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1. IEJHW OCBOEHUSA TUCOUIIJINHBI

[HeJb10 0CBOEHHSA THCHHILTHHBI «KAHAJTHTHYECKAS XUMHSA» ABJIAETCH:

- 00y4Y€HHE CTYOCHTOB TEOPETHUECKHUM U MPAKTHYECKUM OCHOBAM XHMUYECKUX, (PH3UKO-
XUMHYECKHX U (PU3MYECKHX METONOB KOJHYECTBCHHOTO aHAIN3a M MOSHTU(UKALINH BELICCTB.

- Ha OCHOBAHWM TMOJIyHYEHHbIX TEOPETHYECKHMX 3HAHWH M NPAKTUYECKOrO OBJALEHUs
METOZaMHM aHaiHu3a, a Tak)Ke€ MeTOJaMH pacyeTa pe3yJIbTaTOB 3KCNEPUMEHTa, HAay4UThb
CTYNAEHTOB MpPaBUJIbHO BbIOMPATH METOAbl HWCCJAENOBAHMS BELIECTB B COOTBETCTBUU C
MOCTaBAEHHON Nepea HUMM npoOneMoii, pazpadoTaTh cxeMy aHanu3a, NPakTU4eCKH MPOBECTH
€ro M HHTEPNPETUPOBATH MONYUCHHBIC PE3YIbTATHL

2. MECTO JUCOHUIIJIMHBI B CTPYKTYPE OITOIT BO

JucuunnuHa «AHanUTHYECKass XUMHS» OTHOCHTCS K 0a30BOH 4yacTM JUCLMIINH;
u3ydaercs B 3 U 4 ceMecTpax.

Tadauua 2.1.

CBa3b AHCHHINJIHHBI «AHATHTHYECKASA XHMHA» C NpPeaIICCTBYOLIHMH
AUCUHILIHHAMH H CPOKH HX H3YYCHHA

Kon JWcuuninHel, NpeamecTByOIHe THCLUHIUTHHE Cemectp
AHUCLMIIUHBI «AHanuTuyeckas X UMUSD)
b1.5.6 MaremaTuka 1-4
b1.b.7 Duznka 1-4
b1.5.8 Hnudopmatuka 2
b1.5.29 DneMeHTapHbIil Kype XUMHU 1
b1.b.12 Heopranuieckast Xxumust 1,2

Taoauua 2.2,

Cea3b AMCUHTUIHHBI «AHAJTHTHYECKAS XHMHA» ¢ nocaAeAYIHUMH AHCUHIUIHHAMHA H
CPOKH HX H3YUCHHA

Kon JUCUMNanHLL, CIEAVIOMUE 38 TUCLUMIUHON Cemectp
OUCLIUIMJIAHBI «AHanuTH4YeCKask XUMUI»
b1.b.14 Oprannyeckast XUMUA 5,6
B1.b.15 Di3udeckass XUMHS 5,6
b1.b.17 BuicokomonexynsapHble COeAHHEH WS 7




b1.B.O[.4 |Teopetnueckne OCHOBbl HEOPTaHUUECKOH XUMHH 9

B1.B.20 dDusnueckue MeTOAbl HCCIENOBAHUS 8

B1.B.21 Konnounnast xumus 7

B Pe3yJabTaTe 0CBOEHHA AHCUHHIIVIHHDBI CTYAEHT AOJIAKEH

3HATD:
) MECTO aHANMTHYECKOH XUMHH B CUCTEME HaYK;
. CYLIECTBO PEAKLUIl U MPOLIECCOB, HCIONB3YEMBIX B AHATUTUYECCKON X UMIH,
o pacuerbl BenuunHbl pH cuibHBIX W cnabbix asekTposanTtos, OydepHbie
pPacTBOPbI U KX CBOWCTBA,
) BNUsIHUE UOHHOMN CUbI HA aKTHBHOCTb UOHOB;

pacueThsl pacTBopumMoctu IIP, BECOBOro comepskaHusi, KOHLEHTPALUU MNpPU
TMPUIOTOBJICHUHW H COOCPXKAHWH BELUECCTB.

yMeTb:
. MPUMEHATE B MPAKTUUCCKOH NEATCIBPHOCTH XUMHUYCCKHE METOIBI aHANM3a
1J15 KOHTPOJSi KAUECTBEHHOIO M KOJHYECTBEHHOIO COCTABA BELIECTB;
o MPOBOAUTH AHAJIW3 MHOMOKOMITOHEHTHbBIX CMeCeH;
BJaJeTh:
. MEeTO0A0rHel BbI0Opa METOI0B aHANN3a, MMETh HABbIKH UX NPHMEHEHHS,
. METPOJIOrHYECCKUMU METOIAMHU aHATH3A;
. OCHOBaMH TEOPHH AHATUTHUECKON X UMHH;
. HaBbIKAMU XWMHYECKOrO0 3KCMEPUMEHTAa, OCHOBHbIMM aHAJAUTHYECKHMU

METOAAMH NCCCA0BAHU XUMHUYECKHNX BELLECTB 1 MATCPHAJIOB,

. HaBblkaMi pPabOTbl Ha COBPEMEHHOH y4eOHO-HaydyHOH anmnaparype npu
MPOBEACHHH XMMHYECKOTO 3KCIIEPHMEHTA,;
o YMEHUEM MPABUIBHOIO OOBACHEHUs! Pe3y/IbTaTOB 3KCMEPUMEHTA, €CNU Jlaxe

pe3yabTaT OTPULIATENbHbII;
*  METOZAMH OKAa3aHHs MEPBOI MOMOLIM MPU HECYACTHBIX CIAYYasX B XUMHYCCKO
nadopaTopuu



3. KOMIIETEHIHH OBYYAKOLIET OCSl, POPMUPYEMBIE B PE3Y.JIbTATE
OCBOEHHUA YUYEBHOU AUCHUILTUHDI.

IMpouecc U3y4ueHNst AUCLUMIMHBI HANPaBJICH Ha (POPMHUPOBAHNUE 31EMEHTOB CIIEAYIOIINX
rxomnereHuni B coorBercTBUU ¢ PI'OC BO u OTIOI1 BO no naHHOMYy HarnpasieHHIO
NMOATOTOBKH:

a) obmenpodgeccuonaabnbix (OINK) — OIIK-2;

6) npodeccnonanabnbix (IK) — TIK-4, TIK-5.

Tabauna 3.1.

Marpuua cBsi3H KOMNeTeHUHH, (OPMHPYEeMBbIX HA OCHOBE H3YYeHHSI AHCLHILIHHBI
«AHAJIHTHYECKAsl XHMHS», C BpeMeHHBbIMH ITANIAMH OCBOEHHS ee COJdeP:KaAHHA

Konwi KomnereHuus Cemectp 1
KOMMETCHLIH 13 (9 (SH)
(P OC) H3y4CHYs
OIK-2 Bnanenue HaBbIKAMH XUMHYECKOr O 3KCMEPUMEHTA, 3.4

CUHTETHHECKUMH N aHAJTIUTUYCCKUMU METONaMU TIONYyYCHHA U
UCCNEIOBAHNUA XUMHUYCCKNUX BELICCTB U peakuuﬁ

[1IK-4 CnocoBGHOCTb  NMPHUMEHSTb OCHOBHbBIE €CTECTBEHHOHAYYHbIE 3.4
3aKOHbI MPHU 00CYKASHUH NOJYYEHHbIX PE3YJbTaTOB

TIK-5 CnocobHocTh npuoOperaTh HOBbIE 3HAHMSA C HCMOJB30BAHUEM 3.4
COBPEMEHHbIX HAay4HbIX METOJOB W BJaJeHHe UMM Ha YPOBHe,
HeoOXOaUMOM ans peLICHHUS 3amad, HMEIOLINX
€CTECTBCHHOHAY4YHOC  COACPXKAHHE M BO3HUKAKINHUX MpH
BBIMOJHEHHH NPOodecCHOHANBHBIX (PYHKLNI




4. OFBEM JUCIUTTHHBI H BUJIBl YUEBHOHN PABOTHI

O6bem aAHCUMNNIHABI H BHABI Y4e0HOH padoThl

Tabauna 4.1.

Bua yueOHoili pa0doThI Bcero uacoB | 3 cemecTp 4 cemecTp
O0mast TPyA0EMKOCTD AUCLIUTIIHHBL 432 216 216
AyAHTOpHbBIE 3aHATHUS 214 114 100
Jlexuun 80 48 32
JlaBopaTopHble 3aHATHS 130 64 66
Kourpons camoctositensHot padots! (KCP) 4 2 2
Camocrostenshas pabora cryaentos (CPC) 164 75 89
Kontponb 54 27 27




5. COJEPKAHHUE INCIUTIINHLBIL, CTPYKTYPUPOBAHHOE IO TEMAM
(PA3JEJAM) C YKAZAHUEM OTBEAEHHOI'O HA HUX KOJIMUECTBA
AKAJEMHUYECKHX W ACTPOHOMHUYECKHX UACOB U BUIOB YUYEBHBIX

3AHATHI
Tagmuna 5.1.
CTpyKTYpa H cogep:RaHHE THCLHILTHHBI
Buawl
- yuebHolt pabotb!
: (s “T o
o | o (
= £ ® ~ DOpMbI TEKYLLETO
No Paszmenw 3 qE) j< g @' p yit
2 Sle | 3 KOHTpOS
AWCUUTIIHHBI 5| = | B o
o5 2 YCIEBAEMOCTH
=4 S
) T
== g
[¢]
1. | Beenenue 301 2 6
Mertponoruueckue | 3 8 12 TecToBbIl KOHTPOIDb
OCHOBBI
2 2-4
XHMHYECKOTO
aHaIN3a
Tune 3 8 12 KouTponbhas padora
XUMHUUECKUX TecToBbIil KOHTPOIIB
peakLuii B >-8
AHAJIUTHYECKOI
XHUMHH
4. | Metoabi 3 8 12 KouTponbhas padora
obHapyxeHus u TecToBbI KOHTPOIb
NEeHTH(PUKALIUH. 9-
MeTtoabl BbI- 1 16
IeJICHUs, Pa3ae-
JICHUS] ¥ KOHLIEHT-
pUpPOBaHuUs
5. | Xpomatorpaduue |3 | 12-| 8 14 Konrtponbras pabdota
CKHE METOIbl L
A 14 16
aHanu3a
6. | I'paBumerpuuecku |3 | 15-| 8 12 TecTOBBII KOHTPOIBb
1 METOJ aHaIHM3a . :
A 16 16
7. | Tutpumerpuyecku |3 | 17-| 8 13 TecToBBIN KOHTPOIbL
€ METOIBI aHAN3a . L
A 18 16




DNEKTPOXHUMHUYUECK
1€ METObl
aHanusa

1-2

12

18

14

KonTtponbaas pabdota

CrnekTpockonuyec
KHE METOIBI
aHanm3za

10

10

14

TecToBbI KOHTPOIb

10

MeTtoabl aTOMHO#H
CMEeKTPOCKOMUU

5-6

12

12

TecToBbIl KOHTPOD

11

MeTonbl
MOJIEKYJISIPHOM
CMEeKTPOCKOMUM

7-9

10

KouTtponbhas pabora

12

Hpyrue
buznueckue

METOAbI aHAJIHM3a

10-
12

12

TecToBbI KOHTPOIb

ABTOMAaTH3ALHS
aHanuza u
UCMONAb30BaHUE
2BM

12-
15

12

14

[Mpobootdop u
npoOOnOAroToBKa.
OcHOBHblE
OOBEKTHI AHAJTH32

16-
18

10

12

TecToBbIl KOHTPOD

Bceero

48

64

04

64

78

89




Taoauna 5.2.

Konkperusanus pe3yJbTaTOB 0CBOEHUS ANCLUILTHHBI

OIIK- 2 graoentie nAGbIKAMU XUMUYECKO20 IKCHEPUMENMA, CUIMEMUYECKUMU U
AHCLTURUYE CKUMU MEMOOAMU ROAYYETIUSL U UCCACOOBANNUS XUMUYECKUX BCUICCING U PEAKYUT

3HAaTBh: OCHOBBI CHHTETHYEC-

KUX H aHAJIMTHYECKHX METOIOB

MOJIyYEHNsA U NCCAENOBAHHSA
XUMHYECKHX BELLECTB U
peakLmil.

¥YMeTb: BBRIOUPATH METON
HcenenoBaHusa, METOOUKY
MPOBEACHWA DKCINEPUMEHTA
B COOTBETCTBHUU C ITOCTaB-
JICHHbIMHU 3aJa4YaMH, IIJaHU-
POBaTb XMMHUYECKUIN SKCIIE-
PUMEHT, IPOrHO3UPOBATH
PE3yJILTATBI SKCIIEPUMEHTA,
aHaAJNIM3UPOBATH U UHTEP-
NPEeTUPOBATH MMOJTYHECHHbIC
SKCTICPpUMEHTANIbHbIC pe-
YJIbTaThl, OTIUCBIBATH I1OJTY -
YCHHBIC PE3YJIBTATHI.

Baanerp: TeXHHKOH 3KCIIe-
PUMEHTA.

[IK-4  cnocodnocme npumensin OCHOGHbIe eCMECMmGENIIONAYYIbIC 3AKONbL NPU 00CYlHcoenl

ROAYHENNBIX PE3YABIMAMOE

3HATB: OCHOBHEBIC CCTCCTBCH-
HO-Hay'-iHbIe 3aKOHBEI.

¥YMeThb: UCTONIB30BATE OC-
HOBHELIE eCTeCTBeHHOHayq-
HBIC 3aKOHBI OJ1d OIMTUCaHKHA
CTpOGHl/ISI 151 CBOFICTB BElLlEC-
CTB, OJIsi1 06’b$[CHeHIv1$[ pe-
3YJ'II:>TaTOB XUMHUYCCKHUX
SKCTICPUMEHTOB, 1Jisl 00BsIC-
HEHNUA Cl'lel.[H(bI/lKI/l moBe-
JCHHUA XUMHUYECCKUX COeOan-
HeHHFl; O6OCHOBblBaTb no-
J'Iyl{eHHbIe BbIBOADbI, l'lpId-
MCHATH MCTOObI MATCMATH-
4ECKOr0 aHANIM3a TIPH pe-
IIEeHHHU l'lpI/lKJ'Ia)_'leIX 3a1a4.

Baagers: conep:xanuem ec-
TECTBEHHO-HAYYHBIX 3aKO-
HOB.

TIK-5 cnocobnocms npuodpemams 1106b1€ 31QIUA € UCROALIOBANUEM COBPEMENTIBIX HAYYIIBIX
MEMOO0B U GIQOCTIUE UMU 1A YPOBIE, 1HEOOXOOUMOM Oitsl PEUCIUSL 3A0AY, UMEIOUUX
eCmecnBe HHOHAYNHOE COOCPICANNE U GUIHUKIOTUX APU BLIHOIHCHIU HPOPHECCUOTILIbHBIX

yHry1i

3HATD: COBPEMECHHBIE €CTECT-
BEHHO-HAaY4YHbIE METOAbI UC-
CICOOBAHNA

¥YMeTb: npuoOpeTaTh HO-
Bbl€ 3HAHUS C HCMOJIb30Ba-
HHEM COBPEMEHHBIX Hay4-
HBIX METOZIOB

Baagers: HOBBIMM 3HAHUSIMU
Ha ypOBHe, He0OX0IMMOM
IJIs pELICHNUS 3a71a4 €CTECT-
BCHHOHAYYHOT'O CONCPIKAHUS




Copaep:kaHHe ANCUHIIHHBI «KAHAJTTHTHYECKASI XHMHS»
1.BBeaenue

Tlpenmer aHanuTHuecKOM XWMMHM, e€e CTPyKkTypa. MeTosonoruyeckue  acnekThl
AQHANMUTHYECKOH XMMHH, €¢ MeCTO B CHCTeME HayK, CBA3b C TPakTUKOH. 3HadeHue
AQHAJHTHYECKON XUMHM B pPa3BUTHH €CTECTBO3HAHMSA, TEXHUKM, 5KOHOMHKH. (OCHOBHBIC
aHanuTHYecKUe npodsieMbl: CHUJKEHHE Tpenesia OOHAPYXKEHWs, [OBbILIEHUE TOYHOCTH H
H30MpaTEeNbHOCTH, BKCIIPECCHOCTH aHanu3a; aHanu3 0e3 paspylleHus; JIOKANbHBIH aHaus;
AUCTAHLMOHHBIA aHanu3. Buabl aHanus3a: M30TOMHbIA, 3JE€MEHTHBINA, CTPYKTYPHO-TPYNMNOBO
(byHKUMOHANBHbIN), MONEKYJSPHbBII, BellecTBeHHbIH, (ha3oBblil. Xumuueckue, gpusuueckue U
OHUONTOrHUECKHE METOIBI aHAMH3a. Makpo-, MHKPO- H YIBTPAMHKPOAHAIN3.

OcCHOBHBIE 3Talbl Pa3BUTHA AHAJINTHYECKON XUMUM. COBpeMeHHOC COCTOAHUE U TCHACHUWH
pPa3sBUTHA AHAMUTHYECKOH XHMUHU; UHCTPYMEHTAIM3alWuA, aBTOMaTu3alus, MaTteMaTuialinsd,
MUHHATHOpU3aLIUA, YBEIUYEHUE NOMU (bmuqecxux METOAOB, NEpeEXo K MHOTOKOMIIOHEHTHOMY
aHaJIn3y, CO30aHNUEC CCHCOPOB 1 TCCT-MECTOOOB.

2.MeTponorH4ecKHe OCHOBbBI XHMHYECKOI0 AHAJIH3A

OCHOBHBIC METPOJIOTUYECKHE MOHSATHS U MPEACTABICHUA. U3MEPEHHE, METONbl H CPeNCTBa
HU3MEPEHUH, METPOJIOTHUECKIE TPEOOBAHIS K Pe3yJIbTaTaM U3MEPEHHIl, OCHOBHBIC IPUHLIUIBI 1
cnocobbl  ofecredeHusi NOCTOBEPHOCTH Pe3yJbTaTOB H3MepeHuii, norpewHocTH. OCHOBHbIE
cTaguy XHMHUuUeckoro asanusa. Buibop merona aHanuMsza M COCTaBIE€HME CXEM aHAJM3a.
AbBcontoTHbIe (0e33TaNOHHbIE) U OTHOCUTENbHBIE METOAblI aHalu3a. AHAJUTHUECKUil CUTHAT W
nomexy. OO6beM HHPOPMaLIMM B aHATHTUYECKOM curHaie. Cnocodbl onpeaeneHus coaep:kaHus
MO JAHHBIM AHUTHTHYECKUX U3MEPCHUIA.

OCHOBHBIC XaPaKTEPUCTUKU METONA aHajn3a. TNPABHIBHOCTE W BOCHPOMU3BOIUMOCTE,
KO3(PHULIHEHT UYBCTBUTENbHOCTH, npenen OOHAPYXKEeHWS, HIXKHSAS M BEPXHAA TPaHULIbI
onpenensieMblx coneprxanuii. Knaccudukaums norpewHocred ananmuza. CucremaTnueckue U
ciyyaliHble NOrpeltHocTH. TTorpeltHOCTH OTAENbHbIX CTaaMi XMMHYeckoro aHanusa. Cnocodbl
OLEHKH MPAaBUJIBHOCTU: MCMONL30BAHME CTaHAAPTHbIX OOpa3LoB, MeTon A00aBOK, METOA
BapLUPOBAHUS HABECOK, COMOCTABACHHE ¢ APYruUMHU Merogamu. CTaHZApTHBIC OOpa3Lbl, HX
W3TOTOBJICHHE, AaTTeCTAlMs U Hcmonb3oBaHue. Crartucthudeckas o0paboTka pe3ynbTaToB
M3MepeHuii. 3aKOH HOPMAJILHOTO pacrpesesieHus cay4daiHbiX ownodok, t- u F-pacnpenenenus.
Cpennee, aucnepcusi, cTaHIapTHOE OTKJIOHeHHe. [Iposepka runoTe3bl HOPMATBHOCTH, THIIOTE3bI
OJTHOPOJIHOCTH pe3ynbTaToB H3MepeHuil. Cnocolbl oOueHkM npaBuibHOCTH. CTaHaapTHblE
o0pasupbl. CpaBHEHHE AHCIEPCUU U CPEIHUX JIBYX METO/A0B aHanu3a. PerpeccHoHHbIN aHanus.
Hcnonb3oBaHre METONA HANMEHBLIMX KBaAPATOB 1151 MOCTPOSHUS IPanyH POBOYHBIX TPa(IKOB.

TpeQoBaHust Kk METPOJOrHYECKOH OLICHKE B 3aBUCHMOCTH OT OOBEKTa W LENH aHaIu3a.
CnocoObl  MOBBILIEHHS BOCITPOM3BOOUMOCTH UM NMPaBWIIBHOCTU aHanu3a. OpraHuzauus u
METOZOJIOTHS  METPOJOTHYECKOro  ODecrnevyeHus OesTeJbHOCTH aHANUTUYeCKOH  CJyxObl.
AkkpeautauMs — aHaauTHueckux — nabopatopuil.  TloBepka — annapaTypbl,  aTTecTauys
HECTAHAAPTHbIX CPEACTB H3MEPEHUI 1 METOAMK aHaNU3a.

3.Tunbl XHMHYECKHX peaKUUH H NPOLeccOB B AHAJTHTHYECKOH XHMHH
OCHOBHBIC THNBI XUMHYECKHX PEAKLHH B aHANHTHYCCKOM XHUMHUM. KHUCIOTHO-OCHOBHBIE,
KOMIIEKCOOOpa30BaHHsl, OKHCIIEHHS-BOCCTAHOBIEHHA. VIcrnonb3yeMbie npoLecchbl: OcaKaeHue-
pacTBopenue, s3kcTpakuus, copbumsi. Koncranrel paBHoBecHs peakuuit u npoueccos. CocrosiHue
BELECTB B HAEaNbHbIX M peanbHbIX cucTeMax. CTpykTypa pacTBopuTeneil M pacTBopa.
ConbBarauus, MOHM3alUMs, auccourauds. IloBeseHHe 3AEKTPOJIUTOB M HE3NEKTPONHWTOB B
pactBopax. Teopus J[lebas-Xwkkens. KospdumueHTsl axkTHBHOCTH. KOHLICHTpPAaLMOHHBIE



koHcTaHTbl. Omnucanue cnoxkHbIX paBHoBecuii. OOwasi W paBHOBECHAas KOHLEHTPALMH.
YCAOBHbIE KOHCTAHTHI.

KucioTHo-ocHOBHBIe peakunn. CoBpeMeHHbIe MPeACTaBleHUs O KHCA0TaX U OCHOBAHHSX.
Teopuss bpencrena-Jloypu. PaBHOBeCHE B CHCTEME KHCIOTA - CONPSDKEHHOE OCHOBAHUE U
pacTBopuTeab. KOHCTaHTHI KHCIOTHOCTH M OCHOBHOCTHU. KHCIOTHBIE M OCHOBHBIC CBOMCTBA
pacteoputeneit. KoHctanTa apronporonu3sa. Biusxue npuponsl pacTBOPUTENs HA CUITY KHCIOTbI
1 ocHoBanus. Husenupytownii u anddepeHunpyrounii 3dpdext pacTBOpHTENS.
KucI0THO-OCHOBHOE paBHOBECHE B MHOIOKOMIOHEHTHBIX cHcTeMax. bydepHbie pacTBOpbl U UX
coiictea. bydepHas emkocTb. Bbluncaenus pH pacTBOpOB HesapstKeHHbIX M 3apsiKeHHbIX
KHCJIOT U OCHOBAHMH, MHOTOOCHOBHBIX KHCJIOT M OCHOBAHHUI, CMECH KHCJIOT U OCHOBAHMIA.

Peakunn xommiekcoo0pa3oBaHusi. TuNbl KOMIUICKCHBIX COCAUHCHHUH, HCHONB3YEMBIX B
aHanuTuueckod xumuu.  Knaccudukauus  KOMMIEKCHBIX — COEOMHEHMH MO XapakTepy
B3aHMOAENWCTBHA METaJUI-INraHA, MO0 OZHOPONHOCTH JIMFaHJAa W LEHTPalIbHOrO HOHA
(xomnnekcooOpaszoBarens). CBOICTBA KOMIUIEKCHBIX COEAUHEHUH, UMEIOLIMe aHaIUTHYEeCKoe
3HauyeHHe: YCTOHYUBOCTb, PACTBOPUMOCTb, OKPACKa, JIETYHeCTb.

CrtyneHuaroe koMmIuiekcooOpasoBaHue. KonnuecTBEHHBIC XapaKTECPHCTHUKH KOMIUIEKCHBIX
COCOUHEHUI. KOHCTAHTBI VCTOHUMBOCTH (CTymeHuaTeie M o0wue), (PyHkums oOpa3oBaHus
(cpeaHee JMraHgHOe 4MCIO), (PYHKLMA 3aKOMIJIEKCOBAHHOCTH, CTeNeHb OOpa3OBaHMs
Komrmuiexca. PakTopbl, BAHAIOLINE HA KOMIUIEKCOOOpa3oBaHHe: CTPOEHHE LEHTPAIBLHOrO aTomMa
AUraHja, KOHLEHTpalus KOMMOHeHTOB, pH, HOHHas cuna pacTBopa, TeMmepatypa.
TepmoauHaMuueckas U KUHETUHECKas yCTOHYMBOCTD KOMIIEKCHbIX COEMHEHUI.

BnusHue koMmiexkcooOpa3zoBaHMs HA PacTBOPHUMOCTH COENHHEHHi, KHCJOTHO-OCHOBHOE
paBHOBECHE,  OKHC/IUTE/NBbHO-BOCCTAHOBUTENIBHBIH — MOTCHLMAN  CHCTEM,  CTabMIIN3ALUI0
Pa3IMuHBIX CTeneHed OKHCieHHs 3neMeHTOB. CriocoObl MOBLIEHHA 4YYyBCTBHTENBHOCTH H
130MpaTenbHOCTH aHaln3a ¢ UCMOb30BAHUEM KOMIUIEKCHbBIX COeIHHEHH.

Teoperuuecke OCHOBbI B3aWMO/EHCTBHS OpraHMYECKMX peareHTOB C HeOpraHU4YeCKUMH
MoHaMM. BuausHMe ux npupoabl, pacnonokeHust (YHKLHOHAJIBHO-aHAJWTHYECKUE TPy,
CTEPEOXUMHUN MOJIEKYJI PEAr¢HTa HA €ro B3aUMOACHCTBHE ¢ HEOPraHMYeCKUMH HoHamu. Teopus
AHAJIOTUil B3aMMOACHCTBIA HOHOB META/JIOB ¢ HeopraHuueckumu peareHtamu tuna H,O, NH; u
H2S w kucnopon-, azor-, cepocogepalluMy OpraHndecknuMu pearentaMu. OCHOBHbIE THIIbI
coennHeHHH, 00pazyeMbIX ¢ ydacTHeM OPraHHYeCKHX peareHTOB. XeNnarbl, BHyTPHKOMILIEKCHbIE
coeanHeHus. DakTopbl, onpefeasrolHe YCTOHUMBOCTb XesnaToB BakHeiilliMe opraHuueckue
peareHTbl, MpUMeHsieMble B aHanu3e Aai pasjereHus, OOHapy:KeHHs, onpeseneHHs HOHOB
METAJIJIOB, 1711 MacCKHPOBAHUA U IeMacKHpOoBaHus. OpPraHuYeCKUE PEareHThl 1) OPraHH4YeCKOro
aHann3a. BO3MOKHOCTH HCIIONB30BAHNS KOMIUICKCHBIX COSAUMHCHUN 1 OPraHUYECKUX PearcHTOB
B Pa3JIMUYHBIX METOJAX aHaIu3a.

ORuCINTENbHO-BOCCTAHOBUTEIbHbIE PEAKUMH. JJEKTPOOHBbIH MOTeHLHaN. YpaBHEHWE
Hepucra. CrannaptHelii v ¢opManbHblii noTeHunanbl. CBs3b KOHCT@HTbl pPaBHOBECHS CO
CTaHAAapPTHbIMM NOTeHuUMantaMu. HanpaBneHue peakuuu OKMUCIEHHUS M BOCCTaHOBJIEHHS.
DaxTOpHl, BIUAIOLINE HA HAMPABJICHNE OKHUC/AUTCIBHO-BOCCTAHOBUTENIBHBIX peakuuil. [lonarue
0 CMCIIAHHBIX MOTEHUUAIAX. MEXaHU3MBI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIHIA.

OcCHOBHbBIE HEOPraHWYECKHE W OPraHMYECKHE OKHCIIUTEIN U BOCCTAHOBUTEINH, NPUMEHsSIEMbIE
B aHaiuze. MeTonbl npenBapUTENIbHONO OKHUCIEHUS W BOCCTAHOBJICHHUS ONpenensiemMoro
3/1eMEHTA.

IMpoueccol ocazkaeHUs1 U cOOCaKAeHUsI. PaBHOBecHe B cucTeMe pacTBOp - ocaaok. Ocaaku
n ux ceoiictea. Cxema ofpa3oBaHus ocagxa. Kpucrammmueckue u aMOpgHBIE OCaIKH.
3aBUCHMOCTh CTPYKTYPHI OCamka OT €ro MHAMBUAYAJBHBIX CBOHCTB M YC/AOBUH OCAKICHHS.
3aBUCHMOCTb POPMBI OCaIKka OT CKOPOCTH 00pa3oBaHHs U POCTa NMepBHUUHbIX yacTul. MakTopsl,
BJIHAIOLLIHE HA PAaCTBOPUMOCTb OCAaIKOB. TEMIIEPATypa, HOHHAA cuJla, NEHCTBHE OAHOWMEHHOIO
MOHA, peaxkLuu MPOTOHMU3ALIMM, KOMILIEKCOOOpa30BaHUs, OKHUCJIEHUS-BOCCTAHOBJIEHMUS,
CTPYKTYpa M pa3Mep HacTHL. YCJIOBMS MOAYUEHHS KPHCTANIMYECKUX OcCaaKoB. ['OMoreHHoe
ocaxxnenue. CrtapeHue ocanka. [IpuumHbl 3arps3HeHust ocamka. Kiaccuuxaums pasiuyHBIX



BUIOB coocaxaeHusa. [lonoxknuTenbHoe U OTPULATENbHOE 3HAYEHHE ABJIEHUA COOCAKAEHWS B
aHanmuse. Oco0eHHOCTH 00Opa30BaHUs  KOJJIOWAHO-AMCMEPCHBIX cucTeM. Mcnoab3oBaHue
KOJLTOW/IHBIX CHCTEM B XHMUYECKOM aHanu3e.

4.MeToabl O0HAPY/KEHUSI U HASHTUPHKALIUN

3amaun U BRIOOP MeTOAa OOHAPYXKCHHA U WACHTU(PHUKALHH aTOMOB, HOHOB U XHMHYECKHX
coequHeHnii. poOHblii W cucremarndeckuii ananus. ®usnueckre MeTombl OOHAPYKEHHsT U
MIOEHTU(PHUKALMKY HEOPraHW4eCKHX M OPraHHYeCKHX BeIlecTB. MHKPOKPUCTAIIOCKOMHYECK
aHanmu3, MUMPOXMMUUECKUIl aHanu3 (OKpalluBaHWe TIaMEHH, BO3TOHKa, 00pa3oBaHHUE MEpPJIOB).
KanenbHblit aHanu3. AHanu3 pacTUpaHHeM MNOPOLIKOB. XpomaTorpaduyeckie MeTOAbl
Ka4CCTBCHHOIO aHanu3a. ODKCIPECCHBIN KAueCTBCHHBI aHANW3 B 3aBOACKUX M MOJEBBIX
ycaoBusax. [IpuMepsl NpakTHUECKOrO MPHUMEHEHHS METOIOB OOHAPY KEHUS.

4.1 MeTtoas! Bblae/ieHHs, pa3Ae/eH sl H KOHUEHTPHPOBAHHS
OcHOBHbIE METOAbI Pa3deseHHss U KOHLEHTPUPOBAHHS, UX POJib B XHMHUYECKOM aHaIH3e, BbIOOD
1 oueHka. CoueTaHHe METOAOB pa3AefeHUss U KOHLUEHTPUPOBAHUS C METOAAMM OTpeaesieHus;
ruOpunnble  Metoabl. OAHOCTYNeH4YaTble W MHOTOCTYNEHYaTble MPOLECChl  pa3feNeHus.
Koncrantel pacnpenencuus. Kosdouuuent pacnpenencHus. CremeHb u3pneucHus. Daktop
pazoencaus. KoahpuuueHT KOHUCHTpUPOBAaHHUS.

MeTtoabl 3IKCTpakuum. TeopeTHYECKWE OCHOBbBI METOZOB. 3aKOH pacnpenmefeHus.
Knaccupukauusa 3xkcTpakuHOHHBIX npoueccoB. CKOPOCTb IKCTPakuMK. THIIbI SKCTPAKLMOHHBIX
cucteM. YCOBUS 3KCTPAKLIMKM HEOPraHWYeCKHX W OpraHMHeckux coefuHeHuil. PeskcTpakumus.
[Ipupona M XapakTepuUCTHKAa 3KCTpPAareHToB. PasaeneHue M KOHLIEHTPUPOBAHUE 3JE€MEHTOB
METOAOM J3KCTpakuuu. OCHOBHBIC OpPraHHYECKHE PEAreHTHI, HCHOJb3yeMbIe IS Pa3aCc/ieHUs
SNEMEHTOB METOAOM 3KCTpakuuu. CeNeKTUBHOE Pa3feCHHE DJEMEHTOB METOOOM moabopa
OopraHuveckux  pacreopureneii, u3menenne pH  BomgHoW  (aspl, MackupoBaHus U
IEMACKHPOBAHHS.

MeToabl ocaxaeHUs1 W coocaxaeHus. IIpHMeHeHHe HEOpraHWuecKHX M OpraHMYecKUX
peareHTOB Ans ocaxjaeHus. CnocoObl paszaeneHus ocaxieHueM JUOO pacTBOpPeHHEM Npu
pa3nuyHBIX 3Ha4YeHHsAX pH, 3a cuer oOpa3zoBaHMs KOMILIEKCHBIX COCOMHCHUN M TMPUMEHCHUS
OKHC/IHTEIBHO-BOCCTAHOBUTEC/IBHBIX PEakLHil. [ pynmoBbie peareHTHl U MPSObsBISCMbIE K HHUM
TpeboBanus. XapakTepUCTHKH MaJIOPACTBOPHMBIX COEIHHEHHH, Hanboee YacTo UCTONb3yeMbIX
B aHanu3e. KOHUEHTpHpOBaHHE MUKPOIJIEMEHTOB COOCAKAEHUEM HA HEOPTraHWUYECKHX U
OpPraHUYeCcKHX HOCUTENSAX (KOJIEKTOopax).

4.2, XpomartorpaduuecKue MeTOAbl AHATH3A

Omnpenenenue xpomarorpaduu. I[loHATHe O NOABIKHON M HENMOABIDKHON (pazax.
Knaccupukauus METOOOB MO arperaTHOMY COCTOSHHIO HMOABIDKHON M HEMOABIKHOH (a3, mo
MEXaHW3My pasfeneHus, no TexHuke BbinonHeHus. Cnocobbl MONy4YeHHS XPOMATOrpamMm
(GpoHTaNbHBINM, BBITECHUTENbHBIH, 3M0eHTHbIH). OCHOBHbIE MApaMETPbl XPOMATOrPAMMBI.
OcHoBHOe ypaBHeHUe xpomarorpaduu. CenekTUBHOCTb " 3 heKTHBHOCTD
xpomatorpaduueckoro pasaeneHusi. Teopus TeopeTvueckux Tapenok. KuHeTuueckas Teopus.
Paspemenne kak (akTop onTHMH3ALMH Xpomarorpapuueckoro mpouecca. KawdecTBeHHBIH U
KOJTMYECTBEHHBII XPOMATOrpah MIeCKUI aHANM3.

I'azoBasi xpomartorpadus. I'azo-aacopOéuuonHas (razo-reepaodasHasi) u raso-
xKuakocTHast xpomartorpadus. CopOentbl M Hocutenu, TpeboBaHus K HUM. MexaHHU3M
pasnenenus. Cxema razosoro xpoMartorpada. Kononku. JIeTekTopbl, HX 4yBCTBUTEIbHOCTb U
CeNeKTUBHOCTb. ODNacTH nprMeHeHus ra3oBoit xpomarorpaduu.

KuakoctHas xpomatorpadus. Bunbr sxugkoctHol xXpomarorpaduu. Ilpenmyiuectsa
BeICOKO3(h(pekTHBHON  sxumkocTHON — xpomatorpadpun  (BOXX) Cxema  KUOKOCTHOrO
xpomartorpaga. Hacocbl, konoHku. OCHOBHBIE TUNbl AETEKTOPOB, WX YYBCTBHTENBHOCTb W
CEJIEKTUBHOCTD.

AncopOLHOHHAsT KUAKOCTHasi Xxpomatorpagpmsa. HopmanbHo-pazosblii 1 obOpalleHHO-
(a3osbiit BapuaHTbl. TTonspHble U HENOMSPHBIE HEMOABUKHbIE (pasbl U MPUHLMIIBI UX BHIOOpA.



MonudurunpoBanHblie cuiukarenn kak copbentsl. [ToaBrkHbie (Ga3bl M MPUHUKIBLI WX BblOOpa.
ObnacTu npuMeHeHUs aacopOLMOHHOI KUAKOCTHO XpoMaTorpaduu.

Honoodmennan  xpomatorpadgua. CTpoeHne U (QHU3MKO-XUMHYECKHE  CBOHCTBA
noHooOMeHHNKOB. MoHOOOMEeHHOE paBHOBecHe. CeleKTHBHOCTE HOHHOIO OOMEHa U (DakTOpHI
ero ompenensomue. OOnacT NPUMEHCHHMS HOHOOOMEHHON Xpomatorpadun. HoHHas
xpomartorpadusi Kak BapuaHT BbicOKOdpdexTUBHON  HOHOOOMEHHOH  xpomarorpaduu.
OcobeHHoCcTH CTPOEHHS U CBOHCTBA COPOEHTOB st HOHHON XpoMaTorpadpuu. OOTHOKOJIOHOYHAS
M ABYXKOJIOHOYHAs  HOHHas  XpomMatorpadusi, KX NpeuMyllecTBa UM HeJOCTaTKH.
HoHoxpomatorpaduueckoe  ompenejeHde  KaTMOHOB M aHWOHOB.  HoH-mapHass W
nuraanooOMenHas xpoMatorpadus. OOmue npuHUUNBL [TOABMIKHBIC U HETIOABIDKHBEIC (hasbl.
O0nacTu MPUMEHEHMUSI,

DKCKA03HOHHAR  XxpomaTtorpadmusi. OOmue npuHuunbl  Mmertoma. IloaBukHble U
HenoxBuwkHble (aszpl. OcobenHocTn MexaHu3ma pasgenenuns. Onpenensiemble BeIIECTBA H
00nacTu npuMeHeHHUs MeToa.

IMnockocTHan xpomatorpadusa. OOume npuHuMIbl pasaeneHus. CHocoObl MonyyeHUs
MIOCKOCTHBIX XPOMATOTpPaMM. PeareHThI AN UX TPOSBACHUS. DLYMANCHAS XPOMAMOZpahist.
Mexanmsmel pasaenenusi. [loxerkHeie (asel. [IperMyImecTBa U HEOOCTATKU. TOnKOCAOUNsL
xpomamocpaghpus. Mexannsmbl  paspenenus. CopOenrol v noxpeuxkHble (aspl. ObGnactu
NMPUMEHEHNS.

4.3. I'paBHMeTpHYeCKHII METOA aHAIN3A

Cy1lHOCTb TPABMMETPUYECKOTO aHANK3a, NPEeHMYLIECTBAa U HeAOCTaTKH metona. [Ipsimble u
KOCBCHHBIC METOHBI OmNpenencHus. BaxkHelmne opraHuyeckue U HEOPraHUYECKHE OCATUTEIN.
[TorpemrHOCTH B TpaBUMETpUUECKOM aHanmmse. OOmas cxema ompeneneHuii. TpebosaHus k
OCaXKIAeMOWH U rpaBUMeETpHUECKOil (opmam. M3MeHeHns cocraBa ocaaka NMpy BbICYLIMBAHHH 1
npokanuBaHun. TepMOrpaBUMETPHUYECKUH aHATN3.

[TpuMepb! NpPaKTHYECKOTO MPUMEHEHUS TPABUMETPHYECKOr0 MeTOAd aHanu3a. OnpeneneHue
’eJes3a, allOMHUHUSI, THTaHa B BUAe OKcuaoB. OnpeneneHve kanbLUMs MU MarHusl; MCTOUHHKH
NOTPELIHOCTEH MNpU  UX onpeaencHud. Meroael onpenencHuss kpemHusa. [lpumenenue
OPraHMYEeCKUX PEareHTOB I ONPENeNeHHUs HUKed, K00anbTa, IMHKA U MarHus.

4.4. TuTpuMeTpHYeCKHe MeTOAbl AHAJIN3A

Meronel TuTpumeTpuueckoro ananuza. Knaccuduxauns. TpeboBanus, npenbsBiaseMble K
peakuMu B TUTPUMETPHYECKOM aHanu3e. Buabl TuTpuMerpuueckux onpeaeneHuii. CnocoObl
BbIpaK€HUS KOHLEHTpalLMWii pacTBOPOB B TUTPUMETPUU. IKBHUBAJIEHT, MOJApHas Macca
SKBUBAJNICHTA, MOJSPHas KOHUCHTpauus. [lepBUYHBIC U BTOPUYHBIC CTAHAAPTHL. PUKCAHABI
Buger kpusbix TuTpoBaHMS. DaKTOPHL. BIMSIIOIIUE HA XapakTep KPHUBBIX TUTPOBAHUS U
BEIMYHMHY CKa4yKa TUTPOBAHWS B PA3IMYHbIX MeTomax. Touka IKkBHUBAJEHTHOCTH. Crocolbl
ONpeneneHnsi KOHEUHON TOYKH THTPOBAHUS B PA3TUYHBIX METOHAX.

KucaoTHo-ocHoBHOe THTpOoBaHHue. [locTpoeHHe KPUBBIX TUTPOBaHMS. BinsiHUe BETUUHHbI
KOHCTAHT KMCIIOTHOCTH WJIM OCHOBHOCTH, KOHLEHTPALIMK KUCJIOT WJIM OCHOBaHMH, TEMIIepaTypbl
Ha XapakTep KPHBBIX THUTPOBaHWA. KHCIOTHO-OCHOBHOE THUTPOBAHHE B HEBOAHBIX CPEIax.
KucnoTHO-oCHOBHBIE HHOUKATOPEL [IOTpeIIHOCTH TUTPOBAHUS MPH ONPEACICHHH CHUIBHBIX U
c1abblX KUCIOT W OCHOBAHHH, MHOMOOCHOBHBIX KUCJIOT H OCHOBAHHH.

[pumepbl npakTHvecKkoro mnpuMeHeHus. IlepBuuHble CTaHZAPTBI IS YCTAHOBJEHUS
KOHLIEHTPALMH PacTBOPOB KUCIOT M OCHOBaHUiL. [IpUroToBNEeHUe U CTaHAAPTH3ALMS PACTBOPOB
COJISIHOM KMCIOTBI M THAPOKCUAA HaTpus. TUTpoBaHME KHUCIOT, OCHOBaHMii, cMecell KUCIOT U
cMecell ocHOBaHMM. AHanu3 cmeceil kapOoHata u rugpokapOoHaTa HaTpus, KapOoHata H
rugpokcuna Harpus. OnpenencHue azora nmo Merony Keenbmans u coneit aMMOHUS TPSIMBbIM U
KOCBEHHBIM MeTofamu. OnpeneneHne HUTPaToB U HUTPUTOB.

OKHCINTENbHO-BOCCTAHOBHTE/IbHOE THTpOBaHHe. IlocTpoeHHe KPHUBBIX THTPOBAHHS.
BnusHUe KOHLEHTpaurK HOHOB BOAOPOAA, KOMILIEKCOOOpa30BaHUs, MOHHOI CUIIbI PacTBOpa Ha
XapakTep KpuBbIX THUTpoBaHMs. CHocoObl omnpeaeneHHss KOHEUHONl TOYKM THUTPOBAHMS.
ITorpemHoCTH THTPOBAHMUS.



MeToabl  OKHMCIHTENbHO-BOCCTAHOBUTENBHOIO  THTPOBAHMA. [TepmaHranatomeTpus.
Onpenenenue xenesa(ll), mapranua(Il), okcanaTtos, nepoxcuaa BOAOPOAA, HUTPUTOB.

Hoaometpust n noaumetpust. Cucrema MOA-HOAW KAaK OKMCIHUTENb WM BOCCTAHOBUTEb.
OnpenencHue apceHUTOB, apceHaros, skenesa (11I), meam(ll), ranoreHMA-MOHOB, TMEPOKCHIOB,
KHCJIOT.

BpomaTomerpus,  uepuUMeTpus,  BaHANATOMETPHUs,  THUTAHOMETPHUA,  XPOMOMETPHUS.
[TepsuuHble W BrOpuuHble CcTaHpgapTtel. Mcnonedyemele wuHaukatopbl.  Onpenmenenue
HEOPTaHWYECKUX M OPTaHUYEeCKHX COeAMHEHMIA.

OcaanTtesnbHoe THTpoBaHHe. [locTpoeHue kpuBbIX TUTpOBaHMs. CrocoObl OnpesneneHHs
KOHCYHOM TOYKM THTPOBaHUS, uHAWKATOpbL [lorpemnoctyn TutpoBaHus. [IpuMepsr
MPaKTHYECKOro npuMeHeHus. Meroael @onerapaa, ®asuca u Mopa.

Kovmnaexkcomerpuueckoe THTpoBanue. Heopranuueckue W OpraHuueckHe THUTPAHTBI B
KOMTIJIEKCOMETPHH. M Crnonp30BaHHe aMHHOMNOINKAPOOHOBBIX KHCJIOT B KOMIJIEKCOHOMETPHH.
[TocTpoeHHe  KpPUBBLIX TUTPOBaHUI.  MeTalOXpOMHbIE MHAMKATOPbl W TpeGoBaHMs,
npenbsBisieMble K HUM. BaxHelllune yHMBepcajbHble M creuMpUYecKHe MEeTalIOXPOMHblE
UHAUKATOPEL.  CmocoOBl  KOMILICKCOHOMETPUMECKOTO  TUTPOBAHHUS.  MpsIMoe, O0OpaTHOE,
KOCBCHHOE. CeNIeKTUBHOCTE TUTPOBAHUS U CIIOCOOHI €€ MOBBIIECHHUS. [TOrpeIHOCTH TUTPOBAHNS.

IMpumepbl mnpakTuueckoro mnpumenenus. OnpeneneHue KanbLUWs, MarHusA, KKejesa,
ATIOMHHHISA, MEIH, LIWHKA B PACTBOPAX YHCTBIX COJIEH U MPH COBMECTHOM TNPHCYTCTBHH.

5. DeKTpPOXHMHYECKHE METOAbI AHAJIH3A

OOfwas xapaktepucTika MeTonoB. Kiaccudukaums. IIeKTPOXUMUUECKME — STUEHKH.
WBaukatopHBIA BSACKTPOA U DJACKTPOA CpaBHEHUs. PaBHOBECHBIE U HEPABHOBECHBIC
IEKTPOXUMHUYECKHE CHUCTEMBL SBJICHHS, BO3HUKAIOLINE MPH MPOTEKAHHM TOKa (OMHYECKOE
NaZieHHe HaNpsKeHWs, KOHLUEHTPALMOHHAS W KMHeTnueckas nonsipusauns). NonapruzaunonHble
KPWBBIE M UX MCTIOJBb30BAHHE B PA3JIMYHBIX JNEKTPOX UMHUYECKHX METOMAAX.

5.1 HoreHuunomerpus

TMpamaa noreHunomerpus. I3mepenune noteHuuana. OOpaTvMble W HeoOpaTHMble
OKUCITHTENBHO-BOCCTAHOBUTCIIBHBIC CUCTeMBI. W HAuKaTOpHBIE 3JekTponsl.  HMoHOMETpus.
Krnaccupukauuss HOHOCETCKTHUBHBIX  3JEKTPOAOB.  XapaKTePHCTHKH  HOHOCENEKTHBHBIX
3NEKTPOROB: 3nekTponHas GyHKUuNsA, KOdPGUUUEHT CeneKTUBHOCTH, Bpems OTKauKa. [Ipumepsi
MPaKTHYECKOrO NMpHUMeHeHuss uonomerpun. OnpeneneHue pH, MOHOB IWIENOYHBIX METANIOB,
raJOreHU/1-MOHOB.

TMoTeHnHoOMeTpHYECKOE THTPOBAHHE. I3MeHeHMe 3IeKTPOAHOrO NOTEHLMala B NpoLecce
TutpoBaHua. CrnocoObl OOHApYKEHUs KOHEHHONM TOUKHM TUTPOBAHUSI B PEAKUMAX: KHUCJIOTHO-
OCHOBHBIX, KOMIUIEKCOOOPa30BaHUs, OKUCICHUS-BOCCTAHOBNICHS, IPOLIECCaX OCAXKICHHUS.
[Mpumepsb! npaxTHyeckoro npumMeHenusi. Tutposanue GochopHoit, cmeceit consHol U GopHON,
CONSIHOM M YKCYCHOH KHCJOT B BOZHO-OpraHumveckmx cpemax. OnpeneneHne HOOWIOB U
XJIOPUAOB TIPH COBMECTHOM TPHCYTCTBUM.

5.2, Kyaonomerpus

Teoperuueckue ocHoBEl Merona. 3axoH @apanes. CrnocoObl ONpemeieHUs KOIUYECTBA
snekTpuyecTBa. IlpsMas KyJOHOMETPHUs M KyJNOHOMETPUUECKOE TUTpoBaHHEe. KynoHomeTpus
NMPU MOCTOSIHHOM TOKE M TMOCTOSHHOM TMOTeHUnane. BHemHsAs W BHYTPEHHSs reHepauus
KYJIOHOMETPUYECKOr0 THUTPaHTa. TUTPOBAHHE 3JIEKTPOAKTUBHBIX M  3JIEKTPOHEAKTHBHBIX
koMnoHeHToB. OmnpesfeneHue KOHEYHOH TOYKM TUTpOBaHMs. [IpenmyliiecTBa M OrpaHM4eHHs]
METOAa KYJIOHOMETPHYECKOTO TWUTPOBAHMUS MO CPABHEHMIO ¢ APYTrMMH THTPUMETPHUECKHMH
METOAAMHU.

[Tpumepsl mpakTU4YeCKOro npumeHeHus. ONpeacnacHue MajbIX KOJIUYECTB KHCIOTHI U
LUETOUH, THOCY.Ib(ATA HATPHUS, OKHCIUTENEH-MOHOB METAILIIOB.

5.3. Boabtamnepomerpus

WnnukatopHble amekTpoabl.  Kraccudukauus BONBTAMIEPOMETPHUECKHMX  METOAOB.
[TonyueHue W xapaxTepucTHKa BonbTamnepHoil kpusoii. IlpenenbHeiit AMdQy3nOHHBIA TOK.
[Monsporpadus. YpasueHue MnbkoBuda. YpaBHeHUE MONsporpaduieckoii BoaHsl UabkoBuda -



[eiiposckoro. TloreHunan nonyeosiHel. Mpentudukaums u onpeneneHve HEOPraHUYECKHX W
opraHudeckux  coeauHeHuii. CoBpeMeHHble BH/bl  BOJBTAMIEPOMETPHM: HpsiMast U
MHBEPCHOHHAsA, MEPEMEHHOTOKOBAs, XPOHOAMMEPOMETpUSI C  JIMHEeWHOW  pa3BepTKOH
(ocumnnorpadus). IlpenmMymecTsa U OrpaHHYEHUS MO CPABHEHUIO C  KJIACCUYECKOI
noJsiporpadueii.

AmnepomerpHuyeckoe THTpoBaHHe. CyuiHocTb Meroga. WHIOWKATOPHbIE 3JEKTPOABI
Bribop noreHimana MHIMKATOPHOrO 31eKTpoaa. Buabl KpHBBIX THTPOBAHHS.

[TpuMepbl  MpPaKTUYECKOrO  MPUMEHEHUs  BOJLTAMIIEPOMETPHUECKMX  METON0B M
aMMepoMeTpUIECKOro TUTpoBaHus. CHaTHe U paclundpoBka MOIAPOrPaMMbl MHAMBUAYANLHOIO
gemonsipusatopa - HoHa Metaiuna. CHATHe mossiporpaduueckoro cmektpa. OmnpenencHue
KOHLICHTPALIUM BEIIECTB METONOB TIPAagyHPOBOYHOrO rpaduka M METONOM HO00aBOK C
MCITIONIb30BAHUEM KJIACCUYECKOH, OCLIMJLIOrpad UueckoH, nepeMeHHOTOKOBOH
BOJIETAMITEPOMETPHH. AMIIEPOMETPHUECKOE THTPOBAHNE LIMHKA 1 OUXpomaTa Kanus.

CpaBHuTenbHAsT XapakTEpPUCTMKA YYBCTBUTENBHOCTH W u3bupaTtenbHoCTH, oOnacreii
NPUMEHEHHS D1EKTPOX UMHUYECKHX METO/OB.

6. CnekTpocKONHYeCKHe MeTOAbl AHAJTH3A

CrexTp 3JCKTPOMArHUTHOrO M3NyueHUs. OCHOBHBIC THUIMBI B3aUMOACHCTBUS BEIICCTBA C
M3Ny4EHHEM: SIMHCCHS (TENIoBast, NIOMHHECLIEHLINA), NorioumeHne, paccestne. Knaccupukauns
CMEKTPOCKOMUYECKHX METOIOB No sHepruu. Knaccudukauns cnexTpocKONUUecKUX METOIOB Ha
OCHOBE CTEKTpa 3JeKTPOMArHUTHOTO M3JyYeHMs: aTOMHas, MOJeKyaspHas, adcopOLMOHHAL,
HMHCCUOHHAS CTIEKTPOCKOTIIMS.

Crnexktpel aToMoB. OCHOBHBIE M BO30Y)KICHHBIE COCTOSHHS aTOMOB, XapaKTepHUCTHKHU
COCTOSIHUI. JHepreTudeckue nepexonsl. [Ipasuna ordopa. 3aKOHBI HCIYCKAHUS U TMOTJIOMICHMS.
BeposTHOCTH 3NEKTPOHHBIX TEPEXOZOB M BPEMEHA IKW3HW BO3OYXKAEHHBIX COCTOSHHH.
XapaxkTepuCTHKH CMIEKTPANbHBIX JIMHUH: MOJIOKEHHUE B CIIEKTPE, HHTEHCHBHOCTD, MOJTYLUHPHHA.

CroexTpbl  Monekyn, HMX o0co0eHHOCTH. CXeMbl 53JeKTPOHHbIX YpPOBHEH MONEKYJbI.
[TpencraBneHre O MONMHON 3HEPTHMM MOJIEKYJ KaK CYyMMbl 3J1€KTPOHHOIN, kojedaTenbHOH M
BpamatesbHOi. OCHOBHBIC 33aKOHBI TOTJIOIICHUS 3JICKTPOMArHUTHOro manyueHus (byrepa) u
3akoH wm3nyueHust (Jlomakuua-Illefide). CpsA3b aHAMIUTHHUECKOTO CHUTHANAa ¢ KOHLIEHTpaLueil
ONpenenseMoro COeIMHEHHS.

Annaparypa. Cnocobbl  MOHOXpOMaTH3auuu  Jyductol  sHepruu.  Knaccuduxaums
CTMEKTPabHbIX MPUOOPOB MX XapakTepUCTUKU. IIpueMHMKM u3nydyeHus. MHCTpyMeHTanbHble
nomexH. IIlymbl 1 OTHOLUEHHE CUTHA-LIYM; OLIEHKA MUHHMabHOTO aHAJIUTHUECKOTO CHTHaNa.

6.1. MeToabl ATOMHOH ONTHYECKOH CNIEKTPOCKONHH

ATOMHO-3MHCCHOHHBI  MeToa.  lcTouHuMkM  aTomu3aumn U BO3OYKACHHS:
JNEKTPUUECKHe  pa3psiabl  (AyroBble, HCKPOBbIE, TMOHWKEHHONO  JAaBJIEHHS), I[J1aMeHa,
MJIa3MOTPOHBI, WHIYKTHBHO-CBSI3aHHAs [J1a3Ma, JIa3€pbl, HMX OCHOBHbBIE XapaKTEPHCTHKH.
Duzndeckre U XHMUUYECKHE MPOLECChl B MCTOUHUKAX aTOMM3aLMN 1 BO3OYkAEHUS.

CnekTporpaduueckuii M CHEKTPOMETPUUECKHI METOAbI aHanM3a, MX OCOOEHHOCTH,
obmactn mpumeHeHus:. Ka4yeCTBEHHBIH H KOJMYECTBEHHBIA aHAMH3 METOAOM 3MHCCHOHHOM
cnektpomerpun miamenn. OCHOBHAs ammapatypa: CHeKTporpadel, KBaHTOMETphL IlmameHHBIC
dotomeTprl M cnekTpodoromerpbl. MeTponoruyeckue XapakTePHCTHKH W aHAJIUTHYECKHUE
BO3MOYKHOCTH.
ATOMHO-(1yopecueHTHBIN MeTod. [IprHLMN MeTona, 0OCOOEHHOCTH U NMPUMEHEHME.

ATOMHO-a0cOpOMHOHHBII  MeTOoA. ATOMM3aTOPbl (MNaMEHHble W  HeMJaMeHHbIE).
HcTouHNKY M3ny4eHus (JIaMIbl ¢ MOJIBIM KaTOOOM, HCTOYHHMKH CIUIOLIHOIO CHEKTPa, Ja3ephl),
UX XapakTepucTHKH. CHEKTpanbHBIC U (PU3HKO-XMMHYCCKHE MOMEXH, CIOCOOBI X YCTPAaHCHUS.
MeTponoruieckue xapakTepUCTUKU, BO3MOXKHOCTH, MMPEHMYLIECTBA H HEIOCTATKH METOHAA, €ro
CPaBHEHHE C AaTOMHO-IMHUCCHOHHBIM METOIOM.

IIpumMepbl  NMpakTHYECKOTO  TMPHMEHEHMS]  aTOMHO-3MHCCHMOHHOTO M aTOMHO-
abcopOLIMOHHOTO METONOB.



6.2. MeToabl AaTOMHOH PEHTI€HOBCKOM CNIEKTPOCKONMHH
PentreHoeckue cnekTpbl, Ux ocobeHHOCTH. CnocoObl reHepali, MOHOXPOMATH3aLUU U

perucTpalid  peHTTeHOBCKOrO  W3JyueHus.  Buabl  pEHTTeHOBCKOH  CHEKTPOCKOTMM:
PEHTTCHO3MUCCUOHHAS,  PEHTreH0a0COpOLMOHHAs,  peHTreHo(GIyopecUueHTHas.  [IpHHLUM
PEHTTCHO3MUCCHOHHON CMEKTPOCKONUH, PEHTICHOCIIECKTPAIbHBIN MHUKPOAHANN3 (3JICKTPOHHBIH
30HA). OCHOBBI PEHTreHO(YOPECUHEHTHON CNEKTPOCKONHH; OCOOEHHOCTH U 3HAYEHHE METONA
(ObICTpPBIiT HEPA3PYLIAOLWHH MHOTOAJIEMEHTHBIN aHAJH3); MPUMEPHI UCTOIb30BAHHS.

6.3. MeToabl MOJIEKY/JISIPHOH ONTHYECKOH CNEKTPOCKONHH

Moanekyasapaaa a0copOuHOHHAs cneKTpockonusa (cmekTpodoromerpus). Cssisb
XUMHYECKOH CTPYKTYPBI COSTHHEHUS ¢ aOCOPOUMOHHBIM CNEKTPOM. PyHKIHOHANBHEII aHAIN3
Mo KojaeOaTenbHBIM U 3JICKTPOHHBIM  criekTpam. CBsA3h ONTHHUECKOH TMMJIOTHOCTUH C
koHueHtpanueii. OCHOBHOH 3akoH ceeronoryoweHua. OCHOBHbIE NMPUYMHBI OTKJIOHEHHS OT
3aKkOoHa (MHCTpyMeHTalbHble W (u3MKo-xumuueckne). [ToHsTne 00 MCTHHHOM M Kaxkyluemcs
MOJIIPHOM KO3((HLMEHTE TTOTIOLLeHUS.

CnocoObl  nonyueHuss OKpalUueHHbIX coeauHeHud. PoToMeTpuueckue aHaIuTHYecKue
peareHThl, TpeOoBaHUsI K HUM. CriocoObl OMpeAeneHusl KOHLUEHTpauuu BewecTsB. M3mepeHue
BBICOKMX, HHU3KHX ONTHYECKUX IUIOTHOCTeHl (muddepeHumanpHbiii  MeTonm).  AHanms
MHOTOKOMITOHEHTHBIX cHcTeM. [Ipumenenne MeTona ans McclenoBaHWs PeakUMi B pacTBOpax
(kommniekcooOpa3oBaHns, NPOTONMTHYECKUX, MPOLIECCOB arperaunu), CONPOBOXKIAIOLIHXCH
M3MEeHeHHeM CMNEeKTPOB NOIolleHUs. MeTposornuyeckre XapakTepUCTHKM W aHAIUTHYECKUe
BO3MOKHOCTH. [IprMmepbl MPakTHYECKOTO MPUMEHEHHUS] MeTo/a.

MonekynspHas  JIOMHHeCUEHTHAas  cnekTpockonus.  Krmaccudukaums — BUIOB
JFOMUHECLCHLMH MO HCTOYHUKAM BO30YXKACHUS (XeMITFOMUHECLCHLMS, OUOIIOMUHECLICHIIYS,
3NIEKTPOTOMHHECUEH UM, (POTONOMUHECUEHLNA U IP.), MEXAHU3MY U JUIHTEJIbHOCTH CBEUYEHHS.
®nyopecuenuns u pochopecueHuns. Cxema SA6nonckoro. 3akon Crokca-Jlommens. [Ipasuno
3epkanbHOil cummeTpun JleBuinHa, @akTopsl, BAMSAIOLINE HA HHTEHCUBHOCTb JIIOMHUHECLIEHLIMMU.
Tywenune moMuHeclieHUUMH. CriekTpaibHble U (HU3HKO-XHMMHUYeckHe nomexu. KonuuecTBeHHbIi
aHAMU3 JIOMHHECLEHTHBIM METOAOM. METPONIOrHYecKue XapakKTepHCTUKH H AHAJIUTHYCCKHE
BO3MOXHOCTH Metoma. CpaBHEHHE BO3MOXKHOCTEH MoyiekyysipHoll  abcopOumoHHON U
JIOMUHECLUEHTHOH  CMEKTPOCKONUHM NPU  ONPENENeHWH  HEOPTaHWYECKHWX  COEAUHEHHH.
[TpenmywiecTsa JHOMHWHECLUEHTHON CHEKTPOCKONUM TPH HAEHTU(DHUKALMKH W ONpeneneHnu
OPTraHUYeCcKHX COeJUHeHUH.

MecTo M posib CHEeKTPOCKONMHYECKUX METOAOB B AHAMUTHYECKOH XHMUM M XMMUYECKOM
aHamu3e.

7. ABTOMATH3ALMSA AHAJAM3A U HCNoJib3oBaHue JBM B ananutuyeckoi xumun

Hcnonb3zoBanue DBM B ananuThueckol xumun: cbop u nepsuunas obpaboTka pe3ynbTaToB
aHanu3a, o0paboTKa MHOTOKOMITOHEHTHBIX CMEKTPOB W  XpomaTtorpamm. YrpabieHHe
aHAJIMTHYECKUMH  TIpUOOpaMH, CO3AaHMe  TMOPMAHBIX  YCTPOHCTB  aHaausatop-2BM.
[TnaHupoBaHue M oNTHUMH3aLIKS 3KkcrieprMenTa. CHMIUIEKC-ONTHMU3aLMsl. PacueTs! paBHOBeCHI.
MartemaTudeckie METOABI B MMPAKTHKE PaOOTHI XUMHKO-aHATUTHYECKUX adopaTopuii.
ABTOMaTH3aIMAd M MEXaHU3ALUs XUMUYECKOrO aHaNH3a. ABTOMATH3ALUSA TNEPUOIHUECKOTrO,
JUCKPETHOTO aHaNu3a U HENPEePLIBHOTO aHajau3a B notoke. [TpoToYHO-MHIKEKUMOHHBINA aHanus3.
ABTOMaTU3HPOBAaHHbIE NPHOOPBI, CHCTEMBI W KOMIUIEKCBI, aBTOMATbI-AaHANH3ATOPbI [Is
1a00paTOPHOrO W MPOU3BOACTBEHHOIO aHanu3a. [IpuMepb! COBpEMEHHbIX BbICOKOA(PPEKTUBHbIX
aHAJIMTHYECKUX  NPUOOPOB-aBTOMATOB  (Ta30aHAIN3aTOPbl, XPOMATO-MaCC-CIIEKTPOMETPbI,
aBTOMATHUCCKUE MPUOOPHI U CUCTEMBI AJIS1 MPOTOUHO-HHKEKLMOHHOIO aHalu3a, A othopa U
aHa/Iu3a MPod KOCMUYECKOTO BELIECTBA, Ja0OPAaTOPHBIC POOOTEL).

8. Teopusi n npakTHKa npodooT6OpPa U NPOHONOArOTOBKH
[TpeacraBuTenbHOCTb NpoObl, B3aMMOCBSI3b ¢ OOBEKTOM W MeTOAOM aHaimu3a. dPaxTopsl,
oOycnopnuBatolme pasmep W crnocod oTOopa mnpencraBuTenbHol npodbl. Otdop mpod
TOMOTCHHOIO M TEeTEePOreHHOoro cocrasa. CrocoObl MOMy4eHHS CpemHel npoObl TBEPABIX,



KUAKHX M Tra3o00pa3HbIX BEILECTB, YCTPOKHCTBA M TPHEMBI, HCMONb3yeMble TNPH 3TOM;
nepsBuiHas 00paboTka U XpaHeHHe TPo0d; NO3UPYIOLIMe YCTPOICTBA.

OcHoBHble crtocoObl nepesoaa Npodbl B GopMy, HEOOXOAUMYHO 711 JAHHOTO BUJA aHAIM3a:
pPacTBOpEHHE B pPA3NUYHBIX CPENAaX; CMCKAHWE, CIUIABJICHUE, PA3JIOKCHHE TNOA ICHCTBUEM
BBICOKUX TEMIIEPATYpP, AABICHUS, BBICOKOYACTOTHOIO paspsna; KOMOHMHUPOBAHUE pPa3IHYHBIX
NPUEMOB; OCOOEHHOCTH Pa3JIONEHHs OpraHnueckux coenrHeHni. Cnocobbl yCTpaHeHHs U yueTa
3arps3HeHNH U NOTEPb KOMITIOHEHTOB NPH NPOOONOATrOTOBKE.

9. OcHOBHbBIE 00BEKTBI AHAJIU3A
OObexTbl OKpysKarollell cpeabl: BO3AYX, MPUPOAHBbIE W CTOUYHbIE BOAbI, aTMOC(epHble

OCaAKy{, TOYBBIL, [OOHHBIC OTJIOKEHHS, . XapakTepHbBIE OCOOCHHOCTH M 334a4yH  HX
aHanu3a buonoruyueckue U MEOULIMHCKUE OOBEKTHL AHAIUTHUCCKHE 3a7a4u B 3TOH obmactu.
CanurapHo-rurueHndeckuii  koHtponb.['eonornueckne  oObekTbl.  AHanmM3  CHJIMKATOB,

KapOOHATOB, JKeJIE3HbIX, HUKEIb-KOOANbTOBbIX Py, MONHMETANNIMYECKUX PyA. MeTanbl, CruiaBbl
M ApyrHe MPOAYKTbl MeTajnypruieckoil nmpomsbiiuieHHocTd. OmnpeneneHue uepHbIX, LBETHbBIX,
penkux, OJaropoHbIX METAJUIOB U aHAJIM3 MX CMIAaBOB. AHAIN3 HEMETaJNHYeCKHX BKIHOUEHU
U OmpeneicHHue ra3oodpasyiouwunx mnpuMecedi B Metamtax. KOHTponb MeTammyprudeckux
MPOU3BOACTB. ATOMHBIC MaTepHaJbl. Onpenencaue TOpUA, ypaHa, TUTy TOHUA,
TPAHCIIYTOHUEBbIX ~ 3JIEMEHTOB M HEKOTOPBIX  MNpOAYKTOB  AeneHusa.Heopranuueckue
coennHeHusi. BewecrBa ocoboit 4ucToTbl (B TOM YuCe MONYNPOBOOHUKOBBIE MaTepUalibl,
MaTepHabl BbICOKOTEMITEPATYPHOI CBEPXMPOBOAMMOCTH), ONpeAeNeHHe B HUX TPUMECHbIX U
JETUPYIOLUUX MHKPO3eMeHTOB. 1oCioiiHbIil W JOKaIbHBIN aHAIM3 KPUCTAJIOB M TUIEHOUHBIX
MaTtepranos IlpuponHele U CHHTETUHECKUE OPraHMYECKUE BELICCTBA U HJICMEHTOOPTAHHYCCKHE
COCAVHCHUS, TMONUMEphL Buapl aHamm3a Takux OOBEKTOB M COOTBETCTBYIOLIME METOMBI.
[Mpumepbl pelweHns 3a7ad KOHTPOAs opraHudeckux npoussoncTs.CnemnanbHble OO0beKTbI
aHaNH3a: TOKCHUYHbIE W PAiHOAKTHBHBIE BELIECTBA, TOKCHHBI B [MUILUEBbIX MPOAYKTAX,
HAPKOTUKHU, B3PbIBUATbIE W JIETKOBOCIMJIAMEHSIOLINECs BELIeCTBA, ra3bl, KOCMUYECKHE OOBEKTHI.

6. ObPA3OBATEJIBHBIE TEXHOJIOTI'HH

[Tpn wu3ydeHun TeopeTHHECKOro Kypca ucnosbdytores meroawl IT - npumenenue
KOMIBIOTEPOB A LOCTYIa K HHTEPHET-PECYpPCcaM, HCIMOJb30BaHNE O0yHaIOWKUX MPOrpamMM Iis
pacuiMpeHus  MHQOPMALMOHHOTO TMojas, obecreueHus ynoOcTBa  npeobpa3oBaHus U
CTPYKTYpUpOBaHUs MHpopMaLiuu 171 TpaHCchOpMaLIMU €€ B 3HAHUeE.

[TpenoaHeceHNne TEOPETUUECKOrO MATEPHAA OCY LIECTBIACTCS C MOMOLIBI) 3JCKTPOHHBIX
cpencTs 0OYUCHHS MPH HETIOCPEACTBCHHOM TMPOYTECHUH AAHHOTO MAaTePHAIa JICKTOPOM.

JAns OLEHKM OCBOEHHA TEOPETHHECKOro marepuana CTyOeHTaMH HCMOJb3YHOTCA
TPAAWLMOHHbIE MHCbMEHHBIE UM YCTHBIE KOHTPOJIBHBIE MEPONPUATHS  (KOJUIOKBHYMBI,
KOHTPOJIbHbIE pabOThI).

[Tpn ocBoeHuM 1abOPaTOPHOTO MPAKTHKyMa CTYAEHTaM MpeaIaraeTcsl MHAHBHAYAIbHAS
padota u padoTta B MaJbIX IPYINAxX, IA¢ KaKABIM MOIYYaeT CBOE 3aJaHUC.

JlaGopaTopHble padOTBl BBHIMONHIKTCS CTYACHTAMH IO WHOWBHAYAJbHBIM TpaduKam
COIJIACHO METOOMYECKHUM YKa3aHuAM K nabopaTopHbIM padoTam, COCTABNEHHbLIM 110 €IHHOMY
NJaHy: NepeueHb BOMPOCOB AJIsi MOAIOTOBKH K JIAOOPATOPHbIM paboTaM, CYLIHOCTb METOIOMKH,
METO/IMKa NPOBEieHUs OTpeeNeHusl, CUCOK MUTepPaTyphbl.

TeopeTnueckue BONPOCHI, KacaroLIMecs TOI UAM HHON nabopaTopHOil pabOThl rOTOBSTCSA
CTYICHTaMH A0Ma. JIONMOTHUTENBHO OIS AOMAIIHErO BHIMOJHCHUS NAeTCs HECKOJIBKO 3anad s
peleHus U3 yueOHUKa.

B nabopatopuu nepen kaxpod paboToil mnpenopaBaTeNieM TMPOBOAMTCH OOMYCK K
naboparopHoii padoTe B BHAE YCTHOrO OMpOCa CTYAEHTOB W NMPOBEPKOIT NOMALUHEro 3amaHus
(20-30 mMuH).

CTyneHTbl, NONy4MBLINE AONYCK, BBIMOIHAIOT Ja00paTOpHYO paboTy COrIACHO METOAMKE.
Bce paboTel 3akaHUHBAIOTCS AHANINM30M PACTBOPA C HCM3BECTHOH KOHLEHTpALMEH, BBIIAHHBIX



nabopaHtom. BeimonHsieTcs He MeHee 3-X mapautedbHbIX onpeneneHuit. PesyabraTe
obpalaTbiBatoTCs MeTOAOM MaTemaTuueckoil craTucTvku. Odopmnsercs oTuer no padore.
PesynbTaThl aHanusa W aonycka K paboTe OLEHUBAIOTCA MperojaBaTeNeM MO MATUOANIBHON
CHCTEME.

JlabopaTopHBIf  IPaKTHKYM  Kypca  3aKaHUHBACTCs  MHAMBUAyaNbHONH  y4eOHO-
HCCenoBaTebCkoil paboToli no BbIOOPY MeToma W MeTOOMKM aHanu3a Bewecrsa “X” B
peanbHOM oObekTe. 3mech HWCIONB3YIOTCS BCE M3YyYEHHbIE METOAbl M 3HAHWS, MOJyYeHHbIe
CTYEHTOM B KypCe aHaJIUTHYECKOH XMMHH.

7. NIEPEYEHB YYEBHO-METOJHYECKOIO OBECINEYEHHSA LIS
CAMOCTOSITEJILHOI PABOTHI OBYYAIOIINXCA 1O JNCHIITIJINHE
(MOJYJTIO)

7.1. TlepeueHb-yueOHO-MeTOnMUECKOrO  oDecrnedeHHs  Afsi  CaMOCTOSATeNbHOH  padoThl

06yqa}0u.mx CA 110 JUCLUHUTIITUHE!
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2005.
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3. OcHoBb! aHamuTHUYECKOH XuMuK. IlpakTHueckoe pyKoBOACTBO. YuebHOe mocodue s
By308B. [Tox pen. FO.A. 3onorosa. M.: Briciu. wk., 2001. 463 c.
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Xumusa, 1989

5. @usuxo-xumuueckue meroabl aHanusa. / Ilox pen. Aneckosckoro A M., JI.:Xumus, 1988

8. ONEHOYHBIE CPEACTBA /I TEKYIIET'O KOHTPOJISI YCHEBAEMOCTH U
MPOMEKYTOUHOU ATTECTALUNN

®oHAbI OLEHOYHBIX cCpeacte W KPUTEPHUU OULUCHKH TIPEeACTABJICHbI OTHCJIbHO, Kak

NPUJIOKEHHE K padoueli mporpamme.

9. YYEBHO-METOAHYECKOE H HTH®OPMALIHMOHHOE OBECNEYEHHUE
AUCLUTITHHEBI
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1. OcHoBb! aHanuTHueckoi xuMun. B 2-x ku. /Tloa pex. FO.A. 3onotosa. M.: Beiciu. wk.,
2005.

2. Bacunber B.I1. Ananutuueckas xumus, B 2-X k., M.: Ipoda, 2002.
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10. MATEPHAJIbBHO - TEXHUYECKOE OBECINEYEHHUE
AUCUUIIUHBIL

1. Teopernueckuii Kypc: JeKIHMHU: NPE3CHTALNH (IHCK)
2. llpakTukym

1. Becbl aHanuTHUECKHE, TEXHUYECKHE.

2. Cnexrpodoromerp CD-46.

3. @otokonopumerpel KOK-2, KOK-2MI1.

4. Mornomepe! U130, DkcnepT, AKBUIOH.

5. AtomHo-abcopOunonnelii cniektpometp «KBant Z-3TA» ¢ nporpaMMHbIM 0OeciedeHrueM 1
Habopom samr.

6. Ta3oBblit xpomarorpad «KpucTtamny ¢ 1eTeKTOPaMH MO TEMIONPOBOAHOCTH, HNEKTPOHHOMY
3aXBaTy W KanUISIPHLIMU KOJIOHKAMM.

7. ObopynoBaHue A0St TOHKOCIOHHOH XpomaTorpadum.

8. UK-cnexTpomerp.

9. Mepnas nocyza, CTynKu 1Jist NpOOONOATOTOBKH W3 ararta W ALIMbI, YallKH, TUTJIH W3 TIaTHHB,
KBapLa, CTEKJIOyriepoa.

10.Hentpudyra.



