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I HEJIM OCBOEHUSI AACHUTIIMHDBI
Llenabio OCBOCHHS  IMCUMIIMHL]  sBIIseTCs o0yueHue cTyaentos COBPEMEHHBIM
TCOPETHYCCKUM M IKCIIEPUMEHTATBHBIM METOIAM  UCCIIEIOBAHUS B XMMHU: MOJICKY ISIPHO-
abcopbumnonnas CIEKTPOCKOIHS. ATOMHO-a0COPOUHOHHAas CHCKTPOCKOMHUA. METO/bl SLIEPHO-
MArHUTHOTO pe3oHanca u XpoMatorpauyeckie MeTopl HCCICA0BAHUS BELLECTB.

2. MECTO JJUCUUTLIUHDBI B CTPYKTYPE OIIOI BO
Hucunnnnna «Teopernueckne n IKCIEPUMEHTANIBHBIC METOABI MCCICA0BAHMS B XHMHH»

OTHOCHTCS Kk 0a30BOM wactn yueBHoro I1aHA  AMCLMIIKH 10 HAMPaBACHHIO [OArOTORKH
18.04.01 Xumunueckas TEXHONOTHS (KBATHpUKaLs «varueTpy). MHPOPMALIHOHHO 1 f0rHuecky
CBA3AHA CO CACAYIOIMMH ANCUMIAHHAMK:

- HCOpraHnuueckas Xumusi (CcpoiicTsa HCOPraHHYECKMX  BEILECTB M XMMHUCCKHX
JICMEHTOR);

~ OPTAHHYUCCKAS XHMHS (CBOHCTBA Opranmyeckmy BCILECTB. OpraHuyecKue peareHTh.,
KOMILICKCBI HEOPIaHHUCCKHX BELCCTR ¢ OPraHUYeCKUMH JTHTaH 1AM ):

- pusnueckas xuvus (ICKTPOXHUMMSL. HOAAPOrpadust, KYIOHOMETPHS. OTEHLHOMET pHsi.
COPOLHOHHBIE NPOLECCh):

- pu3mKa (onTHKa. aToMHas CHEKTPOCKOIHS, YICKTPHUECTRO):

- MATEMATHKa (METObI MAaTEMATHYECKOH CTATHCTHKHY ).

3. KOMIIETEHIMH OBYYAIOUIETOCSI, DOPMHUPYEMBIE
B PE3YJILTATE OCBOEHUSI JANCHUTIIINHBI

B pesynbrare ocsoenus ancunnmmmn, OOyuarouiics 10men JAE€MOHCTPHPOBATE
CACAYIOUIHE pesyabTaThl 00pasoBans:

= 3HATh OCHOBBI AHATUTHYECKON XHMHH:

= YMETh NIPHMEHATH OCHOBHBIC 3AKOHBI XHMHH APH OOCYKACHUH MOV YEHHBIX
PESYIILTATOR. B TOM 4MCAC ¢ NpHUMeHeHTem HHOOPMALHOHHLIX 6a3 AaHHBIX °

- BIAICTh HABBIKAMH XHMHYUECKOTO IKCIEPHMEHTA. OCHOBHLIMH AHATUTHYECKHM M
METOIAMH  HCCNeA0BAHNS XUMMYECKUX BELLECTS 1 MAaTepHasoB,

B pesynurare ocsoenns anciumnammm 0OyHatoLHiics A01KeH 00namats CHEAVIOLIUMH
KOMOETCHUHAMH:  CNOCOBHOCTBLIO K npodeccHonanshoil  skenayararms COBPEMEHHOrO
0dOpYI0BaHMS M MPUOOPOB B COOTBETCTBHM ¢ Har PABACHHEM 1 npodunem noarotosku (OI1K-
3): CHOCOBHOCTBIO MCHONBIOBATE COBPEMCHHBIC NIPHOOPLI H  METOAMKH. OpPraHH30BBIBATE
IPOBEACHHE IKCIICPUMEHTOB M MCHLITAHMI. HPOBOINTE uX 00pabOTKY M aHAIM3HPOBATH MHX
pesynbrate (ITK-3).

4. CTPYKTYPA U CONEPKAHUE JUCLINTLI MHLI

Obuias tpyoemkocTs ANCLUHNIHHG! CocTaBageT 4 3aueTHuIN eanHuw, 144 vaca.
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8 M051eicyﬂgpuu-aﬁcupﬁunuﬂuan CIIEKTPOCKOINSE

Monexyasipuas abcopbumnonnasn CHEKTPOCKOMUS (cnenchquOTomeTp;m). Cesa3p
XHMHYECKOH CTPYKTYPBI COCAMHEHMS ¢ abcopOLUHOHHBIM CHIRKTPOM. DYHKIHOHANBHBIN aHANN3
no  KonedaTenbHBIM ¢ JIEKTPOHHBIM  cniekTpaM. CBA3bE  ONTHYECKO MUIOTHOCTH ¢
KOHUeHTpauueit. OCHOBHONH 3akon CBETONOrNOWEH s OCHOBHBIE MPHYMHBI OTKIIOHEHHS OT
3aKOHA (MHCTpYMEHTANBHbBIE W (l)H.’}JdKO-XHMHLIECKHC), [lonstre 06 mertunnom u KayKy1emes
MOJSIPHOM KO3 (uumenTe mornomenns.

Criocodn MOJTYYCHUS  OKPALUCHHBIX  COEIMHEHMI. DoTomeTpryeckue AHATHTHYECKHE
PEareHTb: TpeboBaHus Kk Hum. CHocoGus ONPEACNCHNS KOHUEHTPALMH BElIeCTE. M3mepenue
BHICOKHX.  HH3KUX  ONTHYECKHX  [IOTHOCTE] (Anddepenunansapiii METOd).  AHnanuz
MHOTOKOMITOHEHTHBIX cHeTeM. TTpumenenne MCTONa A7 MCCleNOBaHNs peakumii B pacTeopax
(KomIiekcoobpasoBan s, HPOTOJIHTHYECKHX, MPOLECCOB arperaium), CONMPOBOIKAAIOLLAXCS
H3MCHCHHUEM CHEKTPOB MOIOLICHHS. Metponornyeckue NAPAKTCPUCTUKH M aHAIMTHYECKHe
BOSMOKHOCTH. [IpuMeps! npakTHueckoro [IPHMEHEHHN S METO 14,

Mousexyasipuas JHOMHHECHEHTHASI CHEKTPOCKOIHS, Knaceudukarms BH/10B
MOMHHCCIHCHLMH 1O HCTOYHHKAM BO3OYIKACHHS (XEMUITIOMHHECICHILIS. OHomoMHHeCTIeHIIHS,
VICKTPOTIOMHHECHEHLNS, (POTOMOMUHECTICHIHS | Ap.). MEXAHU3MY U JUTHTENBLHOCTH CBEYEHMS.
Dayopecuenuus u (ocopecuenuns. Cxema SA610HCKOMO. 3akon Croxca-Jlommers. [pagnmo
3EPKATbHON cummeTpun JleBmmnna, PakTopel, BAAIOWIME HA HHTEHCHBHOCTE JTFOMHHECLIEHIIMH.
Tyuwenne momunecuenm, CrieKkTpanbHble 0 (BH3NKO-XUMHYeCKe nomexu. Konundectrennprii
AHAIINZ  TIOMUHECLIEHTHBIM METOOM. MeTtponoruueckue NAPAKTEPUCTHKH M aHAIMTHYECKHe
BOSMOMHOCTH  MeToma.  CpaBHEHHE  BOIMOKHOCTEI] MOJICKYIAPHOH — abcopbumonnoii  u
MOMHHECLEHTHOH  CNeKTPOCKOnMH MpH  ONpPENCNEHHH  HEOPraHMYECKHX  COCTMHEHMI].
Hpenmymieerra  momuuecuenTHoi] CHEKTPOCKONMK NP HIAeHTH(UKALUK OnpeaeeHHK
OPFaHHYECKHX COCMMHEH M.

UK-cnexrpockonms, Konebarensno-ppamare ibupie CHCKTPBI - norioueHns.  O6nacTs
OTNEYaTKOB  nasiblies. CTpyKTYpHO-rpynnosol  ananus. bmwknas  UK-o6macty
WICHTH(MKAIMYM BelecTs.



MEXAHH3MY pasfiefieHus, Mo TexHuke BoinoiaHeHus. CrocoObl MONYYEHHsI XPOMATOrpamMm
(ppoHTAIbHBIA. BBITECHHTEIbHBIH, 31t0eHTHBIH). OCHOBHBIE MapaMeTpbl XPOMATOrPAMMAbI.
OcHoBHOE ypaBHeHue Xpomarorpaguu. CenexTHBHOCTb " 3P heKTUBHOCTD
XpomaTtorpapuueckoro paszaencHus. Teopus TeopeTHuecKHX Tapenok. Kunernueckas teopus.
Paspemenme kak daxrop ontumuzannu xpomarorpapuueckoro mpouecca. KauecTBeHHbIH U
KOJIMYECTBEHHbII XpoMaTorpaduueckuil aHanus.

I'asoBasi  xpomartorpadmusi. ['azo-agcopOumonnas (raso-teepaodasnasi) u  raso-
mwuakoernast xpomartorpadus. Copbentbl 1 HocuTen, TpedopaHus K HUM. Mexannsm
pazaenenus. Cxema razosoro xpomarorpada. Kononku. JIeTeKTopel. X 4yBCTBUTECILHOCTL H
ceneKkTHBHOCTh. ObnacTu npuMeHeHus ra3oBoii Xxpomarorpaduu.

Kuakocernasi xpomarorpadus. Buasr sxuakoctHolt xpomartorpadun. [Ipenmyiiectsa
BBICOKOY(D(PeKTHBHON  KMAKOCTHOH — Xxpomatorpapuu  (BOKX). Cxema  KHAKOCTHOrO
xpumaTorpa(})a. Hacocer, kononku. OCHOBHBIE THIIBI HETCKTOPOB, HX HYYBCTBHTCIBLHOCTL H
CEIeKTUBHOCTb.

Ancopbumonnas kuakocTruass xpomarorpadus. HopmanbHo-dasosbiil u 0OpalieHHO-
(azoBblil BapuanTel. [ToaspHble W HEMOASPHBIE HENOABHIKHBIE (pa3bl M NPUHLMIIBI MX BhIOOpA.
Momuduumposansbie cunukarenn kak copbentsl. [loasuikHbie a3kl B NPUHLKIL HX BhIOOpA.
Obmacti npuMeHeHNs aacOPOLHOHHOI HKUIKOCTHOH XpoMaTorpaduu.

Honoodmennan  xpomartorpadgusi.  CrpoeHue u  (PU3HMKO-XMMHYECKHE  CBOHCTBA
noHooOMeHHNKOB. MonooOmenHoe paBHoBecue. CeeKTUBHOCTh MOHHOrO oOMeHa M (akTopsl
ero onpenensiomme. OGacTH NPUMEHEHUS HMOHOOOMEHHOH Xpomarorpapuu. HMonHas
xpomatorpagus  Kak  BapuanT  BeICOKOA(PEKTHBHOH HOHOOOMEeHHOH  Xpomarorpaduu.
Oco0eHHOCTH CTPOEHHMSI U CBOHCTBA COPOSHTOB U1t HOHHOH XpomaTorpaduu. OQHOKOIOHOYHAS
¥ JABYXKOIOHOYHAS HMOHHAs Xpomarorpadus. HMX [PEeHMyILIECTBA M HEJOCTATKH.
Wonoxpomarorpauueckoe — onpejefieHHe  KaTHOHOB M aHuoHoB.  Mow-mapuas  u
nurangoobmennas xpomarorpadus. Ob6mune npuHumnel. [oaBuikHbIE n HeMOABMIKHBIE (a3bl.
O6nacT npUMEHEHHS.

Xpomaro-macc-cniekrpomerpusi. O6ime npuaimnbl Metona. [loasuKHbIE 1 HENOABHIKHBIE
dassl. OcobennocT MexaHu3Ma pasaeneHns. OnpeaenseMple BEMECTBA H 001ACTH IPHMEHEHNSI
mertona. JleTekTophl.  TaHJeMHas — Macc-CriekTpomerpus.  Macc-cnektpomeTpel.  Mace-
cnextpomeTpus. Maentudukauus u onpeieneHue OpraHMyeCKHX BELIECTB: IJIEMEHTHLIM H
M30TOMHBIN aHATH3.

3 SIMP- enekTpockonusi

Pezonancubie metoanl — 1P, IMP. Ocnosbl MeTo10B. CTPYKTYPHO-TPYNIOBOH aHalu3
n uaentuduranus Bewects. McenomszoBanme Meroma SIMP  ang  ycranoBneHust peruoHa
MPOMCXOMKICHHSI IPOAYKTOB )KMBOTHOTO ¥ PACTUTENBHOTO MTPOUCXOKICHHA.

5. OBPA3OBATEJILHBIE TEXHOJIOI'MH

[Ipn M3ydeHHn TEOPETHHECKOro Kypea Hcnomabsytores meroanl IT - npuveHeHue
KOMITBKOTEPOB /I JOCTYHA K HHTEPHET-PECYPCaM, UCMOIb30Banne 00yHaromuX nporpaMm st
paciiMpenus  MHPOPMALMOHHOTO  1ojis, obecrneueHus  yaobcTsa  npeobpaszoBanus W
CTPYKTYpPHPOBaHHsA HHPOpMALHHK U1 TpaHcopmalny e€ B 3HaHHUe.

[Ipenoanecenne TeOPETHIECKOr0 MaTepHaia OCyECTBISCTCS ¢ MOMOLIBK) 3NEKTPOHHbIX
cpeacTB 0OYHEeHHs NP HENOCPEACTBEHHOM MPOYTEHHH JaHHOTO MaTtepualia JeKTOpoM.



JIis  OLEHKM OCBOEHHS TEOPETHYECKOro MaTepuala CTYJAEHTaMH MCIOJB3YHTCS
TPaJMIHOHHBIE [HCHMEHHBIE W YCTHBIE KOHTPOJBHBIE ~MEPONPHATHA  (KOMJTOKBHYMBI,
KOHTPOJIbHBIE PadOThI).

[pu OCBOEHMH MNPAKTHHECKHUX 3aHATHIl CTYIEHTaM MpeinaraeTes HHAMBHAYyalbHasd
paboTa, rje Kax/blil nojayvaeT CBOE 3a1aHue.

6. OHEHOYHBIE CPEJACTBA JIUISI TEKYIIEI'O KOHTPOJIA
VCIIEBAEMOCTH, IPOMEKYTOYHONH ATTECTALMH 10 UTOI'AM
OCBOEHUS JIMCHUILIMHBI U YYEBHO-METOJNYECKOE OBECHEYEHHUE
CAMOCTOSITEJIbHOM PABOTBI CTYJIEHTOB

Peamunz-konmponn Nel

1.[Tosicuure chaenyromue TEPMHHBL CTALMOHAPHOC COCTOSHHE, SHEPIreTHYCCKHE

YPOBHH. OCHOBHOE (HOpMalibHOE) COCTOSIHHE. BO30YXKIEHHOE COCTOAHME,
[Oriomenne, wucnyckasue, (OTOH, JIMHA BOJHBL, HacToTa, BONHOBOE HHCIIO.
CTIEKTpanbHast JIMHHS, HHTEHCHUBHOCTB cnepraanOH JTHHHH. 3ACEIIEHHOCTD

IHEPreTUHECKUX YPOBHEN. COEKTP MNOrIOLICHMs, CIEKTP HCITYCKAHHUS.

2.00BscHATE TIPOMCXOKICHHE CHEKTPOB HMCMYCKaHUsS (IMHCCHOHHbIC) M MNOFIOLICHHS
(aGcopOUMOHHBIE) ATOMOB, MOJIEKYJ. HOHOB. AA€p ¢ MNO3ULUMKIA KBAHTOBOH TEOPHH.

3. KakuMH BeIMUMHAMH XapaKTepU3YIOTCs JIWHHH WIH NOJOCH. HabMOAaeMble B
CTIEKTPAX MCITYCKAHUsS MITH MOTJIOLIEeH A

4 Kakue TUOBI TEPEXOA0B B  MOJeKyle  BbI3bIBAIOTCA  MOrIOULICHHEM  a)
yabTpadHoaeTOBOr0, ) BUAMMOT0, B) HHOPAKPACHOIO M3/TydeHUs?

5.Kaxoii 061acTi CIeKTpa COOTBETCTRYET M3lydeHHe ¢ ANnHOH BomHbl a) 703 HM. 0)
11.5 em. B) 3.68 Mim. 1) 925 A" ? Kakum JHepreTHYecKHM [€PEX0]1aM OHO OTBevaeT?
Kakme MeTO/bl aHAIN3a OCHOBAHBI HA 3THX nepexoax”?

6.Kakie sHepreTHUECKHe YPOBHHU U MEPEX0/Ibl H3YYalOT B @) ATOMHO#H CHeKTpocKonuy, 0)
MOTEKYISIPHOH  CHEKTPOCKOMHHM, B) SAEPHON CHEKTPOCKONHH?

7.Jl1s KakuxX CUCTeM XapakTepHO MOsBJIEHME &) JHHEHYaThIX CHEKTPOB, a)
MOJIOCATHIX CIEKTPOB ?
8.Kaxoli uaTepBan ATHH BOJAH OTBEYAET ONTHHECCKOMY CHEKTPalbHOMY aManazony’

9. Kakue u3 yKasaHHbIX YaCTHIL UMEIOT B CIIEKTPE JIMHUK. @ KaKHE M0JI0ChI: K", Na, CO, Ar,
N5, Ba(OH ), MnO4 .CH; ?

10.Paccuuraiite wacroty (I'm) ©  BOJAHOBOE  HYMCIO V (cM™ ), COOTBETCTBYIOLINE
KQKIOH M3 TMEpedyHCIeHHBIX HIKe [UIMH BOJH 3MEKTPOMArHMTHOro wm3mydeHus: 1)400mM,
2)17 A”. 3)0.030 cm, 4)1,3.107 , 5)6,1 mxm.

| 1.PaccumTaiiTe AaMHY BOJHBI  (HM) M BOJHOBOE YHMCIO  (CM™ ) JUIS Ka&KIoH M3
MEPEeUNCIEHHBIX HUYKE YacTOT HIEKTPOMArHuTHOrO u3nydenu (I'm):l) 1,97.10°, 2) 4.75.10", 3)
6.23.10". 4) 9.56.10".
12.Cornacho ompeznenenuio 13-i IenepaisHoii KoH(pepeHuun mo MepaM W Becam 1 cekynza
pagra 9 192 631 770 nepuojam wH3y4deHHUs, COOTBETCTBYIOUIEIO IHEPreTHHECKOMY
Mepexoay  MEXAY  ABYMS CBEPXTOHKMMH YPOBHAMM H30TOMNA 137Cs. PaccunTaiite yacToTy
(I'u), BoTHOBOE HMCITIO (em™ ) M JIUTHHY BOJIHBI ( HM, MKM) 9TOTO NEpexoa.

~ e . g =1
13. HaiipTe BOJHOBBIE YMC/d, OTBEYAIOLIME SHEPIHIM MEPEXOI0B: a) 100 Jik.Monb .
0)19B.B) 1 KKAIL.MOIB .

15.Beiumciite  [UTMHY BOJHBI  M3JIYYEHHs, TOIJIOMIAEMOr0  MOJICKY/IOH. eCliM  JHEprug
MOIIEKYISPHOro nepexosa B pacyere na | mons pasna: a)0.001 kxan: 6) 1 kkan; B) 30 kkait: r)
100 kxam. Kakum criekTpaibHbIM IHAnasoHam OTBEHaroT ITH JUTHHbI BOJIH

16.B kakux obaactax crekTpa OyAyT HAXOAWTLCS CHEKTPalibHbIC TMHMH, OTBEHAIOLLHE



sHeprusM ( xJlx.moms ): a) 200-800; 6)10-20; 8)'0.01-0.1?

17.JlroMiHECHMPYIOIINE  3KpaH  MOIJIOWAET  YIbTPa(pUOIETOBOH H3IIyYeHHE C AJTHHOH
BOJHBI 280 HM M CBETHT 3€JICHBIM CBETOM C JUIMHOM BoJHBI S08 HM. Kakyro 3Hepruto Kaxmablii
(OTOH nepenaeT MOMHUHECIMPYIOLIEMY BellecTBY?

18.I1pu usnydenuu (POTOHA MOJHAA IHEPrUd aTOMa BOJOPOAa M3MeHHUIach Ha 2,56 3B.
KaxoBa JUiHA BOJHEI H3IYUAEMOT0 CBeTa?

19.ITpu 0GnyueHun NapoB PTYTH HIEKTPOHAMH IHEPIUs aTOMa PTYTH yBeauuuiack Ha 4.9 3B.
KakoBa 1uiMHa BOJTHBI M3IVHEHHS ATOMA PTYTH MPH NEPEX0/ie B HEBO30Y/KACHHOE COCTOSHHE?

20.Kakue 271eKTpOHHBIE TIEPEXOIbl HA3bIBAKOT pe3oHaHcHbiMU? [louemy npu  onpeaeneHuu
3IEMEHTOB METOI0M (GoromeTpun MJIAMEHH HCIOJIB3YIOT PE30HAHCHBIE JIMHUH,
COOTBETCTBYIOLIME MEPEX0iaM ¢ MepBoro Bo30yKIEeHHOro ypoBHs’

21.IMowemy  aas KAueCTBEHHBIX  AHAJIMTHYECKUX  OMNpEAeJeHHH PEeKOMEHIYIOT
UCIONB30BaTh AYTOBOH Pa3psil. a A1 KOTHYECTBEHHBIX - HCKPOBOH?

22.I1pu kakom criocobe reHepailiy (miaMs. Ayra NOCTOSHHOIO TOKa, MCKPA) CHIEKTPaIbHbIE
anHAM OyayT tmpe?

23 Ilpuroana nu jayra MOCTOAHHOTO TOKa HJIM BBICOKOBOJIBTHAS MCKpa B KadecTBe
HEMJIAMEHHOIO aTOMHU3aTopa B aToMHO-abcopOuuoHHO# criekTpoMerpun? OTBET MOTHBUPYHTE.

24 Kakoii u3 METONOB MPHUrOAeH Ui MOPOBEACHUA  IIOJHOTO Ka4YeCTBEHHOIO
aHanM3a:  aTOMHO-OMHCCHOHHBIH MM aTOMHO-a0COPOLIMOHHBIH?

25.Kakue (akTOpbl BIMSIOT HA CTEMEHb ATOMU3ALlMK BEIIECTBA B MIAMEHH?

26.Kakoii npoueHT aTOMOB ONpeAenseMOro 3eMeHTa y4acTByeT B (JOpMHUPOBAHHH
AHAIMTHYECKOTO CHIHANA a) B JIAMCHHON YMUCCHOHHOM cnekTpoMeTpru. ©) B aTOMHO-
abcopOUMOHHOR  CIIEKTPOMETPUM B MulaMeHn?

27 Kak yBeJIMuUTh JMCCOLMALMIO OKCHAOB M TMAPOKCHI0B METaJI0B. 00pasylomuxcs
B N1amMeHu?

28 Kak BnWsgeT HOHHU3ALMS ATOMOB B [JAaMEHW HA pe3yabTaTbl ONpeieleHus
3IEMEHTA ) AaTOMHO-DMUCCHOHHBIM MeTOI0M, 0) atoMHO-a0copOuMoHHbIM MeToaoM?  Kakumu
MpUEMaMi MOKHO [01aBUTh HOHH3ALMIO ATOMOB?

29.Yro Takoe HMOHM3ALMOHHBIH Oydep?

30.Kax srnusieT npucyrcruecoseil Al B pactBope Ha onpaenenne Ca u Sr 9MHUCCHOHHO-
GoromeTpudecKuM MeTogoM?

31.Kakue roproume CMECH  HCMOJB3YIOT  JUis  ONpelesieHMss  UIeNOYHBIX |

eI0YHO-3eMebHBIX IIEMEHTOB METO/10M IMHUCCHOHHON doTomeTpun
niaamMenn?
32.Kakoit  wu3  OBYX  METOAOB:  [MJAMEHHO-DMHCCHOHHBIA  MJIM  ATOMHO-

abcopbunonHblil npeanouTutesnen npu onpeaenernn K, Ba. Be, Ti, V?

33.Ilouemy mnpu onpemneneHun Pb  wum  Zn  npeanoyruTeneH  njlaMEHHBIH
ATOMHO-20COPOIHOHHBII METO/, @ He MIAMEHHBII aTOMHO-IMHUCCHOHHBIH MeToa?

34.Yro Takoe BHyTpeHHMiT cranaapt? Jlns yero ero uenonb3yor?

35.Kaxum TpeboBaHUAM J0JKHA YIOBIETBOPATE rOMOJIOrHYecKast napa
TIHAI?

36.Paccunraiite koadpuumueHT aTOMHOT0O NOTIOLEHHS LIMHKA, €CITH MIPH €r0 KOHIEHTPaLHH
B pactBope 1*10 r/mn 3Hauenue onTudeckoi naotHoctr 0.512 (nmua wenu ropenku 10 cm).

Peiimune-konmposn No2

| Kakpvmu BenumaunHaMu XapakKTCpH3YHOTCH MNOJOCHl MOTrIoMMeHnsd B MONEKYIIAPHBIX
abcopOumnonnbix cnektpax? Kakas pasauua MexAy HMCTHHHBIM H CPEIHHM MOJSIPHBIM
k03] dumerToM nornomexus?

2.byner nu HabioaaTbcs A8 KaKAOro M3 MPUBEACHHBIX HHIKE pPacTBOPOB
OTKJIOHEHHE oT 3aKOHa Byrepa-Jlambepra-bepa " KaKoe:



OTPHLATEIBHOE, MOJOKHTEIbHOE? pacTBop cnaboi KHCJIOTHI, MOromaeT
Heauccouuupoanuas ¢opma; pactBop aksakomminekca M(H,O),. Haxoasuerocs B
paBHOBECUHH ¢ KoMIIekcoM ML, mornomaer akBakoMILIEKC.

3.0Ipn  Kakux  OMHaxX  BOJH  CIEAYET M3MEPATH  ONTUYECKYH)  IUIOTHOCTD
pacTBopoB  npH  (POTOMETPHYECKOM  aHa/lH3e  CMECH  BEINECTB. €CIH  HX
CIIEKTPHI MOTIOLIEHUs HaKIaAbIBAlOTCS APYT Ha Apyra?

4 Kakoii BapuaHT CreKTPOoPOTOMETPHH crenyer BbIOpaTh, ecnu
rnaBHbiM  TpeboBaHueEM ABnsSeTcs a)  ObICcTpoTa  BBIMOJHEHUS, O) BBICOKAs
TOYHOCTB [npH JOCTATOYHO BLICOKOM COJACpPMaHHH 3JIEMEHTA. B) YUeT
BausHus pona’

IR S HCIONB3YIOT B KayecTee pacTBopa CpaBHEHUS npu
auddepenuaibHoM crnocobe H3MEpPEeHUs ONTHYECKOM MJI0THOCTH. eCIu
OCHOBHOM 3aKOH CBETOIMOIIOMIEHHS a) BEIIONHAETCs., 0) He BBINMOMHsIeTCa?

6.Ha ognom pucyHke B KoopauHaTax A-4 u300pasuTe MPOH3BOJIBHBIH

CHEKTP norjoueHus  POTOMETPHPYEMOro  pactBopa  (MMeeT  OJHY  [OJoCy
MNOrJOEHHA) W CMNEeKTP MNOTJIOLIEHHS CBeTOQUILTPA. HEOOXOAMMOIO Mg aHalusza 3TOoro
pacTBOpa.

7. Kakue 3aKoHbl JeKaT B OCHOBE CHEKTPO(OTOMETPHYECKOTO OINpeleIeHus KOHCTaHT
XHMHYECKHX PABHOBECHIA?

8.Jlns onpeneneHns HUKeIA B BHJAE AMMETHITIMOKCHMATa HABECKY CTAllM, COAEpIKAILEH
0.5 % Ni, pacrBopuin u paszdasuan o 100.0 mu. K amuxsote 5.00 mu gobasuin
HeoOxoauMele peareHThl U pazdauan 10 50,0 ma. OnTuyecKkas NIOTHOCTh ONPEACISAEeTCs MpH
470 um B xioBere ¢ [ = 2.0 cM. BpluucanTe HaBecky CTaiM, €CIM ONTHUMAlbHOE 3HAYEHHE
A=0.435, 2 £=1,3"10 n.Moms™ em”' .

9.0nTHueckas MIOTHOCTH pactBopa koemna (M = 212.1). comepxawero 1.000
MI mpoToHupoBanHoii Gopmel kopenna B 100,0 M. pagua 0.510 npu aause Bonubl 272 Hm ([
=10 em). Hasecky pacrsopumoro kode 2,500 r pacreopuan B 500.0 ma Boasl. Anuxsoty 25,00
MIl OCBETIIMIM CTauaapTHeIMH npuemamu u godbasus 0.1 M H>SO,. pasbasunu 1o 500,0 m.
Onrryeckas MIOTHOCTH STOrO PacTBOpa B Tex ke ycaosuax pasHa 0.415. PaccunTaiite MOISIPHBINI
KO2()(hUIMEHT norsoueHus KoenHa i ero cofepsxanue (r/xr) B kode.

10.Monsipubiii koG QuiHeHT noriomenus Kommiekca Be ¢ aunertwinaneToHoM mpu
295 um paseH 3.16.10" 1.mon b oM™ . Kakoe muniMansHoe coneprkanne Be (% macc.) MOKHO
onpesgenuts 13 Hasecku 1.0000 r, pactsopenHoit B 100.0 ma, npu M3MepeHHH ONTHYECKOM
njaotHoctn Ha crnekrpodoromerpe npu [=10.0 cm. MuHuManbHOE 3HAYEHUE ONTHYECKOH
MAOTHOCTH, KOTOPOE MOJKHO H3MEPHTH C HeoOXOAMMOH TOHMHOCTBIO, cuuTaTh pasHbiM (0,010,
M.m.(Be)=9.01.

11.0ntuyeckas mmotaocts 0,15 M nwmkpara matpuss B 1M NaOH, obycnosnennas
MOTJOUIEHHEM MUKpaT-uoHa (MMKpUHOBAs KHCAoTa He norsiomaert) pasHa 0.419. B Tex xe
yeiloBusiX  ontuveckas miotHocts 0,30 M pacTBOpa MHKPHHOBOH KHCIIOTBI paBHA
0,531.PaccunTaiiTe KOHCTAHTY KHCAOTHOCTH MUKPHHOBOH KHCAOTHI,

Pettmune-konmpoan Ne 3

1. [louemy npu KOMHATHOM TeMmneparype JTIOMHUHECUHUPYIOT He BCE
peLecTsa’

2. SlBaslercs M THOMMHECUEHLNS PABHOBECHBIM MIPOLIECCOM

3.Uem oObsacHsieTca Oomnee BRICOKAS CENeKTUBHOCTL JOMHHECLIEHTHBIX METOJ0B aHalu3a
no cpapuenuio ¢ Goromerpuueckumu? ITouemy (ayopecUeHTHbIE METOIbI aHAU3a
4yBCTBUTENIbHEE (DOTOMETPHUECKHUX?

4. Tlouemy npu (bn1yOpecUeHTHbIX onpeaeneHUAX NPEABABISIOT MOBbLILIEHHbBIE
TpebOBaHUs K YHCTOTE PEAKTHBOB U MOCYAbI?



S.Ilouemy Bua cnekrpa (nyopecueHUMH He 3aBMCHT OT MTHHBLI BOJTHBI  BO30VIKIAIOLLETO
H3JIyUYeHus?

6. [loyemy  rpamyuposounsmii rpaduk  npu  GayopecieHTHBIX ONpPEe/IEHUAX THHEEH B
OFPAHHYCHHOM HHTEpBale KOHLUEHTpAIHii?

7. Kax H3MEHSAETCS HHTEHCHBHOCTE (ayopectienimnn npu MOHUIKEHNH
TeMIeparyphbI?

8. llouemy  nammy  nakanmsanms PEIKO  WCHOAB3YIOT B KAYECTBE  MCTOYHHKA
H3ITYYeHHA B (PITyOpecUeHTHOM aHa3e?

9. Touemy Hellb3s1 J0T0 OCBEIIATh (ayopecuupytomme PacTBOPLI [pu

HPOBEICHIH (DITyOPECLEHTHBIX OIpPEeIeICHUiT?

10.B kakux craywasx cobmonaercs PABHIIO 3€PKATBHON CHMMETPHH CIIEKTPOB MOMIOLICHHS |
(ayopecrenmmm?

I'l.Kakue xapaxrepuctikn momunecen iy 3aBHCAT OT AJHHBI BOJHBI BO3OYAIAIOIEr0 CBeTa |
nodemy?

1210  Gombwe: kBaHTOBLIH Wiy JHEPIeTHYECKUI  BbIXOA (UIyopecLieHmn’ [ouemy?
I5.Paccunraiite MunuManbHoe COlCpKanue UMpKOHUA (%). KOTOpOE MOMKHO ONpeaenuTh
JAOMHHECUECHTHBIM METO/IOM B BHJIE KOMILTEKCA C MOPHHOM TT0/IB3YSCh CACAYIOUIMMH JaHHBIMH

-HaBecKy maccort 0.1000 r nepesenu B Mepuyio K010y eMKocThIO 250.0 Mot
©  MAakCHMAallbHOH BelMYMHE DErHCTPHPYEMOro oroToka. pasHO# 250 MKA. oTBeuaer
KOHUEHTpauus uupkonus 0.1 Mrr/mon:

- MHHUMAaJbHAas BEIMYMHA (oToToKa, PECHCTPUpYEMasi MUKPOAMIEPMETPOM,
paBHa 1 MKA.

Bonpocsr k CPC

. Kax 8ol omnpemenure AHaIWTHYIeCKHe 3ana4yM  (obHapykeHue, HACHTH(DUKALMS.
ONpeAeNeHHe. TECTUPOBAHHE BewecTB)? OOBeKTH aHATH3A (TBEpIble, KUaKHe, razoodpasHele,
N1a3Ma; MaKpoO- U MUKPO- : OpraHu4ecKkue | HeOpraHuyeckue, ONu3KUe U yaaleHHble).

2. Jlaiite onpenenerue METPOIOTHYECKHX  XaPaKTePUCTHK METOL0B OnpeaeseHus
(4VBCTBUTENLHOCTB,  [Ipejer obHapyKeHus. auanasou ONpEeISeMbIX  COAepIKaHHUIA.
BOCTTPOM3BOIMMOCTh, MPABHILHOCTD. H30HpPaTETBHOCTD ).

3. Haiite onpenenenue noustiio aHanuTHYecKas caykba.

4. Oprauuzanus ana uTHYECKOH CIYKOBl M ee (GyHKILHU: KOHTPOJIb TEXHOIOIHYECKHX
HPOUECCOB, MOHHTOPHHI OKPYKAKOWEH cpebL. 310POBbsl HaceneHus. cnyxba KOHTpons 3a
XPAHCHHEM MPOAYKLUHMH, ONEPATHBHBIH KOHTpok. CeprupuKauns npoaykimuu u XUMHYECKHI
aHanus.

5. NMpunumne: yandukarmn u CTAHAAPTH3ALMH aHATHTHYECKUX METOOB.

6.00ecneuenue XUMHYECKOTO aHaM3a: XHMHYECKUE PEaKTUBBI, Knaccudukaums, odas
XaPaKTePHCTHKA, CTENCHb YMCTOTEL, OYHCTKA.

7. AnanuTHuyeckue npuOOpkI: o0Ias XapakTepHcTHKa W TPeDOBaHMS K HHUM: Kiace
TOUHOCTH. IOBEPKa, rpaaynpoBKa, COYeTAHHE ¢ MHUKponpoLleccopamu u IBM.

8. AHamuTHuecKkoe IpHOOPOCTPOCHHE, €r0 TeHICHLHH (OnouHO-MOMY IBHBI TPUHILIMIIL,
ABTOMAaTH3aLNS, MUHHATIOPH3ALAS W 1. )

9. Herounukn HHPOPMALMKM [0  aHANMTHYECKOi XUMHUH!  [epHOaHYecKas.
MOHOrpaduveckas, yuebuas JIHTEpaTypa.

10. MexayHaponneie u  oTeuecTBeHHbIe COODIIECTBA  aHATNTHKOB. Pekomenaaimu
MIOITAK no ananutinueckoii xumumu.

Bonpocsr k yx3ameny



. Yro Ttakoe (YHKUMOHATBHBIA aHanu3 opraHuuyeckux BewiecTs? Kak mpoBoanTCs

HACHTH(GHUKALMS  CTPYKTYPHBIX

2. Mnentudukarus pasnuIHbIX K/IACCOB OPraHMYECKHX COETMHEHIH.

(parmenToB

51

CTPOGHMS  OPraHUYECKHX COEIMHEHMH
((pyHKLMOHANBHBIE TPYTINBL, KPATHBIE CBA3U. LIMKANYECKUE U THHEHHBIE CTPYKTYPBI H 1p.)?

3. Kak MOKHO ompemenuTh Halu4yMe CJIEJI0B OPraHHu4eCKHWX BELIECTB B Pa3/IM4HBIX
oObexTax”?
4. Kak npoBoauTCs aHain3 GHOTOMHUECKHX H MEIMIMHCKUX 0OBEKTOB (PACTEHUS. KPOBb.
TKaHH, KHAKOCTH OPraHu3MoB)?
5. Yto Takoe kauHndeckuil ananu3? Ero ocobenHocTh.
6. Kax [poBOIMTCS AHATHS MHIIEBBIX NPOLYKTOB (OCHOBHBIE KOMIOHEHTBI, IPUMECH)?
7.VcTaHoBienne cTpyKTeIipsl coenunenns no ero UK — criexrpy

8. SIMP- criexTp, XMMHYECKHH CABUT

9 [pumenenue SIMP B yCTAHOBICHHH CTPYKTYPBl OPraHHYECKHX COCTHHEHHH
10. Xpomarorpaduueckue METObl HCCe10BaHUs CMECEH BELLECTB
11. Macc-cnekTpoMeTpUUYECKHH IeTEKTOP

12. BOIKX-MC/MC. BRXX- MC/MC/MC

7. VYEBHO-METO/JIMUECKOE U UTHOOPMALNMOHHOE (MHTEPHET-

PECYPCBHI) OGECHHEYEHHE JUCIHHUILIHMHbI

Ne HasBanite 1 BLIXOHBIE NaHHbIE Fon | Koawue Hanuuue g | Koauuectso |OBecreue
n/n (aBTOp, BHA M3JAHN, W3aHW |  CTBO INEKTPOHHOH A RO e
M3AATENBCTBO, M3JaHUA, ] IK3EMI GubaunoTexe Bnl'yY MCMONB3VIOWN [CTYAEHTOB
KOMUYECTBO CTPaHMLL) nspoB X YKA3aHHYIO |TUTepaTyp
TUTEPATYPY oit, %
|
OcuHoBuasi AuTEPATYPA ) -
] AHanuTuyeckas | 2012 . http://www studentlib | 20 | 100
XxMMuUa. KonnyecTBeHHbIR rary.ru/book/ISBN97
aHanun3. PU3nNKo-XMMNYECKNE 85970421994 html
| METOAbl aHanu3a: NpaxkTukym
yyebHoe nocobue /
XaputoHos HO.A., xabapos
O.H., puropseea B.KO. - M. :
F30TAP-Meawna, 2012. 120 c.
2 Crpaso4yHoe pykosoacTso no | 2012 - http://www studentlib | 20 100

aHanuTu4ecKkomn XUMUN W
HUINKO-XUMUYECKUM METOAAM
ananuza  Yuyeb. nocobue /
n.B. TukyHoBa, H.B.
[OpoBHuukas, AW, AptemeHko
nap. - M. : Abpuc, 2012.

rary.ru/book/ISBNS7
85437200759 .html




3 Ananurudeckas xumua : yueb. | 2012 = http://lwww.studentlib | 20 100
M CTYA. YHpemaeHuid BblcL, rary.ru/book
ey, chpmokere | /ISBN9O78576956292 1
B.W.Bepuwinund,  M.B.Bnacosa, —
HU. A. Hukudopoa. — M.
M3narenscrnii LEHTP
«Axanemusy, 2012, — 448 c.
Jdonoauurensuas anteparypa
] Kpuctuan I AHanwtudeckas | 2009 - http://www studentlib | 20 100
Xumuda: B 2 ToMax. / nep. ¢ rary.ru/book
aurn g M. /ISBN9785947743890.
BWHOM. JlaGopaTopus titmi)
3HaHui, 2009. - N.1- 623 :
c.T.2 -504c www.window.edu.ru
OcHoeb! aHanutuyeckoit | 2007 3 20 100
2 xumuu. B 2-x kH. /Tloa pen.
FO.A. 3onoroea. M.: Beicuu.
wik., 2007.
3 Mpyrno I.®., KomuccapeHkos | http:/iwww.studentlib | 20 100
AA, ®epopos B.A. | 2010 |- rary.ru/book
OI'ITEIHSCI{ME' MeToAbl aHanuaa A Ao el
y4EBHO-METOAUYECKOE
nocobue. - Cl16.: CrNerTypPIl,
2010. -52 c.
Heunnopenko A.Il. Dusuko-
XMMHUECKHE
(MHCTPYMEHTAILHBIE) METO/bI http://www.studentlib | 20 100
4 aHanusa. dnekTpoxumuueckue | 2013 | - rary.ru/book
metodbl. [loTeHumomerpusi u www.window.edu.ru
KOHIYKTOMETpHA: Vueb.-
meton. nocobue / Tloa pea.
B.B. Kupunnoea. — CIl16.:
HUY UTMO: UXubT, 2013.
—34d¢
XeHue I'. MNMonaporpadusa n | 2008 - http://www studentlib | 20
5 BONbTAMNEPOMETPUSA. rary.ru/book/ISBN978 100

TeopeTuyeckue OCHOBbI W
aHanuTuyeckas npaktmka /
nep. ¢ Hem. A.B. lNapmalua
u AW KameHesa. - M
BEMHOM. NabopaTtopwusa
3HaHum, 2008. - 284 c.

5947743579, html

www.window.edu.ru




1'6_ T Xapnronos I0.A. 2007 |- http://www studentlib | 20 e |
AuanuTHyeckas Xumus rary,ru,rbook ‘
| (ananutuka). B 2 kn. Kn. 2. \
‘ KonuuecTBeHHbIi aHann3. www.window.edu.ru

DUINKO-XHUMHHECKHE ‘
(MHCTPYMEHTANbHBIE) METObI ‘
ananmia. Yuebuuk angs BY3os. ‘
M.: Bricwasn wkona, 2007. 616¢. ‘ ‘

L | | |

8. MATEPUAJIBHO - TEXHUWYECKOE OBECHEYEHUE
JIMCHUATIIMHBI

1. Teopernteckuii Kypc.
JACKIMH: NPEe3eHTAHH (JICK)
2. llpakTukym
1. Bechl aHanuTHYECKHE, TEXHUUECKHE.
2. Cnextpodoromerp CD-46.
3. [asoesrit xpomatorpad «Kpueranm ¢ ASTEKTOPaMH Mo TETI0NPOBOAHOCTH, IEKTPOHHOMY
3aXBATy W KaMUIUIAPHBIMK KOJTOHKaMK.
4. UK-cnexTpomeTp.




[lporpaMmma cocTapieHa B COOTBETCTBHH € TpeboBaHusiMHU ®roc BO mno
nanpasnenuio 18.04.01 Xumuaeckas TEXHOJIOI M

Pabouyio nporpamMmy cOCTaBuil 2;5 ~ px.H. npod. Amenun B.I',

PelenseHtT

%,ji K.X.H., CT.H.C. JlabopaTopuy XMMHUYCCKOrO aHajn3a ®dI'bY BHUM3IK
bonguaxos J1.C.

[Iporpamma paccMOTpeHa U oj100peHa Ha 3ace/laHuu kadepbl XUMUH

npotokon Ne or of/- &4 2016 roa.
3aseyroliuii Kadenpoi f}ff}j}:;gz# Kyxtut b.A.

Pabouas nporpamMMa paccMoTpeHa H of06peHa Ha 3aceiaHuH  yueOHo-
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T2
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