCTH U MpaBUJIbHOCTU aHanmu3a. OpraHusanuss U METOAOJOTHs
METPOJIOTHYECKOro  o0ecneyeHuss JAEATeNIbHOCTH  AHAJMTHUYECKOW  CIYKObl.  AKKpemuTarust
aHaymuTHuecknx sabopartopuii. [loBepka ammaparTypel, arTecTalsi HECTAHAAPTHBIX CPENCTB
U3MEPEHUI U METOAUK aHaJIN3a.

3. Tunsl XMMHYECKHX PeaKLUi H NIPOLECCOB B AHAJUTHYECKOH XHMHUU

OcCHOBHBIE THUNBI XUMHYECKMX PpEAaKLUMH B aHAJUTHUYECKONW XHUMHHU. KHUCJIOTHO-OCHOBHBIE,
KOMIUIEKCOOOpa30BaHMsl, OKHCIIEHHs-BOCCTAHOBJEHUS. McCHonb3yeMble MpPOLIECCHI  OCAXIEHHe-
pacTBOpeHHe, 3kcrpakuus, copbumsi. KoHcraHThl paBHOBecusi peakumii M npoueccoB. CocTosiHue
BEIECTB B UJI€ABbHBIX U peanbHbIX cucreMax. CTpykTypa pactBopuresnei u pactsopa. ConbBaTarys,
noHm3auus, auccouuanys. [loBeneHne 3J1eKTPOIUTOB U HEAJIEKTPOIUTOB B pacTBopax. Teopus Jlebas-
Xrokkensa. Kospounmentsr aktuBHOCTH. KOHIEHTpanmMoHHbIE KOHCTaHTBI. OMNMUCAHUE CIOXKHBIX
paBHoBecuit. OOImast 1 paBHOBECHAS! KOHLIEHTPALIMH. Y CJIOBHbIE KOHCTAHTBI.

KuciorHo-ocHoBHbIe peakuuu. COBpEeMEHHBbIE IPEACTABIEHHUS O KHUCJIOTaX MU OCHOBAHMUSX.
Teopuss bpencrema-Jloypu. PaBHOBecume B CHCTEME KUCIOTAa - COMNPSDKEHHOE OCHOBAaHUE U
pactBopurenb. KOHCTaHTBI KHCIOTHOCTM M OCHOBHOCTU. KHCIOTHBIE M OCHOBHBIE CBONCTBA
pactBopureneii. Koncranta asronportonusa. BiausHue npupoabl pacTBOPUTENST HA CHIIy KHCJIOTBI U
ocHoBaHus. Husenupyromuit u nuddepentupyromuii 3 ekt pacTBopuTes.

KucnoTHo-0oCHOBHOE paBHOBECHE B MHOIOKOMIIOHEHTHBIX CHUCTeMax. bygepHble pacTBOpBl M HX
cBoiictBa. bydepHas emxocTs. Berauciaenus pH pacTBOpOB HE3apsKEHHBIX U 3apSKEHHBIX KHUCIOT H
OCHOBaHUI, MHOTOOCHOBHBIX KHCJIOT U OCHOBaHUM, CMECU KUCJIOT U OCHOBAHMI.

Peakunu xommiexcoo0pa3oBaHusi. THUIBI KOMIUIEKCHBIX COEIMHEHUH, MWCIOJIb3yEeMbIX B
aHayuTHueckod xumuu. Knaccudukanums KOMIUIEKCHBIX COSIMHEHHH MO XapakTepy B3aUMOIEHCTBUS
MeTaJUI-JIUTaH, IO OJHOPOMHOCTU JIMTAHAA U LEHTPAJIbHOTO HOHA (KOMILIEKCOOOpa3oBaTes).
CpolicTBa KOMIUIEKCHBIX COEOUHEHUH, HMEIIINe aHAJIUTHYEeCKOe 3Ha4deHHe. YCTOWYMBOCTD,
pPacTBOPUMOCTD, OKPACKa, JIETy4€eCTh.

CrtyneHuaroe komIuiekcooOpazoBaHue. KonudyecTBeHHbBIE  XapAKTEPUCTHKH  KOMIUIEKCHBIX
COeMHEHUI: KOHCTaHThl YCTOHUMBOCTH (CTymeHuarbie u odmue), GpyHkuus oOpazoBaHus (cpenHee
JIMTAHAHOE YHCJIO0), (PYHKLHUS 3aKOMILUIEKCOBAHHOCTH, CTerneHb oOpa3oBaHHs Komiuiekca. DakTopsl,
BJIMSIFOIINE HA KOMIUIEKCOOOPa30BaHUE.: CTPOCHHE LIEHTPAJIBHOTO aTOMa M JIMTAHAA, KOHLIEHTpPALMS
KOMIOHEeHTOB, pH, MOHHas cuna pacTtBopa, Temneparypa. TepMmoanHamMuueckas M KHUHETHYECKas
YCTONYMBOCTb KOMIIJIEKCHBIX COEANHEHUI.

BnmsiHne  kommiekcooOpa3oBaHMsT HAa  PacTBOPUMOCTb  COEIMHEHUH, KHCJIOTHO-OCHOBHOE
paBHOBECHE, OKHCIHMTEJbHO-BOCCTAHOBUTENbHBIN MOTEHLMAA CHCTEM, CTaOMJIM3ALMIO0 Pa3JIMYHBIX
cTeneHed OKHCIEeHUs 31eMeHTOB. CrocoObl MOBBIMIEHUS YYBCTBHTEJNBHOCTH M H30MPATENbHOCTH
aHaJIN3a ¢ UCTIOJb30BAHNEM KOMILIEKCHBIX COCIUHEHUN.

TeopeTnueckue OCHOBBI B3aUMOJENHCTBUS OPraHUYECKUX PEAreHTOB ¢ HEOPTaHUYECKUMH MOHAMHU.
BaustHne wx mnpupoabl, pacnojokeHus (YHKUIMOHAIbHO-aHAJIUTHUYECKHE TPYII, CTePEOXUMHHU
MOJIEKYJl peareHTa Ha €ro B3aUMOACHCTBUE C HEOPraHM4YeCKMMHU HOHaMM. Teopus aHajnorui
B3aUMOJIEIICTBUS MOHOB MeETAJJIOB ¢ HeopraHudeckumu peareHtamu tuna H>O, NHz u HoS u
KUCJIOPOJI-, a30T-, CEPOCOAEPKALIMMU OpraHudeckUMU peareHTamu. OCHOBHBIE TUIIBI COEUHEHUH,



o0pa3yeMbIX C y4acTHEM OpraHMYeCKUX peareHTOB. XeJaTbl, BHYTPHUKOMIUIEKCHbBIC COEIUHEHUS.
@DaxkTOpel, ONpeneAle YCTOWYMBOCTL XenaToB BakHelmne OpraHMYecKUe pPeareHTHl,
NpUMEHSIeMble B aHaJIM3€ Ui pasfelieHus, OOHApYKEHUs, ONpeNeNeHHsI MOHOB METAJUIOB, IS
MAacKUpOBaHUA M JAeMackupoBaHus. OpraHudeckue peareHTbl sl OPraHMYeCKOro aHajIu3a.
Bo3MoxHOCTH MCTIONB30BaHMSI KOMITIEKCHBIX COE€AMHEHUI U OPraHUYeCKUX PEareHTOB B Pa3JIMYHBIX
METOaxX aHaJIM3a.

OKHCINTE/IbHO-BOCCTAHOBUTE/IbHBIE PEAKUMH. OJEKTPOAHBIN MOTEHLMaNd. Y paBHEHHE
Hepucra. Cranpapteii u  QopmanbHbiii noteHuuanbl. CBs3b KOHCTAHTBI PAaBHOBECUS CO
CTaHJApPTHBIMU NOTeHUUanaMu. HampasieHue peakuuu OKHCIEHUS U BOCCTAHOBJIEHMs. PakTopsl,
BJIMSIOLINE HAa HAIpPABJICHUE OKUCIMTEIbHO-BOCCTAHOBUTEJBHBIX peakuui. IlonsaTHe O cMelaHHBbIX
notreHuuanax. MexaHnu3sMbl OKUCIUTENbHO-BOCCTAHOBUTEbHBIX PEAKLIUNI.

OcHOBHBIE HEOPraHMYECKHE U OPraHUYeCKUEe OKUCIUTEINM U BOCCTAHOBUTENH, NPUMEHsSEMbIE B
aHanuse. MeToapl penBapuTENbHOIO OKUCIEHUS U BOCCTAHOBJICHUS ONPEAEIAeMOro 3J€MEHTA.

IIpoueccol ocamaeHusi U coocakaeHus.. PaBHoBecue B cucteme pacTBop - ocanok. Ocanku U ux
cBoiictBa. Cxema oOpasoBanusi ocanka. Kpucrammmueckue u amopdHble ocaiku. 3aBHCUMOCTb
CTPYKTYPBI OCafKa OT €ro MHIWBUAYAJIbHBIX CBOMCTB M YCJIOBHUI OCaXIeHUs. 3aBUCUMOCTb (HOPMBbI
ocazka OT CKOpPOCTH O0pa3oBaHMsi M pPOCTa MEPBUYHBIX YacTull. DakTopbl, BIMSIOLINE Ha
pPacTBOPUMOCTb OCAJKOB. TeMIEpaTypa, HMOHHAs CuUJa, ACHCTBHE OAHOMMEHHOIO MOHA, peakLuu
NPOTOHU3ALMHY, KOMIUIEKCOOOPAa30BaHUs, OKHCICHUS-BOCCTAHOBJICHHS, CTPYKTypa U pa3Mep YacTHLI.
VYcnoBus nNOay4deHUs KPUCTANIMYECKUX oOcankoB. lI'oMoreHHoe ocaxaenue. CrapeHue ocanka.
IIpuuunnel 3arpsasHeHus ocanka. Kinaccudukanust pa3nuuHbeIX BUIOB coocakaeHus. [lonoxurenpHoe n
OTpULIATEIbHOE 3HAYEHUE SIBICHHUSI COOCAKAeHHs B aHaimn3e. OcoOeHHOCTH 00pa3oBaHus KOJUIOHIHO-
IOUCTIEPCHBIX cUCTeM. Mcnonp30BaHne KONJIOUAHBIX CUCTEM B XMMHUYECKOM aHAJIU3e.

4.MeToabl o0HApYKeHHUs U HAeHTHPUKALHH

3amaun u BbIOOP Merona OOHApy)KeHUs M HMASCHTH(OUKALUKH aTOMOB, HOHOB M XHUMHUYECKHX
coenuHeHuil. JlpoOHbII M cucTeMaTHueckwii aHamu3. Dusuueckne MeTonbl OOHApPYXKEHUS U
UIeHTU(UKALUY HEOPTAHUYECKUX U OPraHUYECKUX BELIeCTB. MUKPOKPHCTAIUIOCKOMMYECKUN aHAH3,
NUPOXUMHYECKHH aHann3 (OKpallMBaHWE IJIAMEHM, BO3rOHKA, oOpasoBaHue mepiio). KamembHbIit
aHagM3. AHaJIM3 PAaCTHPAHUEM IOPOIIKOB. XpomaTtorpaduyeckue MeTOIbl KaYeCTBEHHOIO aHAJIN3a.
DKCIpecCHBI KaueCTBEHHBIN aHaJIM3 B 3aBOACKHX U IMOJIEBBIX ycioBusAX. [Ipumepsl mpakTHueckoro
NPUMEHEHHsI METOJIOB OOHAPY KEHHSI.

4.1 MeToab! BblaeJeHusl, pa3AeeHHs] H KOHUEHTPHPOBAHHA
OCHOBHBIE METOIbI Pa3feNieHNus] U KOHLEHTPHPOBAHHSA, MX POJb B XMMHYECKOM aHaiu3e, BHIOOp M
oueHka. CoueraHue METONOB pa3leleHUs] U KOHLEHTPUPOBAHMS C METOJAMM OIpEAeSCHMUS,
rubpunHble MeToabl. OQHOCTyNEeHYaThle M MHOTOCTYIIEHYAThle MpOLecChl pasneneHus. KoHCTaHThI
pacnpenenenus. Kospounmenr pacnpenenenus. CreneHp wusBiedeHus. Daktop pasgeneHus.
Koa¢ddunpment koHueHTprupoBaHus.

Metoabl 3KcTpakumu. TeopeTuueckrMe  OCHOBbI ~ METOAOB. 3aKOH  pacrpeneseHus.
Knaccudukaumsi 3KCTpakUMOHHBIX mponeccoB. CKOpOCTh SKCTpakiuu. THIBI SKCTPaKLMOHHBIX
CUCTEM. YCJOBHMS 3KCTPAKLUM HEOPraHWYECKUX U OPraHUYeCKMX COeAMHEHUH. Peskcrpakuus.
IIpupona mu xapakTepuCTUKa 3KCTPAareHToB. PasfeneHne U KOHLUEHTPUPOBAHHUE 3JIEMEHTOB METOAOM
skcTpakuuu. OCHOBHBIE OPraHMYECKHE pPEareHThbl, HCIOJb3yeMble ISl pa3[eleHusl 3JIEMEHTOB
MeronoM SKcTpakiuu. CeNneKTHBHOE pa3feeHHe 3JIEMEHTOB METOJAOM NOoAOOpa OpPraHMYeCKHX
pacTBopuTeneii, n3MeHenne pH BomHOI (a3bl, MACKIPOBAHUS U IEMACKUPOBAHUS.

Metoab! ocaxkaeHHs U coocakaeHus. [IpyuMeHeHne HeOpraHnYeCKuX U OPraHMYeCKUX PeareHTOB
st ocaxkaerusi. CriocoObl pasneneHns OCaKACHHEeM JIHOO paCTBOPEHHUEM IMPU PA3JIUYHBIX 3HAUYEHHSIX
pH, 3a cuer oOpa3oBaHMs KOMIUIEKCHBIX COCOMHEHHH M TNPHUMEHEHUs OKHCIMTEJbHO-
BOCCTAHOBUTENIbHBIX peakuuii. [pynmoBble peareHTbl M TpenbsiBIseMble K HUM TpeOOBaHUSL.
XapakTepUCTUKH MAaJOPACTBOPHMBIX COCAMHEHUH, Hauboyiee YacTO HCIONb3YEeMbIX B aHAJU3E.
KoHueHTpupOoBaHHE MHKPO3JIEMEHTOB COOCAKACHHMEM Ha HEOPraHMYeCKUX M OPraHuYeCKHX
HOCHUTEJSIX (KOJUIEKTOpPax).

4.2. Xpomarorpapuueckue MeToAbl AHATHU3A



Onpenenenne xpomarorpaduu. IloHarme o0 TOABWKHON ¥ HENMOABIKHOW  (hasax.
Knaccudukauus MeTonoB IO arperaTHOMy COCTOSHHIO ITOABMKHONW M HEMOABIDKHOM (a3, 1o
MEXaHU3MY pa3leleHus, IO TEeXHUKe BbIMONHEHUsA. CrnocoObl MOJyYeHHs XpOMaTorpamm
(bpoHTaNBbHBIN, BHITECHUTENbHBIN, 3M0eHTHBINH). OCHOBHBIE MapaMeTpsl xpoMarorpaMMbl. OCHOBHOE
ypaBHeHHe xpoMmarorpadpun. CenekTuBHOCTh U 3(PPEKTUBHOCTb XpoMaTorpauyeckoro pasaeneHus.
Teopuss Teopermueckux Ttapenok. Kunerumueckas teopus. Paspemenue kak (pakTop ONTUMH3ALUH
xpomarorpagduueckoro npouecca. KauecTBeHHBINH 1 KOJMYECTBEHHBINH XpoMaTorpapuyeckuii aHaIms3.

I'azoBas xpomarorpadus. I'azo-ancopéuuonHas (ra3o-reepaodasHas) U ra3zo-KHIKOCTHAS
xpomarorpadusi. CopOeHTsl M HOcHTenu, TpeOOBaHMsS K HUM. MexaHusMm pasneneHus. Cxema
razoBoro xpomarorpada. Komonku. J[eTeKTopbl, MX YyBCTBHTEJBHOCTh U CENEKTUBHOCTb. OOmactu
NPUMEHEHUs Ta30BOM XpomaTorpaduu.

KunkocrHass xpomartorpadusi. Bunel sxkuakxoctHol — xpomarorpaduu. Ilpeumyiiectsa
BBICOKO3(h(hekTUBHOI kuakocTHOI Xxpomarorpaduu (BDXKX). Cxema kuakoCcTHOro xpomarorpada.
Hacocpl, kononku. OCHOBHBIE THIIBI IE€TEKTOPOB, UX UYBCTBUTENIBHOCTD U CEIEKTHBHOCTD.

AncopOuHOHHASI )KMAKOCTHAsi xpomaTtorpagusi. HopmanbHo-(a3oBbiii 1 00parneHHO-(a30BbIi
BapuaHTel. [lonsipHBIE W HEMOJSIPHBIE HEMOABI)KHbIE (asbl M NPUHIMNBI WX  BBIOOpA.
MonuduuupoBaHable CHIMKareau Kak copOeHTbl. IloasrokHble (a3l ¥ NPUHLMIBI UX BBIOOpA.
OO6nacTu mpuMeHeHHs acOPOLMOHHON KUIKOCTHOI XpomaTorpaduu.

HNonoo6mennasn xpomartorpapus. CtpoeHne u GU3NKO-XUMHUECKHE CBONCTBA HOHOOOMEHHHKOB.
Honoobmenunoe paBHOBecue. CeNeKTUBHOCTb MOHHOTO OOMeHa M (hakTOpbl €ro ONpenesIoLIne.
Obnactn mnpuMeHeHHss HOHOOOMeHHOH xpomatorpaduu. HMonHas xpomarorpadusi Kak BapuUaHT
BbICOKO3(p(hexTuBHOI HOHOOOMeHHOH Xpomarorpadpuu. OcoOEHHOCTH CTPOEHHMS U CBOWCTBA
copOeHTOB st  HOHHOM xpomartorpaduu. OIHOKOJOHOUHASE M JABYXKOJOHOYHAs HMOHHAs
xpomatorpadus, MX TpeuMyliecTBa W Hemoctatku. HoHOXpomarorpaduueckoe onpeneaeHue
KaTHOHOB M AaHUOHOB. HoH-mapHast u JjurannooOMeHHass xpomatorpadus. OOmume mnpuHUMIBL
IonBwxHbIe U HeTTOABIOKHBIE (Da3bl. OOIaCTH NPUMEHEHMS.

IKCKII03HOHHAsA xpomaTorpadpusi. OOmue npuHuunbl MeTona. [IoABMKHBIE U HENMOABIIKHBIE
¢aspl. OcobenHocTn MexaHusma pasznaesnenus. OmpenensieMble BelecTBa W 00JaCTH MPUMEHEHUS
MeToza.

IlnockocTHas xpomarorpadgus. OOmue npuHIMnbl pasgeneHus. CrnocoObl  MOTy4eHHs
IUIOCKOCTHBIX XpOMaTorpamMM. PeareHTbl s WX TPOSBICHUS. Dymavgicnas xpomamozpapusi.
Mexanmsmbl  paspenenust. IlogswkHele ¢asel. IlpenmmymiectBa U HEOOCTATKU. [ OHKOCHOUHHASA
xpomamoepagpus. Mexanuzmsbl paznenenns. CopOeHTsl n nonsrkHele pasbl. O0IacTH NPUMEHEHHSL.

4.3. T'paBuMeTpHYECKHH METOJ AHAIH3A

CywmHOCT IpaBUMETPUYECKOTO aHajM3a, NpeuMyluecTBa M HemocTaTku Mmeroxaa. [Ipsmele u
KOCBEHHbIE METOZbl OmpeneneHus. Baxuelime opraHudeckue M HEOPraHHYECKHE OCaTUTEINH.
ITorpemHocT B rpaBuMerpuueckoM aHanmmse. OOmast cxema onpenenenuil. TpeOoBaHus K
OCaKmaeMoOl M TpaBUMETpPHYECKOH (opmam. M3MeHeHHMsI COCTaBa OCagka INPH BBICYIIUBAHHU U
MpOKaIuBaHUU. TepMOrpaBUMETPUUECKHUI aHAINS.

IIpumepsl MpakTHUECKOTO NPUMEHEHUs TIpaBUMeTpUUeckoro meroja aHanuza. OmnpeneneHue
JKenesa, aJIOMMHMA, TUTaHa B BHUe okcuno. OmpeneneHue KanbLUsd W MarHus, HCTOYHHMKH
MOrpeIIHOCTeN NMPU UX orpeneneHun. MeToas! onpeneneHus kpemHus. IIpuMeHeHne opraHMYecKuxX
peareHToB Ul ONpeAeIeHNUs] HUKEeNs, KoOaIbTa, [IMHKA 1 MarHus.

4.4. TurpumerpuyecKHe MeTOAbI AHAJIH3A

Meronbl THTpUMeTpHUeckoro aHanmza. Knaccuduxanms. TpeOoaHus, mpenbsBiseMble K
peakuuy B TUTPUMETPUYECKOM aHaimuse. Bumel TurpuMerpuuecknx omnpeneneHuil. CrocoObr
BBIPAKEHHS] KOHLIEHTPALMI pacTBOPOB B TUTPUMETPHUM. DKBUBAJIEHT, MOJISIPHAs Macca SKBUBAJICHTA,
MOJIsIpHasi KOHIeHTpauus. IlepBudHble M BTOpUYHBbIE CTaHAapThbl. PuKcaHadbl.  Buabl KpUBBIX
TUTpOBaHUsA. PaKTOPHI. BAUSIOIINE HA XapaKTep KPUBBIX TUTPOBAHUS U BEIMUNHY CKauKa TUTPOBAHUS
B pasaM4HBIX MeTozmax. Touka »SKBHBaJEHTHOCTH. CrHoOCOOBI OmpeneseHus: KOHEYHOW TOYKH
TUTPOBAHMS B PA3JIMYHBIX METONAX.

KucsioTHo-ocHOBHOe TuTpoBaHHe. llocTpoeHue KpUBBIX TUTPOBaHMA. BiusHue BeIMUMHBI
KOHCTAHT KHUCJIOTHOCTHM WJIM OCHOBHOCTH, KOHLIEHTpPALMM KUCJIOT WJIM OCHOBAaHUH, TeMIEpaTyphl Ha



XapakTep KPUBBIX TUTPOBaHMA. KHCIOTHO-OCHOBHOE TUTPOBaHHE B HEBOJAHBIX cpenax. KucimorHo-
OCHOBHbBIE MHAMKATOPBI. [1OrpenrHocTy TUTPOBAHUS MIPU ONPEAEICHNH CHIIBHBIX M CIa0bIX KUCIOT U
OCHOBAHUH, MHOTOOCHOBHBIX KHCJIOT U OCHOBaHHUIL.

IIpumepsl  mpakTudeckoro mnpumeHeHus. IlepBuuHble CTaHIApTBl JJISI  YCTAHOBJICHUS
KOHLIEHTPALMN PAacTBOPOB KHCIOT M OCHOBaHWUN. IIpuroroBneHue M craHAapTH3aLUs PacTBOPOB
COJISTHOM KMCJIOTBI M TUAPOKCHUA HATpusA. TUTpOBaHUE KHUCIIOT, OCHOBAHMMN, CMECel KUCJIOT U cMecel
OCHOBaHMH. AHain3 cMecell kapOoHaTa U ruapokapOoHaTa HaTpusi, KapOOHATa M TUIPOKCHIA HATPUS.
Omnpenenenue azora no Meroay Kbenbnans u conell aMMOHHUS IPSIMBIM M KOCBEHHBIM METOIAaMH.
Onpenenenue HUTPATOB U HUTPUTOB.

OxucaUTe/ILHO-BOCCTAHOBUTEIbHOE TUTPOoBaHUe. [locTpoeHne KpUBbIX TUTpOBaHUs. BrusHue
KOHLIEHTPALMK HOHOB BOJOPOZA, KOMIUIEKCOOOpPA30BaHUs, MOHHOHM CHJIBI PAacTBOpa Ha XapakTep
KpuBbIX TUTpoBaHus. CrocoObl OmpeneneHus KOHEUHOH TOUKM THUTpoBaHus. IlorpemHocTu
TUTPOBAHMSI.

MeTtoabl OKHUCIUTENbHO-BOCCTAHOBUTEIbHOrO TUTpoBaHusA. [lepmanranaromerpus. OmnpeneneHue
xenesa(Il), mapranua(Il), okcanaros, mepokcuaa BOIOPOIA, HUTPUTOB.

Honomerpust u umopumerpusa. Cucrema HOA-MOAMJI KAaK OKHUCIMTENb WJIM BOCCTAHOBUTEIND.
Onpenenenue apceHUTOB, apceHaToB, skenesa (I11), menu(1l), raJoreHuA-MOHOB, TEPOKCHIOB, KUCIIOT.

bpomaromerpusi, LepuMeTpus, BaHAZATOMETPHs, TUTAHOMETpUs, XxpoMmomerpus. llepBuunbie u
BTOpPHYHBIE cTaHAapThl. Mcnonb3yemble uHAuKaTopbl. OnpeneneHue  HEOPraHUYECKUX U
OpPraHUYECKUX COCUHEHUH.

OcaautenbHoe TtuTpoBaHue. IloctpoeHnme KpuBbIX TUTpoBaHUs. CrocoObl OmpeneIeHus
KOHEYHON TOYKHM TUTPOBaHMS, MHAMKATOpbl. Ilorpemnoctu tutpoBanusa. Ilpumepsl npakTuueckoro
npuMeHeHus. Meronsl @onbrapna, @asuca u Mopa.

Komnuexkcomerpuyeckoe turpoBanue. Heopranudyeckue u OpraHuveckue TUTPAHTBI B
KOMIUIeKcoMeTpur. Hcnonb3oBaHHE aMHHOMONUKAPOOHOBBIX KHUCJIOT B  KOMILIEKCOHOMETPHH.
ITocTpoeHne KpUBBIX TUTPOBAHUS. MeETaUIOXPOMHBIE HHAMKATOPBI U TPeOOBAHMUS, MPEAbIBISIEMbIE K
HUM. BaxHelilmne yHuBepcaibHble M CHELU(PUUECKHE METAJUIOXPOMHbIE HHAMKATOPBL CrocoObl
KOMIUTIEKCOHOMETPUUECKOTO TUTPOBAHUS: IIPsIMOe, 0OpaTHoe, KocBeHHOe. CeNeKTUBHOCTh TUTPOBAHUS
U crocoObl ee MoBbIIeH!s. [1orpenHocT TUTPOBaHUSL.

IIpumepr! npaxTuueckoro mnpuMeHeHus. OmnpeneneHHe KalbLUs, MarHus, kejes3a, aJOMUHUS,
MeJ1, IMHKA B PaCTBOPAX YUCTBIX COJIEH U IIPHU COBMECTHOM IPUCYTCTBUU.

5. DnekTpoxHMHUYeCKHe MEeTOAbI AHAJIH3A

OOfmas  xapaktepuctuka  MeTomoB.  Kmaccuduxaums.  DIEKTPOXUMHUUECKHE  STUEHKH.
WHaukaTOpHBI ~ 3JIEKTPOJ M DJJEKTPOJA  CpaBHEHMs. PaBHOBeCHblE M HEpAaBHOBECHbBIE
ANEKTPOXUMHYECKHE CUCTEMBI. SBIICHNS, BO3HUKAIOLINE IPU MTPOTEKAHUH TOKA (OMHUYECKOe MaJeHue
HaINpsDKeHUs, KOHLEHTPALMOHHAS U KHHeTH4YecKas nossipusanusi). [lonspusanuoHHble KpUBbIE U HX
UCIIOJIb30BaHUE B PA3JIMYHBIX 3JIEKTPOXUMUYECKUX METOAX.

5.1 IloreHuuomerpusi

Ipssimasn  norenunomerpusi. M3mepenne norenumana. OOpatumble ©  HeoOpaTHMbIe
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE ~ cucTeMbl.  MHnukartopuele  snexktpomel.  MoHomerpus.
Knaccudukaumss MOHOCENEKTHBHBIX 3JIEKTPONOB. XapaKTePUCTUKH HOHOCENEKTUBHBIX 3JIEKTPOMOB:
ANEKTponHast (PYHKLHS, KOA(PPHULUEHT CeNeKTUBHOCTH, BpeMsl OTKJMKa. [IpuMepbl mpakTHYecKOro
npuMeHeHus1 nonomerpuu. Onpenenenue pH, HOHOB IIETOYHBIX METAJJIOB, FAJIOT€HUI-MOHOB.

IHoTrenuuomerpuyeckoe TUTpPOBaHHe. lI3MeHeHHe »3JIEKTPOJHOrO MNOTEHLMajda B Ipolecce
tuTpoBaHust. CriocoObl OOHApPYKEHNST KOHEUHOW TOUKH THTPOBAHUS B PEAKLIUSX . KUCIIOTHO-OCHOBHBIX,
KOMIUIEKCOOOPa30BaHMsl, OKUCIIEHHUSI-BOCCTAHOBJICHUS, MPOLIECCAX OCAKIACHUS.

ITpumepel mpakTUUECKOro mNpuMeHeHHs. TurpoBanue ¢GochopHOi, cmecell conssHOW U OOpPHOM,
COJISTHOM M YKCYCHOM KHMCJIOT B BOJHO-OpraHU4ecKux cpenax. OrnpeneneHre HOAUA0B U XJIOPUIOB IIPH
COBMECTHOM IPUCYTCTBUH.
5.2. Kynonomerpus
Teopernueckue ocHOBbl Mertona. 3akoH Papamesa. CrnocoObl ompeneneHus KOJMUECTBA
anekrpuuectsa. IlpsimMas KyJoHOMeTpus M KyJOHOMeTpudeckoe TUTpoBaHue. KynoHomerpus npu
IIOCTOSSHHOM TOKE€ U  TIIOCTOSSHHOM T[OTeHLuajne. BHemHss u  BHYTpeHHssI TIeHepalus



KyJIOHOMETPUYECKOrO0  TUTpaHTa. [UTpOBaHHME  BJEKTPOAKTUBHBIX M 3JEKTPOHEAKTUBHBIX
KOMIOHEHTOB. OnpeneneHne KOHEUHON TOYKM TUTpoBaHus. lIpenmMylectsa U OrpaHU4YeHUs] METOAA
KyJIOHOMETPHYECKOrO TUTPOBAHUSA IO CPABHEHUIO C APYTUMH TUTPUMETPUUECKUMH METOIAMU.

IIpumepsl mpaxkTHueckoro npumeHeHus. OmnpeneneHUe MalbIX KOJWYECTB KUCJIOTBHI U LIENOYH,
THOCYJIb(aTa HATPUs, OKUCIUTENEH-NOHOB METAJIJIOB.

5.3. BoabTammnepomerpus

WNnnukaropHeie anekrpoasl. Knaccudukanus BonpTamnepoMeTpudeckux Metonos. [lonyuenue u
XapaKkTepUCTHKA BOJbTaMIepHOW kpuBoil. IlpenenbHbiii auddysnonssiii Tok. Ilomsporpadus.
VYpaBuenue WnbkoBuua. YpaBHeHue mnonsporpadpudeckoil BonHbl MnbkoBuua - I'efipoBckoro.
ITorenuman nonyBosnHbl. MpeHTudukanuus ¥ ONpeAeNeHHe HEOPraHMYeCKMX M OpPraHUYeCKHX
coequHeHuil.  CoBpeMeHHblE  BHIbl  BOJBTAMIEPOMETPUM:  IpsiMasi U HHBEPCHOHHAS,
NepeMEeHHOTOKOBAs, XPOHOAMITEPOMETPHS C INHEHHOM pa3BepTkoii (ocumiutorpadust). [Tpenmyinecrsa
U OTPaHUYEHHUSI [0 CPABHEHUIO C KJIACCHUECKOH nossiporpadueii.

Amnepomerpuueckoe TurpoBanmue. CymHocTh Metona. MumukartopHele smekTpoasl. Buibop
NOTEHLMAIa UHAUKATOPHOTO 3JIEKTPOAA. BUIbI KPUBBIX TUTPOBAHMUSI.

ITpumepst IIPaKTUYECKOTO IPUMEHEHHUS BOJIBTAMIIEPOMETPUUECKUX METOZOB u
amrepoMeTpuueckoro tutpoBaHus. CHATHE U pacuIMPpOBKa MONAPOrpPaMMbl HHIUBUAYAJIBHOTO

menojsipusaropa - HoHa Mertauuta. CHatue mnomsAporpaduyeckoro cnektpa. OmnpeneneHue
KOHLIEHTPALIUK BEIECTB METOAOB IPalyUpOBOYHOrO rpaduka 1 METOAOM I00aBOK C UCIIOJIB30BAHUEM
KJIACCUYECKOHH, ocuusuorpadUuecko, NEePEMEHHOTOKOBOM BOJIbTAMIIEPOMETPHH.

AMriepoMeTpru4ecKoe THTPOBAHKE [IMHKA MU OMXpoMaTta KaJiusl.

CpaBHUTEBbHAS XaPAKTEPUCTHKA YyBCTBUTEIBHOCTH U N30MPATENbHOCTH, 00JacTel MPHUMEHEHUS
3JIEKTPOXUMHUYECKUX METOMOB.

6. CnekTpockonuYecKHe MeTOAbl AHAJIH3A

CriexTp 53JIeKTPOMAarHUTHOrO wu3nydeHus. OCHOBHbIE THUIBI B3aUMOJEWCTBUS BeELIECTBA C
U3JIy4eHUeM: SMHUCCHs (TeIJIoBasi, JIFOMHHECLEHLMs), MorjomeHne, paccesnue. Kiaccupukarmst
CIIEKTPOCKOIMYECKHX MEeTOROB 1O SHepruu. Kiaccudpukanus CHeKTPOCKOMHMYECKMX METOAOB Ha
OCHOBE CIIEKTpa 3JISKTPOMATHUTHOTO M3JIyUYEHUs!. AaTOMHAas, MOJEKyJsApHas, aOcopOuMuOHHas,
5MUCCHUOHHAS CIIEKTPOCKOMUS.

Cnextpsl aToM0OB. OCHOBHBIE U BO30YXK/I€HHbIE COCTOSIHUSI AaTOMOB, XapPaKTEPUCTUKU COCTOSIHUH.
Oneprernueckue nepexonsl. IIpaBuna orOGopa. 3akOHBI MCIYCKaHHMS M MOMJIOLIEHMS. BeposiTHOCTH
SJNIEKTPOHHBIX MEPEeXONOB M BPEMEHa JKH3HM BO30YXKIEHHBIX COCTOSHUH. XapaKTepUCTHUKH
CHEKTPAJIbHBIX JIMHUN: MOJIO’KEHUE B CIIEKTPE, MHTEHCUBHOCTD, MOJTYLIMPUHA.

CrekTpbl MOJIEKYJT;, UX 0cOOeHHOCTH. CXeMbI JIEKTPOHHBIX YPOBHEH Monekybl. [IpencrasneHue o
NOJIHOW SHEPrMU MOJIEKYJI KaK CyMMbI 3JIEKTPOHHOM, KojieOaTenbHONW M BpamateabHoil. OCHOBHBIE
3aKOHBI TOTJIOLIEHUs] 3JeKTpoMarHuTHOro wusiyudeHus (byrepa) m 3akoH msnydenus (JlomakuHa-
[ITeiiGe). CBsi3b aHATUTHYECKOTO CHTHAJIA C KOHIIEHTPALUEH ONpeaensieMoro COeNuHEHHSI.

Anmnapatypa. CriocoObl MOHOXpOMAaTH3aLMK JIy4yUuCcTONH SHepruu. Knaccudukanus criekTpanbHbIX
npubopoB ux xapakrepuctuku. llpmemuukn w3nyuyenus. HMuctpymenranbpabie momexu. Ilymbr u
OTHOLICHHUE CUTHAJI-IIYM; OL€HKa MUHUMAaJIbHOIO AaHAJIMTUYECKOrO CUTHAJIA.

6.1. MeToabl aTOMHOH ONTHYECKOI CMIEKTPOCKOMHH

ATOMHO-DMHCCHOHHBINT MeToA. MCTOYHMKM aTOMU3aUMU M BO3OYXKIEHHS: 3JIEKTPUUECKHE
paspsiibl (OyroBble, MCKPOBbIC, MOHMKEHHOTI'O MAABJCHUs), IJIAMEHA, IJIa3MOTPOHBI, WHIYKTUBHO-
CBSI3aHHAsA IJ1a3Ma, JIa3epbl, UX OCHOBHBIE XapaKTePUCTUKU. PU3NUECKHEe U XUMHUUYECKUE MPOLIECCHI B
MCTOYHHMKAX aTOMH3ALUU U BO30OYKISHHUS.

CnexTporpaduueckuii ¥ CIEKTPOMETPHUYECKHI METOIbl aHAIKM3a, MX OCOOEHHOCTH, OOnacTu
npuMeHeHus. KauecTBeHHbI M KOJMYECTBEHHBIM aHAJIN3 METOAOM 3MHUCCHOHHOW CHIEKTPOMETPUU
iamenu. OCHOBHast ammaparypa: crnektporpagpl, kBaHTOMeTpbl. IlnamenHble (oTOMETpHl U
criekTpodoToMeTpsl. MeTponornueckie XapakTepUCTUKU 1 aHAITUTHIECKUE BO3MOXKHOCTH.
AToMHO-(pIyopecueHTHbII MeToa. [IpuHin Merona; 0cOOEHHOCTH U MPUMEHEHHE.

ATOMHO0-20cOpOLMOHHBII MeTOA. ATOMH3AaTOPBI (IJIAMEHHbIE M HEIUIaMEeHHbIe). VICTOuHUKH
u3nydeHuss (ammbl C  TONBIM  KAaTOAOM, MCTOYHHMKM CIUIOIIHOTO CIIEKTpPa, Ja3epbl), UX
xapakTepucTik. CrekTpanbHble W (QU3UKO-XUMHUYECKHE IIOMEXH, CHOCOOBl HX YCTpaHEHHs.



MeTpO.]'IOFI/ILIeCKI/Ie XapaKTCPpUCTUKH, BO3MOXHOCTH, MNPCUMYyLICCTBA MU HCAOCTATKH METOHAA, €Tro
CpaBHCHUE C aTOMHO-O0MHUCCUOHHBIM METOAOM.

HpI/IMepr MPAKTUYICCKOro MNPUMECHCHUS aTOMHO-DMHUCCHOHHOIO U aTOMHO-a6COp6L[I/IOHHOFO
MCTOOOB.

6.2. MeToabl aTOMHOH PEHTIeHOBCKOI CEKTPOCKOMHH
PentreHoBckue cnekTpel, uXx ocoOeHHoCTH. CrocoObl reHepanyy, MOHOXPOMATH3alMU U
perucTpanuu PEHTI€HOBCKOTO U3JTy4EHUsI. Buner PEHTI€HOBCKOMN CIEKTPOCKOIHH:
PEHTI€HOOMUCCHOHHAs, penTreHoabcopOLuoHHas, peHTreHo(IIyopecLeHTHAs. IpuHumn
PEHTT€HO3MUCCHOHHON CHEKTPOCKONUH, PEHTTEHOCTIEKTPAIbHBIH MUKPOAHAIN3 (3JIEKTPOHHBII 30H).
OCHOBBI PEHTTeHO(ITYOPECLEHTHON CHEKTPOCKOMUH, OCOOEHHOCTH M 3HavyeHue metona (ObICTpbIid
Hepas3pyLIAIOINHA MHOTO3JIEMEHTHBIN aHAIN3); MPUMEPbI HCIIOIb30BAHMS.

6.3. MeToabl MOJIEKYJISIDHOH ONTHYECKOH CIIEKTPOCKONHUH

Moaexkyasipuasi abcopOuHoHHAs1 crekTpockonusi (cnekTpodoromerpusi). CBA3b XUMHUYECKOH
CTPYKTYpPbI COeTMHEHUs ¢ aOCOPOLIMOHHBIM CIIeKTpOoM. DyHKIMOHAIBHBIN aHAIN3 TI0 KosieOaTeabHbIM
U DJIEKTPOHHBIM criekTpaM. CBsI3b ONTHYECKOHN IUIOTHOCTH C KOHLeHTpanued. OCHOBHOH 3akOH
cseronoryomenus. OCHOBHBIE TPUYMHBI OTKJIOHEHUS] OT 3aKOHAa (MHCTPYMEHTaJbHble W (PHU3UKO-
xumuaeckue). [ToHsaTrne 06 MCTHHHOM M KaXKyIEeMCsl MOJIIPHOM K03 QUIIMEHTe NOTJIOLIEHUS.

CriocoObl MOSy4eHus] OKpAIEHHBbIX coefAnHeHnH. DOoToMeTpHYecKue aHAJIMTUYECKUE PeareHThI;
TpeboBanus k HUM. CriocoObl onpeneneHnss KOHLEHTPAUUH BelecTB. M3MepeHne BbICOKHUX, HU3KHX
ONTHYECKHX TIUIOTHOCTeH (auddepeHunanbHbli MeTon). AHAIM3 MHOTOKOMIIOHEHTHBIX CHCTEM.
IIpumenenne Meroma AJisl MCCJIENOBAHUS peakMid B  pacTBOpax (KOMILIEKCOOOpa3OBaHMS,
HPOTOJUTHYECKHUX, TPOLIECCOB arperarum), COnpoOBOXKAAIIINXCS H3MEHEHHEM CIIEKTPOB MOTJIOIEHUSL.
Mertponorudeckrue XapakTePUCTUKH W aHAJIUTHYECKHE BO3MOXKHOCTH. lIpumepbl mpakTuiyeckoro
NPUMEHEHUsI METOAA.

MousekyasipHasi JIOMHHECUEHTHasi cnekTpockonus. Knaccudukanys BUAOB JTIOMUHECLICHLIUH
o UCTOYHUKAM BO30YXKIEHUSI (XeMHIIFOMMHECLICHIINS, OMOMFOMHMHECLIEHIINS,
AJIEKTPONFOMHHECIEHIMS, (OTOTIOMUHECUEHLUSI M Jp.), MEXaHW3My M JUIMTENbHOCTH CBEYEHUS.
Onyopecuenuuss u ¢pocpopecuenuusi. Cxema SA6moHckoro. 3akoH Crokca-Jlommens. Ilpasuio
3epkajbHON cummerpun JleBmnHa. DakTOphl, BIUAIOIIME HAa HMHTEHCUBHOCTH JIFOMHUHECLEHIIMH.
Tymwenne momunecueHuun. CrekTpanbHble W (pU3MKO-XxUMHYECKHE TMOMexH. KomnuecTBeHHSbI
aHaIN3 JIIOMUHECLIEHTHBIM METOAOM. MeTpoNornyeckue XapakTepUCTUKU M aHAJIUTHYeCKHue
BO3MOXKHOCTH ~ Meroma. (CpaBHeHHE  BO3MOXKHOCTEH  MOJEKYJApHOH  aOcopOuuoHHON |
JFOMHHECLIEHTHOM CHEKTPOCKOINUY MPHU ONpeAeNeHNH HeopraHuueckux coequHeHuil. Ilpenmyiecrsa
JIOMUHECLIEHTHOMN CIIEKTPOCKOIUH NMPH UASHTU(UKALIMY U ONPEIETICHUN OPraHUYeCKIX COeTUHEHUH.

MecTo u poJib CHEKTPOCKONUYECKHX METOJIOB B AHAIUTUYECKON XMMUU U XUMUYECKOM aHaJIN3e.

7. ABTOMATH3aLMA AHAJH3A M HCNOJIb30BaHHe DBM B aHaTHTHYECKOI XUMHH

HcnonszoBanne DBM B aHanmuTudeckoil Xumuu: cOOp M mepBH4Has o0paboTKa pe3ysbTaToB
aHaimu3a, o0OpaOOTka  MHOTOKOMIIOHEHTHBIX  CHEKTPOB M XpOMarorpamm.  YIIpaBJeHHUE
AHAJIUTHYECKIMHU NMPHOOpaMy, CO3aHNe FMOPUAHBIX yCTPOHCTB aHanu3aTop-IOBM. Ilnanuposanue u
onrtummuzanus skcnepumenta. Cumriekc-ontuMuzanus. Pacyers! paBHOBeCHIN.

MaremaTu4eckue MeTOIbI B IPAKTHKE PaOOThl XUMUKO-aHATUTHYECKUX JTa0OpaTOPUH.
ABTOMaTH3aLMs M MEXaHM3alUsA XHMUYECKOro aHanmsa. ABTOMAaTH3alUs IEPUOIUYECKOro,
IUCKPETHOrO aHajn3a M HENMpPEepPBhIBHOTO aHain3a B MOTOKE. IIpOTOYHO-MH)KEKLIMOHHBIM aHaiu3.
ABTOMAaTU3MPOBAHHBIE MPHOOPBI, CUCTEMBI M  KOMIUIEKCHL, aBTOMATBI-AHAJIM3ATOPBI IS
7a00paTOPHOrO M NPOU3BOACTBEHHOrO aHanu3a. lIpumepsl COBPEMEHHBIX BBICOKOI((PEKTUBHBIX
AHATMTUYECKUX npudOpOB-aBTOMATOB (ra3zoaHamM3aTopHI, XPOMAaTO-MacC-CIIEKTPOMETPHI,
aBTOMATHYECKHe NPUOOPBI M CUCTEMBI AJsI NMPOTOYHO-MHXKEKIIMOHHOTO aHajiu3a, i oTOopa u
aHaJs3a Mpod KOCMUYECKOT0 BEIECTBA, J1abopaTopHbie POOOTHI).

8. Teopus u npakTHKa Npo60o0TdOPa H NPOOONOATOTOBKH
IIpencraBuTenbHOCTh NPOOBI, B3aUMOCBSI3b C OOBEKTOM W METOAOM aHaimm3a. PaxkTopsl
00yCJIOBIMBAIOIINE pa3Mep U Crocod oTOopa npeacTaBuTenbHOi mpoObl. OTOOp MPodG rOMOTeHHOTO U



reTeporeHHoro cocrara. CrnocoObl MOy4eHus: cpenHeii mpoObl TBEPABIX, KUAKUX M ra3000pa3HbIX
BEIECTB; YCTPONCTBA M MPUEMbI, UCTIOIB3YEMBIE MTPH 3TOM, NepBUYHAs 00padoTKa U XpaHeHue mpod;
NO3UPYIOIIHE YCTPOUCTBA.

OcHoBHbIe CrOCOOBI TepeBoga mpoObl B (opMy, HEOOXOAMMYKO [JIsl JAHHOTO BHIOA AHAJM3A:
PacTBOPEHHE B PA3JUYHBIX CpeAax; CHEKaHWe, CIUIABJIEHUE, PAa3JIOKeHHE MOJ JEHCTBHEM BBICOKHX
TEeMIepaTryp, HaBJeHUS, BBICOKOYACTOTHOIO paspsiga, KOMOWHHPOBAHUE PA3JUYHBIX IPHEMOB,
0COOEHHOCTH Pa3IOKEHUsI OpraHryYecKux coequHennii. CrocoObl yCTpaHEHHsI U y4eTa 3arps3HeHui u
MOTEPb KOMIIOHEHTOB MPH MPOOOMOITOTOBKE.

9. OcHoBHbIE 00bEKTDbI AHAJIH3A

OOBeKThI OKpYIKAIOIIeH Cpebl: BO3AYX, MPUPOIHBbIE U CTOUHBIC BOIBI, aTMOC(EpHBIE OCAIKH,
MOYBBI, IOHHbIE OTJIOXKEHUs, . XapakTepHble OCOOCHHOCTH W 3aJa4d MX aHanusa.buojormueckue u
MEIULUHCKHEe OOBEKThl. AHAIUTHYECKHE 3ama4du B 3Toi obnactu. CaHUTApHO-TUTMEHUYECKUI
KOHTpOJb.I'eonornyeckrie OOBEKTHI. AHANIU3 CHUJIMKATOB, KapOOHATOB, JKENE3HBbIX, HUKEJb-
KOOaJbTOBBIX  pPy[, MOJUMETAUIMUECKUX pyd.Metamibl, CIUIlaBbl W OpPyrue  MPOAYKTHI
METaJUTypriuuecKol MpOMbILIeHHOCTH. OmpeneneHne YepHBIX, LBETHBIX, PEOKUX, OJaropoaHbIX
METAJVIOB M AaHaJIU3 MX CIUIAaBOB. AHAIM3 HEMETAJIMYECKUX BKIIOYEHUH U  OIpeaesieHHe
razoo0pasyromux mnpumeceii B Mertamaax. KOHTPOIb MeETauTypriuuecKux MPOU3BOACTB. ATOMHBIE
Matepuansl. OnpeneneHue TOpUsl, ypaHa, MJIYTOHUsS, TPAHCILUTYTOHUEBBIX 3JIEMEHTOB U HEKOTOPBIX
nponyktoB naenenus. Heopranumueckue coenuHenus. BeimectBa 0co00i YHCTOTBI (B TOM HHCIHE
MOJIYIIPOBOJHUKOBBIE ~ MaTepHANlbl, MaTepHUajbl BBICOKOTEMIIEPATYPHOU  CBEPXIPOBOIAUMOCTH);
OnpeneeHNe B HUX MPUMECHBIX U JIETUPYIOIIUX MUKPO3JeMeHTOB. I10CI0MHbBIN U JIOKaJbHBIN aHAIu3
KPUCTAJUIOB U IJIEHOYHBIX MaTepuayioB.lIpuponHpie M CHUHTETHYECKHE OpPraHMYECKHE BELIECTBA U
SJIEMEHTOOPTaHUYEeCKUE  COENMHEHHs, TOoJuMepbl. Buapl aHamm3a Takux OOBEKTOB U
COOTBETCTBYIOILHE METO/IBI. IIpumepsnr peLIeHUs 3ama4 KOHTPOJISI OpPraHUYECKUX
npou3BoacTB.CriennanbHbie OOBEKThI aHAINU3A. TOKCHYHBIE U PAJUOAKTUBHBIC BEIIECTBA, TOKCHHBI B
MUIIEBBIX MPOAYKTAaX, HAPKOTHKH, B3PbIBYATBIE M JIETKOBOCIUIAMEHSIOLIUECS BEIECTBA, Ta3bl,
KOCMHYECKHE OOBEKTHI.

6. OGPA3OBATEJ/IBHBIE TEXHOJIOT A

IIpu u3ydyeHUn TEOPETUUECKOro Kypca UCHob3yoTcs MeToas! IT - mpuMeHeHne KOMIIbIOTEPOB
ISl IOCTyma K WHTEPHET-pecypcaM, HCIOJb30BaHHME OOYYAIOLIMX MNPOrpaMM AJisl PacIIUpEeHHs
unopmaunonHoro mojs, obecneuenuss ynoOcTBa mpeoOpa3oBaHUsT U CTPYKTYPHPOBAHUS
uHpopmaunu 11 TpaHcHOpPMALIUH €€ B 3HAHKE.

IIpenonHeceHne TEOPETHUECKOrOo MaTepuana OCYINECTBJISETCS C IOMOIIBIO 3JIEKTPOHHBIX
cpencts 00y4YeHUs IPH HEMOCPEICTBEHHOM MPOYTEHHH JAHHOTO MaTePUaa JIEKTOPOM.

JIJisl OLIeHKH OCBOEHUS TEOPETHUYECKOro MaTepualia CTYJ€HTaMU UCIONb3YIOTCS TPAagULOHHbIE
IIICbMEHHBIE M YCTHbIE KOHTPOJIbHBIE MEPONPHSTHS (KOJUIOKBUYMBI, KOHTPOJIbHBIE padOThI).

IIpu ocBoeHun nabOpPATOPHOrO TNPAKTHKYMa CTYAEHTaM NpenIaraeTcsi HHAWBUAYaJbHAs
paboTa u padoTta B MaJIbIX FPyMIax, rA€ KaKAbI MOIydaeT CBOE 3alaHNe.

JlaGopaTopHble paOOThl BBIMOIHSIOTCA CTYACHTAMH 110 MHAMBHAYAJIbHBIM Ipad)MKaM COTJIACHO
METOUYECKHM YKa3aHHUSIM K JJaOOopaTopHBIM paboTaM, COCTABJIEHHBIM MO €IUHOMY IJIaHY: HepeyeHb
BOIIPOCOB ISl TOATOTOBKU K JJA0OPaTOPHBIM paboTaM, CYIHOCTb METOAMKH, METOIUKA MPOBEIEHHSI
OTIpeIeNIeHus], CITUCOK JIMTEPATYPHI.

Teopernueckue BOMPOCHI, KacawmIuecs TOW WM WHOH JabopatopHOH pabOThI TOTOBSITCS
CTy€HTaMM JOMa. JIONONHUTENbHO Ui JTOMAIIHEro BBINOJHEHUS [AaeTcs HECKOJIBbKO 3ajad s
pelreHus U3 yueOHHKa.

B naGopatopuu nepen kaxmoit paboToil mpenoaasaresieM MPOBOAUTCS JOMYCK K JaOOpaTOpHOU
paboTe B BHIE YCTHOTO OMpPOCa CTYAEHTOB U MPOBEPKOIl nomanrHero 3ananus (20-30 MuH).

CTyneHTbl, NOJTyYUBIINE AOMYCK, BBIIOJIHAIOT JaOOpaTOPHYIO paboTy coriacHo MeToauke. Bee
paboThI 3aKAaHYMBAIOTCS AHAIN30M PACTBOPA C HEM3BECTHOHN KOHLIEHTPALIMEH, BBITAHHBIX JJAOOPAHTOM.
Boimonusiercs: He MeHee 3-X MapajulesbHBIX ompeneieHuil. Pe3ynbpraTel 0OpadaThIBalOTCS METOAOM



mMateMaTuueckoi cratuctuku. Odopmisercs otder no padore. PesynpraThl aHaimn3a W JOMyCKa K
paboTe OLIEHUBAIOTCS MTPENoAaBaTesieM MO MATHOATUIBHON CUcTeMe.

JlabopaTtopHblii MPAKTUKYM Kypca 3aKaHYMBAETCS WHAUBUIYJIbHOU yueOHO-
UCCIIeIOBATEIbCKON paboTol MO BRIOOPY METONA M METOAMKH aHaiu3a BemecTBa “X~ B peabHOM
00bekTe. 3meCh MUCMONB3YIOTCS BCE M3YYEHHbIE METONbI M 3HAHMS, MOJYYEHHbIE CTYIEHTOM B Kypce
AHAJIMTUYECKON XUMUU.

7. HEPEYEHb YYEBHO-METOANYECKOI'O OBECHEYEHUWA 1A
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIUXCA ITO JUCUIIIJIMHE

7.1. Hepe‘IeHb-y‘{e6HO-MeTOHH‘{eCKOFO obecreueHust JUIST CAMOCTOSITEJIbHOM pa60TbI O6y‘{aIOL[[I/IXCﬂ

MO AUCLHUITIJIINHE!

1. OcuoBel ananuTHueckoi xumuu. B 2-x xH. /ITon pen. }O.A. 3onorosa. M.: Beici. mik., 2005.

2. Bacunwes B.I1. Ananutndeckast xumus, B 2-X kH., M.: JIpoda, 2002.

3. OcHoBBI aHamuTHYECKON XuMuU. [IpakTryeckoe pykoBOACTBO. YueOHOe mocoOue 1Jisi BY30B.
ITox pen. FO.A. 3omotoBa. M.: Beicu. mik., 2001. 463 c.

4 IlpakTukym no pusuko-xumuaeckum Meroznam ananusa./Ilon pen. Ilerpyxuna O.M. M.
Xumusi, 1989

5. @usuko-xumuyeckue meroansl aHanuza. / Ilox pen. Aneckosckoro AWM., JI.: Xumust, 1988

8. OHEHOYHBIE CPEACTBA JUISI TEKYHIET'O KOHTPOJISI YCHIEBAEMOCTH U
MNPOMEXYTOUYHOU ATTECTALIUN

Bonpocut 0n1a cobecedosanus

06mue eonpocsl AHATUMUYECKOT XUMUU

1. JlaliTe onpeneneHne aHAIUTUYECKON XUMUM Kak Hayku. Ee mpenMer, uemnu, 3agayu.

2. Kak cBsi3aHa Hayka "aHanuTH4yeckas XUMHA" C JKU3HBIO COBPEMEHHOro obmiecTBa (HayKoOM,
IPOU3BOZICTBOM, OKPY KAIOLIEH CPeoi, MEAULIMHOMN, Ka4eCTBOM XKH3HH).

3. HazoBuTE OCHOBHBIE 3Tallbl PA3BUTHUS AHATUTUYECKON XUMHUU.

4. Kak BbI ompenenuTe aHaIUTHYECKUe 3ana4n (OOHapykeHue, WAeHTH(UKALMS, ONpeaeIeHue,
tecTupoBanue BemecTB)? OObekThl aHanu3a (TBEPAbIE, JKUAKHE, ra3000pasHble, Ia3Ma, Makpo- U
MHKPO- ; OPraHHYECKHe 1 HeOpraHu4eckue, OM3KUE U yIaICHHBIE).

5. Tlo KakuM MpPUHIOMIIAM KJIACCU(PHUUUPYIOT METOIbl AHAIUTUYECKOW XMMHUH (XUMHUYECKHE,
¢usnueckune, Ouonoruueckne;, OOHAPY)KEHHs, HIACHTU(PUKALUK, OINpPENeJCeHUs,  pasdeleHus Hu
KOHLIEHTPUPOBAHUS, THOPHIHBIE 1 KOMOMHUPOBAHHBIE, MPSMbIE U KOCBEHHbIE METO/IbI)?

6. Merog u wmeroauka. MeTposjoruueckue mnapaMeTpbl METOAMKHU: MPONOJIKUTENBbHOCTD,
TPYAOEMKOCTh, CTOMMOCTb, IPUOOPHOE obecreueHue.

7. JlaiiTe onpeneneHHe  METPOJIOTMYECKUX  XAPAKTEPUCTHK  METONOB  OIpeleeHUs
(4yBCTBHUTENBHOCTD, npenen  oOHapyskeHus, IMana3oH  ONpeAesieMbIX  COAep KaHUi,
BOCHPOU3BOAUMOCTb, IPABHIIBHOCTD, U30MPATEIbHOCTD).

8. JlaiiTe onpenesieHHe MOHSITHIO aHAIUTHYECKAs CIyk0a.



9. OpraHuzanysi aHAJIMTUYECKOW CHOy)XObl M €€ (YHKLHU: KOHTPOJb TEXHOJOTMYECKUX
IPOLIECCOB, MOHUTOPUHT OKPY KAIOLIEH Cpelbl, 3A0POBbs HACETICHUS, CITy)K0a KOHTPOJIS 38 XPaHEHUEM
NPOAYKIIMH, OTIEPATUBHBINA KOHTPOJb. CepTudukaus NpoayKLuu 1 XMMUYECKHH aHaJIu3.

10. IIpuHuMnel yHUUKALUHT U CTAHAAPTU3ALMH AaHATUTHYECKIX METOMIOB.

11.00ecneuerne XUMHYECKOTO aHAJIM3a: XHMHUYECKHE PEaKTUBBI, Kiaccudukauus, olias
XapaKTepUCTHKA, CTENIEHb YUCTOThI, OUUCTKA.

12. Mepnas nocyza, ee rpaiyupoBKa.

13. Ananmurudeckue mpubophl: 00Imas XapakTepucTHKa U TpeOOBaHUS K HUM; KJIACC TOUYHOCTH,
MOBEpKa, rpaAynpoBKa, COYeTaHue ¢ MUKporpoueccopamu 1 OBM.

14. AnanmutH4yeckoe nNpHOOPOCTPOEHHE, ero TeHAEHIHMH (OJOYHO-MOAYJIBHBIA MPUHIIMI,
aBTOMATH3ALMs, MUHHATIOPU3ALHS U 1IP.)

15. Uctounuku MHPOpPMALUU 10 aHATUTHYECKOW XUMHH: NMEPUOJUYEcKasi, MOHOrpaduueckas,
yueOHast TuTepaTypa.

16. MexnayHapoaHble U OT€4eCTBEHHbIe cooOImecTBa aHamuTUKOB. Pexomennarmu MFOITAK no
AQHAIUTUYECKON XUMHUH.

Memponozuueckue 0CHOGbL AHATUMUYECKOW XUMUU

1. Ilepeuncnure METPONOTMYECKHE XapPAKTEPUCTUKU METOAOB XMMHUYECKOTO aHAJIN3A.

2. YkaXuTe 5KBHBAJICHT, (PaKTOP OSKBUBAIEHTHOCTH W MOJSIPHYKO MAacCy OJKBHBAJIEHTA B
CIEAYIOIUX PeaKLUAX:

H3PO4 + KOH =KH2PO4 + H20,

H3PO4 + 2KOH =K>HPO4 + 2H20,

H3PO4 + 3KOH =K3PO4 + 3H20,

H2C204 + 2KOH = K2C204 = 2H20,

2KCN + AgNOs3 =KAg(CN)2+ KNOs,

CuSO4 + 2KI = Cul + 1/2I2 + K2SOs4,

2KMnO4 + 5SH2C204 + 3H2S04 = K2SO4+ 2MnSO4 + 10CO2 + 8H20,

4KMnOs4 + 5A5203 +12HCI =4KCl + 4MnCl2 + 5As20s5 + 6H0,

FeCl; + TiClz = FeCly + TiCla,

SnClz +Fex(S04) + 2HCI = SnCly + 2FeSOs4 + H2SOs4.

3. Kakumu criocobamu MOKHO MPOBEPUTH NPABHJIBHOCTD aHAIN3a?

4. B ueM oTMuHe CIy4aiHbIX MOrPEIIHOCTEN OT CUCTEMATHUECKUX ?

5. Kakue BeIMYMHBI XapaKTePU3yIOT BOCIPOU3BOAMMOCTD BHIOOPOYHONM COBOKYIMHOCTH JAHHBIX
XUMHMYECKOI0 aHan3a?

6. [Tepeuncnure kpuTepun BEIOOPA METONIA AHANIN3A.

7. UYro Taxkoe aHamurudeckuil curHan? Ilpuseaure npumeppl aHAIUTUYECKUX CHTHAJIOB B
XMUMUYECKUX 1 (PU3NUECKHX METOAAX aHAJIH3a.

8. 3Havamme 1M psl U IpaBUIIa OKPYTIICHHUS YHCENT, BBIPAKAIOIIUX PE3yJIbTaT aHAIN3A.

9. Enuanuer CHU B aHanmuse: OCHOBHbIE, NMPOM3BOAHbBIC, BHECHCTEMHbIE (SKBHUBAJIEHT, THUTP,
MOJIIPHOCTb, MOJISUTBHOCTh, HOPMAJIBHOCTh, MaCCOBasi KOHIICHTPALMS U Ip.)

11. CayualiHple TOTpEIIHOCTH B XMMHM4YeckoM aHanuse. 3akoH [aycca. BocnpoussomumocTs.
Crarucruyeckue KpUTEPHM: MaTeMaTH4YecKoe OXXHAaHue (TeHepajbHOe CpeaHee M TeHepasbHast
OMCHIepCHsl CIy4alHON BENWYMHBI, BBIOOPOYHOE CpelnHee, MUCIEPCHUs, CTAHIAPTHOE OTKJOHEHHE,
TOBEPUTEIIbHASI BEPOSITHOCTD ).

12. CucremaTnueckue IMOTPEIIHOCTH XUMHYECKOro aHanu3a. [IpaBHIBHOCTE M CHOCOOBI ee
NpOBEepKH (METON CTaHAAPTHBIX OOpa3lOB, CTAHAAPTHBIX HO0ABOK, CPABHEHUsSI C pe3yJIbTaTaMH
apyroro Metoaa u ap.) Mx orpanuyenus.

13. TlorpemHocTH OTAENBHBIX CTaAUH U KOHEYHOro pesyiaprara. CyMMupOBaHHUE
MOTPELIHOCTEH.

14. Metponorudeckoe odecrieueHne KOHTPOJIS COCTaBa BELIECTB U MaTepHajoB. ATTecTauus u
CTAH/APTHU3ALMS METOINK. AKKPEIUTALMSI aHATUTHUECKUX JJabopaTopuil.

15. Yro Takoe n3buparenbHOCTh MeTosa?



16. Uto Takoe TOUHOCTb dHaJIN34a, KaKUMH BCJINYMHaAMHU OHa xapaKTepnsyeTcsf?
17. Kakue CYHMECCTBYIOT CIIOCOOBI ONpeacCICHN KOHUCHTPALUMN Ha OCHOBAHUU CYL[IGCTBYIOUIGP'I
3aBUCUMOCTU MCXKAY aHAJTUTUYICCKHUM CUTHAJIOM U COACPIKAaHUEM KOMITOHEHTA?

Ombop u noozomogka npodsl K AHAIU3Y

. Kakue TpeGoBanust npenbsBIISIOT K reHepaIbHON Mpolde aHAIM3UPyeMOro BerecTsa?
. Uem onpenensiercs crocod otdéopa u pasmep mpoObI?
. IlpuBenure pumepsl crioco6oB 0TOOpa MPOOHI B OTOKE MKUAKOCTH U rasa.
. KakoBel ocobeHHOCTH 0TOOpa nMpoOBI TBEPABIX BEIIECTB?
. HazoBuTe criocoObl rOMOreHU3aIMy U YCPEIHEH s TPOObI aHATU3HPYEMOr0 BELIECTBA.
. YKakuTe HCTOYHUKH TOTPELTHOCTEH 1pu 0TOOpE MpoObl aHATM3UPYEMOT'0O BEIIECTBA.
. Kakum 00pazom MOKHO y4ecThb COfeprKaHue BOIbI B aHAIU3HUPYEeMOii ripode?
. Kakue axTops! onpenensiror ciocod nepeBeneHus aHaIn3upyeMoii IpoObI B pacTBOp?
9. KakuMu cBoOMCTBaMM JOJKEH O0OJamaTh PaCTBOPHUTENb, HCIIONB3YEMBIH Uil PACTBOPEHHS
aHATM3UPyeMOit mpoObI?
10. ITpuBenuTe PUMEPHI IIENOYHBIX, KMCJIBIX ¥ OKHCIUTENbHBIX TUIABHEH.
11. Yem oTnnuaercs MUpoInU3 OT CYXOro 030JeHUs?

0 1O DN b W=

Obnapyosicenue Heopzanu4ecKux KAMUOHOG U AHUOHOG

1. AHanuTHUYeCKHe PeaKLUHU, X OCHOBHbBIE XapaKTEPUCTUKU: HUXKHAS IPAHULA OINpEeNsieMbIX
conep KaHul, CEJIEKTUBHOCTb.

2. Kakue BBl 3HaeTe CHOCOOBI YMEHBIIEHHs HIDKHEW TPaHHULbl ONpenessieMbIX COIep KaHUil
aHAJMTUYECKON peakLuu?

3. HazoBuTe BakHENIINE IPUEMBI TOBBILIEHHS CEIEKTUBHOCTH AHAJUTHYECKUX PEaKLIUM.

4. CriocoOb! BBIMOJTHEHMS aHATUTUYECKUX PEAKLUil B pacTBOPAx (KareibHble, MUPOXUMHYECKHUE,
MHKPOKPHUCTAJIOCKOITUYECKHE, PACTUPAHHS TOPOIIKOB).

5. Xumunueckne crnocoObl OOHAPYXKEHUs HEOPraHUUECKHX HOHOB. CHUCTEMATHUECKHH XOf
aHaJM3a KaTHOHOB (CYLIHOCTb, BO3MOJKHOCTH W OrPAHHYEHHs], 3HAUY€HHE B COBPEMEHHOM aHAJIM3e,
IeJICHNE Ha CePOBOAOPOIHYIO, KHCIOTHO-LIETOYHYIO U JIP. CXEMbI).

6. IpoOHbIi X0 aHAIN3a HOHOB (CYLTHOCTb, BO3MOKHOCTH M OTPAHUUESHHUS).

7. O0wue peakuuu s-, p-, d-3J€MEeHTOB B APOOHOM aHAITU3E.

8. XapakTepHble peakLuu S-3JI€MEHTOB.

9. XapaxTepHble peakLuu pP-3JI€MEHTOB.

10. XapaxrepHble peakuu d-3J1€MEeHTOB.

11. Anroputmsl IpoOHOTO OOHAPYIKEHUST KATHOHOB.

12. Kakue peakuuy Ha aHUOHBI CUMTAIOTCS NPEIBAPUTEIbHBIMU?

13. Kax otkpeITh anuon CO3% B npucyTcTuy anuoHoB SO3% n $203%7

14. M300pa3uTe ypaBHEHHSMH peakiuii Xo aHamu3a cmecu annonos: I, Br, CI”.

15. Kakue aHHOHBI HE MOTYT HAXOIUTBCS B KMUCIIOM pacTBope?

16. Kakum nytem oTkpeiBatoT aHHOHBI NO2", NO3’, eciiu OHH NPUCYTCTBYIOT BMeCTe?

17. Kakuie aHHOHBI MOYKHO OTKPBITh I€HCTBUEM MOIUAA KaJIUs B IPUCYTCTBUU Kpaxmasa’?

18. Anroputmsl IpOOHOTO OOHAPYIKEHUS] AHUOHOB.

19. KavecTBeHHBIi XUMHYECKHI aHAJIN3 HCKYCCTBEHHOH CMECH TBEPAbIX BEIIECTB (COeH,
OKCHJIOB).

20. Kak npoBOIUTCS] Ka4eCTBEHHBIM XUMHUYECKHUI aHAIN3 CIUIABOB B 3aBUCUMOCTH OT UX THIA?

21. Kak npoBOaUTCS Ka4eCTBEHHBIH XUMHUUECKHI aHAIU3 MIUHEPAJIOB?



Xumuueckue mecm-memoost anaiusa

1. Kak wucnonp3yroTcs MeTOAbl IUIOCKOCTHOH Xpomarorpaguu B KauyeCTBEHHOM U
MOJIyKOJUYECTBEHHOM aHAJIN3€ BELIECTB?

2. IlpuBenure mnpuMepbl HCHOJB30BAHUS  OCAJOYHONW XpomaTorpaduu B KadeCTBEHHOM U
KOJIMYECTBEHHOM aHaJIn3e.

3. Uro Takoe XUMHYECKHE TECT-METO/bl aHAIHU3a?

4. Kakue peareHThbI HCTIONB3YIOT B TECT-METOAaX?

5. Kakue ucnosp3yroT roToBble aHAIUTHYECKHE (POPMBI peareHTOB B TECT-METO/aX?

6. B yeM npenmMymiecTBa 1 HEAOCTATKH (PU3MUECKOTO Croco0a MMMOOMIIM3ALNN PEareHTOB Ha
HOCUTEJH?

7. TUIBl NCNIOB3YEMBIX MATPULL AJI1 HAHECEHUsI PEareHTOB.

8. B uem mnpeumymiecrsa M HEJOCTATKM XUMHMYECKH HMMMOOMJIM30BAaHHBIX PEAreHTOB Ha
HOCHUTEJISIX?

9. IlpuHIMMBI ONIpeneaeHNs] KOHUEHTPALUH TECT-METOIOM.

10. YcrpoiicTsa A5 onpeaeneHns KOHIEHTPALUN TECT-METOIOM.

11. CriocoObl omnpeneeHust KOHIEHTPALUU TECT-METOIOM.

12. Ha3oBuTe OCHOBHBIE METPOJIOTUYECKHE XaPAaKTEPUCTUKU pe3yJbTAaTOB aHalnu3a TeCT-
METOJIOM TIPH PA3JIMUHBIX CIIOCO0AX ONpenesieHNs] KOHLEHTPALUH.

13. KakoBa 4yBCTBUTENBHOCTb OINpPEAEICHHS] KOHLIEHTPALMM TECT-METOAOM B PAa3IMYHBIX
yCTpOHCTBax U crocobax aHanu3a?

14. Kak yny4maroT n30upaTeabHOCTb ONMpPeAeIeHUs] KOHIIEHTPALIMH TeCT-METOIOM?

15. KakoBa TOYHOCTb ONpeneeHnss KOHIEHTPALUH TeCT-METOI0M?

16. HazoBuTe OCHOBHBIE OOJIACTH MPUMEHEHHSI TECT-METOOB.

17. Kak nmpoBOAMUTCS aHAJIM3 BOABI, BO3JlyXa U MOYBBI TECT-METOAMU?

18. TecT-MeTOABI B KIMHUYECKOM aHAJIN3E.

19. HazoBuTe OCHOBHBIE CTIOCOOBI H3TOTOBJICHHUS TECT-YCTPOMCTB AJIsl SKCIPECCHOTO aHAIN3A.

20. Kax onpenenstoT napbl 3TaHOJA B BBIILIXa€MOM BO3JlyXe TeCT-METO0M?

Ilpumepnsiii Komniekm 3a0anuii 011 KOHMPOJIbHHIX PAOOM NO OUCHUNTUHE
«Ananumuyeckan Xumusn»

Tema: BoluHc/IeHUs] B AHATUTHYECKOH XUMHUH. UyBCTBHTE/ILHOCTD AHATHTHYECKUX PeaKIUH.
Cnoco0bl BbIpaskeHHsI KOHIEHTPAILHH PACTBOPOB
Bapuant 1
1. UcTtunHOEe 3HaYeHne Macchl ocanka paBHO 1,3458 r. IIpu usmepenun noaydeHo 3Hadenue 1,3582.
Omnpenenutb aOCOMIOTHYIO U OTHOCHTEJIbHYIO MOTPELIHOCTh H3MEPEHUS.
2. IlpenenvHoe pa3OaBieHNEe MOHOB ANOMHUHUS NMPH MHUKPOKPUCTAJIIOCKOIMUYECKOM OTKPBITUH PaBHO
150 000 wmn/r, MuHUMaJBHBIH 00BEM wuccieayemMoro pactsopa paseH 0,06 mu.  Beramcnutsb
OTKPBIBAEMbIIi MUHUMYM.
3. B xakom oObeMe BOABI HagO PACTBOPHUTH 2 MOJb TMAPOKCHIA HATpus, 4yTOOBI moayuutb 20-%
pactBop?
4. Cxonpko MIILIMANTPOB 0,2 M pacTBOpa MOKHO MNPUrOTOBUTH M3 250 MJ pacTBOpa COJISIHOM
KUCIIOTBI, nMero1nero Tutp 0,03650 r/mun?
5. CKONBbKO rpaMMOB JUXpOMaTa KaJlusl HaJ0 B3AThb AJs IpUroTosiaeHus 200 M1 pacTBOpa, UMEIOIIEro
tutp 0,004904 r/mi, ecnu 5TOT pacTBOP UCHOJIB3YIOT KaK OKHCIUTEIND?
Bapuanr 2
1. OnpenenuTb OTHOCHTENBHYIO MOTPELTHOCTh H3MEPEHUsI MACCOBOH 10J1H (B %) cepbl B yriie, eciu
BMecTO 3,12 % nonyueno 3,05 %.
2. IlpenenpHoe pa3daBieHNe HOHOB KalbLUs B pacTBope paBHO 50 000 Mi/T, MUHUMAaJIbHBIH 00beM
pacTBOpa, HEOOXOAUMBIiT A1 OTKPBITHS MOHOB KaJIbLIUS IEUCTBHEM OKcajiaTa aMmMoHus, paseH 0,03
MJ1. BBIMUCIUTE OTKpBIBAEMBI MUHUMYM.



3. B 270 mn Boxb! pactBopeHo 30 r xjnopuaa Hatpust. Kakosa MaccoBast 107151 paCTBOPEHHOTO
BemecTna (B %)?
4. CkoJBpKO rpaMMOB IIEpMaHraHaTta Kajius HaJlo B3sAThb 11 mpurotosieHus 2 i 0,5 H pacTBopa, eciu
TAHHBIM PacTBOP HCIONB3YIOT B KMCIION cpene?
5. PaccunrtaTh TUTP U HOPMAJIbHYIO KOHLIEHTPALIMIO PAacTBOPa COAbI, €ciu B 250 MJI BOZIBI PaCTBOPUIIH
5,3 r 6e3BonHoit NaxCOs3.
Tema: 3axoH neHcTBHA MacC KAK OCHOBA KA4YeCTBEHHOT0 AHAJIN3A

Bapuant 1
1. Berancnuts koHueHTpammo noros H* 1 CN™ B 0,1 m pactsope, ecimm Ken = 7,2-1071°,
2. BbIUMCITUTH HOHHYIO CUITY U akTUBHOCTH HOHOB Na™ u CI' 8 0,01 m pacteope NaCl.
3. CxonbKO Moseil yKCyCHOH KHCIIOTHI cienyer no0aBuTh k 1 1 1 H pacTBOpa arierata HaTpHsi, 4TOOBI
pPacTBOp CTaj HENTPAIbHbBIM?
4. Onpenenuts pH Oydeproro pacrBopa, coneprkamuero 1,1 M rugpokcuna ammonus u 1,1 M xopuna
aMMOHUSI.
5. Beruucaure npousBeaeHNe pacTBOpUMOCTH Xpomara cepedpa AgrCrOq, 3Hast , uto B 100 M
HACBILEHHOTO pacTBopa ero coaepsxkurcs 0,002156 r.
6. OnpenenuTb KOHCTAHTY U CTENEHb ruaponun3a conu ¢pocdara kanus no Tperbeit crynenu u pH 0,12
M PacTBOpa 3TOU COJIH.

Bapuanr 2
1. Beruucnuts crenens nonnsauuu 0,1 m pactsopa HCN.
2. CxonbKO MOJIeH KPUCTAJUTMUECKOro aleraTa Kajus HeoOxonumMo pactBopuTh B 100 mut 0,0375 m
pacTBOpa YKCYCHOMN KUCJIOTHBL, 4ToObI mosyunTs pH pacTBopa, paBHblii 5,437
3. BaucauTh pacTBOPUMOCTD OKCajlaTa KaiblLiUs, €CIH MPOU3BEAEHNE PACTBOPUMOCTH €r0 PaBHO
2,57-107.
4. bBygepnas cucrema cogepkut 0,1 M MypaBbrHO#M Kuciotsl ¥ 0,1 M popmuara kanusi. OnpenenuTsb
pH.
5. PaccunrtaTh cTeneHb ruaposmsa conu nepsoii crynenu u pH 0,02 H pacTBOpa cynbhuaa aMMOHUS
(NHa)2S.
6. Kak nmomHo Oyner ocakaeH Xpomar-uoH B Buze xpomara cBuHua PbCrO4 k MOMEHTY BhInaneHus
ocazka cysbgaTa CBUHIA?
Tema: OKUCIUTENBHO-BOCCTAHOBHTE/IbHBIE (PeI0KC) NPoLecChI

Bapuant 1
1. K pactsopy, conmepxamemy uouel I, NOz, S* noGasumi xnoproii Bombl. Kaxue msmenenus
MOKHO HaOmonaTh? HamucaTs ypaBHeHUsT peakiivii 1 0OOCHOBATh HAMpaBJIEHUE UX (Cpeaa KUcas).
2. PaccuutaTh penoKC-IOTEHIMAI MePMaHraHaT-HOHOB NMpH KoHLeHTpaumsix [MnO4] = 0,1 mouns/m,
[Mn?"] = 0,01 Mons/n u ipu pH pacTsopa, paBHOM 7.
3. Hanucatp ypaBHeHue u nopoOparb KO3()(UIMEHTHl peakuuu OKUCIEHHsS CyJb(pHIa MBILIbSIKA
As2S3  KOHUEHTpHpoBaHHOM azoTHON kucioroit HNO3, koTopast mpu 3TOM mpeBpamaercsi B OKCHI
asora NO:.
4. Mosxno mu cynbdat xpoma Crz(SO4)3 okucnuts azotHoit kucnoroit HNO3 8 H2Cr207?
5. HammcaTh ypaBHEHHE peakLuMd U ToAo0paTh K03(GGUUMEHTHI Mpolecca OKHCIeHUs Cynbhuaa
JKenes3a pa3baBIeHHbIM PACTBOPOM a30THOM KHMCJIOTHI, ecii mpoxykThl peakiuu Fe*', S, NO u H»0.

Bapuanr 2
1. B xakom HanpaBneHnu OyeT NpoTeKaTh PeaKLus, €CJIM CMeLIaTh paBHbIE 0OBEMbI PACTBOPOB COJIEH
OIMHAKOBBIX KoHUeHTpauwmii (1 Monb/n) xnopuna »xkenesa (I11) u xnmopuna sxenesa (1), xmopuna onosa
(IV) u xnopuna onosa (1I).
2. BLIYHCITHTD PENOKC-IIOTEHIHAI B PACTBOPE, B KOTOPOM coxepskutcs [MnO4] = 1 mons/n, [Mn?'] =
1 moms/n 1 [H'] = 107! moss/n.
3. Hamucats ypaBHeHMe peakuuy mepokcuaa somopona H20z ¢ Cr* B menounoii cpene. ITono6pats
ko3 dunmenTsl, cunras, uto Cr’" — CrO4>.
4. MoxHo nu ipoBecTH peakiuro okucnernus Cro(SO4); 8 Cr207%, neiictys (NH4)2S205?
5. Hanucatp ypaBHeHue peakuuu okucieHus maseneBoil kuciaotel H2C204-2H20 pactBOopom
NepMaHraHaTa Kajus.



Tema: KomnuexcooOpazoBanue
Bapuant 1

1. OnpenenuTh KOHLEHTpaLuo HoHOB Zn®", NH3 U cTeneHb MOHM3ALUM KOMILJIEKCHOTO HOHA B 1 M
pactBope comu [Zn(NH3)4]CL.
2. Paccuwnraiite, oOpasyercst nu ocanok FeS, ecnmm k 0,2 M pacTBOpy KOMIUIEKCHOTO COEIUHEHUS
coctaBa K4[Fe(CN)s| nobaButh paBHbiii 00bem 0,02 M pacTBopa NaxzS.
3.Cxonbko rpammos AgCl pactsopurcs B 1 1 1 M pactBopa ammuaka?
4. KakoBa HayanmbHast KOHLEeHTpauwst (MoJb/i) pactBopa KCN, B 2 mn kotoporo pactsopuiu 18,8 mr
Opomuna cepebpa u npu 3ToM oOpazoBaiicst KoMruieKcHbIH HOH [Ag(CN)2]?
5. Ilpousoiimer nu paspyleHue kommuekca, eciu k 0,2 M pactBopy conu coctaBa Na[AgS20s]
NpUIUTh paBHbIA 00beM 0,2 M pacTBOpa noauaa kanust? OTBET MOATBEPAUTE PACUETOM.

Bapuant 2
1. K 0,2 m pactBopy CuSO4 noGaBmmu paBHbIE 00beM 2 M pacTBOpa amMMuaka. BuramciuTb
koHLeHTpaiuio uoHa Cu?’, eciu cuuTaTh, uYTO B pacTBOpe OOPa3yIOTCS KOMILIEKCHBIE HOHBI
[Cu(NH3)4]*".
2. O6pasyercss au ocanok cyiabduna kaamus, eciu k pactBopy 0,1 m  K3[Cd(CN)4] mobaButh
CyNb(UI-HOH, KOHLIEHTPALHs KOTOporo coctasser 210 Monb/n?
3. BeaucnuTh HavaIbHY KOHLEHTPALHMIO (MOJb/JT) aMMHuaka, HeoOXOAUMYIO Il pacTBOpeHust 2,86
mr AgCl, Haxonsuerocst B 2 M1 BOABL.
4. Boraucauth pacrBopumocts Zn(OH)2 B 1 1 1 m pactBopa NH3, ecnu B pactBope 00pasyroTcs
TOJILKO KOMTIIEKCHBIE HOHBI [Zn(NH3)4]*".
5. Beruncnute pactBopumoctsb (Mosb/1) Ni(OH)2 B 1 1 0,05 M pacTBopa ammuaka, eciu 00pasyroTcs
TOJBKO KOMILTEKCHbIe HoHbI [Ni(NH3)6]*.

KonnvecTBeHHbIH aHAIN3

Tema: I'paBUMeTpHYECKHH AHAIH3

Bapuanr 1
1. Ckonbko muummiutpoB 10 %-Hoii cosstHOI kucioTsl (p = 1,049) Tpebyercs myst pacTBOpEHHs
0,7500 r BaCO3?
2. Cxkonbko rpammoB BaSOs mepeiimer B pactBop mpu mpombiBaHuu ocaaka 200 mu (0,2 1)
IUCTUIUTUPOBAHHOM BOABI?
3. Kakyro HaBecky HHUTpaTa cepeOpa HEOOXOIUMO B3ATh Ul aHAJIM3a COAepKaHus cepedpa, eciii ero
ocaxnatoT B Bune AgCI?
4. Kaxoii oovem 1,5 H HCI ¢ 200 %-HbiM n30bITKOM TIOTpedyeTcst, 4ToOb! pacTBOpUTh 0,2 T xKene3a?
5. CxonbpKO JHUTPOB BOABI MOTpeOyeTCs sl pacTBOPEHHs MpU KOMHATHOH Temmnepatype 3 r BaCOs,
eCJIU TIPOM3BEIeHNEe PACTBOPUMOCTH 3TOi comu paBHO 8,1¢107

Bapuant 2
1. PaccunraTh, CKOJIBKO MIJIJIHJIUTPOB 2 H PAacTBOPa CEPHON KUCJIOTHI HAAO B3STh I OCAKIACHHS
Gapus u3 HaBecku 0,5234 r BaCl2»2H20.
2. Cxompko rpammoB BaSOs4 mepeiinmer B pactBop mpu mnpombiBaHuu ocagka 200 mu (0,2 1)
KHUAKOCTH, conepsxameit 107 Monb cepHO# KucaoThI?
3. Boeruncouth HaBecky kapOonara kampums CaCOs, HeoOxomumyro anst mojydeHust ocaaka CaO
maccoii 0,3 T.
4. Kakoii o6vem pactBopa, cogepskarero 200 r H2SO4 B 1 71, cenyer B3siTh, 4ToObI pacTBOpuTh 0,5 T
LIUHKA?
5.KakoBa Oynmer motepst ot pacrBopumoct BaSOs4 B 200 My pacTtBOopa mpH OCaXIeHHH Oapust
u30biTkoM H2SO48 0,001 mMow/a?

Tema: Turpumerpuueckuii (00beMHbII) aHAIH3
Bapuanr 1

1. B 250 mn Bogel pacteopunu 0,3180 r xmopupa Hatpusa. Paccuutarb TUTP M HOPMAJIBHYIO
KOHLIEHTPALUIO TTOJy4YE€HHOI'O PacTBOpA.
2. 20 M pacTBOpa XJIOpUAA Kaius HEU3BECTHON KOHLEHTpauuu pearupyer ¢ 23,53 mu 0,02000 H
pactBopa HuTpaTa cepedpa. OnpeneanTs HOPMAIBHYIO KOHLEHTPALHS XJIOPUAA KaJIus.



3. BeraucnuTh, CKOJIBKO IPaMMOB THAPOKCHIA HATPHSI COAEPIKATIOCh B PACTBOpPE, €CJIM Ha TUTPOBAHUE
ero uzpacxonosaso 24,35 mn 0,1020 1 pactBopa H2SO4.

4. Ha neiltpanuzaiuio pactBopa, coaepsxkaiuero 0,5 r kaycTuueckoi copl, nzpacxonosano 20 mi 0,5
M pactBopa HCI. Berauciauts maccoByto noio (%) NaOH B oOpasie.

5. Omnpenenutb THP pacTBOpa YKCYCHOW KHCJIOTBHI, €CIM HAa TUTPOBAHHE 3TOrO pacTBOpa
uzpacxonosano 27,65 ma NaOH, tutp xoroporo cocrasisier 0,004140 r/mi.
Bapuanr 2

1. K 550 mx 0,125 m pactBopa HCI nmpuGasunu 50 mn pactsopa HCI ¢ tutpom 0,02370 r/mu.
Brraucants HOpManbHYH KOHLUEHTPALUIO U TUTP MOJyUYE€HHOIO pacTBOpa.
2. 0,3015 r wmasenesoit kucaorel H2C2042H20 pactBopunum B 50 mn Boasl. Ha TuTpoBanue
MOJIy4EHHOTr0 pactsopa nomo 17,81 mn pactsopa ruapokcuaa Hatpusa. OnpeaennTs KOHLEHTPALMIO
pactBopa NaOH.
3.HaBecka cynbduna Hatpust B 1,9525 r pactBopena B MepHoii konbe Ha 250 mu. K 20 mi storo
pactBopa npusmto 40 ma 0,168 H pacTBopa ioga. Ha TupoBanue u3bbiTKa foga u3pacxonosaHo 41,25
mit 0,09520 H pacTBOpa THOCY Ib(aTa HAaTPHsL. Berauciaute MaccoByro 100 (B %) NaxSB obpasie.
4. Kakyl0 HaBeCKy SIHTApHOH KHCJIOTHI HaJO B3STh ISl YCTAHOBKHM TUTpa npubmmsurensHo 0,4 H
NaOHwmeTtonoMm oTaenbHOI HaBeckH, YTOObI HA TUTPOBAHHME MPHUTOTOBJIEHHBIX M3 HHUX PaCTBOPOB
pacxonoBajnoch He Oosiee 20 M1 yCTaHABINBAEMOrO pacTBopa’?
5. Hasecky cepeOpsinoro criasa B 1,3516 r pactsopunu B HNO3 u pactBop pasdasuiu 10 o0bema 200
mi. Ha tutpoBanme 15 mu pacrBopa morpedosanock 17,36 mn 0,05000 H pactBOpa NH4SCN.
Borauciuts MaccoByro nomo (B %) cepebpa B crijiase.

Tema: MeToa KHCJIOTHO-0CHOBHOI0 TUTPOBAHHSA

Bapuant 1

1. Cxonbko rpammoB  H2C204-2H20 Hago B3ATh 11 ycraHoBku TuTpa 1 H pacrsopa KOH meronom
OTZEJbHBIX HaBECOK, YTOObI HA TUTPOBAHHE IOJYYEHHBIX PACTBOPOB PACXOJOBAIOCh OKOJO 25 M
yCTaHABJINBAEMOTO pacTBopa’
2. Ha TurpoBanue pactBopa, coaepxkamero 3,1580 r TEXHHYECKOrO THUIPOKCHUAA Kajus,
uspacxonosano27,45 mn 1,9655 u pactsopa HCI. Beraucnuts maccoByro nouto (B %) KOH B obpasue.
3. K 50 mn 0,1 1 HCOOH mnpu6asneno 40 mn 0,1 m pactBopa NaOH . Uemy pasen pH cmecu?
4. HaBecka mpamopa B 0,2834 r pactBopena B 30 mu 0,3933 u pactopa HCL. Ha TurpoBanue n30ObiTka
KUCIOThI u3pacxonoBano 14,10 mu 0,4409 u pactBopa NaOH. Beraucnute MaccoByro a0 (B %)
npumecei B oOpasie.
5. Berucnaute MHAMKATOpHYIO ommOKy tutposanus 0,1 M mypaseunoil xuciotet HCOOH 0,1 m
pactBopom NaOH ¢ meTunoBeiM opanxeBbiM (pT=4).

Bapuanr 2
1. Kakyro HaBecKy O€3BOAHOI COJM HY)KHO B3sTh, 4TOOBI Ha ee TuTpoBanue 10 CO2 pacxomoBaioch
ob1 20 M1 0,1 1 HCI?
2. Ckonbko rpammoB H2SO4 comep:kutcst B pacTBOpE, €CJIM Ha HeWTpaau3auoo 25 M ero Tpedyercs
24,17 mn NaOH, umeromero tutp 0,004085 r/mn?
3. Paccunrath ckauok turpoBanus 0,1 m pacrsopa NaOH 0,1 v pacrBopom HCI B mpenenax mexny
HemocTtaTkoM u u30bITkOM B 0,1 % ot skBuBaneHTHOro Kojauuecrsa HCIL.
4. HaBecka cBeKENEpEeKPUCTAININ30BAHHON MIaBesneBol KUCIOTel B 1,3455 r pacTBOpeHa B MepHON
xonbe Ha 250 mu. Ha turposanue 20 mu 0,09768 1 NaOH pacxonyercs 22,88 M1 mpUrOTOBIEHHOTO
pactBopa. JlokazaTh, 4YTO KPHUCTAJUIOTHAPAT IIABEJIEBONH KHUCIOTHI KPUCTAJUIU3YETCS C JBYMS
MOJIEKYJIaMH BOJIBI.
5. Paccumnrath nHAMKaTOpHYIO ommOKy TuTpoBanus 0,1 m pacrsopa HCI 0,1 m pactBopom NaOH ¢
denondranennom (pT=9).

Tema: MeToabl pefoKCHMETPHH

Bapuant 1
1. BbUUCIUTH KOHCTAHTYy pPAaBHOBECHsI peakiuu OKucieHus cyibdara xenesa (1) FeSO4
nepmanraHarom kajaust KMnOgy



2. Cxompko r Kkpuctayuoruapara okcaimata ammMoHusi (NH4)2C204 HyXHO OTBeCUTb, UTOOBI
npurotoBuTsb 500 mia 0,1 H pacTBOpa ero?

3. Berumcnautrh HaBecKy TexHHUYeCKOro cynbdura Hatpus Na2SO3; Mo ClIeayrolUM TaHHBIM:
comepskaHue ero B oopasue 46 %, mepHas koiba Ha 250 M1, U1 TUTPOBAHUS B3STO 25 MJI pacTBOpa, B
Gropetky Ha 50 mu HanuT 0,05200 H pacTBOp nepmanranata kajaust KMnQOy.

4. Ha aHanu3 nocTynus TeXHU4eCKUi Hox, uMerouuii 25 % Heokucisromuxcs npuMeceil. Paccunrars
HAaBECKy iofa, KOTOPYK0 MOJKHO B3BECUTb Ul aHanu3a, ecnu 0,1 H pacTBOp THOCynb(aTa HaTpus
NazS203 6bu1 HaNIUT B OFOPETKY Ha 25 ML

5. Onpenenuth MaccoByto nono (B %) cynbduma Hatpusi B oOpasue, ecnu HaBecky B 4,2000 r
pacTBopuiM B MepHOil konbe Ha 500 mut u x 25 mu ero mpummn 50 mn 0,2000 H pacTBOpa Hona.
W306bITOuHBIN #ox orTHTpOoBaiy 46,06 Mt THOCybgarta Hatpus NaxS203 (K=1,234 k 0,1 H).

Bapuanr 2
1. OnpenenuTb KOHCTAHTY PaBHOBECHUS PEAKLIMU B3aUMOJENHCTBUSA Hona u ceposogopona HaS.
2. JInst ycTaHOBJIEHHUsI KOHLIEHTPALMHU PACTBOPA MEPMaHraHata Kaiaus HeoOXOomuMo npuroroButs 100
mi 0,1 H pactBopa okcanata HaTpust Na2C204. CkoJIbKO rpaMMOB 3TOH COIH TPEOyeTCsl OTBECHTD?
3. OmpenenuTe MaccoByrO 10O (B %) aKTMBHOI'O XJIOpa, €Clii HaBecka OenuibHOMN mu3ectH B 0,2004
r pacTBOpeHa B Boze u K pactsopy nodasmnu KI u H2SO4. Beinenusiimiics fioq orturposan 20,04 mi
0,1000 u pacTBopa THOCYb(paTa HaTpust NazS203.
4. Hasecky pyast B 0,2060 r oOpaboTany KOHUEHTPUPOBAHHON XJIOPOBOIOPOIHON KUCIOTOH. XIop,
KOTOpBIN 0Opa3oBasICsl MPU HATPEBAHWU BO BPEMS PEAKIMH, MOTJIOTHIIM PACTBOPOM HMOIUNA KAaJIUsL.
Boinenusmuiicst fion orrutposanu 0,05200 H pacTBOpoM THOCYyJb(daTa HaTpus, 3aTpaTuB 42,53 ML
Onpenenutb MaccoByro 100 (B %) okcuaa mapranua (IV) MnOz B a31oii pyze.
5. Onpenenutb TUTP pacTBOpa Honma Mo cepe, €ClIM Ha TUTpOBaHME mouuio 7,82 mu pacTtBopa Hona,
HaBecka Hopmasy, conepskatueit 0,02 % cepsl, pasna 0,8530 r.

Tema: MeToabl ocaskaeHHsI H KOMILTEKCO00pA30BaHUS

Bapuanr 1
1. KakuM yCioBUsIM TOJIKHBI OTBEUATh PEAKLINH, UCIIONb3YEMbIE B METO/I€ OCAKICHHS?
2. U3 naBecku NaCl mpuroroBunu pactBop B Konbe emkocTho 500 mu. K 25 mn mony4deHHOro
pactBopa npummu 50 min 0,1 H pacTBopa ponanuna. Kakosa nomxsa Opite HaBecka NaCl ?
3. K pactBopy 0,2266 r BemecTa, copepskatero xyop, npudasmnu 30 min 0,1121 1 pactBopa AgNO3,
a 3areM m30bITok AgNO;3 orrutposanu 0,50 mn 0,1158 H pactBopa NH4SCN. PaccunTarh mpoueHT mno
Macce XJopa B aHAJU3UPYyEMOM BELLECTBE.
4 Paccumraiite, CKONbKO TpaMMOB TpwioHa b morpeOyercss mist mpurorosienust 250 mu 0,05 H
pacTBopa.
5. PaccuntaTh KOHLEHTPALMIO MI5KB/JI MarHusi B BOAe, ecnu npu TutpoBaHuu 100 M BOAbI
TPUJIOHOM b ¢ XpoMoreHom 4epHbeIM 10 cuHel okpacku nomuio 19,20 ma 0,1012 1 pacTtBOpa TpuioHa
b.

Bapuanr 2
1. B yem 3akirouaercs cymHocth Merona Mopa u @onsrapna?
2. PaccunTaiite HaBecky NaCl, uroOsr npurorosuts 250 mu 0,05 H pacTtBOpa, HEOOXOAMMOTO AJIS
ycTaHOBKH TUTpa pacTtBopa AgNO;.
3. Ckomnpko mummunutpos 0,05000 H AgNO3 noiiner Ha TurpoBanue 20 M1 pacTBOpa, MOJYYEHHOTO
pactBopenuem 0,1052 r NaCl B Boge?
4. Jlnsa onpeneneHus Kanblus 1 Maraus B3sTo 2,0850 r MuHepana U pacTBOPEHO B MEPHON KOJOe Ha
250 mn. Ha tutpoBanme 25 mu storo pacrBopa mspacxomosaHo 11,20 mu 0,05240 H pabouero
pactBopa Tpusona b, a Ha Tutposanue 100 mn (mocne ornenenus Ca’") momo 21,65 m. Buraucauts
MaccoBble 10JH (B %) KanbLysi 1 MarHus B oOpasue.
5. Cxonpko rpaMMoB TpuiioHa b Hano B3sTh Ui npurortosnenus 2,5 n ~ 0,1 H pacTBopa?



KpuTepuu oueHKH 0TBeTa CTYAEHTA NMPH BbINOJHEHHH KOHTPOJIbHOH padoThl

Ouenka TpeGoBaHus K 3HAHUSAM
OTJINYHO MPUBEJEHbl  TOJIHbIE  TMPABWIbHBIE  PELIEHUs, OTBETbl TI'PaAMOTHO
apryMEHTHUPOBAHBI
XOpOIIO IOMYIIEHbl HE3HAYUTEJIbHbIE IOIPELIHOCTH IPU OTBETaX Ha BOMPOCHI,
apryMeHTauus Obljia He NOJHON
yIOBJIETBOPUTEIBHO | B OTBETaX HAa HEKOTOpBIE BOMPOCHI AOMYyIUEHBbI IpyOble OLIMOKH, 4acTb
BbIBOJIOB HE aPT'YMEHTHPOBAHA UJIM APTYMEHTUPOBAHA HEMPABUJIBHO
HEyIOBJIETBOPUTENBLHO | OTBeThl HAa 50 u Oonee % BONMpPOCOB OMNOOUYHBI, OOJBIIUHCTBO BHIBOOB

HC apr'yMCHTHUPOBAHBI WU apr'yMEHTHUPOBAHBI HCIIPABUJILHO

Ilpumepnsie sapuanmsl mecmoasix 3a0aHUIL

Tect 1

1.B 4em CyIHOCTh TPABUMETPHYECKOI0 METOAA AHAIN3A.
1. Onpenenenne KOJIMYECTBEHHOTO COIEPIKAHNS XUMHYECKUX JJIEMEHTOB B

COCIUHCHUAX .

2. Omnpenenenne 00bEMOB KaK OIPEAENIAEMOro BELIeCTBa, TAK U PEareHTa.
2. KakumMu cTagusiMi XapaKTepu3yeTcsi KpPUCTAJIM3ALHA.
1. ObOpa3oBaHHeM 3apOBIIIEBLIX LIEHTPOB KPUCTAIUTU3ALMY U JATbHEHIINM UX POCTOM,
2. O0Opa3oBaHUEM MEJKUX KPUCTAJUIOB U POCTOM KPYITHBIX.
3.Urto siBasieTcs NPABUJILHOCTBIO aHAIN3A?
1. Pa3HOCTh MeX 1y MOJTY4YE€HHBIMH PE3YJIbTATOM U UCTHHHBIM MJIM Haubosee AOCTOBEPHBIM

3HAYCHUECM.

2. OTHOLIeHHE a0COTIOTHOM OMMOKH K UICTHHHOMY 3HAYEHHIO.

4. THTPp - 3TO:

1 . (Dsz-Ba/mp-pa * 1 OO%

2. Cv=n/V
3. T=m/V

S. Uro Takoe HHAMKATOPHOE OLIHOKA THTPOBAHHSA?
1. IlorpemHocTh, KOTOpasi BbI3bIBAETCS HECOBIANEHUEM MOKA3aTeNs TUTPOBAHUS
UCIOJIb3YEMOIr0 HHANKATOpA ¢ BennYMHON pH B TOUKe SKBUBaJI€HTHOCTU.
2. Oxpacka MeHsIeTCs B OIpeeNisieMOM HHTepBase 3HaueHuil pH He crporo B Touke
5KBUBAJIEHTHOCTH.
6. TuTpMeTpHUYECKHII METOA AHAJIHM3A OCHOBAH HA ONpeAeeHHH:
a - MacChl CCJIEAYEMOTO BELIECTBA,
6 - obbema peareHTa, U3paCXOJOBAHHOIO HA PEAKIMIO C HCCIIENYEMbIM BELIECTBOM,
B - KOJIMYECTBEHHBIX M3MEHEHUH (PU3NIECKNX CBOHCTB CHCTEMBI

7. MoMeHT 3KBHBAJIEHTHOCTH B KOMIUIEKCOHOMETPHH YCTAHABJUBACTCH C IOMOLIBbIO:

a- JTJaKMyCOBO#1 Oymaru;

6- peHondranenHa; B- METAUIOXPOMHBIX HHIMKATOPOB

8. KosinuecTBo cBsi3eil ¢ KOMIIEKCO0Opa30oBaTeIeM HA3BIBAIOT:
a- TUAPATHBIM YHCIIOM,;
0- KOOPAMHALIMOHHBIM YHCIIOM,
B- YHCJIOM 3aIIOJTHEHHSI

9.B KOMIUIEKCOHOMETPHUH B KAYECTBE JIMT'aHAA Yalle BCEro HCnoJb3yrT:

a- aMMHaK

0- aBeIeBYIO0 KUCIOTY

B- TpUJIOH b




10. O6pasyoimeecs: KOMILIEKCHOE COeTHHEHHE HHAMKATOPA ¢ KATHOHOM METAJLIA MeHee
MPOYHOE , YeM KOMILIEKC ITOr0 ke MeTajia ¢ Tpuiionom b, mosromy Tpuiion b BeiTecHsier
HHAMKATOP ¢ COOTBETCTBYIOIIMMH H3MEHEHHSIMH LBETOB 10 YPABHEHHIO'

a- Melnd™ + HoT?* <> MeT? +HInd* + H;
6- Melnd™ + HoT* <> MeH,T% +Ind* +
B- Melnd™ + NaxH,T <> MeHT- +2Na* + H" +Ind*
11. B ocHOBe MeTOAA HEHTPATH3ALMH JIEKUT XUHMHYECKAS PEeAKIIHS:
1) OKHMCTUTETLHO-BOCCTAHOBUTEIbHASI
2) KOMILIEKCOOOpa3oBaHuUs
3) ocaxkaeHwus
4) KHCJIOTHO-OCHOBHOTO B3aHMOJENHCTBUS,

Tect 2
1. Koim4uecTBO 0caauTeib
1. Omnpenensercss coaepkaHUEM OMNPENEIIEMOrO 3JEMEHTa B HCCIEAYEeMOM BEIEeCTBE, U OT
BEJIMYMHBI HABECKU aHAJIU3UPYEMOTrO BELIECTBA.
2. OmnpenensieTcst 00beM HCCIEIYEMOrO pacTBOpa.

2.®axkTophl, BAHAIOIIHE HA (OPMY H CTPYKTYPY OCaAKA.
1. Temnepatypa, HOPSIAOK U CKOPOCTh OCAXKACHUE PA3IMUHBIX COJIEH B pacTBOpeE.
2. KoHueHTpauus, CKOpOCTb, MPUPOAA PEarupyroLero. BeIecTsa.
3. Urto siBJIsieTCS1 TOUYHOCTHIO aHATH3A?
1. Pa3HOCTh MEKAY MONYYEHHBIMU PE3yJIbTATOM M UCTHHHBIM WM Hanbosee
JOCTOBEPHBIM 3HAUCHHUEM.
2.OtHotieHne adCOMIOTHOMN OMIMOKY K HCTUHHOMY 3HAYEHHUIO.
4. HopMaJibHasi KOHLIEHTPALUS ITO:
1. Cv=n/V
2.Con=n/Mp.nz
3. Cu=m/2V
5. YUrto Takoe xpoMmo(opbl U ayKCOXPOMBbI?
1. Okpacka opraHM4eCKON COeIUHEHNH 3aBUCUT OT HAJTMYHSI B UX MOJIEKYJIaX
«CHOCHTEJISIMHU 1[BETAY.
2 BeniecTBa yCMIIMBAIOLE€ HHTEHCUBHOCTb OKPACKH.
6. B ocHOBe KOMIIJIEKCOHOMETPHH JIEKHT PEAKLHS:
a- HelTpanu3anuuy, 0- ocakIeHMsI, B- KOMILTIEKCOOOpa30BaHUsI
I'- OKUCJIEHUSI-BOCCTAHOBJICHUS
7.KomniekcHbIe COeTUHEHHUSI COCTOSAT U3 KOMILIEKCo00pa3oBaTeisi (LEHTPAJLHOr0 aTOMAa) H

JIMTAHA0B. KOMl’lJ’lCKCOOﬁpa?;OBaTeJ'lb H JIMT'aHJAbI COCTABJISAIOT:

a- BHELIHIOW cepy;, O- BHyTPeHHIO chepy; B- THAPATHYIO chepy
8. UncJyo cBs3eli TMraHAa ¢ KOMILIEKCO00pa3oBaTesieM HA3BIBAIOT:
a- JIMTaHTHOCTBIO; 0- IEHTaTHOCTHIO; B- MOJIEKYJIAPHOCTBIO
9. Tpuiaon b (Na2H:2T) nuccouuupyer B BOTHOM pacTBope:
a- NaoHoT — 2Na' + 2H" + T+,
6- NazHoT <> 2Na" + HoT> , HoT* «<>H" + HT>
B- NaoH,T <> 2Na' + 2H" + T+
r- NaoHoT — 2Na” + HoT?, HoT? «» H + HT
10. Ecsin Tpusion B o6pasyer ¢ katuonom Me?' Gosiee npo4uHoe CoeHHEHHE 0 CPABHEHHIO ¢
KomIiekcoMm Me?" ¢ HHAMKATOPOM, TO PUMEHSIIOT:
a- METO MPSAMOTO TUTPOBAHUA,
6- MeTox 0OpaTHOrO TUTPOBAHMS,
B- TUTPOBAHUE 3aMECTUTES
11. TuTpoBanue- 3T0:



1) xoHTpOIHpYyeMOe no0aBieHHe paboUuero pacTBopa (TUTPAHTa) K aHATU3UPYEMOM CHCTEME
2) nobaByeHre pacTBOPa aHATU3UPYEMOTO BEIECTBA K PACTBOPY M3BECTHOW KOHLIEHTPALIIH

3) npou3BoNbHOE OOABIEHUE CTAHAAPTHOTO PACTBOPA B MIPUCYTCTBUN MHAMKATOPA A0 U3MEHEHUS
OKPacCKHU.

Tect 3
1. TpeGoBanue npeabsiBisieMble K BecoBOH Gopme:
1. Manas pactsopuMocts He 6oxee 1-1077-10" Monb/n.0ocanok nomxken GbITH
KPYIHOKPHUCTAJUTMUECKHUM.
2. TouHOE COOTBETCTBHE COCTABA XUMUYECKOH (popMyIie, TocTaTOYHAs XUMUYeCKast
YCTOHYMBOCTD.
2. Ins noty4eHHus1 KPyNMHOKPHCTANJIMYECKHX 0CAAKOB, HE00X0AUMO:
1.OcaxneHne BeCTH U3 OTHOCUTEIBHO Pa30aBI€HHBIX PACTBOPOB, U3 FOPSUMX
pacTBOpOB npunuBath. Ocanurenb NOCTENEHHO IPU MOMEIINBAaHUE NIOJTYYEHHbIE
OCaJKHU JIOJIPKHBI HEKOTOPBIE BPEMsI IIOCTOSITh.
2. OcaxnaeHue BECTH U3 KOHLIEHTPALMK PACTBOPOB U3 FOPSYUX PacTBOPOB, OCAAUTENb MPUINBATH
BEILECTBA, CIOCOOCTBYIOIIIE OCA/IKA.
3. Kakyro omu0Ky Ha3bIBalOT a0COJIIOTHOH?
1. Pa3HOCTb MEXAy MMOJYYEHHBIMHU PE3YJITATOM U HCTHHHBIM HJIH HanOOJIee
JOCTOBEPHBIM 3HAYEHHUEM.
2. OTtHOweHHe adCOMOTHON OIUOKH K ICTHHHOMY 3HAYEHHIO.
4. MoasabHAs KOHUEHTPALHS 3TO:
1. 0=Mppa/Mp-pa 100%
2. Cy=n/V
3. Cn=n/mp.nx
S. Kakue (pakTopbI BJHSIOT HA IOKA3AHUSI HHAUKATOPOB?
1. Oxpacka HHAMKATOPA AOJKHA OBITH XOPOIIO 3aMETHOM, LIBET HHAMKATOPA
TOJDKEH Pe3KO M3MEeHsIeTCs B HeOobInoM nHTepBase pH, usmenenue
OKPaCKH JAOJIKHO OBITh OOpPaTUMBIM.
2. PukcupoBaHUE TOUKU SKBUBAJIEHTHOCTU.
6. UccnenyemMbIM pacTBOPOM B KOMILJIEKCOHOMETPHH SIBJISIETCS PACTBOP:
a- KUCJIOTBI, - wenoum; B- COJIU
7. Komnuekcoodpa3zoBaTe/ib U JIMTAHABI CBA3AHbI:
a- TOHOPHO-aKLUENTOPHOU CBA3BIO;
0- MOHHOH CBSI3BIO;
B- BOJJOPOJIHOH CBSI3bIO
8. Inccounanus B BOAHBIX PACTBOPAX KOMIIIEKCHBIX COeUHEHHII HA BHYTPEHHIOK H BHELIHIOK
c(epbl NPOUCXOAHT MO THIY:
a- CUJIbHBIX JJIEKTPOJIMUTOB,;
0- c1abBIX HIEKTPOIHUTOB;
B- TOJIBKO NPH HarpEeBaHUU
9. B BOAHOM pacTBOpe ¢ KAaTHOHAMH Me?' mpoucXoauT Npouecc, ONUCHIBAEMbIH YPABHEHHEM: :
a- Me?" + HoT?* — MeT% + 2H™;
6- Me*" + NaxHaT «> Me HoT + 2Na* |
B- Me®" + HoT> — MeHT  + H'
10. PacyeTnpl B KOMIJIEKCOHOMETPHH MPOBOASITCSI HA OCHOBE:
a- CIEeNCTBUA U3 3aKOHA SKBUBAJICHTOB, T.€. YUCJIO MOJIb 3KBUBAJIEHTOB TpuiioHa b u
OIpEAEIAEMOrO BELECTBA PABHBI,
6- paBeHCTBa 0OBEMOB PACTBOPOB TPHJIOHA b 1 onpenensemMoro BerecTsa;
B- PAaBEHCTBA KOHLIEHTpALMI pacTBOPOB TPUJIOHA b 1 onpexnensieMoro seuecTsa
11. KosimuecTBeHHbIe pacueThbl NIPH THTPOBAHUH OCHOBBIBAIOTCS HA 3aKOHE
1) coxpaHeHUs1 MacChl
2) 5KBHBAJEHTOB



3) IOCTOSIHCTBA COCTaBa
Tecr 4
1. TpeOGoBanue npeabsiBAsieMble K 0caxaaeMoil popme.
1.Manas pactBopumocts He 6oxee 1-107-10" Monb/m.0canok nomken GbITh
KPYNHOKPUCTAJUTMUECKHUM.
2.TouHOE COOTBETCTBHE COCTABA XUMHUYECKOH (pOpMyJie, JOCTATOUHAS X UMUYECKast
YCTOHYUBOCTbD.

2. Kakye omu0KH HA3BIBAETCS CHCTEMATHYECKHMH CJIy'lﬂﬁHblMH?

1. Omnbka MOXKET UMETh Pa3MEPHOCTb U3MEPSIEMbIX BEINYUH HEU30EKHBIM NIPU
M0OOM OIpeneIeHNN.
2. Ilpu npoBeneHun aHaaM3a MPOOBI B pa3HbIX JabopaTopusx. [lorpemHocTy, OMMHAKOBBIE 10
3HaKy U BJIUSIOIIUE HA PE3YJIbTAT B CTOPOHY €ro YBEIHYEHUS, THOO B CTOPOHY YMEHbLICHUS.
3.Urto siBaIsIeTcs YyBCTBUTEIbHOCTBIO aHATH3A?

1. MuHuMasbHas onpenesnsiemMas KOHLIEHTPaLKsl BeIEeCTBa.
2.bnu30CTh NONy4aeMoro pe3ynbTraTta K HCTHHHOMY.
3. XapaxkTepucTuKa BOCIIPOU3BOAUMOCTD ONpPENEIeHMsI OT OIbITA K OMBITY.

4.1IpoueHTHASI KOHLEHTPALHS ITO:

1. @=My-pa/Mppa 100%
2.Cv=n/V
3. Cn=n/mp.nx
S.UTo Takoe nokasare/ib, H KAKOro ero 3HaueHue Turpopanue pH?
1.Benuuuna pH, npu KOTOpOI 3aKaHYNMBAIOT TUTPOBAHUE C TAHHBIM
UHANKATOPOM.
2 UuTepBan Mexxay AByMs 3HaUYeHUsMHU pH, B koTopom Oyzaer npoucxoauThb
MOCTENEHHOE U3MEHEHHE 1[B€Ta UHINKATOpa

6. PaGouum pacTBopoMm sIBJIsIeTCSI PACTBOP:
a- LIEeJIOoYH; 0- KOMIUIEKCOHA; B- KUCJIOTBI
7.Ecau BHyTpeHHsIs1 cepa uMeeT 3apsiji, TO B COCTAB KOMILIEKCHOI0 COeIHHEHHSI BXOASIT

MPOTHBOMOJIOKHO 3aPSI’KeHHbIE HOHbI, KOTOPbIE COCTABJIAIOT cepy:

a- BHEIIHIOO; 0- BHYTPEHHIOIO; B- TU/IPATHYIO
8. luccouunauusi BHyTpeHHeH cepbl NPOUCXOAMT:

a- HeoOpaTHMO;

6- oOpaTuMO U CTYNEeHYAaTO;

B- [10]1 A€WCTBUEM HJIEKTPUUECKOTO TOKA

9. B koMIJIEKCOHOMETPHH omnpeesieHue 00JIbIIHHCTBA KATHOHOB NMPOBOASIT 00BIYHO B:
a- HENTpaJIbHOH cpene;
0- B aueratHom Oydepe ,
B- B aMMua4dHoM Oydepe

10. TpuaoHomMeTpHUsi HCIIOJIb3YETCH AJIsl ONPeAeeHHS:
a- o01el 5KeCTKOCTH BOJIBI;
0- comep:KaHUsI KUCJIOTHI B MOUE,
B- COAEPIKaHMs LENOYHU B KPOBU

11. MoasipHasi KOHIEHTPALHS BeIeCTBA NMOKA3bIBAET CKOJbKO MOJIb BelleCTBA COAEP:KUTCS B:



1) 100mn pacTBOpa
2) ln pacTBOpa
3) 1xr pactBopa.

Tect 5
1.B yeM CyIIHOCTb FPABHUMETPHYECKOr0 METOAA AHAJIU3A.
1. Onpenenenyie KOJUYECTBEHHOTO COAECPKAHUS XUMUYECKUX 3JIEMEHTOB B
COEIMHEHUSIX.
2. Onpenenenue 00bEMOB, KaK OIPeNesieMOro BEIECTBA, TAK U PEareHTa.
2.®axkTophl, BAHAIOIIHE HA (OPMY H CTPYKTYPY OCaAKA.
1. Temnepatypa, IOPSIAOK U CKOPOCTb OCAXKACHUE PA3IMUHBIX COJIEH B pacTBOpeE.
2. KoHueHTpauus, CKOpOCTb, MPUPOAA PEATUPYIOLIETO. BEIIECTBA.

3.Kakyro omu0Ky Ha3bIBaIOT A0COTIOTHON?

1.Pa3HOCTb MKy MOJYYSHHBIMH PE3YJIbTATOM U HCTUHHBIM MJIH Haubosee
JOCTOBEPHBIM 3HAUYEHUEM.
2.OrtHowmeHne adCOMOTHON OIHOKUA K HCTUHHOMY 3HAYEHHIO.

4. HopmaJibHasi KOHLEHTPALIUS 3TO:
1. Cyv=n/V
2.Cn=n/my.ss
3. Cy=m/2V
5 .Kakmue ¢axTopsl BAUSIOT HA MOKA3AHHS HHIMKATOPOB?
1.Oxpacka MHAMKATOPA AOJIKHA ObITH XOPOLIO 3aMETHOM, [IBET HHAMKATOPA
TOJDKEH Pe3KO M3MeHsIeTCs B HeOobInoM nHTepBase pH, usmenenue
OKPACKH J0JKHO OBITh OOPaTHMBbIM.
2.PuxcupoBaHUE TOUYKH SKBUBAJIEHTHOCTH.
6. B xauyecTBe HCXOJAHbBIX BelleCTB B KOMILIEKCOHOMETPHH HCMOJb3YIOT XUMHYECKH
YHCThIE:
a- XJIOpUA MarHust, O- TUAPOKCUA HATPHS, B- IABEJIEBYIO KUCIIOTY
7. BHyTpeHHss M BHELIHNA C(epbl CBSA3AHBI:
a- TOHOPHO-aKLUENTOPHOU CBA3BIO;
0- MOHHOH CBSI3BIO;
B- BOZIOPOJTHOM CBS3BIO
8. /uccoumauusi BHyTpeHHel cdepbl yBeIHUHBACTCS:
a- ¢ IOHMKEHUEM TEMIIepaTyphl;
6- ¢ yBenM4YeHneM KOHLEHTPALUU KOMILIEKCHOTO COeTUHEHUS,
B- C yBeJIMUeHHEM pa30aBIeHUs
9. B BoaHOM pacTBOpe HHAMKATOP 3PHOXPOM YePHbIH AMCCOLUHPYET B ABE CTYNEHH:
1) NaH2Ind — Na* + HzInd",
2) HzInd™ <> H" + HInd?*,
rmocie 4ero ¢ kaTuoHamu Me?' IpoMCXonuT peakiyst:
a- HInd* + Me*" <> MeInd" + H';
6- HaInd” + Me?" <> MeHInd" + H';
B- NaHzInd + Me*" <> MeHInd" + H' + Na*
10. Ilpu caydyaiiHOM NONAaJAHUH AMMHAYHOro Oydepa B ria3 (1eao4Hasi cpeaa) HaA10 NPOMBITH
rja3 00JIbIIHM KOJIHYeCTBOM XO0JIOIHOH BOJbI H:
a- HAJIOXKUTb MapJIeBYIO MOBA3KY;
0- IPOMBITH PACTBOPOM COIBI;
B- IPOMBITh PACTBOPOM OOPHOH KHCIOTBI



11.9KBHBAJIEHT BelIECTBA - 3TO:
1) peanbHas 4aCTHIIA BEIIECTBA, KOTOPAsi B JAHHOHN PeakiMy SKBUBAJIEHTHA OTHOMY HOHY
BOZIOPOZIA UJIK OAHOMY 3JIEKTPOHY
2) yCcJOBHAs 4aCTHIIA BEIIECTBA, KOTOPAsi B IAHHOM PEaKIMy SKBUBAJIEHTHA OTHOMY HOHY
BOZIOPOZiA UJIK OAHOMY 3JIEKTPOHY
3) peanbHasi WJIK YCJIOBHAsSI, KOTOPAasi B AAHHOM PeakLny SKBUBAJIEHTHA OTHOMY HOHY
BOJZIOPOZIa UJIK OTHOMY 3JIEKTPOHY.

Kpumepuu oyenku omseema cmyoenma npu 6bIn0JIHEHUN MECMOGHIX 3A0AHUL

Ouenka TpeGoBanust kK 3HAHUSIM

OueHKka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CJIH OH IIIyOOKO H
IPOYHO OCBOMIJT IPOrPaMMHBIi marepual, HCYEPIIBIBAOILE,
TIOCJIEI0BATENBHO, YETKO U JIOTHYECKH CTPOHHO ero M3jaraeT, yMeeT TECHO
YBSI3BIBATH TEOPUIO C IPAKTHUKOH, CBOOOMHO CIIPABIISIETCSl C 3aJavyamy,
BONPOCAMH M JAPYTMMH BHIAMH TNPUMEHEHHS 3HAHHUH, [PUYEM He
3aTPYAHSETCS] C OTBETOM IIPU BHIOW3MEHEHHH 3aJaHuii, MPaBUIbHO
00OCHOBBIBAET NPUHSITOE PELICHHE.

OTJIMYHO

OueHka «XOPOIIO» BBICTABISIETCS] CTYAEHTY, €CJIM OH TBEPAO 3HAET
MaTepual, TPaMOTHO U MO CYIIECTBY M3JlaraeT ero, He JOIyckKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE€ Ha BONPOC, NMPABUILHO HMPUMEHSET
TEOPETUUECKHE MOJOKEHHS MIPU PEIIeHUH NPAKTUYECKUX BOMPOCOB U 3a/ad,
BJIaI€ET HEOOXOMMbIMU HaBbIKAMHU M PUEMAMH UX BbITOJHEHUSL.

XOpOLIO

OneHka «yIOBJIETBOPHUTEIbHO» BBICTABIISIETCS CTYAEHTY, €CJIU OH
UMEET 3HaHHs TOJbKO OCHOBHOIO XapakTepa, HO HE yCBOWIJ €ro JeTaliei,
IONyCKaeT HETOYHOCTH, HENOCTATOYHO MpaBWIbHBbIE (HOPMYJIHUPOBKH,
HapyILIE€HUs IOTHYECKON MOCIEeN0BATEIbHOCTH B U3JIOKEHUU ITPOrPAMMHOTO
MaTepualia, UCTIbIThIBAET 3aTPyAHEHUs TPH 0OOCHOBAHMU OTBETA.

yIOBJIETBOPUTEIIBHO

OueHka «HEYIOBIETBOPUTEIBHO»  BBICTABISIETCS  CTYHAEHTY,
KOTOpPbI HE 3HAeT 3HAUYMUTEJbHOW YacTH MPOrpaMMHOIO MaTepuaa,
JOMYCKAeT CYIIECTBEHHbIE OMIMOKM, MMEET 3aTPyIHEHUs MPH OTBETE Ha
BOMPOCHI M O0OOCHOBaHMM  OTBeTOB. Kak  mpaBmyio,  OIEHKa
«HEYJOBJIETBOPUTEJILHO» CTaBUTCA CTYAEHTaM, KOTOpbIE HE MOTYT
MPOAOKUTH o0yueHue Oe3 JNOTOJHUTENbHBIX ~ 3aHATUH 1O
COOTBETCTBYIOIIEHN NUCLUILIUHE.

HEYTOBJICTBOPUTECIIBHO

Ilepeuens sonpocog Kk IK3ameny
3 cemecTp

1. Beenenue. IlpenMer aHamuTHYECKONW XUMHUHU, €€ CTPYKTypa. MeTOAOJOrMYecKue acreKThl
aHAJIMTUYECKONW XMMHH, €€ MECTO B CUCTeME HayK, CBs3b C NPAKTUKOH. 3Ha4eHHE aHATUTUYECKON
XUMHHU B Pa3BUTHUHU €CTECTBO3HAHUS, TEXHUKU, SKOHOMUKH.

2. OcHOBHBIE aHAJIUTHYECKHE NPOONIEMBI. CHIDKEHHME Ipenena OOHApYXKEHHUs, IOBBIIEHHE
TOYHOCTH M N30MPATEIbHOCTH, SKCIIPECCHOCTH aHAIN3a; aHAIN3 O3 pa3pyLIeHHs, IOKAJIbHbBIA aHAJIH3,
OUCTAaHLIMOHHBIN aHanu3. Buael aHanusa.

3. OcHOBHbIE 3Talbl Pa3BUTUA aHANUTHYECKON XxuMuu. COBpEMEHHOE COCTOSIHHUE U TEHAEHLUH
pa3sBUTUS  AHAJIUTHYECKOM XMMMM: MHCTPYMEHTalIM3alus, aBTOMAaTHU3alMs, MaTeMaTu3alus,
MHUHHUATIOPU3ALMS, YBEJIUYEHHE OJM (PU3HUECKHX METONOB, IMEepexoi K MHOTOKOMIOHEHTHOMY
aHaNn3y, CO3JaHUE CEHCOPOB U TECT-METOOB.

4. MeTtponoruueckne OCHOBbI XUMHUYECKOTO aHAJIN3a




5. OcHOBHBIE CTanmuU XUMHYECKOrO aHajiu3a. BeiOOp Meroma aHainm3a M COCTABJICHHE CXEM
aHanm3a. AGcomoTHbIe (0e33TajOHHbIE) 1 OTHOCHTEIbHBIE METOMbI aHAIN3a. AHAIUTHYECKUI CUTHA
u nomexu. O6beM HHPOPMALIMK B AHATUTHYECKOM CHTHAJIE.

6. OCHOBHBIE XapaKTEPUCTUKU METOAA AHAJIM3A: MPABUIBHOCTb U BOCIIPOU3BOAUMOCTD,

7. Knaccuduxauus norpermHocredl aHanusa. Cucremarudeckue M CiydaiiHble IOTPELIHOCTH.
ITorpemHocTH OTAEABHBIX CTAAUN XMMUYECKOTO aHAJIN3a.

8. CnocoObl TOBBILIEHUsS] BOCIPOM3BOAMMOCTH W IPaBUIIbHOCTH aHain3a. OpraHusauus u
METOJOJIOTUSl ~ METPOJIOIMYECKOro  o0ecreueHHsi  EesITeIbHOCTH  AHAJMTUYECKOH  CITyKOBL
Axkpenuranys aHaquTH4eCKuX Jaboparopuii. [loBepka ammapaTypbl, aTTecTalysi HECTAHAAPTHBIX
CPEACTB U3MEPEHUN U METOJUK aHAJIN3A.

9. Tunbpl XUMUYECKUX PEAKLIUN U NPOLIECCOB B AHATUTUYECKON XUMUHU.

10. KoncranTsl paBHOBeCHs peakliuil U mpoueccoB. COCTOsIHNE BELIECTB B U1€AIbHBIX U PEabHbIX
cucremax. Crtpykrypa pactBopureneii u pacrsopa. ConbBarauus, HOHH3ALUSA, IUCCOLUALMS.
IToBenenue 3NEKTPONUTOB U HEITEKTPOJIUTOB B PACTBOPAX.

11. Teopus [ebas-Xrokkens. Kosppuumentsl aktuBHOCTH. KOHIEHTpAalMOHHBIE KOHCTAHTBI.
Onucanne cI0XHBIX paBHOBecuil. OOmmas 1 paBHOBECHAs KOHLIEHTPALUH. Y CJIOBHbIE KOHCTAHTBL.

12. KucnotHo-ocHOBHbIe peakuuu. COBpPEMEHHBbIE NPENCTaBICHUs O KUCIOTaX U OCHOBAHUSX.
Teopuss bpencrena-Jloypu. PaBHOBecue B CHUCTEME KHCJIOTAa - CONPSDKEHHOE OCHOBaHUE U
pactBopurtesb. KOHCTaHTBI KUCIOTHOCTH U OCHOBHOCTH.

13. BnausHue mnpuponabl pacTBOPUTENS HAa CHJIy KHUCJIOTbI M OCHOBaHus. Husenupyromuil u
muddepentmpyroimii 3 GeKT pacTBOPUTES.

14. KucinoTHO-OCHOBHOE paBHOBECHE B MHOIOKOMITIOHEHTHBIX CUCTEMAX.

15. Bydepusie pacTtBopsl M uX cBoiicTBa. bydepHas emkoctb. Brrumcnenuss pH pactBopos
HE3apsDKEHHBIX U 3aPsDKEHHBIX KHCJIOT U OCHOBAHUN, MHOTOOCHOBHBIX KHMCJIOT M OCHOBaHUM, CMECH
KHUCJIOT U OCHOBaHUM.

16. Peakium komIuiekcooOpa3oBaHusi. THNBI KOMIUIEKCHBIX COCAMHEHMH, HCHOJIb3YeMbIX B
aHayuTHYeckod xumuu. Knaccudukanus KOMIUIEKCHBIX COSIMHEHHMH MO XapakTepy B3aUMOIEHCTBUS
MEeTaJLI-JIMTaHA, IO OAHOPOAHOCTH JIMTAH/IA M LIEHTPAIbHOIO HOHA (KOMILIEKCO00pa3oBaTes).

17.CBolicTBa KOMIUIEKCHBIX COEIMHEHUH, HWMEIOLINe aHAJIUTHYECKOE 3HAUYE€HHE. YCTOWYHBOCTD,
pPacTBOPUMOCTD, OKPACKa, JIETy4€eCTh.

18. Crynenuaroe xomruiekcooOpasoBanue. KonndecTBeHHbIE XapaKTEPUCTUKH KOMILIEKCHBIX
COEMHEHUI: KOHCTaHThl YCTONUMBOCTH (CTymeH4yarblie U oOmue), GpyHkims oOpa3zoBanus (cpenHee
JIMTAHAHOE YMCIIO0), PYHKIMS 3aKOMIUIEKCOBAHHOCTH, CTEIeHb 00pPa30BaHMs KOMILIEKCA.

19. ®@akTopsl, BIUSIOMINE HA KOMILIEKCOOOpa30BaHUE. CTPOEHHE LIEHTPAIBHOIO aTOMa U JIUTaH/a,
KOHLEHTpauusi KOMINOHeHTOB, pH, MoOHHas cuna pacTtBopa, Temmeparypa. TepmoguHamuueckas u
KUHETUYECKAasi yCTOWYNBOCTh KOMITJIEKCHBIX COSIUHEHU.

20. BausHue KOoMIUIEKCOOOpa3OBaHMS HA PACTBOPHMOCTb COEAMHEHMI, KHCJIOTHO-OCHOBHOE
paBHOBECHE, OKHCIHMTEIbHO-BOCCTAHOBUTENbHBII MOTEHLMAI CHCTEM, CTaOMJIM3ALMIO0 Pa3JInYHBIX
cTeneHeld OKHCIEeHUs 31eMeHTOB. CrocoObl IMOBBIIIEHHS YyBCTBUTEIBHOCTH W HM30MPATEIbHOCTH
aHaJIN3a ¢ UCTIIOJb30BAHUEM KOMILIEKCHBIX COCIUHEHUN.

21. OKUCINTENIbHO-BOCCTAHOBUTEJIbHBIE PEAKIINH. DJIEKTPOIHBIN noreHuna. Y pasHeHne HepHcra.
CrangapTHBIH 1 (OPMATIBHBIA TOTEHLIUAIIBI.

22. Cps3b KOHCTaHTBbl PaBHOBECHs] CO CTAaHIAPTHBIMH NoTeHuMasamu. HanpasieHue peaxkuuu
OKHCJIEHU U  BOCCTaHOBJEHHUsA. DakTOpbl, BIUAOLME HA HANpPaBJIEHUE OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX peakuuil. [IoHsaTHe O cMelaHHBIX MOTeHLuanax. MexaHU3Mbl OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUN.

23. TIpoueccel ocaxneHus U coocaxaeHus. PaBHoBecHe B cucteme pacTBop - ocanok. Ocanku u ux
cBoiictBa. Cxema oOpa3oBaHus ocanka. Kpucrammmueckue u amopdHbie OcaakH.

24. YcnoBus NOdy4YeHHUs KpUCTAJUTMYeCKUX ocankoB. ['omorenHoe ocaxneHue. CrapeHue ocanka.
ITpuumne 3arpssHenus ocanka. Knaccudukanust pasnuyHbIX BUIOB coocakaeHus. [lomoxurensHoe 1
OTpULIATEJIbHOE 3HAYEHUE SIBICHHUSI COOCAKAeHHs B aHaimn3e. OcoOeHHOCTH 00pa3oBaHus KOJUIOHIHO-
IOUCTIEPCHBIX cUCTeM. M cnonp30BaHNe KONJIOUAHBIX CUCTEM B XMMHUYECKOM aHAIU3e.

25. Metoab! oOHapy>KeHUs 1 UIEHTU(UKALTN



26. 3amaum u BRIOOp MeTOna OOHAPY)KEHUs M MACHTU(PHMKALUHM aTOMOB, MOHOB U XHMHUYECKHX
coenuHeHuil. JIpoOHBIN 1 CUCTEMATHYECKUN aHAJIH3.

27. dusnueckue MeToAbl OOHAPYKEHUs] M HISHTU(PUKALNK HEOPraHWYeCKUX M OPTaHUYECKHX
BeIeCTB. MUKPOKPUCTAIIOCKOITMYECKHI aHAIN3, MTUPOXUMHUYECKHI aHann3 (OKpaIlMBaHUE TUIAMEHHU,
BO3TOHKA, 00pa30BaHuUE MEPJIOB).

28. KanenbHblii aHANN3. AHAJIU3 pacTUPAHUEM IOPOLIKOB.

29. Meronb! BbIIENECHUS, Pa3AeNeHUs U KOHLIEHTPUPOBaHUS

30. Metons! sxctpakiuu. Knaccugukarus. TeopeTndyeckne OCHOBbI METOJOB.

31. Meroabl ocaxneHus U coocaxnaeHus. lIpuMeHeHne HEOPraHMYeCKUX U OPraHUYEeCKUX
pPEeareHTOoB ISl OCaXKIEHUS.

32. Xpowmarorpadpuueckrie wmetonwsl ananmuza. Kiaccupukamus wmeromos. KadecTBeHHBI U
KOJINYECTBEHHBII XpoMaTorpaduyueckuil aHanums.

33. T'azoBas xpomatorpadus. I'azo-ancopOumonHas (raso-tBeprodasHasi) M razo->KHIKOCTHAsS
xpoMatorpadust.

34 JKunxoctHas xpomarorpadust. Buner xkunkoctHoi xpomaTorpaduu.

35. HonooOmennass  xpomarorpadpus. CrtpoeHne u  (PU3MKO-XMMHUYECKHE  CBOWCTBA
MOHOOOMEHHUKOB. .

36. IlnockoctHast xpomarorpadust. OOwmue mnpuHIMnbl paspeneHus. CrnocoObl monyudeHHs
IUIOCKOCTHBIX XpoMaTorpamMM. PeareHTbl s WX TPOSBICHUS. Dymaogicnas xpomamozpapusi.
Mexanmsmbl  paspenenust. IlogswkHele ¢as3el. IlpenmymiectBa U HEOOCTATKU. [ OHKOCHOUHAA
xpomamoepagpus. Mexanuzmbl paznenerns. CopOeHTsl n noasrkHble pasbl. O01acTH NPUMEHEHHSL.

4 cemecTp

1. I'paBumerpuueckuii Mmeroa aHanuza. CylUHOCTb MPaBUMETPUUECKOTO aHAN3a, IPEUMYIIEeCTBA U
HenocTatku Mmerona. IlorpemHocTy B rpaBuMmerpudeckoM aHanuze. OO0mas cxema ONpenesieHui.
TpeboBanust k ocakaaeMoli U rpaBuMeTpudeckoii popmam. TepmorpaBuMeTpuIecKuil aHaIu3.

2. Meronsl TurpuMerpuueckoro ananusza. Knaccupukanus. TpeGosaHusi, mpenbsBiisieMble K
peakuuy B TUTPUMETPUYECKOM aHanmuse. Buael Turpumerpuueckux omnpeneneHuil. CrocoObl
BBIPA)KEHHS KOHLIEHTPALUN pacCTBOPOB B TUTPUMETPUM.

3. Kucnorno-ochoBHoe Ttutposanue. llocTpoeHue KpuBBIX TUTPOBaHUAKHCIOTHO-OCHOBHOE
TUTPOBAaHUE B HEBOJHBIX cpefax. KucI0THO-OCHOBHBIE HHAUKATOPBI.

4. OKuCIUTENBbHO-BOCCTAHOBUTENBHOE TUTPOBaHuE. ITocTpoeHne KpUBBIX TUTPOBAHMSI.

5. Meronbpl  OKHMCIUTENBHO-BOCCTAHOBUTENBHOrO  TuTpoBaHus.  Ilepmanranatomerpus.
Onpenenenue sxenesza(ll), mapranua(ll), okcanaTos, NepoOKCHIA BOJOPOIA, HUTPUTOB.

6. Honomerpus u momumerpust. Cucrema HOA-UONWA KaK OKHCIUTENb MM BOCCTAHOBUTEINb.
Onpenenenue apceHUTOB, apceHaToB, skenesa (I11), menu(1l), raJoreHuA-MOHOB, TEPOKCHIOB, KUCIIOT.

7. bpomatomeTpusi, LepUMETpusi, BAaHAAATOMETPUs, TATAHOMETpuUsA, XxpomomeTpusi. IlepBuuneie u
BTOpPHYHBIE cTaHnapThl. Mcnonb3yemele wuHaukaTopbl.  OmnpeneneHue  HEOPraHUYECKUX U
OpPraHUYeCKUX COCIUHEHUN.

8. OcagurenbHOE TUTPOBAHUE.

9. KommekcoMeTpruieckoe TUTPOBaHHE. DJIEKTPOXUMUUYECKIE METOAbI aHAJIH3A.

10. ITorenumomerpus. IIpsimas moreHumomerpusi. Msmepenune morenumana. OOparumeie u
HeoOpaTUMble  OKHCIIHTENIbHO-BOCCTAHOBUTENbHbIE  CHUCTEMbl.  VIHIUKATOPHBIE  3JIEKTPOABL
Honometpus. Knaccugpukarys MOHOCENEKTUBHBIX 3JEKTPOAOB. XapaKTEPHCTHKH HOHOCEIEKTHBHBIX
HNEKTPONOB. SJEKTPOAHAs (QYHKLUS, KOX(PPHULUEHT CeNeKTHBHOCTH, BpeMsi OTKIHMKa. IIpumepsr
NPaKTUYECKOro TNpuMeHeHust unoHoMerpuu. OmpeneneHue pH, HOHOB IIENOYHBIX METAJUIOB,
rajJOre€HU1-UOHOB.

11. ITorenunomerpudeckoe Turposanue. Kynonomerpus

12 . Bonpramnepomerpust. AmnepoMerpudeckoe Tutpoanue. CyimHocTs Merona. MunukaropHsie
3MeKTponbl. Bribop nmoTeHmana nHIMKaTOPHOTO 3J1eKTPoAa. BUabl KpUBBIX TUTPOBAHMS.

13. CnexTpockonuueckue MeTonbl aHanu3a. CrnekTpbl aTOMOB. XapaKTePUCTUKA CIEKTPAJIbHBIX
JIMHUI: TTOJIOXKEHUE B CIIEKTPE, UHTEHCUBHOCTD, MOy LIUPUHA.



14. MeToabl aTOMHON ONTHYECKOI CIEKTPOCKONUU. ATOMHO-3MUCCUOHHBIN METO/.

15. Cnextporpaduyeckuil 1 CHEKTPOMETPUIECKHH METOMBI aHAIN3a, UX OCOOEHHOCTH, O0NacTH
npuMeHeHus1. KauecTBeHHBIM M KOJUYECTBEHHBIN aHAJIM3 METOIOM 3MHUCCHOHHOM CHEKTPOMETPUU
mwiameHd. OcHOBHast ammaparypa: cnektporpadsel, kBaHTOMeTpbl. IlmamenHele QoTomerpel u
cniekTpodoToMeTpbl. MeTPOJIOTHYEeCKIE XapaKTePUCTHKU U AHATUTHYECKHE BO3MOYKHOCTH.

16. Teopus u nmpakTHKa MpodooTOOPA U MPOOOTIOATOTOBKH

17. OcHoBHBIE cIOCOOBI MepeBoaa mpodbl B GopMy, HEOOXOAUMYIO JIsl JAHHOTO BHIA aHATH3A!
PacTBOpPEHME B PA3jUYHBIX Cpenax, CIEeKaHWe, CIUJIABJICHUE, Pa3jIOKEHUE MOJ NEeUCTBUEM BBICOKHX
TeMIepaTryp, HaBJ€HUS, BBICOKOYACTOTHOIO paspsiga, KOMOWHHPOBAHUE PA3JUYHBIX IPHEMOB,
0COOEHHOCTH PA3IOKEHUsI OpraHYecKux coequHennii. CrocoObl yCTpaHEHHs U y4eTa 3arps3HeHui U
MOTEPb KOMIIOHEHTOB MPH MPOOOMOITOTOBKE.

18. OcHoBHbIe 00beKThI aHaTH3a. OOBEKTHI OKPYKAIOLIEH CpeIbl. BO3AYX, IPUPOAHBIE U CTOUHBIE

BOJIbI, aTMOC(EpPHBIE OCAAKH, TIOYBBI, JOHHBIE OTJIOKEHUSI.

19. CneumajbHble OOBEKTbI aHAJIM3a. TOKCHYHbIE W PAJUOAKTUBHBIE BELIECTBA, TOKCHHBI B
MUIIEBBIX MPOAYKTAX, HAPKOTHUKH, B3PbIBYATBIE M JIETKOBOCILIAMEHSIOIIMECS BEINECTBA, TIa3bl,
KOCMHUYECKHE OOBEKTHI.

IIpumepsI 3K3aMeHALUMOHHBIX OUJ1E€TOB
UHI'YUICKUH FOCYZ[APCTBEHHI;IfI YHUBEPCUTET
IK3ameHaUUOHHBIN Ouster Ne _1 (yacth 1)

Ilo kypcy «AHAJIMTHYECKAS] XMMHSI»

AJISI CTYAEHTOB 2 Kypca crnenuaJbHocTH «DullX»

Bonpocel. 1. OcHOBHBIE aHATUTHYECKUE TPOOIEMBI: CHIXKEHHUE TIperena OOHApYKEeHUs, OBBILICHUE
TOYHOCTH M N30MPATENbHOCTH, SKCIIPECCHOCTH aHAIN3a; aHaIn3 0e3 pa3pyLIeHus, IOKAIbHbIH aHAJIH3;
IMCTaHLMOHHBII aHann3. Buner ananuza.

2. KoHcTaHTBl paBHOBecusi peakimii u npoueccoB. COCTOSHUE BEIIECTB B UIEATBHBIX M PEaJbHBIX
cucremax. Ctpykrypa pactBoputeneii u pacrtBopa. ConbBaTauusi, HOHM3ALMS, AUCCOLIHALMSL.
IToBeneHue HIEKTPOIUTOB U HEIIEKTPOJIUTOB B PACTBOPAX.

3. Xpowmatorpapudeckue wmeronbl aHanmuza. Kiaccupukaums wmeromnoB. KadecTBeHHBIH U
KOJIMYECTBEHHBIH XpOMATOrpad nueCKHil aHAIIH3.

buner paccMOTpeH U yTBep KIeH Ha 3acenaHuu Kadempbl

3aB. kadenpoii, npodeccop 3.X. CynaTsirosa

UHI'YIICKUM FOCYZ[APCTBEHHBIﬂ YHUBEPCUTET
JK3aMeHAUOHHBIH Omiter Ne _2 (yacTth 1)

ITo xypcy «AHaauTuyeckass XHUMHD)

AJsl_CTYAEHTOB 2 Kypca cneuMaabHocTH «PullX)




Bonpocel.l. OcHOBHbIE STanbl pa3BUTUS AHATUTHYECKONH XuMUU. COBPEMEHHOE COCTOSIHUE U
TeHIEHLUMU  Pa3BUTUA  AHAIUTUYECKOW  XUMUM.  UHCTPYMEHTAJIM3AlMs,  aBTOMAaTH3aLMs,
MaTeMaTu3alus, MHUHHUATIOPU3aLus, YBEJIUYCHHE JoJu (PU3MUECKHX METOHOB, IMepexon K
MHOTOKOMIIOHEHTHOMY aHAJIN3y, CO3[aHNe CEHCOPOB U T€CT-METOOB.

2. Teopus [ebas-Xtokkens. Koadduumentsr axktuBHOCTH. KOHIEHTpPALIMOHHBIE KOHCTAHTHI.
Onucanue CaoXKHBIX paBHOBecuii. OOIas U paBHOBECHAs] KOHLEHTPALMU. Y CJIOBHbIE KOHCTAHTBI.

3. MonooOmenHast xpomarorpadus. CTpoeHre u PU3NKO-XMMUYECKIE CBOWCTBA HOHOOOMEHHHKOB. .

buner paccMoTpeH u yTBepIKIeH Ha 3aceqaHuu Kadeapbl

3aB. kadenpoii, mpodeccop 3.X. Cyarseirosa
UHT'YIHICKUA T'OCYJAPCTBEHHBI YHUBEPCUTET

DK3aMeHAHOHHBIN Onyter Ne 1
ITo xypcy «Heopranmueckasi Xumusp» (4acTp 2)

AJS_CTYIEHTOB 2 KYpPCa CNenHaJbHOCTH «XHMH» (cmelr.)
Bonpocel. 1. TI'paBumerpuueckuii meron aHamuza. CyLUIHOCTb I'PaBUMETPHUYECKOTO
aHaJM3a, MPeuMyLIecTBa U HeJOCTaTKu MeToaa. IlorpemHocTu B rpaBUMETPUYECKOM aHAU3E.
2. OcagutenbHOE TUTPOBAHUE.
3. OcHoBHBbIe 00BeKThI aHaN3a. OOBEKTHI OKPYIKArOIIEH Cpeabl: BO3AYX, MPUPOIAHbIE U CTOYHBIE
BOJIbI, aTMOC(EpPHBIE OCAAKH, TOYBBI, JOHHbBIE OTJIOKEHHUSI.

buner paccMoTpeH U yTBepIKIAeH Ha 3aceqaHuu Kadeapsl

3aB. kadenpoii, npodeccop 3.X. Cynatsirosa

WHT'YIICKUA TOCYJAPCTBEHHBI YHUBEPCUTET

JK3aMeHALUOHHBIH Omiter Ne _2 (yacTh 2)
ITo kypcy «HeopraHuueckass XuMHsI

Js1_CTYIeHTOB 2 Kypca CHEeUHAJbHOCTH «XuMus» (cmei.
Bonpocei. 1. Metons! Turpumerpuueckoro ananusa. Knaccuduxauus. Tpebosanusi, mpeabsiBisemMble K
peakuuy B TUTPUMETPUYECKOM aHaimuse. Bumel TurpumMerpuuecknx omnpenenenuil. CrocoObr
BBIPAXKEHMsI KOHLIEHTPALUH PaCTBOPOB B TUTPUMETPUM.
2. KommiekcoMeTpruieckoe TUTPOBaHUE. DJIEKTPOXUMHUECKHE METObl aHATN3A.
3. CnenuanbHble OOBEKTHl aHAIHM3a: TOKCHYHbIE M PAJUOAKTHBHBIC BEIIECTBA, TOKCHHBI B MHIIEBBIX
NPOAYKTaX, HAPKOTUKH, B3PbIBYATHIE U JIETKOBOCIUIAMEHSIOIIMECS BELECTBA, Ia3bl, KOCMUYECKUE
OOBEKTHI.

buner paccMOTpeH U yTBep KIeH Ha 3acenanuu Kadenpbl

3aB. kadenpoii, npodeccop 3.X. Cynarsirosa



Kpumepuu OUEHKU omeemd Hd IK3AMENne

4-annbHas LIKajia

(ypoBeHb
OCBOEHHUSI)

Tlokazarenu

Kpurepun

Otnuuno
(MOBBIIIEHHBIH
YPOBEHb)

Xopowo
(6azoBbIi
YPOBEHb)

Y 10BIE€TBOPUTEND
HO
(TOporoBBIi
YPOBEHb)

Heynosnersopure
JIBHO

IlonHoTa W3NOXKEHUS
TEOPETUIECKOTO
Marepuania;

ITonnoTta u
MPaBHJIBHOCTh
pereHus
MPAKTHYECKOTrO
3a/1aHUSA;
[IpaBunbpHOCTD W/iHIH
apryMEHTHPOBAHHOCT
b U3JIOJKEeHUS
(mocnenoBaTebHOCTD
nenCcTBHI);
CaMocCTOATETHbHOCTD
OTBETA,

Kynptypa peun;
UTI

CTyaeHTOM f[aH MOJHBIM, B JIOTHYECKOMN
MOCJEAOBATENbHOCTH  PA3BEPHYTHIM OTBET
Ha TIOCTaBJEHHBIM BONPOC, TIA€ OH
MIPOAEMOHCTPUPOBA 3HAHUS IMpPEIMETa B
NOoJHOM o0beMe y4eOHOW MIpOrpaMMBel,
JOCTaTOYHO riy0oKo OCMBICJIUBAET
JUCLIUIINHY, CaMOCTOATENBHO, 51
HCUYEPIBIBAOLIE OTBEYAET Ha
NOMOJIHUTENbHBIE  BOMNPOCHI,  NMPUBOAUT
COOCTBEHHBbIE MPHUMEPBI MO MpoOIEeMaTHKE
MTOCTABJICHHOT' O BOIIPOCa, perm
NpeINIOKEHHbIE MPAKTHYECKHe 3aaanus 0e3
OLIMOOK.

CTyneHTOM J1aH pas3BepHYTHI OTBET Ha
MOCTABJIEHHBI  BOMPOC, TINe  CTYAEHT
JIEeMOHCTPHUPYET 3HaHUs, TPUOOpPEeTeHHbIE HA
JIEKIIMOHHBIX M CEMHHAPCKUX 3aHSTHSX, a
TAKXKE MOJyYSHHbIE MOCPEICTBOM U3yUSHHSI
00s13aTeNIbHBIX  y4eOHBIX MaTepPHANIOB IO
KypCy, JaeT apryMEeHTUPOBAaHHbBIE OTBETHI,
MPUBOIUT TIPUMEPBI, B OTBETE MPUCYTCTBYET
cBOOOMHOE  BJAJEHHE  MOHOJIOTHYECKOI
peubto, JOTMYHOCTh U MOCJIENIOBATEIbHOCTD
orBeta. OAHAKO JOMYCKAETCS HETOYHOCTh B
OTBETE. Pemun MPEIJIOKEHHbBIE
NpakTU4YeCKHe 3aJaHus ¢ HeOONbLIMMU
HETOYHOCTSIMH.

Crynenrom naH OTBET,
CBHETEJIbCTBYIOIINH B OCHOBHOM O 3HAHUHU
MIPOLIECCOB n3y4aemMoi JUCLIUTIINHBI,
OTJIMYAOIIMICS HEIOCTATOYHOH TiTyOHHOI
U TIOJIHOTOH pAacKpbITUS TEMbl, 3HAHHEM
OCHOBHBIX ~ BOMPOCOB  Teopuy,  cnabo
cOpMUPOBAHHBIMH ~ HABBIKAMH ~ aHAJIU3a
SIBJICHUI,  TPOLECCOB,  HEAOCTATOYHBIM
yMEHHEM  JaBaThb  apryMEHTHPOBAHHBIE
OTBETBI u MPUBONIUTH IPUMEPBI,
HEJOCTaTOYHO  CBOOOOHBIM  BIIaJI€HHEM
MOHOJIOTHYECKOH peublo, JIOTHMHOCTBIO HU
MOCJIEIOBATENbHOCTBIO OTBETA.
JlomyckaeTcst  HECKOJbKO  OmMOOK B
cofiep KaHuu OTBeTa u peLeHun
MIPAKTUYECKUX 3aAaHUM.

CtyneHTOM naH OTBET, KOTOPBIH COAEPIKUT
pan CePbE3HBIX HETOYHOCTEH,
OOHapYKUBAIOIIUI HE3HAHHE MPOLIECCOB




copmupoBan) OTJIMYAIOIIMNACS HErayOOKHUM pPaCKpBITHEM

(ypoBeHb He H3y4aeMoun MPEAMETHON obmacTu,

TCMbI, HC3HAHUCM OCHOBHBIX BOIIPOCOB
TCOpHH, HeC(I)OpMI/IpOBaHHbIMI/I HaBbIKaMH
dHaJIn3a HBHGHI/IP'I, npoucccoB, HCYMCHHUEM
JaBaThb APTYMCHTHUPOBAHHBIC OTBECTHI,
ciaabbIiM BJIAACHUECM MOHOJIOTUYECKOM
P€YbIO, OTCYTCTBUEM JIOTHYHOCTH u
noCJaCa0BaTCIbHOCTH. BbIBOI[bI
MOBEPXHOCTHDI. Pemnenne MPAKTUYICCKUX
3aJaHUN He BBINOJHEHO. T.e CTYACHT HE
CIIocOoOeH OTBETHUTHL Ha BOIPOCHI AK€ IIpU
AOMOJIHUTCJIbHBIX  HABOISIIUX  BOIIPOCAX
npenoaaBaTeis.

9. YYEBHO-METOJMYECKOE H HH®OPMAIIMOHHOE OBECIIEYEHUE
TACOUTLTAHBI

9.1. YuyeOHas aurepartypa:

a) OCHOBHAS:

1. OcHoBbl aHanmuTH4eckor xumuu. B 2-x kH. /ITox pexn. FO.A. 3onorosa. M.: Beicur. mk., 2005.
2. BacunbeB B.I1. Ananutudeckast xumusi, B 2-X k., M.: [Ipoda, 2002.

3. OcHoBBI aHamuTHYECKON XuMuH. [IpakTryeckoe pykoOBOACTBO. YueOHOe MocoOue 1Jisi BY30B.

ITox pen. FO.A. 3onorosa. M.: Beicu. mk., 2001. 463 c.

4 IlpakTukym no pusuko-xumuaeckum Meroznam ananusa./Ilon pen. [lerpyxuna O.M. M.

Xumusi, 1989

5. @dusuko-xumudeckue Meronbl aHanusa. / [lox pen. Aneckosckoro A M., JI.: Xumus, 1988
6.YapeikoB A K. Maremaruueckass o0paboTka pe3ysNbTaTOB XHMUYECKOro aHammsza, JI.:

Xumusi, 1984

7.Amenun B.I'. Xumudeckue MeTOAbl UACHTU(PUKALUH M TOJYKOJUYECTBEHHOI'O HKCIpPecc-

onpeaenenus semects. Bnanumup. U3a-so Bal'y. 2001.

8. Amenun B.I'. Ananutnueckas xumusi. MeTonuyeckue ykasaHus K Ja00OpaTOpHbIM padoTaM.

Bnanumup. U3n-so Bal'y. 1998.

0) 1OMOJIHUTEIbHASA

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

2 HIBapuentax I',@namka I"., Kommiekconomerpudeckoe TutpoBanue, M.: Xumus, 1984

3.box P. MeTonb! pa3noxeHus B aHauTu4deckon xumun, M.: Xumus, 1984

4 JIypwe 10 .}O. Ananuruyeckasi XMUMHsI IPOMBIILIEHHBIX CTOYHBIX BOA. M.: Xumusi, 1984
5.bynatoB M.U1., Kanuakun W.I1. ITpakTHueckoe pyKOBOACTBO MO (HOTOMETPUYECKUM METOAAM

aHanmuza. JI.: Xumus, 1986.

9.2. UnTepHeT-pecypcsl

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
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HNndopmarmonHo-npasosas cucrema «["apanTy CereBas Bepcusi, TOCTYIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOU
cetu Uarl'yY

DnexTpoHHO-OnbanoTeuHas cucrema «HOpaiT» https://www .biblio-online.ru

10. MATEPHAJILHO - TEXHHYECKOE OBECIIEYEHUE
TACHUTLINHEI

JInsi TOJHOLIGHHOTO OCYLIECTBJICHUs y4eOHOro mpoiecca MO TeOPeTHYeCKOMY Kypcy
HMEIOTCH:
Jlexuuu, npezeHranun
KoHTposnbHBIE TECTBI.
Cnucokx BOMpPOCOB AJIs1 MPOBEAEHUS KOJIJIOKBUYMOB.
Tabnunpl.
BapuanTtsl 3anaHuii U1 KOHTPOJIBHBIX paboT.
BapuanTsl 3anaHnii U1 CaMOCTOATENBHON padoThL

S Sl e

ITo naGopaTopHOMY NPAKTHKYMY HMEIOTCS:

1. Becbl aHaIUTHYECKUE, TEXHUYECKUE.

2. Cnextpodoromerp CP-46.

3. ®@orokonopumerpel KOK-2, KOK-2MIL

4. Uonomepst 130, Dxcniept, AKBUIIOH.

5. AToMHO-abcopb1monHbIi criekTpoMeTp «KBaHT Z-3TA» ¢ mporpaMMHBIM OOecrieueHHeM U
HaOOPOM JTaMmIl.

6. I'a3oBbIii xpomarorpad «Kpucramn ¢ JeTeKTopaMu 1o TEIIONPOBOAHOCTH, JIEKTPOHHOMY 3aXBaTy
U KaIMJUIIPHBIMH KOJIOHKaMH.

7. OGopynoBaHue 11 TOHKOCJIOHHOM XpoMaTorpadum.

8. UK-cnexkTpomerp.

9. MepHast mocya, CTYNKH JJisi TPOOONOATOTOBKH M3 arata M SIIMbI, YallKy, THIJIN U3 TUIATHHBI,
KBaplIia, CTEKJIOYTJIeposa.

10.Lenrpudyra.

11. METOJMYECKHUE YKA3AHHUSA JJISI OBYYATIOIINXCS IO OCBOEHHIO
TACIUTLTHHBI

JucuuinHa «AHaJIUTHYECKass XUMHsS» HampasieHa Ha (opmupoBaHue komnereHuumit: YK-2,
OIIK-1, OIIK-2, ITK-1.

IIpomMexxyTouHast aTTeCTalus NPEANoNaraeT SK3aMeH.

IIpuctynass K M3Y4YEHUIO IUCHUIUIMHBIL, HEOOXOOUMO B IEPBYI0 Ouepenb O3HAKOMUTHCS C
copepkanueM padboueii mporpammel aucuurinHel (PI1T).

Jlexuuy UMEIOT LeNbI0 AaTh CUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUIL.

ITpu u3ydeHnn n npopabOTKe TEOPETHYECKOro MaTeprata HeoOXOIUMO:
- MOBTOPUTBH 3aKOHCMEKTUPOBAHHBIN HA JIEKLIMOHHOM 3aHATUU MaTepuaj U JOMOJHUTb €ro ¢ y4EeTOM
PEKOMEHIOBAaHHON MO JaHHON TeMe JIUTepaTyphl,
- TpU CAMOCTOSITENIbBHOM H3YYEHMHM TEOPETUYECKOM TeMbl CHeJaTb KOHCIEKT, HCIONb3ys
pekomennoBannele B PIIJI  jurepaTypHble  HCTOYHMKM M pecypchl  MH(POPMALMOHHO-
TEJIEKOMMYHUKaLIMOHHON ceTH « HTepHeT»



- NPU TOATOTOBKE K NMPOMEXYTOYHOH aTTecTali MO MOAYJI0 MCIOJb30BaTh Marepuanbl (poHaa
OLIEHOYHBIX CPEACTB.

JlaGopaTopHbIe 3aHATHS TMPOBOASATCS C LENBIO YIyOJeHNUs U 3aKPeIUIeHUs] 3HAHWUH, MOJyYeHHBIX
Ha JIEKLMSIX U B NPOLIECCE CAMOCTOSITENIbHOM padoThl HaJl HOPMATHBHBIMH JOKYMEHTaMH, yueOHOH U
Hay4YHOM JINTEPATYPOX.

ITpu noaroroBke Kk 1a0OPaTOPHOMY 3aHATHUIO HEOOXOIMMO:
- U3yYHTb, IOBTOPUTH TEOPETHUYECKUN MaTepHall MO 3aAaHHOH TeMeE;
- IIPY BBINOJIHEHUN IOMAIIHUX PACYETHBIX 3aJaHUH, U3YYHUTh, TOBTOPUTH THUIIOBBIE 3aaHNS,
BBITIOJIHSIEMbIE B Ay AUTOPHH.

Pexomennauuu no padore ¢ HAY4HOIi 1 y4eOHOI iUTepaTYypOii

Pabota ¢ yueOHOI 1 Hay4HOI IUTEPaTyPOH SIBJISIETCS TIIABHOW (POPMOI CAMOCTOSATENBHON
paboThl 1 HEOOXOIUMa MPU MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMHHAPCKUX 3aHATHUSX, K MOAYJIbHBIM
KOHTPOJIbHBIM paboTaM, ompocy, 3adery. OHa BKJIIOYaeT MpopaboTKy JEKIIMOHHOIO MaTepuaia —
U3y4YeHUE PEKOMEHIOBAHHBIX HCTOYHUKOB U JINTEPATYPHI IO TeMaTuke jJekiuuid.  KOHCHeKT yexiuu
IOJDKEH COnepkaTh pedepaTHBHYI 3amiCh OCHOBHBIX BOIMPOCOB JIEKLMH, MNPEIJIOKEHHBIX
npernoaasaTeyaeM cxeMm (IPU UX AEMOHCTPALNMH), OCHOBHBIX MCTOYHHMKOB M JIMTEPATyphl IO TEMaM,
BBIBOJBI TI0 KaXAOMYy BOmpocy. KOHCHEKT no/okeH OBITh BBIMOJHEH B OTHAENBHON TeTpamu Mo
npenmery. OH fOKeH OBITh aKKypaTHBIM, XOPOIIO YMTAEMbIM, HE COIEPKAThb HE OTHOCSINYIOCS K
TeMe UHQOPMALIUIO HITH PUCYHKH.

KoHcnekTe! Hay4HOI IUTepaTyphl IPU CAMOCTOSATENBHOMN MOATOTOBKE K 3aHATUSM JTOJKHBI
OBbITh BBIMOJHEHBI TAKXKE aKKYPaTHO, COAEPIKaTh OTBETHI HAa KaXXIblli MIOCTABJIEHHBII B TEME BOIPOC,
UMETh CChUIKY Ha MCTOYHUK MH(OpManuu ¢ o0s3aTEIbHbIM YKa3aHWEM aBTOpa, Ha3BaHUs M roja
U3aHUs MCIOJIb3yeMOi Hay4qHOH nurepatypbl. KoHCeKkT MoxeT ObITh OMOpPHBIM (COmEepKaTh JIUIIb
OCHOBHBIE€ KJIFOYEBbIE ITO3ULNH), HO TIPH STOM O3BOJIIOIINM JIaTh MOJHBIA OTBET IO BOIPOCY, MOKET
ObITh TOAPOOHBIM. OObEM KOHCIIEKTa ONPENeNseTcs CAaMUM 00yUarO IIUMCS.
B npouecce pabotsl ¢ yueGHOI 1 HAyYHOH JUTEPATYPOi 00YHAIOLIHIACT MOXKET:
- enaTh 3alyCH MO XOAy YTEHMs B BHJE NMPOCTOrO WM Pa3BEPHYTOro IUIaHa (CO34aBaTh MEpeYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUYHHUKE);
- COCTaBJISATh TE3HCHI (LUTHPOBaHMWE HauOOIee BaKHBIX MECT CTAaThbH WJIM MOHOTpaduH, KOPOTKOE
U3JI0’KE€HNE OCHOBHBIX MBICIIEH aBTOPA);
- TOTOBUTb aHHOTALMH (KpaTkoe 0000IIeHe OCHOBHBIX BOIPOCOB PabOTBhI);
- CO371aBaTh KOHCIEKTHI (Pa3BEPHYThIE TE3UCHI).









CaeaeHust 0 nepeyTBepaxKIeHHH NPOrPaMMBbI HA OUYepPeaHOH yueOHbIil roa u
perucTpauuy H3MeHeHu

VYueOHbIH Pemenne BHeceHHbIE HU3MEHEHUS ITognucek 3aB.
rof Kagenpsl kadenpoit
(Ne mporokona,
1ara)




