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1. HEJU OCBOEHUS JIMCHUTIJIMHBI

L[eflbfo OCBOCHHUS JUCUHHUIIJIMHBL SABJISICTCSI ()6)"16[‘1”@ CTYJICHTOB TCOPCTUYCCKHUM H
HPAKTUYCCKUM  OCHOBAM XHUMHYCCKHX, (l)H'El’lKO-XHMH‘]GCKHX 141 (I)H'H/ILIC‘CKHX MECTO/IOB
KOJIMYCCTBCHHOI'O aHaliu3a u l/i,[lCHTl’l(l)[dK'dUHl/l BCLIICCTB.

3ajlaua AUCHHITIMHBL COCTOUT B TOM. YTO Ha OCHOBAHHH TNOJIYUYCHHBIX TCOPCTHUCCKUX
SHAHUNH M NPaKTHUICCKOro  OBJIAJICHHS  METOJAMH  aHaJIku3d. a TakiKe MeTOJdaMM  pacyeTra
PE3YALTATOB HKCHCPUMCHTA. CTYJICHTBLI MOTJIH HPABHILHO Hl;l(\llplll'h MCTO/AbI HCCIICTOBAHMWS
BCIIECTB B COOTBETCTBUU € MNOCTABICHHOM fnepea HUMH I'lpO6JIt‘MOﬁ. ])'d'i])[la()'l"d'f'b CXCMY
AHAIN3A, MPAKTHYCCKH [TPOBCCTH CI'0 U UHTEPIIPCTHPOBATL MOJIYUCHHBIC PE3YVIILTATHI.

B pe3ybTaTe U3YUCHH A TUCIHHITIIMHBI 06)"‘]21]0Llll/lﬁCﬂ JOJIZKCH
ITOHUMATL POJIb XMMHUYCCKOTI'O aHalins3a.

- 3HATHh MECTO AHAIUTUUYCCKOH XUMHUH B CUCTEME HAayK:

- BJIAJACTD MCTPOJTOTHUCCKUMHU OCHOBaMH aHa/ln3a:

- 3HaTb CYLIECTBO ]JG'dl\’lll/Iﬁ W TIPpOHECCOB, HCIIOJIB3YCMbIX B AHATTMTUUCCKON XHMMHHU.
HPHUHIIATIBI M 00J1acTH HCIIOJIL30BAHNS OCHOBHDIX METOJ0B XMMHUECKOIO aHaiu3a (XUMHUYCCKHX.
(l)l/l'il'l KO-XUMHYCCKHUX. (1)1131’1‘10&‘1\’11.‘():

- UMCTb NPCJICTABJICHHUC 00 0COOEHHOCTSIX OOBEKTOB aHaIn3a;

- BJIaJ€Th ,\1(’,‘"1"0,D,OIIOI‘I/Ieﬁ Bl)l60pa METOJIOB aHa/In3a, HMETb HABBIKU UX ITPHUMCHCHHI.

2. MECTO JIMCIHUIIJIMHBI B CTPYKTYPE OI1IOIT BO

Jlmcnmmmna «CoBpeMeHHbIC METO bl XHMHUCCKOTO aHaan3a» OTHOCHTCs K 0a30BOI
HACTH  YUeOHOIO  IUlaHa  JUCUMIUIMH 10 HanpapicHuio  noarotosku  04.04.01  Xumus
(KBAMPUKALMA  «MATUCTP» ). MHPOPMALHOHHO W JOIHUYCCKH  CBSA3aHA €O CIACAVIOLWIMMH
JIMCHMIIIMHAMH

- HeopramuyecKas XHMHs (CBOHCTBA HCOPIaHMUCCKUX  BCHICCTB M XMMMYCCKHX
3JIEMEHTOB):

- OpranuyecKas XHMHs (CBOMCTBA OPraHUYECKHX BEUICCTB. OPraHUUeCcKHe pearcHThI.
KOMTIIICKCHI HEOPraHMUeCKUX BEIIECTB ¢ OPraHnuCCKUMM JIMTAHIAMH ):

- (pu3uyecKas XUMHsSE (DAEKTPOXHMUSL, TOSIPOrpaPust. KYJIOHOMETPHs, MOTCHIHOMETPHSL.
COPOHMOHHbBIE IPOLECCHI);

- (pM3KKa (ONTHKA, ATOMHAsH CIIEKTPOCKOIHSL, YICKTPUUCCTBO);

- MaTeMaTHKa (MeTO/Ibl MaTeMaTHUYECKOW CTATHCTHKH ).

OcBoeHMe JIAHHOM JIMCHMIIMHBL HEOOXOIMMO KaK [PE/UHCCTBYIONICE JUIS  CIEAYIOLIHN
JUCHUIUIHI: - «be30nacHoCTh  JKH3HEACHTCILHOCTHY,  « XUMHUYCCKas TEXHOJIOrMs»  (OazoBas
qacTb): «Xpomarorpapusy». «XUMHUECKHI aHaIn3 00bEKTOB OKPYKAIOWIEH cpeiby. « XHMHS
CHEUHAIBHBIX BCUICCTBY. « XHMUS OKPYIKAIOLIEH Cpeibly (BApHATHUBHAS YacCTh).

3. KOMHIETEHIIUN ObYYAIOHIETNOCS, POPMUPYEMBbIE
B PE3YJILTATE OCBOEHUWS JIMCITUTIJIMHBI

B pesyabTare 0CBOCHHs AMCUHIIIHHBI O0VUAIOLIHHCS JT0IKCH JICMOHCTPHPOBATD
CAC/YIONIME PE3YJIbTaThl 00YyUCHHS

3HaTh: HOPMbI TEXHUKH OC30IACHOCTH U YMEHHE PEan30BaTh UX B 1a00PATOPHbBIX H
TeXHOJI0rnueckux yenonusx (OITK-3).

Buajgers: Teopueii M HABLIKAMH MPAKTHUYCCKOH paboThl B H30paHHONR 001aCTH XUMHH
(11K-2):

CIMOCOOHOCTBLIO YHACTBOBATH B HAYUHBIX JMCKYCCHSIX W IPEICTABIATH MOJYUYEHHBIC B
MCCIE/IOBAHMAX PE3YJIbTATBI B BUJIE OTUETOB M HayuHbIX nyOimkanuit (1TK-4):

FOTOBHOCTBIO HCIOJIB30BATL COBPEMEHHYIO allllapaTtypy MpH MPOBEACHUH HAYYHbIX
uccnenopanuii (1TK-3)



VMeTh: peain3oBatTh HOPMbI TEXHHKH O€3011aCHOCTH B 1a00PaTOpHbBIX H
TexHoJorndecknx vesosusix (OIK-2)

4. CTPYKTYPA U COJAEPKAHUE JIMCHUTIJIMHBI

OG11ast TPYA0eMKOCTh JIMCIMIIMHBI COCTABISET 8 3aueTHbIX eanHuIL. 288 qacos.
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Pasjieibl AHCHHIIHHBI
1. Bseaeuue
CoBpemMeHHOE COCTOSIHUE " TEH/ICHLMH pa3BUTHS AHATUTUUECKON XUMWUH:
MHCTPYMEHTAIIM3alKs, aBTOMAaTH3aALLHA. MaTeMaTu3anms. MUHHATIOpU3alus, yBCJIHUCeHHE J10/H
(PU3UUCCKIX METOJIOB. TEPEXO/T K MHOTOKOMITOHEHTHOMY aHalIM3y. CO3JaHue CEHCOPOB M TCCT-
METOI0B.

2. MeTpooru4ecKue 0CHOBbI XUMIIECKOTO aHaJIU3a

OcHOBHbBIC MGTPOHOFI/I‘IGCKI/W [HOHATHUA U HpGJlC'l‘aBJ'leHl/I?[Z U3MEpPCHUC, METOJIbI U CPCACTBdA
IfIBMG[)CE]liﬁ. MeTponomqecxne Tp€6OBaHI/Iﬂ K pe3yjibTaram I/I’SMGPGHI/Iﬁ. OCHOBHBIC TIPUHIIUIILI M



crocobbl OBecreueHus A0CTOBEPHOCTH Pesy/IbTaToB H3MEPEHHd, 10T PELIHOCTH. OCHOBHbIC
CTAAMM  XMMHYECKOro aHajin3a. BpiGop MeToja aHanusa W COCTaBIICHHMC cXeM aHaau3a.
AGCONOTHBIE (0€37TAIOHHbIE) U OTHOCHTEIBHDBIC METOLbl aHaIM3a. AHATHTHUECKHH CHIHAT 1
Hovexu. O0beM HHPOPMALUK B aHATHTHHCCKOM curnasie. CriocoObl OMpeaesieHns CONCPKAHMA
[10 JI@HHbIM QHAJTUTHUCCKHUX H3MEPEHH.

OCHOBHbBIE  XapPaKTEPUCTUKKM ~ METOJA aHany3a;  [PaBHJILHOCTL U BOCIIPOM3BOAUMOCTb.
KOHPQULHEHT  TyBCTBUTCILHOCTH, rpejiest  OOHapyKeHHUsL,  HIKHAA M BEpXHss [PAHUILDI
onpe/eisaeMbIX coaepIKaHUi. Knaccuduxaius MOrPEIIHOCTEH aHaIn3a. CucreMaTHyecKue 1
ciyuaiiHple MOrpetHoCTH. [TorperHocTH OT1e/IbHbIX cTa/Mil XMMHUECKOro aHa/lnsa. Crioco0bl
OLCHKHM TPABUIBHOCTH:  HMCHOIB30BAHHC cTaHaapTHRIX 00pasloB, METOL 100aBOK, MCTOJ
BapLUPOBAHUS HABECOK, COMOCTABJICHUE C APYTHMH METOMAAMH. Crangaprabie 00pasiibl, MX
J3rOTOBJEHME, ATTECTAllUs W HMCIONb30BAHNC. CratucTuueckas o0paboTKa  pe3yabratos
panvepenuil. 3aKoH HOPMAIbHOTO pacripe/ie/eHu coyuaiiHpix OMOOK. - 1 F-pacnpeneieHus.
Cpenee. JCIepeHst. CTaHAapTHOE otionenne. [Iposepka runoTe3bl HOPMaIbHOCTH. FUIIOTE3bI
OJIHOPOJIHOCTH ~ PE3yJIbTaToB uamepenuit.  Cnocodbl ONCHKH npasuibHOCTH.  CTanaapTHbIC
o6pasupl. CpaBHeHre IUCTICPCHI 1 CpelHMX JBYX METONOB aHa/lM3a. PerpeccHOHHbBIH aHAIH3.
VeHob30BaHne METO/1a HAMMEHBILINNX KBALPATOB /1A MOCTPOEHUS IPAyuPOBOUHbIX rpa)MKOB.

TpeOopannsi K METPOJIONHUCCKOH OLECHKE B 3ABUCUMOCTH OT 00bEKTA W LI aHaIn3a. CrnocoObl
HOBBILIEHHUST BOCIPOU3BOAUMOCTH 1 MPABHIILHOCTH  AHAM3A. Opranu3ains 1 MCTO0J0THA
METPOJIOTHIYECKOro obecrieueHust  JIeATEIIbHOCTH AHATUTHUECKOH  CTyKObl.  AKKpEIMTALM
AT THYECKHX JadopaTopuil. [loBepka armnaparypbl. arTecTailis HECTaH/apTHBIX  CPE/ICTB
M3MEPEHUH U METOIMK ananmsa.

OnpeaesieHne xpomatorpadum. [MousiTie O TOJABWKHOH H HenoABUKHON — (hasax.
KnaccuduKarus METOIOB 10 arperartoMy COCTOSIHMIO TOJIBHIKHON 1 Henmo BHIKHOM (a3, 1o
MexaHu3My pazjieieHusi, 10 TeXHHKE spiontenns. CrocoObl MOJydeHHs XPOMAaTOrpamm
((ppoHTATBLHBIH. BLITECHUTENb B, IIOCHTHDIH). OCHOBHBIC [apaMeTppl  XpOMATOrpamMmbl.
OcHOBHOE ypaBHEeHHE xpomarorpadun. CeleKTUBHOCTD u YPPEKTUBHOCTD
XPOMATOrPAPUUECKOr0 PasACICHHA. Teopus TEOPETHUCCKHX TAPCIOK. KuneTrueckas Teopus.
Pasperienie Kak (aktop ONTHMHU3ALMH XPOMATOrPAGUUECKOr0  MpOrecea. KauecTBeHHbIH M
KOMMUECTREHHBI XPOMATOrpAPUICCKHTT aHATHS.

Iazoast xpomartorpadusi. ["a30-ajacopOuHOHHAN (razo-TBepaogasznas) n ra30-KH/AKoCTHAS
xpomaTorpadusi. CopOeHThbl 1 HOCHTEIH, TpeOoBaHus K HHAM. Mexanusm paszaenenns. Cxema
razoporo  xpomarorpada. KonoHku. JleTeKTopbl. MX UYBCTBHTCABLHOCTL 1 CEJIEKTUBHOCTD.
OGacTH TPUMEHEHHS Ta30BOH xpomatorpadu.

JKuaocrnast  xpomarorpadgus. Buabl  KHIKOCTHOH xpomarorpadun. [TpenmyiecTBa
BHICOKOIPPEKTUBHOM KM JIKOCTHOM xpomarorpaduu (BIAX). Cxema KMIKOCTHOTO
xpomarorpada. Hacochl. KOIOHKH. OCHOBHbBIE THITbI JIETEKTOPOB. WX UYBCTBUTEILHOCTH "
CEeJIEKTUBHOCTD.

Ajtcopouponnast  AKHAROCTHAs xpomatorpadus. HopmanbHo-(pazosbiil 1 00OpaLeHHO-
(pazoBbIil BapHAHTHL. [TostpHbIE 1 HEMOJSIPHbBIC HEMOABHIKHBIC (pa3bl U NPUHIKIBL UX BLIOOPA.
Moau(pUIHPOBAHHbBIC CHIIMKATCIH KAK copOenTbl. [10ABHKHBIC (pazbl 1 NIPHHIATIBE HX BLIOOPA.
O61aCTH TPUMCHCHNSA A/ICOPOIHONHOIT KIIKOCTHOT xpomarorpafum.

HonooGmennast  xpomatorpadusi. Crpoenre M (UIMKO-XUMHUHUCCKHE CBOMCTBA
HOHOOOMEHHNKOB. MOHOOOMEHHOE paBHOBECHC. CesleKTUBHOCTD MOHHOTO OOMEHa H (pakTopbl
ero  ornpeaessoumne. OO6s1acTH  NpUMEHEH s HOHOOOMEHHOH  XxpoMartorpadui. Nonnas



xpomarorpadust  Kak  BapuaHT BLICOKOA(PHEKTHBHOM HOHOOOMEHHOM  Xpomarorpadui.
OcoBeHHOCTH CTPOEHHSI 1 CBOHCTBA cOpOEHTOB /LISl HOHHOH xpomarorpapun. OJHOKOJIOHOIHA
151 IlByXKOflOHO‘IHaﬂ HOHHAsA XpOM'd'IUl"le(l)H}l. X npeu MY ecTBa " HE1OCTATKH.
Monoxpomarorpaguueckoe  Onpe/ic/ichue «atvonos  n  anuonos.  Mon-maphad - H
Jurap000MeHHas xpomarorpadus. OOGuwe npuHiuibl. [ToaBHIKHBIC H HenmoABHIKHbBIE (a3bl.
O0J1aCcTH IPUMCHCHHSL.

JKRCKTIO3HOHHASE XpoMaTorpagust. OGume npuHIHIbL MeToa. TIOBUAKHBIE 1 HEIO/IBHIKHBIC
(pazbl. OcOOEHHOCTH MEXAHU3MA pasjenenus. OnpeaensemMbie BEILECTBA 1 001aCTH IIPUMEHCHMS
MeTO/a.

3. CHCKT[)OCKO"ll‘lCCKHC METO/1bl aHAIHU34a

CHCKTP '3H€KTpOM8FHI/ITHOFO U3JIydCHU:. OCHOBHBIC THIIbI B'SaHMOI_lCI\/JICTBl/IH peulecTsa €
1/1'3ﬂyqune;\1: IMUCCU (TerioBasd, J]l‘()MHHCCIlCHlU»Ul). [OIJTOLEHHE, pLiCCCﬂHH@. I<,121CC11(1)}1l\“dl_LHSl
cnempocxonn%cwx METOJ0B 110 YHECPIUHr. KI]EJCCH(])HK&UJ/IS! CﬂeKTpOCKOﬂH‘lCCKl/IX METO/I0B Ha
OCHOBE CIIEKTpa 'Bﬂel\’TpOMaFHI/ITIIOFO U3JTYYCHMA! aToMHasl, MOJICKYJisgpHad. 21600136L1140HH85{.
IMUCCUOHHAI CHGKTPOCKOHH?I.

CriekTpbl aroMoB. OCHOBHbIC 1 BO30YIK/ACHHBIC COCTOAHMS ATOMOB. XapaKTepHCTHKH COCTOSIHUI.
DHepreTHiecKkre  MEPEXOLbL. [lpauia  01d0pa. 3aKolbl  MCIYCKaHWs 1 NOTIOLICHMA.
BeposiTHOCTH  DJICKTPOHHBIX Mepexo/10B W BpEMEHA  JKH3HH BO30YKACHHbBIX COCTOSIHUM.
XapakTepuCTHKH CHEKTPaIbHbIX IWHHI TTOJI07KEHKE B CIIEKTPE, MHTCHCHBHOCTD. [OJYLIMPHUHA.

CriekTpbl  MOJCKYJ,  HX ocobennocT. CXxeMbl  AJICKTPOHHBIX YPOBHEH ~ MOJEKYJIbL.
[IpesicraBieHne O MONHOI YHEPrUH MOJIEKYJT Kak CyMMbl HIIEKTPOHHOM. KoJjebaTebHOR M
ppatareabHoil. OCHOBHBIC 3aKOHDI HOIAOIIEHUS YIEKTPOMATHUTHOTO U3y HCHHS (byrepa) u
3aKOH  M3JIyUYCHUs (Jlomaxuna-1leiioe). Cassb AHATMTUUECKOTO CHIHaja ¢ KOHLIEHTpaLuen
OIPEJIe/IIEMOr0 COCAMHCHNUAL.

Anmnaparypa.  Cnoco0s! MOHOXpOMATH3alHH JIYYHMCTOR  DHEPIUH. Knaccu@uraius
CrieKTpanbHBIX PUOOpPOB UX xapakrepucTuku. [IpuemHuKd nanyuenns. VHeTpyMeHTalbHbIC
nomexu. LHyMbl i OTHOIICHHE CHIHAI-UTYM. OLCHKA MHHUMATLHOTO aHAIMTHUECKOTO CHITHAIA.

3.1.MeToabl ATOMHOI om‘uqecm)ﬁ C[lCl\"TpOCI'\'UﬂHH

/\TOMllO-')MllCCllOHHl)lﬁ METO/l. WCTOUHHMKY aroMu3alin U BO'S6)"7K}1€HH$1: HEKTPUUCCKHC
paszpsiibl (,I[}’I“OBI)I@. NCKPOBLIC, IMOHMIKCHHOTO ll'dBIlCHHﬂ), faMeHa. njasMoTpOoHbl, MH/IYKTUBHO-
cpgzanHas  nJjasma, jazepbl: HX OCHOBHbBIC ,\'LlpElK'I‘C]WlCTl'll\'H. PdOusuuecKue U XUMHYCCKHC
Nporecebl B MCTOUYHUKAX aTOMU3ALINHN 141 BO'B6}'7KLLCHl/lﬂ.

CrekTporpaduueckuii u CTIEKTPOMETPHUECKHH METOJIbl AHANM3A. X 0COOEHHOCTH, 00JIacTH
HPUMEHEHHUS. KauecTBeHHbIi M KOJTMUECTBCHHBIH  aHaIM3 METOJIOM  IMUCCHOHHOM
criekTpoMeTpHit mmavern. OCcHOBHAS arnapatypa: creKTporpadl. KBAHTOMETPBI. [InamMeHHbIe
poromeTpbl 1 criekrpooToMeTpbl.  MeTpoJIOrHcCKie XQPAKTEPUCTUKM W AHAIMTHHECKNE
BO3MOKHOCTH.

AToMuO0-(ayopecieHTHbI MeTOL. [IpHHIAIT METOIA; OCOOEHHOCTH 1 [puMeHeHue.
ATOMHO0-20COPOIIOHHBITT METO/L. ATOMH3ATOPBI (MJIAMEHHbIC U Hernsiamenubie). Merounnkn

H3JIYUCHHS (HaMﬂbl ¢ IOJILIM  KaToO/1IOM. MCTOYHMKH  CIUIOLIHOTO creKTpa. J'l‘cl'it‘pbl). nx
,\"dp'dl\’Tt‘pHCTMKH. C[ICKTP’dﬂbelC 141 (I)H'Sl’ll(O-XHMl/l‘lCCKHC IOMCXH, CrocoObl UX '\"CTp’dHCHVIﬂ.



Mt‘TpOJ’IOFH‘{CCKHC XAPAKTCPUCTUKH, BO3MOIKHOCTH, HPCUMYIIECTBA U HEJOCTATKH METOZa, €ro
CPABHEHHME ¢ aTOMHO-YMUCCHOHHDBIM MCTOIOM.

le/lMepbl HPaKTHYCCKOIo IIPHMCHECHHUS aTOMHO-9MUCCHOHHOTIO H 'clTOMHO-a6COp6L[HOHHOI‘O
MCTOIOB.

2.3.MCT’()JU»I ATOMHOI PEHTICHOBCKOM CHEKTPOCKONHUH

PeHTreHOBCKHE  CHERTPLL. HX  OCOOCHHOCTH, CriocoObl - reneparim. MOHOXPOMATH3AIIMK U
PCTUCTPALMK  PEHTICHOBCKOIO  WM3JAYUCHHS.  Buipl PCHTTCHOBCKOH  CMEKTPOCKOTNHH:
PCHTTCHOOMHUCCHOHHASL,  PEHTICHOA0COPOLIHOHHAS. pentrenoduyopecuentaasn.  punumn
PEHTICHOOMHUCCHOHHON CHEKTPOCKOIHH; PEHTICHOCICKTPANLHBIH MUKPOAHAIN3 (HIEKTPOHHBI
30H/1). OCHOBBI peHTreHO(IyOpecHenTHOI CHICKTPOCKOIMH: OCOOCHHOCTH M 3HAYEHHE MeTO/a
(OBICTPBIH Hepa3py AL MHOFOYIeMeHTH b AHAIN3): IPUMEPBI HCITOIL30BAHHS .

UMHYCCKOM aHalln3e.
2.4./Ipyrue gpusnueckie MeToabl aHATH3A
Macc-cnekrpomerpus. Mnentuduranms i ONPCACIICHUE OPIaHHYECKUX BCILECTB, MIEMEHTHBIH H

M30TOMHLIH anamms. Xpomaro-mace-criektpomertpus. Ofime MPE/ICTABIECHUS. O PE3OHAHCHBIX
(DHP-. SIMP-. Mecchaysposckast CHCKTPOCKOIHSA) U SJICPHBIX MCTOIAX.

6. OLIEHOYHBIE CPEJICTBA JUISI TEKYHIEI'O KOHTPOJISI
YCHEBAEMOCTH, IPOMEKYTOYHOI ATTECTAIIUU 110 UTOI'AM
OCBOEHUS AMCUUITJIMHBI U YUYEBHO-METOJIMUYECKOE OBECHEYEHUE
CAMOCTOSITEJBLHONH PABOTBI CTYJIEHTOB

Peimune-konmpony Nol

] dlosichnre CJlIe1yromime TCPMHWHBI: CTallMoHapHoe COCTOsIHUE, DHCPreTHYeCKue

YPOBHH, OCHOBHOE€ (HODMEU'H)HOC) COCTOSIHHUE, BO'%()}")K,‘]‘;’HHO@ COCTOsIHHE.
norjoumeHue, HCIIYCKAHHME, (l)()'l‘OH. JJINMHa BOJIHBI. yacrora, BOJIHOBOE HHUCJ10,
CIHICKTpaJibHast JTUHH L. HHTCHCHUBHOCTb CﬂCK'l‘PLUIbl’IOfi JIJMHHH. 3ACCIICHHOCTb

IHEPIETHYUCCKUX YPOBHEN. CCKTP MOMIOUIEHMS. CHEKTP UCIYCKAHMSI.

2. O0BACHHTE TPOHCXOKACHHE CHCKTPOB HCHYCKAHUS (OMHCCHOHHBIC) M MO0 LLCHH S
(abcopOumonnbIe) aTOMOB. MOJICKYJTI. HOHOB. siJIEP ¢ MO3ULUMI KBAHTOBOM TEOPHH.

3.Kakumu sennunnamu XAPAKTCPUBYIOTCS JHHHM WM NOJOCHI, HAO/IOTaeMble B
CHCKTPAX MCITYCKAHHUS MIIH [1OITI01LEH s

4.Kakue  Tunel  nepexomon s MOJICKYJIC  BBI3BIBAIOTCS  [OMJIOLIEHHEM  4)
YILTPadHoIeTOBOrO, 6) BUANMOTO. B) HH(PPAKPACHOTO U3IYUCHMs?

S.Kakoit obnactu CHCEKTPA COOTBETCTBYET H3NYUYCHHE C JIHHON BOJIHLI a) 703 um. 0)
11,5 cm, B) 3,68 mrm, 1) 9,25 A’ 2 Kaxum DHEPIETHUYCCKUM TepexoaaM OHO oTBeyaer?
Kakue MeTopl anannza ocHoBanb! Ha THx nepexoax?

0.Kakue sneprerudeckue yposnu u HICPEXO/IbI H3YHAIOT B @) ATOMHOM CHEKTPOCKOIHH. 0)
MOJICKYJIAPHOH  CHEKTPOCKONHUH, B) ANCPHOH CHEKTPOCKONHM?

7Jlns kakux cucrem XAPAKTCPHO MNOSABACHUE a) JHHEHYATHIX CIIEKTPOB, a)
OJIOCATBIX CHEKTPOB ?
8.Kaxolt unTepBan 1iun Boan orsevacr ONTHYCCKOMY CHCKTPAILHOMY JHANA30HY”



+ o
9. Kakue u3 yKa3aHHBIX YaCTHIL HMEIOT B CHIEKTPe JIMHUH. a Kakue nojockl: K . Na. CO. Ar.

Nz. Ba(OH),. MnO,™ .CH; ?

1 . <]
10.Paccunraiite  uactrory (I'm) wu  Bo;mHoBOoe  umciao v (em™ ). COOTBETCTBYIOLIHE
KaKJI0H W3 MEPEYUCIICHHBIX HUKE JUIMH BOJIH YIEKTPOMATHUTHOrO m3myudeHus:  1)400uMm.
0 -7
2)17A", 3)0.030 em, 4)1.3.107 . 5)6.1 mxM.

11.Paccunraiite amMHy BOAHBI  (HM) M BOJHOBOE UMCIIO (CM'I ) JUIS KaKIOH U3
NEPEUMCIICHHBIX HUIKE YACTOT “IeKTpoMaruuTHoro wiayuenn (I'i):1) 1.97.107. 2) 4.75.10"". 3)
6.23.10"°.4)9.56.10".
12.Cormacuo onpenenennio 13-ii I'enepanbhoii KoH(pepenunn no vepam u secam | CeKyH/1a
pagua 9 192 631 770 nepuoam H3IyUeHHs. COOTBETCTBYIOLICTO YHEPrETHUCCKOMY
HEPEXOY  MEMIY  JIBYMsl CBEPXTOHKMMM YPOBHSIMH H30Tona ' Cs. Paccuntaiite 4acToTy
(I'n). BonmoBoe umeno (em” ) u JUTMHY BOJIHBI ( HM. MKM) 9TOT0O [IEpexo/ia.

. -1
13, Haiinre BOIHOBBIC UiCiIa, OTBCUAIOLIME IHEPIHSIM [IEpEXO10B: a) 100 JIx.momb ™ .
-]
0) 1 2B, B) 1 kkan.moan .

I5.Beriucinte  UmMHY  BOJHBI  H3TYUCHHS.  TOMIOMIAEMOTO  MOJIEKYJIOH.  eCTu YHEPIUsl
MOJICKYJISIPHOTO 1iepexoja B pacuete Ha 1 monb pasna: a)0.001 kkan: 6) 1 kxan; B) 30 kkait: r)
100 kian. Kakum criekTpaibHbIM iMana3zoHaM OTBEYAOT YTH JUTMHbI BOJIH

16.B kakux oOnactsx crnektpa OyayT HAXOAMTBLCS CHEKTPATbLHBIC JMHHM, OTBCYAIOLLHE
sHeprusM ( k/lac.mons ): a) 200-800; 6)10-20; 8)'0.01-0.1?

I'7.Jliomunecuupytommii-— Skpan noromaet  yabTpadHoIeTOBONH H3TydeHHe ¢ UTHHOI
BOJIHBL 280 HM M CBETHT 3CJICHBIM CBETOM C JUTHHON BOAHLI 508 1. Kakyto aHepruo Kaxiblii
(boron nepenaeT MOMHHECIIMPYIOIIEMY BEILECTRY?

I8.Ipu u3nyuenun Gorona nosnas >Heprus atoma BOJIOPO1a U3MEHHU1ach Ha 2.56 HB.
Kakosa jumna BoHbI W3nyuaemMoro csera?

19.1pn 001y eHnn 1apoB pryTH H7IeKTPOHAMH YHEPIHs aTOMa PTYTH yBeaMyuaace Ha 4.9 HB.
KakoBa jutiHa BOJIMbI M31yUeHHs aTOMaA PTYTH [IPH HEPEXO/IE B HEBO30YKIEHHOE COCTOSHME”?

20.Kakue 271eKTpoHHbIe Mepexo/Ibl Ha3bIBAIOT pesonancHbnu? [louemy npu ONpeIeICHHH

DJICMCHTOB METO/IOM (])OTOMGT])HH [JIAMEHHW  UCIOJIB3YIOT  PC3OHAHCHbBIC JIMHHWH.
COOTBETCTBYIOLIHE 1IEpexo/laM ¢ [HEPBOIo BO'%6}')KIIC‘HI*{OI‘O _V[)()[*)HSI‘.7
21 .ﬂ()‘ICM)' J1JTs KaueCTBCHHBLIX AHAJIMTHYUYCCKHUX OIIPC/ACIICHH 7} PECKOMCHAYIOT

HCITOJIL30BATE JIYTOBOH Paspsil. a JUls KOJHUYECTBEHHBIX - HCKPOBOI?

22.Hpu Kakom crocode renepatny (miamst. Jiyra ocTosHHOr0 TOKa, HCKpa) CHIEKTpaIbHbIE
JHKMKM Oy tyT nmpe?

23 Hpuroana nm ayra NOCTOSHHOTO TOKA MM BBICOKOBOJBTHAS HCKPA B KAUeCTe
HCIJIAMEHHOTO - aTOMH3aTOpa B arOMHO-a0copOIHOHHOM criekTpomeTprn? OTBET MOTHBHPYIATE.

24.Kakoll M3 METOJOB  MPUIOJAEH JUIS  HPOBCACHHUS  MOJHOIO KAYECTBCHHOIO
AHAJIN3A:  ATOMHO-9MHUCCHOHHBIH MM ATOMHO-a0COPOLMOHHIiT?

25.Kaxue Gakropbl BIHSIOT HA CTENEHL ATOMU3AIMHE BELUICCTBA B MIAMEHH

26.KaKkoi mponeHT aToMOB ONPEACISEMOro 1eMEHTa YUacTBYET B GopmupoBaHmu
AHAJIUTHYCCKOIO CUIrHalia Zl) B IJIAMEHHOW YMHCCHOHHOM CHEKTPOMECTPHHA. 6) B  ATOMHO-
a0COpOLMOHHON  CHEKTPOMETPHH B IIaMeHn?

27.Kak yBenuuuThL JAMCCOUMALNIO OKCHIOB M THAPOKCHI0B MEeTall0B. 00pa3yIOIIMXCS
B I1J1aMEHH?

28.Kak BIMSIET MOHM3ALMSA ATOMOB B IUIAMEHM HA Pe3yJabTaThl onpee/IeHus
IICMEHTA A) aTOMHO-OMHUCCHOHHBIM METOA0M. 0) atoMHO-a0COPOIHOHHBIM MeTOIOM?  Kaknnn
MPUEMAMH MOJKHO MOJABHTH HOHH3ALMIO aTOMOB?

29410 Takoe  MOHM3AIHOHHBIH Oy(ep?

30.Kax siuser npucyrersueconeit Al B pactsope na onpienenue Ca u Sr OMUCCHOHHO-
poTomMeTprHUuecKHM MeTOI0M?

31.Kakne — roproudme  cMecH  MCHOAB3YIOT — AfAS  ONpEACiCHHs  IEJOUYHBIX |
HICJTIOYHO-3CMCJIbHbBIX DJIICMCHTOB MCTO/IO0M IMHUCCHOHHOHN (1) OTOMCTPHH



TIaMEHH ?

32.Kakoii M3 ABYX  MeTOHOB: [JIAMCHHO-9MHUCCHOHHBIH WM aTOMHO-
abcopOUMOHHBIA npeanouTHTEe IeH pu onpejieniennn K, Ba, Be, Ti, V?

33.Ilowemy  npu onpenenrenun  Pb w Zn  npeanoururenen I1J1aMEH H bl
ATOMHO-a0COPOLMOHHBIH METOJ, a He MiaMeH bl ATOMHO-9MHCCHOHHBINH METOT?

34.410 Takoe BHYTpeHHMI cranaapt? Jlis wero ero MCIIOJIL3YIOT?

35.Kaknm TpeOOBaHMsIM JI0JDKHA VIAOBJICTBOPSITH rOMOJIOTHYeCKast napa
JIMHUIAY

36.Paccunraiite korddpuument aromuoro HOMVIOICHHS IMHKA. €CJ/IH [IPH €70 KOHLEHTPALHH
B pactsope 1*10 r/mi1 3HaYeHHe ONTHYCCKO MI0THOCTH 0.512 (amuna wemn ropesiku 10 eu).

Peimune-konmpony No2

I.Kakumu Bennunnamu XAPAKTEPUZYIOTCS MOJOCHI MOTIOUICHUS B MOJIEKYAAPHBIX
abcopOumonubix crekrpax? Kakas PASHUILA MCHLY HCTHHHBIM M CPEJHHM MOJISPHbIM
KOYpuLmenToM nornouenmns?

2.byner nu mabmionarecs ans kakioro us HNPHBC/ACHHBIX HHUIKE PACTBOPOB
OTKJIOHEHHUE or 3dKOHA byrepa-JlamGepra-bepa 17 KaKoe:
OTpUIaTeIbHOE, MOJIOKUTEIIbHOE? pacTBop cradoi KHCJIOTHI, MOrI0maeT
HECCOLMNPOBaHHas  Gopma:  pacTBOp  akBakoMILIeKca M(H>0),. naxomsimerocs s
PaBHOBECHM ¢ KoMIlekcom ML, norsoinaer akBakoMIuiekc.

3Alpn kakux  gamHax  Boan CIACAYET — M3MEPSATb  ONTHYECKYIO  [LIOTHOCTD
pacTBopos  mpum  poTOMETpHYECKOM  aHaiM3e  cMmecH BEUIECTB,  €CIH  MX
CHEKTPLI TIONIOLEH UL HAKJIA/IIBAIOTCS JIPYT Ha JIpyra’

4.Kakoii BaApUaHT CHEKTPOPOTOMETpHH creayert BbIOpaTh. eciu
FIABHBIM - TpeboBanuem  sipasiercst  a) ObICTPOTA  BBINOJAHEHHS. )  BblcOKas
TOYHOCTL  NIPH  JOCTATOUYHO  BBLICOKOM COMACPIKAHMUHK  JJIEMEHTA.  B)  yuer
BIMSAHHS (poHa?

S.Uro HCIIONB3YIOT B KayecTne pacrtBopa CpaBHEHMUS npH
addeperumnanbHom criocobe U3MEPCHHUsI ONTHYCCKOH MI0THOCTH, ecau
OCHOBHOH 3aKOH CBETONOMIOMIEHHS &) BbITOIHSCTCS. 0) He BblnosHseTcs?

6.Ha oxmom pucynke s KoopauHatax  A-/ H300pasuTe  NPOU3BOILHBII
CHEKTP HOTJIOUICHM S poromerpupyemoro pactsopa  (MmeeT  oaHy MoJj10Cy

HOTJIOMIEHUS) W CHEKTP HOIJIOLIEHUs CBETOQHILTPA. HEOOXOJAMMOrO Ul aHAIH3A YTOrO
pacTsopa.

7.Kaxkne 3aKoHbI JeKAT B OCHOBe CHCKTPOYOTOMETPHUCCKOTO  ONPECICHUS  KOHCTAHT
XHMHUCCKUX PABHOBECHI?

8.JList onpenenenus nukens B Bue AUMETHIITIMOKCHMATA HABECKY CTaIH. CojepiKalieil
0.5 % Ni, pactBopuin wu pazdasmin 10 100.0 mo. K annkBore  5.00 mu noGasuin
HEOOXO/IMMbIE peareHThl u pazdasuin 10 50.0 s, Onruueckas mioTHoOCTS OHPECJICIIACTCs [1PU
470 um B xioBete ¢ [ = 2,0 cM. Bbruuciute HABCCKY CTallM, €C/IM ONTUMAIbHOE 3HAUYCHHE
A=0,435.a¢e=1,3'10 n.moms™" om™!

9.0nTHYeCKad  IOTHOCTD pacrsopa  xko(enmna (M - 212.1). coaepaxkatuero 1,000
M HPOTOHHPOBAHHOM (opmbl KoPenna B 100.0 . pasua 0.510 npu jutmue Boanb 272 1w (/
~1.0 cm). Hagecky pactsopumoro kode 2.500 r pactopuan B 500.0 M BOJIbI. AstnkBoTy 25.00
M OCBCTIIHIIM. CTAHJAAPTHBLIMM [IPHEMAMH U JI00ABHE 0.1 M H»SO,. pazdasunn 10 S00.0 M.
OnTudeckas mioTHOCTE HToro pacTBopa B Tex e ycnosusix pasna 0.415. Paccyuraiite MOJISIPHBIH
KOYP(MUIMEHT noraomenms Ko(enHa u ero conepkanme (1/kr) g Ko(e.

10.Mousipuptit - ko uirent OrjomeHus  komiiekca Be ¢ anerunanetonom 1npu
295 um pasen 3.16.10" Mo em™ . Kakoe MHHHMalIbHOE cojiepxkanne Be (% macc.) MokHO
onpeneanTsy 13 naseckn 1.0000 r. pactsopennoii B 100.0 . [IPU U3MEPEHUU ONTHYECKOM



miotHoctH Ha criektpodoromerpe mpu [=10.0 cM. MHHHUMAIbHOC 3HAYCHHME ONTHYCCKOH
[JIOTHOCTH, KOTOPOE MOKHO M3MEPUTL ¢ HEOOXOAMMOH TOYHOCTBIO. CHMTATH PABHBIM 0.010.
M.m.(Be)=9.01.

11.0ntrueckas miotnocts 0,15 M nuxpara narpus B 1M NaOH. oOycnosiennast
MOrJ0LIEHUEM THKPAaT-HOHA (IMMKPUHOBAs KHCIIOTA HE MOIVIOMIACT) PABHA 0.419. B rex xe
yeoBusaX  onrtuueckas miotHoets 030 M pactBOpa  MHKPHMHOBOH  KMCIIOThI  paBHA
0.531.PaccunTaiiTe KOHCTAHTY KMCIOTHOCTH MHKPUHOBOH KHCIIOTHI.
Peimune-konmposo Ne 3

1. Tlouemy npu KOMHATHOM Temieparype JIOMHHECUUPYIOT He BCE
BellecTsa’

o

SIBIISICTCS T JTIOMMHECHEHIMST PABHOBECHBIM MTPOLECCOM

3.Uem oOBscHseTcs Ooliee BLICOKAS CCACKTHBHOCTD JIIOMUHCCICHTHBIX METO0B anajln3a
nmo cpasHenuto ¢ poromerpudeckumu? Ilouemy (yopecueHTHbIE METO/Abl aHAIM3A
4yBCTBUTEIbHEE (POTOMETPHUECKHX

4. Tlouemy npu (p1yopecLeHTHBIX Olpe/IeIICHUX MPE/IbSBISIOT [1OBbILICHHbBIC

TpeGoBanms K YHCTOTE PEAKTHBOB U MOCY b’

|94}

Tlouemy BuA cnekTpa (JIyOpEeCHEHIMH HE 3aBUCUT OT JUIMHbBI BOJIHBI BO30YIKIAIOUIETO
M3ayueHust?

6. Iloyemy  rpaayupoBouHbIi  rpa@uK IpH  (PIYOPECUCHTHLIX OMPEACICHUAX JTHHCEH B
OrpaHMYCHHOM HHTEPBAIC KOHUEHTPALKH?

7. Kax M3MEHSICTCs! MHTCHCHBHOCTD (pJyopecieHinu npu MOHUIKECHUH
TeMITepaTypbI?

8. Tlouemy  namiy HAKAIMBAH M PE/IKO  HCIO/b3YHO1 B KAUECTBC  MCTOUHMKA
W3IIYUCHUST B (DIIYOPECHIEHTHOM aHalu3e’?

9. llouemy HEJIb3sl JIOJITO OCBeATh (ayopecumpytoue pacTBOPbI [pH

HPOBEACHHH (DITYOPECHCHTHBIX ONPECICHUH?

10.B xakux cJiydasix CO(F)_T]IO,ClLlC'I'CH [paBr.10 'St‘pl\"dJIbHOﬁ CHMMCTPHH CIHEKTPOB TOIVIOLLCHHA W
(ayopectieHmn’

11.Kakne XapakTepuCTHKK JTIIOMUHECICHIMH 3aBUCST OT JUIMHBL BOJHBI BO30Y/KIQIOILIETO CBETa 1
rouemy?

12.Y1o  Gosibliie:  KBAHTOBBIH  MiM  dHepreTuueckuii  BbIxo/1 duiyopecuieHimu? [ouemy?

15.Paccuntaiite MHHMMAJIbLHOE COJCPKAHUE LUPKOHUs (%), KOTOPOC MOMKHO OINpEe/ICinThb
JTHOMHHECHEHTHBIM METOAOM B BHJIC KOMILICKCA C MOPHHOM MOJIL3YACH CIIC/IYIOIMMU JTaHHbIMH

-nasecky maccoit 0.1000 r nepesesn B MepHY10 k0sI0y eMKocThio 250.0 mi;

- MaKCHMaJIbHOI BelMuMHe perucrpupyemoro  (Gororoka. pasHoil 250 MKA. oTBevaeT
KoneHTparust upronust 0.1 MKr/mur:

- MHHUMAIbHas BCJMUMHA dpororoka. perucTpupyemMas MUKpoOaMIepMeTpom.
pasha 1 MKA.

Bonpocol k CPC

1. Jlaiite onpe/elieHne aHaIMTHUECKOM XMMHK KaK HayKu. ke npesmer, neliu. 3a1a4um.

2. Kak cBsizana Hayka "aHandTHuecKas XUMHsA' € JKH3HBLIO COBPEMEHHOro OOMIeCTBA
(HayKOI, MPOM3BOJCTBOM, OKPY/KAIOLLEH cpeloii, MeIMUMHON, KAUeCTBOM JKH3HH).

3. HazoBure 0CHOBHBIC 3TAIbl PA3BHTHS dHAJINTHYCCKONH XMMHH.

4. Kak Bbl ONpele]nTe aHAJIMTHYECKHE 3anadn  (0OHapy/KeHue. MACHTH(UKALKs,
orpesesienne, Tectuposanne setects)? OOBEKTH aHamu3a (TBEP/ble, JKHJIAKHE. ra3000pasHble.
[J1a3Ma; MAKPO- H MUKPO- ; OPraHMuecKhe 1 HEOPraHnieckue, OJIM3KNUE U y/IAJICHHBIC).



5. Ilo KakuM npHHIKHIAM KIACCHPUIMPYIOT METO/IbI AHATMTHYECKOH XMMHH (XHMHUCCKHE,
(pusuueckue, OHOIOIHUECKHE: OOHAPYKCHHUSI, WICHTH(OUKALMK. ONpPEICIeHHs: pa3ie/eHus u
KOHICHTPUPOBAHUA: THOPUIHbBIC U KOMOMHUPOBAHHBIC: MIPSIMbIC H KOCBEHHbIE METO1b1)?

6. Meton u mMetoauka. MeTposIorHYecKue napamMmeTpbl MCTOIMKH: MPOJAOIKHTEILHOCTD.
TPYLOEMKOCTb, CTOMMOCTb, IPUOOPHOE 0OecreueHue.

7. Jlaiite onpeneneHue  MeTPOJIOIMYECKMX XApaKTEPUCTUK METOMOB  ONpe/le/eH s
(YYBCTBHTCIILHOCTD,  Mpeiesl  OOHapyKeHMsl.  JHMara3oH  ONPEJCNISeMbIX  COJAEpPIKAHHIA,
BOCITPOM3BOIMMOCTD. MIPABUIABHOCTL, H30UPATEIbHOCTD ).

8. Jlaiite onpejenenne NOHITHIO aHATMTHYECKas CI1yKOA.

9. Opranusanys aHATMTHYCCKON CyKOBI M ¢e (DYHKIMHM: KOHTPOJL TEXHOIOMMUYECKHX
TPOLECCOB, MOHHTOPHHI OKPYIKAIOIICH Cpe/ibl, 3/0POBbsl HACeIeHHs. Cayxk0a KOHTPOJsS 3a
XPAHCHHEM [POJIYKLUHH, ONEPATUBHBIA KOHTPOJIb., CepTu(UKalMs MPOJAYKIHH W XMMHUECKHI
aHasu3.

10. Tpunnmnnsl yHUQHKALUKY 1 CTAHQPTH3AIHE aHATMTHYECKHX METOJ10B.

IT.00ecneuenme XMMHUECKOIO aHAIM3a: XHMHUCCKHE PEAKTHBBI. Kiaccuurauus. odias
XapaKTePUCTHKA, CTCIICHL YMCTOTHI, OUHCTKA.

12. MepHast rocy/ia, ee rpajiyupoBka.

13, Anannruueckne 1npudOpbl: o0Miasi XapakTepucTHka W TpeboBaHMs K HUM: KIace
TOUHOCTH, MOBEPKA, IPALyHPOBKA, COYETAHHE ¢ MUKpOIIpolieccopaMu 1 DBM.,

14, Ananntnueckoe npuOOPOCTPOEHHE, €ro TeHACHIMH (GI0UHO-MOAYIBHBI PHHIINII.
ABTOMATH3ALMS, MUHUATIOPU3ALIIS U JIP.)

15, Hcerounnkn  mndopmanuyn 10 QHAJIMTHYCCKOH — XHMHHM:  [EpHOIMUCCKAs.
MOHOrpaduueckas. yaeOHas auTepartypa.

16. Mexaynapoanble M OTEUECTBEHHbIC COOONICCTBA AHAIMTHKOB. PexomeHiainm
MIOINAK 110 aHamuTHYeCKOH XUMHH.

Bonpocot Kk rzameny

L. Tlepeuncanre METPOIOrHUCCKHE XAPAKTEPUCTHKH METOA0B XHMHUYECKOIO aHaIM3a.

3. Kakumu criocobaMu MOKHO NPOBEPHTH MPABHILHOCTEL aHaIn3a’

4. B yem oranume caydaiHbiX NOrperHocTeil 0T CHCTEMaTHYeCKHX )

5. Kakue BEIMYMHDBI XapaKTEPH3YIOT BOCIIPOM3BOAMMOCTL BLIOOPOUYHONH COBOKYITHOCTH
JIAHHBIX XMMHYECKOTo aHanusza’?

0. [lepeuncinure kpurepun BLIOOpA METO 1A aHAIM3A.

7. Yro Taxoe ananutuueckuit curnan? llpuseaure npuMepbl aHaJIMTHUCCKUX CUIHAIOB B
XHMHYECKHX U (PU3MUECKMX METO/1aX aHaausa.

8. 3nauatne LHQPbI U IIPABUIA OKPYTTICHHS YHCCIl, BBIPAKAIOLIMX PE3Y/IbTaT AHATH3A.

9. Ennunnt CH B ananmse: OCHOBHBIE, IIPOU3BOJIHBIC, BHECHCTEMHbBIE (IKBHBAIEHT, THT].,
MOJISIPHOCTb, MOJISTBHOCTB, HOPMAJILHOCThL, MAaCCOBAs KOHIIEHTPAIUS H JIp.)

11, Coayuaiinple  NOrpemiHOCTH B XMMHYECKOM  aHaimse.  3akon  [aycca.
Bocnpoussonmocts. CTaTuCTHUECKHE KPUTEPHH: MATEMATHUYCCKOE OKMAAHHE (FeHepalbHOE
Cpe/lHee W reHepalibHasl JAHCIEPCHs Cy4aiiHoi BeIMUUHbBL BEIOOPOUYHOE CPE/IHEe, JMCIEPCHs.
CTAHAPTHOE OTKJIOHEHHE, JIOBEPUTCILHAS BEPOSITHOCTD ).

12, CucremaTnieckue norpelHoCTH XUMHUCCKOTO anainsa. [IpaBuiibHOCTE U CocoOb! ee
MPOBEPKH (METOJL CTAHAAPTHLIN 00PA3LOB. CTAHAAPTHBIX J100ABOK., CPABHEHHUSI ¢ pe3y/bTaTaMu
Jpyroro Merojaa u ap.) MIx orpanuyeHust.

13, TorpemHoctyt  OTACABHBIX  CTMI W KOHeUHOro pesyiaprata.  CyMMHpOBaHMe
[OIPELLHOCTEN.

14, Merposornueckoe  olecrieueHne  KOHTPOIs COCTABA  BELIECTB M MATEpPHUAJIOB.
ATTECTalHsl ¥ CTAHIAPTH3ALMS METOAMK. AKKPETHTALMS aHAIMTHYECKUX 1a00opaTopuii.

15. Yro Takoe u3buparenbHocTs MeTo,1a?

16. YTo Takoe TOUHOCTh aHalln3a, KAKMMK BEJIHUMHAMU OHA XapakTepusyercs



17. Kakue CYHICCTBYIOT CIOCOOI ONnpeaCc/ICHUs  KOHHCHTpaluuKu Ha  OCHOBAHHWH
C}"LLIﬁCTB_YIOLLLeri 3dBUCUMOCTH MCIKY aHAUITUTHYCCKUM CUI'HAJIOM U COACPIKAHUCM KoMmroHenTa’

Omoop 1 no02OMOEKA NPOOLI K ANAIL3Y

. Kakue tpeboBanus npeabsaBisiioT K reHepalbHON Npode aHATU3UPYEMOTo BelecTsa’

. Yem onpesensiercst criocod ordopa u pazmep npoObl?

. [pupeanre npumepnl criocoO0B 0TOOPA NMPOOLI B MOTOKE KUJAKOCTH U rasa.

. Kakoel ocobennoctn otdopa npoObl TBEP/IbIX BELIECTB?

. Hazosure criocoObl roMoreHu3annu U ycpeHeHust 1poObl aHAIM3UPYEMOr0 BELIECTBA.

. YK@KUTE MCTOUHUKH NOTPEHIHOCTEN MTpu 0TOOpE MpoObl aHATU3UPYEMOTO BELIECTBA.

. Kaxnm 06pazom MOKHO yUeCTh COAEPKAHHE BO/Ibl B aHAIM3HPYEeMOi 11pode?

. Kakue (axropsl onpeiesior ¢nocod nepene/ieHus aHalin3upyemMoii npoObl B pactsop?
9. Kakumu cpoiictBamu  A0/bKeH  o0naiath  pacTBOPUTEIb.  MCIONBL3YEMBbIH IS

PACTBOPEHUSI AHATU3UPYEMOI TPOOBI?

~N O L) —
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10. TlpuBeauTe npuMepbl HIETOUHBIX. KUCIBIX U OKHUCIUTEILHbLIX TJ1ABHEH.
11. Yem oTirgaeTcst nUpon3 0T CyXoro 030JeHus

Hoenmudpuranus u anaiaus opeaHudeCckux coeOuHenull

1. Yrto rtaxoe (yHKIMOHAILHBIM aHalW3 opraHuyeckux BellecTB? Kak npooauTes
WieHTH(PUKALMS  CTPYKTYPHBIX  (DParMEHTOB M CTPOCHHsI  OPraHHYECKMX  COCMHCHUH
(pYHKIHOHAIBHBIC TPYIIIbL, KPATHBIC CBSI3HM, LIMKIMYCCKHE U JIMHEHHBIE CTPYKTYPbI U 11p.)7

2. Mnentudukanus pa3imuHbIX KIACCOB OPraHHUYCCKUX COCTMHEHN.

3. Kak MOXKHO Onpe/le/MTh HalMYue CJIeJ0B OPraHMYeCKMX BEUIECTB B pa3/jMUHbIX
oObeKrax?

4. Kak npopoauTcs anann3 OMOJOIHUCCKUX U MEAUIMHCKUX 00BEKTOB (PACTEHHS. KPOBb.,
TKaHM, JKHJIKOCTH OPIaHu3MOB)?

5. Yto takoe kauHu4Yeckui ananni? Ero ocoOeHHOCTH.

6. Kax npoBouTest aHain3 MUIIEBLIX MPOJIYKTOB (OCHOBHBLIC KOMITOHEHTBL, TPUMECH )?

Ilepeuenns stabopaTopHbIX padoT

1.Onpeaenene XUMHUYECKHX JEMEHTOB METOAAMH aTOMHO-a0COPOLMOHHON M aTOMHO-
IMUCCHUOHHON CIEKTPOCKOTTHH.

2.CriekTpopOTOMETPUUECKOE OMPE/ICIICHHE ATIOMUHUS ¢ XPOMA3YPOJIOM S.

3.0npenaenenue cTpyKrypsl BetecTna o ero MK- u AMP-cniekrpam.

4. Xpomartorpaduueckoe OnpeaeiieHue dTHaleTara 1 HranoJla.

5. Beibop Meto/1a ananuza peajibHOro 00ObeKTa.

6.11poGooTdop 1 POOONOArOTOBKA PEAIbHOI0 00bEKTA K aHAIN3Y.

7.0npeaenenune BemectBa X7 B peanbHOoM o0bexkTe. Maremaruueckas oOpaboTka
pe3yIbLTaTOB aHAIN3A.

7. VYHEBHO-METO/IMYECKOE 1 HHOOPMAIIMOHHOE (MHTEPHET-

PECYPCbl) OBECHEYEHUE JIMCITUATTIJIMHDBI

No HaspaHie 1 BLIXOAHBbIE JaHHbIC ['on ‘[ Komnue Hanunuue B Konunuectso |Obecneue
n/n (aBTOP, BH H3IAHMS, W3aHn | CTBO INEKTPOHHOII CTYJEHTOB, HHOCTb
W3/1aTeNbCTBO, M31aHMs, st IK3EeMN ononnoreke Bal'y MCTIONBL3VIOULH [CTYAEHTOB
KOJIMYECTBO CTPAHMLL) NIpoB X YKa3aHHYIO  |[JIMTEpaTyp
| auTeparypy oM, %




OcHoBHas aureparypa

OnTuyeckue MeTofbl aHanusa
yyebHo-meToan4eckoe
nocodbue, - ClNo.. CNerTypr,
2010. -52 ¢

www.window.edu.ru

| AHanuTuyeckas 2012 [- http://www studentlib | 20 100
XUMunsa. KonnyectBeHHbIn rary.ru/book/ISBN97
aHanna. Pn3nko-xnmmnyeckne 85970421994 html
MeTOoAbl aHanunaa: NPaxkTukym
y4ebHoe nocobue /
XapwuTtoHos 0. A., [xabapos
O.H. Tpuropsesa B.1O. - M. :
Fr90OTAP-Meawna, 2012. 120 c.
2 CnpaBoyHoe pykoBOoACTBO NO | 2012 - http://www studentlib | 20 100
aHanMTU4eckon  XuMum " rary.ru/book/ISBN97
HUINKO-XUMUYECKUM METOAEM 85437200759 .html
aHanusa  Yue®. nocobwue /
n.B. TukyHoBa, H.B.
[poBHuukaa, A V. ApTemeHko
nap. - M. Abpuc, 2012.
3 Anannriueckas xumus oyued. | 2011 : http://www studentlib | 20 100
IS CTY/L YUPCHAKIACHHIT  BbICI. rary.ru/book
npoa. 00pa3oBaHus / ISBNO78576956292 1.
B.M.Bepwmnnn,  M.B.Bnacosa, il
M. A. Hukndoposa. — M.
Msnarenbekuii LEHTP
«Axanemus», 201 1. — 448 c.
i ~JlonmoannrejbHas auteparypa - |
] Kpuctnan I AHanutuveckas | 2009 - http://www studentlib | 20 100
XMMna, B 2 Tomax. / nep. ¢ rary.ru/book
aHmn M ISBN9785947743890.
BEVMHOM Nabopatopua himl
3Hanun, 2009 - N.1- 623 .
c T 2 -504¢ www. window.edu.ru
OcHOBbI ananuTrieckoid | 2007 30 20 100
2 xummn. B 2-x kH. /Ioa pen.
IO.A. 3onoropa. M.: Bbicu.
K., 2007,
3 Mpyrno I.®., KomwuccapeHkos http://www studentlib | 20 100
AA depopos BAA 12010 |- rary.ru/book




Heunnopenxko A.Tl. dusuko-
XHUMHYECKHE

(MHCTPYMEHTAILHBIE) METO/1bl http://www.studentlib | 20 100
4 aHanuza. Daexrpoxumuucckue | 2013 - rary ru/book

mMeTobl. [loreHunomerpus w www.window.edu.ru

KOHAYKTOMETPHSI: Yued.-

MeTod. 1ocodue / Tloa pen.

B.B. Kupunnosa. — CII6.:

HHUY MTMO: UXubT, 2013.

—34c¢

XeHue . MNonaporpadua u | 2008 - http://www.studentlib | 20
5 BONMbTaMMNEPOMETPUSA. rary.ru/book/ISBN978 100

TeopeTuyeckne OCHOBbI W 5947743579, html

aHannTmndeckasa npaxkTuka /

www.window.edu.ru
nep. ¢ Hem. A.B. Napmauwia

n AW KameHeBa. - M.:
bVHOM JlabopaTopus
3HaHun, 2008 - 284 ¢
6 Xapuronos 10.A. ) 2007 - | http://www studentlib | 20 100
AHanuTHUECKas XM rary.ru/book

(aHanuThka). B 2 ku. Kn. 2.
KonunuectBennbiit anains.
DH3HKO-XUMHYECKHE
(MHCTPYMEHTAIbHBLIC) METO/LbI
ananuza. Yueonuk mwis BY3os.
M.: Boicwas wrona, 2007. 616c.

www.window.edu.ru

8. MATEPUAJILHO - TEXHUYECKOE OBECHEYEHNE
JANCHAUTIVIMHBI

I. Teopernuecknii kype.

JIEKIMH: [TPEe3eHTAlNN (JIMCK)

2. llpakTukym
. Becbl ananuTrueckue. TeXHuUecKue.
. Cnexrpodoromerp Cd-46.
- ATOMHO-a0copOUMOHHBIH criekTpoMeTp «KBanT Z-DTA» ¢ nporpaMMmHbIM 00ecieyeHneM 1
HaOOPOM Jamil.
4. I'azospiit xpomarorpad «KpuceTamn ¢ 1eTeKTopamMu 110 TerIonpoBOIHOCTH, YIEKTPOHHOMY
3axXBaTy M KalWUBSIPHBIMU KOJIOHKAMH.
5. O0opytoBaHKe JUIsl TOHKOCIOHHO Xpomarorpaduu.
6. MK-criekTpomerp.
7. AHaQJIM3aTOp PTYTH.
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[Iporpamma cocTaBieHa B COOTBETCTBHH € rpebosanusiv PIOC BO 110
nanpasiexuio 04.04.01 Xumus

Pabouyto nporpamMmmy coCTaBuJl /%’ LXH. ipod. Amennn BT

Penensent

% K.X.H., CT.H.C. J1a0OpaTOpUK XUMHYECKOrO aHan3a dI'bY BHUM3IK
boatuakos .C.

[IporpaMma paccMoTpeHa 1 0/100peHa Ha 3ace/iaHnm kadeipbl XUMHUH

rnporoxos Ne F/. ( or A6-° 207 rona.

3aBe yloluii Kadeapou / l» Yo te A Kyxtun b.A.

PaGouass nporpaMma paccMotpeHa  u ojloOpeHa Ha  3aceaHuu yueOHO-
MeTonHuecKkoi komuccuu narpapienus 04.04.01 Xumust
nporokosr Ne ST or A %16 205 Tona.
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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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