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KoHTposb kavecTBa 3HaHW MO aHAIMTHYECKOM XUMHH TIPH IPHEMe BCTYIIH-
TEJBHOIO 3K3aMEHa B aCIUPAHTYpy MpeanonaraeT GopMmyiupoBaHue TpeGOBaHUH K
NOCTYTAIOIIMM. B OCHOBE NMpOrpaMMBbl BCTYITUTENLHOTO SK3aMEHA JIEKHT THUIIOBAs
IporpaMMa Kypca aHaluTHYeCKas XUMHUS I CTyIeHTOB YHUBEPCHUTETA.

1.TpeGoBaHus1 K yPOBHIO HOATOTOBKH NOCTYNAIOIIEr0 B ACHHPAHTYPY
Craromuii BCTYIUTEeNBHBIN 9K3aMEH 10 aHATUTHUECKOH XUMUH MOJDKEH:
® HMETh NpelcTaBJIeHHe O POJIM aHATMTUYECKOM XUMUHM B CHCTEME Hayk, 00
OCHOBHBIX aHAJINTUYECKUX LIEHTPAxX M COOOIIECTBAX;
® 3HATh TUIIBI PEAKIWi U IPOIECCOB B aHAIUTHYECKON XMMHU, OCHOBHBIE Me-
TOJBI aHanM3a (BBIIENEHUS, pa3flelleHus ¥ KOHIEHTPUPOBAHMUS, IPaBUMETPH-
YECKUE, TUTPUMETPUUIECKHE, OJIIEKTPOXMMUUYECKHE, CIIEKTPOCKOIMYECKHUE);
CHEHU(UKY aHalh3a OCHOBHEIX OOBEKTOB TEXHOTEHHOTO M IIPHPOJHOTO IIPO-
UCXOXKICHUS,
® yMeThb BEIOpPaTh HEOOXOOUMYIO COBOKYITHOCTH METONOB aHAJIH3a U METOINK
IIPOBEIICHUSI aHAIMTUYECKMX M3MEPEHHH; BIaleTh MPaKTHUYECKAMHU HAaBBIKAMU
BBINIOJTHEHUS aHajIu3a MPOCTEUIINX 00BEKTOB, IPOBOJUTE 00paGoOTKY U OLEH-
Ky IIOJIy4€HHBIX aHAIUTUYECKUX JTaHHEIX;
® YCTaHABJHBATH CBSI3b C MMPEIIECTBYIOMUMY TUCIHAIUTHHAMY (0OIIHE MaTe-

MaTHY€CKHE U €CTCCTBCHHO Hay4YHbIE ,Z[I/ICLII/IHJII/IHBI).

1. OBIIIME ITOJIOKEHMN S1.
1. 1. BBEAEHUE
Ilpenmer ananutudeckod xumuu. CTpyKTypa aHaIUTHUECKOM XuMuH. MeTo-
AOJIOTUYECKUE acTIeKThl aHaTUTUIECKON XUMUU: HHIUBUAYAILHOCTh aHATUTUIECKOM
XUMUH, €€ MECTO B CHUCTEME HayK, CBSA3b C NMPAKTHKOH. 3HAYEHWE aHATUTHIEeCKOM
XVMHWH B Pa3BUTHUH €CTECTBO3HAHMS, TEXHUKH M HApPOMHOIo Xo3aiicTBa. OCHOBHBIE
aHAIUTHYECKUE MPOOJIEMBI: CHIKEHUE IIpefena OOHAPYKeHHs, TIOBBIIeHHe TOYHO-

CTH, O0eCIeYeHHe DKCIIPECCHOCTH, aHANM3 MHUKPOOOBEKTOB, aHANM3 6e3 paspyle-



HUSl, JIOKAIBHbIN aHaln3, TUCTAHIMOHHBIN aHann3. Buibl aHanus3a: H30TOMHEIH, 3Jie-
MEHTHbIN, (yHKIHOHAIBHBIN, CTPYKTYPHBIN, MOJEKYISIPHbIH, dbazoBrIii. Xumude-
CKHe, (QPU3MKO-XIMHUYecKre, GU3UIeCKre U GHOJOTHIECKAe METONBl aHanu3a. Mak-
PO-, MHKDO - U yJIIBTpaMUKpPOAHAIIN3.

OCHOBHBIE 3Tallbl Pa3BUTHA aHAIUTHIECKON XuMHUU. COBPEMEHHOE COCTOSHHUE
U TCHJCHLIUU PA3BUTHUS aHATUTHYECKON XMMUU: WHCTPYMEHTAIU3ALNS, aBTOMATH3a-
Iusl, MaTeMaTH3alus, yBEIUUCHUE TONH (U3UYECKUX METOOB, Mepexoj] K MHOTO-
KOMIIOHEHTHOMY aHanu3y. Hayunast XuMuko-aHaIUTHYeCKast TUTEPATypa.
Xumudeckre MeTOAB! aHanu3a. TpeGOBaHMS K peaKIusM, HCIIONIB3YIOIIUMCS IJIsT 00-
Hapy)XE€HUs U pasfielIeHUus] KOMIIOHEHTOB. [ pynoBkle peareHTEl U CHCTeMaTHIeCKHi
aHayu3, ClelupuIecKre peareHTsl U Apo6HEIi aHamus. HauGomnee ynorpeGiseMsle B
XUMUYECKHX METONaX aHalu3a KiacCuQHKalMKM KaTHOHOB. BeccepoBonopomHBIHM

aHaJInus.

1. 2. XUMHUYECKHUE PABHOBECHS U UX OIINCAHUE IIPU PELIEHUN
AHAIMTHYECKHUX 3ATAY

MounekynsapHo-KiHeTHIecKas: TEOPHs ¥ KOHIEHTPALHOHHEIE KOHCTAHTHI pas-
HOBecusl. Vcrons3oBanue MOJIEKYJIAPHO-KMHETUYECKOH TEOPHHU IIPH OIHMCAHUK PaB-
HOBECHS B CHCTEMaX: PaCTBOP CHJIBHOT'O 3JIEKTPOJINTA, PACTBOP ClIabOro 31eKTPOIIH-
Ta (OIHO- U MHOTOOCHOBHOTO), PACTBOP THAPOIM3YIOIIUXCS COJEH, @akTOpHI, BIU-
SAIOIHE Ha PaBHOBECHE B XUMHUIECKOH CHCTeMe (TepMOIUMHAMUYECKUN U KOHIIEHTPA-
IMOHHBIH). Onucanne paBHOBECUS B CHCTEME: CNabBIil 3IeKTPOIMT-CHITBHBIN 3MeK-
TPOJIUT C ONHOUMEHHBIM HOHOM. By(epHEIe cuCTeME! M MexaHU3M WX jeficTpus. By-
(epras eMxocTs. TepMoaMHAMUYECKAS KOHIEIIINS OMMCAHMUS XUMUUECKOTO paBHO-
Becus. IlpencraBnenns [le6as-Xrokkens. AKTHBHOCTS, KO3 GUIIMEHT aKTUBHOCTH,
MX CBSI3b C HOHHOM CHJIOH pacTBOpa. TepMonuHaMudeckas KOHCTaHTa PaBHOBECHS,
¢ CBS3b C KOHUEHTPAlMOHHON KOHCTaHTOW. OOIIye IOAX0/bl K ONHCAHUIO PABHO-

BECHs B CHCTEME, xapaKTepnsy}omefICH OHOBPEMEHHBIM IIPOTEKAHUEM HECKOJIBKUX



KOHKYPHPYIOIIKX IIPOLECCOB. YCIOBHAs (KaXyIlascs) KOHCTaHTa PaBHOBECHS H €€

CBA3b C KOHHGHTpaHKOHHOﬁ u TepMO,Z[HHaMI/I‘{eCKOﬁ KOHCTaHTaMM.

1. 3. CKOPOCTb XUMMNYECKOM PEAKIINA U EE 3HAYEHUE JJISL
AHAJIN3A
Knaccudurkanus XuMUIecKUX IPOLECcCOB 110 CKOPOCTH UX IpoTekanus. Dax-
TOPBI, BIMAIOIIAE Ha CKOPOCTh XMMHUYECKOTO Ipoiiecca (TepMOSHHAMUYECKHE, KOH-
HeHTpanuonHele). Karanus n ero 3HadeHue B aHanumse. VHAynUpOBaHHEIE U COIPS-
KEHHbIe peakuuu. IIpuMephbl yCKOpeHHS U 3aMeJIeHHs PeakiMil ¥ MpOIeccoB, HC-
NIOJTb3YyEMBIX B XUMUYECKOM aHa/Iu3e. YIIpaBIeHNe PeaKIusIME U IIPOLECCaMHt B aHa-

JIUTHYECKON XUMUH.

1. 4. PABHOBECHUE B CUCTEME OCAJIOK-PACTBOP 1 ET'O UCIIOJIb-
30BAHUE B AHAJIM3E

[IpousBeneHue pacTBOPUMOCTUA U TPOM3BEAECHHWE AKTUBHOCTH KaK YaCTHBIE
Cllydyad KOHCTAaHT paBHOBECHS (KOHLEHTPALMOHHON M TepMOAMHAMHUYECKOH). Pac-
TBOPUMOCTb KaK OCHOBHAs aHAUTHYeCKas XapaKTepucTHka. PaxTopsl, BIUSMIOIINE
Ha PacTBOPHUMOCTH OCaJIKOB: MOHHas cuia, pH pactBopa, mpucyTcTBHE H30OBITKA
MOHa-0CaIUTEIsl, TUraH1a-KOMILUIEKCO0Opa3oBaTels, Temneparypa. KonndyecTBeHHOE
OCaXI€HWe, BO3MOXKHOCTb Pa3JeNIbHOIO OCAaXICHUS MPU HCIOIB30BAHUU OOILErO
ocamgurelid. 3arpsA3sHeHHE OCaJKOB B IIpolecce WX (opmupoBanus. AncopOuus Ha
IIOBEPXHOCTH OCaJKa M 3aKOHOMEPHOCTH ee MpoTeKkaHus. OKKITIO3usI 1 H30MOPHHU3M.
Mx npenorspamenue. Coocaxaerue. [10I0XuTeTbHOE W OTPULATEIBHOE 3HAYCHUSA
SIBIICHUS COOCAXAEHHUS B aHanu3e. OOImue peKkoMeHIAIMY [IPY MTOYUYEeHHH KPUCTAI-
NIUYECKUX ¥ aMOPQHBIX 0caaKoB. 'oMOreHHOE OCaXk[eHHe U MPEUMYIIIECTBA €I HC-
n0J630BaHusA. OcoOeHHOCTH 00pa3oBaHUs KOJJIOMOHBIX cHcTeM. Vcronb3oBaHHE

KOJUIOMIHBIX CUCTEM B XMMHYECKOM aHaIH3e.



1. 5. PABHOBECHSI B PACTBOPAX KOMILIEKCHBIX COEJMHEHUMI

Hcmonb30BaHue KOMIUIEKCHBIX CO€IUHEHUN AJisi 0OHapy)KeHUs U pa3lieicHUs
KOMITOHEHTOB aHAIHU3UPYEMON CMecH. YCTOMYMBOCTH KOMIUIEKCHOTO COEIUHEHHS
KaK ero OCHOBHas XapakTepucTuka. KoHcTaHTa yCTOMYMBOCTH M HECTOMKOCTH Kak
YaCTHBIA CiIydaif KOHCTaHTHI paBHoBecHsd. (DakTopbl, BIUSIOIINE Ha paBHOBECHE B
pacTBopax KOMIIJIEKCHBIX COoeIMHEHUM (pH, 130BITOK JIuraHaa-
KOMILJIEKCOOOPa30BarTesi, HOHOB-OCaUTeNel, HOHHAs cuia). THUIbl KOMIIIEKCHBIX
COeUHEHHUH, UCIOB3YIOIIXCS B aHanuze. Kiaccudukanus KOMIUIEKCHBIX COEIM-
HEHMH 0 XapaKTepy B3aUMOJIEHCTBYSI METaIlI-TUTaH I, 10 OJHOPOJHOCTH JIMTaH/a U
[IEHTPAIbHOTO KOHa (KOMILIEKCoOoOpa3oBaTes): BHyTpUC(EpHBlE KOMIUIEKCHl HU
WOHHBIE acCOIaTHl (BHeITHec(epHble KOMIIJIEKCHI U HOHHBIE TIaphl), OJHOPOLHOIIN-
raHIHBIE ¥ CMEIIaHOJUIaHIHbIe, MO IepHbIe (TeTepOnoNUsiAepHbIE U TOMOIIOIH-
snepuble). Opragudyeckrne COeIVHEHUS KaK JIMTaH[Ibl, UX NpenuMyIecTBa Iepel He-
OpraHUYeCKVMHM JIUTaHaMi. BakHelIIre opraHi4ecKue peareHTsl, IpUMeHsIeMbIE B
aHajM3e IJIs pasfeeHrss MOHOB METAaJlIOB, AJIs MACKHUPOBAaHUS M JE€MACKUPOBAHHI.
OpraHndecKre peareHTHI JJIsi OPraHWYeCKOro aHanu3a. BO3MOXXHOCTH HCIIOJIb30Ba-
HUSI KOMIUIEKCHBIX COeIMHEHUN W OpraHUYeCKUX peareHTOB B pa3IMYHBIX METOAax

aHajiu3a.

1. 6. OKUCJIUTEJBbHO-BOCCTAHOBUTEJBHBIE PEAKIINA U UX UC-
IIOJIb3OBAHUE B AHAJIN3E

O6paTtumMble U HeoOpaTuMble peakuy. CTaHIapTHBIA U (OpMaNbHBIA OKUCIIH-
TenbHO-BoccTanoBuTenbHbIe (OB) moreHmansl. CBsS3b KOHCTAHTH paBHOBecHs OB-
peakuuu co cranmapTHeiMH OB-moteHnuanamu cucteMm. PakTopsl, BIMAIOLIUE Ha
HanpaBieHre OB-peakiuy (TeMeparypa, KOHIEHTpalKs pearupyomuX KOMIOHEH-
ToB, pH pacTBOpa, MPHUCYTCTBHE B PACTBOPE JIUTAHIOB-KOMILIEKCOOOpa3oBaTeNel
WM WOHOB-OCaguTeNlell, HOHHas cuia U T.I.). OLeHKa BO3MOXXHOCTH IOCIIEN0Ba-
TEJIEHOTO onpeaeﬂeﬁm HECKOJIbKUX OKHUCJIUTEeJIed WM BOCCTAaHOBUTENEH B CMECH.

Hcnonp3oBanne OB-peakiuii mpu MOATOTOBKe NMpoOkl K aHanusy. IloHsaTHe 0 cMe-



IMIaHHBIX ITOTEHIIHNAaJIaX. OcHOBHBIE HEOPTaHUYCCKHUE U OPraHUYCCKHUE OKHCIIUTEIN U
BOCCTAaHOBHUTECIIH, IIPUMCHAEMEBIC B aHAJIU3E. MGTOIIBI NpeaABAPUTEIIBHOTO OKHCJIICHUS

1 BOCCTAHOBJICHHUA OIIPECHALIIACMOI0O 3JIEMEHTA.

1.7. TEOPUSA U ITIPAKTUKA TPOBOOTBOPA N
NPOBOIIOAT OTOBKHA

[IpencraBuTeNnbHOCTh TPOOBI, Hpoba W 00BEKT aHaiu3a, IMpobda U METOA
aHanmsa. OT6op Mpod TOMOTEHHOI'0 W IeTeporeHHoro cocrtasa. CriocoObl moiryve-
HUS cpeqHed MpoOBI TBEPHABIX, XUAKUX U ra3000pa3HBIX BeIllecTB. YCTPOMCTBA U
IPUEMEI, UCIIONIb3yeMble pu 3ToM. IlepBuuHas oOpaboTka U XpaHeHue Npoo, JO3H-

PYIOILIAE YCTPOMUCTBA. v
OcHOBHEIE CITOCOOBI TIepeBoaa NpoOsl B (hopMy, HEOOXOIUMYIO ISl JaHHOTO
BHIa aHAJIM3a: PaCTBOPEHHE B Pa3IUYHBIX Cpe/ax, CIIeKaHue, CIIaBIeHUe, pa3ioxKe-
HUE TOJ JaBJICHHEM, Pa3lIoKeHHE IIPU IIOMOIIM BBICOKOYACTOTHOTO paspsiia U B
iasMe, KOMOMHHUpPOBaHUE Pa3NUYHBIX IpreMoB. OcoOeHHOCTH DPa3lloKeHHUs opra-
HUYECKUX COeNUHEHUM, CIIOCOOBI YCTPAaHEHHS U y4ueTa 3arps3HeHUN U MOTePh KOM-

IIOHCHTOB IIpH HpO6OHOIII‘OTOBKe.

2. XUMHNYECKHUE METOJAbI AHAJIN3A.
2. 1. TPABUMETPAYECKUI METO/I AHAJIU3A

CyuHoCTh TpaBUMETPUYECKOrO aHAIN3a, IPEUMYINECTBA U HEJOCTATKH METO-
na. IIpsiMble ¥ KOCBEHHBIE METO/BI OIIPENETICHMS.
BaxxHeliimre HeopraHudeckre U opraHumdeckue ocagurenu. OOmmas cxema ompeze-
nenmit. TpeGoBaHus K ocaxkmaeMoil U rpaBuMeTpudeckoit ¢popmam. M3menenue co-
cTaBa OCa/ika MpY BHICYIIMBAHWU W NPOKaluBaHuU. Ilorpemnoctu B rpaBuMeTprye-
CKOM aHajnu3e. TepMorpaBUMETpUIECKUH aHAIIU3.

[Ipumeps! MpakTUIECKOTO MPUMEHEHHUS METOIA.



2.2. TATPUMETPAYECKUE METO/JbI AHAJIH3A

MeTtons! TUTpHMETpHYECKOT0 aHATH3A. Krnaccudukanus. TpeGosanus, mpens-
ABIIACMBIC K PCAKIMSM B TUTPUMETPHYECKOM aHanmu3e. Bumbl TUTpUMeTpHuecKmx
ONPEAETEHHH: NIpsIMOe U 0OpaTHOe, KOCBEHHOe THTpoBaHue. CIocoBs! BBIPKEHUS
KOHIIEHTPAINH PacTBOPOB B THUTPUMETPUH. DKBUBAJICHT. MonspHast Macca 5KBHBa-
neHTa. MonspHas koHeHTpanus. [lepBrynbie CTaHAapTHl, TpeOboBaHusa K HUM. DUK-
caHaybl. Bropuunble crammapTsi, Bumsl kpuBBIX THTpOBaHUS (s-o0pasHsle, TUHEH-
Hble). ToYKa SKBHBAIEHTHOCTH U KOHEYHAS TOYKA TUTPOBAHUA.
KHC/IOTHO-OCHOBHOE THTPOBAHHE. HOCTpoeHHe KPHUBBIX TUTPOBAHUS.
BivsiHne BeMMYIMHBI KOHCTAHTHI KUCIOTHOCTH MITH OCHOBHOCTH, KOHIIEHTPAI[UU KUC-
JIOT MU OCHOBAHMH, TEMIICPATyphl Ha XapaKTep KPWBLIX THTPOBaHHsS. KMCIOTHO-
OCHOBHO€ TUTPOBAaHHE B HEBOJIHBIX Cpeiax.
Kucnorro-ocHoBHbIe nHmwMKaTOpEL Ilorpemnocty TUTPOBAHUS IIPU OIpPeNEIeHAN
CUJIbHBIX ¥ CTa0BIX KUCIOT ¥ OCHOBaHMU, MHOTOOCHOBHBIX KHCIIOT H OCHOBAHMIA
OKUCIIUTE/IBHO-BOCCTAHOBHTE/IBHOE THTPOBAHUE. IToctpoenue
KPHUBBIX TUTPOBaHHUs. DaKTOPE!, BIUSIOLINE HA XapaKTep KPUBBIX TUTPOBAHHUS: KOM-
TIIEKCO00pa3OBaHMe, KOHIEHTPalUs HOHOB BOLODPONA, HOHHAS ciiia. CHOCOBEH
OIPE/IC/ICHNS KOHEYHOH TOYKM THTPOBAHWS; UHAMKATOPHL. Ilorpemsoctu THTpoBa-
HUS.
MeTons! OKHCTHTEIEHO-BOCCTAHOBUTEFHOIO THTPOBAHHSI. IlepmanranaTomeTpusl.
Homomerpust u mogumerpus. CrucTeMa HOA-HOLMA KAK OKHMCIATENb HIIH BOCCTAHOBH-
Telb. JluxpoMaTomMeTpus. [lepBUYHbIE U BTOPUUIHEIE cTaHAapTel. MHAUKATOPEL.
OCATUTE/IBHOE THTPOBAHME. IocTpoenne kpuBbix TuTpoBanwust, Croco6k!
0OHapyKeHHs] KOHEYHOM TOUKH TUTPOBAHWS, uHIUKaTopsl. [lorpemHoctu TuTpoBa-
Hust. [IpMephl IpakTH4ecKoro MpIMeHeH s,
KOMIIVIEKCOMETPHYECKOE THTPOBAHHE. Heopraunugeckue u opranuyge-
CKHC TUTPaHTBI B KOMIUIEKCOMETpHH. Vcmonp3oBanie aMHHONOMMKApGOHOBEIX KHC-
0T B KOMIIEKCOHOMETPUH. CIIOCOOBI KOMIIEKCOHOMETPUYECKOTO THUTPOBAHHSL:

IpsaMoe, 06p8.THO€, KOCBEHHOEC.



ITocTpoenre KpHBBIX TUTpOBaHHA. MeTalIoXpOMHbIE UHIUKATOPEl M TpeGOBaHMS,
NpebsBIieMble K HUM. BaxHeWinume yHuBepcanabHBIE U CHEHUPHYECKHE Me-
TA/UIOXPOMHBIE MHIAUKATOPHL. CeNeKTUBHOCTh TUTPOBAHUS U CIOCOOEI €€ IIOBLIIIeE-
Hus. [JorpemnocTy THTpoBaHUS.

HpI/IMepBI HPAKTHYCCKOI'0 IIPUMCHCHUS KOMITJIEKCOHOMETPUYECKOT'O TUTPOBaHHU.

2. 3. QJJIEKTPOXUMHNYECKHUE METOAbI AHAJIN3A
O6mass xapakTepUCTHKa 3JIEKTPOXHMUYECKUX MeTOoHoB. Kiaccuduxarus.
ONeKTpoXUMHYecKre suelKku. WHINKATOPHBIH 371€KTPOJ M SIEKTPOX CpaBHEHHS.
PaBHOBECHBIE U HEpaBHOBECHBIE IEKTPOXUMHUYECKHE CUCTEMBL. SIBIIEHNS, BO3HUKA-
IOIIKMe IIPU IIPOTEKaHUU TOKa (OMUYECKOe IajieHue HanpﬁiceHH;{, KOHIIEHTpaI[OH-
Has ¥ KUHeTWdecKas nosspusanus). [lonspusanuonHble KpUBbIE M UX HCIIOIL30Ba-

HHC B PA3JIMYHBIX SJICKTPOXUMHUYIECCKHUX METOIAX.

2. 4. IOTEHOUOMETPUSI. ITPSIMAS TIOTEHIIMOMETPHUS U IIOTEH-
OUOMETPUYECKOE TUTPOBAHUE

M3mepenue mnorenmuana. OOpatumble W HeoOpaTMMBIE OKHCIUTENIHHO-
BOCCTaHOBHTENIbHBIE CHCTEMBI. MHIuKaTOpHbIe anekTpoabl. Monomerpus. Kinaccu-
(UKanMsa HOHOCENEKTUBHBIX 3IE€KTPOOB: NEKTPOIbI ¢ TOMOT€HHBIMU M FeTepOreH-
HBIMHM KPHCTaJNIMYECKAMHU MEMOpaHaMH, CTEKJISHHBIE 3JIE€KTPOJIBI, 3JIEKTPOEI C II0-
IBWKHBIMH HOCHTENSIMH, (DEPMEHTHBIE M I'a309yBCTBUTEIBHBIE DJIEKTPOIBI. DIIEK-
TpoHHas QYHKITHS, KO3)UIIMEHT CeIeKTUBHOCTH, BpeMs OTKIIHKA.
[TprMmepE! mpakTHYECKOro IMpUMeHeHUs noHomerpun. Onpenenenre pH, HoHOB Ie-
JIOYHBIX METAJIOB, T'aJOTeHHU/I-HOHOB.
IIOTEHIIUOMETPHYECKOE THTPOBAHHE. V3MeHeHye 31€KTPOJHOTO IIO-
TEHIMaa B Ipolecce TUTpoBaHusA. CriocoObl 0OHApyKeHUST KOHEYHOU TOUKH THTPO-
BaHMA. Vcronp3zoBaHMe peakuuil KUCIOTHO-OCHOBHBIX, OC&KAEHHUS, KOMILIEKCOOO-
pa3oBaHus, OKMCIEHUI-BOCCTAHOBIICHHUSL.

IIpriMepBl NpakTHYeCKOTo MPUMEHEHUS.



2.5. KYJIOHOMETPUS

Teopetnueckue ocHOBEL 3akoH Papanes. CriocoObI ompe/ieieHrs KOJIUIeCTBa
anexkrTpudecTBa. [IpsiMas KylTOHOMETpPHUS U KyJIOHOMETpHUUYECKoe TUTpOBaHue. BHeln-
Hisl U BHYTPEHHsS TeHepalds KyJOHOMETpUUecKoro turtpaHta. OmnpepencHue 3¢-
(EeKTHBHOCTU TOKa reHepalud. TUTPOBaHUE BIIEKTPOAKTHBHBIX U JJIEKTPOHEAKTHB-
HBIX KOMIIOHEHTOB. OmpeneneHre KOHEYHON TOUKH THUTpoBaHUA. [Ipenmylnectsa u
OrPaHUYEHUS METOAa KyJIOHOMETPUYECKOTO TUTPOBAHUS 10 CPABHEHHIO C APYTUMHU
TUTPUMETPUIECKAMHI METONAMH.

HpI/IMepBI MMPaKTHUYICCKOIr0 IPUMECHCHN.

2. 6. BOJIbTAMIIEPOMETPHST

VBpvukaTopHBIe 3JeKTPOAbl U KIacCU(UKaLKs BOIbTAMIIEPOMETPUIECKIX Me-
TONOB. [IpenMmyInecTBa U HEOCTAaTKA PTYTHOTO 3jeKTpoxda. IIpumMeHeHne TBEpIbIX
3IIEKTPOJIOB.
IHO/TAPOI'PA®HA. TlonydeHue U XapakTepUCTUKa BOJBTaMIIeEpHOM KprBoil. KoH-
JICHCATOPHBIN (€MKOCTHBIN), MUTPAllMOHHBIN, DU Gy3noHHBIA ToKM. [IpenenbHBIH
nuddy3noHHBI TOK. YpaBHeHWe mpkoBuua. YpaBHeHme monsporpaduyeckoi
BoiHbl MnbkoBuua-I eiiposckoro. [lorennman nomyBoaubsl. DakTopsl, BIUSIONINE Ha
BEIMYUHY IIOTeHIIMaJa MIOJIyBOJIHBL. 3aBUCHMOCTh IOTEHIIMAa MONYyBOJIHBI OT KOH-
CTaHTBl YCTOWYHMBOCTH KOMILIEKCHOTO COeQWHEHUs. BoccTaHOBIIEHNE U OKHMCIICHUE
OpraHU4eCcKUX coequHeHni. KaueCTBEHHBIM M KOJIWYECTBEHHBIM MOJsIporpaduye-
ckuli aHanu3. CoBpeMeHHble Pa3sHOBHIHOCTHU BOJBTAMIIEPOMETPHH: IpsMas U WH-
BEPCHOHHAs, I[IEPEMEHHOTOKOBAs, XPOHOAMIIEPOMETPHUsSl C JMHEHHOW pa3BepTKOU
(ocimmorpadwus). [IpeumyiiecTBa ¥ OrpaHUYCHUS IO CPABHEHHIO C KIIACCHUECKOM
noJsiporpadueii.
AMITEPOMETPHYECKOE TUTPOBAHHE. CymHocTs MeToAa. HAMKATOPHBIE
aneKTponasl. Beibop moTeHIMana MHAUKATOPHOTO 3JEKTPoaa. AMIIEpOMETPHIECKOe

TUTPOBAaHUE C OOMHUM U IBYMA IMOJIAPU30BAaHHBIMHU 3JICKTPOIaMH.
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BI/I,I[BI KPHUBbBIX THTPOBAaHHA. Hcnons3oBaHue peaKHI/Iﬁ OCaXICHUs1, KOMILJIEK-

COO6pa3OBaHI/IH, OKHCJICHHUA-BOCCTAHOBJICHUS.

3. DUBNYECKUE METO/JBI.
BzaumoneiicTBre BelecTBa ¢ 3NeKTPOMAarHUTHBIM M3/IyYeHHEM, IIOTOKAMHY da-

CTHIL, MAarHUTHBIM I10JIEM —OCHOBA (1)I/I3I/I‘ICCKI/IX ME€TOOOB.

3. 1. CHEKTPOCKOIIMYECKHUE METOIbI AHAJIN3A

CrexkTp MarHATHOTO H3JIyYeHHs. DHEPrHs .(I)OTOHOB, 4acTOTa, BOJIHOBOE YHC-
710, AJIMHA BOJIHBI; CBSI3b MEXIY HMMH; TEPMUHBI, CHMBOJIBI, €MHUILEI H3MEPEHHS.
Cocrapnsromue BHyTpeHHE! SHEPIUM YaCTUIl U COOTBETCTBYIOIME UM AHAIIA30HEI
3JIEKTPOMArHUTHOrO M3iIydeHUs.. OCHOBHBIE TUIIBI B3aUMOIENCTBUS BeIeCTBa C W3-
ly9€HHEeM: SMHUCCHs (TEIIoBas, JIOMUHECIIEHIHs), OMJIOIEeHHe, paccesHue. Kiac-
CH(UKANUS CHEKTPOCKOIMYECKHX METOMO0B [0 MPUPOAE YaCTHIL, B3aUMOJIEUCTBYIO-
KX ¢ U3Ty4eHHeM (aTOMHBIE, MOJIEKYIIIPHEIE); XapakTepy mpoiiecca (abcopOIuoH-
HbI€, SMUCCUOHHEIE); NUANA30HY I€KTPOMAarHUTHOTO U3/IyYEeHHU.

OCHOBHEBIE 3aKOHBI HCITyCKaHUS U MOIJIOIIEHHS SJIEKTPOMArHHTHOTO U3ITy4e-
HUsL. CBA3h aHAIUTHYIECKOTO CHTHAJA C KOHLEHTpaluell onpeensieMoro KOMIOHEH-
Ta.

3.2. METOJbI ATOMHOM ONITUYECKOW CIIEKTPOCKOIINH

ATOMHBIE CHEKTPHI HUCIyCKaHMS, IIOTVIOMIEHUS U (IIyopecleHInn. Pe3oHamc-
Hoe moriomeHue. CaMOoNoINomeHne, HOHU3ast. AHAIUTUYECKUe JTUHAN, UX 3aBHU-
CUMOCTh OT IIPHUPOJBI U KOHLEHTPAIUHU OTIPeNeIIeEMOr0 KOMIIOHEHTA.

Amomno-amuccuonnvtii.  memood. IlpuHUUNUANBHAS CcXeMa  aTOMHO-
SMHCCHOHHOIO CIeKTpoMeTpa. VIcTouHMKM aroMu3anuy U Bo30YXAeHHs (aTOMH3a-
TOpBI): JNEKTPHYIECKUe pas3psabl (IyroBble, HCKPOBEIE, ITOHMKEHHOTO JaBJIeHUs), ,
Ia3MEHHbIE UCTOYHUKHU (TUIa3MOTPOHBI, MHIYKTUBHO-CBA3aHHAS IIIa3Ma), Ja3ephL.
Mx ocHOBHBIE XapaKTEPUCTHKH: TEMIIEPATypa, COCTAB aTMoc¢epsl aTOMH3aTOpa,

KOHIEHTpPAaIUA 3JICKTPOHOB.
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Du3yuyecKre U XUMAYECKHe TIPOIIECCH! B aToMu3atopax. CIeKTpalbHble 1 ¢bu-
3UKO-XMMHUYECKHE TIOMEXH, CIOCOOBI uX ycrpaHeHus. OCcoGEHHOCTH MOATOTOBKH
IpOOBI ¥ €€ BBEJEHHS B aTOMU3aTOPHI Pa3IMYHOTO THA. KaueCcTBEHHEIH U KOIHde-
CTBEHHBIH aHANIN3 aTOMHO-MHCCHOHHBIM METOJIOM. MeTponorudeckye XapakTepH-
CTUKHY U aHAJTUTUYECKUE BO3SMOXHOCTH.

Amomno-abcopoyuonneiii.  memoo. IlpUHNUIHANEHAS CcXeMa ATOMHO-
abCOpOLMOHHOTO CIEeKTpOMeTpa. AHANIU3ATOPHI (IVIAMEHHbIE U HeramMeHHbIe). Hc-
TOYHUKA W3TyYeHHUs (JIAMIBI C [OJBIM KaTOJOM, MCTOYHWKHU CILIOMIHOTO CIEKTDa,
JIa3ephl), UX XapaKTEPUCTUKH.

CreKTpanbHBle W (U3UKO-XHMHYECKHAE ITOMEXH, CIIOCOGBI WX YCTpaHEHHS.
B0o3MOXHOCTH, NOCTOMHCTBA W HENOCTaTKH METOIa, erov CpaBHEHHE C aTOMHO-
OMHCCHOHHBIM MeTOI0M. MeTponorndeckue xapakTepUCTHK.

Amomno-gpnyopecuyenmnan cnekmpockonua. OcHOBBl MeTona. VICTOYHHKH
Bo30yxneHus. Bri6op ycnosuii ananusa. B3anMHOe BiHsHEE SIeMEHTOB U yCTpaHe-
HME 5TUX BIUsSHUN. KoauuecTBenHsll aHanus. [IpumeHeHue.

IIpuMepbl MPaKTUIECKOTO NPUMEHEHUS aTOMHO-3MUCCHOHHOTO, ATOMHO-

(bTyOPECIIEHTHOTO ¥ aTOMHO-a6COPOIIMOHHOTO METOOB.

3. 3. METOAbI MOJIEKYJISIPHOM OIITUYECKO¥ CIIEKTPOCKOIIUN

Monexynapnaa abcopbyuonnan cnekmpockonus (cnekmpogomomempus).
IlprHuunuaneHas cxema npubopa. Knaccubukarmst anmnaparypsl ¢ TOYKHA 3PEHHUS
crocoba MoHoxpomaTu3anus (HoToMeTpsl, crekTpodoToMerpsl). OCHOBHBIE Ipu-
HMHBI OTKIIOHEHHS OT OCHOBHOTO 3aKOH& CBETOIOTJIOIICHHUs! (MHCTPYMEHTAbHbIE 1
(pu3UKO-XIMHUUECKHE).

CBsI3b XUMUYECKOH CTPYKTYpBI COEAMHEHHS ¢ abCOpPGLIOHHBIM CIIEKTPOM.
Crocobb! momydeHus OKpalIeHHbIX coearHenuit. MOTOMETPHYECKHE AHATNTHISCKIE
peareHTsl, TpeboBaHusA K HUM. VI3MepeHne BBICOKUX, HU3KUX ONTHYECKHX IIJIOTHO-
cTel (nn(btl)epeHuHaﬁLHHﬁ MEeTOM). AHaNU3 MHOTOKOMIIOHEHTHBIX cucTeM. Crek-

TPOQOTOMETPHS KaK METOJ MCCIIENOBAHMS Peakiuii B pacTBopax (Komriekcoobpa-

12



30BaHUs, IPOTONUTHUYECKUX), COIMPOBOXKAAIOIINXCSI M3MEHEHUEM CIIEKTPOB IIOIJIO-
meHns. MeTposoruieckue XapakTepUCTUKY U aHATUTHYECKUE BO3MOXKHOCTH. IIpu-
MEpBI IIPAKTHYECKOT0 MPUMEHEHHUS.

Dayopumempusn. JHOMUHECHEHIIMA U MOJEKYJIsIpHas cTpyKTypa. OCHOBHBIE
3aKOHOMEpHOCTH. TymeHne JMroMUHeCLeHINU. KadecTBeHHEIH W KOJIMYeCTBEHHBIN

a”anmu3. XeMUIIOMUHECIIEHTHBIN METO/I.

3.4. ANEPHO-ON3NYECKUE U PAINOXUMHUYECKHUE METO/BI.

Axkmueayuonnstii ananu3. HelTpoHHO-aKTUBAIMOHHEIN aHanu3. OCHOBHBIE
BUJIBI B3aWMOJEWUCTBHS HEWTPOHOB C aTOMHEIMH sapaMH. VICTOYHUKH HEUTPOHOB.
He#iTpoHHO-aKTHBAIIMOHHEIN aHAIN3 Ha TEIJIOBBIX U 61;10Tp51x HEeUTpoHax.

Paouoxumuueckue memoovi. PanroakTwBHbIE WHIUKATOPHEI W HM30TOIHOE

pasbasneHre. Ob6mas xapakTepUCTHKa U TPUMEHEHHE.,

4. METOAbBI PASJIEJIEHUS 1 KOHOEHTPUPOBAHWMSI.
MecTo u 3HaYeHHEe METOJOB pa3felieHUs] M KOHIEHTPUPOBAHMUS, TEHICHLUN
pasBuTusA. [IprHIMNBI KIaccU(pUKAUY, MPOLIECCHl M Peakiyy, JIEXKAIlUe B OCHOBE

MECTOOOB. HpI/IHI_II/IHI)I BI>I60pa MeToaa.

4.1. METOJbI, OCHOBAHHBIE HA OBPA30OBAHUU
HOBOU ®A3BI.
Ocasicoenue u coocaricoenue. OCHOBHBIE TUITBI HEOPIAHUUECKUX W OpraHude-
CKHX ocanuTelnield U coocanurenel. Beibop ycnoBmit nposenenus. OcaxaeHue U co-
OCaX[IEHUE MAaTPHIIBI, MUKDOKOMIIOHEHTa, ¢ KOJUIEKTOpoM. CeJeKTHBHOE pacTBOpe-
HUE.
Hcnapenue, cyonumayusa u poocmeennsie memooot. Knaccuduxanus Mero-

noB. KonngecTBeHHBIE XapaKTepI/ICTI/IKI/I.
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4.2. METO/bl, OCHOBAHHBIE HA O/THOKPATHOM PABHOBEC-
HOM PACHPEJIEJEHHUMH.

Ikempakyua. 3akoH pacnpeneneHus. OCHOBHBIE KOIMYECTBEHHBIE XapaKTe-
puctuku. Kinaccupukanus. Ousndeckoe pacipeseleHue. PeakIMoHHas SKCTPaKIHsL.
OcHoBrble TUnB! 3KcTpareHToB. Coskcrpakuust. Cuneprusm. ['oMoreHHas 3KCTpak-
us. DKCTpaKIus paciiaBaMy. ['a3oBas u dirouHas SKCTPaKLus.

Copouyua. OcuoBel MeToma. Knaccudukanus M KONMYECTBEHHOE ONMCAHUE
COpOLMOHHBIX mporieccoB. COpOIMsI Ha aKTUBHEIX YIVISX, CUIAKATENIIX, OKCHIaX Me-

TaJIOB, CHHTETUYECKUX HOHUTOB, KOMILUIEKCOOOPa3yIOIIHX COpOeHTax.

4.3. METO/bl, OCHOBAHHBIE HA MHOT OKPATHOM PACIIPE-
AEJEHNUU. XPOMATOI'PA®USI.

OcHOBHEIE NOHATHS, TEOPHUs DPaBHOBECHOW xXxpomarorpaduu. [ 'paHUYHEIE
YCIIOBHSI IPUMEHUMOCTH. PasMBIBaHKe XpOoMaTOrpauuecKuX MUKOB M MX paspelie-
Hue. YpasHenme Ban-Jleemerpa. CrocoOBI OCyIIeCTBIEHNS XPOMATOrPahuIeCcKOro
IIPOLIECCa, JIIFOUPOBAHUS U IETEKTUPOBAHMUS.

I'azoean xpomamoczpaghus.

I'azo-aocopoyuonnaa xpomamozpagpua. W3zorepmsl angcopbumu. I'asbl-
HOCHUTEIIN U aJICOPOEHTHI, Tpe0OBaHMs K HUM. BiusiHue TeMnepaTypsl Ha yaep:KuBa-
HUe U pazzgenenue. Jlerexkropsl. [Ipumenenmue.

I'azo-srcuokocmnan xpomamozpagpua. TpeGoBaHUsS K HOCHUTENISIM M HEIO-
ABIDKHBIM U HETOABMKHBIM XKHUAKKAM (azaM. BiusHue npupoms! sxuakoi Gassl pas-
A€NAEMBIX BEIIECTB Ha 3(Q(QEKTUBHOCTL pasfeneHus. PeakinoHHas razoBas Xpoma-

Torpagus.
Kuokocmuaa xpomamozpagus.

Honoobmennasn xpomamozpagua. Heopranvdyeckue W opraHHdecKHe HOHO-

OOMEHHHMKHM U HX cBolicTBa. KommekcooOpasyromue noHooOMeHHNKY, KuHeTnka u
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CCNIEKTUBHOCTh HOHHOTO 0OMeHa. BiusiHue Npupos! 1 cocTaBa 3/moeHTa Ha 3¢ (ek-
TUBHOCTH pasjiesieHus BemecTB. [IpuMeHeHue.

Kuokocmno-adcopoyuonnan xpomamozpagus. TpeGosauus k aagcopbeHTam
¥ TIONBIXHOH (ase. BiusiHue IPUPOMIBI M COCTAB SIIH0EHTA HA 3((EKTUBHOCTD pas-
AeneHus. BeicokoodexTruBHas XUAKOCTHAS XpoMaTorpadus. JeTeKTopsL. IIprme-
HEHUE JJIsl aHAJIN3a CJIOXKHBIX BEIECTB.

I'env-xpomamozpagus (2env-nponuxarowan, zenv-punsmpayus). Mexa-
HHU3M pasfeneHus. XapakTepucTuka resueit. [Ipumenenue.

Kuokocmo-srcuokocmnan (pacnpedenumenvrasn) xpomamozpagua. Pazno-
BUIHOCTH METOJNa B 3aBUCHMOCTH OT IOJSIPHOCTH HETIOABIDKHOM (asbl. Bribop
ycnoBui pasnenenus. [Ipumenenue. .

Appunnaa xpomamozpagpus. OcHOBEI MeTOIa, OCHOBHEBIE afcoOpOEHTEHL.

VYenosus nposenenus. [Ipumenenue.

4.4. MEMBPAHHBIE METO/IbI
Ob1mme npexcTaBnenus 1 XapakTepucTuki. Juddysnonnsie MeToAb!. JIHatns.

Wcnapenne uepes membpany. ['asonuddysHoe paznenenue.

4.5. METOJbI BHYTPU®A3ZHOI'O PA3JIEJTEHUS
dnekmpomuzpayuonmnsie Memooel. 30HHOE 151 IIPOTUBOTOYHO-
SICKTOMUTPALMOHHOE pasfielieHie, PPOHTAIbHOE pasfeneHre. MeTosl pasIeleHust

B notoke. IINId-meToas!.

5. METPOJOTHYECKHE OCHOBbBI XUMHUYECKOI'O AHAJIN3A
OcHOBHBIe MeTpOIOTHYECKHE TIOHATHS U NpefcTaBierHns. Mameperue. MeTo-
ABI M CPEJCTBA M3MEPEHUH, METPOIOTHIECKHE TPeOOBAHUS K PE3yJIbTaTaM H3Mepe-
HHH, OCHOBHBIC IPMHUMIBI U CIOCOGE 0GECIICYCHHS TOCTOBEPHOCTH Pe3yiIbTaTOB
H3MEPEHUH, OrPEIIHOCTA. AHATUTHYECKHH CUTHAT U oMexu. OGBeM HHMOPMALUY

B aHAJIMTHYECKOM CHUTHAJIE.
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OCHOBHEBIE CTaIMH XUMHYECKOrO aHatu3a. BEIGOp MeTola aHalu3a U COCTaB-
JIEHHE cXeM aHanu3a. AOGCOMOTHEIE (6€33TaTOHHbIE) ¥ OTHOCHTEIBHBIE METOIBI AHA-
nmu3a. Knaccudukanus norpemmsocteii ananusza. CHCTeMaTHIecKue U CIIy4aiHbIe I10-
IPEIIHOCTH. [IOrpemHocTH OTASNBHBIX CTaIAMii XMMHUYECKOrO aHanu3a. OCHOBHBIE
XapaKTePUCTUKK METOJa aHaIn3a: IPaBUIBHOCTE U BOCIPOU3BOAUMOCTE, KO3((Hu-
OUCHT YyBCTBUTEIBHOCTH, Ipelen OOHAPYXEHHs, HIDKHAA W BEPXHAA TPAHUIBI
OmpenessieMbIX coepxanuil. CraTucTHYeckas oOpaboTKa pe3yibTaToB M3MepEeHHIL.
3aKOH HOPMAJBHOTO pPaCIpeleNeHus CIyIafHbIX NOTPEIIHOCTeN, t- U F- pacmpene-
nenus. CpelHee, MCIHEPCHs, CTaHIAPTHOE OTKIOHeHHe. IIpoBepKa THIOTe3HI HOD-
MaJIbHOCTH, MUIOTE3BI ONHOPOAHOCTH PE3yNIbTaToB M3MepeHuil. CpaBHeHMe quCIIEp-
CHM U CPEeIHHUX JByX METOIOB aHaim3a. PerpeccrHoHHEIH aHATHS3. Hcnonp3oBanue
METOZa HaWMEHBIINX KBaApaTOB AJISL MOCTPOEHMS I'PaTyHPOBOYHBEIX KPHUBEIX. CHO-
COOBI OLIEHKH MPAaBHIIBHOCTH: HUCIIONb30BaHNE CTAHAAPTHBIX 00pasnos, MeTo q06a-
BOK, MCTOI BapbHPOBAaHUS HABECOK, COIIOCTaBI€HHE C APYrMMH Meromamu. CTaH-
AapTHBIE 00pa3ubl. Mx W3roToBieHune, aTTecTalus U UCIOIB30BAHME.,

TpeGoBanus K METPONOTHYIECKOH OLEHKE B 3aBECHMOCTH OT 0O0BEKTa M LeNH
aHanm3a. Croco6sl MOBHINEHNS BOCIPOU3BOINMOCTHY ¥ IIPABUILHOCTH aHAIK3A. Op-
FaHU3ausa U METOJOJIOTHS METPOJOIMYECKOT0 O0ECIIeUeHUsl NesTeILHOCTA aHalli-
THYeCKOH ciykObl. [ToBepka ammapaTypsl, aTTecTalys HeCTaHAAPTHBIX CPEeACTB U3-

MepeHui. MeTposorudeckas aTTeCTalus aHaIUTHIECKUX Ta60paTOpHii.

6. AHAJIN3 KOHKPETHBIX OFBEKTOB
Heopzanuueckue coedunenus. TIposyKTbl HEOPraHMIECKOTO IIPOM3BOJICTBA,
BEIECTBA BBICOKOM HYHCTOTHI, MOJYIPOBOJHMKOBBIX MATEPHAIOB; OIpEENeHHe B
HUX OCHOBHOIO BEIeCTBa, IPUMECHBIX M JIETUPYIOLINX MUKPOKOMIIOHEHTOB,
Opzanuueckue seujecmea. OCOGEHHOCTH aHANM3a OPraHUYECKHX OGHEKTOB.
Tuner amanuTHYecKuX 3aa4 B OpraHuYeckoM aHayimse. OCHOBHbIE aHATHTHUECKHE
XapaKTePUCTHKH opréHquCKHx BeIeCTB. MnenTudukanus opraHuuecKknx BelecTs

I10 IPOCTHIM (I)I/I3I/IKO-XI/IMI/I‘IGCKI/IM KOHCTaHTaM.
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Inemenmmuorii anaaus. Onpenenenue C, H, O, CepHI U raJoreHoB.

DyHKUUOHANbHBLI aHaU3. AHamuTHYecKas GopMa, MYTH ¥ CIIOCOOHI mepe-
BOIla B Hee oNpelesseMoi (PYHKIMOHAIBHOM rpymnmsl. TUIOBEIE IPYIIIOBEIE peak-
nuy. VineHTudukanus u onpeeneHue CTPyKTYPHEIX (pparMeHTOB.

Monexynapnotii ananuz. OcoGeHHOCTH pa3/IeNneHus OPraHUUeCKUX BEIECTB.

Ananus opzanuueckux o6vekmog. Crennpuka aHATUTHIECKUX TPOOIEM B
NPOU3BOJICTBE OPraHWYECKHUX BEIUECTB M MaTepuasoB. OmpeeseHue caemoB opra-
HUYECKUX BEIIECTB B PA3IUYHBIX 00beKTaX. OCOOEHHOCTH ONpeeneHusI MeTaIOB B
OpPraHUYECKUX 00BEKTaX.

Obvexmor oxpysicalouieii cpedsl. OCHOBHBIE MCTOYHUKH 3arps3HEHUN U OC-
HOBHBIC 3arps3HuTeny. TpedoBanus mo uucrore; [TJIK u ux éBﬂsb C YyBCTBHUTEIIbHO-
cThi0. CpaBHUTENbHAsE XapaKTePUCTHKA METOIOB aHAIM3a 00BEKTOB OKpYy>KaroIiei

CpEanI. TeCTBI-MeTOI[BI.
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