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1. IEJX OCBOEHUSA JUCHUITIJIMHBI
HGHBIO OCBOCHHUA JUCHUILIIMHBI ABIACTCA 06yquHe CTYACHTOB COBPCMCHHBIM
TEOPETHYECKMM WU OKCIIEPUMEHTAIBHBIM METOJIaM HCCIICOBAHUS B XHMHH: MOJICKYJISPHO-
abcopOIMOHHAS CHEKTPOCKOIHUS, aTOMHO-a0COPOIIMOHHAS CIIEKTPOCKOMHS, METOMAbI SJIEpHO-
MarHUTHOTO PE30HAHCA M XpOMATOrpad)nIecKue METO/IbI CCIICJOBAHHS BEIIECTB.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

JucnnrumHa «TeopeTHueckue U SKCIEPUMEHTAIBHBIC METO/IbI UCCICIOBAHHUS B XHUMHUHU)
OTHOCUTCS K 0a30BOil YacTh y4eOHOTO IUIaHA JHUCHUIUIMH TI0 HAIMPABICHHUIO TOJTOTOBKU
04.04.01 Xumus (kBaMpUKANMSA «MArucTp»), WHOOPMAIMOHHO W JIOTMYECKH CBsS3aHa CO
CIIEYIOIIUMHU JUCIUILTAHAMH:

- HeopraHuyeckas XWMHs (CBOMCTBa HEOPraHMYECKMX BEIIECTB W XHUMHYECKHX
AJIEMEHTOB);

- OpraHMYeckas XuUMHs (CBOWCTBAa OPraHMYECKUX BEUIECTB, OPTaHUYECKUE pPEarcHTHI,
KOMIUICKCHI HEOPTAHUMYECKUX BEIIECTB C OPraHUICCKUMHU JINTAHIaMu );

- u3nveckas XuMusl (3JICKTPOXUMHS, MOJIIPOrpadusi, KyJOHOMETPHS, TOTCHIIMOMETPUS,
COpOLIMOHHBIE TIPOIIECCHI);

- (husmka (ONTHKA, ATOMHAS CIIEKTPOCKOIIHSI, DJICKTPUYECTBO);

- MaTeMaTuKa (MeTO/(bI MAaTEMAaTHUYECKOM CTATUCTUKH).

OcBoeHME TaHHOW TUCHUIUTMHBI HEOOXOJMMO KaK MPEAIISCTBYIOIIEE I  CICAYIOIIUX
JUCIUIUINH: «be30macHOCTh JKH3HENEATEIBbHOCTHY, «XUMHUYECKas TEXHOJorus» (0azoBas
4acTh); «Xpomarorpadusy, «XUMHYECKHH aHAIU3 OOBEKTOB OKPYXAMOIIEH Cpeab», «XUMUS
CIICIHAIBHBIX BEHIECTBY, «XUMHUS OKPYXKAIOMICH cpeb» (BaprHaTUBHAS YaCTh).

3. KOMIIETEHIIUA OBYYAIOLWET OCSl, ®OPMUPYEMBIE
B PE3YJIBTATE OCBOEHU A JTUCIHUIIVINHDBI

B pe3ynbrare 0CBOGHUS NUCIUILTUHBI 00YYaIOLIUICs JOKEH IEMOHCTPUPOBATh
CJIEIYIOIINE PE3YNIHTATHl O0YUEHUS:

3HaTh: HOPMbI TEXHUKU 0€30IIaCHOCTU U YMEHHE Pealn30BaTh UX B TaOOPAaTOPHBIX U
TexHojornueckux ycnopusx (OITK-3).

BuaseTs: cOBpeMEHHBIMH KOMIIBIOTEPHBIMU TEXHOJIOTUSMU NIPH MJIAHWPOBAHUH
MCCJIEIOBaHMM, TOJIyUeHUHU U 00pabOTKe pe3ysIbTaTOB HAYYHBIX SKCIIEPUMEHTOB, COOpE ,
00paboTKe, XpaHeHHUH, IPEICTABICHUU U Tiepeaade HayqHoi uHpopmanuu (OITK-2);

Teopueil U HaBbIKaMU MPAKTUIECKOW paboThl B 30panHoii oonactu xumuu (I1K-2).

YMeThb: UCIONB30BaTh U Pa3BUBATh TEOPETUUECKHE OCHOBBI TPAJUIIMOHHBIX U HOBBIX
pa3ieNioB XMMUU MpH perieHnn npodeccronHanbubix 3amayd (OITK-1)



4. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

OO0mas TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHMIl, 144 gaca.
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Pa3nennbl iucunniInHbl
1. MoJekyJasipHo-a0COpOMOHHAS CIIEKTPOCKONUSI

Mouaexkyasippass a0copOuHOHHAsA cnekTpockonusi  (cnexkrpodoromerpus). CBa3b
XUMHUYECKON CTPYKTYPBI COCIMHEHHS ¢ aOCOPOIMOHHBIM CIIeKTpoM. DYyHKIIMOHATBHBINA aHATIN3
no KoyiebaTeNbHBIM M DJIGKTPOHHBIM  crekTpaMm. CBs3b ONTHYECKOW IUIOTHOCTH C
KoHLeHTpauueld. OCHOBHOM 3akoH cBeTONOrjaouieHus. OCHOBHbIE NPUYUHBI OTKJIOHEHHS OT
3aKOHa (MHCTpYMEHTallbHble U (u3uKo-xumuueckue). [loHsTHe 00 MCTMHHOM M Kaxyllemcs
MOJIIPHOM KO3 (DUIIMEHTE MOTIOIICHHUS.

CriocoObl  MoJTydyeHHs] OKpAlIeHHbIX coeauHeHuid. @DoToMeTpuvecKkne aHaIUTHYECKHUe
peareHThl; TpeboBaHUs K HUM. CrocoObl ompezereHus KOHLEHTpaluu BeuiecTB. M3mepeHue
BBICOKMX, HH3KHX ONTHYECKHX IUIOTHOCTeH (auddepeHnnanbHblii  mMeron).  AHamu3
MHOT'OKOMIIOHEHTHBIX cucTteM. [IpuMeHeHune mMerona Ui UCCIEOBAaHUS PeakLUil B pacTBOpax
(KOMIUIEKCOOOpa30BaHMsl, IPOTOJIMTUYECKUX, IIPOLIECCOB arperanuu), COMPOBOXKIAOUINXCS
U3MEHEHHEM CIIEKTPOB MOIIOIIEHUS. MeTpoioruueckue XapakTepUCTUKU M aHAJIUTUYECKHE
BO3MOXXHOCTH. [IpuMepbl mpakTHYecKoro NpuMEHEHHsI METO/1A.

MonekyasipHasi ~ JIIOMHHeCHeHTHasi  cmekTpockomusi.  Knaccupukanuss ~ BUIOB
JJFOMUHECIICHIIMU 110 MCTOYHHKaAM BO36y‘)KI[eHI/I$I (XGMI/IJIIOMI/IHGCIICHHI/ISI, 6I/IOJHOMI/IHCCII€HLII/I$I,
AJIEKTPOIFOMHUHECICHIINS, (POTOTFOMUHECICHIIUS | JIP.), MEXaHU3MY M JUTUTCILHOCTH CBCUCHHUSI.
Onyopectiernus U gocehopecueniusa. Cxema SAo6monckoro. 3akon Crokca-Jlommens. IIpasuio
3epKaJIbHOW cuMMeTpuu JleBmHa, DakTopbl, BIUSIONINE HA UHTEHCUBHOCTD JTFOMHUHECIICHIIHH.
TYI_HGHI/IG JJFOMHUHECLICHIIHU. CHGKTpaJII)HLIC u (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IG noMmexu. KonmmuecTBeHHBIN
aHaU3 JIIOMHUHECLUEHTHBIM METO/J0M. MeTpolIorHyeckre XapaKTepUCTUKU U aHAIUTHYECKHe
BO3MOXXKHOCTH MeToja. (CpaBHEHHME BO3MOXKHOCTEM MOJIEKYISIpHOM aOCOpOLMOHHOW U
JIOMHHECHEHTHOM  CIEKTPOCKONMM TPH  ONpPENEJIeHUH HEOPraHWYeCKUX  COEJUHEHUH.
[IpeumyIiecTBa JIOMHUHECIIEHTHON CHEKTPOCKONUU MpPU UJEHTUPUKALUU U ONpeAesIeHUU
OpPraHUYECKHUX COeTMHEHUH.

HNK-cnextpockonusi. KonebarenbHo-BpamiaTenbHble CHEKTpbl morjomieHus. O6macTb
orrneyaTkoB  maibleB.  CTpykTypHO-rpynnoBod  aHanmu3. bmwxkusas  MK-o0nacte B
UICHTU(PHUKAINN BEIECTB.

2. Xpomartorpajguueckue MeTOIbl aHAIN3A

Omnpenenenne xpomartorpadguu. I[loHsTHE O TOABMKHONW W HEMOABIKHOW  (pazax.
Knaccudukanus METOIOB MO arperaTHOMy COCTOSIHHUIO TMOJBMKHOW W HEMOJBMXKHOU (a3, 1o
MEXaHU3My pa3JieJIeHus], M0 TEXHUKE BBIMOIHEHUS. CrmocoObl IMOJYUYEeHHs] XpoMaTorpamMm
(poHTANBHBIA, BHITECHUTENbHBIN, JMIOCHTHBIN). OCHOBHBIE MMapaMeTPbl XPOMATOTPAMMEI.
OcHOBHOE ypaBHEHHE xpomarorpadumu. CeNeKTUBHOCTh u 3¢ PeKTUBHOCTH
xpomaTorpaduueckoro pazaeneHusi. Teopus TeopeTHuuecKux Tapenok. KuHeTuueckas Teopus.
Pazpemenne kak ¢akTtop onTHMH3alUKU Xpomarorpadudeckoro mporecca. KadecTBeHHBIN u
KOJIMYECTBEHHBIN XpoMaTorpaduuecKkuii aHaIIu3.

I'azoBass xpomarorpadmusi. I'azo-ancopOumonHasi (raso-tBepaodasHas) M raso-
KuAKOcTHasi xpomartorpagusi. CopOEHTI M HOCHTENH, TpeOoBaHUS K HUM. MexaHU3M
paznenenus. Cxema razoBoro xpomatorpacda. Kojgonku. J[eTeKTopbl, UX 4yBCTBUTEIBHOCTh U
cesIeKTUBHOCTh. O0NacTH MPUMEHEHHsI Ta30BOM XpomaTorpaduu.



KuakocrHass xpomarorpadus. Bunbl sxuakoctHoi Xxpomatorpaduu. IIpenmymiecta
BBICOKOX((EeKTUBHON  KuUAKocTHOM  xpomarorpadguu  (BOXKX). Cxema KHIKOCTHOTO
xpomarorpada. Hacocbl, konmoHku. OCHOBHBIE THIBI JETEKTOPOB, UX YYBCTBUTECIBHOCTH U
CEJIEKTUBHOCTb.

AncopOunoHHasi KujakocTHasi xpomartorpadusi. HopmanbHo-(ha3oBeiid ¥ oOparieHHO-
¢a3oBbIil BapuaHThl. [longpHBIE M HETIOJISAPHBIC HEMOABMXHBIC (a3bl U MPUHIUIBI UX BBIOOpA.
MonudunrpoBannble cunukarenu kak copOenTsl. [lonBukHbie (a3pl U IPUHLHKIIBI UX BHIOOpA.
Ob6nacTu npuMEHEeHHUs aICOPOLIMOHHOM KUIKOCTHOM Xpomarorpaduu.

Honoodmennass  xpomartorpagusi. Crpoenne ©  (U3MKO-XUMHYECKHE  CBOWCTBA
MOHOOOMEHHUKOB. MloHOOOMeHHOe paBHOBecHe. CelleKTUBHOCTh MOHHOIO OOMeHa U (aKTOpbl
ero onpenenstomme. OOnacTd NpUMEHEHUS HOHOOOMEHHOM Xxpomarorpaduu. HMonnas
xpomarorpadusi Kak BapHaHT BBICOKO3(PGEKTUBHON HOHOOOMEHHON Xpomarorpadum.
OCOOEHHOCTH CTPOCHHUS U CBOMCTBA COPOEHTOB It HOHHOM XpoMaTorpaduu. OTHOKOJIOHOYHAS
U JIBYXKOJIOHOYHas MOHHas Xpomarorpadus, uX TIpeuMyllecTBa U  HEAOCTATKH.
HonoxpomaTtorpapudeckoe  OmpeaeieHHe KaTHOHOB W aHWOHOB. MoH-mapHas w
auraiiooomMenHas xpomarorpagus. OOmme npuHuunsl. [logBMKHBIE M HEMOABMXKHBIE (Da3bl.
O6JiacTi NpUMEHEHUSI.

Xpomato-macc-cnekTpoMeTpus. O0mre npuHIuibl Metona. [ToaBMKHBIE U HEMOIBUKHBIC
da3br. OcoOCHHOCTH MexaHu3Ma paszzenieHus. OnpesenseMble BemecTBa U 0071acTi MPUMCHCHHSI
Metona. JleTekTopbl, TaHIEMHAs ~Macc-CIIeKTpoMeTpus. Macc-criektpomeTpsl.  Macc-
CIICKTPOMCETPUA. H[[eHTH(l)I/IKaIII/Iﬂ U OIpPCACIICHUC OPraHUYCCKHUX BCHICCTB; SJIEMEHTHEIN U
U30TOIHBIN aHAIN3.

3. SAMP- cnekTpocKonus

Pesonancubie Mmetoabl — IIIP, AMP. OcHoBbI MeTON0B. CTPYKTYpHO-TPYIIIIOBOW aHAIN3
u uneHtudukanus BemiecTB. Hcmons3oBanme wmerona SAMP nans ycraHoBieHus permoHa
IIPOUCXO0XKICHUS IPOLYKTOB )KMBOTHOI'O Y PACTUTEIBLHOIO IIPOUCXOXKICHUS.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

[Ipn wW3ydyeHUW TEOPETHUECKOTO Kypca HCIONB3yloTes Meroabl IT - mpumeHeHue
KOMIIBIOTEPOB I JOCTYyMa K UHTEPHET-pecypcam, UCIIOIb30BaHNE 00YYaIONINX MpOrpaMm s
pacmmpeHuss HWHOOPMAIMOHHOTO TOJs, obecredeHuss ymoOcTBa TpeoOpa3oBaHUs H
CTPYKTypUpOBaHUs UH(GOpMaIUU A TpaHchopmanuu e€ B 3HAHUE.

[IpemoiHeCeHnE TEOPETUIECKOTO MaTepHata OCYIIECTBISIETCS C TIOMOIIBIO SJIEKTPOHHBIX
CpeICTB OOyUEHHUs TPU HEMOCPEACTBEHHOM MPOYTEHUHU JAHHOTO MaTepuaa JEKTOPOM.

JIIss  OIIEHKM OCBOCHHS TEOPETHYECKOTO MaTepHalia CTYACHTaMH HCIIOJIb3YIOTCS
TPaJULIMOHHBIE THUCHPMEHHBIE W YCTHBIE KOHTPOJIBHBIE MEpONpUATUS (KOJUIOKBHYMBI,
KOHTPOJIbHBIE PAOOTHI).

[Ipn ocBOGHHMM TPAKTUYECKHX 3aHATUN CTYACHTaM IMpeajaraeTcs HWHAWBHIyalbHas
paborTa, e KaXIblil MojydaeT CBOE 3aaHHe.



6. OHEHOYHBIE CPEACTBA JJIA TEKYIHEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXKYTOYHOM ATTECTAIIMA IO UTOTAM
OCBOEHMA JMCIUAIIJIMHBI U YYEBHO-METOANYECKOE OBECIIEYHEHHUE
CAMOCTOSTEJBHOMN PABOTHI CTYJEHTOB

Peiimunz-konmponp Nel

1.IlossicHuTE cicayromuc TCPMHHBI: CTalUOHApPHOC COCTOAHHUC, DHCPICTUUCCKUC

YPOBHH, OCHOBHOE (HopManbHOE) COCTOSIHHE, BO30YXKJEHHOE COCTOSHHUE,
NOTrJONIEHWEe, UCIycKanue, (OTOH, [JIMHA BOJHBI, 4YacTOTa, BOJIHOBOE YHCIIO,
CIICKTpaJibHasa JIMHUA, HUHTCHCUBHOCTDH CHGKTpaHBHOﬁ JIMHHUU, 3aCCJICHHOCTDH

SHEPTreTUYECKUX YPOBHEH, CHEKTp MOTJIOUIECHUS, CHEKTP UCITyCKaHUS.

2.00BACHUTE TMPOUCXOXKACHHE CIEKTPOB HMCIYCKaHUS (IMHUCCHOHHBIE) U MOTJIOLIEHUSA
(abcopOUMOHHBIC) aTOMOB, MOJICKYJI, HOHOB, SJEpP C MO3UINNA KBAHTOBOH TCOPHUH.

3.Kakumu BeIMYMHAMH XapaKTEPU3YIOTCS JUHHU HWIHU TOJOCHI, HaOIOgacMbie B
CIIEKTpax UCITYCKaHUs UJIU TTOTJIONICHUS ?

4. Kakue TUNBI TEpPEeXOJOB B  MOJEKYyJe BBI3BIBAIOTCS  TMOTIJIOLIEHHUEM Q)
yIbTPaguOIETOBOTO, 0) BUANMOTO, B) HH(PPAKPACHOTO U3TyUCHUS?

5.Kaxkoit obyracTu criekTpa COOTBETCTBYET M3JyUCHHE C AJIUHOW BOJHBI a) 703 HM, 0)
11,5 cm, B) 3,68 MM, T) 9,25 A® ? Kakum SHEPreTUYECKUM IepexojaM OHO OTBedaeT?
Kakue meToabl aHann3a OCHOBAaHbBI Ha 3TUX Ilepexojax?

6.Kakue sHepreTnueckre ypoBHHU U MEPEXO/IbI H3YYaIOT B a) AaTOMHON CHEKTPOCKONHUH, 0)
MOJIEKYJISIDHOH  CIEKTPOCKOIUH, B) SIACPHON CIIEKTPOCKOMHH?

7.JIna KakuX CHCTEM XapaKTepHO IMOSABJIEHUE a) JHHEeHYaThIX CIEKTPOB, a)
MOJIOCATHIX CIIEKTPOB ?
8.Kakoit mHTepBal JUIMH BOJIH OTBEYAET ONTUUYECKOMY CIECKTPAIbHOMY JUAIA30HYy?

9. Kakue u3 yKa3aHHBIX Y4acTHIl UMEIOT B CIIEKTPe JMHUM, a Kakue mojockl: K¥, Na, CO, Ar,
N2, Ba(OH)2, MnO4 ,CH3 ?

10.Paccumuraiite wactory (['m) u BomHOBoe 4yHMcio V (cM! ), cOOTBETCTBYIONIUE
KaXJIOM M3 TMEepEeYUCIEHHBIX HUXE JJIMH BOJH AJIEKTpoMarHuTHoro wusziaydeHus: 1)400HM,
2) 17 A%, 3)0,030 cm, 4)1,3.107, 5)6,1 Mxm.

11.Paccumraiite mmuHYy BONHBI  (HM) M BOJNHOBOE uMClI0 (cM' ) amsa Kakmod wu3
TIEpEUNCIIEHHBIX HIDKE YacToT dMeKTpoMaramTHoro mimydenn (I'm):1) 1,97.10° 2) 4,75.10%, 3)
6,23.10%°, 4) 9,56.10%°.
12.Cornacuo omnpenenenuto 13-ii ['eHepanbHOI KOH(pEpEHIIUN MO MepaM M BecaMm | ceKkyHja
paBHa 9 192 631 770 mepuomaM U3Iy4YEHHs, COOTBETCTBYIOILETO SHEPreTUYECKOMY
mepexoay ~ MeKIy ~JBYMs CBEPXTOHKMMHM ypoBHsAMH u3oToma 13'Cs. PaccumraiiTe yacToTy
(T'r), BoMHOBOE 4HCO0 (M ) ¥ ATMHY BOJTHBI ( HM, MKM) 9TOTO TIEpeXo/a.

13. HaiiguTe BOJIHOBBIC YHCIIa, OTBEUYAIOIIHE YHEPTHSIM ITEPEXO0JIOB: Q) 100 Tx.momp ™t
6) 1 5B, B) 1 kkan.Momp™ .

15.BeruucnuTe JUIMHY BOJHBI HM3Ty4EHHUS, TOIJIONIAEMOrO MOJIEKYJIOH, €CIIM HSHeprus
MOJIEKYJIIPHOTO Tiepexoza B pacdeTre Ha 1 monb paBHa: a)0,001 kka; 6) 1 xkaim; B) 30 kkaim; 1)
100 kkan. Kakum CrieKTpaJIbHBIM JHAria30HaM OTBEYAIOT 3TH JUIMHBI BOJTH?

16.B xakux obnacTsax crekrtpa OyayT HAaXOOUTHCS CIEKTPAIbHBIC JIMHUHM, OTBEYaloIINe
sneprusiM ( k/x.mons ): a) 200-800; 6)10-20; 8)'0,01-0,1?

17 JlroMuHECTIMPYIOMIMKA  3KpaH TOTJIONIACT  yABTPA(PHUOIETOBOM M3Ty4YeHUE C JUTHHOU
BOJIHBI 280 HM M CBETHUT 3€JIEHBIM CBETOM ¢ JIuMHOW BosHBI 508 HM. Kakyro sHepruro Kakaplii
($OTOH mepenaeT JFOMUHECIIMPYIOIIEMY BEIIECTBY?



18.11pu u3nydenuu GhoTOHA MOJTHAS DHEPTUS aTOMa BOJIOpOa U3MEHMIACh Ha 2,56 3B.
KakoBa myinHa BOJTHBI M371y4aeMoro cpeta’?

19.11pu oOmydyeHny mapoB PTYTH SIEKTPOHAMH SHEPIHUsl aTOMa PTYTH yBenuuuiach Ha 4,9 5B.
KakoBa qyirHa BOJHBI U3JIy4€HUs aTOMa PTYTH MPH MEpeXo/ie B HEBO30Y X ICHHOE COCTOSHHIE?

20.Kakue 35eKTpoHHBIE TIepeX0/Ibl Ha3bIBAIOT pe3oHaHCHBIMU? [louemy mpu  ompeneneHun
3JIEMEHTOB METO/IOM dboTomeTpuun IJJaMEHU HUCIIOJIb3YIOT PE30HAHCHBIE JIMHUU,
COOTBETCTBYIOLIME MEPEX0/IaM  C IIEPBOT0O BO30YKIEHHOIO YPOBHSI?

21.Iloyemy  Juisi  KaueCTBEHHBIX  AQHAJIUTUYECKUX  OMNPEICICHUNA PEKOMEHIYIOT
MCII0JIb30BaTh AYTOBOM pa3ps, a 11 KOJIMYECTBEHHBIX - UCKPOBOM?

22.I1pu kakoM crioco0e reHeparuu (1iams, Ayra MoCTOSHHOTO TOKa, MCKPA) CIIEKTPAIbHBIE
auHUK OyayT mupe?

23.IlpuromqHa 1M Jyra TOCTOSIHHOTO TOKa WM BBICOKOBOJIBTHAS KCKpa B KauecTBe
HEIUIAaMEHHOTO AaTOMM3aTopa B aTOMHO-a0COpPOLMOHHOM criekTpomMeTpun? OTBET MOTUBHUpPYITE.

24 Kakoii ©3 METOJOB MPUTOJEH IS HPOBEJAEHUS IOJHOTO KaueCTBEHHOTO
aHaIM3a: aTOMHO-OMHUCCHOHHBIA WM  aTOMHO-a0COPOIMOHHBIN?

25.Kakue ¢pakTopbl BIUAIOT HA CTENEHb aTOMU3AI[MU BEIIECTBA B IJIAMEHU?

26.Kaxoif mpoIeHT aTOMOB ONpPEENsIeMOro JIEMEHTA Y4acTBYET B (pOpMUPOBAaHUHU
AHAIIMTUYECKOT'0 CUTHAJA a) B [JIAMEHHON SMHCCUOHHON CIIEKTpOMETpUU, O) B aTOMHO-
a0COpOLMOHHON CHEKTPOMETPUH B ITUIAMEHH?

27.Kaxk yBeIMYHUTh JUCCOIMALMIO OKCUIOB U TUJIPOKCUIOB METAJIIOB, 00pa3yoLIUXCs
B IUIaMEHU?

28.Kak BnuseT HOHHU3AIUS aTOMOB B IUIAMEHHM Ha pPE3yAbTaThl ONpeAeeHHUs
3JIEMEHTAa a) aTOMHO-3MUCCHOHHBIM METOJIOM, 0) aTOMHO-a0copOLMOHHBIM MeTooM? Kakumu
npueMaMy MOXHO MOJaBUTh MOHHU3AIMIO aTOMOB?

29.Y10 Takoe HMOHU3AIMOHHBIN Oydep?

30.Kak BnuseT npucyrctBuecoseir Al B pactBope Ha onpaeneHue Ca U SI HSMUCCHOHHO-
boTOMETPHUYECKUM METOA0M?

31.Kakue roproynMe CMeCH HCHOJIB3YIOT JUIS  ONpeAeNieHHs  IEJIOYHBIX U

MIETOYHO-3EMEIbHBIX DJIIEMEHTOB METOJIOM YMUCCHOHHOH dbotomerpuun
IUIaMeHH ?
32.Kakoit u3 IBYX METOJIOB: IMJIaMEHHO-3MHCCHOHHBIN 701054 aTOMHO-

abcopOUMOHHBIN npeanouTuTeseH npu onpenenenun K, Ba, Be, Ti, V?

33.Ilouemy mnpu ompenenennu Pb  w Zn  mpeamodtwTeNeH — IUIAMEHHBIN
aTOMHO-a0COpPOIIMOHHBIN METO/I, @ HE IUIAMEHHBI aTOMHO-3MHCCHOHHBIN MeToa?

34.Yto Takoe BHYTpeHHHI cTaHAapT? JIJIsl 4ero ero HCnojb3yoT?

35.Kaxum TpeOOBaHUSIM JOJDKHA YIOBIIETBOPSTH rOMOJIOTHYECKast napa
TIHUI?

36.PaccunTaiite K03(p(PUIIMEHT aTOMHOTO MOTJIOLIEHUS IIMHKA, €CIIU IPU €r0 KOHLIEHTPAILUH
B pacTBope 1*10 r/mi 3HaueHue ontudeckoi wiotHocTu 0,512 (anuHa menu ropenku 10 cm).

Peiimunz-konmponp Ne2

1. KakuMu BeTMUYMHAMHU XapaKTEPHU3YIOTCS IMOJOCH MOTJIOMEHUS B MOJIEKYISIPHBIX
abcopObumoHHBIX crnekTpax? Kakas pazHWIa MeXIy HCTHHHBIM U CPEIHHUM MOJSPHBIM
KO3 UIIUEHTOM MOTIIOMEHUs?

2.byner nm HaOMOOATHCS M KaXJOTO H3 TPHUBEICHHBIX HHUXXE pPacTBOPOB
OTKJIOHEHHE oT 3aKOHa byrepa-JlamGepTa-bepa u Kakoe:
OTpHIIATENbHOE, MOJIOKUTENbHOE? pacTBop ciaboit KHCJIOTHI, MOTJIOIIAET
HeAMccolMupoBanHas ¢opma; pactBop akBakomiuiekca M(H20)n, Haxongmerocs B
paBHOBecHH ¢ KomIulekcoM ML, moriomniaer akBakoMILIEKC.



3Ilpm Kkakux JUIMHaX BOJH  CIEAYyeT HU3MEpATh  ONTHYECKYI0  IUIOTHOCTh
pacTBOpoB  mpu  (OTOMETPUYECKOM  aHalIU3€  CMECH  BEIIECTB, €CIM  HX
CHEKTPHI IOIJIOIIEHUSI HaKJIaAbIBAlOTCA IpYyT Ha Apyra?

4. Kakoi BapUaHT crekTpopoTOMETpUHI ciaenyer BBIOpATH, eciu
[JIaBHBIM ~ TpeOOBaHWMEM  sBJsEeTCS a) ObICTpOTa  BHINOJHEHHS, ©O)  BBICOKaA
TOYHOCTb  INPH  JOCTAaTOYHO  BBICOKOM  COJEpKaHUU  3JIEMEHTa, B)  yd4er
BIUsHUSA (hoHA?

54ro UCIIOJB3YIOT B Ka4ecTBe pacTBOpa CpaBHEHUS npu
nuddepeHnaIbHOM criocobe U3MepeHus ONITHYECKOMH MJIOTHOCTH, eciu
OCHOBHOI 3aKOH CBETOIOTJIONICHHS &) BBITOIHACTCS, 0) HE BHIIOIHSIETCS?

6.Ha onmHom pucyHke B koopauHatax A-A n300pa3uTe MPOU3BOJBHBIN

CIIeKTp  morjolieHus  (oroMerpupyeMoro  pactBopa  (MMeeT  OJHY  IOJIOCY
NOTJIOIIEHHS) M CHEKTP IMOTJIOMICHUS CBETO(MIBTPA, HEOOXOAUMOTO JUIsl aHajdu3a 3TOrO
pacTBopa.

7.Kakue 3aKOHBI JIeKaT B OCHOBE CHEKTPO(POTOMETPUUYECKOTO OMNPEAETCHNUS KOHCTAHT
XUMHYECKUX PaBHOBECHIL?

8. lnst onpeneneHust HUKENS B BHJE ITUMETHITIMOKCMMATa HABECKY CTalM, COJAEpIKaIlen
0,5 % Ni, pactBopunu u pasbaBuwau g0 100,0 moi. K ammkBore 5,00 M mobOaBmiu
HeoOXoauMBbIe peareHTsl u pa3zdaBuwian 10 50,0 mu. OnTudeckas MIOTHOCTh ONPENENSETCS TPU
470 um B kxtoBete ¢ | = 2,0 cM. BhlumcinTe HaBeCKy CTald, €CIM ONTHMAIbHOE 3HAYCHUE
A=0,435,ae=1,3'10 m.momp ™ cm? .

9.0nTHueckass IJIOTHOCTH pacTtBopa kodeumna (M =212,1), conepxamero 1,000
MT IPOTOHUPOBaHHOHN (hopmbl kKodenna B 100,0 mi, paBua 0,510 npu mmHe BoaHbl 272 HM ( |
=1,0 cm). HaBecky pactBopumoro kode 2,500 r pactBopmiu B 500,0 M Boasl. Anuksoty 25,00
MJI OCBETJIMJIIM CcTaHapTHhIME Tpremamu U no6aBuB 0,1 M H2SOs, pazbaBunu mo 500,0 mur
Ontuyeckasi MIOTHOCTh 3TOTO pacTBOpa B TeX ke ychoBusix paBHa 0,415. Paccuuraiite MONSApHBIN
K03 (HUIIMEHT MOTJIOMIEeHUS Ko(hernHa U €ro coepkanue (I/Kr) B Kode.

10.Monspubiii k03P GUIMEHT TMOTJIONIEHUsI KOMIUIekca Be ¢ aleTunaneToHoM IMpu
295 um pasen 3,16.10% m.monp? cm? . Kakoe muauManbHOe conepxanue Be (% Macc.) MOKHO
onpeaenuts n3 HaBecku 1,0000 r, pactBopenHoit B 100,0 mi, mpu HM3MEpeHUH ONTHUYECKOMN
IUIOTHOCTH Ha crnektpodoromerpe mpu 1=10,0 cM. MuHUManbHOE 3HAYCHHE ONTHYCCKON
IUIOTHOCTH, KOTOPO€ MOYXHO M3MEPUTh C HEOOXOIUMON TOYHOCTBIO, cuuTaTh paBHbIM 0,010.
M.m.(Be)=9,01.

11.0ntrueckas miuotHocTs 0,15 M nukpata Hatpus B 1M NaOH, o0ycnoBieHHas
MOTJIONEHUEM MHUKpaT-uoHa (MUKPUHOBAS KUCIOTa He morjomaer) paBHa 0,419. B Tex xe
yciaoBUAX — omTuyeckas MmiaotHocte 0,30 M pacTBOpa NHMKPUHOBOW KHCIOTHI paBHA
0,531.PaccunraiiTe KOHCTAaHTY KHCIOTHOCTH MTUKPUHOBOW KHCIIOTHI.

Peimunz-xkonmpono Ne 3

1. TMouemy npu KOMHATHOH Temmneparype JTIOMUHECUUPYIOT He BCE
BerecTna’?

2. SIBnsercs nu JIFOMUHCCICHIUSA PAaBHOBCCHBIM HpOHeCCOM?

3.Uem oOBsicHseTCs 00Jiee BHICOKAs CEJIEKTUBHOCTH JIIOMUHECHIEHTHBIX METOJIOB aHalu3a
no cpaBHeHHUIO ¢ poTomerpuueckumMu? Ilouemy QuryopecreHTHbIE METO/IbI aHAn3a
YyBCTBUTENbHEE POTOMETPUUECKUX ?

4. Tlouemy npu (bIyopeceHTHBIX OMpEeICTICHUSX MPEIBABISIOT TOBBIIICHHBIE
TpeOOBaHUS K UHCTOTE PEAKTUBOB U TOCY/IbI?

5.Iloyuemy Buj crnekTpa (IIyopeclUeHIIMM HE 3aBUCHUT OT JJIMHBI BOJIHBI BO30YXIaOLIEro
U3ITy4deHUS?



6. [louemy rpagyupoBouHbId Tpaduk Tpu  (QIYOPECHEHTHBIX ONpPECICHUSX JINHEEH B
OrpaHUYECHHOM UHTEPBAJIC KOHIIEHTpALUN?

7. Kak U3MEHSETCS WHTEHCUBHOCTh bayopecueHInu npu MMOHUKEHUU
TemMneparypbli?

8. Tlouemy  5amIly  HakalMBaHWS  PEIKO  WCHOONB3YIOT B KAuyecTBE  HMCTOYHHKA
U3ITy4eHus B (IIyOpeCIIEHTHOM aHau3e?

9. Ilouemy HEJb3s JI0JITO OCBEILaTh dyopecuupyromue pacTBOpPbI npu
MpOBeICHNH (MTyOPECLIEHTHBIX OIpeIeTIeHMI?

10.B xakux ciy4asx COOJIOMAeTCs MPABUIO 3e€PKATbLHON CHUMMETPHUHU CIIEKTPOB TOMIOMICHUS U
duryopecrieHmu?

11.Kakne xapakTepuCTHKH JTIOMUHECIICHIIMH 3aBUCST OT JJIMHBI BOJHBI BO30YXKIAFOIIETO CBETA U
noyemy?

12.dto Oomblie: KBAaHTOBBIM WM DHEPreTHYeCKUil  BbIxoA duryopecteHin? [Touemy?

15.PaccunTtaiite MUHUMaJIbHOE cojiepkaHue LUpKOHUS (%), KOTOpOE MOXKHO OIPENEIUTh
JEFOMUHECLIEHTHBIM METOIOM B BUJIE KOMIUIEKCAa C MOPUHOM TIOJIB3Y$Ch CIICIYIOIMMH JAHHBIMU

-HaBecky Maccoii 0,1000 r mepeBenu B MEpHYIO KOJIOYy eMKOCThIO 250,0 Mi;

- MAaKCHMaJlbHOM BEIIMYMHE perucTpupyemMoro  ¢GoToToka, paBHoW 250 MKA, oTBeyaer
KOHLeHTpauus nupkoHus 0,1 MKr/mi;

- MHUHUMAalbHas BEIMYUHA ¢doToTOKA, perucTpupyemMas MUKPOAMIIEPMETPOM,
paBHa 1 MKA.

Bonpocs k CPC

1. Kak Bbl ompenenute aHaJIWTUYECKUE 3aj1aud (OOHapyXeHue, HAeHTHPUKaLUs,
ornpenenenue, TectupoBanne BemectB)? OOBEKTHI aHammM3a (TBEpAbIE, KUIKUE, Ta3000pasHbIe,
IU1a3Ma; MaKkpo- U MUKpO- ; OpraHUYeCKUe U HeOpraHu4eckue, OJIM3KUe U yJaleHHbIE).

2. JlaiiTe omnpeneneHHEe METPOJIOTHYECKAX XapaKTePHCTUK METOJOB OINpEICICHUs
(4yBCTBUTENBHOCTb, Hpelen  OOHapyXeHHs, Juana3oH  OMNpEIeNIeMbIX  COJEp’KaHuM,
BOCIIPOU3BOAMMOCTD, IPAaBUIIBHOCTh, U30UPATEIBHOCTD).

3. [aiite ompeseieHne TIOHATHIO aHATMTHYECKAs CITyKO0a.

4. OpraHuzanusi aHAIUTHYECKOW CIy>KObl U ee (YHKLIMU: KOHTPOJIb TEXHOJOTHYECKUX
IIPOLIECCOB, MOHUTOPUHI OKpY)KalOIIeH Cpeibl, 3/70pOBbsS HaceleHHUs, CIyk0a KOHTpoJs 3a
XpaHEHHEM MNPOAYKIMH, ONEepaTUBHbIM KOHTposb. CepTuduKanys NPOIyKUUH U XUMHUYECKUH
aHaJIN3.

5. IlpuHune! yHUQUKAMK ¥ CTaHAAPTU3ALUN AaHATUTHYECKUX METOJIOB.

6.00ecneueHrie XMMUYECKOTO aHAIN3a: XMMUYECKHE PEaKTHBBI, KJIACCH(HUKAINS, 00mas
XapaKTepUCTHKA, CTETIEHb YUCTOThI, OYMCTKA.

7. AHanuTHueckue MNpUOOpHI: 00IIas XapaKTepUCTHKAa W TpeOOBaHUS K HHM; Kjacc
TOYHOCTH, ITOBEPKa, IPayupOBKa, cCOUeTaHHe ¢ MUKpornpoleccopamMu 1 DBM.

8. AmnamuTHueckoe MPHOOPOCTPOCHHE, €r0 TEHACHIUH (OJIOYHO-MOMYIBHBIA MPHUHITHIL,
aBTOMAaTH3allMsl, MUHHATIOpU3aLUs U JIp.)

9. Hcrounwmku wHPOpMANIMKM TO  AHAIATHYECKOW  XUMHH:  TEPUOANYECKAs,
MoHoTrpaduueckas, yueOHas JIuTepaTypa.

10. MexnyHapoaHble W OTEYECTBEHHBIE COOOIIECTBa AHAIMTUKOB. PexomeHmanuu
NIOITAK no aHaJIMTUYECKOW XUMHH.

Bonpocul k 3x3ameny

1. [Tepeunciute METPOIIOTMUYECKHE XAPAKTEPUCTUKN METOI0B XUMUYECKOTO aHAIN3A.
3. Kakumu crioco6aMu MOXKHO IPOBEPUTH MPABUIBLHOCTH aHAIN3a?
4. B ueMm oTiMuMe CIIy4aifHbIX MOTPEIIHOCTEH OT CUCTEMATHUECKHX ?



5. Kakue BeJMYMHBI XapaKTEpU3YIOT BOCHPOH3BOJUMOCTH BBIOOPOYHON COBOKYITHOCTH
JAHHBIX XUMUYECKOTO aHaIH3a?

6. Ilepeunciure KpUTEpUHN BEIOOPA METO/1a AaHAIIN3A.

7. Uto Takoe aHanuthueckuil curan? IlpuBenure npuMepsl aHAIUTUYECKUX CUTHAJIOB B
XUMHYECKHX M (PU3MUECKIX METO/aX aHAIN3A.

8. 3Hauamue nMdpsl U NpaBUiia OKPYIIICHUS YUCEN, BRIPAXKAIOIUX PE3YyIbTaT aHaIu3a.

9. Enununel CU B aHanu3e: OCHOBHBIE, IPOM3BOHBIC, BHECUCTEMHBIE (3KBUBAJIEHT, TUTD,
MOJISIPHOCTb, MOJISIIBHOCTb, HOPMAJIbHOCTh, MAaCCOBasi KOHLIEHTPALUs U Jp.)

11. CnyvailHple  TOrpelIHOCTM B  XMMHUYECKOM  aHanu3e. 3akoH [laycca.
Bocnpounspogumocts. CTaTUCTHUECKUE KPUTEPUM: MATeMaTHYECKOE OKUAAaHUE (IeHepajbHOe
CpedHee W TeHepaibHas TUCIEePCHs CIydailHON BETMYMHBI; BHIOOPOYHOE CpeiHee, AHMCIIepCus,
CTaHJAPTHOE OTKJIOHEHHE, 10BEPUTEIIbHAS BEPOSITHOCTD).

12. CucremaTHuecKue MOrPeIIHOCTH XUMUYECKOTO aHau3a. [IpaBuiibHOCTE U CIOCOOBI e
IPOBEPKU (METOJ CTaHAAPTHBIX 00pa3lloB, CTAHAAPTHBIX JOOABOK, CPABHEHUS C pe3yJbTaTaMu
apyroro metona u zip.) Ux orpanuueHus.

13. IlorpemHocTH OTHENBHBIX CTAaAUMM W KOHEYHOro pesyiaprata. CymMMHpOBaHUE
IIOTPEUIHOCTEM.

14. Metponoruueckoe oOecrieyeHHe KOHTPOJs COCTaBa BEIIECTB M MaTepHalioB.
ATTecTanys U CTaHAAPTU3ALUSA METOIUK. AKKPEIUTALMS aHATUTUUECKUX JTaOopaTopHil.

15. Yro Takoe n30upaTenbHOCTh MeTo1a?

16. UTto Takoe TOUHOCTh aHaJIU3a, KAKMMH BEJIMYMHAMU OHA XapaKTepu3yercs?

17. Kakue cCylmecTByIOT CcIOCOObI ONpeleseHUs] KOHLEHTpPAlMM Ha OCHOBaHUU
CYILIECTBYIOIIEN 3aBUCUMOCTH MEK/y aHAIUTUYECKUM CUTHAJIOM U COJEpKaHUEM KOMIIOHEHTA?
Hoenmuguxayus u ananuz opecanuuecKkux coeOUHeHui

1. Uro Takoe ¢(yHKIMOHATIBHBIA aHAIM3 OpraHudeckux BemecTB? Kak mpoBomuTcs
UACHTUQUKALMS ~ CTPYKTYPHBIX (parMEeHTOB U  CTPOEHHUs OpraHMYeCKUX COEJUHEHUH
(yHKIIMOHANBHBIE TPYIITIBI, KPATHBIC CBSI3U, IMKIMYECKUE U JIMHEHHBIE CTPYKTYPHI U 11p.)?

2. UnenTudukanys pa3idyHbIX KIacCOB OPIraHUYECKUX COEAUHEHHH.

3. Kak MOXHO oOmpenenuTh HaJU4Me CJEJI0B OPraHMYECKHX BELIECTB B Pa3IUYHbBIX
00BeKTax?

4. Kak npoBoauTcst aHaIU3 OMOJOTHYECKUX M METUIMHCKUX OOBEKTOB (pacTeHMsI, KPOBb,
TKaHH, )KUJIKOCTH OPTaHU3MOB)?

5. Yto Takoe KIMHUYecKui aHanu3? Ero ocobeHHOCTH.

6. Kak npoBoauTcs aHaIN3 MUILEBBIX TPOAYKTOB (OCHOBHBIE KOMIIOHEHTHI, IPUMECH)?



7. YHEBHO-METOJUYECKOE U UTHOOPMAIIMOHHOE (MHTEPHET-

PECYPCbI) OBECIIEYEHHUE JUCHUIIVIMHbI

XumMus: B 2 Tomax. / nep. ¢

aHrn. - M.:
BMHOM.JMa6opaTtopus
3HaHuK, 2009. - N.1- 623

c.,T.2.-504 c.

rary.ru/book
/ISBN9785947743890.
html
www.window.edu.ru

Ne Haspanue u BbIXOAHBIC JaHHBIC FOZ[ Komnue Hanuuwne B KomanuectBo Obecneue
n/n (aBTOp, BUI U3aHU, U31aHUu CTBO 3J'IeKTpOHHOﬁ CTYACHTOB, HHOCTb
n3aarciibCTBO, U3IaHUA, b OK3EMII oubnuoreke Bnl'y HCTIOJIB3YIOIIU (CTYJACHTOB
KOJIMYECTBO CTpaHI/IIl) JIApOB X YKa3zaHHYIO [IMTEpaTyp
JUTEpaTypy oif, %
OcHoBHas JuTepaTypa
1 AHanuTu4yeckas 2012 - http://lwww.studentlib | 20 100
xumus.KonnyecTBeHHbIN rary.ru/book/ISBN97
aHanus. Pusnko-xummyeckne 85970421994 .html
MeTOAbl aHanmaa: NpakTUKym
yyebHoe nocobue /
XaputoHoB H0.4., xabapos
O.H., 'puropbesa B.1O. - M. :
T90TAP-Meauna, 2012. 120 c.
2 CnpaBoyHoe pykoBoacTBo no | 2012 - http://www.studentlib | 20 100
aHanUTUYeCKOW  XUMUN 1 rary.ru/book/ISBN97
CbVI3VIKO-XVIMI/I'~IeCKI/IM mMeTogam 85437200759.html
aHanuM3a  Y4yeb. nocobue /
n.B. TukyHOBa, H.B.
OpobHuukasn, A.N. AptemeHko
n ap. - M. : Abpuc, 2012.
3 Ananutvueckas xumus : y4e0. | 2012 - http://lwww.studentlib | 20 100
JUISL CTYH. YYpEeXIEHUH BBICIL. rary.ru/book
npod. o6pasoBaHus / /ISBN9785769562921.
B.1.Bepuunun, U.B.Bnacosa, html
U. A. Huxudopoa. — M. :
W3narensckuit LEHTP
«Axagemusiyn, 2012. — 448 c.
JonojiHuTenbHAS JUTEpaTYpa
1 Kpuctnan . AHanutudeckas | 2009 - http://www.studentlib | 20 100




OCHOBEI aHAJIMTUYECKOM
xumun. B 2-x kH. /Tlox pen.
IO.A. 3onoroBa. M.: Bric.
mk., 2007.

2007

30

20

100

Mpyrno I.®., KomuccapeHkos
AA., dénopos B.A.
OnTuyeckne meToabl aHanmaa:
yyebHOo-meToanyeckoe
nocobue. - CI16.: CMo6lrTyPrl,
2010. -52 c.

2010

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

20

100

Heuunopenko A.Il. ®dusuko-
XHUMUYECKHe
(MHCTpYMEHTAJIbHBIE) METOBI
aHanu3a. JIEKTPOXUMHUYECKUE
Metoabl. [loreHnmomerpus u
KOHIYKTOMETPHS: VYueb.-
meton. mocobue / Ilom pen.
B.B. Kupummmosa. — CIIG.:
HUY UTMO; UXubT, 2013.
-34c

2013

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

20

100

XeHue I. Monaporpadus v
BOSIbTAMNEPOMETPUSI.

TeopeTnyeckne OCHOBbI W
aHanuTnyeckasa npaktuka /
nep. ¢ Hem. A.B. MNapmawa
n AWN. KaveHeBa. - M.:
BMHOM. JTabopatopus
3HaHui, 2008. - 284 c.

2008

http://www.studentlib
rary.ru/book/ISBN978
5947743579. html

www.window.edu.ru

20

100

Xaputonos 10.A.
Amnanurudeckas XuMus
(anamuTuka). B 2 xH. KH. 2.
KonuuecTBeHHBIN aHAIH3.
DU3HKO-XUMHYECKHE
(MHCTpYMEHTAJIbHBIE) METO/IBI
aHanu3a. YueOnuk jis BY3o0sB.
M.: Beicmas mikona, 2007. 616¢.

2007

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

www.window.edu.ru

20

100




8. MATEPUAJILHO - TEXHUYECKOE OBECIIEYEHUE
JUCHUIINHBI

1. Teopernueckuii Kypc.
JIEKIIUM . TIPE3CHTAITUH (JIUCK)
2. MlpakTUKyM
1. Bechl aHanuTHYECKHE, TEXHUYECKUE.
2. Cnexrpodoromerp CD-46.
3. AtoMHO-abcopOImoHHbIN criekTpoMeTp «KBanT Z-3TA» ¢ mporpaMMHBIM 00ECTICYCHHEM 1
Ha0OpOM JIaMmil.
4. I'azoBblit xpomarorpad «Kpucramn» ¢ JeTeKTopamu 10 TeIIONPOBOIHOCTH, JIEKTPOHHOMY
3aXBaTy U KaMWUISIPHBIMHA KOJIOHKaMH.
5. O6opynoBaHue AJI1 TOHKOCIOWHONW XpoMaTorpadumu.
6. UK-cniektpomertp.
7. AHanuzatop pTyTH.
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