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1. HEJHW OCBOEHUS JIUCLHHATI/TMHDBI
[lenbro OCBOCHHSI  JIMCUMIUIMHBL  SIBISETCS  OOYUEHHME CTYACHTOB COBPEMEHHBIM
TCOPETUUYCCKUM M IKCIICPUMEHTAIbHBIM  METOAaM  MCCIC10BAHUS B XUMHHM: MOJCKYISPHO-
adCopOUMOHHAs  CHEKTPOCKOIMS. ATOMHO-a0COPOUMOHHAS CHEKTPOCKONUS., METO/AbI SACPHO-
MArHHTHOIO PE30HaHca U XpomaTtorpauuecKkue MeTo/ bl HCCII/I0BAH S BEILLICCTB.

2. MECTO JIMCHUITJIMHBI B CTPYKTYPE OIIOII BO
Jlncuunanna «Teopernueckue u IKCTIEPHMEHTAIbHBIC METO/1bl MCCIICJIOBAHUS B XUMHKH»

OTHOCHTCS K 0a30BOH uacTw yueOHOro I1laHa JMCUMIUIMH 110 HaIpaBICHUIO [OATOTOBKH
18.04.01 Xumuyeckas TeXHOJI0rus (KBaaupuKams «MarucTp»). HHGOPMALMOHHO U JTOIHYCCKH
CBsI3aHa CO CACAVIOUMMH JAUCLMTIIIHHAMH

- HeopraHuyeckas XuMHs (CBOHCTBA HEOPraHMYECKHUX BCIIECTB W XMMHYECCKHX
EMCHTOB):

- OpraHMyecKas XUMHs (CBOHCTBA OPraHMYeCKHUX BELIECTB. OPraHUYeCKHe pearcHTbl.
KOMIIJICKCHI HEOPraHMYCCKUX BEIIECTB € OPraHHyYeCKUMH JInraH/1amMmu ).

- (pH3HHECKas XUMHS (ICKTPOXHMMUS. noasporpausi. KVJIOHOMETPHs. NOTCHIMOMCTPHSL.
COPOLIMOHHBIE TIPOLIECCHI): |

- (pusuka (onTuka. aTomMHas CHEKTPOCKOIHSA, ICKTPHUECTBO):

- MaremMaTuka (MeTOAbl MATEMATHYCCKON CTATUCTHKH ).

3. KOMHIHETEHIIMHW OBYYAIOHIETOCS, ®OPMHUPYEMBIE
B PE3SYJILTATE OCBOEHUS JIMCHUWTIJIMHDBI

B pesynbrarte ocBOeHMs AMCHMIIMHBL 00YYAKOLIMIICS A0IKEH 1EMOHCTPHPOBATL
CIICYIOIIHE PE3YIbTaThl 00pa30BaHMSI:

- 3HaTh OCHOBbI AHATUTUYECKOH XMMHU

- VYMETb NPUMEHSATH OCHOBHbLIC 3aKOHbLI XMMHM NPH OOCYACICHHH OJIYUSHHBIX
PE3VALTATOB. B TOM YHCIIE ¢ IPUMEHEHHEM HHPOPMALIMOHHBIX a3 JAQHHBIX :

- BAQICTH HABLIKAMH XHMHUECKOTO HKCIEPUMEHTA., OCHOBHBLIMU AHATUTHUCCKHMH
METOJAAMH HCCIC0BAHMS XUMHUYECKUX BEILIECTB U MaTEPHAIOB.

B pesynbrate 0CBOCHMs AMCUUIIMHBL 00YUalOMMACs 10KeH 001a1aTh CleayIOUHMHU
KOMIIETEHLMSAMHU:  CMOCOOHOCTBLIO K NPOPECCHOHANBHON  HKCIUIyaTallMH  COBPEMEHHOIO
000pya0BaHus 1 MPUOOPOB B COOTBETCTBUM ¢ HanpasieHueM u npoduiem noarotosku (OIMK-
3): CHOCOOHOCTBLIO  MCHOABLIOBATL COBPEMEHHbBIC MPUOOPLI M METOJAMKH. OPraHW30BbLIBATH
MPOBEACHNE HKCHEPUMEHTOB M WCIBITAHUN. MPOBOAUTL MX 00padOTKY M aHAIM3MPOBATH MX
pesyabratbl( MK-3).

4. CTPYKTYPA U COAEPKAHUE JIMCLHHATIJIMHDBI

OO0was TPYAOEMKOCTb AHCHHUNIHHBI COCTABAACT 4 3aueTHbIX eannm, 144 vaca.
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Pazaenbl Ancumminnb
1. Moaexyasipuo-adcopOunoHHast CHEKTPOCKONNS

Mouexyasipuasi  abcopbumonnast  cnexkrpockonust  (cnexrpodgoromerpusi).  Cpszp
XUMHYECKOH CTPYKTYPbl COCAMHEHHUsE ¢ aOCOPOLHOHHBIM CHIEKTPOM. DYHKUMOHAIBLHBIA aHaln3
Mo KonebaTelbHBIM M IMEKTPOHHBIM  criekTpam. CBsA3b  ONTHYECKOHW [MJIOTHOCTH €
KOHIeHTpaKei. OCHOBHOM 3akoH cBeTtonorjomeHus. OCHOBHbIE MPUYHHBI OTKIOHEHHUS OT
3aKOHA (MHCTpyMEHTalbHble M (pU3nKo-xumuyeckue). [Tonsrune 00 MCTHHHOM M KaKylleMmcs
MOJISIPHOM KO (PULIHEHTE MOTTIOLICHUSI.

CrnocoObl  MOJyYEeHUs]  OKPALICHHBIX  coeduHeHHH. DoToMeTpHYeCKHe aHATMTHUYECKUE
pearenTbl; TpeboBanus K HuM. CrniocoObl onpejeseHns KOHIEHTpaunn Beliects. M3mepenue
BLICOKMX. HH3KHX  ONTHYECKMX niaoTHocted  (anddepeHunanbubiii  MeToa).  AHAIM3
MHOFOKOMITOHEHTHBIX cHucTeM. [IpumeHeHue meToaa st MCCNE0BAHUS peaklMid B pacTBopax
(KoMIiekcooOpa3oBaHus, NPOTOJUTHYECKUX. [POLECCOB arperaiuu), CONpOBOKIAKIAXCS
M3MEHEHHEM CIEKTPOB MOrIOWEHHS. MeTpoSorHuecke XapakTepuCTHKH M aHaMTHYECKHe
BO3MOKHOCTH. [IpuMepbl NpaKTHUECKOrO NMPUMEHEHHS METO/1a.

Moaery.asipaas JIOMHHECIIEHTHASI CHEeKTPOCKOIHSL. Knaccuukauus BUJI0B
JHOMHMHECIIEHIHH 10 UCTOYHHKAM BO30YKIACHHUS (XEMHUIIOMHHECHECHIMS, OMOITIOMUHECIICHILHS,
HNIEKTPOIOMUHECHEH UM, (POTOTIOMUHECIIEHLIUS U JIP.), MEXAHU3MY H JUIMTEIbHOCTH CBEYEHHMSI.
Bayopecuenuns n pochopecuenums. Cxema SA6nonckoro. 3akon Crokca-Jlommens. [Ipasuiio
3epKalbHON cummeTpuu Jlepinua., MakTopel, BAUAIONIME HA MHTEHCUBHOCTD JTIOMHHECHEHIIHH.
Tywenne momuuecuenunn. CrnekrpaapHbie U GU3HKO-XHMHUYeCKHe nomexu. KonndyecTBeHHbINH
aHaNu3 JIFOMUHECHEHTHBIM METOJ0M. MeTposiornyeckue XapakTepuCTHKH M aHAIMTHYECKHE
BO3MOKHOCTH  MeToja. CpaBHEHHE BO3MONKHOCTEH  MOJIEKYISpHOH  abcopOIMOHHON M
JIIOMHHECHEHTHON  CMIEKTPOCKONUK  MPH  ONPEICICHHH  HEOPraHMYeCKUX  COCAMHECHHI.
[IpenmyniecTsa JIOMMHECHEHTHON  CNEKTPOCKONUK [PH  MACHTH(MUKALMK W ONpejieieHuu
OpPraHHYECKUX COCJIHHEHH.

NK-cnexrpockonusi.  KonebarenbHo-Bpamarepibie  CEKTpbl  norjomeHus.  O6nacts
orrnevaTtkoB  nanbueB.  CrTpykrypHo-rpynnoBoid  aHanus.  bmwxkuss  MK-obnacte B
HICHTH(HUKAIIMK BELIECTR.




MEXaHM3MY pas/iesieHus, 10 TeXHUKe BbinoaHeHus. CrnocoObl MOjayuyeHUs XpOMaTorpamm
(ppoHTANbHBINA, BBITECHUTEIbHBIH, MOCHTHBIH). OCHOBHbIE MapaMeTpbl XpPOMATOrpamMMmbl.
OcHoBHOE ypaBHEHHUE Xpomarorpaguu. CenekTuBHOCTD u 3 (PeKTUBHOCTH
Xpomarorpaduueckoro pasjaencHus. lTeopust Teopetnyeckux Tapenok. KuHetnyeckas Teopusi.

Paspemierne Kak (pakTop OnTUMH3aLMK Xpomartorpaduueckoro mnpoiecca. KauecTBeHHBIH |
KOJIMYECTBEHHbIIH XpomaTorpaduueckuii aHanus.

I'azosast  xpomarorpadusi. l'azo-aacopdumonnas (razo-rsepaodasnasi) | raso-
skuakoeTHass xpomarorpagusi. CopOentsl ¥ HOcHTenH, TpeboBaHus K HuUM. MexaHusm
pazaenenus. Cxema razoporo xpomarorpada. Kosonku. JleTexkTopel, UX 4yBCTBUTEIBHOCTH H
CeJIeKTHBHOCTH. O0IacTH pUMEHEH s ra30BOH Xpomarorpaduu.

Kuakocrnas xpomarorpadusi. Buasr oxuaxkoctHoit xpomarorpaduu. [Ipenmyinectsa
BHICOKO((EKTUBHON  KnakocTHOM — Xxpomarorpapuu  (BDIKX).  Cxema  KMAKOCTHOrO

xpomatorpada. Hacocel, xomoHku. OCHOBHBIE THIBI JAETEKTOPOB, HMX YYBCTBUTEIBHOCTH M
CE/ICKTHBHOCTb.

Ancopbdumonnast sKuakoctHast xpomarorpadus. Hopmanbno-aszosbiii v oOpauienHo-
(aszoseiii BapuanTel. [TonspHbie W HENOISPHBIC HENOABHIKHBIC (Da3bl M NPUHLMIILL KX BbIOOPA.
MomduimpoBannbie cunukarean Kak copoenTbl. [Toasmiknbie (asbl 1 NPUHLKITLL KX BHIOOPA.
OGacTv NpUMeHeH s aJCOPOIMOHHOM KUAKOCTHOH Xpomarorpaduu.

Uonoodomennas  xpomarorpadgusi. CrpoeHue u  (PU3MKO-XMMHYECKHE  CBOMCTBA
HOHOOOMeHHHKOB. MonooOMennoe pasHosecue. CeleKTHBHOCTb MOHHOrO oOMeHa M (hakTopsbl
ero onpeaensiomue. OOGnactv  npuMeHeHHs HOHOOOMeHHOH xpomartorpaduu. HMonuas
xpomarorpadus Kak  BapuaHT  BbICOKOA()(EKTHBHONH HMOHOOOMEHHOH  Xpomarorpapumu.
OcoOeHHOCTH CTPOCHHUS U CBOICTBA COPOEHTOB Ul HOHHOI XpomaTorpaduu. OJHOKOIOHOYHAS
¥ JIBYXKOJOHOYHAs HOHHAs  Xpomarorpadus, HX [pPEeHMYyIIeCTBA M HEJOCTATKH.
Monoxpomarorpapuueckoe — OnpejelieHHe  KaTHOHOB M aHMOHOB.  Mou-maphas — u

nurangoodbmennas xpomatorpadus. O6ume npuHuHnbl. [ToBUKHBIE M HENOABHKHBIE (asbl.
ObnacTu npUMEHEHH.

Xpomaro-mace-cnekrpomerpusi. O0mue npuHumne Metoaa. [ToaBHKHbIE U HENOJIBHIKHBIC
(aspl. OcobennocTn MexanusMa paszenenus. Onpe/enseMble BEMECTBa H 001aCTH PUMEHEHUS
Metoia.  JIeTEKTOpBL.  TAaHAEMHAs — MACC-CHEKTPOMETPHS. Macc-criektpomerpsl.  Mace-
cnektpomeTpusi. Maentudukaims U OnpejeseHne OpraHuyYeCKHX BELIECTB: JIEMEHTHBIH H
M30TOMHBINH aHAIM3.

3. SIMP- enexrpockonus

Pezonancunie metoant — P, SIMP. OcHoBbl MeTOA0B. CTPYKTYPHO-TPYIIOBON aHAIN3
v waentudukanms Beuiects. Mcmonb3oBanume meroga SAMP s ycTaHOBieHMs peroHa
MIPOUCXOMKACHHUS MPOJAYKTOB IKMBOTHOIO U PACTUTEILHOTO MPOUCXOIK/ICHUS.

5. OBPA3OBATEJIbHBIE TEXHOJIOI'MA

[Ipy M3y4eHHH TEOPETHUECKOro Kypca HCroab3ytores wmetoast [T - mpumenenne
KOMITBIOTEPOB JUIsl I0CTYNAa K HHTEPHET-Pecypcam, HCrob30Banie 00yUalomnX nporpamMmm uis
paciiMpenus  MHPOPMALMOHHOrO  nosst,  obecriedennst  yaoOcTBa  npeodpa3oBaHus U
CTPYKTYpHpOBaHHs HHPOPMALMK U1t TpaHChOopMaLMu €€ B 3HAHKE.

[IpenoHeceHHe TEOPETUYECKOrO MaTepUaa OCyECTBIISCTCS ¢ MOMOLILBIO EKTPOHHBIX
CpeCTB OOYUECHHUS P HEMOCPEACTBEHHOM MPOYTEHHH TaHHOrO MaTepralia IeKTOpPOM.



JUis  OLIEHKHM OCBOEHHS TEOPEeTHYECKOro MaTepuaia CTYJAEHTaMH  HCTOJIb3YIOTCA
TPAJMIHOHHbIE [UCbMEHHBIE M  YCTHbIE KOHTPOJIbHbIE — MEPONPHUITHS  (KOJITOKBHYMBIL.
KOHTPOJIbHbIE PabOThI).

[lpy OCBOGHMM TNPAKTHYECKUX 3aHATHIl CTyJeHTaM [peiiaraeTcs HHAWBUAYyalbHAas
paboTa, rje Kak/blii nojyyaeT cBo€ 3al1aHue.

6. OIIEHOYHBIE CPEACTBA JUISI TEKYHIEI' O KOHTPOJISA
YCHEBAEMOCTH, MTPOMEKYTOUYHON ATTECTAIIMHA 10 UTOTI'AM
OCBOEHUS JIMCHMIIJIMHBI U YYEBHO-METO/INMYECKOE OBECIHTEYEHUE
CAMOCTOSITEJBHON PABOTBI CTY/IEHTOB

Peamune-konmpoav Nel

1.[TosicHuTe  CHEAYIOIME TEPMHUHBI: CTALMOHAPHOE  COCTOSHHE, YHEPreTHUECKHE

YPOBHH, OCHOBHOE (HOpManbHOE) COCTOSIHME. BO30YK/IEHHOE COCTOsHME,
MOrJjoIeHne, Hucnyckanue, (OTOH, JJIMHA BOJHBIL, 4acToTa, BOJHOBOE  YHCIIO,
CHeKTpaibHas  JIMHMS,  MHTEHCHUBHOCTH  CHEKTPaJbHOH  JIMHHUHM,  34CEJICHHOCTD

YHEPreTUUECKUX YPOBHEH, CIEKTP MOMIOLIEHHS, CIIEKTP HCITYCKAHHUS.

2.00bICHUTE MPOMCXOKACHHE CHEKTPOB HMCIYCKAHHs (IMUCCHOHHBIE) M MOTJIOUICHHS
(abcopOIMOHHBIE) aTOMOB, MOJICKYJ, HOHOB, SA€P € NO3ULMI KBAHTOBOH TCOPHH.

3. KakuMy BeJIMUYMHAMH XapakTepH3yloTCs JMHHHK WM MOJ0CHI, HabMojaeMbie B
CHEKTPax MCIYCKAHUS MIJIM MOTIOLEHMs?

4 Kakpe  THOBI  [EPEeXOJ0B B MOJIEKYJ€  BbI3bIBAKOTCS  MOTJIOUICHUEM  a)
VALTPAPUOIETOBOTO. O) BHANMOTO, B) HHPPAKPACHOTO U3JTyHEHHS”

5.Kaxoit oGnacTu crnekTpa COOTBETCTBYET M3Jy4YeHUe ¢ JJIMHOMH BosHbI a) 703 HM. 0)
11.5 em. B) 3.68 mm. 1) 925 A’ 2 Kakum sHepreTuyeckum nepexoiaM oHo oTBedaer?
Kakue MeTo/bl aHAIKM3a OCHOBAHbI HA ITUX nepexonax?

6.Kaxue sHepreTHYeCKHE YPOBHH U MEPEXO0/Ibl U3YHAIOT B @) aTOMHOH CNEKTPOCKONHUH, 0)
MOJIEKYJIIDHOM  CIEKTPOCKOINH, B) SI/IEPHOH CHIEKTPOCKONNH?

7.Jlns KakuxX CHCTEM XapakTepHO MOSBIEHME a) JIMHEHYATBIX CIEKTPOB, a)
IMOJIOCATHIX CIEKTPOB ?

8.Kakoit muTepBa JUIMH BOJH OTBEYACT ONTHYECKOMY CHEKTPAIbHOMY JManasoHy”’

.
9. Kakue M3 yKa3aHHBIX YacTHIL MMEIOT B CrieKTpe JnHuK. a kakue rnonockl: K. Na, CO, Ar.,
N,, Ba(OH)2, MnO4 ,CH3 ?

S \ =
10.Paccunraiite uwacrory (I'm) #w BOaHOBOE  4YMCIO Vv (CM ). COOTBETCTBYIOLLHE
Kak/0H M3 MEPEUMCICHHBIX HUIKE ITHH BOJH JeKTpoMaruuTHoro usayuenus: 1)400Hm.
0 S 7
2)17A7, 3)0,030 cm, 4)1.3.107 , 5)6.1 MkM.

| 1.Paccunraiite IMHY BOJHBI  (HM) M BOJHOBOE YHCIIO (em™ ) ans kakoH M3
MEPEUHCIICHHBIX HIKE HacTOT IEKTPOMArHUTHOro wmsiaydenu (I'm):1) 1,97.10°, 2) 4.75.10", 3)
6,23.10"°, 4) 9,56.10".
12.Cornacno onpeaenenuto 13-i ['eHepanbHoii KoH(epeHMH M0 Mepam M Becam | cekyHia
pagia 9 192 631 770 nepuonaMm H3JyuyeHUs, COOTBETCTBYIOLICIO IHEPreTHYECKOMY
Mepexojly  MEKAy  JIBYMSI CBEPXTOHKHMH YPOBHSAMH M30TOIMA 13Cs. Paccumraiite yacToty
(I'it), BOIHOBOE 9rCIO (CM ™' ) M JUTHHY BOJIHBI ( HM, MKM) 9TOFO Mepexo/ia.

~ = ' -1
13. Haitiure BOJIHOBBIC YMCIA, OTBEYAIOLIME YHEPIUAM IIEPEXO/I0B: a) 100 Jhx.moub ™ .
0) 19B, B) I KKaJL.MOJb ' .

15.Boiumicinre  JUIMHY  BOJIHBI  M3JIYYEHMSl, TOIJIOIIAEMOr0  MOJIEKYJIOH. €ClIH  SHEprus
MOJIEKYJIIPHOTO Mepexo/a B pacyere Ha 1 moub pasha: a)0.001 kkan: 6) 1 kxan: B) 30 Kkai:; r)
100 kkan. Kakum crieKTpajibHbIM JAHana3oHaM OTBEHAlOT 3TH JUTHMHbI BOJIH?

16.B kakux obnactsx crnekrpa OyAyT HaXOAWThCs CHEKTPalbHbIC JMHUH, OTBEUAIOLLIHE



sueprusM ( kJbk.mons ): a) 200-800; 6)10-20; 8)'0,01-0,1?

17 JIOMMHECHMPYIOUIMIA  9KpaH — MOIJIOWAeT  YJIbTPadHOICTOBON M3JIyUeHHE C JUTMHOH
BOJIHBI 280 HM M CBETHT 3€JICHBIM CBETOM C JUIMHOM BOHBI S08 HM. Kakyro sHeprumo Kaxiabli
(GOTOH neperaeT JIFOMHUHECIMPYIOIIEMY BEIIECTRY?

18.ITpu uzayuennn GoTOHA MMOJTHAS IHEPIUs ATOMA BOJIOPO/1a H3MEHHIAch Ha 2,56 5B.
KakoBa JUinHa BOJIHBI H3J1ly4aeMoro ceera?

19.1Tpu o0yueHHH MapoB PTYTH IEKTPOHAMH SHEPIHsl aTOMa PTYTH yBelnuuiach Ha 4.9 7B,
KakoBa JUIMHA BOJIHBI M3JIYUEHMs aTOMA PTYTH [PH Tepexo/ie B HeBO30YK/ICHHOE COCTOsIHHE?

20.Kakue 371eKTpoHHbIE Mepexo/ibl Ha3bIBalOT pe3oHaHcHbiMU? [louemy npu  onpeneneHnu

JIEMEHTOB METOA0M doTomeTpun MJIaMEeHH MCMOIb3YIOT PE30HAHCHBIE JIMHHH,
COOTBETCTBYIOIIHE [IEPEX0/iaM € MEepBOro Bo30YKIAEHHOIO YPOBHA?
21.Ilouemy s KAQ4eCTBEHHBIX  QHAJIMTHYECKUX  ONpPEJIE/]EHUH PEKOMEHIAYIOT

MCII01B30BaTh JAYTOBOM pa3psi/l, a /Ul KOJIHYECTBEHHBIX - HCKPOBOH?

22.I1pu kakom cnocode resepauuy (miams, ayra noCTosHHOro ToKa, HCKpa) CrieKTpalbHble
nuHuM OyyT tmpe?

23.10purosgna nm  gayra MOCTOSHHOIO TOKA MM  BBICOKOBOJIBTHAs HCKpa B KavyecTse
HEIJIAMEHHOT0  aTOMM3aTopa B aTOMHO-adcopOLHMOHHOI criekTpomMeTpuu? OTBET MOTHBHpYHTE.

24 Kakoif W3 METOJOB IMpPHUrOJeH /Ul [POBEJACHHUS  IOJHOTO Ka4eCTBEHHOI'O
aHaaM3a: aTOMHO-IMHCCHOHHBIH WM  aTOMHO-abCOPOLMOHHBIH?

25.Kakue pakTopbl BAMAIOT HA CTEMEHb ATOMH3ALNM BEIIECTBA B MJaMeHu?

26.Kakoil npoueHT aToMOB ONPEACIIeMOro IeMeHTa yyacTByeT B (JOPMUPOBAHUH
aHATUTHUYECKOTO CUTHAA a) B MJIAMEHHOH IMUCCHOHHOMN crieKTpomMeTpuu. ©0) B  aroMHO-
abCcOpOIMOHHON CHEKTPOMETPUH B IJaMeHu?

27.Kak yBeJMUYUTH AMCCOUMAIMIO OKCH/IOB H I'MIPOKCHAOB METAJIOB, 00pa3yroLIUXCs
B rjaaMeHu?

28.Kak BnuseT HMOHH3AIKMS aTOMOB B I[UJIAMEHHM Ha pe3yibTaThl OMPEACICHHs
IIEMEHTa @) AaTOMHO-IMHUCCHOHHBIM MeTO0M, 0) aroMHo-abcopOunontbiM Metoaom?  Kaknmu
MprUeMaMi MOJKHO 1101aBUTh HOHU3ALMIO aTOMOB?

29.Yro Takoe HMOHM3ALMOHHbIH Oy(ep?

30.Kak BausieT npucyrcrBuecosieit Al B pactBope Ha onpjesnenne Ca u St 9OMHCCHOHHO-
GoTomMeTpUUECKHUM METO10M?

31.Kakue roprouMe CMECH  MCIOJB3YIOT Ul ONpeJe/ieHds  [Ie/IOYHbIX H

LIEJI0OYHO-3EeMEIbHbBIX IJIEMEHTOB METO0M IMUCCHOHHOM doromerpun
niaMeHu?
32.Kakoii M3  JIBYX  METOJMOB:  [JIAMEHHO-DMHUCCHOHHBIH  HJIH  AQTOMHO-

a6c0p6uui')fmbm npeanouturesned npu onpeaenenun K, Ba. Be. Ti, V?

33.ITouemy npu onpexeienudn Pb W Zn  npeanouTHTeNEH  JaMEHHbIH
ATOMHO-a0COPOUMOHHBIIT METO/I, @ HE IJIAMEHHBIH ATOMHO-I)MHUCCHOHHBIH METO?

34.Yro takoe BHYTpeHHMI cTanaapt? Jlis yero ero uenosb3ytor?

35 .Kakum TpebOBaHMSM JI0JDKHA YJIOBIETBOPSATH rOMOJIOrHYeCKast napa
JTUHUNA?

36.PaccunTaiite KOAPUIMEHT ATOMHOTO MOTJIOIIEHHS LIMHKA, €CITH [IPH €ro KOHIEHTpalnu
B pactope 1*10 r/mia 3Hauenne onrtuyeckoi noruoctu 0.512 (anmuHa wenun ropeiku 10 em).

Peitmune-konmponn No2

1. KakumMu BeTHYMHAMH XapaKTEPHU3YIOTCH MOJOCH NOTIOLIEHUs B MOJCKYAAPHBIX
abcopOumnonubix crnexktpax? Kakas pazHuna MeKay HMCTHHHBIM M CPEIHUM MOJSPHBIM
Ko PpuHeHTOM noriomnieHus?

2.byner nau HaGA0OAATHCH 8 KaKAOTO M3 MNPUBEJACHHBIX HHIKE pacTBOpPOB
OTKJIOHEHHE oT 3aKOHa byrepa-JlamGepra-bepa n Kakoe:



OTpHULATENIbHOE, MOJIOKHUTETbHOE? pacTBop cnaboii KHCJIOTBI, norjuouaer
HeauccounnpoBantas Qopma; pactBop axBakomiuiekca M(H>0),, Haxoaswmerocs B
paBHOBecHM ¢ KoMmIiekcom ML, nornoiaer akBaKOMILIEKC.

3.0Ipn  kakux JUIMHAX BOJH  CAEAYyeT M3MEpATh  ONTHYECKYIO  IJIOTHOCTH
pacTBOpoB  npu  (GOTOMETPUHUECKOM  aHalM3€  CMECH  BELIeCTB, €CIM  HX
CIEKTPbI MOTJIOLIEHUS HAK/IalbIBAIOTCs APYT Ha japyra?

4. Kakoi BApPHAHT CreKTpoGoTOMETPUH cnenyet BBIOpaTh, eciu
raapHpiM - TpeboBaHMeM  sBiAseTcss a)  OblcTpoTa  BbINOJAHEHUs. 0)  BbICOKas

TOYHOCTH  [PH  JOCTATOYHO  BBICOKOM  COJAEPKAHMM  HJIeMEHTa., B)  yYer
BrusiHus Gona?

S.Yro MCIOJIB3YIOT B KayecTBe pacTBopa CpaBHEHHUs npH
anpdeperHunanibHOM crocode M3MEpPEHHMs ONTHYECKOH MJI0OTHOCTH, eciu
OCHOBHOM 3aKOH CBETOIOIIOIMICHHS a) BBINOTHAETCS. 0) HEe BhINOIHsAETCA”

6.Ha oaHom pucyHke B KoopauHatax A-4 300pasuTe  NPOU3BOJIBHBIH

CHeKTp  noriouieHus  (POTOMETpPUpPYEeMOro  pactBopa  (MMEET  OJHY  1oJocy
MOrJIOUICHUSI) M CHEKTP MOTJIOIEeHUs CBETOQUIbTPA, HEOOXOAUMOIro JUIs aHaau3a 3Toro
pacTBopa.

7.Kakne 3aKkoHBI JIeXKAT B OCHOBE CHEKTPO(GOTOMETPUYECKOIO ONPEIE/IeHHs KOHCTaHT
XUMHUECKHX PAaBHOBECHIA?

8.Jls onpeneneHuss HUKeIs B BHIE AMMETHITIHOKCHMATA HABECKY CTalM, COJEpIKalleH
0.5 % Ni, pactBopuiu u paszdasmin jgo 100.0 mu. K amuxsore 5.00 mn jnobaBuiu
HeoOXouMbie peareHThl U pazdasuiau a0 50,0 ma. OnTuueckas MIOTHOCTL ONPEACTSIeTCs MpH
470 um B ktoBere ¢ / = 2.0 cm. BblYMCAMTE HABECKY CTalW, €CIH ONTHMAIbHOE 3HAYCHHE
A=0.435,ae=1310 n.momp "' c™™ .

9.0nTHueckas MIOTHOCTH pactBopa kopenna (M = 212.1). conepxamtero 1.000
MI ipoToHMpoBaHHON (Gopmbl Kodenna B 100,0 ma. pagua 0.510 npu umHe Boanbl 272 um ([
=1.0 em). Hasecky pactsopumoro kode 2,500 r pacteopuin 8 500.0 ma Boabt. Anuksoty 25.00
MJI OCBETJMIM CTanjapTHeiMi npuemaMu u g06asus 0.1 M H,SO,. pasbasuan a0 500.0 mo.
Orntrueckas MI0THOCTL ATOTO PacTBOpa B Tex ke ycnoBusax pasHa 0.415. Paccunraiite MOJISIpHbII
KO3 (PUIHEHT ToTJIoleH s KopenHa 1 ero coaepkanue (I/kr) B koge.

10.Monsipubiii k03 GuuMeHT norjomenus KoMmiiekca Be ¢ anerwianeToHoM Mpu
295 UM paBeH 3.16.10" nmonn™! em™! . Kakoe munumanshoe cojaepxkanue Be (% macc.) MOXKHO
onpeaenuts w3 Hasecku 1.0000 r, pactBopenuoit B 100.0 mu, npu HM3MEPEHHH ONTHYECKOMH
na0THOCTH Ha crekrpodoromerpe npu /=10.0 cm. MuHUMaIbHOE 3HAYEHME ONTHYECKOH
MJIOTHOCTH: KOTOPOE MOXKHO W3MEPUTH ¢ HEOOXOAMMOM TOYHOCTHIO, cuuTath paBHbiM 0.010.
M.m.(Be)=9.01.

I11.Ontnyeckas maotHocth 0,15 M nukpara marpuss B 1M NaOH. oGyciosiennas
MOrJIOMEHUEM MUKPAT-HOHA (MUKPHHOBAs KUcloTa He nornouaer) pasHa 0.419. B Tex xe
yeioBuax  onrtudveckas riotHocte  0.30 M pacTBOpa NHMKPUHOBOW KHCIIOTHI paBHa
0.531.PaccunraiTe KOHCTAHTY KMCIIOTHOCTH MUKPUHOBOH KHCIIOTHI.

Peiimune-konmponn Ne 3

1. Tlouemy npu KOMHATHO M Temneparype JTIOMHUHECUUPYIOT HE BCE
BeecTna’

2. slBasieTcs M TIOMHHECLEHLMSI PABHOBECHBIM Npoleccom?

3.Yem oObsicHsgeTCs 00JIee BLICOKASA CEJIEKTUBHOCTDL JIIOMMHECIEHTHBIX METO/JI0B aHaiu3a

no cpaBHeHuio ¢ poromerpuueckumu? [louemy QuyopecueHTHbIE METO/bI aHAIN3A
4yBCTBUTEJIbHEE (POTOMETPUUYECKUX ?

4. Tlouemy npu (pJ1yOpecieHTHBIX onpeaeneHusIX NPEABSBISIOT MOBBILIEHHbBIE
TpeOOBaHUs K YHCTOTE PEAKTHBOB M MOCYAbI?



S.1Mouemy Bua cnekTpa (uyOpecUEHLIMH He 3aBMCHT OT JUIMHBI BOJHbBI BO30YXKIAIOLIEro
U3Jy4eHus?

6. Ilouemy  rpaayupoBouHblid  rpaguk 1npu  (PAYOPECLUEHTHBIX OMpeAesIeHUsIX JTMHEEH B
OrpPaHMYEHHOM MHTEpBae KOHUEHTpALMii”

7. Kak U3MEHSIETCSI MHTEHCUBHOCTb GayopecueHnm npu MOHMIKEHHUH
TeMIeparyphbi?

8. Tlouemy  namily — HakajqMBaHMsi  PEAKO  MCMOJB3YIOT B KayecTBe  MCTOYHHMKA
H3JIy4eHHMst B ()ITyOPECHICHTHOM aHau3e?

9. Tlouemy HEJIb3s1 JLOJITO ocBeaTh (dayopecuupyroume pacTBOpbI npu
TPOBEICHUH ()IIYOPECHEHTHBIX ONpe/IesieH i?

10.B kakux cinyuasix co0i01aeTcs NpaBuio 3epKajbHON CHMMETPHH CIEKTPOB MOTIOICHHS U
(pyopecueHmu?

11.Kakue xapakTepuCcTHKH JIFOMUHECLIEHIMH 3aBUCST OT JUTMHBI BOJIHBI BO30YK/IAIOIIErO CBETa U
nouemy?

1210  Oonblue:  KBAHTOBBIK MIJIM  SHEpreTudeckuii  BbIxo (uyopecuenimu? [louemy?
15.Paccunraiite MuUHMMalNbHOE cojepkaHue LWMPKOHHS (%), KOTOpPOE MOXKHO OIpeIeinTh
JIFOMUHECLICHTHBIM METOIOM B BH/IE€ KOMILIEKCA C MOPHHOM MOJIB3YSCh CIIE/IYIOUMMHU JIaHHBIMH

-HaBecky Maccoit 0.1000 r nepesenn B MepHYIO K0JIOY eMKOCTBIO 250.0 Mt

- MaKCUMaJbHOH BeIWuMHE perucTpupyemoro  (ortotoka. paBHoil 250 MKA. oTBevaer
KOHIeHTpaus nupkorus 0,1 MKr/mi;

- MHHHUMalbHas BEJMYMHA ¢doToTOKA, perucTpupyemMas MUKpOaMIepMeTpOM.
paBHa 1 MKA.

Bonpocewt k CPC

I. Kak Bbl onpeaenure aHaauTHyeckue 3azauv (oOHapyKeHHe, HIACHTU(PUKALIMSL,
onpejenenne, Tectupopanue Beulects)? OObeKThl aHanu3a (TBepible, KHAKHE, raz3o00pasHbie,
Mn1a3Ma; Makpo- U MUKpPO- ; OpraHu4yecKue H HeopraHuueckue. 61M3Kue U y1aneHHble).

2. Jlaiite onpenereHUe METPOJOTHYECKHX XapaKTePUCTHK METOAOB  OIpe/ie/IeHus
(4YBCTBHTE/IBHOCTh,  Tpeiesl  OOHApyKEeHWsi, Auana3oH  ONpeeisieMblX  COAEpIKaAHMH,
BOCITPOU3BOAMMOCTb, MPABUILHOCTb. M30MPATENLHOCTS).

3. Jlaiite onpejenenue NOHATHIO aHAIMTHYECKas ¢lykOa.

4. Opranusauusi aHalIuTHYECKOH cnykObl U ee (PYHKUHMH: KOHTPOJIb TEXHOIOTHYECKHX
MPOLECCOB. , MOHUTOPHHT OKPYIKAIOIIEH Cpe/ibl. 3[0POBbsl HACENEHHUs. CIyxK0a KOHTpOIs 3a
XpaHEHHEM MPOAYKIMU, ONEPaTUBHbI KOHTPOib. CepTrduKals NpPOAYKIMH M XUMHUUECKUl
aHaln3.

5. IlpuHumnb! yHUpUKALMKY U CTAHIAPTH3AMH AHATUTHYECKUX METO/I0B.

6.00ecreyeHne XMMHUYECKOr0 aHaau3a: XMMHUYECKME PeakTHUBbl, Kiaccuduraims, odias
XapaKTEepHCTHKA, CTENEHb YHCTOTBI, OUUCTKA.

7. Anamutuueckue npubopsl: obuias XapaktepucTuka M TpeOOBaHHMS K HUM: KiAacc
TOYHOCTH, MOBEPKA, IPajlyHpoBKa, coueTaHue ¢ MUKpornpoueccopamu 1 IBM.

8. AnanmuTHueckoe npubOPOCTpoeHHe, ero TeHACHIHH (OI0YHO-MOIYIbHbIH MPUHLIIKIIL,
aBTOMATU3ALMS, MUHHATIOPU3ALMS U JIP.)

9. Hcrounuxku  uHPOPMALMKM O  AHAIMTHYECKOW  XHMHH:  [epHOMYecKas,
MOHOTpaduueckas., yueOHas TuTeparypa.

10. MexayHapoanble M OTEYECTBEHHbIE COOOLIECTBA AHAIMTHKOB. PekomeHaanmuu
HIOTTAK no ananutHueckoi XuMmuH.

BO"pOCbI KORK3aMeny



. Yto Takoe (QYHKUMOHATLHBIH aHanu3 oprannueckux seuiects? Kak npoBoanTes
WACHTH(UKALKMS CTPYKTYPHBIX  (PArMEHTOB M CTPOEHMS  OPraHMYeCKHX — COeJMHCHHH
((pyHKUMOHAJILHBIE TPYIIIBL, KPATHBIE CBS3H, LIMKJINYECKHE W JIMHEHHbIE CTPYKTYPBI W 11p.)?

2. MtenTrdukaiins pa3MuHbiX KIACCOB OPraHHYECKUX COCIMHCHUH.

3. Kak MOXHO onpeneiuTh HaJIMYUE CIEA0B OPraHWYeCKHX BELICCTB B PA3IHYHbBIX
o0beKTax?

4. Kax npoBOAMTCS aHaln3 OMONIOrHUECKUX U MEAMIMHCKHX O0BEKTOB (PacTeHHUs, KPOBb,
TKaHH, KHIKOCTH OPraHu3MoB)?

5. Yro takoe kiauHuuecknit ananui? Ero ocobeHnocTH.

6. Kak npoBOIMTCS aHAIN3 MAIIEBLIX MPOAYKTOB (OCHOBHBIC KOMITOHEHTBI, IPHMECH)?

7.YcraHoBieHre CTPYKThIpb! coemuenust no ero MK — cnexrpy

8. SAMP- cnekrTp, XUMUUYECKHI CABHUT

9 Ilpumenenue SIMP B yCTaHOBIGHHH CTPYKTYPbl OPraHUYECKHX COETHHEHH I

10.Xpomarorpaduyeckue METOIbl HCCIIE0BAHUS CMECEH BELIECTB

11. Macc-cnekTpoMeTpUYECKHi JeTEKTOP

12. BOIKX-MC/MC. B2XKX- MC/MC/MC

7. VYUEBHO-METO/IMYECKOE U UHPOPMAIIMOHHOE (MHTEPHET-
PECYPCbBI) OGECITEYEHHUE JIUCHHUITIJIMHBI

Ne HaszBanue 1 BbIXOJHBIE JIaHHbIE ['on Konunue Hanuune B Konunuecrtso O6ecnetuﬁ
n/n (aBTOpP, BUA W3aHUA, W31aHK CTBO INEKTPOHHOM CTYIEHTOB, HHOCTb
HU30aTeNbCTBO, U31AHHUA, A IK3EMI oundnunoreke Bal'Vv HCIOJB3YHOWH |[CTYACHTOB
KOJAUYECTBO CTPAHULL) JIpoB X YKa3aHHyl |[1uTepartyp
auTeparypy oit, %
e ~ Ocwnosuas qureparypa - PR,
| AHanuTudeckas 2012 |- http://www.studentlib | 20 100
xumuns. KonnyecTBeHHbI rary.ru/book/ISBN97
aHanua. Pusnko-xumun4eckune 85970421994 html
METOAbl aHanus3a: NpPakTukym
y4ebHoe nocobue /
XaputoHos HO.A., [Hxabapos
O.H., Ipuropsbesa B.1O. - M.
F30TAP-Megua, 2012. 120 c.
2 Cnpaso4Hoe pykoBoAcTBO no | 2012 - http://www.studentlib | 20 100
aHanuTu4eckon XUMUK " rary.ru/book/ISBN97
HU3NKO-XMMUYECKUM METOAaM 85437200759 html
aHanusza  Yyeb. nocobue /
n.B. TukyHoBa, H.B.
[pobHuukas, A.N. AptemeHko
nap. - M. : Abpuc, 2012.




3 AunanutHueckas Xumus : yued. | 2012 . http://www_studentlib | 20 100
I8 CTYA. YUPEKAECHWHA BbICLL. rary.ru/book
npog. obpasosaHus / /ISBN9785769562921.
B.W.Bepwunun,  W.B.Bnacosa, html
U. A. Hukudoposa. — M. :
M3narenbekuii UEHTP
«Axanemus», 2012. — 448 c.
JLOnoHHTENLHAS JINTEPATYpa
| Kpuctuan [. Ananutuueckas | 2009 - http://www.studentlib | 20 100
xumusa: B 2 TOomMax. / nep. C rary.ru/book
aHrn. 5 M.: /ISBN9785947743890.
BUHOM . JlabopaTopus hemil
3HaHuK, 2009. - N.1- 623 .
c.T.2. -504c. www.window.edu.ru
OcHOBDI ananutuueckoi | 2007 30 20 100
2 xumun. B 2-x kn. /Iloa pen.
IO.A. 3omnorosa. M.: Beicuu.
kK., 2007.
3 Mpyrno [.®., KomuccapeHkos http://www studentlib | 20 100
AA, ®epopos B.A. (2010 |- rary.ru/book
OnTuyeckre MeToAbl aHanusa: Ao Btk
y4ebHo-meToanYeckoe
nocobue. - CI6.. CMerTyPrl,
2010. -52 c.
Heuunopenko A.ll. dusuko-
XHMHUYECKHE
(MHCTPYMEHTANIbHbBIE) METO/bI http://www.studentlib | 20 100
4 analnsa. Dnektpoxumudeckue | 2013 - rary.ru/book
meToabl. lloreHuuomerpus u www.window.edu.ru
KOH/YKTOMETPHS: Yueb.-
meroia. nocobue / [lox pen.
B.B. Kupunnosa. — CIIo.:
HHUY HUTMO; UXubT, 2013.
~-34 ¢
XeHue I. Monaporpacpua v | 2008 | - http://www studentlib | 20
5 | BonbTamnepoMeTpus. rary.ru/book/ISBN978 100
TeopeTuyeckue OCHOBbI W 5947743579. html
aHanuTuyeckas npakTuka / :
www.window.edu.ru
nep. ¢ Hem. A.B. Napmawa
m AW KawmeHneBa. - M.
BUHOM. NabopaTtopusa
3HaHun, 2008. - 284 c.




6 Xapurtonos HO.A. 2007
AHanuTHYECKas XUMHS
(amanutuka). B 2 k. Ku. 2.
KonnuecTBeHHbI I aHaI13.
DU3UKO-XUMHUYECKHE
(MHCTPYMEHTANbHbIE) METObI
ananmn3a. Yueduuk ans BY3o08.
M.: Beicwas wkona, 2007. 616¢.

http://www.studentlib
rary.ru/book

www.window.edu.ru
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100

8. MATEPUAJIBHO - TEXHUYECKOE OBECHEYEHHE
JIMCHUTIIIMHBI

1. Teopernueckuii Kypc.
JIEKUMK: TIPe3eHTALMH (JTUCK)

2. IlpakTukym
1. Becbl aHaIMTHYECKUE, TEXHUYECKHE.
2. Cnextpodoromerp CD-46.

3. ['azomblit xpomarorpad «KpucTtamm ¢ AeTeKTOpamMu [0 TEMJIOMPOBOAHOCTH, HIEKTPOHHOMY

3axXBaTy U KaruuIspHbIMH KOJIOHKAMH.
4. UK-cnexkrpomerp.
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