Munucreperso odpasosanust n nayku Poceniickoit dejepamim
desepasibHoe rOCY1APCTBEHHOE OIOIKETHOE 00PA30BATENLHOE YUPEIKICHHE
BBICLLIETO npO(])GCCI/IOHaﬂbHOI'()Wmﬁg%ﬂ

Harnpasaenue moarorosku
[Ipoduitb moarorosku

&y POBCHDL BbICHICTO OGPU'SOBLIH sl

Mdopma 00yueHuUs

«Baaanvupekuii rocyraperse

Tblii yiiigepcimer
SPHIOPLEBHE &l(l‘ TOJIETOBBIX)»

i MP

PALOYAS IIPOI'PAMMA ANCHMNITIIINHBI

04.04.01 Xumus

C()B[)CMCIIIII)IC METO/IbI XHMHYECCKOI'0 aHaJIu3a

Xumusi ()I\‘l)}"')l(‘dl()lll(?ﬁ Cpeabl, XHMHYECCKAsI
ICHEPTH3A H HKOJOTHYCCKAsI 0€30MaCHOCTD

Marucrparypa

Ounasn

Cemectp TpyroemrkocTnb  Jleknmu. JlaGopar.
3ad. el. _
qac padoOThI.
qac
qac
2 7 36 54
252
Hmoco 7 36 54
252

P

Buajmmup 20 75 1.

CPC.

yac.

~AATlanduinon

2045

dopma
IMPOMCIKYTOUHOTO
KOHTPOJIsI
IK3./3auer

126

126

Ixzamen (36),
Kypcoeas
IKzamen (36),

Kypcoeas




1. HEJM OCBOEHUS JINCHUTIJIMHbI

LL@H])}O OCBOCHHUSA JAHUCHHMIIIMHBI SBJISICTCS O6y‘l€HH€ CTYJICHTOB TCOPCTHUYCCKHUM H
MPAKTHUUYCCKUM OCHOBam XHUMHUYCCKHUX, (])H‘SHKO-XH MHUYCCKHUX H (])l’l'%HLIGCl\’HX MECTO/10B
KOJIMYECTBEHHOI'O aHalk3a U l/I,ClCH'I'I/I(l)I/II\”aL[HH BCUICCTB.

3aﬂ8qa JAUCHHUINIMHBL COCTOUT B TOM, YTO Ha OCHOBAHUHW IMOJIYUCHHBIX TCOPETHUCCKHX
3HAHUN M HPAKTHYCCKOIO  OBJIAJICHWA  MCTOJAMHW  aHa/IM3a, a TAaKKEe METOdaMH  pacyera
PE3VILTATOB HKCIHCPHUMCHTA. CTYJACHTLI MOIJIH 1PABHILHO HI>16HPLH'I> MCTO/bI UCCJIC/TOBAHUW S
BECLIECTB B COOTBCTCTBUM € [MOCTABJICHHOM fepea HUMU I'I])O(ﬂ)ﬂt‘l\l(ﬂ\’l. pa';pa(ml'a’l'b CXeMy
AHAJIH3A, HPAKTHYCCKH TTPOBCCTH CI'O K UMHTCPIIPCTHPOBATE HOJIYUCHHBIC PC3VIILTATBI.

B pPe3yIbTATC U3YUCHUA JIMCITHTTITAHBI ()6}"[(1]0[11111;‘&51 JOJIVKEH
HOHHUMATDL POJIb XHMHUYCCKOTI'O aHalln3a:
3HATH MECTO AHAJTMTHUUYCCKON XHMHH B CUCTEME HAayK:

= BIQJICTh MCTPOJIOIMYCCKUMH OCHOBAMHM aHalll3a:

- 3HaTh CYIIECTBO ])Gal(llﬂﬁ W TIpoLEeCcCcoB. HUCIOJIL3YCMbBIX B AHATIMTUYECKON XUMHMU,
HPHUHIIHITBL U 00J1ACTH UCIOJIL30BAHUS OCHOBHbBIX METO/I0B XUMHUCCKOIO aHaJIn3a (XUMHUYECKHUX,
(I)Id'WlKO-XI'IMH‘IGCKHX. (])l'l'%ld‘lCCl\'l/IX)l

- UMCTb HPeJICTaBlICHHE 00 0COOEHHOCTAX OOBLEKTOB aHAJIU3Aa;

- BJIQJICTh METOJ10/10IHeH Bl)l()()p'cl MCTOJIOB aHAJIN3a. UMCThb HABLIKH UX IIPUMCHCHHMSL.

2. MECTOJIMCHMUIIJIMHBI B CTPYKTYPE OI1O11 BO

Jlucnmmimpna «CoBpeMeHHbIC METO/bl XHMHUCCKOIO aHaIM3a» OTHOCHTCs K 0a30BOM
qacTH - yueOHOro  IaHa  JUCHMIUIMH 10 HanpapieHuto  noarotoBkn  04.04.01  Xuwmus
(KBaaM(uKALMSL  «MArucTp»). HHPOPMALMOHHO M JIOTHUYCCKM  CBSI3aHA €O CJCAVIOHIMMH
JIMCHMTTIIHHAMM

- Heopramuueckas XUMHS  (CBOMCTBA  HEOPraHMYCCKHUX  BCHICCTB M XMMHUCCKHX
IJIEMEHTOB);

- OpraHMueckas XUMHsl (CBOHCTBA OPraHHMUYCCKHMX BEUICCTB, OPraHMyCcCKHe pealceHThI.
KOMITJIEKChI HEOPTaHMUYCCKUX BELICCTB C OPraHuyueCKUMM THTaH/1aM 1 ):

- (pm3nuecKast XUMHs (DJICKTPOXUMHUSL, OJsIporpadusi. KYJIOHOMETPHs. TOTEHIIMOMETPHSI.
COPOLMOHHbBIE TPOILECCHI);

- (pu3uKa (ONTHKA, ATOMHAsI CIEKTPOCKOIMHUSL, MICKTPHICCTBO);

- MaremMaruka (MeTo/bl MATEMATHUCCKOM CTATUCTHKH ).

OcBOCHHE JIAHHOH JUCHMIIIMHBI HEOOXOMMO KaK HPEJICCTBYIONICE Ul CICAYIONIMX
JUCUMIIIHH:  «bBe30macHoCTb  KU3HEACATCTLHOCTHY .  « XUMHUCCKas TEXHOIOIUs» (Oaszopast
qacThb); «Xpomarorpapusy, «XHUMHUECKHH aHAIU3 00BEKTOB OKPYKAIOIICH Cpe/ibly. «XHMHS
CHEIHAIBHBIX BEHIECTBY, « XUMUSI OKPYIKAIOUICH CPe/ibly (BapHATHBHAS HACTh).

3. KOMIETEHINN OBYYAIOHIETI'OCS, ®OPMUPYEMbIE
B PE3YJILTATE OCBOEHUWS JIMCHATTIJIMHDBI

B pesynabrare 0ocBOCHHs JIMCUHTIMHBL O0YUAIOUIHHCS TOKCH JICMOHCTPHPOBATH
CIE/IYIONINE PE3YJILTATLI 0O0YUCHHS:

3HaTh: HOPMbI TEXHUKH O€30MAaCHOCTH M YMCHHE PCain30BaTh X B J1a0OPATOPHBIX H
TeXHOJM0rnueckux yeaopusx (OITK-3).
Buagers: Teopucit 1 HaBbIKAMH HPAKTHUCCKOH paboThl B M30paHHOH 00J1aCTH XHUMHH

CHOCOOHOCTBIO YUACTBOBATH B HAYUHbBIX JTMCKYCCHSIX M IIPE/ICTABIISITH MOJYUCHHbIC B
MCCACIOBAHUSIX PE3Y/ILTATHI B BU/IE OTUETOB U HayuHbIX 1yOnukannid (1TK-4):

FOTOBHOCTBLIO HCITOJBL30BATH COBPEMEHHYIO alllapaTypy MpH MPOBEIACHHH HAYUHDLIX
nccnenoanui (11K-3)
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Pasaenbl A CHHIIIHHDBI
1. Bpejaenue
CoppemMeHHOE — cocTosiHne W TEHJCHIIMU  PA3BUTHS  XUMHH: HHCTPYMEHTAIM3AILH S

aproMaru3alus, MareMarTui3alimds. MHUHHATIOPHU AL, _VB@]IH‘ICHHC J10J1H1 (l)l/l'ﬂ/lLlCCKl/l.\ METO/10B.
[epexoa K MHOIOKOMIIOHEHTHOMY aHaInu3y. CO3JIaHNE CCHCOPOB H TECT-METOA0B.

JKunkoernast  xpomatorpadusi.  Buiibl JKIAKOCTHON — xpomartorpaduu.  Ilpenmytnecrsa
BHICOKOY(PPEeKTHBHOM JKIJIKOCTHOM  Xpomartorpaduu (BOKX). Cxema  KMIKOCTHOTO
xpomarorpada. Hacocbl. KOJTOHKH. OCHOBHDIE THIIbl JIETEKTOPOB. HMX UHYBCTBHTCIBHOCTL H
CEJIEKTUBHOCTD.

AjcopOmonnast  KHAKOCTHas xpomartorpadusi. Hopmaibio-(pa3oBblid 1 o0pateHHo-
dazopbiil BapuanTbl. [0SPHBIC 1 HENOJIAPHBIC HelOABMIKHBIE (pa3bl M MPHHIMIIBL UX BBIOOPA.
Mo HITHPOBAHHBIC CHIIMKAre/IN KaK copGenthl. [loaBrikibie (pasbl 1 NPHHLHTIBL HX BbIOODA.
OGs1acTH MpUMEHeH s a1copOIMOHHON JKMKOCTHOH XpomaTorpadun.

2. C[lel\‘T[)()CKOﬂll‘leCKHe METO/Ibl aHATU3A
(‘HCKTP ')IICKTpOl\'l‘drHHTHOl"O U3JIYUCHHSL. OCHOBHbIC THIIbI B3AUMOJICHCTBH  BewecTBa €

U3JIYUCHHUCM! AMUCCHs (TertoBast. J'HOMHHt.‘Cl,lt‘HLlH?l). [TOTJIOLLEHHC, p'&CCCﬂHMG. KIIElCCI/l(l)HK’JLIHH
Cflt‘l\"l'pOCKOHHHCCKHX METO/10B 110 dYHCPIHH. KJl'dCCIl(l)Hl\"dllH}l Cl'lL‘l\"lpUCKOllH‘lCCKHX MCTO/10B HA



OCHOBE CIEKTpa 'BJ'IGKTPOMHFHI/ITHOFO U3JTYUCHUS aToMHasg, MOJCKYIIsIpHasd, 36C0]D6UI’IOHHE151.
HMUCCUOHHAS CIICKTPOCKOTTHS.

CriekTpbl aTOMOB. OCHOBHBIE 1 BO3OYIKICHHBIC COCTOAHIA ATOMOB, XapPaKTEPHCTHKH COCTOSHMA.
DHEpreTHUeCKHe  MEPeXOJibl. [paBuna orOopa. 3aKkoHbl MCHYCKaHMs H TOTTTOICHUS.
BeposiTHOCTH — AJIEKTPOHHBIX  [IEPEXOIOB 1 BPEMEHA JKU3HM  BO3OYIKICHHBIX  COCTOSHUIL.
XapakTepHCTHKH CHEKTPAIbHbBIX SMHHI: T0J10KEHHE B CHIEKTPE, HHTEHCHBHOCT, OJYHIMPHHA.

CriekTpbl  MOJCKYJ: KX ocoBenHocTH. CXeMbl  HJ1EKTPOHHBIX — YPOBHEH — MOJICKY/IbL.
[lpejcTapierie O IOIHON YHEPrUN MOJCKYIT KaK CYMMBI JIE€KTPOHHOM. kojebaTebHONR ¢
Bpatare/ibHoil. OCHOBHBIE 3aKOHBI HOMJIOWICHIA H1EKTPOMATHUTHOIO H3JYYCHH (byrepa) u
saxon wsiyuenns (Jlomaknna-1leitoe). Cpsi3b AHAJIMTHUYCCKOIO CUrHama ¢ KOHLCHTpaLMEH
Onpe/IessieMoro CoeAMHEHHS.

Anmapatypa.  Criocodbl  MOHOXpOMATH3AIMH JIYMHCTONH  YHEPIUM. Knaccuduranms
CHeKTpaIbHBIX NPHOOPOB UX XAPAKTEPHCTHKH. [TpreMHUKH H3I1yYCHHSL. MucTpymMeHnTaibHbie
nomexi. 1IyMbl ¥ OTHOLIEHHE CHTHAJI-IIYM: OLCHKA MUHUMATLHOTO aHATUTHYECKOTO CUTHAIA.

2.1.MeToabI ATOMHOI ONTHYECKO CEeKTPOCKONHH

AT()MIIO—')MllCCl’lOHllblii METO/1. McTouHUKH aroMu3aliin 1 BO'36}'7KLLCHM}II HICKTPUUCCKHC
paspsi/ibl (A}/FOBH(’,. HCKPOBDIC, MMOHHIKCHHOT'O LIUBIICHH?[)‘ [jramMeHa, rmia3MoTpOHbL, WHJIYKTUBHO-
cpszanHas IJjiasMa.  J1azepbl. HX OCHOBHBIC X‘dpﬂl\"]'CpHCTHKH. duznyeckrue M XUMHUYCCKHC
[poueccebl B UCTOUHMKAX aToOMU3alliH 1 BO'SG}')K,T[GHL/I%.

CriekTporpaMuecKiii 1 CHEKTPOMETPHUECKMI METO/Lbl QHAIH3A. X 0Cco0eHHOCTH, 001acTH
npuvenennst.  Kauectsenupit 1 KOJAMYECTBEHHBIH — aHajau3  METOAOM IMUCCHUOHHOM
criekTpoMeTpun miamMenu. OCHOBHA anmaparypa. criekTporpadbl, KBaHTOMETpbL. [l1avenHbie
goromeTpel U criekrpodoTomMeTpbl.  MeTposornieckne XAPAKTCPUCTHKM M AHAIMTHHCCKHC
BO3MOKHOCTH.

/\TOMHO-(l)leOpCClleHTHblﬁ METO/. I-[pHHllHﬂ MCTO/1d; 0COOCHHOCTH H [IPUMCHCHHC.

A’I‘OMll()-Zl()CO[)6l,lllOHllbllvl METO/L. ATOMH'S‘ATOPI)I (rramMeHHbIC U HGI’U’[&MeHHbIe). NcTouHNuKH
N3J1yUCHHA (JIEIMTII;I ¢ TOJBLIM KaToJOM, HCTOYHHKH CIJIOIIHOIO  CIEKTPa, flu'Bprl). X
XﬂpaKTe[’)HCTHKI/I. CHCKTpaﬂbeIC 14 (l)M'%l/IKO-XMMM‘leCKHG [TOMEXH. CcrnocoObl MX YCTpaHCHHA.
MGT])OJ]OFHLICCKHC X’dp'dKT@plACTHKLL BO3MOJKHOCTH. l'lpt?VlM_\"l,l,LCCTB‘d M HEJIOCTAaTKKU MeTo/1a. ero
CpaBHCHHC C ATOMHO-IYMHCCHOHHBIM MCTOA0OM.

anMC])b] ﬂpﬂKTl'I‘ICCKOFO ﬂle\'ICHCI'll’Ul ATOMHO-9MHUCCHOHHOTO H ’dTOMPlO—Zl()COp6LlHOllHOI‘O
METOA0B.

2.2.MeTo/bl ATOMHOIT PEHTT€HOBCKOH CIIEKTPOCKOTIIHH

PelTIeHOBCKHME CIIEKTPbl, HX OCOOCHHOCTH. CriocoObl  FeHepalni, MOHOXpoMaTH3alni H
perMcTpaliii  PEHTTCHOBCKOIO  M3IyHCHH. Buabl  PEHTICHOBCKOH — CHEKTPOCKOIHH:
PEHTIEHOIMHUCCHOHHASL, penTrenoadcopOLnoHHas, peHTreHo(1yopeceHTHAs. [TpuHLmI
PEHTICHOIMUCCUOHHOM CIEKTPOCKOIHH: PEHTreHOCHEKTPaIbHbIH MHKPOAHAINS (2JeKTPOHHbBIN
30m71). OCHOBBI PeHTIeHO(ITYOPECUCHTHO CICKTPOCKOTIHIH: 0COOEHHOCTH ¥ 3HAUEHHE METO/A
(GbICTPBII Hepa3py IAIOLLHH MHOTOS/IEMEHTHBIN aHaJn3): NPUMEPbI HCITOIB30BAHUSL.

MMHUYECKOM aHaJIu3e.



Pentrenosekue crextpul. ux  0codeHHoctH. Crocooni FCHEPALIMK.  MOHOXPOMATH3ALUH U
PETUCTPALLMA  PCHTICHOBCKOIO  M3JyueHHs.  BuAbl  pPeHTreHOBCKOI CHEKTPOCKOMUH:
PEHTICHOOMUCCHOHHAsL,  peHTreH0abcopOLHOHHAs. peHtrerouiyopectentras.  [puuimn
PEHTTCHOOMHUCCHOHHOH CHEKTPOCKONUU: PEHTICHOCHEKTPAbHbIi] MHUKPOAHATIN3 (IIEKTPOHHbIN
30H1). OCHOBBI PEHTICHOIIYOPECHeHTHOI] CHCKTPOCKOMUH: OCOOCHHOCTH M 3HAYEHHE METO/a
(ObICTPBI Hepaspy wAIOUMI MHOTOYIEMEHTHDI At H3): IPUMEPBI UCITOIB30BAH M.

MMHYECKOM aHaln3e,
3.3.JIpyrue gpusuueckne MeToALI aHA I3
Macc-criekrpomerpust. Unentudukanms u OMNMPEACIICHUC OPIaHUYECKHX BELIECTR: YMICMEHTHBIH U

H30TOMHBIA aHamm3. Xpomaro-mace-crekrpomerpus. OOime [MPEACTABIIEHUS O PE30HAHCHBIX
(OHP-. SIMP-. MeccBayaposekas CrekTpockorus) 1 SJICPHBIX METO/1aX.

6. OEHOYHDBIE CPEJICTBA JIJISI TEKYUEI'O KOHTPO.ISI
YCHEBAEMOCTH, IPOMEKYTOUYHOM ATTECTAIINH 11O HTOL'AM
OCBOEHUST IMCHUIIJIMHBI U YUEBHO-METO/JIMYECKOE OBECIHTEYEHUE
CAMOCTOSITEJBHON PABOTLI CTYJIEHTORB

Peamune-konmponns Nol

I.Ilosicuure CJIcaAyrouue TCPMHUHBI: CTallMoOHapHoOe COCTOSIHHUE, DHEPreTuyeckKue

YPOBHH. OCHOBHOE (HOpMaJibHOE) COCTOsIHUEC, BO30YIKJICHHOE COCTOSIHHE.
forjomenue,  uenyckanue,  (GOTOH. JUIMHA  BOJHLL,  4YACTOTA., BOJHOBOE  UHCIIO.
CHIeKTpaabHas JHUHUS, MHTEHCUBHOCTD CINEKTPAILHOM JHHHMU. 3aCEICHHOCTD

PHEPIETHUYCCKIX YPOBHEH, CHCKTP NOIIOIEHHS, CIEKTP MCITYCKAH S,

2.00BbsACHUTE TIPOMCXOKACHUE CHEKTPOB MCIYCKAHMSE (OMHCCHOHHBIC) W MOrI10LIEH U
(adcopOIMOHNEIC) ATOMOB, MOJIEKYII. HOHOB. ANEP € NO3HIMI KBAHTOBOH TEOpPUH.

3. Kakumu BennumHamu XAPAKTCPHU3YIOTCS JIMHHU MM 110J0CHlL. HadII01aeMble B
CHCKTPAX UCITYCKAHMST MW MTOTIIOHICH M)

4.Kakne  tunel  nepexosnor B MOJICKYJ€  BBI3BLIBAIOTCS  MOIJIOIICHHEM  a)
YABTPAPHOAETOBOTO. O) BUAUMOTO. B) HH()PAKPacHOTO W3ayueHus”

5.Kaxoii obmactn criexrpa coor BCTCTBYCT M3IIYUCHHC € JUIMHON BOJIHBI a) 703 HM. O)
I1.5 em. B) 3.68 mrm. 1) 9.25 A" 2 Kakuwm SHCPreTHUYCCKUM [Eepexo/aM OHO OTBevaeT?
Kaxkune MeTobl anannsza ocHOBaHbI Ha YTHX nepexo,iax?

0.Kaxue snepretuveckue yposHu u nepexosipl H3YUAKOT B @) aTOMHOM CHEKTPOCKOIUU, )
MOJICKY/BIPHOH  CHEKTPOCKOINMU. B) SIACPHOI CHIEKTPOCKOMUHY

7JI0s1 KaKMX CcHCTEM XapakTepHO NOSBICHHE a) JIMHEHYATBIX CIEKTPOB, a)
IOJIOCATBIX CMEKTPOB ?
8.Kakoit nHTEpBAN AAMH BOJIH OTBeuaer OHTHYCCKOMY CHEKTPAILHOMY JIHANA30HY

9. Kakne 13 ykazaHHbIX 4acTHIL HMEIOT B CHEKTpe JIMHUM. a Kakue nosocel: K . Na. CO. Ar.
N>. Ba(OH),, MnO,” .CH; ?
|

10.Paccunraiite  wacrory  (I'n) u  Boanosoe  umMcdo v (CM ). COOTBETCTBYIOLIHE
KaZKA0H M3 [CPCHUCICHHBIX HUKE JUIMH  BOIIH VICKTPOMATHUTHOTO — u3iayuenus:  1)400uwm.
0 5 1107 <
2)17A", 3)0.030 em. 4)1.3.107 . 5)6.1 MM,
a » < .
Il.Paccunraiite aimHy BOMHBI  (HM) M BOJHOBOC UHCIO (CM ) s KakIoH M3
< 9 1013 A
HEPEUHCIICHHDIX  HMIKE 1ACTOT dleKTpoMarutHoro umydenn (I'n):1) 1.97.10%. 2) 4.75.10". 3)



6.23.10",4) 9.56.10".

12.Cornacuo onpenenenunio 13-if ['enepanbhoit xondepenn no MepaM M Becam 1 cekyma
pasia 9 192 631 770 nepuomam U3JIYUEHHs. COOTBETCTBYIOLLETO IHEPreTHUECKOMY
HEPEXOLAY  MEHKIY  JIBYMsl CBEPXTOHKHUMM YPOBHAMM M30Tona ' Cs. PaccunTaiite HACTOTY
(I'n). BonHoBoe uneno (em™ ) u AUTMHY BOJIHBL ( HM, MKM) 3TOT0 T1Epexo/1a.

13. Haiiamre BostHOBbIE unena, oTBeuatoLe YHEPIUAM IEPEXOI0B: a) 100 JIx.monp™ .
6) 1 9B, B) 1 kxkain.monp .

IS.Bbrancimre  jumHy  BOAHBI  M3IVHEHMS.  HOMIOLEACMOrO MOJICKYJIOH,  €CIM  IHEPIrus
MOJICKYJIAPHOrO nepexona B pacuere Ha 1 Mouab pasna: a)0.001 kkau: 0) 1 kkamn: B) 30 kkam: r)
100 kkan. Kakum criekTpaibHbiM AHANA30HAM OTBEUAIOT YT JUIMHBI BOJIH?

16.B kakux obnacrax crnexrpa OYAYT HAXOAMTBCS CHCKTPAILHDIC JIHHUH, OTBEUAIONIHE
sHeprusim ( kJlx.mons ): a) 200-800; 6)10-20: B)'0.01-0,1?

I7.Jliomunecuupyionmii - 9kpad  normoraer YILTPahHOIETOBON H3JIYUeHHe ¢ JUTHHOI
BOJIHBL 280 HM M CBETHT 3€JIEHbIM CBETOM C UTMHON BOIHBI SO8 HM. Kakyto sHepruro kasibiii
GoToH nepenaet JHOMHHECHHMPYIOLIEMY BEIECTRY?

I18.1pu u3iyuennu Gporona nonuas PHCPIHs aToOMa BOJIOPO/1a U3MEHHIACh Ha 2.56 5B,
Kaxopa junna Bonmb! nsnyuaemoro csera?

19.Tpu 00syuennn mapos pryTi saekrporani PHCPIUs atomMa pTyTH yBeInuuiack na 4.9 »B.
Kaxosa junina Bosmbl u3nyuenus aroma PTYTH IIPH HIEPEXO/IE B HEBO3ZOVIKIICHHOE COCTOSIHHE?

20.Kaxue 271ekTpoHHbIe Iepexo/inl HasbIBaIOT pesonancHbiMu? Tlouemy rpu  onpeaesiernu

IJICMEHTOB MCTOJIOM (])OTO.\'IC‘TPH H [JTaMEHH HCTTOJIB3YIOT PE30HAHCHbBIC JIMHUU.
COOTBETCTBYIOIIHE Hnepexogam ¢ HEPBOIoO BO'S()}""/K,ICHHOFO yp()BHSI‘?
21.100 HCMY JT51 Ka4YCCTBCHHbIX AHAJIMTHYCCKUX OI1 peﬂe:lel—mﬁ PCKOMCHIVIOT

MCHONL30BATE 1YTOBOH Pa3psii, a JUIst KOJMUYECTBEHHDBIX - HCKPOBOH?

22.I1pn xakom criocobe renepartmu (niams. AYIa HOCTOSHHOTO TOKA. UCKPA) CHEKTpaibHbIE
JUHAM OY YT 1mpe?

23.1lpuroama au ayra  moctosHHOrO Toka WM BBICOKOBOJIbTHAS HCKpa B KAueCTRe
HEIUIAMEHHOIO - aTOMHM3aToOpa B aTOMHO-a0COPOLHOHHOIH crieKTpomMeTpun? OTBET MOTHBHpYiiTe.

24.Kakoft w3 mMeros0B  mpurogen s [POBEACHHUSI  MOJIHOIO KAYEeCTBEHHOIO
AHAIM3A:  aTOMHO-SMHCCHOHHBIH  HIIH aTOMHO-a0COPOLIHOHHbIH?

25.Kakue (Gaktopbl BAMSIOT Ha cTenenp ATOMHU3AIMHK BCLIECTBA B IJ1AMEHH?

26.Kaxoii npoleHT aToMOB ONpeaeseMoro s1eMenTa Y4acTByeT B (pOPMHUPOBAHUH
AHAJIMTHYCCKOIO CHIHAJIA @) B MJIAMEHHOH YMHCCHOHHOI CHCKTpOMETpUH, O) B aTOMHO-
abcopOUMOHHON  CHIEKTPOMETPHH B naMenn?

27.Kak yBelmanTh JIMCCONMaINIO OKCHIOB 1 FHAPOKCHIOB METAIOB, 00pa3yIOLIHXCs
B IJIAMEHH?

28.Kaxk BAMAET WOHM3AUMS aTOMOB B HiaMeHH Ha PE3YIbTATBl  ONpE/IEICHHUS
HIEMCHTA ) aTOMHO-YMHCCHOHHBIM METOJI0M, 0) ATOMHO-a0COPOLMOHHBIM MeTO10M?  Kakumu
MPHEMAMH MOYKHO MTO1aBHTH HOHU3ALIHIO ATOMOR'

29.Yto Takoe  MOMM3AMMOHHDII Oy(ep?

30.Kax Baunsier npucyrersuecosieii Al s pactBope Ha onpjaeienne Ca u Sr AIMUCCHOHHO-
poromerpruecknm MeTo0M?

31.Kakue  roproune  cmvecu HCIOJIBL3YIOT — JUI ONpEeJIC/IeHHs  [IETOUYHBIX W

HICTOYHO-3EMEIIbHbIX DJIEMEHTOB METO/10M IMHUCCHOHHOM doTomeTpun
namMeHu?
32.Kakoii U3 1BYX  MeT0n0B: IJIAMEHHO-9MUCCHOHHbBIH ~ WIIM  aTOMHO-

abCOpPOIMOHHBII NpeouTHTE IeH npu onpenenennn K, Ba, Be, Ti. V?

33.Ilouemy  npu  onpenenenun  Pb  u  Zn NPCAUTOYTHTCICH  [1JIAMEHH bl i
aTOMHO-a0COPOUMOHHBII METO1. @ He NIaMeHHbIH aToM HO-9MUCCHOHHBIH MeTO1?

34.4ro Takoe BHyTpennuii cranaapr? Jlis vero ero MCIIOJIL3YIOT

35 Kaxum TPeOOBAHHSIM JI0JIKHA VAOBIICTBOPSITH FOMOJIOrMUecKast napa



JIMHAT?
36.Paccunraiite ko uiment aromuoro TOTJIOLICHHUS [IMHKA, €CITH TIPH €r0 KOHLEHTPallHH
B pactBope 1*10 r/mi 3Hauenue ontyeckoi mIoTHOCTH 0.512 (qumna wemu ropenkn 10 cm).

Peimune-ckonmponp No2

I.Kakumun Benmunnamu NAPAKTCPUIYIOTCS [OTOCKL MOIIOWEHUSI B MOICKYISIPHBIX
abcopOunonunbix cnextpax? Kakas PASHHULA MEKIY HCTHHHBIM M CPEIHHM MOJISIPHBIM
KOYppuLrenToM normnouerns?

2byner nu HaGmonatbes a8 Kakaoro u3 NPUBCJICHHBIX HHKE PacTBOPOB

OTKJIOHEHH oT 3dKOHa Byl'epa—ﬂszepTa—Bepa H KaKoe:
OoTpULaTejIbHOE, IOJIOKUTEIbHOE? pacTBop cnadoit KHCJIOTbI, orjoraer

HCMCCOIMUPOBAHHAs  popmMa;  pacTBOpP  aKBaKoMmIIeKca M(H;0),. Haxomsmerocs s
paBHOBECHH ¢ KoMIlekcoM ML, nornowuiaet akBakomieke.
3.00pn kakux  jmMbax  BOJH CJHCAYCT  HU3MEPATb  ONTHYECKYK)  [JIOTHOCTD

PacTBOpoOB  mpu  POTOMETPHYECKOM  aHalm3e  cMecH BCIICCTB,  €ClIM  HuX
CHCKTPBI MOTIOLICHHST HAKIIA/bIBAIOTCS APYT Ha japyra?

4.Kaxoii BAPUAHT COCKTPOYOTOMETPUH ciaenyer BHIOPATH. ecau
FIABHBIM - TpeDoBaHMeM  sBiseTcs  a) OBICTPOTA  BBIMOJHEHMS. 0)  BbICOKAs
TOUHOCTL — OpH  JOCTATOMHO — BBICOKOM  COAEPKAHMM  3IeMeHTa. B)  yuer
BIUsAHUS (poHa?

5.4to HCITOIB3YIOT B KauyecTne pacTBopa CPABHCHMUsI 1pH
anddepenmnansHom crocode H3MEPeHHSI ONTHYCCKOH MJIOTHOCTH, eciu
OCHOBHOIH 3aKOH CBETONOITIOIIECHHS A) BBLITOIHACTCS. 0) HE BLITOHSICTCs

6.Ha onnom pucynke n KoopamHaTtax — A-4 M300pa3suTe  MPOM3BOIBLHbII
CHCKTPp  TOIJIOMEHHST  (POTOMETPUPYEMOTO pacTBopa  (MMeeT  OJHy [oJ0Cy

MOTJIOIMEHUSA) U CHEKTP MOIJIOLICHUS CBETOQHIBTPA, HEOOXOAMMOTO U8 aHAMM3A HTOIO
pacTBopa.

7.Kaxkue 3akoHbl jekar B OCHOBe CHCKTPOPOTOMETPHYUCCKOIO  ONpeIeieH s KOHCTAHT
XHUMHYECKHX PABHOBECHIT?

8.JLi1st onpenenenus nukens B Bue AUMETHTTHOKCUMATA HABECKY CTAllM. COJepKaliei
0.5 % Ni, pactsopunn u pazbasunu 10 100.0 mo. K anuksore  5.00 mMa noGasuiau
HEOOXO/MMBIE peareHThl u pazdasuian 10 50.0 wi. Orrriieckas mi0THOCTL omnpesesnsercs npu
470 um B kioBere ¢ / = 2.0 cM. Boupcante HABCCKY CTaIM. €CJM ONTHMAIbHOE 3HAYCHUE
A=0,435,a¢=1.310 n.momb ™" em™

9.0nTHueckas  I0THOCTD pactsopa  kofenna (M = 212.1). conepxauiero 1.000
MI TIPOTOHHPOBAHHOI (popmbl KOdenna B 100.0 . pasua 0.510 npu ;uimre BostHb 272 Hm ( /
=1.0 em). Hasecky pactsopumoro Ko(e 2.500 r pactopumu B S00.0 M1 BOIbBL. AnuksoTy 25.00
MITOCBCTIIMIIH CTAH/IAPTHLIMU NTpUeMaMu U 100asui (0.1 M H>SO,. pazdasuau 10 500.0 mu.
OnTrueckas miIoTHOCTh YTOro PAaCTBOPa B TeX Ke yclosusx pasra (0.415. Paccunraiite MOJISIPH bl
KOdGuient nornomenns kodenna u ero colieprkanue (r/xr) B Kode.

[0.Monsipublit - kosppuiMenT nornomeHus KomIiekea  Be ¢ auernnanetonom npu
295 um pasen 3.16.10" smons™ em™ . Kakoe MUHHMalbHOE cojiepkanne Be (% macc.) MOkHO
onpeaenTs 13 naseckn 1.0000 r., pactsopennoii B 100.0 miL [IPH U3MEPEHHU ONTHYECKON
HAOTHOCTH Ha  cnekTpodoromerpe mpr /=10.0 cM. MuHHMAIbHOE 3HAYCHME ONTHYECKOH
IJIOTHOCTH. KOTOPOE MOXKHO M3MEPHTH ¢ HEOOXOAMMONH TOUHOCTBIO. CUNTATL paBubiM 0.010.
Mm.(Be)=9.01.

[1.Ontnueckast ninornoers 0,15 M inkpata Harpus B 1M NaOH, o6ycnosiennas
HOFJIOIEHNCM ITUKPAT-HOHA (IIUKPUHOBAS KUCI0TA He norjnomaet) pasHa 0.419. B rex e
YIOBIAX onTideckas  niothoets  0.30 M pactBopa MHKPUHOBOH  KHUCJIOTBI  paBHA
0.531.Paccunraiite koHCTaHTY KHCIOTHOCTH MUKPUHOBOH KUCJIOTHI.



IIOTHOCTH Ha crektpodoromerpe npu /~10.0 c¢cm. MuHUMAILHOC 3HAUYCHMC ONTHYECKOH
[JIOTHOCTH, KOTOPOE MOKHO M3MEPHTHb ¢ HEOOXOJUMOH TOUHOCTBLIO, cunTaTh paBHbiM 0.010.
M.m.(Be)=9.01.

11.0ntrueckast wotaocts 0,15 M nukpara Hatpust B 1M NaOH. oOyciosienHas
MOIJIOIIEHUEM [MUKpAT-HOHA (MUKPUHOBast KUcioTa He noriowaer) pagHa 0.419. B rex xe
VCJIOBUSX — onTvueckas muotHocth 0,30 M pacTBOpa NMMKPUHOBOH KHUCIOTHI paBHa
0,531.Paccuntalite KOHCTAHTY KMCIOTHOCTH THKPUHOBOH KHCIOTHIL.

Penmune-konmposs Ne 3

1. Tlouemy npu KOMHATHOI TeMieparype JTIOMHHECIHUPYIOT He BCE
penecTna?

[§9]

SIBASICTCSI M JIIOMMHECHCHIIMS PABHOBECHbBIM Tpoiieccom”?

3.Yem oObsicHsieTest DoJiee BbICOKAs CEIEKTUBHOCTD JIIOMHHECIIEHTHBIX METO/10B aHallu3a
o cpaBHeHHO ¢ poTtomerpuueckumu? [louemy ¢uryopecueHTHbIE METO/Ibl aHAIM3A
4yBCTBUTEIbHEE (DOTOMETPHUCCKUX?

4. Tlouemy npu (yOpeCceHTHBIX OIpeACIICHUSIX [PE/IbSBISIOT MOBBILICHHBIE

TpeOOBaHMS K UMCTOTE PEAKTHBOB M M1OCY/IbI?

wn

Jloyemy BHI criekTpa (PAYOPECHEHUMH HE 3aBUCHT OT JUIMHbI BOJIHBI BO30YKIAOLIErO
U3JydeHus?

0. [Toyemy  rpaaympoBOuHbBIH  rpauk npu  (IYOPECUEHTHBIX ONPEICICHHSIX TUHECH B
OI'PAHUYECHHOM HHTEpPBaJle KOHIEHTpaMii?

7. Kax U3MEHSCTCS MHTEHCUBHOCTh (rryopecueHmnm npu [OHUIKCHHUH
Temreparypbi?

8. llowemy  namny HAKATMBAHMsI PEAKO  HCHOJB3YIOT B KauecTBe HCTOUHHKA
M3JIYUeHMst B (DJIYOPECLIEHTHOM aHasinse”

9. llouemy HeJIb3s JLOT0 OCBELATh (paryopecumnpytotme pacTBOPHI Ipu

MPOBE/ICHUH (DJIYOPECUEHTHBIX OIpe/Ie/IeHHi?

10.B kakux ciyuasx coOIr0/1aeTcs NpaBuilo 3epKaIbHOM CHMMETPHH CIEKTPOB TMOITIOICHHS 1
(payopecueHmu?

11.Kakue xapakTepucTHKU JTIOMUHECHEHIMH 3aBUCIT OT JUIMHbBI BOJIHBI BO30Y/AIAIOLIETO CBETA
novemy?

12,10 Oouiblie:  KBAHTOBBIH  HIM  SHEPreTHUCCKHM  BbIXOJ (uiyopectieninn? [Touemy?
15.Paccunraiite MHHUMAIbHOE COACPKAHUE HUPKOHUS (%), KOTOPOE MOMKHO OINPEIEIUTh
JIFOMHHECLEHTHBIM METOI0M B BHJIE KOMIIJIEKCA ¢ MOPUHOM M0J1b3YSICh CJIEYFOLIMMH JTaHHBIMH

-Hapecky maccoi 0.1000 r neperenu B MepHYyt0 K00y eMKOCThIO 250.0 Mt
- MAaKCHMQJIbHOH BEJIHUYMHE perucrpupyeMoro  Gotortoka. pasHod 250 MKA. oTBevaer
KOHICHTpatust tipkonust 0.1 MKr/mo:

- MHHUMaIbHAast BeJIMUMHA QoToToKa. perucTpupyemMas MUKpOaMIIEpMETPOM.
paBHa 1 MKA.

Bonpocwl k CPC

1. Jlaiite onpejie/ieHMe aHAIMTUUECKON XMMHM Kak HayKu. Ee npeamer, uesu, 3ajiauu.

2. Kak cBsizaHa Hayka "aHajauTHUYCCKas XUMHs' € JKH3HBIO COBPEMEHHOro o0lecTBa
(HayKOMH, HPOHU3BOJACTBOM, OKPYIKAIOIICH CPE/IOit, MEAMIIMHON, KA4CCTBOM JKH3HU).

3. HazoBuTe OCHOBHbBIE TAllbl PA3BUTHS AHATTMTHYCCKOH XUMHH.



4. Kak BBl onpeiesnuTe aHaauTHUeckue 3aaaun  (oOHapy:KeHHe. HACHTH(HKALMA.
onpejiesieHue, trecTupopanue BeliecTs)? OObeKTb aHaMM3a (TBEPAbIE. KHIKHE, ra3000pasHble.
MJ1a3Ma; MaKpo- H MUKPO- ; OPraHHUYCCKHE U HEOPraHWUeCcKHe, OJM3KHE Y IaJIeHHbIC).

S. 1o KaKkuM NpUHIMIIAM KJIACCU(PUUHPYIOT METO/Ibl AHATUTHUECKON XMMHUHU (XHMHYECKHC.
Guznueckue, Onosiorndeckue; OOHAPYKEHHUS, WICHTH(DUKALMK, ONPEACIEHNs: pa3Ae/cHus H
KOHLIEHTPUPOBAHHS, THOPU/IHBIC 1 KOMOMHMPOBAHHbIE, PSMbIC U KOCBEHHbBIC METO/1bI)”

6. Mertoa u MeToMKa. MeTpOJOrHUeCKHEe rnapaMeTpbl METOAUKH: MTPOJOIKHTEILHOCTD.
TPYJ0EMKOCTh, CTOUMOCTh, IPUOOPHOE 0OecreyeHHe.

7. Jlaiite onpejeneHue METPOJOIMUCCKUX  XAPAKTEPUCTUK  METOJOB  OlPEIe/ICHHUs
(4yBCTBHTEIILHOCTE,  Mpeesl  OOHApYIKeHHs,  JMANa30H  ONPEACIIEMbBIX  COAEPIKAHUH.
BOCIPOU3BOTUMOCTb, MPABKILHOCTb, H30HPATEILHOCTD).

8. JlaiiTe onpesesieHHe NOHIATHIO aHATUTHUECKas ci1ysk0a.

9. Opranusaids aHaIuTHUYCCKOH ¢1yKObl M ee (QYHKUMHM: KOHTPOIb TEXHOIOTHYECKHX
MPOLECCOB, MOHHTOPHHI OKPYIKAIOLICH CpPe/ibl. 3/10POBbsl HACCAECHHs. CyKOa KOHTPOsS 3a
XPAHEHUEM [IPOJIYKIIMH, OMEPATHBHbIH KOHTPOIb., CepTuUKalMg HPOJAYKIUMHM 1 XUMHUYCCKHH
AHAIN3.

10. Hpunuunsl yHUQHUKAIMK U CTAHIAPTH3AUHH aHAIMTHYECKUX METO/10B.

11.006ecreuenne XHMHYECKOT0 aHAIN3a: XMMHUECKHE PEAaKTHUBbI, KjlaccHukanus. ooias
XAPAKTePUCTHKA, CTEMNEHb YHCTOTDI, OUHCTKA.

12. MepHas nocyJjia, ee rpaaynupoBka.

13. Ananurnueckue npuOOpbl: o0lias XapakTepucTUKa U TpeOOBaHMs K HHMM: KJlace
TOYHOCTH. MTOBEPKA. IPATYHUPOBKA, COUETAHHE ¢ MUKpoIIporieccopamu 1 IBM.

14, Ananuruyeckoe npuOOPOCTPOEHHE, €ro TeHJACHUMH (OJ0YHO-MOMLYIbHBIA MPUHLHKIIL,
ABTOMATH3AIMS, MUHHATIOPU3AIIUS W 1].)

15, Mcrounukn  MHPOPMALMH 110 QHAJIMTHUYECKON — XMMHM:  [EPHOJAMYECKas.
MoHorpaduueckas. yueOHas jqurepartypa.

16. Mex/iyHapoaHble M OTEUECTBEHHbIE COOOUIECTBa  aHWIMTHKOB. Pexomeniannu
MIOTTAK 110 aHaJIuTHYEeCKOH XUMHH.,

Bonpocor K )Ksameny
I. [lepeuncanre METPOJOIHUCCKHE XAPAKTEPHCTHKH METOI0B XHMHUECKOTO aHajln3a.
3. Kaknmu criocodamMu MOKHO MPOBEPUTH NPABUILHOCTD aHaIn3a’
. B uem orrumne caydaliibIX NOMPEHIHOCTEH OT CHCTEMATHYECKUX
Kakue BelmunHBbI XapakTepU3YIOT BOCIPOU3BOAUMOCTL BBIOOPOUHOH COBOKYITHOCTH
JIAHHBIX XMMHUYECKOro aHajimsa’

o~

N

6. [lepeunciuTe KpUTEpPUU BHIOOPA METO/1a AaHAIIU 3.

7. Uro Takoe ananutudecknit curan? [lpuBeaurTe npuMepbl aHaIMTHUECKHUX CHTHAIOB B
XUMHUUECKUX M (PH3HUCCKHX METO/IaxX aHaauza.

8. 3Havauie nu@pbl U HpaBHIIA OKPYIJIEHUs HHCEIL. BLIPAKAIOUIMX Pe3y/ibTal aHaiusa.

9. Eaxunuiel CH B anaimse: OCHOBHBIE, TPOU3BO/IHbIC, BHECHCTEMHDIE (DKBUBAJICHT. THTP,
MOJISIPHOCTb, MOJISIILHOCTD, HOPMAJIbHOCTh, MACCOBAsk KOHLIEHTPAaLMs U Jp.)

11, Cayuaiinble  [MOrpelIHOCTH B XMMMUYECKOM  aHajuze.  3akon  [aycca.
Bocnpon3BonmMocTb. CTATUCTHUECKHE KPUTEPUH: MATEMATHUECKOC OKHIAHWE (reHepajibHoe
Cpe/Hee U reHepaibHas JAHCIEPeHst CayUaitHOH BeJIMUMHBL BBIOOPOUYHOE CPEAHEE, JAHCICPCHS.
CTAH/IAPTHOC OTKIOHCHHUE, JOBEPHTEIILHAS BEPOSTHOCTD).

12. CucreMaTHiecKue MorpetHocTH XMMHYCCKOro anaimsa. [IpaBniabHOCTL 1 criocoObl ee
MNPOBEPKH (METOJI CTAHAAPTHBIX 00PA3LOB, CTAHAAPTHLIX J00ABOK. CPABHEHHs € pe3y/ibTaTaMu
JIpyroro Metojia 1 jip.) X orpanuyeHust.

13. TlorpemmocTyt  OTJACABHBIX  CTaJMil W KOHCUHOrO pesyvibrara. CymMMHpoOBaHHE
NOrPEIHOCTEH.

14, Merpoiornueckoe oOeCreyeHue KOHTPOIIs CoCTaBa  BELIECTB M MaTepHaJloB.
ATTECTAlMST U CTAHIAPTU3ALUS METOIMK. AKKPEAMTALMS aHATUTHUECKUX J1adopaToOpHil.



15. Yro Taxoe u3dbupareiibHOCTL MeToAa?

16. UTo Takoe TOYHOCTDH aHAIN3d, KAKMMH BEJIMUMHAMM OHA XapakTepusyercs”

17. Kakue CymecTBYIOT ¢nocoObl  ONPEAC/ICHUS  KOHUCHTpAlMKH  Ha  OCHOBAHWH
CYNIECTBYIOIIEH 3aBUCHMOCTH MEIK/TY QHATHTHUCCKHM CHIHATIOM M COJEPIKAHMEM KOMITOHEHTA?

Omaoop u nOOOMOCKA NPOOLI K AHA AU Y

. Kakne TpeGoBanus npeabsaBisiioT K reHepaibHOM Mpode aHaM3upyeMOoro BelecTna’

. Yem onpesessierest cnocod otOopa u pasmep npoobi?

Tpusere npumepb! crocodoB 0TOOpa NpodbI B MOTOKE HKH/IKOCTH M ra3a.

. Kaxosbl ocobennocTu 0100pa npodbl TBEP/IbIX BELLECTB?

. Hazosure ¢cnocoObl rOMOreHU3aLNUK U YCPE/THEHU s TPOObI AHAIM3UPYEMOTO BELICCTRA.
6. YKaKHTE MCTOYHMKH NOIPELIHOCTEH pu 0TO0pe POOLI AHATH3HPYEMOTO BELICCTRA.
7. Kakum 00pazoM MOJKHO YUECTh COAEpIKane BOAbl B aHAIM3UPYyeMOit mpode?
8. Kaxue Qaxrtopbl onpeaessiior ¢rnocod nepese/ieHus aHainupyemoii npodel B pactsop’
9. Kakumu cpoiictBamMu  J0/DKeH  001a/1aTh  PACTBOPUTEIIb,  MCIONb3YEMbIH IS

PACTBOPEHHST AaHATH3HPYEMOIt 1IPOObI7?
10. IpuBeTe mpuMepbl HETOUHBIX, KHCABIX H OKHCHTEIbHBIX [TaBHEH.
1. Yem oT/MuaeTest NUPOJIK3 0T CYXOI'0 030J1eHUs”

) o —

(575 S

Hoenmuguranus u anaius opeaHu4eckux coeouneH

1. Yro rtakoe (PyHKIMOHAILHBIM aHann3 opranuueckux setnects? Kak npoBoauTes
WICHTH()UKALMS  CTPYKTYPHBIX — ()PAarMEHTOB M CTPOEHHS  OPraHMYECKHX — COCAMHCHUH
(PYHKIMOHAIBHBIC PPYIITbI, KPATHBIC CBSI3H. LMKIMYECKUE W JIMHEHHbBIE CTPYKTYPbI U T1p.)7

2. Mnentudurarus paziinuHbIX KJIacCOB OPraHHYCCKUX COC/IMHCHMH.

3. Kak MOKHO ONpe/Ie/uTh HAIHYUE CJICAOB OPraHHYeCKHX BEUICCTB B Pa3JIHYHbBIX
o0ObexTax?

4. Kax nposoaurest aHann3 OHOJOMMUYECKUX U MEJAHIMHCKUX 00bEKTOB (PacTeHUsl, KPOBb.
TKaHH, JKHJIKOCTH OPraHu3MoB)?

5. Yto Takoe kanHnuecknit ananns? Ero ocoOeHHOCTH.

6. Kak npoBoTes aHans MUIIEBBIX POYKTOB (OCHOBHbBIC KOMIIOHEHTbL, IIPUMECH )’

Ilepedenns J1adopaTopHbIX padoT

I.Onpejienienne XUMHUYCCKUX YIEMEHTOB METOJAaMH aTOMHO-a0COPOLUMOHHOR H aTOMHO-
IMHUCCHOHHOH CHEKTPOCKOIHH.

2.CrexTpopOTOMETPHUECKOE ONPEICICHHE ATIOMHUHUS ¢ XPOMA3YPOJIOM S,

3.0mnpeseneHue CTpyKTypbl Bettectsa 1o ero MK- u AAMP-criexkTpam.

4. Xpomarorpaduueckoe onpe/leleHne dTHianerara i dTaHoJa.

5. Beibop mMeTo/1a aHalin3a peajbHOro 00beKTa.

6.11poGooThop 1 PodONOArOTOBKA PeabHOTO 00BEKTA K aHallu3Yy.

7.0npenenenne semtectsa X B peanbioM o0Obekte. Marematnueckas 00padoTKa
pe3yabTaToOB aHallM3a.

7. VAUEBHO-METO/IMMECKOE U MHOOPMAIIMOHHOE (MHTEPHETT -
PECYPCbl) OBECIHHEYEHUE JIMCHWTTIJTMHDBI

Hazsanne 1 BbINOIHbIC AaHHbIC [on Komanue Hamiune B Kosnuectso  |O0ecneue
(aBTOpP, BH HU31aHHS, H3aak CTBO EKTPOHHOI CTYJIEHTOB, HHOCTb

W31aTeJILCTBO, U31aHMS, 9 IK3EMI onoamorteke Bal'y HCMONIb3YIOLLN |[CTYIEHTOB

KOJIMHECTBO CTPAHMLL) JSIPOB X VKa3aHHYIO  [JInTepaTtyp
JuTepaTypy oil. %




AHanuTnyeckas

Xumuns. KonnyecTBeHHbIN
aHanma. Pu3nko-xmmmyeckme
MEeTOAbl aHanmaa: npakTukym
y4ebHoe nocobue /
XapwuToHos tO.A., [xabapos
O.H., Mpuropsesa B.KO. - M. :
F90TAP-Megua, 2012. 120 c.
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nap. - M. . Abpwuc, 2012.

AHAITHYECKAs XUMUS ¢ yued.
AN CTYN. YUPCIKACHMIT  BbICLL.
npog. o0pazoBarus /
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«Axagemusay», 2011, — 448 c.
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OcHOBBI AHANUTHYECKOH
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k., 2007.
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Heunnopenko A.Il. dusuko-
XHMHUUECKHE

(MHCTPYMEHTANIbHbIE) METO/1bI
aHaIn3a. DNeKTPOXUMHYECKUe
METOAbL.  [loTeHunoMeTpHs 1
KOHYKTOMETpPHsI: Yueb.-
MeToA. nocodue / Iloa pen.
B.B.  Kupuanosa. — CIIG.:
HUY UTMO; UXuBT, 2013.
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XeHue . Monsiporpacdus u
BOSIbTaMMnepomMeTpus

Teopetuyeckue oCHOBbLI ©
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XapntoHos 10.A.
AHaTUTHYECKAS XHM M
(aHanmuruka). B 2 k. Ku. 2.
Konnuecrsenublii ananms.
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aHanuza. YueOnuk ans BY30s.
M.: Boiciias wkosa, 2007. 616¢.

8. MATEPUAJILHO - TEXHUYECKOE OBECHEYEHUE

1. Teopernmuecknii kype.
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2. lpakTukym
- Becnl ananmurnyeckue., TexHuueckue.
. Cniexkrpoporomerp CP-46.
- ATOMHO-abcopOumnontblii ciektpometp «Kpant Z-I)TA» ¢ HPOIPAMMHBIM 00CCHEYEHHEM

HaboOpOM Tamir.
4. Tazosbliit xpomartorpad «Kpucraain ¢ gerekropamu 1o terion POBOJIHOCTH. HICKTPOHHOMY
3AXBATY M KANHJUISIPHBIMH KOJIOHKAMM.
5. O0opytoBaHHE sl TOHKOCIOHHOI Xpomatrorpaduu.
6. UK-criektpomeTp.
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[Iporpamma cocTapieHa B COOTBETCTBMM € rpedosannsivmn GIOC BO 1o
nanpasiiennio 04.04.01 Xumust

,
PaGouyio rporpammy CoCTaBull ﬁ a.x.1. npod. Amennn B

Peuensenr
w:((‘; K.X.IL, CT.H.C. nabopatopun xumuueckoro anainza GI'bY BHMM3K
boasifaxos J1.C.

[Iporpamma paccMoTpeHa u 0/100peHa Ha 3ace/laHuu Kade/ipbl XUMUH

NpoToKoI Ne 9 /A or 1470 20 7JTona.
3apeyiomi kapepon i 7,("/,:@ & Kyxtun b.A.
7
</

PaGouass 1porpaMma paccMoTpena Mo ojlodpeHa  Ha o 3ace/iaHnu yueOHo-
MeToueckoit komucenu nanpasienust 04.04.01 Xvmust

npoToKos Ne 7 //,Z or o 52/ 0 207frona.

]
[pejiceiaresib KOMMCCHA Z [ F i h”

P J /
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JINCT NEPEYTBEPXJIEHHWSI

PABOYEN ITPOI'PAMMBI JUCHUATIINHBI

PaGouas nporpamma ogoOpeHa Ha 01 5/ AP/F _yueOHslil rog

ITpoTokoi 3acemanus Kadeapor N (Q/ or 5.09. /6 roja

3aBeyromuii Kadeapoit @Y@

Kyxtun b.A.

<

PaGouas nporpamma ono0peHa Ha £017, /Zﬂ/! yueGHBIN roj

[TpoTokou 3acenanus kageaps! Ne 7 o1 0048, 1% rona

KyXTHH B.A.

/’ —
3aBenyroiuii Kadeapon %M‘r

Pa6ouas mporpamma ono6peHa Ha L0O4 ‘2;// 2019 yueOHBIH ro;i

[Iporokon 3acenanus kageapnl Ne 4 oT 309 1% rona

Kyxtun b.A.

3aBenyromuii Kadenpoi A/éyd’rm’c_q
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