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1. OEJX OCBOEHHUSA JUCHUIIJIMHBI

L{envio OCBOCHHMS AMCIMIUIMHBI SBISETCS 00yUEHHE CTYICHTOB TEOPETHUECKUM H MTPAKTUIECKUM
OCHOBAaM XMMUYECKHX, (PU3UKO-XUMUYECKUX U (PU3NIECKUX METOIOB KOJIMYECTBEHHOT'O aHATIN3a
UICHTH(UKAIMN BEIECTB.

3a0aua MUCIMITIIMHBI COCTOUT B TOM, YTO HAa OCHOBAHHUH IMOJIyYCHHBIX TEOPETUUECKUX 3HAHUHN U
MPaKTHYECKOTO OBJIAJICHIS METOIaMH aHaJIM3a, a TAK)Ke METOJJaMHU pacyeTa pe3ybTaTOB YKCIIEPUMEHTA,
CTY/ICHTBI MOTJI TIPABMJIBHO BEIOMPATh METOBI HCCIIEIOBAHUS BEIIECTB B COOTBETCTBUU C
MIOCTABJICHHOM TIepe]] HUMH po0i1eMol, pa3paboTaTh CXeMy aHaIN3a, IPAKTUYECKU POBECTH €T0
MHTEPIPETHPOBATH NOTYYCHHBIE PE3YIIbTATHI.

B pe3ynbrarte n3yueHus AUCHMIUIMHBI 00YYaIOIIUIICS JOJDKEH:

- MOHUMATh POJIb XUMHUYECKOTO aHAJIN3a;

- 3HaTh MECTO aHAJUTUYECKON XMMHUHU B CUCTEME HAYK;

- BJIaJIETh METPOJIOTHYECKUMHU OCHOBAMU aHAJIH3a,

- 3HaTh CYIIECTBO PEAKINI U IMPOLIECCOB, UCTIOIB3YEMbIX B aHATUTHYECKON XUMUH, IPUHIINIIBI 1
00JIaCTH UCIIOJIB30BAHUS OCHOBHBIX METOJ0B XUMHUYECKOT0 aHAIN3a (XUMHUUECKUX, (PU3NKO-XUMHUECKHUX,
(hbU3UYECKUX);

- IMETh IpeJCTaBIeHnEe 00 0COOEHHOCTSIX 0OBEKTOB aHAJIN34,

- BJIaZIETh METOOJIOTHEH BBIOOPA METO/IOB aHAIN3a, UMETh HABBIKM MX IPUMEHEHHS.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

I[I/ICI_II/IHJ'II/IHB. «COBpCMeHHHHe HpO6J'I€MBI XUMHUKO-aHAJIMTHUYICCKOI'O KOHTPOJISI» OTHOCHUTCA K

BapUATHBHOW YacTH Y4YeOHOro IUTAHA JUCHHUIUIMH 1O HampapieHuio moarotoBku 04.04.01 Xumwus
(kBaM(UKALIUSA «MATUCTP»)

HpepeKBI/I3I/ITI)I JUCHUINIMHBI: aHAJIUTHYCCKasA XUMUI, CI)I/BI/I‘-IGCKB.SI XUMH, HEOpraHu4YCCKas XUMMHA,
OpraHn4eCKas XuMusl, (1)I/ISI/IKa Hn MaTCMaTHuKa.

3. IINIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUS 11O JUCHUIIVINHE

[Tnanupyembie pe3ynbTaThl 0Oy4eHHs MO AUCHUIUIMHE, COOTHECEHHBbIE C IIIAaHUPYEMBIMU pe3ylIbTaTaMu
ocsoenusa OITOIT

Kon dpopmupyembix YpoBEHBb OCBOEHHUS [Tnanupyemsie pe3ynbTaTbl 00y4eHHs IO AUCIUILITHHE
KOMIIETEHIIUH KOMIIETEHIIMH XapaKTepU3YIOIIHe 3Tanbl JOPMUPOBAHHS KOMITETCHITUIA
(mokazaTesy OCBOCHHSI KOMIIETCHIINH)

1 2 3

[1K-4 MOJIHOE 3Hamb TEOPUIO METO/IOB aHAIN3a

Ymems OCyIIECTBIIAITh HAYYHO-UCCIIEIOBATEIBCKYIO U
npodeccHoHaNbHYIO 1eATeIbHOCTh, CBI3aHHYIO C
9KOJIOTHYECKOM 0€3011aCHOCThIO, C UCTIOIb30BAaHUEM

3¢ (HEKTHUBHBIX METOAUK M METOJI0B XHMHUKO-(PH3UIECKOTO
aHanu3a

Braoemw npuemaMu aHanmm3a oToOpaHHBIX MPOO U 00pa3LoB
JUISL OLIEHKH SKOJIOTUYECKOTO COCTOSIHUSI OOBEKTOB

I1K-5 MOJIHOE 3Hamb TEOPHIO METOJIOB aHAJIHM3a

Ymems IpoBOAUTH BEICOKOTOUHBIE JTAOOPATOPHBIE
HCCIEA0BaHMs, HAIPABJICHHBIE HA ONPE/ICTICHUE
XUMHUYECKHX CBOMCTB U COCTaBa MaTepUaIOB, MPooO,
00pa31oB 1 pa3HOTO pojia U3IEIHM

Braoemw npuemaMu aHasin3a 0TOOpaHHBIX MPOO U 00pa3LoB

OIIK-1 YaCTUYHOE Ymemsb aHanmm3upoBaTh U UHTEPIIPETUPOBATH PE3YIIBTATHI
XUMHYECKHUX SKCTICPUMEHTOB, HAOTIOCHUN U H3MEPEHUI




OIIK-2 YaCTUYHOE 3Hame HOPMBI TEXHUKH O€30ITACHOCTH XUMHYECKOTO
HKCHEPUMEHTA BKJIIOYAsl CHHTE3, aHAJIN3, U3YUYCHHE
CTPYKTYpPBI U CBOMCTB BELIECTB U MAaTEPUAJIOB,
HCCIEA0BAHUE MPOLECCOB C UX YUaCTHEM

4. OBBEM U CTPYKTYPA JUCIIUIIVINHBI

OBIIAA TPYJOEMKOCTbD JUCLUIUIMHBI COCTABJISIET 5 3AYETHBIX EAMHULL, 180 4.

Bupl yueOHO# paboThl, BKiodas | O0bem
. DOpMBI TEKYILETO
=S CaMOCTOSITENIbHYIO PaboTy yueOHOi COHTDONS
5 CTY/ICHTOB U TPYIIOEMKOCTb (B paboThI, ¢ P
ol © ycrneBaeMocTu (1o
= Jacax) IIPUMECHEHHU
No Paznensr 3| 3 = o < = 1o = en HEJIeIsIM
JUCITUTIAHBI 5 = |z |& |a 181219 = cemectpa), hopma
Ol S EIEIE|2|QIE 0| WHTEPAKTHB .
ZE S8 |38 |2 5 HEIX IPOMEKYTOYHOM
T = |F |8 | |8 |8 arrecranuu (1o
8 |2 |8 |8 |E METO/IOB (B ceMecTpam
yacax/%)
1. | Beeacnue 21 2 2 2/100
Mertposoruueckue | 2 4/100
OCHOBBI
2 23 |4 2
XUMHUYECKOTO
aHaim3a
Beicokoaddextus | 2 20 6/27 PeiTHHT-KOHTPOITH
Hasl )KUAKOCTHAas 20 Nel
xpomarorpadust ¢ 4-6 | 12
Pa3InYHBIMU
JETCKTOpaMH
4. | I'a3oBas 14/42 PelTuHr-KOHTpOIBL
xpomaTorpadus ¢ 7- Ne2
pa3INYHBIMH 11
JETEKTOpamMu 2 9 24 10
5. | Macc- 7/58
crektpomerpusic | 2 | 12- 7 5 10
UHIYKTHBHO 16
CBSI3aHHOM
TJ1a3MOM
6. | Meroasl aTOMHOK 17, 4/57 PeiiTuHr-KOHTpOIIB
CIIEKTPOCKOITUU Ne3
P 2118 |2 5 10
37/41 k3. (36 u.)
36 54 54
Bcero
Kypcosasn

Conepma}me JEeKIIMOHHBIX 3aAHATHI 10 AMCUNILIHHE

Paznen 1. BBenenue.CoBpeMEHHOE COCTOSSHME M TEHJEHUMU pA3BUTUS AHAIUTUYECKOW XHUMHH:
HHCTPpYMCHTaJIM3alWs, aBTOMAaTHU3alusd, MaTéMaTu3alus, MUHUATIOpU3aluAa, YyBEJIMYCHUC O0JIU (bPISI/I‘IeCKI/IX
METO/IOB, NEPEX0]l K MHOTOKOMIIOHEHTHOMY aHaJIN3y, CO3/IaHUE CEHCOPOB M TECT-METO/IOB.

Pa3znen 2. MerpoJioruyeckue 0CHOBbI XMMHYECKOI0 aHAJIM3A.

Tema 1. OCHOBHbIE METPOJIOTMYECKUE TMOHATHS M MPEACTABICHUS: W3MEPEHHE, METOJbl U CpEJCTBa
U3MEpEeHUul, MEeTpoJIornuecKkue TpeboBaHusl K pe3ysibTaTaM HW3MEpEHUM, OCHOBHbBIE MPHUHIIUIIBI U CIIOCOOBI




obecriedeHrs JOCTOBEPHOCTH PE3yJbTAaTOB HM3MEPEHUH, MOTrpemrHOCTH. OCHOBHBIE CTaIH XUMHUYECKOTO
aHanu3a. BpIOOp Merona aHanM3a W COCTaBJICHHE cXeM aHanu3a. AOconroTHbie (0e33TaloHHBIE) U
OTHOCHUTEIIbHBIC METOJABl aHaiu3a. AHAIMTHYCCKUH CcurHan W mnomexu. OO0beM HHpOpMAIMK B
aHanuTHdeckoM curaane. CrocoObl onpeaeNieHus COACPKaHUS 110 JAHHBIM aHATTUTHICCKIX U3MEPCHHIA.

Tema 2. OcHOBHBIE XapaKTEPUCTHKN METO/1a aHAJIN3a: PABUIBHOCTh U BOCIIPOM3BOAMMOCTD, KO3 uiimeHt
YyBCTBUTEJILHOCTH, Ipened OOHapyX EeHHs, HWKHSSL W BEpPXHsS TPAaHUIBI ONPEAENSEMBbIX COACpPHKAHUIM.
Krnaccudukanus morpemHocTeit ananuza. CucreMaTHuecKue W ciaydaiHple morpemHoctd. [lorpemuoctu
OTJENbHBIX CTAIUN XUMHUECKOro aHanu3a. CrocoObl OLIEHKH MPaBUIBHOCTHU: UCIIOIb30BAHUE CTaHIAPTHBIX
0o0pa3uoB, MeTox J00aBOK, METOJ BapbUPOBAaHUS HABECOK, COIOCTABJICHHWE C JAPYTUMH METOJaMHU.
Crangaptaeie 00pasiibl, UX HM3TOTOBIIEHUE, aTTecTalus M Hcnonb3oBaHue. Craructuyeckas oOpaboTka
pe3yJIbTaTOB U3MEPEHUI. 3aKOH HOPMAJILHOT'O PacIlpeieeHus ClIydaiiHbIX OlMOO0K, t- u F-pacnpenenenusi.
Cpennee, nucnepcus, CTaHgapTHOe OTKJIOHeHHe. IIpoBepka TruMoTe3sl HOPMAIBHOCTH, THUIIOTE3BI
OJHOPOJHOCTH pe3ynbTaToB u3MepeHuid. CrocoObl OLeHKHM MNpaBUIbHOCTH. CTaHIapTHBIE 0Opa3lb.
CpaBHeHHE [UCHEPCHHM M CPEJIHMX JBYX METOJIOB aHanu3a. PerpeccuonHblii ananu3. Mcnonb3oBaHue
METO/a HAUMEHBIINX KBAIPATOB JJIsl IOCTPOCHUS IPAyHPOBOYHBIX IPa(UKOB.

Pa3nea 3. Teoperuueckue oCHOBbI XpoMaTorpaguu

OcHOBHBIE  XapaKTEPUCTUKU  Xxpomarorpaduueckoro mpouecca. Koadduumenr pacnpenencHus.
VY aepxuBaemblii 00beM U Bpems yaepxkuBanus. Koapdunuent emxoctu. Koadduuuent yaepxuBanus, ero
¢busnueckuii cMbici. CeneKTUBHOCTD M 3G (EKTUBHOCTL XpomaTorpaduueckoro pazaencHus. KoadgpunueHt
pasnenenus. Pa3zpemenue. Kunernueckue reopun xpomatorpaduu. @akTopsl, BIUSIONINE HA Pa3MbIBAaHHE
30H (BuxpeBas auddysus, monexymsipHas auddysus, CONPOTHUBICHUE Maccolepeaaydl B TOABIKHOW H
HenoJBWXKHOW ¢a3ax). 3aBucumoctb BOITT or ckopoctu mnoTtoka. YpaBHeHue Ban-Jleemrtepa.
[MpunnunuansHass cxema xpomarorpada. Bpibop mapamerpoB Xpomarorpaduyeckoro OrpeneeHusl.
WNnentudukanus BemiectB. KonuueckTBeHHBIH aHanu3. V3amepeHue momianeid U BBHICOT MUKOB. MeTobl
BHYTPEHHET0 ¥ BHEIIHEr0 CTaHAapTOB. cTOUHMKN OIINOO0K, BOCIIPOU3BOIUMOCTD U3MEPEHUIA.

Paznen 4. 'azoBasi xpomaTorpadust

Tema.l. Ilpunuun wmerona. Teopermueckue oOcHOBBI Meroaa. Ompexnensemble BemiecTBa. OCHOBHBIE
aHAJIMTUYECKHE XapaKTepUCTUKH. ['a30-aicopOLMOHHAs M ra30-KHJKOCTHas XpoMmaTorpadus.Anmnaparypa
JUId Ta30BOi Xpomarorpadpuu. XpomaTorpaduueckue KOJIOHKH, TepMOCTaThl, neTekTophl. Kiaccudukanus
JIETEKTOPOB U UX Ba)KHEHIINE XapaKTePUCTUKU (JIMHEHHOCTh, YyBCTBUTEIBHOCTb, OTHOIIEHHE CUTHAJI/IIYM,
npenen ooHapyxkenus). [IporpammupoBanue Temmeparypbl. ['a3bl-HOCUTENH, aicOPOEHTHI M HETIOABH)KHbIE
¢da3pl, TpeOoBaHUS K HUM. MonudunupoBanue Hocutenei. PeakiuoHHass raszoBas XpomaTorpadus.
BricokoadexTrBHas kanuuisspHas xpoMmatorpadus. [Ipumepsl npuMeHeHus!.

Tema 2. KauecTBeHHBIH Trazo-xpomarorpaduueckuil ananms. MaeHTudukanus BeleCTB Ha OCHOBE
BEJIMYUHBI yAepkuBaHus. Meron tectepoB. MHaekcsl ynepxkuBannus Kosaua. McTouHMKH ITOrpeniHoCTen
IIpU UX ofpesieNieHnu. MeToanKa KOJIMYeCTBEHHO! Ta30Boi Xxpomarorpaduu.

Paspea. S. ZKuakocruas xpomarorpapus

Tema 1. [Ipunnun merona. OnpenenseMsle BEeCTBA. AHAIUTUYECKUE XapaKTEPUCTUKH COBPEMEHHOM
BbICOKOA((hexTrBHON Xpomarorpaduu (BOXKX). Annapatypa 1u1st )KUJKOCTHON XpoMmaTorpapuu.
KunaxoctHble XxpomaTorpadsl (KoaoHOUYHBIE, Kanuiuisipabie). Hacockl. BBoas! mpo6. Kosnonku. JleTektopsl u
ux BbIOOp. [loaroroBka npoosI.

Tema 2. Apncopbumonnas xpomartorpagusi. OCHOBHBIE TPEICTaBICHUS O MEXaHU3Me KHJIKOCTHOM
aacopormonHoi xpomarorpadguu (OKAX): porap XUMUU TOBEPXHOCTH a7COPOEHTA M TPHUPOIBI KUIKOU
noJBMKHOM (hazpl. CuiMKaresns, €ro CTpyKTypa U XMMHs OBEPXHOCTH. MoauduuupoBaHHbIE CHIIMKArely,
MPUHIIMIIBI UX TOJTy4eHHs U cBoiicTBa. Okcup antoMuHus U apyrue copOeHTsl B KAX. TpeGoBaHUs K HUM.
ITonBuxHas ¢asza (370€HT) U TpeOoBaHUs K HEH. DIoupyromas cujia MOJBUKHON (a3bl, MI00TPONHbIE
psabl. BausiHue nmpuposl U cOcTaBa AMIOEHTA Ha CEJNEKTUBHOCTDH pazzeneHus B JKAX. M3okparuueckoe u
IpaJMEeHTHOE IIOUPOBaHKe. BivsiHue Temneparypsl Ha dJ1I0UPOBaHUE.

HopmanbHo-¢azoBas )KAX Ha cunukarene. Mojenu yaepKUBaHUS W THUIIBI B3aUMOJEHCTBHUS copbara ¢
MOBEPXHOCTBIO COPOEHTA.

Paznen 6. CnekTpockonuyeckue MeTOAbI AaHAJIHU3A



Tema 1. CroekTp 53JIEKTPOMAarHUTHOrO u3dydeHHs. (OCHOBHBIE THUIIBI B3aMMOJICUCTBUS BELIECTBA C
HU3JTy4YCHUCM! OMHUCCHUA (TGHJIOBaH, HIOMHHGCHCHHHH), MorjiomeHue, paccesaHuc. Knaccn(bm(auml
CHEKTPOCKONMUYECKMX METOAOB Mo 3Hepruu. Kimaccuukanus COEeKTPOCKOMUYECKMX METOJOB Ha OCHOBE
CIICKTpa OJJCKTPOMArHUTHOI'O HM3JIYUCHHUA: AaTOMHAA, MOJICKYJIIpHAaAd, a6cop6u1/10HHa51, OMHCCHUOHHAasA
CHEKTPOCKOMUSI.

Tema 2. ATOMHO-DMHCCHOHHBIH MeTo[. VICTOUHMKM aTOMH3alud W BO30YXKICHHUS: SJIECKTPUUYCCKUE
paspsibl (yroBble, UCKPOBbIC, TOHMKEHHOTO JIABJICHUs), TUIAMEHA, MJIa3MOTPOHbI, HHAYKTUBHO-CBsI3aHHAs
IJ1a3Ma, Jia3epbl; UX OCHOBHBIC XapakTEpUCTHKUA. DU3NYECKHEe W XUMHUYECKHE IMPOIECChl B MCTOYHUKAX
aToMu3anu ¥ Bo30OyxkaeHus. Crekrporpaguueckuii M CIEKTPOMETPUYECKHA METOJbl aHallu3a, WX
0COOEHHOCTH, 00sacTH NMpuMeHeHHs. KauecTBeHHBIM M KOJWYECTBEHHBINH aHAIU3 METOJIOM dMHCCHOHHOMN
crekTpoMeTpun tiamenu. OCHOBHas ammaparypa: crekrporpadsl, kBantoMeTpsl. [LtaMmenHbie hoTOMETpHI
U CIIeKTPO(OTOMETPBI. METPOIOTHYECKHE XapaKTEPUCTUKN U aHATUTHYECKUE BO3ZMOKHOCTH.

Tema 3. ATOMHO-a0COPOLMOHHBII MeTOA. ATOMH3aTOpHl (IJIaMEHHBbIE M HeriamMeHHble). McTouHuKM
U3Ny4yeHusl (JaMIibl C TOJIBIM KaTOAOM, MCTOYHUKH CIUIOIIHOTO CHEKTpPa, JIa3ephl), UX XapaKTEPUCTUKH.
CrnexkTpayibHble W (PU3UKO-XUMHUYECKHE TIOMEXH, CIOCOOBI HMX YyCTpaHEHHUs. MeTponorudyeckue
XapaKTePUCTHKU, BO3MOXKHOCTH, MPEHMYIIECTBA M HEJOCTaTKM METO/Aa, €ro CpaBHEHHE C AaTOMHO-
SMHUCCHUOHHBIM METOAOM. [IpuMepbl MpaKTUYECKOro NPUMEHEHUsS AaTOMHO-dMHUCCHUOHHOTO U aTOMHO-
a0COpPOITMOHHOTO METOIOB.

Conep:xanue Ja00paTOPHBIX 3aHATHI N0 TMCUUILINHE

Pa3nen 4. I'azoBas xpomarorpadus

OmpeneneHre XJIOPUPOBAHHBIX YIIICBOAOPONOB B NHTHEBOW BOAE METOJOM T'a30’KUAKOCTHOU
Xpomarorpaduu ¢ IETEKTOPOM I10 SJICKTPOHHOMY 3aXBaTy.

OmpeneneHne XJIOPOPraHUIECKUX MECTHIUIOB B BOJIE METOOM Ta30KUIKOCTHOU XpomMaTorpaduu ¢
JIETEKTOPOM I10 3aXBaTy 3JIEKTPOHOB.

Paznen 5. XKunkoctHas xpomarorpadus
Omnpenenenre GTOPXMHOIOHOB B MHUIIEBBIX MPOIyKTax MeTo1oM BOXKX/MC/MC
Ornpezenenne NEHUIILTUHOB B Mosioke MeTojoM BOXKXX/MC/MC

Paznen 6. OmpeneneHrie XMMHYECKUX 3JIEMEHTOB METO/JaMU aTOMHO-a0COpPOIIMOHHON M aTOMHO-
OMHUCCHUOHHOM CIIEKTPOCKOIHUU.

5. OBPA3OBATEJIbHBIE TEXHOJIOT'UN
B mpenogaBanun gucturuinHbl  «COBpeMEHHbIE MPOOIEMBI  XUMHKO-aHAJTHUTHUECKOTO
KOHTPOJISI» UCTIOIB3YIOTCS pa3HOOOpa3HbIe 00pa30BaTeIbHBIC TEXHOJIIOTUN KaK TPaJUIMOHHBIC, TaK H
C IPUMEHEHUEM aKTUBHBIX U MHTEPAKTUBHBIX METOJIOB OOYUECHHS.
AKTUBHBIC U HTHTEPAKTUBHBIE METOJIbI OO yUCHHUS:
— UHrepakTuBHas nekims (pasuen 2)
— TI'pymmoBas auckyccust (pasaen 5)

6. OHEHOYHBIE CPEJACTBA /UISA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU,
MPOMEXYTOYHOM ATTECTAIIMHA IO U'TOT'AM OCBOEHUW A JUCIHATIIIAHLI U
YYEBHO-METO/JUYECKOE OBECHEYEHUE CAMOCTOSTEJABHOM PABOTHI

Texkymmii KOHTPOJIb YCIIEeBaeMOCTH (PEHTHHI-KOHTPOJIb 1, pEMTHHI-KOHTPOJIb 2, pEHTHHI -
KOHTPOJIb 3)



Peiimunz-xkonmpons Nel

1.IloscHuTe crenyoolue TEPMHUHBI: CTAllMOHAPHOE COCTOSHHE, YHEPreTUYeCKue  ypOBHH,
OCHOBHOE (HOpManbHOE) COCTOsIHUE, BO30YyXJEHHOE COCTOSIHUE, MOTJIOIIEHUE, UCTIYCKAHUE,
¢bOoTOH, IJIMHA BOJIHBI, YaCTOTA, BOJIHOBOE YHCJIO, CIIEKTPabHAs JTUHUSA, HHTEHCUBHOCTh CIIEKTPaIbHON
JIMHUH, 3aCEJIEHHOCTh SHEPTETUUECKUX YPOBHEMN, CHEKTP NOTJIOLIEHUS, CIEKTP UCITYCKAHUS.

2.00BsCHUTE TPOUCXOXKJEHUE CHEKTPOB  HCIYCKAaHWS (OMUCCHOHHBIE) ¥  IOTJOIICHUS
(abcopOUMOHHBIEC) aTOMOB, MOJIEKYJ, HOHOB, sIIEP C MO3ULIUNA KBAHTOBOU TEOPHH.

3.Kakumu BenuyMHAMH XapaKTEpHU3YIOTCS JUMHUM HJHU MOJOCHI, HabloJaeMble B CHEKTpax
UCITYyCKAHUS WIM MOIJIOLEHus?

4 Kakue TUIIBI MEPEXO0J0B B MOJIEKYJE€ BBI3bIBAIOTCS MOTJOMIEHUEM a) yibTpaduoiaeToBoro, 0)
BUJUMOTO, B) HHPPAKPACHOTO H3ITy4CHUS?

5.Kaxkoit o6macTu cnekTpa COOTBETCTBYET U3JIy4YeHHUE C AIUHOUW BoiHBI a) 703 HM, 0) 11,5 cM, B)
3,68 MkM, T) 9,25 A® ? KakuM sHepreTHUECKHM IepexonaM oHo oTBedaeT? Kakme MeTOIbI aHAIM3a
OCHOBAaHbI Ha ATUX Ilepexoaax?

6.Kakue »HepreTmyeckue ypOBHH U MEpPEeXOAbl M3Y4alOT B a) aTOMHOM CIHEKTPOCKOMUH, O)
MOJIEKYJISIPHOW  CIIEKTPOCKOIUH, B) IA€PHOMU CIIEKTPOCKOIUU?

7.lng KakuX CHUCTEM XapakKTEepHO INOSABJIEHUE a) JUHEHYATBHIX CHEKTPOB, a) IOJOCATHIX
CIIEKTPOB ?
8.Kakoit uHTepBal AJIUH BOJH OTBEYAET ONTHUYECKOMY CIEKTPAIbHOMY JUANa3oHy?

9. Kakue W3 yKa3aHHBIX YaCTUIl MMEIT B CIEKTpe IuHuu, a Kakue mojocel: K', Na, CO, Ar, N,
Ba(OH)2, MnO4 ,CH3 ?

10.Paccumraiite uactory (I'm) ¥ BOJTHOBOE dHCIO V (M ), COOTBETCTBYIOIIHE KAXKIOH U3
TIepeurcIeHHbIX HUKE JUIHH BOJH SJIEKTPOMArHUTHOro m3aydeHms: 1)400mM, 2) 17 A%, 3) 0,030 cM,
4)1,3.107, 5)6,1 Mxm.

11.Paccuuraiite MHy BOJHBI (HM) M BOJHOBOE YMCIO (cM™ ) Ui KaxKIoil M3 MepedrciIeHHBIX HUKE
yacToT nexTpomarautHoro mmyudenn (I'm):1) 1,97.10°, 2) 4,75.10, 3) 6,23.10%, 4) 9,56.10%°.
12.Cornacno onpenenenuto 13-it ['eHepanbHON KOH(EpPEHIMH 10 MepaM U BecaMm | cekyHna paBHa 9 192
631 770 nepuoaaM M3NyYEHHUs, COOTBETCTBYIOLIEIO  YHEPreTUUYECKOMY  MEPEeXOly  MEXIy  JABYMs
CBEPXTOHKHMH yPOBHAMH m30Toma °'CS. Paccumraiite wactoty (I'm), BonHOBOe umcno (cM™ ) u mmmy
BOJIHBI ( HM, MKM) 3TOTO Tepexo/a.

13. HaiimiTe BOTHOBBIE YHCIIA, OTBEYAIOIINE SHEPTHAM TIEPEXO0JIOB: a) 100 JIx.mons , 6) 1 5B, B)
1 kkam.momp™ .

15.BerucinTe JUIMHY BOJIHBI W3JIyYEeHHs, IOIVIOLIAEMOr0 MOJIEKYJIOH, €CIM SHEprusi MOJEKYJISPHOTO
nepexojga B pacuere Ha 1 monp paBHa: a)0,001 kkam; 6) 1 kkam;, B) 30 xkam; 1) 100 kkanm. Kakxum
CIEKTPaJIbHBIM JMara3oHaM OTBEYAIOT 3TH JUTUHBI BOJIH?

16.B xakux obOnacTax criekrpa OydyT HaXOTUTHCS CHEKTPalIbHBIC JIMHUH, OTBEYAIOUINE dHEPTUsIM (
kJIx.mous ): a) 200-800; 6)10-20; 8)'0,01-0,1?

17.JTlroMuHecuupyOmUiA  3KpaH MOIJIOMIAET  YIbTpa(uoIeTOBONW M3TydyeHHe ¢ JUIMHON BOJIHBL 280
HM M CBETHUT 3€JIeHbIM CBETOM ¢ AnuHON BoiHbl 508 HM. Kakyro sHepruro kaxabiii (oToH nepenaer
JIFOMUHECIUPYIOIIEMY BEIIECTBY?

18.Ilpu m3nyuenuu ¢GoTOHA MOJHAA SHEPrUs aToMa BOJOpOJa M3MeHHiIach Ha 2,56 3B. Kakosa
JUTMHA BOJIHBI U3JIy4aeMoro cBera’?

19.1Tpn obGyyeHny mapoB PTYTH JIEKTPOHAMU SHEPrusi aTomMa pTyTd yBenuumiack Ha 4,9 3B. Kakosa
JUIMHA BOJIHBI M3JIy4€HHUS aTOMa PTYTH IPH IIepexo/ie B HEBO30YkICHHOE COCTOSHUE?

20.Kakue 351eKTpoHHBIE TTepeX0bl Ha3bIBAIOT pe30HaHCHBIMU? [loueMy IpU  ONpeieNIeHUH  HJIEMEHTOB
MEeTOZI0OM (OTOMETPUM IUTAMEHHU HCHOJb3YIOT PE30HAHCHBIE JUHUH, COOTBETCTBYIOLUE MEpEXoJaM ¢
MIEpBOT0 BO30YXIEHHOTO YPOBHSI?

21.ITouemy JUIi  Ka4yeCTBEHHBIX  AHAJIMTUYECKUX  OMpPEICIICHHH PEKOMEHAYIOT UCIOIh30BATh
JYTOBOM pa3psii, a sl KOJTMYECTBEHHBIX - UCKPOBOM?

22.1lpn kakoMm crocobe reHepanuu (IUIaMs, Iyra MOCTOSHHOTO TOKa, WCKPA) CIEKTPAJbHBIC JIMHUA
OyayT mmpe?

23.IlpuromHa M Iyra MOCTOSIHHOTO TOKAa WMJIM BBICOKOBOJIBTHAs MCKpa B KaueCTBE  HEIJIAMEHHOTO
aToMH3aTopa B aTOMHO-aOCOpOIMOHHOM criekTpomeTpun? OTBET MOTHBHUpPYITE.



24 Kakoii ©3 METOAOB TWPHUTOACH JUIA TIPOBEIEHUS TIOJHOTO KA4eCTBEHHOIO  aHAJM3a:
aTOMHO-DMHCCHOHHBI WM aTOMHO-a0COPOIIMOHHBIN?

25.Kakue GpakTophl BIUSIOT Ha CTENIEHh aTOMHU3AIIUU BEIIECTBA B TUIAMCHH?

26.Kakoif TPOIEHT AaTOMOB OINPEAEIICMOTO »JIIEMEHTa YydYacTByeT B (OPMUPOBAHUU
AHATMTHYECKOTO CHTHAJIa a) B IJIAMEHHOH SMHCCHOHHOW CIIEKTPOMETPUH, 0) B aTOMHO-
a0COpOLIMOHHOW CHEKTPOMETPHH B IUIAMEHH?

27.Kak yBeJIMYHUTH AUCCOIHMAIMIO OKCUIOB U THAPOKCUIOB METAJUIOB, 00pa3yIONIMXCs B IIIAMECHU?

28.Kak BIMSCT MOHHU3AIMS aTOMOB B IJIAMEHU Ha PE3yIbTAThl ONPEACTICHHS JIEMEHTA a) ATOMHO-
OMHUCCHOHHBIM METOJIOM, 0) aroMHO-a0COpOIMOHHBIM MeTogoM? KakuMu mpueMamMu MOXKHO TIOJaBUTh
MOHU3AIIMIO0 aTOMOB?

29.Yt0 Takoe HMOHHM3AIMOHHBIN Oyhep?

30.Kak Bnusier mpucyrctBuecoieii Al B pactBope Ha ompaenenune Ca u SI 3MHCCHOHHO-
(boTOMETPHYECKUM METOIOM?

31.Kakue roprouue cMecHu HCHOJIB3YIOT IRIE ONpelIeIICHUS LIEITOYHBIX u
1IEJI0OYHO-3EMEIbHBIX 3JIEMEHTOB METOJOM SMHUCCUOHHOMN dboromeTpuun
rnIaMeHu?

32.Kakoii u3 JIBYX METOJO0B: MJIAMEHHO-3MUCCUOHHBIU 178105 aTOMHO-
abcopOLMOHHBIN MpeanoyTuTeneH npu onpeneneHun K, Ba, Be, Ti, V?

33.ITouemy npu OmpeIeIeHN U Pb 51 Zn MPEANOYTUTEIIEH TJIaMEHHBIN

aTOMHO-a0COpPOIIMOHHBIN METO/I, a HE TUIAMEHHBI aTOMHO-3MHCCHOHHBIN METOA?

34.Yt0 Takoe BHYTpeHHUIA cTanaapt? JIjis 4ero ero uCrnoib3yroT?

35.Kakum TpeOOBaHUSIM TOJDKHA YIOBIIETBOPSTD TOMOJIOTHUECKast napa
JIMHUIA?

36.PaccuuTaiite K03(h(HUITUESHT aTOMHOTO TTOTJIONICHUS [IMHKA, €CITU TIPU €ro KOHIICHTPAIIUU B PacTBOPE
1*10 r/mn 3HaueHue ontudeckor mmoTHocTH 0,512 (muHa menu ropenku 10 cm).

Peiimunz-konmpono Ne2

1.KakuMu BeNMYMHAMH XapaKTEPHU3YIOTCS TOJOCH TOTJOMIEHUS B  MOJEKYJISIPHBIX
abcopOuuoHHbIX cnekTpax? Kakas pasHuma MexJay HUCTUHHBIM M CPEIHHUM MOJISIPHBIM
K03 PUIIMEHTOM NOTIOIIEHUS?

2.byner aun Habn0AAaTHCA ISl KaXA0T0 M3 NMPUBEICHHBIX HUXKE PACTBOPOB OTKIOHEHHUE OT
3aKOHa byrepa-Jlam6epra-bepa 51 Kakoe:
OTpUIATENbHOE, MOJOXKUTENbHOE? pacTBOp €1aboi KUCIOTHI, MOIJIOMAeT HEAUCCOUUUPOBaHHAs GopMa;
pactBop akBakoMmiuiekca M(H20)n, Haxopsmerocs B paBHOBECHMHM ¢ Komiuiekcom ML, mormomiaet
aKBAKOMILJIEKC.

3.ITpu KaKuX JUTUHAX BOJIH cienyer U3MEPSTh ONTUYECKYIO MJIOTHOCTh
pacTBOpPOB pu boToMeTpUUECKOM aHause CMecCH BELIECTB, €clIn ux
CHEKTPbI MOTJIONIEHUS HaKIaAbIBAIOTCA APYT Ha apyra’?

4 Kakoit BapuUaHT CIEeKTpodOTOMETPUH CIeNyeT BBHIOpATH, eciIn
IJ1aBHBIM TpeboBaHUEM ABJIAETCS a) OwIcTpOTa BBITIOJTHEHUS, 0) BBICOKAS
TOYHOCTb npu JOCTAaTOYHO BBICOKOM COZlEp)KaHUU DJIEMEHTA, B) yder
BIUsHUS (oHa?

5.Yro HCIOJb3YIOT B KauyecTBe pacTBopa CpaBHEHUA npu
nuddepeHnaaIbHOM crocobe U3MEpEeHUs ONTHUYECKOU MJIOTHOCTH, eciu
OCHOBHOM 3aKOH CBETOIOIJIOIIEHUS a) BHIIOJIHAETCS, 0) HE BBIMOIHAETCS?

6.Ha OJHOM pHUCYHKE B KOOpJIHUHATax A-2 n3obpasure MPOU3BOJIbHBIN
CHEKTDp MOTJIOLEHUS boTOoMeTpUpyeEMOro pacTtBopa (umeer OJIHY 10JI0CY

MOTJIONIEHUS ) U CIIEKTP MOTJIOMIEHHUS CBETOPUIBTpa, HEOOXOJUMOTO I aHAJIM3a dTOTO PacTBOpa.
7.Kakue 3aKoHBI JIE)KaT B OCHOBE CIEKTPO(DOTOMETPHUECKOTO OMPECTCHUs] KOHCTAHT XHUMHYECKHX
paBHOBeCHIT?
8.Jlns1 onpesienicHUsT HUKENS B BHAE JTUMETHITIHOKCHMATa HaBeCKy craiu, coaepxamieit 0,5 % Ni,
pactBopwiu u pazbasuwiu g0 100,0 mo. K amukBote 5,00 Ma noGaBuiaM HEOOXOIUMBIE PEareHTH U



pas6aBuwan g0 50,0 mur. Onrumyeckas MIOTHOCTH ompexnensercs mpu 470 um B kioBere ¢ | = 2,0 com.
Boruucnure HaBecky ctanu, eciiv ontuManbHoe 3HaueHue A=0,435, a e=1,3:10 aMoab ! emt.

9.0nTHueckas MIJIOTHOCTH pacTtBopa KodenHa (M = 212,1), conepxamero 1,000 mr
nporoHupoBanHou (Gopmbl kodenna B 100,0 mu, paBua 0,510 npu amune Boaubl 272 HM (| =1,0 cm).
Hagecky pactBopumoro kode 2,500 r pactBopmiu B 500,0 mim Boabl. AnukBoTy 25,00 MiI OCBETIIHIIH
crangapTHeIMU nipueMamu 1 106aBuB 0,1 M H2SO04, paz6asunu 1o 500,0 M. OnTudeckast IIOTHOCTh 3TOTO
pacTBopa B TeX ke ycioBusix paBHa 0,415. Paccuuraiite MossipHbId KOA(GOUIIMEHT MOTJIONICHUS KOpernHa 1
ero conepxkanue (T/Kr) B Kode.

10.Mossipabii K03 HUIIMEHT TOIJIOMICHUsT KOMIUIeKca Be ¢ amerunarneTroHoM npu 295 HM
pasen 3,16.10% n.momp™? cm? . Kakoe munumanbHOe conepxkanue Be (% Macc.) MOXKHO OIpeeNuTh U3
HaBeckn 1,0000 1, pacrBopenHot B 100,0 w1, T1puU HU3MEPEHUH ONTHUYECKOM IIJIOTHOCTH Ha
cniekrpodoromerpe npu 1=10,0 cM. MuHMMalIbHOE 3HAYCHHE ONTUYECKOW IUIOTHOCTH, KOTOPOE MOYKHO
HU3MEPHUTH C HEOOXOMMON TOYHOCTHIO, cunuTaTh paBHbIM 0,010. M.m.(Be)=9,01.

11.0OnTrueckas miotHocTh 0,15 M nukpara natpus B IM NaOH, o0yciioBneHHast moriomeHueM
NUKpaT-noHa (MUKPHHOBAs KHUcJoTa He morjomaer) paBHa 0,419. B Tex ke yCIOBHUSAX ONTHYECKAs
miotHocts 0,30 M pactBopa nukpuHOBO#M KucnoTsl paBHa 0,531.PaccunraiiTe KOHCTAHTY KHUCIOTHOCTH
MUKPUHOBOW KHCIIOTHI.

Peitmunz-xonmpono Ne 3

1. IMouemy npu KOMHATHOM TeMIeparype JTIOMHUHECIUPYIOT HE BCE
Bernrecrsa’?

2. SlBnsercs v TIOMHHECIICHIUS PAaBHOBECHBIM MTPOIECCOM?

3.Uem oOBscHseTcst Oojiee BBICOKAs CEJICKTHBHOCTH JIIOMHHECHEHTHBIX METOJOB aHaju3a IIo
cpaBHeHHIO ¢ poTomeTpuueckumu? [loueMy QayopecueHTHbIC METObI aHAIN3a YYBCTBUTEIIbHEE
dboromerpuueckux?

4. Tlouemy mnpu  (pIYOpPECUCHTHBIX  ONPEACICHUSX  MPEIbSBISIIOT MOBBIIMICHHBIC TPEOOBAHUS K
YHUCTOTE PEAKTUBOB U MOCY/IbI?

5.Ilouemy Buj criekTpa GIyopecieHIIMN He 3aBUCUT OT JUTMHBI BOJTHBI BO30YKIAIOIIETO U3TyUYeHUS?

6. Ilouemy IpagyupOBOYHBIN rpapuk pu (b1yopecleHTHBIX ONpee/IeHUsIX JIMHEEH B
OTpaHM4YEHHOM MHTEpBaje KOHUEHTpaluii?

7. Kak U3MEHSEeTCS UHTEHCUBHOCTb ¢ayopecueHunu npu HNOHUXEHUN
TeMIIEpaTypbl?

8. Ilouemy JamIty HAKaJIMBaHUsI penko HCTIOJIB3YIOT B KauecTBe HCTOYHUKA
U3ITy4eHHs B (IyOpECLIEHTHOM aHaI3e?

9. Tlouemy HeIb3s JI0JITO OCBEIIaTh dayopecuupyromme pacTBOpHI npu

MPOBE/IEHNH (DITyOPECLIEHTHBIX OIpeIeNIeHU?

10.B kakux ciaydasx coOJrofaeTcs MPaBHIO 3€PKAJbHONM CHMMETPHHM CIIEKTPOB TOMVIONICHHS U
dryopecrieHIn?

11.Kakue XapPaKTCPUCTUKU JIIOMUHCCUCHIUHN 3aBUCAT OT JJIMHBI BOJIHbBI Bo36y>1<)1aromer0 CBC€Ta U HO‘-ICMy?

12.4to Oonbmie: KBAaHTOBBIM WM JHEpreTHYeckud BBIXOJ (uryopectiernun? [Touemy?

15.Paccunraiite MUHUMaIbHOE cojiepxaHue HupKoHUs (%), KOTOPOE MOXKHO ONPEIENUTh JTFOMUHECIIEHTHBIM
METOJIOM B BH/IE KOMIUIEKCA C MOPUHOM IOJIb3YSICh CIIEAYIOLUIMMH JaHHBIMU

-HaBecky Maccoit 0,1000 r nepeBenu B MEpHYIO K0JI0y eMKocThIo 250,0 mi;

- MAaKCHUMaJIbHOM BeNWYHMHE peructpupyemMoro (HoToToka, paBHOU 250 MKA, OTBEYaeT KOHLIEHTPALIUS
rupkonwust 0,1 MKr/mI;

- MUHHMMaJbHas BEJIMYMHA doToTOKA, perucTpupyeMas MUKpoaMIepMETpoM, paBHa | MKA.



IIpomexyTouHas aTTecTanys N0 UTOraM OCBOEHHUS JUCHHUILINHBI — KypcoBasi padora.

KypcoBble paboThl BbIAAIOTCS CTYAEHTaM BHadajie ceMecTpa . TemaTtuka KypcoBBIX paboT
«UnenTudukanus u onpenencHue X B 00bEKTaX OKPYKAIOIIEH cpebl», aHATH3UPYEMOE BEIIECTBO X
BBIIACTCS KaXAOMY CTYAECHTY UHIUBUIYaIbHO.

Pexomenoayuu no évinonnenuto padomosl. MeTopl aHan3a 00BEKTOB OKPYXKAIOIIEH Cpebl pa3InyaroTCs
10 CEJIEKTUBHOCTH, YyBCTBUTEIBHOCTH, TPABUIIBHOCTH, IIPOCTOTE BBIITOJIHEHUS, CII0XKHOCTH UCIOIb3YEMOIO
nabopaTOpHOTO 00OpPYIOBAaHUSA, MMO3TOMY MpPHU BBITOJHEHHMM MHOTUX XHMHUYECKHUX HCCIICOBAaHHH BHIOOD
MOAXOIALIETO AHATTUTUYECKOTO METOA SIBJIIETCA BAKHOW 3a1a4yei.

Bcest paboTa o BEIOOpY METO/1a aHaIM3a CKIIQABIBACTCS U3 YETHIPEX OCHOBHBIX ATAIIOB :

1. ITocTaHOBKa aHAIMTUYECKOMW 3a/1a4u.

2. [IpocMOTp nUTEpaTYpPHBIX TAHHBIX.

3. TeopeTnueckas oneHka HauboIee NOAXOALIEr0 METO/A.

AmnanuTHueckas 3a1a4a (aHaau3 KOHKPETHOTO OOBEKTa) AAeTCs MPENoAaBaTeIeM KaXIOMYy CTYICHTY
UHIVBUAYAIIBHO.

[Tocne mocTaHOBKH 3a/1auu CIIEAYET MPUCTYIUTH K BBIOOPY IMOAXOIAIIETO METO/1a aHAIIN3a.

IIpu BbIOOpE MeTOAa cieqyeT Y4YMTHIBaTh €r0 aHAIUTHYECKHUE BO3MOXKHOCTH, a TAKXKE XapakTep
aHATM3UPYEeMOro Marepuaia. MoXHO oOpaTuTbes, Hampumep, K Tomy [V “ChpaBodHnka XuUMHKa”, B
KOTOPOM KPaTKO OXapaKTepU30BaHbl MHOTHE aHAJIMTUYECKUE METOABI U METOAUKHU aHAJIN3A.

Onnako, 49TOOBI WMETH MOJIPOOHYIO NPOMHCHh METOAMKH, HEOOXOAWMO OOpaTHThCS K APYTrUM
nyosmkanusaMm. Tak, cieayeT UCHoJb30BaTh MOCOOUS 0 aHAJIM3y MaTepUAlIOB JIAHHOIO THIIA, HAIpUMeEp,
CTEKJIa, OJIMMEPOB, 00BEKTOB OKPY>KaIOILEH Cpe/ibl, B KOTOPBIX MOYKHO HAaWTH METOAMKHU aHAJIU3a.

UYroObl MOMYYUTh MOJHYIO HH(GOPMAIMIO O BO3MOXKHOCTAX TOIO WJIM MHOTO METOJa U €ro
MPAaKTUYECKOM MPUMEHEHHH, WCTIOIB3YIOT pedepaTuBHbIil >kypHan “Xumus’. Ilonap3ysch npenMeTHBIM
yKaszaTeJeM 3TOro JKypHaia, MOXKHO HalTH pedepaTsl CTaTell Ha JaHHYIO TeMY, OIyOJIMKOBaHHBIX B TEUEHUE
HECKOJIBKUX JIET.

3aKIIIOYUTENbHBIN Tal paboThl C IUTEPATYPOIl CBOAUTCS K BBIOOPY HAMITYYILEro METO/a.

[Ipu BeIOOpE METOAMKY aHAIM3a MOXKHO MCIOJIb30BaTh OTBETHI Ha TAKHUE BOMPOCHI:

1. Kakue KOMIIOHEHTBI MOIYT MEIIaTh ONPEACIEHUI0 IpPHU IMOMOIM JaHHOW Meroxuku? Kakxue
PEKOMEHIYIOTCS OTlepaliiy, MO3BOJISIIOIINE YCTPAaHUTh MELIAIOIIEee BIUSHUE 3TUX KOMIIOHEHTOB?

2. Kakyro MakcUMasbHYIO IPAaBUIIBHOCTb PE3YJITaTOB MOXKET 00€CIIeUUTh JaHHAs METOIuKa?

3. CTonp 1M BENMKO MEILIAIOUIee BIMSIHHE MOCTOPOHHMX KOMIIOHEHTOB IPH MCIOJIb30BAaHUM APYTUX
BO3MO>XHBIX METOJIUK?

4. Kaxoe notpedyercst 000pyi0BaHUE, pEaKTUBbI, KAKOBA JTUTEILHOCTh aHaIHU3a?

ITocne BbIOOpa METOAMKM M METOJa MOXKHO COCTaBUTh cXeMy aHaiuza. OHa JIOJKHA COCTOSITh U3
CHEAYIOUIUX CTaIUMN:

1. O160p npoOHI.

2. IloaroroBka o0Opasiia K aHaIIU3Yy.

3. Ynanenue u MacKMpOBaHUE MELIAKOIINX KOMIIOHEHTOB.

4. Co3nanue yciaoBUi, HEOOXOIUMBIX /71l IPOBEACHUS U3MEPEHUH.

5. I3mepenue kosmdecTBa 31aeMeHTa “X” Mpu MOMOILIH BEHIOPAaHHOTO METO/1a.

l'[pOMemmimaﬁ aTTecranusd 1Mo uToraM OCBOCHHUA JUCHUITIIMHBI (3K3aMeH),
KOHTPOJIbBHBIE BONPOCHI AJIS1 IOATOTOBKH K 3K3aMEHY:

1. Ilepeuncnure METPOIOTMYECKHE XapaKTEPUCTUKN METOJ0B XMMHUUECKOIO aHAJIN3A.

3. Kakumu cmoco6amMu MOKHO TTPOBEPUTH NMPABWIILHOCTh aHaIM3a’?

4. B yeM oTiIMYHe CIy4alHBIX MOTPEIIHOCTEH OT CUCTEMAaTHUECKUX ?

5. Kakue BenuuyMHBI XapaKTepU3YIOT BOCIPOU3BOJMMOCTH BBIOOPOYHON COBOKYITHOCTH JaHHBIX
XMMHYECKOI0 aHayIn3a?

6. [lepeuncnure kpuTeprn BbIOOpa METOJA aHATTU3A.

7. Uto Takoe aHanutuueckuil curHan? Ilpuseaure npuMepbl aHATUTUYECKUX CUTHAIIOB B XMMUYECKUX
1 QU3UIECKUX METOJIaX aHaJIN3a.

8. 3Havamue U pHl U MpaBUiIa OKPYTIICHUS YUCEIl, BRIPAKAIOIINUX Pe3yIbTaT aHAIH3A.



9. Emuannet CU B aHanuse: OCHOBHBIC, IPOW3BOJIHBIE, BHECHCTEMHBIC (SKBHUBAJICHT, THUTP,
MOJISIPHOCTb, MOJISUIBHOCTb, HOPMAJIbHOCTh, MacCOBasi KOHIIEHTPALIUS U JIp.)

11. CnyyaliHple TOTPEIIHOCTH B XWMHYECKOM aHainu3e. 3akoH [‘aycca. BocnpousBoaumocTb.
CrarucTuueckue KpUTepUn: MaTeMaTUueCKoe OKujlaHue (TeHepaIbHOE CpeHEe U TeHEepalibHAs TUCTIEPCUS
CIIy4alilHOM BEJIMYMHBI; BBHIOOPOYHOE CpeAHEe, IUCIEPCHs, CTaHIApPTHOE OTKJIOHEHHE, TOBEpUTENIbHAs
BEPOSATHOCTD).

12. Cuctematuyeckue MOrpeurHoCTH XUMUYeckoro aHanusa. [IpaBmiIbHOCTh U CIOCOOBI €€ TPOBEPKU
(MeTox cTaHIApTHBIX 00Pa3IoB, CTAHAAPTHBIX JOOABOK, CPABHEHUS C PE3yJIbTaTaMu JPYTroro MeToia u Jp.)
Nx orpannyenus.

13. [lorpenrHoCcT OTAENBHBIX CTAANI U KOHEUHOTO pe3ynbTaTa. CyMMUPOBAHUE MOTPEIIHOCTEH.

14. Metponorudyeckoe oOecredeHre KOHTPOJIS COCTaBa BEUIECTB M MaTepHUajoB. ATTecTalus U
CTaHJIaPTH3AIUSI METOANK. AKKPEIUTAINS aHATUTHICCKUX JTabopaTopuil.

15. Yro Takoe n30upaTeIbHOCTh MeToa?

16. Yto Takoe TOYHOCTh aHAJIM3a, KAKUMH BEIMYMHAMU OHA XapaKTepu3yeTcs?

17. Kakue cCymecTByIOT CHOCOOBI OMNpeesieHHs KOHILIEHTPAallMd Ha OCHOBaHUM CYLIECTBYIOIIEH
3aBUCUMOCTH MEXI1Y aHATUTUYECKUM CUTHAJIIOM U COJIepKaHUEM KOMITOHEHTa?

Omoop u noozomoeka npoovl K ananuzy

1. Kakue TpeboBaHus IPeIbsBISIIOT K TeHEpaIbHOM npole aHaIM3UpyeMOoro BeriecTBa?
. UeM ompepensiercs: criocod otdopa u pazmep mpoosI?
. [IpuBenuTe mpuMepsl crioco60B 0TOOPa MPOOBI B MOTOKE KUAKOCTHU U raza.
. KakoBbl ocobenHOCTH 0TOOpa TPOOKI TBEP/IBIX BEIIECTB?
. HazoBuTe cmocoObl roMOreHU3aIui U YCpeAHEHHsI TPOOBI aHATH3UPYEMOTO BEIIECTBA.
. YKa)XHTE HCTOYHHUKH MTOTPEITHOCTEH MpH 0TOOpE MPOOBI aHATM3UPYEMOTO BEIIECTBA.
. Kakum 06pa3oM MOKHO ydecTh coJiep:KaHre BOJbI B aHATTU3UPYeMOil mpobe?
. Kakue ¢axTopsl onpenenstor crocod nepeBeeHus aHaIM3upyeMoi poOsl B pacTBOp?
9. Kakumu cBoiicTBamu [0DKEH o00NanaTh pPAacTBOPHUTENb, HCIOIb3YEMbIH I PacTBOPEHUS
aHAJIM3UPyEeMOM TIpoObI?
10. TIpuBeauTe NpUMEPHI MIETOYHBIX, KUCIBIX U OKHCIUTENIbHBIX TIIaBHEH.
11. Yem oTiruaeTcst NUPOJIU3 OT CYyXOIro 030JIeHUs?

0 I AN n WD

Hoenmugukayusn u ananus opeanuyeckux coeOuHeHul

1. Yro Takoe (hyHKIIMOHAIBHBIA aHAIN3 opraHuyeckux BeniectB? Kak mpoBoauTcs uaeHTH(UKALUSA
CTPYKTYPHBIX (p)parMEHTOB U CTPOEHHUS OPraHUYECKUX COEIMHEHUH ((YyHKIMOHAJIbHBIE TPYIIIbI, KpaTHbIE
CBSI3U, IMKIIMYECKUE U JTUHEHHBIE CTPYKTYpHI U 11p.)?

2. UnenTudukanus pa3inyHbIX KIaCCOB OPIraHUYECKUX COEAMHEHUH.

3. Kak MOXHO oIpe/ie/IuTh HaJIM4YUe CIeI0B OPraHMYECKHX BEIECTB B Pa3IMYHBIX 00BEKTax?

4. Kak mpoBoAMTCS aHAJIW3 OMOJOTMYECKMX M MEAMIIMHCKMX OOBEKTOB (pacTeHHs, KpOBb, TKAHH,
KHMJIKOCTH OPTaHU3MOB)?

5. Yro Takoe KIuHUYecKui aHanu3? Ero ocobeHHOCTH.

6. Kak npoBouTCS aHAJIN3 MHUILEBBIX MPOJYKTOB (OCHOBHBIE KOMITOHEHTBI, IPUMECH)?

Xpomarorpadus

1. B uem npenMyIiecTBa 3MOSHTHON XpoMaTorpadun rnepes GpoHTaIbHON U BBITECHUTEIBHOMN?
2. IloyeMy MpenmoYnTaroT UCTIOIB30BATh BEIMYMHY NCIIPABICHHOTO 00beMa yIep)KUBAHHUS, a HE
yIep>KUBaeMoro oobema?

3. Kakue Benmn4uHbI XapakTepu3yroT 3 (HEeKTHBHOCTH XpoMaTorpadudeckoit kooHku? Kak ee
MOBBICUTB?

4. Kak ouiennBaroT 3¢ (eKTUBHOCTD pa3ieieHus B XpoMaTorpapuu?

5. Ilouemy Boipaxenue V'r = DVs cunTaioT OCHOBHBIM ypaBHEHHEM XpoMaTtorpadun?

6. Kakne unciioBbie 3HaU€HNS MOXKET PUHUMATh BeTMInHA H?

KakoBo TeopeTnyecky MUHUMaIbHOE 3HauUeHue?

7. O0bsicHUTE, TOYEMY ITPH OOJIBIINX 00BEMax MIOMPOBAHUS XpoMaTorpadhudecKue MUKI
MOJTYYal0TCs HU3KUMHU M ITUPOKUMHU?

8. Haiimute mimmHy XpoMaTorpadudeckoit koinonku, ecimm H = 0,1 mm, a N = 10000.

9. Kak BamsieT CKOpOCTh MOTOKA Ha 3(h(hEeKTUBHOCTH XpOMaTOrpahuuecKoil KOJTOHKHU?



10.  IloctpoiiTe rpaduik 3aBUCUMOCTH BEIMYUHBI H OT CKOPOCTH TTOTOKA B Ta30BOM M KUIKOCTHOM
xpomarorpaduu.

11.  Ilpeanoxkurte mpakTHUECKUE PEKOMEHIAIUY JIJIsl YCIEIIHOTO pa3/IeJICHHs IBYX BEIECTB
UCXOISl U3 TEOPHH TEOPETUICCKHUX TapeIoK, KHHETUYSCKOW TEeOPHUH U OCHOBHOTO YPAaBHEHHUS
xpomarorpaduu V'r = DVs.

12.  Tlouemy HeXeJaTENbHBI CIUIIKOM BBHICOKHE U OUY€Hb HU3KHE 3HAUCHUS KOI(PPUIIHCHTOB
pacrnpeneneHus?

YueOHO-MeTOAMYECKOE 00ecnedyeHHe CAaMOCTOATeIbHON PadoThI CTY1eHTOB
CamocrosiTenbHas paboTa CTYACHTOB 3aKI0YACTCsS B M3YYEHHH BOIPOCOB, NMPEIYCMOTPEHHBIX IS
CaMOCTOSTEIILHOTO U3y4YEHHS, TOATOTOBKE K MPAKTUYECKUM 3aHITUSAM M PEIICHNUH 33134 Ha HUX, a TAKKE B
MOJIrOTOBKE K TEKYLIEMY KOHTPOJIIO 3HAHUN M TPOMEKYTOUHOU aTTECTAIIH.
KoHTpobpHBIE BOIPOCH! 17151 CAMOCTOSTEIBHOTO U3yUCHUS:

1. JlaiiTe onpenesieHNe aHATMTUYECKON XMMUM Kak Hayku. Ee npeaMmer, 1ienu, 3a1ayu.

2. Kak cBa3ana Hayka "aHanuTH4eckas XHMHA" C KU3HBIO COBPEMEHHOro oOImiecTBa (HAayKOH,
MIPOU3BOJICTBOM, OKPYKAIOIICH Cpe/ioil, MeTUIIMHON, KAYeCTBOM >KU3HH).

3. HazoBuTE OCHOBHBIE ATAIbl Pa3BUTHS AHATTUTHUECKON XUMUU.

4. Kak Bbl ompeaenuTe aHaTUTHYecKHe 3adauu (oOHapyXeHue, UACHTU(HKAIUS, OIpeleeHHe,
TecTupoBaHue BemecTB)? OObEKTH aHAIKM3a (TBEPAbIC, )KUJKUE, Ta3000pa3Hble, I1a3Ma; Makpo- U MUKPO- ;
OpraHMYeCcKHe U HEOPraHu4ecKue, OJIM3KUe U yAaleHHBIE).

5. Tlo xakuM npUHIMUIAM KIACCH(PHUIUPYIOT METOABl AHATUTHYECKOW XHMHU (XHMHYECKHE,
¢busnueckue, OuOIOTHYECKUE; OOHApYKEHUs, WICHTU(DUKALNU, ONpPEIeICHHUS, pasneneHus U
KOHUEHTPUPOBAaHUS; THOPUIHBIE 1 KOMOMHUPOBAHHBIE; IPSMbIE U KOCBEHHBIE METO/IbI)?

6. Meron wu wMmeroauka. MeTpoioruyeckue mMapaMmeTpbl METOAHMKH: MPOJOJIKHUTEIBbHOCTb,
TPYAOEMKOCTh, CTOUMOCTb, IPUOOPHOE 0OecTIeueHHE.

7. Jaiite omnpeneneHre METPOJIOTUYECKUX XapaKTEPUCTUK METOIOB OIpeieleHNs (UyBCTBUTEIbHOCTD,
npenen OOHAapy)KEHUs, JUana3oH ONpelesieMbIX COAEPKAHUN, BOCIPOU3BOAUMOCTb, IPaBHIBHOCTD,
N30UPaTEITBLHOCTD ).

8. laitTe omnpesesieHne MOHATUIO aHAIUTUYECKAs CITyk0a.

9. Opranuzanus aHATUTUYECKON CIIYy:KOBI M ee (DYHKIMM: KOHTPOJIb TEXHOJOTHYECKUX IPOLECCOB,
MOHHUTOPHHI OKPYXKAIOLIeH Cpelibl, 3J0pPOBbSl HACEJIEHHUs, CIy:KOa KOHTPOJIS 3a XpaHEHHUEM HPOAYKIIHH,
oTnepaTHUBHBIA KOHTPOb. CepTuduKaIus TPOAYKIIMA U XUMUYECKUN aHAIU3.

1. Kakue xpomaTorpaduueckue ycaoBHsi HaJJ0 MEHATb, YTOObI YMEHBIIUTH BKJIaJl B BEIMUYUHY [ Tpex
COCTaBJIAIOUINX ypaBHeHUs Ban-Jleemrepa?

2. Kakue xpomaTorpaduueckue napaMmeTpbl MOKHO HCIIOJIB30BATh ISl HISHTH()DUKAIMN KOMITOHEHTOB
cmecu?

3. YKaxxnuTe BO3MOKHOCTH M OTPAHWYCHHUS PA3HBIX KOJMYECTBEHHBIX METOI0OB XPOMATOTpaduIeckoro
aHaJu3a.

4. HazoBHUTE UCTOYMHUKU CHCTEMAaTUYECKUX MOTPEIIHOCTEN MPH XpOMaTOrpapUuECKux ONpeieaeHHsIX.
5. Kakue BemiectBa 00bIYHO CITy’KaT 00pa3lamMy CpaBHEHUS MU onpezaeneHny nHaexca Kopaya?

6. [Touemy pe3ynbTaThl HACHTH(UKAIINHN BEIIECTB O0Jiee HaIe)KHBI, €CITU HCIIOJIb30BaTh WHACKCHI
yIEpKUBaHMS, a HE yJepKUBaeMblii 00bem?

7. Ilpu aHanu3e cMecH U3 TpeX KOMIIOHEHTOB METOOM I'a305KUIKOCTHON XpoMarorpaduu aBa
olepaTopa HE3aBUCUMO APYT OT Apyra MOJIyYHUId XpoMarorpaMmsel. Kak nmoaTBepInTh HAINYHUE
OJINHAKOBBIX KOMIIOHEHTOB B CMECSX IO MOJIyueHHBIM XpoMaTorpammam? Kak opopmiisior
XpOMAaTOTrPaMMBbI U KaKue JTaHHbBIE JOJDKHBI OBITH B MOANUCAX K HUM?

8. UTo Takoe TpaJMeHTHOE AMIOUPOBAHNE, KAKOE OHO JaeT MPEUMYIIECTBO?

9. IlpennoxuTte yciaoBUs pa3/ieIeHUs H-YTIIEBOIOPOJIOB U ApOMATHUYECKUX COSTMHEHUN METOI0M
ra3okuIKocTHON Xpomarorpaduu. Kakue HenoBrkHbIE (ha3bl 1 MAKCUMalIbHbIE paboyre
TEMIEPATYpPbl HY>KHO PEKOMEHI0BAaTh?

10. Kak BBl OTHOCHTECH K CIIEAYIOIIEMY YTBEP)KICHHIO: Ta305KUAKOCTHASI XpoMaTorpadus ouH 13
JYYIIUX XpoMaTorpaduyeckux METOJI0B aHAIM3a HeopraHuueckux BemecTB? OTBET MOsSCHUTE.



11. Kakoii eTekTop Bbl BRIOpaii Obl U aHATN3e 00BEKTOB OKPYKAIOIIEH CpeIbl Ha COIepIKAHUE
MECTUIMIOB? YKaXKHUTE YCIOBUS IPUTOTOBJICHHS 00pasiia U MPOBEACHHS ra30XpoMaTorpadudecKoro
pas3aencHus.

JUIs yCHEIHOTO BBITOIHEHHSI CAaMOCTOSTEILHOW Pa0OThl CTYICHTAM PEKOMEHAYIOTCS CIIEIYIONIHE
y4eOHO-METOIUIECKNE HCTOUHUKU:

Awmenun B.I'. CnekTpockonuyeckre MeTo bl aHanu3a. Yueb.- meroa. nocobue. M3n-so Bnl'y, 2012
r. 56 c.

Awmenun B.I'. Xpomarorpadus. Yuae6.- metoa. mocodbue. M3n-so Bal'y, 2014 r. 120 c.

@DOoH/ OLIEHOYHBIX CPEACTB ISl MPOBEACHUS aTTECTAIlMH YPOBHA CPOPMHUPOBAHHOCTH KOMIIETEHIIHHA
o0yyaromuxcs o JUCUUIUINHE 0QOPMIIAETCS OTAEIbHBIM JOKYMEHTOM.

7. YYHEBHO-METOJUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHUE

JUCLUIINHbBI
7.1. Knuroodecne4eHHOCTh
HaumeHnoBanue nuteparypsl: aBTop, l'on uznanus KHUT'OOBECIIEUHEHHOCTbD
Ha3BaHUC, BUJ U3JaHUA, "
H3TATENBCTEO KommgectBo 3K3eMIUIIpOB Hannawe B 3nexTpoHHOM
W3IaHA B OMOIMOoTEKE onommoreke Bial'yV
Bnal'Y B cooTBeTcTBUH C
oI'0C BO
1 2 3 4
OcHoBHasl TuTepaTypa
OCHOBBI AHAMTHYECKOH XUMHH. B 2-X 2005 50 http://www.studentlibrary.ru/book/ISB
ki, /Tlox pen. 10.A. 3onoroBa. M.: N9785209035749.html

Beicur. mk., 2005.

XpomaTorpadpudecKue METOIbI 2012
aHanu3a. Yueb. mocooue / FO.M.
Cepos, B.1O. Kontoxos, A.10.
Kprokos, 3.B. Ilcxy, K.H.
JKaBoponkosa. - M. : 3narenbcTBO
PV]IH, 2012.- 120 C.

- http://www.studentlibrary.ru

Mocsrun I1.B., Kpsuios B.A.
["azoxpomarorpapuueckoe onpeeneHme http://www.studentlibrary.ru/book/ISB
OpPTaHUYECKUX TOKCUKAHTOB B BOJIE. 2012 - N9785209035749.html

DReKTpOHHOE yueOHO-MeTo 1. - HrmkHuit
Hogropoj: Hikeropoackuii
rocyHusepcurer, 2012. - 64 C.

Kpucruan I'. AHanuTiIecKas XUMHSL: 2009 - http://www.studentlibrary.ru/boo
B 2 Tomax. / mep. ¢ amrn - M. k /ISBN9785947743890.html
BMHOM.JIabopatopus 3HaHUIA,

‘window.edu.
2009. — N.1- 623 ¢..T. 2. - 504 c. WWW-WIRCOW. edu. U

JononHurenpHas nurepaTypa

TunymHa T.M. 2005 - http://www.studentlibrary.ru/book
Xpomatorpadhuyeckue MeTO/bl aHAIHM3a: )
y4eOHO-MeTomaeckoe mocobue / T.M. www.window.edu.ru
'manynnuaa, H.M. JlyboBa - Towmck:
N3a-Bo Tomckoro momnwur. yu-ta, 2010. -

80 C.
Sluan L., S E S, Smma A5 2009 - http://www.studentlibrary.ru/book
I'azoBas xpomatorpadus. M.: TpaucJlur, www.window.edu.ru

2009. - 528 C.



http://www.window.edu.ru/

7.2. llepuoauveckue u3IaHus
KypHan aHamuTHYECKON XUMHUH.
Macc-cnektpoMeTpus.
3aBozckas gabopaTtopus. JluarHocTuka MaTepHalioB.

7.3. UaTepHeT-pecypchbl
http:// anchem.ru
http://chemistry.narod.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECINEYEHUE JUCHUIJIMHbI

Jns peanu3anyi JaHHOH JIMCUUIUIMHBL HMMEIOTCS CIICHUAIBHBIC IMOMEUICHHUS JUISl TPOBEICHHS
3aHATHNA JIeKuoHHOro Tuna - 331-1, maGopaTopHbie pabOTHI MPOBOAATCS B JabopaTropuu (PU3UKO-
XUMHUYECKAX METONOB aHaiasa - 429-1.
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