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1. TPEFOBAHUS K PE3YJIbTATAM OCBOEHUSI JIMCHUITIJIMHBI

Tabruya 1

Ilepevenn MIAHNPYEMbIX Pe3yJIbTaTOB 00y4eHNs 10 AUCUNILIHHE

IMnanupyemsble pe3yabtathbl ocsoenns OITOII
(KomnereHuuu), 10cTHKEHHE KOTOPBIX
o0ecrnevnBaeT JHCUHIJIMHA

IMepeuens NIAHHPYEMBIX Pe3yabTATOB
00y4eHHsI 0 JHCUUIIHHE

Koo
KOMnemeHyuu

Cooepoicarue komnemenyuu

3uname:
YVaemeo:
Braoemn: £

MIK-2

CriocoOHOCTE HCTIOIB30BaTh
METOJO0JIOTHIO HayYHBIX
HCCJIeJOBAHUH B
npodeccHOHANBHON NeATENbHOCTH

3HaTh: Oa3oByr0 TEPMHUHOJIOTHH,
OTHOCALLYIOCS K paccMaTpHUBaeMbIM
MHCTPYMEHTAJIbHBIM METOJaM; OCHOBHbIC
MOHATHH M 3aKOHOB, JIEJKaUIMX B OCHOBE
paccMaTpHBaeMBbIX METOJIOB, uX
MareMaTHYecKoe BblpakeHHe; (usnveckue
NPUHLMIIBL, neKalnX B OCHOBE
paccMaTpHBaeMbIX METOIOB W IPaHHIlLl HUX

MPUMEHUMOCTH;  [PUHUMIbI  ACHCTBHUS |

anmnaparypel, UCITIOJIL3YEMOH B
MHCTPYMEHTAIBHBIX METOaX

Wndp: 3 (MK-2) -1°

YMmern: NPUMEHSATD CIIOCOOBI

HCITOJIB30BAHHA COOTBETCTBYIOLIUX METO0B |

JUISL UCCIIENOBAHHUS CTPYKTYPbl M CTPOCHHUS |

BEIIECTBA, HCIIOJIE30BATE PE3YILTATEL,
MOJIy4YEeHHBIE c HCI0JIb30BaHUEM
COOTBETCTBYIOLLMX HHCTPYMEHTAIbHbIX
METOAOB  aHaJu3a  JAJ  BBIYHCIIEHHS
rapamMeTpoB, XapakTEepPU3YIOIIHX COCTOAHHUE
BEIIIECTBA

Wadp: V (TK-2) -1°

Baangers: npohecCUoHAILHO
I!'IpOCbHJ'[HpOBaHHbIMPI 3HAHUAMH B 00J1acTH
HHCTPYMEHTATbHBIX METOA0B aHaliki3a:
Teopetudeckoil pabotoli ¢ y4eOHOIT U
CIIPaBOYHON  JIMTEpaTypoil;  NMPHMEHSITH
[OJNyuyeHHBIC  3HAHHS  IOPH  HU3YYCHHH
NOCJIEIYIOLIUX JUCLIMILIUH

[udp: B (TIK-2) -1°

IK-3

CrnocoGHOCTE MJIAHHPOBATE U
MIPOBOIMUTE AHATHTHYECKHE,
UMUTALMOHHEIE U
BKCHepHMCHTELFIbHBIC HUCCIIEI0OBAaHUA,
KPUTHYECKH OLIEHMBATh JaHHEBIEC U
JIeJ1aTh BBIBOJbI

uarn: JIOTHKY MOCTaHOBKH 3KCIIEPHMEHTA
C HCIOJIB30BaHHEM pacCMaTpHBACMBIX
METOJ0B. CHOCOﬁbI HCITOJIB30BaAHHUSA
COOTBETCTBYHOLIHX METOI0B IJIA
HCCNICO0BAHNUA CTPYKTYPhBI H CTPOCHHK
BELIECTBA

Wudp: 3 (MK-3) -1°

Ymers: MPOBONTE KaueCTBEHHYIO

MHTEPNpPETaU{IO pPe3yJlbTaTOB C  LENbIO
BBISIB/ICHHSI ocoOeHHOCTeH CTPOECHHS
MOJIEKYJ, a TaKxe A WACHTH(HKALUH
coenqunenuit. Y (ITK-3) 5

Baagerb: mnpakTHUECKUMH HABBIKAMH B
00/71aCTH  MHCTPYMEHTAJIBHBIX  METOJOB
aHayM3a:  OpakTHyeckoit  pabortoit ¢




XMUMHYECKOH MOCYI0H,

aHaM3e ¥ YMEHHEM
CJIOJKHOM aHaJIMTUYECKOH amnmapaTypoil. B
(IIK-3) -1°

UCIOJB3YEMOH B
obpamarscs  ¢o

2., MECTO IHMCHUIIVIMHBI B CTPYKTYPE OIIOII

Hucuunnuna QDu3uuecko-XuMuyeckue memoobl

Uccaed08arUsl  Mamepuanoe,

peazenmos.__

21€6000POOHBIX cucmem OTHOCHTCA K éapuamuerou 4actu 6/10ka / yuedHOro niaxa.

[lepeueHs mpeALIECTBYIOMUX H MOCIEAYIOIMUX IUCIMILTUHE, (OPMHUPYIOMHUX OOLIEKYIbTYPHbIE U

HpOCpCCCHOH&HBHBIC KOMIICTCHIHH!

Tabauya 2.
No HanmenoBanue [TpemmecTryromue [Tocnenyromme
KOMIIETEHLIHH JIACLIMTUTHHBI JUCLHUITTHHDI
IIpodeccronanbHble
1 [TIK-2 CnocobHocThio | MeToabl NpeIoTBpalieHUs U Muorodasusie TeyeHus; OueHka u
HCII0JIB30BaTh JUKBHIALMH [TOCJIEACTBHH aBapuil | aHanu3 puckoB; TexHoaoruueckas
METOI0JIOTHIO U karactpod; MHorodasHsie HAJE)KHOCTh MarucTpajibHEBIX
Hay4HBIX TeueHHs; TexHolorn4eckas TpyOOINpPOBOIOE;
HCCIEN0BaHUMN B HaJEKHOCTh MarHCTPalbHBIX [TpousBoaCTBEHHAs MPAKTHKA
npodeccHoHaNbHOM TpyOOIIPOBOIOB
JIeSITeIbHOCTH.
2 | [IK-3 CnocoGHocTbi0 | MeToab! Ipe1oTBpalieHus | MHorodasHble TeyeHus;

MJIAHUPOBATH H

JIMKBUIALMH MOCJICICTBHI aBapHid

IPOBOJHUTH 1 Katactpod; Muorogazueie
AHATMTHYECKHUE, TeuyeHus; TexHomornyeckas
MMHTallHOHHBIE U HaJIeKHOCTh MaruCTPabHbIX
SKCIIEPUMEHTAIBHBIE | TpyOONIPOBOJIOB
MCCJIeI0BaHus,

KPHTHYECKH

OLEHHBATL NAHHBIC H
J€JaTh BBIBOIBI.

[IpombInLIeHHas 6e30MacHOCTh
TPYOOIPOBOAHEIX CHCTEM;
TexHonmoOrHueckas HaICKHOCTD
MaruCTpaibHbIX TPYOOIIPOBOIOB




3. CTPYKTYPA U COJEP)KAHHUE JUCLHUIIVIMHbI

3.1. CTpyKTypa AHCUHILIHHbI
OO0was TtpyxoeMkocTk (00BEM) AUCUMIUIMHBI cocTaBiser 2 3auveTHbIX eaunun (3ET). 72

aKaIeMHYECKHX Yaca.

TpyaoeMKOCTb AHCHHIVINHBI H BHAbI Y4e0HOil padoThI

Tabruya 3.
Buj yueGHo# paboThl AyauTopHas Cemectp
paboTa, yacos
7
AyauTopHasi KOHTAKTHasi padoTa (Bcero) 36 36
B Tom uncre:
npaktudeckue 3auatus (I113) 36 36
CamocTosiTeibHast padoTa (Bcero) 36 36
B TOM YHCJIC: KOHTAKTHAs BHeayAuTOpHas padora 2 2
opyzue 6udbl cCamocmosmenbHou pabomel 34
[MOJArOTOBKA K MPAKTHYECKHM 3aHSATHIM 18 18
MOArOTOBKA K 3a4eTy 16 16
Bua npomexxyTo4Hoii arrectanuu 3auer
HUTOTI'O: Yac. 72 72
3ET 2 2
Pacnipenenienne yue0Hol HArPY3KH MO pa3aeaM JHCUHILTHHBI
Tabnuya 4
Buabl yuebHoii narpy3ku u ux
TPYAOEMKOCTb, Hachl
= o )
] = 8 )
= HaumeHnosanune - 5= | & 3 3
I = o = o B 8 &
=9 pasaeia AHCUHITTHHBI = T B = 6 ot i
2 S| E2|8¢| © | ¢
S| £%| 8% 2
= =
3aauy U Lenu QU3NKO-XUMUUYECKUX METO/I0B
Paznen 1 i 4 L A - 2 - 2 4
HCCIICIOBAHHMS
— Xpomarorpadudeckue METOAbI pa3aeIeH s U 5 5 4
Xpomartorpapuueckie MeTO bl aHaJIN3a
Pasnen3 | CrieKTPOCKOMMYECKHE METOIBI HCCIIEA0BAHUS - 16 - 16 32
Pasnen 4 | Meroabl Macc-cneKTpOMETpUH - 4 - 4 1 8
Paznen 5 | DIEKTPOXUMUYECKHE METOAbI HCCIIEJOBaHHS - 10 - 10 | 20
CoBpeMeHHbIE TEH -
PGS p €HICHIUH (PU3NKO-XUMHYECKHX ) 5 i 5 4
METOJIOB HCCIIEIOBAHMs BELIECTB U MAaTEPHAJIOB !
UTOI'O: | - 36 - 36 |72




Jannas ¢opma y4eOHOH MOEATEIBHOCTH HE MPEIyCMOTpeHa Y4YeOHBIM

3.2. Conepxkanne QUCUMTLTHHBI

JleKHOHHBII KypC

noAroToBKH o Hanpasaenuio 21.04.01 "Hedreraszosoe neno".

Hpa KTHY€CKHE 3aHITHHA

IMII1aHnoM

Marncmpcxoﬁ

Tabnuya 5

Homep
3aHATHS

Homep
pasnena

Haumenosauue MPaKTHYCCKOI O 3aHATHA U NICPEYCHDb
JHIAKTHYECKHX €IHHHIL

TpynoemkocTs,
yac

33)13'-]“ H HeJIH (Imnmo-xm\ﬂ-lqecmlx MEeToa0B
HCCJIe10BAHHA.

061_[1&5[ XapaKTCpucTUuKa ¢)H3HKO-XHMH‘ICCKHX METOOORB
uccnenopanus. OcoGeHHOCTH H  00MacTH HX [PHUMEHEHHS.
OCHOBHBIE METOABI M TPHEMBl, HCMOJIb3yeMble B (PHU3HKO-
XMMHYECKUX METOJOB HCCIICAOBAHMS BELICCTB M MaTEPHAJIOB.
[IpsiMble MeTonbl ONpeAeneHHs KOHLUEHTpauuid B (H3HKO-
XUMHYECKHX METOIaX aHaJIu3a.

Xpomarorpadudeckue MEeTOAbI pasjaesieHust H
xpomaTorpaguyecKkue MeToAbl AHAJIH3A.

OcHosHvle  npoyeccbl  Xpomamozpaguuecko2o  pazoeneHus.
XpoMmarorpadguss kKak crnoco0 OCYLIECTBIEHHS [POLIECCOB
MeK(pa3HOro pacrpeleneHusl BELIeCTB, BapHaHTBl COYETaHHS
(a3 ¥ COOTBETCTBYIOLIHE HM XpoMmaTorpapuyecKue MeETOJBL.
CxeMBl OcylIecTBIEHHS Xpomarorpapuuyeckoro mpouecca.
OCHOBHBIE XapaKTepUCTHUKH XpOMATOrpamMM: Bpemsi U 00BeM
yAepKaHHUs, IUMPHHA IHMKOB, paspelieHHe NHKOB. Pa3BuTHe
TEOPUH Xpomarorpaduyeckoro mpoliecca: TapelouyHas H
KHHETHYeCcKas TEOpUH.

Knaccuguxayus xpomamoepapuueckux menmooos.

Kononounas, kanwuispHas ¥ TOHKOC/ONHas Xxpomatorpadus.
OcHoBHBle  QakTophl, Bausome Ha  3QHEKTHBHOCTH
Xpomarorpaduueckoro pasneneHusi BeulectB. Krnaccuueckas u
BeICOKO9G dexTuBHAas XpomaTtorpadus. Xpomartorpaduyeckue
MeTozabl aHanu3a. [IpuHIMNBI codeTanus Xpomarorpaduueckux
METOJIOB pasleJIeHUss U METO/A0B JCTCKTHPOBAaHHUS B MOTOKE.
Cxema xpomatorpada. ["azoBas u xuaKkocTHas Xpomarorpadus.
IIpumenenne xpomarorpaduu B ananuze. OCHOBHBIE 3ajaui,
pelaeMble XpoMaTorpaUuecKMMH METOJaMH B 3aBHCHMOCTH
OT coyeranus (as.

CnekTpocKonH4YecKHe MEeTOAbI HCCJIE10BAHMS

Obwas xapakmepucmurxa memoodos. O0wwas XapaKTepuCTHKA H
KIacCH(UKALMA METOJAOB. DJIEKTPOMArHUTHOE  U3JTydeHHE,
NpHpoAAa OJJIEKTPOMAarHUTHOrO u3NyueHus. Bsaumopeiictue
H3ay4eHus ¢ BeuwectsoM. [lorjouieHue,  ucmyckaHue.
paccessuue.  OCHOBHbIE  3aKOHBI ~ CBETOMOIIIOUIEHHS |
ucmyckanus.  CeeropaccesHue.  CtpoeHne — atoma |
NPOUCXOXKICHUE AaTOMHBIX CNekTpoB, CTpoeHHe MOJeKyl H
NPOMCXOXKIAEHHE MOJIEKYJISPHBIX CrneKkTpoB. HabGnronenue wu
perucTpalus CliCKTPOCKOIMHYCCKHX CHIHAJIOB.




Homep
3aHATHS

Homep
pasznena

HaumenoBanue [IPAKTUYECKOI'0 3aHATHA H [IEPEHCHD
JUIAKTHYECKUX CAUHUII

TpynoemkocTs,
vac

Memoowr amommnou cnekmpockonuu.

Amomno-amuccuonnas CNeKmMpOCKONUs. OMHCCHOHHBIE
cnexktpbl. Tepmbl aromoB. PesoHancHble juHHH. (CXeMbl
SJIEKTPOHHBIX MepexoaoB B aTOME [IeJ04YHOoro MeTajmia.
(DaKTopBI, BIWAKOILIHE HA HHTEHCHBHOCTE CIICKTPaJIbHbBIX JTHHHH,
IMocnenuue smuuu. CrektpanbHas —anmapaTypa W THIIBI
perucTpupylomux  ycrpoiictB.  [lpakTka — 3MHCCHOHHOM
criextpockonuu. [ToaroroBka mpoGel U €€ BBeneHHE B pasps/l.
Busyaneneni, Qortorpadguueckuit  u  PoTO3IEKTPHUECKHH
METO/Ibl PErHCTPAIIHH CIIEKTPOB.

Amomno-abeopbyuonnas CREKMPOCKONUAL. [Tornomenue
3JIEKTPOMArHUTHBEIX KojeOaHuit cBOOOAHBIMH aTtomMaMu. bBiok-
cxema npubdopa, CrIoco0bI aTOMH3ALIHH POOEI.
36upareIbHOCTh METO1a, JOCTOMHCTBA M HEJOCTATKH METO/1a.

Memoowbt MonexyiapHoil cnekmpockonuu.

Memoowr konebamenvroii cnekmpockonuu. HK-cnekmpockonus
U CReKMPOCKONU KOMOUHAYUOHHO20 PACCEANUA (PAMAHOBCKASA).
KBaHTOBOMEXaHHYECKHI MOAXOJ K ONHCAaHHIO KosedaTelbHbIX
criekTpoB. @DyHnaMeHTalbHble, OOEPTOHHBIE M COCTABHBIE
4acTOTHl. MHTEHCHBHOCTB MONOC KONEOATENbHBIX CHEKTPOB.
Yactorel ©W (GOpMBI HOpPMalbHBIX KOJE€OaHHH  MOJIEKYIL,
CummeTpus HOpPMalbHBIX KoneOaHHH, XapaKTepUCTHYHOCTD
HOPMaJIbHBIX Kosiebanuii. [[pumMeHeHHe MeTo10B KoJebaTenbHOl
CTIEKTPOCKOMUH U HAEHTH(HKALHWH BELIECTB, CTPYKTYPHO-
TPYIIIOBOrO, MOJEKYISPHOIO U KOJMYECTBEHHOIO aHAIU30B H
apyrue npuMmernerus B XuMu#. Cren(uuHOCTb KojebaTenbHBIX
cnektpoB. Texuuka u wmeromuku HK-cnexkrtpockonuu u
cnektpockonuun KP. Anmaparypa mia MK cnexktpockomnuw,
MpUroToBJieHne 00pasioB. Annaparypa s crnekrpockonnu KP.
Cpasuenne ™etonoB WK u KP, ux npeumymectsa u
HEJIOCTATKH.

Ab6copbyuonnas — monexkyaspuas — cnekmpogomomempus 6
yavmpaguonremogoit  u - 6uoumoll  obaacmax — cnekmpa.
dortomeTpus (konopuMeTpHs, dorokonopumerpus,
CreKTpopOTOMETPHS). DJIEKTPOHHBIE CHEKTPBl MOJEKY1 H
LUBETHOCTb  aHanmuTHueckux  ¢opm. Poap  xmmuueckuit
AQHATMTHYECKON peakuuu B (POTOMETPUYECKOM aHaIM3e. 3aKOH
Byrepa-Jlambepra-bepa. Anmnapatypa a1 (oTOMETpHYECKHX
u3MepeHui. XapakTepHCTHKa (OTOMETPHYECKHX  METOJIOB
aHanu3a. MoJspHBIH KOI((UIUMEHT morameHHs Kak KpHTEpUi
YyBCTBUTENIBHOCTH. ~ TOYHOCTE ¥ BOCIPOU3BOJMMOCTD
pe3ynbTaToB (OoTOMETPHUYECKOTO OIpECICHHUS.
Juddepenunanbuas Qoromerpus. [Ipumepsl npakTHYECKOro
IPUMEHEHHUS.

Pacuersl B QU3UKO-XHUMHUYECKUX MeTOAax aHanu3a. OnTuyeckue
METOBI.

Jriomunecyenmuovie memoowl. Ilpupona MIOMHMHECUEHIMH H
crocoObl ee HHIYLUPOBaHHUS. dayopecueHus i
dhochopecueHIH. CrekTpel  JIIOMMHECLICHIMH. Ces13b
HHTEHCUBHOCTH (JIYOPECUECHIMH M KOHLEHTpauuH. (PaxTopsl,
BIMSIOIIME  HA  HUHTEHCHUBHOCTb,  I[PHYUHBl  TYLIEHHH
momuHecteHnud. 3akoH  Ctokca, mnpaBuio  JleBuinHa.

(R ]




Homep
3aHATHSA

Homep
pazaena

HaumeHoBaHHME NPAKTUYECKOTO 3aHATHS U NEPEUCHD
JUITAKTHYCCKUX €IHHHL

TpynoemkocTs,
yac

[lpunuunuansHas  cxema  ¢uyopumerpa.  BosmoxkHocTH
JIFOMHHECLEHTHBIX METOJ0B H 00J1aCTH MX MPUMCHCHHS.

MemoOvi, ocHo6anHbie HA 63AUMOOEUCMSUU 6eujecmea ¢
PeHM2eHOBCKUM UBTYUEHUCM.

[TonsTHE pEHTreHOBCKOro cmektpa. Knaccnukauus MeTon0B
PEHTTEHOBCKON  CINEKTPOCKONWHM. PeHTreHoBcKas  3MHCCHS,
peHTreHoBCKass abcopOuus, peHTreHoBckas (ryopecueHius.
HenpepriBaoe (TopMO3HOE) H XapaKTepHCTHUECKOE
(muHeluaTtoe) PEHTIEHOBCKOE U3IIyUCHHE. [Tonsitue
pentredocrnektpanbioro ananusa (PCA). Knaccudukanus
metonoB PCA 1no cnocoOy reHepalluH pPEeHTIEHOBCKOIO
H3Ty4eHHs. DJIEKTPOHHO-30HIO0BbI  PEHTIEHOCIEKTPaIbHbIH
mukpoanamu3d (PCMA), peHTreHo(ayopecUeHTHEIH —aHaIu3
(PDA), PEHTTEHOPaAMOMETPUYECKU I aHasus (PPA).
PenrrenoBckas QotosnekTporHas cnektpockonus (POIOC).
Oxe-anektponnas crnekTpockonua (O3C). IIpuHUMNBL |
o0macTe HCMOJB30BaHUA. PeHTreHodIyopecleHTHBI MEeTOx
aHanmu3a OcHoBbl Meroja. IIpubOopbl 11 PEHTrEeHOBCKOro
aHaJM3a.

)

Paouocnexkmpockonuyecxue memooet.

Memoo AMP. @usn4yeckue OCHOBBI SABJCHHUS  SJIEPHOIO
MarHuTHOro pe3oHaHca. CHATHE BLIPOXKIEHHS CIIMHOBBIX
COCTOSIHAH B MOCTOSIHHOM MarHUTHOM MOJE. Y CIOBHE SNEPHOrO
MarHHTHOTO pe3oHaHca. XUMHUYECKHH CIBHI M CIHH-CIIMHOBOE
pacuieruieHue B crnektpax SMP. Koncranrta skpanupoBaHHs
anpa. OTHOCHTENIbHBIH XHMHYECKUH CIBHUI, €ro ONpelesieHHe U
UCIIOJIb30BAHUE B XUMHUH.

Ilpomonnwiii  mazhumublit  pesonarc. MeToa  JBOMHOTO
pe3oHaHca. [Ipumenenune crnektpoB MP B xumun. Texnuka u
MeToauka skcrnepuMeHTa. CTpykTypHbIi aHanu3. CpaBHeHHe
metona SIMP ¢ ngpyrumm meromamMu, €ro J0CTOMHCTBA M
OrpaHHYCHHA.

Memoo OIIP. IlpuHUMIIBI CHEKTPOCKONHUM  3JIEKTPOHHOTO
napamMarHHTHOTO pe3oHaHca. Ycnosue JIIP. g-Pakrop u ero
3HaueHue. CBepxToHkoe pacuierienue curhana OIIP npu
B3aUMOJEHCTBUM € OJHUM M  HECKOJBKHMH  SIpaMH.
[Tpumenenue metona II1P B xumuu.

Memoowi, ocnoeannvie Ha nperomaeHuU U ROAAPUIAYUU CEEMA.
Pegpakmomempuveckuii  memoo aunairuza. TeopeTuyeckue
OoCHOBbl MeToza. [IpenomyieHHe cBeTa Ha IpaHMLE ABYX CpeIl.
[ToxazaTens NPEIOMIIEHHS. 3aBHCHMOCTD nokasarelis
MpEJOMJICHHS OT pa3auyHbIX (aKTopoB. Anmapartypa s
pedpakTomerpryeckux uamepeHuii. [IpakTuueckoe npuMeHeHne
pedpaKTOMETPHYECKHX H3MEPEHHH.

Ionapumempuyeckuii memoo ananusa. TeopeTHYECKHE OCHOBEI
mertoza. [lonmyyenne miuockononspusoBanHoro csera. [Ipunimn
HOJIAPHUMETPHYECKHX U3MEpEHUH. Armnnaparypa 1S
MOJIAPUMETPHYECKHX H3MepeHHH. [IpakTHueckoe mnpuMeHeHHE
TOJIIPHUMETPHYECKOI0 METO1a.

(S




Howmep
3aHATHS

Homep
pazzena

HaumeHoBaHHE MIPAKTHYECKOr0 3aHATHA U NIEPEUCHD
JUIOTAKTHYECKUX €THHHLL

TpynoeMKoCTh,
4ac

11

MeToabl Macc-CIIEKTPOMETPHH.

Memodw uonuzayuu. DNEKTPOHHBIA ynap, (oTouMoHU3amms,
XuMUYeckass uoHu3zarms v ap. KoMOMHHPOBAaHHBIE METOMBI.
MOHHBIH TOK WM CEYeHHE HOHH3ALHH. 3aBHUCHMOCTb CCUCHHS

MOHHU3AIMH  OT  DHEPrMM  HOHM3HMPYIOUIMX  JJIEKTPOHOB.
[ToTeHuMansl IMOSBJCHHS HOHOB. [HMIbI HMOHOB B Macc-
CIIEKTPOMETpax - MOJIEKYJISPHEIE, OCKOJIOYHBIE,
MeTacTaOMIbHBIE, MHOro3apsHble. Paspemaromas cuia Macc-
CIIEKTPOMETPA.

2

12

[Ipumenenue MAcc-cnekmpomMempuu. Wnentudukarms
BeriecTBa. TabauLbl MaccoBbIX Yncesl. COOTHOLICHHE H30TOMNOB.
Koppensitiun  MeKIy MONEKYJISPHOH CTPYyKTYpoH u Macc-
criekTpamu. [IpeacraBneHne 0 XpoMaTo-Macc-ClEKTPOMETPHUH.

DIeKTPOXHMHYECKHE MeTO/Ibl AHAIH3A.

Obwas  Xapakmepucmuka — 1eKMpPOXUMUHECKUX — Memo0o6
ananuza (OMA).

Lenu u 3a0avu IMA u ux kraccuguxayus. Unctpymentsl OMA
(3NMeKTpOIbl,  SNEKTPONH3ep,  lAIhBAHUYECKUH  3JIEMEHT).
Knaccupukauus OMA 1o npusHaky: a) H3MepsAeMoro
aQHAJTUTHYECKOr0 CHMrHana; 0) MpHMEHEeHHs DJJEeKTpOo/u3a; B)
MPSIMOTO U KOCBEHHOTO MCIOJIb30BAHHS.

Teopemuueckue ocnoebl OMA. XUMHYECKHE  peaKLMH,
ucnonszyemsle B DMA u TpeGoBaHusi K HUM. Bo3MOXKHOCTH
OMA 151 aHayIM3a.

14

OMA 6e3 npumenenus 31eKkmponu3a

Konoykmomempusa. TeopeTHYeCKHE OCHOBBI KOHAYKTOMETPHH.
[Ipsmble W KoOcBeHHble MeTOAbL. — KOHIyKTOMETpHYECKOe
TUTPOBAHUE.

ITomenyuomempus. [lpsiMas NOTEHUHOMETPHS (HOHOMETpPHUS) U
KOCBEHHas (MOTeHIIMOMETPUYECKOE THTPOBaHHE).
WMuaukaTtopHele  9JIGKTPOAbI M OJIEKTPOALI  CpPaBHEHHS.
HoHocenekTuBHBIE DJIIEKTPOObI. CTeKIsHHbBIA SJIEKTPOL.
TexHuKa HOHOMETPHUH H IMOTEHIIMOMETPHYECKOI0 THTPOBAHHU .
Pacuetel B (H3MKO-XMMMYECKMX  METOJaX  aHausa.
[loTeHLIHOMETPHAL.

(S

15

OMA ¢ npumenenuem 21eKkmpoau3a.

Onexmpoepasumempus.  OOmas  XapakTepUCTHKA — METOJa.
XHMHYECKHEe IMPOLECChl, MPOTEKAIOMHEe MPH IJIEKTPOJIH3E.
BriGop 27mekTpooB, Y CIoBHA d1eKTpoocaxaenus. Tpebosanus,
nperbsiBIIsieMble K ocankaM. HMcmonp3oBanue 31€KTpoOCaKIeHHS
IS Lesell KOHIEHTPUPOBAHMS, ONpPENENeHUS W pa3IeNeHuUs.
BuyTtpeHHH# 3neKTposn3. JIOCTOMHCTBA H HEIOCTATKH METOAa.

16

Kynonomempus. CymHocts Meroga. [lpsmas M KOCBeHHas
KyaoHoMeTpHus.  KyjloHOMeTpuss  Npd  KOHTPOJIUPYEMOM
noTeHnyane. Pacuer xonuyecTBa JIEKTPHYECTBA, 3aTPAUYCHHOIO
Ha  OJNIEKTPOXHMHYECKYI0 peakumioo. Kyjonomerpuueckoe
tutpoBaHue. OCOOEHHOCTH HCIIOJIb30BaHUs T€HEPHPOBAHHOIO
tutpanTa. CrocoObl MHAMKALMK KOHEYHOH TOYKM THTPOBAHHS
(Bu3yaneHEBIE u MHCTPYMEHTAIbHBIE). [IpakTHueckoe
NpUMEeHEeHHe MeTO/Ia, ero J0CTOMHCTBA, HEIOCTATKH.

10




Howmep
paszena

Homep
3aHATHA

HaumeHOBaHUE MPAKTHYECKOT0 3aHATUA U TICPEUCHb
JUATAKTHYCCKUX €HHHIT

TpynoemKoCTh,
4ac

17 5

Bonomamnepomempus U noispozpagus.  TeopeTHiccKue
ocHoBEI MeTona. Juddy3nonnbii Tok. ¥YpasHeHue MipkoBu4a.
Murpaiuorseii  Tok.  [lonmsporpaduyeckue  MAKCHMYyMBI.
Jnmextpoabl B monsporpaduu. HoBbie  HAnpaBicHHA - B
noasporpaguu: ToNAporpagus € AHOAHBIM PaCTBOPCHHEM,
ocumuiorpaguyeckas — monsporpadus, — aMIepoMeTpHHECKOe
THUTpOBaHHE, HHBEPCHOHHAS! BOJIBTAMIIEPOMETPHSL.
CpasuuTenbras xapakrepuctuka DXMA. [IyTH TOBKILEHHS
YyBCTBHTEJIEHOCTH (ammapaTypHble U METO/I0JIOTMYECKHE).
Pacuersl B  (HM3MKO-XMMHYECKMX  METOZaxX  aHaIM3a.
BospTaMnepoMeTpHsl.

(]

18 6

CoBpeMeHHbIE TeHAEHUHH (H3HKO-XHMHYECKHX MCTO10B
HecJae0BaHuA BEIIeCTB H MaTepHAaJI0B.

MuHHaTIOpH3aLIU. KoMnprotepu3anus.
MHorobyHKIHOHAIBHOCTh ~ anmnaparypsl. bBJIOUHBIH  [PHHLHT
KOHCTPYKIHU. [ HOpHIHBIE METOIMKH aHAJIU3A.

HUTOT'O:

36

JlaGopaTopHbie padoThbl

Jlannas ¢opma y4yeOHOH JeATEIbHOCTH HE MPENAYCMOTpEHa yueOHBIM TUIAHOM ~MAaruCTepCKOii
MOrOTOBKH 10 Hanpasienuio 21.04.01 "Hedrerasosoe neno”.

CamocrosaTeabHas paboTa cryaeHTa

Tabauya 6.

Paznen

JIMCLMIUIMHE! | /1

Bu camocTosaTenpHoM paboTs! ctyaenTa (CPC) u nepeveHp
JUOAKTHYECKHX €IUHHULL

TpynoeMKOCTB,
4acoB

[oAroToBKAa K NpakTHyeckoMy 3aHaTuio Ne 1.

OOmas  XapakTepucTHKa (DM3MKO-XUMHHYECKHX  METOJOB
uccrnenoBanud. OcoOGeHHOCTH W 00J1aCTH HMX TMPHUMEHCHHSL.
OCHOBHBIE METOIBI M TIPHEMBI, HCIONB3yeMble B (HU3UKO-
XMMHYECKHX METOJIOB MCCJIEJOBaHMS BEIIECTB W MATEPHAlOB.
IIpsMble METOAbl ONpEXEIeHHs KOHUEHTpauuii B (Qu3uKo-
XMMHMYECKHX METOJIaX aHaIu3a.

[ToAroToBKa K NMpaKkTHYeCKOMY 3aHaTHIO Ne 2.

OCHOBHBIE MPOIECCHI  XPOMATOrpaU4eCKoOro pasie/eHHs.
Xpomarorpapust Kak Ccrnocod OCYUIECTBJICHHA IPOLECCOB
MeX(asHOro pacrpesieieHus BELIECTB, BAPUAHTBI COYCTAHMS
}ha3 ¥ COOTBETCTBYIOLIME MM XPOMATOrpapUyecKue METOMbL.
CxeMBl OCYIIECTBICHHsS XpoMaTorpaduueckoro mnpouecca.
OCHOBHBIE XapaKTEPHCTHKH XPOMATOrpaMM: BpeMs K 00beM
yJAepXKaHHs, WHMPHHA [HKOB, pa3pelleHHe MUKOB. PazBuTHe
TeOpUHM XpoMarorpaduyeckoro mpolecca: TapenouHas |
KUHeTHYeckass TeopuH. KosoHouHas, KanuwuisipHas H
ToHKOCTONHAas ~ Xxpomarorpadus.  OcHOBHBIE — (AKTOPBI,
Buusionme Ha  3QQEKTHBHOCTE  XpoMarorpaduueckoro
pasnesnenus BewecTs. Kiaccuyeckas M BBICOKOI(h(dEKTHBHAA
xpomarorpadus. Xpomarorpapuyeckne MeTOIbl aHaIU3a.
[IpMHLMIBI ~ COYETAHHS  XPOMATOrpauyuecKux  METOIO0B
pasnelICcHHA U METOOO0B HETEKTHPOBaHMA B ITIOTOKE. CXEM&
xpomatorpada. [azoBas W JKHIAKOCTHas Xpomarorpaus.

[Tpumenenne xpomarorpapun B ananuze. OCHOBHbIC 3a1a4H,

11




Paznen
JUCLIUTTHUHEI

n/n

Bux camocTtosiTensHOM paGotsl ctyaeHTa (CPC) u nepeyeHsb
IUIAKTHYECKUX €IHHHUIL

TpynoemKocTb,
4acoB

pelaeMble XpoMaTorpahuyecKuMi METONAMHU B 3aBHCHMOCTH
oT coderaHus ¢as.

3.1

IToaroToBKa K MpaKTH4eckomy 3ausituio Ne 3.

OOmas XapakTepHCTHKA CIEKTPOCKOIMYECKUX  METOOB.
O6Gmas  XapakTepucTHKa M KnacCMQHKalHs  METOIOB.
DIIeKTPOMArHUTHOE U3JIy4EHHE, TPUPO/Ia dJIEKTPOMarHuTHOro
U3aydeHus. DB3auMoaeHCTBME M3JIYYCHHMS C  BELUECCTBOM.
[Mornomenne, ucnyckaHue, paccestHHe. OCHOBHBIE 3aKOHBI
CBETOIOIJIOMEHHS U uciyckanus. CBetopaccesHue. CTpoeHue
atoMa M TPOHUCXOXKICHHE aTOMHBIX CreKTpoB. (TpoeHue
MOJIEKYJ M TPOUCXOXKICHHE MOJIEKYJIAPHBIX CIEKTPOB.
HaGmoneHne W perucTpanus CleKTPOCKONHYeCKHX CHIHAJIOB.

232

IMoaroroBka K mpakTH4eckoMy 3ausaTHio Ne 4,
ATOMHO-3MHCCHOHHASA CHEKTPOCKOTIHA. DMHUCCHOHHBIE
cnekTpel. Tepmbl aroMoB. PesonancHble JHHHUH. CXeMbl
9JIEKTPOHHBIX IE€PEXOJOB B aroMe LIEJIOYHOro MeTalia.
DakTophl, BIMAIOINAE HA HHTEHCHBHOCTb CIEKTPaJIbHBIX
muauit, Tlocnenune nuuanu. CnekTpasibHad anmaparypa H
THIIBI PETHCTPHPYIOMUX yCTpoicTB. [IpakTHKa SMUCCHOHHOM
crekTpockomnuu. [loaroroBka npoOul 1 €€ BBEEHHE B paspsil.
BusyanbHblii, ¢oTtorpadguueckuii M (POTOIIEKTPHUECKHH
METOJIbI PETHCTPAIIMH CIIEKTPOB.

AtomHO-abcopOuuonHass  cnekrtpockonus.  [lornomenue
3JIEKTPOMArHUTHBIX KoeOaHui CBOOOAHBIMH aToMaMH. Biok-
cxema npubopa, crnocoObl aTOMHU3aLUH MpoOBL.
W3buparensHocTh  MeTOAA, JOCTOMHCTBA M HEIOCTATKH
METOJaA.

33

IToaroToBKa K mpakTH4ecKomy 3ausiTuio Ne S,

Meroasr konebarensHoit cnekTpockonuu. MK-cnexrpockonus
H CIIEKTPOCKOITHS KOMOHHALIHOHHOTO paccesHuA
(pamaHoBckast). KBaHTOBOMEXaHHYECKHH MOAX0/1 K OITHCAHHIO
KoJie0aTebHBIX CrIeKTPOB. DyH1aMeHTalbHbIe, 00EPTOHHbIE U
cocTaBHbIe 4acTOThl. MIHTEHCHBHOCTBL MOJ0OC KOJedaTeNbHBIX
crekTpoB. YacTtoThl M (OpMBI HOPMAIBHBIX KOJIEOaHHH
MOJIEKYJL. Cummerpus HOPMAaTbHBIX KonebaHui,
XapaKTepUCTHYHOCTh HOPMalbHBIX Kosebanuii. [Ipumenenue
METOOOB KonebarenbHOM CIIEKTPOCKOITHH IS
UIEHTU(PHKALUH BELLECTB, CTPYKTYPHO-IPYIIIOBOTO.
MOJIEKYJIIPHOTO M KOJIMYECTBEHHOIO aHaJIM30B M JpyrHe
npuMeHeHus B XuMuU. CneunuuHoCTs KO/IEOATENBHBIX
cnektpoB. Texnuka u Meroaukun MK-crnextpockonuu w
cnekrpockonuu KP. Anmaparypa ans MK cnexrpockonuw,
IPUTrOTOBJIEHHE 00pa3ioB. AnmnapaTypa IS CIEKTPOCKOMHH
KP. CpaBuenue meromoB MK u KP, ux npeumyiuecrtsa u
HEIOCTATKH.

34

IMoaroroBka K MpaKTHYeCKOMY 3aHATHIO Ne 6.

AGcopOuHOHHAs MOJIEKYJspHas  CIEeKTpodOTOMETPUS B
yapTpaduoneToBod M BHAMMOM  obnacTsax  crekTpa.
doTomeTpus (xomopuMeTpHs, (boToxonopumMeTpHs,
CIIEKTPO(OTOMETPHS). DIEKTPOHHBIE CMEKTPhl MOJEKY]T H
IIBETHOCTh  AHaIUTHYecKHX (GopMm. Ponb  xumuueckuii

12




Pasnen
JHUCLUILIMHEL

n/n

Bun camoctosrenbHol pabdotsl ctyaenTa (CPC) u nepeueHb
JHIAKTUYECKUX € IUHHIT

TpynoemMKoCTb,
Yacor

AHAITMTHYECKON peakuuu B poToMeTpuyeckoM aHauze. 3aKoH
Byrepa-JlamGepra-Bepa. Annapatypa ais (OTOMETPUYECKHX
u3MepeHuil. XapaKTepHCTHKa (HOTOMETPHYECKHX METOIOB
ananmu3a. MonsapHblii ko3GGULUHUEHT NOralleHus KaKk KpUTepHid
4yBCTBUTEJIBHOCTH.  TOYHOCTB M BOCIPOH3BOAHMOCTH
pe3ynpTaToB (oTOMETPHYECKOTO OMpeneIeHuUs.
JuddepenunansHas Goromerpus. [Ipumepsl npakTH4YeCKOro
NMPUMEHEHHA.

DKCrepUMeHTaIbHAs YacTh MPAKTHYECKOro 3aHaTHsa: Pac4yers
B (bHBI/IKO-XHMH"iCCKHX METOOax aHaliksa. OnTtudeckue
METOJIBI.

3.5

IMoaroroBka K MpaKkTHYecKOMY 3aHATHIO Ne 7.
JliomuHecHeHTHRIE MeToAbl. [Ipupojaa JIOMHHECUEHLUHH H
cocobbl  ee  WHAyuupoBaHus.  DayopecueHuUMs — H
dochopecuenums.  CrnekTpbl  momuHecueHuuu.  Ceasp
MHTEHCHBHOCTH (IyOpeCleHINH ¥ KOHUEHTpauuu. PaxkTopsl,
BIMSIOIME HAa  HMHTEHCHBHOCTb,  IIPHYHMHBI  TYLUCHHS
momuHecuednud. 3akoH Crokca, mnpaeuno JlepumHa.
[MpunmunuaneHas cxemMa ¢Gayopumerpa. Bo3moxHoCTH
JTFOMMHECIIEHTHBIX METOJIOB H 06J1aCTH MX IPUMEHEHHS.

3.6

[ToaroToBKa K npakTH4ecKkomy 3ausituio Ne 8.

MeToasl, OCHOBaHHbIE Ha B3aMMOJEHCTBMM BELIECTBA C
PEHTI€HOBCKHM H3JIyYEHHEM.

[MonsTe peHtreHoBckoro cnekrpa. Knaccudukanus MeTonos
PEHTTCHOBCKON CIIEKTPOCKONMUH. PeHTreHoBckas sMuCCH,
peHTreHoBcKas abcopOLus, peHTreHoBckas (yopecleHLHns.
HenpepeiBHoe ~ (TOpMO3HOE) 3} XapaKkTepUCTHHECKOE
(muHeliuaToe) — peHTreHOBCKOE H3ITydeHHe. [Tousitie
pentreHocrnexktpainbHoro aHammsa (PCA). Knaccuduxanus
meronoB PCA 1o cnocoly reHepalMd peHTIEHOBCKOIO
M3JTy4eHHUsl. DJIEKTPOHHO-30HIOBBIH PEHTIEHOCNEKTPaIbHBIN
mukpoanam3 (PCMA), peHTreHo(dyopeCUEHTHBIH aHaIu3
(P®A), penrtreHopaguoMeTpuueckuit  aHanmusz  (PPA).
Pentrenosckas (otossekTponHas crektpockonus (POIC).
Osxe-anextponnas cnekrpockonus (ODC). Ilpunuuner u
o0nacTb HMCNONB30BaHUA. PEHTreHO(IyOpeCUEHTHBIH METOA
ananm3a OcHoBbl Merona. [IpuGopbl AN PEHTreHOBCKOroO
aHaIu3a.

3.7

IMoaroTroBKa K MpakTHYeCKOMY 3aHATHIO Ne 9.
PannocneKTpoCKOnuYecKHe METObI.

Metron SAMP. O@usuyeckHe OCHOBBI SBIEHHS SIEPHOTO
MarHMTHOro pe3oHaHca. CHATHE BBIPOKACHHUS CIHHOBBIX
COCTOSIHUH B TIOCTOSIHHOM MArHUTHOM I10Jie. Y CIIOBHE
SAOEpPHOr0 MAarHUTHOTO pe30HaHca. XUMHUYECKHH CHBHr H
CrnHH-cMHOBOE paciierienne B cnekrpax SIMP. Koncranrta
3KpaHupoBaHUs sapa. OTHOCHTEIBHBIH XUMHMYECKHH CIBHT,
€ro OINpEACJICHHE U UCII0JIb30BAHUE B XUMHH.

[TpoToHHBEIH MarHHTHBI pe3oHaHc. MeTtoa  ABOHHOrO
pe3onaHnca. [Ipumenenue cnexktpoB MP B xumuu. TexHuka u
METOAMKa JKcrepuMenTa. CTPYKTYpHBIH aHanu3. CpaBHEHHE
Merona SAMP ¢ apyrumu meTomamu, €ro JOCTOMHCTBA U
OrpaHHYeHHS.

13




Paznen
JIUCUMITIHHBI

n/n

Bun camocTositenbHoi paboTs cryaenTa (CPC) 1 nepeveHb
IUJAKTHYCCKUX €IMHHLL

TpynoeMKOCTB,
4acos

Meton OTIP. IlpuHOMIBI CIEKTPOCKONHMM 3JIEKTPOHHOIO
napaMarHuTHOro pesonanca. Ycnosue DIIP. g-daktop u €ro
snavyenue. CpepxToHKOe paciiervienne curhaia OIIP 1pu
B3aMMOJICHICTBMM C OJHHMM W  HECKOJIBKMMH  s/ApamHu.
[Tpumenenne Metona OIIP B XUMHH.

3.8

[MoAroToBKA K NPaKTHYeCKOMY 3aHsATHIO Ne 10,

MeTtonsl, OCHOBAHHBIE HA MPEIOMJICHHH H NoJiApH3aliu
CBETA.

Pe(pakTOMeTpUHECKHii MeTON aHanu3a. TeopeTuueckue
OCHOBBI MeToa. [IpesloMIeHHEe CBETa Ha IPaHULE ABYX Cpel.
[ToxazaTenb  NPEJIOMICHHsA.  3aBHCHMOCTh  TOKa3aTess
NMpeoMJIEHHs OT pasiM4HbIX (akTopos. Amnnaparypa A
pedpakTOMETPHYECKHX H3MEPEHHH. [TpakTuueckoe
IpUMeHeHHe pedPaKTOMETPUUECKUX H3MEPEHHH.
TTonspuMeTprUYecKuii MeTo]1 aHan3a. TeopeTHIeCKne OCHOBE
merona. IlomydyeHue  IUIOCKOMOJIAPH30BAHHOrO  CBETA.
TTpUHIMI MONSPHMETPHYECKHX M3MEPeHHH. Annaparypa Ui
NOJAPUMETPUYECKUX H3MepeHui. [IpakTHieckoe MPUMEHEHHE
MOJIIPAMETPHUECKOr0 METO/1a.

4.1

[loaroToBKa K npakTHueckomy 3ansaTuio Ne 11.

MeTo/1p1 Macc-CrIEKTPOMETPHUH.

MeToabl MOHM3ALMH. DIEKTPOHHBIH yzaap, (GoToHOHH3ALMs,
XUMHYecKass MOHH3aluusa H Ip. KOMGHHH})OB&HI—!HB METOAbI.
VOHHBI! TOK M CEUEHHE HOHM3ALMH. 3aBHUCHMOCTb CEYCHHS
HOHU3alMH OT DHEPruH HOHH3UPYIOIIMX  3JIEKTPOHOB.
[ToTeHuMa bl IMOABJICHHS HOHOB. THIIBI HOHOB B MaccC-
CIIEKTPOMETpPax - MOJIEKY/IAPHBIC, OCKOJIOYHBIE,
MeTacTabUIbHbBIE, MHOrO3apsiaHble. Paspemmaromias ciia Mace-
CIIEKTPOMETpA.

4.2

IMoaroTroBKa K npakTuueckomy 3ansituio Ne 12.
[IpumeHeHue Macc-CreKTPOMETPHH. Unentudukanus
BemlecTBa. 1abauubel MaccoBeiX yHcen. CooTHOLIEHHE
u3oTonoB. Koppesuuu Mexy MONeKyJIsSpHOH CTPYKTYpPOH H
Macc-CIeKTpaMHu. [IpencraBnenue 0 XpoMaTo-Mace-
CIIEKTPOMETPHH.

|

IToaroToBKa K npakTu4yeckomy 3ausaTuio Ne 13.
DIIeKTPOXUMHUYECKHE METO/IbI aHATH3a.

OO6mass  XapakTepUCTHKa  JJIEKTPOXMMHUECKHX  METO/OB
ananuza (OMA).

Llenn u 3amaun OMA u ux knaccuduxauus. MHCTpYMEHTEI
SMA (371eKTpOIBI, JEKTPOIIH3EP, ralbBAHHYECKHIT TIEMEHT).
Knaccupukamus DOMA 1o mnpusHaky: a) H3MEpAEeMOro
AHAJTMTHYECKOr0 CUrHana; 6) MpHUMEHEHHs JJIEKTPONH3a; B)
MPSIMOTO ¥ KOCBEHHOT'O HCTIOJIb30BAHHUA.

Teopetuueckue OCHOBEI DOMA. XUMHYECKHE PEAKLHUH,
ucnosns3yembie B OMA u TpeGoBaHus K HUM. Bo3MOKHOCTH
OMA s aHanusa.

32

IMoaroroBka K npakTH4eckomy 3austuio Ne 14,

DMA Ge3 npuMeHEeHUs 3JIEKTPOJIN3a

" 34 Konaykromerpus. Teopetuueckue OCHOBBI
kouaykromeTpud. [IpsAMble M KOCBEHHBIE ~ METOJBI.
KoHIYKTOMETPHYECKOE THTPOBAHHE.

14




JHCHHIITIHHEI

n/n

Bupz camocrostensHoit pabotsl cryaenta (CPC) u nepeyens
JUIAKTUYECKHUX €THHUILL

TpynoeMKoCTh.
4acoB

[MTotenuuomerpus. [IpsiMasi MOTEHUHMOMETPHA (HOHOMETPHS) H
KOCBEHHAas (MOTEHLIHOMETPHYECKOE TUTPOBAHHUE).
WHauKaTOpHble  3JICKTPOABI M OJJIEKTPOJBl  CPaBHEHHA.
WoHocenekTuBHbIe  2meKTpoabl. CTEKIAHHBIH  NEKTPOJI.
TexHnKa HOHOMETPHH H MOTEHLIHOMETPHUUYECKOIO THTPOBAHMS.
DKCNEPHMEHTAIbHAA 4acTh MPAKTHYECKOTo 3aHATU: PacueTsl
B hM3MKO-XMMHUECKHX MeToJaxX aHanu3a. [ToTeHunomeTpus.

53

IMoaroTroBKa K NpakruieckoMy 3ansaTuio Ne 15,

DOMA ¢ NpUMEHEHHEM 3JIEKTPOJIH3a.

DnexTporpaBuMetpus. OOmias  XapakTepHCTHKAa  METOa.
XUMHYECKHE MPOLECCHI, POTEKAIONUIME IPH 3JIEKTPOIHU3e.
Bribop 9JIEKTPOJIOB, Yenosus JNEKTPOOCAKACHUS.
TpeGoBanust, mpexapsBiseMble K ocaakaM. Mcenonb3osanue
SNMEKTPOOCAKIACHUS Uil LeJei KOHIIEHTPUPOBAHHU S,
ompejieNeHdss W pasfeneHus. BHYTpeHHUWH 3JIEKTPOJIU3.
JIOCTOMHCTBA H HEJAOCTATKH METO/A.

5.4

IMoaroTroBKa K MpakTHYECKOMY 3aHATHIO Ne 16,
Kynonomerpus. CywHocts metona. [Ipamas M KoCBeHHas
KyJoHoMmeTpusi.  KynoHomerpus npum  KOHTPOJHMPYEMOM
NOTEeHIHAE. Pacuer KOJIMYECTBA JNIEKTPUYECTBA,
3aTpayeHHOro Ha AJIEKTPOXUMHYECKY IO peaxKuHuIo.
Kynonomerpuueckoe TUTPOBAHHE, OcobenHoctH
HCIIONB30BAHMS  TeHEepHpOBaHHOrO  THTpaHTa.  CrocoObl
MHIMKAIMH KOHEYHOH TOYKM THUTPOBaHHs (BH3yalbHbIE H
HHCTpYMeHTalbHbIe). [IpakTHUecKoe NpUMEHEHHE METO1a, ero
JOCTOHMHCTBA, HEIOCTATKH.

s

[MoaroToBKa K mpakTHYecKoMy 3aHaTHIO Ne 17,
BoneTamnepomerpuss W noasporpadusa. Teopernmyeckue
ocHOBel  Mertoza. JuddysuonHmni  TOK.  YpaBHeHHE
UnbkoBuya. Murpanuonssii  Tok. [lonsporpapuieckue
MakCHMyMBL.  Diektpoabl B nojasporpadguu.  Hosbie
HampaBleHUss B nojsgporpaduu: nojsporpadus ¢ aHOAHBIM
pacTBOpPEHHEM, ocuuutorpaguueckas nossporpadus,
amIepoMeTpru4ecKoe TUTPOBaHHE, MHBEPCHOHHAs
BOJIBTAMIIEPOMETPHSL.

CpaBuutenbHast Xapaktepuctuka DOXMA. [lyTy MOBBINICHHA
YyBCTBHUTE/IbHOCTH (ANIMapaTypHbIE U METOJIOJIOTHYECKHUE).
DKCrnepUMeHTaIbHAS YacTh MPAKTHYECKOro 3aHsaTus: Pacyersl
B (bU3UKO-XHMHUYECKUX MeToAax aHanu3a.
BosbTaMnepoMeTpHs.

6.1

IMoaroroBka Kk npakruieckomy 3anaTuio Ne 18,
CoBpeMeHHBIE TEHACHIMH (U3MKO-XUMHYECKHX METOJ0B
UCCIIEIOBAaHHS BEIIECTB ¥ MaTEPHAJIOB.

Munnartopuzanus. KoMmneroTepusauusi.
MHOroyHKIHOHAIEHOCTE annapartypel. BiouHbId TPHHIKAI
KOHCTPYKUHH. [ ' HOpUIHBIE METOIHKH aHAJIN3A.

UTOI'O

18

Z:1

Koncynbsrauuu

8.1

[ToaroroBka Kk 3auyeTy

16

BCEI'O HAOB

36
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Ilepeuens yueGHO-MeTOAHYECKOr0 obecnedeHHs] AJIsl CAMOCTOATEILHOI PAdoThI 00y HAKOIIHXCH 10
JHCIHILIHHE

Meroauueckie yKasaHus Ui OOY4YarOLIMXCS IO OCBOCHMIO JIMCLMIUIMHBI TPHBOJATCS B
[punosxennu 2 u [Ipusoxenun 3 k paboyeii mporpamme.

BOHPOCBI JJIs MOATrOTOBKH K NMPAKTHYECKHM 3aAHATHAM

oy

MeTozb! HcCIeI0BaHMS BEIECTB - GHU3HYeCKHe, XHMHYECKHE H (H3HKO-XHMHYECKHE,
Knaccudukauus MeTonoB uccnenoBanus. O61mas XxapakTepucTHKa METO/10B.
B yeM cymHOCTE XpoMaTorpaguu?
B uem cymnocts paGot M.C. 1[BeTa, OTKpbIBIIEr0 XpoMaTorpaduyeckuii ananus?
Kak knaccuuuupyroT XpoMatorpahdeckie MeTOAbl aHaIu3a: a) M0 arperaTHoMY COCTOSHHIO
MOJABHKHON HEMOABHKHOM (a3bl; 0) MO MEXaHH3MY B3aHMOJACHCTBUSA BEIIECTB AHATU3HPYEMOH
CMecCH M copGeHTa; B) 10 MPUPOJIe SBJICHHUH, JIeXKaLIMX B OCHOBE Pa3/eeHus; I') 110 CrIoco0y
oopmIIeHHs METO/A; [T) IO Croco0y NpOoBeeHHs aHanu3a?

5. B uem cyImHOCTh XpoMaTorpaduueckoro pasjielieHus 1o METOy: a) ra30aacopOLHOHHOM
xpomatorpaduu (I'AX); 6) razoxuakoctaoit xpomarorpadun (IDKX); B) pacnpenennrensuoi
JKHJKOCTHOH XpomaTorpaduu; r) ocagouHol xpomaTorpaduu; 1) TOHKOCIOHHOI Xpomarorpaduu
(TCX); e) nonoobmennoi xpomarorpaduu (MOX); %) MONEKyIIpHO-CHTOBOI XpomaTorpaduu
(MCX)?

6. Uem oTnuuaeTcs xpomaTorpacbnquKoe pa3ICJICHHE Ha IMJIOCKOCTH OT pa3/JICICHHA C [MOMOUIBHO
Xxpomarorpaduueckux konoHok? Kakue U3 XxpoMatorpapuyecKux METOI0B OTHOCATCS K
MJIOCKOCTHBIM, & KaKHe — K KOJIOHOYHBIM ?

7. B uyem pasnuuue GpOHTATBHOIO, BEITECHUTEIBHOIO H AMIOEHTHOIO (IPOSBUTEIBHOIO) CIIOCOO0B

xpomarorpadupoBanusa? Kakoit Bua uMeeT BBIXOJHAS KpHBas (XpOMaTOrpaMMa) B KaxkIoM

cnyuae? Kakoit BapuaHT uMeeT Hanbosbuiee 3HadeHue?

=L

8. Yro xapaxTepu3yioT K03 HUIMEHTB EMKOCTH, pa3/le/ieH s, PACIPEIC/ICH s, BPEMsl K HHIEKC
yJep)KUBAHUS, @ TAK)KE IIMPUHA U Pa3pelIeHHe MMUKOB B JIFOEHTHON KOJOHOYHOH
Xpomarorpadpuu?

9. B 4eM CyIIHOCTh KaY€CTBEHHOTO XpoMaTorpaMuecKoro aHaju3a CMeCH BEILECTB 110 BPEMEHH
yAepKUBaHUS?

10. B uem CyUIHOCTh METOJOB KOJHYECTBEHHOTO XpoMaTorpaduyeckoro avanusa: a) abcoloTHOM
KaIMOpOBKH; 0) BHYTPEHHEr0O CTaHAapTa; B) HOPMHPOBKH (BHYTPEHHEH HOpManu3aiuuu)?

11. B yem CYyHIHOCTH TEOPHH TEOPETHYECKUX TAPEJIOK U KHHETHYECKOH TEOPHH, 0O BACHSAIOIHNX
SIBJIEHHS, TPOUCXOAAIIHME B XpoMaTorpadHyecKuX KOJOHKAX U CIIy’Kalllhe Ul UX pacuera?

12.  Kaxue (paxTopsl BIHAIOT Ha 3 ()eKTHBHOCTb XpOMATOrpauueckoil KOMOHKH U KaK WX CBA3bIBACT
ypaBHeHue Ban-Jleemtepa?

13. B 4em cymHoCcTb XuakocTHOM Xpomatorpadun (JKX)? [Tpupoa noABHKHON U HEMOABHIKHON
$as (T1O u HD), ancopOuroHHas U pacpeaennTensHas, Boicokodddextunnas JKX.
[TnockoctHas u konoHo4yHas XKX.

14. B 4em cymHocTh OyMaskHOH U TOHKOCIOHHOM XxpoMaTorpapuu? KayecTBeHHBIH H
KOJINYECTBEHHBIH aHaJH3.

15. B uem cyuHocTs HOHOOOMeHHOH XxpomaTorpaduu (MOX)?

16. HonooOMeHHbIe XpoMaTorpadpuueckie KOJOHKH U MX [IPAKTHYECKOE MPHMEHEHHE.

17.  UYro Takoe HOHHUTHI, KAKOBA MX Kjiaccuukanus?

18. Kak ¢ moMousi0 HOHOOOMEHHHKOB MPOBOAAT pa3ie/ieHHe KATHOHOB U aHHOHOB?

19. Kakoso npakruyeckoe npumenenune MOX?

20. B uem cymmnocTb razoBoi xpomarorpaduu (I'X)?

21. Tlouemy I'X siBII€TCS OCHOBHBIM aHATUTHYECKUM XpOMATOTrpaHueCcKUM METOI0M ?

22. TI'X —3T0 KOIOHOYHBIN MM IUIOCKOCTHOM BUA Xpomartorpadpuu?

23.  Yro ABaseTcs NOABHKHON U HenoasHKHOM daszamu (I1D u HD) B ['X?

24. Kak knaccuduuupyior I'X mo npupoge HO u [1O?

25. Ha uem ocHoBan Metox ['X?

16



26.
27.
28.
29.
30.
31.

32,

~

J

33

-

0.

37.
38.

40.
41,
42.
43,
44,
45,
46.
47,

48.
49.

50.

5L

52.

33,

5.

56.
57.

58.

39.

60.

61.

62.

34.

3a cyeT 4ero MPOMCXOIUT pa3/ieieHiHe KOMIIOHEHTOB cyecH npu ['X?

KaknMu mapaMeTpaMu XapakTepu3yeTcs Kaxublil mik Ha ['X-xpomarorpamme?

Kakoif mapameTp HCIOIB3yeTCs B KAYECTBE HHTEHCHBHOCTH AHA/IHTHIECKOrO CHIHATIA IPH I'X?
Kaxkoii mapamMeTp HCTIONB3yeTcsl B Ka4eCTBe aHATHTHYECKoro curaana npu ['X?

Y10 Takoe BpeMs yIAepKUBaHUS t?

Kakue mapaMeTphl HCTOJIB3YIOT JUIsl KAYECTBEHHOIO aHaImu3a cMeck Metoaamu ['X?

Uro Takoe uuaekc KoBaya i Kak OH HCMONB3yeTcs”?

Kaxkue 3anaun pemarotcs MeToaamMu KadecTBeHHoro I'X-ananusa?

Kaxoii mapamMeTp HCIOIB3yETCs B KAYECTBE OCHOBHOI'O /7Sl KOJHYECTBEHHOTO I'X-anann3a?
Kakumu napamerpamu onpezessiercs 3GGeKkTHBHOCTb KoIoHKH tst [ X7

Kax usmepstioT riommans muka S Ha '’X-xpomarorpamme?

KakuMi METOIaMH HaXOZIAT COAEP:KaHUE 1-TOro KOMIOHEHTA B CMECH [10 XpoMarorpamme”?
3a4yeM MpH KOJHYECTBEHHBIX pacyeTax B PacyeTHYIO GopMyJly BBOAAT MONPABOYHbIH

k03¢ ¢unmeHt k;?

Yro XapakTepH3yeT H KakK pacCHYHUTREIBACTCA BLICOTA, SKBHBAJICHTHAasA TCOpCTlI'—ieCKOﬁ Tapelike
(BITT)?

C nomoIpio Kakux mpubopos peanusyoT meron I'X?

Kakuie MoIH(HKAIHH ra30BBIX XpOMaTorpadoB HCIIONB3YOTCS B JAOOPATOPHOM NPAKTHKYME?
JInst kakuX Lesteii mpeaHasHaveH raszopelit xpomarorpad JIXM-8M/JI?

M3 kakux 6710K0B COCTOMT ra3oBblii xpomarorpad JIXM-8MJ] u kakoBo uX HazHaueHHe?

YeM BBOUIT ra30BYIO H JKHIKYIO IpoOY CMECH B XpOMaTorpaguyecKyo KOJOHKY?

Kakue ycTpoiicTBa HCIONB3YIOT B Ka4ecTBe AeTeKTOpoB B ['X?

Kak nposoasT ananu3 Bo3ayxa meronom [AX?

Kak npoBoJSIT Ka4eCTBEHHBIH H KONHYECTBEHHBIH aHaIN3 CMeCEeH YIJIEBOAOPOIOB HIIH CMecei
ciupTtoB MeToaoM [KX?

Kax metonom KX onpenensioT coaepikanue BoJbl B alleTOHE?

Ctpoenue aroma. CTpoeHue MoeKy1. B3anMOCBA3b MEK1y CTPOCHHEM BEILECTBA U
MPOSABIAEMBIMU (PH3UKO-XUMHYECKUMH CBOHCTBAMH.

DJIeKTPOMAarHUTHOE H3iTydeHne. B3aumoeiicteie nanyyenus ¢ semectsom. [lornomenne,
Hcmyckanue, paccessiue. OCHOBHBIE 3aKOHBI CBETOIOTIIOLIEHHUS U HCITYCKaHHS.

CTpoeHHe atomMa M MPOUCXOXKIEHHE aTOMHBIX CIIEeKTPoB. CTPOEHHE MOJIEKYT H IPOUCXOKACHHE
MOJIEKYJIAPHBIX crieKTpoB. Habmoaenue 1 perucrpanus CrieKTpoOCKOMHYSCKHX CHIHAIOB.
KBaHTOBO-MeXaHHUYECKHH TTOAXO0/1 K OMMCAHUIO KOJIe0aTeIbHBIX CIIEKTPOB. Y POBHH 3HEPIUH H HX
Kiaccupukarus.

VIHTEHCHBHOCTE TOJIOC KojiebaTenbHbIX crieKTpoB. [Ipasuiia otOopa u uHTeHcHBHOCTHL B MK
rnornoueHuy 1 B cnekrpax KP.

[IprMeHeHHe METOI0B KoJiebaTebHOM CIeKTPOCKONHH A1 HACHTU(HKALIUH BELIECTB,
CTPYKTYPHO-TPYTIIOBOT0, MOJIEKYJIIPHOTO U KOJHYECTBEHHOI0 aHATM30B M APYTHE IIPUMEHCHUS B
XUMHH.

CrneunduynocTts KoebaTeNbHbIX ceKTpoB. Texnuka u metoauku MK-crekTpockonuu u
crnektpockonuu KP.

Cpasuenue metonoB MK u KP, ux npeumyiecTsa U HEIOCTATKH.

Y ®-crneKTpocKonus. IMHUCCHOHHAS CIIEKTPOCKOIUS, BEPOATHOCTH MEPEXOI0B MEKIY
3]1eKTPOHHBIMH KoJieOaTeibHO-BpalarebHbiMu cocTosiHuaMH. [Ipunumn dpanka-Konaona.
AGcopOunOHHas CIEKTPOCKONUs B BUAMMOHN U YD 00/1aCTAX KaK METO/ HCC/IC/I0BAH s
SNEKTPOHHBIX CIIEKTPOB MHOTOAaTOMHBIX MOJIEKYJL.

[IpuMeHeHHe /IeKTPOHHBIX CIEKTPOB MOIIOLIEHHS B KAYECTBEHHOM, CTPYKTYPHOM H
KOJIMYEeCTBEHHOM aHanmu3ax. Crenrduka 31eKTPOHHBIX CIIEKTPOB MOTJIOMIEH S Pa3IH4HbIX
KJ1aCCOB COEJIMHEHUH.

JIroMHHECHEHTHBIE METO IbI. BHbI OMUHeCIeHIHH, (yopecleH s U Gocopecienuus.
OCHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJIAPHOM JIFOMUHECUEHIIMH. CeKTphbl (JIyOpEeCLEeHLNH.
OnTuyeckasi akTUBHOCTb M cTepeonsomepust. [Tonapusanus uzmydenus. CTENEHb BpallCHHs,
yIeIbHOE BpallleHHe.

3aBHCHMOCTD ONITHYECKON aKTHBHOCTH COEAMHEHHH OT ATMHBI BOJHbL. DddexT KoTToHA.
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63.
64.

65.
66.
67.
68.
09.

70.
74

72.

74.

12,

76.
T

78.
79.
80.

81.
82.
83.
84.
85.

86.

87.

CrieKTphl KPYrOBOIO AUXPOM3Ma M ONTHYECKOH BpauiaresbHoi ancnepenu. [lpumenenne
METOJIOB.

Metoz SIMP. ®u3udeckue OCHOBBI SIBIEHHS SIE€PHOTO MarHUTHOIO pe30HaHCa.

CHSITHE BHIPOXKICHHS CIIMHOBBIX COCTOSHHI B IIOCTOAHHOM MarHUTHOM IOJIE. Yenosue siiepHoro
MarHUTHOIO pe30HaHca. XUMHYCCKHH CABHT H CIIHH-CIIMHOBOE PACLICTIICHUE B CIEKTPax SIMP.
[TpOTOHHBINH MArHUTHBIN Pe30HaHC. MeTOX ABOHHOIrO pe30HaHca. [Mpumenenue crektpos AMP B
XHMHH.

Cpasnenue Metona SIMP ¢ IpyrdMH METOaMH, €ro J0CTOMHCTBA 1 OrpaHHHCHHA.

Metoa DI1P. [IpHHIHIIBI CIEKTPOCKOIHMH 3IEKTPOHHOTO MapaMarHUTHOrO pe3oHanca. Yenosue
SIIP. g-akTop u ero 3Hauenue. CBepxTOHKOE pacienenue curiana 1P npu B3aMMOJICHCTBHN
¢ OJHUM U HecKonbKuMH sapamu. [Ipumenerne Metona JIIP B Xumuu.

MeTo1BI HOHH3AIKH: JEKTPOHHBIH yaap, GOTOHOHH3AIUS, XUMUYeCKas HOHU3ALHA U JIp.
KoMOuHIpOBaHHEBIE METOIBL.

Paspelnaromas cuiia Macc-criekTpoMerpa. [Ipuvenenne Macc-criekTpomeTpun. Maentudukaiius
perectna. Tabnuib! MaccoBbiX yncesl. CooTHOmEHHe H30TONOB, Koppesunu Mex1y
MOJIEKYJISIPHOH CTPYKTYPOM H Macc-CreKTpaMH.

[IpeacraBiaeHHe O XpOMATO-MacC-CIIeKTPOMETPHH.

DJIEKTPHYECKHE U ONTHYECKHe cBolcTBa MoneKyl. [TonspHbie U HEMOIAPHBIC MOTICKYIBL.
BianMoeHiCTBHE MONSPHOH MOJIEKYJIBI € 3JI€KTPOCTATHYECKUM MOJIeM. JIMTIOJIBHBIH MOMEHT.
[Tonspusauus QUIEKTpUKa. DIEKTPOHHAs, AaTOMHA H OPUEHTAMOHHAS [0JISpH3aLIIL.
Monspusanus aepopmanuu. Ypasrenue Knaysuyca - Mocortu.

[Toka3zaresb npeoMIIeHHs. 3aBHCUMOCTD MOKa3aTe/ sl PEIOMIIEHHUS OT MJIOTHOCTH 1
MOJIAPU3YEMOCTH BelecTBa. MobHasl, yaenbHas pedpakuun. Y pasHenue Jlopentua-Jlopenua.
Jlucnepcus cseta. [IpuMeHeHNe AUCIEPCHHU ISl yCTAHOBIICHHUS CTPOCHHUS MOJICKY I,
PedpakroMeTprdeckie KOHCTAHTHI KAK KPUTEPHH YHCTOTHI BEIIIECTBA H CPENICTBO
naenTHUKaIHH. MeTOIbI ONIpeAeIeHUs NT0Ka3aTes npenomiaenus. [pudoper aist Hamepenus
rnoKasaTeJIeH IMpeJoOMIICHNUA.

MeTo/1b1 OTIpe/ieNICHAs UIIOJIBHOTO MOMEHTA Ha OCHOBE H3MEPEHHS AHIICKTPHUSCKOH
POHHLIAEMOCTH, AHAIbKOMeTpHs. MceneoBanke CTPYKTYPBI BEIIeCTBa MOCPEACTBOM H3MCPCHHs
JUOIEKTPHYECKOM IIPOHHIIAEMOCTH.

Ha 4em ocHOBaHBI 2IEKTPOXHMHYECKHE MeTOAbI aHam3a (OMA)? Knaccndukauus.

Ha yeM OCHOBaHBI OTEHIIMOMETPHYECKHE METOAbI aHanu3a? [IpuHunn geneHus Ha npsaMbIe 1
KOCBEHHBIE, TPUMEHEHHE.

Ha yem ocHOBaHbI KOHOAYKTOMETPHYCCKHE MCTOIbI aHanusza? an’IHHHT] JeNIeHHA Ha MpsSIMBIC H
KOCBEHHBIE, TPUMEHEHHE.

B ueM CYIHOCTB BHICOKOYACTOTHOTO KOHIYKTOMETPHYECKOr0 TUTPOBaHus? SI4ehKH,
NPUMEHEHHE.

B ueM CYIIHOCTE 3JIEKTPOrpaBUMETPUYECKOro MeTo1a ananu3a? Buenrnuii n BHyTpeHHHH
371eKTPOJH3. 3aKOHOMEPHOCTH, NIPUOOPEI, TPHMEHEHHE.

B ueM cyimHOCTh BHYTpeHHero 3nekTposu3a’? [Ipumenenue.

Ha ueM ocHOBaHBI KyJIOHOMETpHYECcKHe MeTo1bl aHanu3a? [Ipamoii 1 KOCBEHHBI BapHAHThI.

B ueM CYLIHOCTb Ka4eCTBEHHOTO U KOJIWYECTBEHHOTO MOMIAporpaguyeckoro anammsa’?

Kakue JOCTOMHCTBA H HEJIOCTATKH UMEET KJIACCHYeCKHit Mosiporpaguyeckuil ananus?

Kakue ycoBepIIeHCTBOBAHHBIE METO/IbI KIACCHYECKOT0 NONSporpagUyeckoro ananmsa
HCTIO/B3YIOT? 3a CYET Yero OHU MMEIOT TOBBILICHHYIO HyBCTBHTEILHOCTD M CEJIEKTHBHOCTB?

B yeM cyIIHOCTH anpepoOMETPHUUECKOro THTPOBaHUA? B 4eM ero npermMyIecTsa no CpaBHEHHIO ¢
KJTACCHYECKHM TTOJIIporpaguyeckuM aHaau3om?

B yem cymHOCTE HHBEPCHOHHON BOJbTaMIEpOMETpHU? B yeM ee npeuMyecTsa o CpaBHEHHIO
C KJ1acCHYeCKUM mossiporpapudeckum anamuzom? [ToueMy naHHBIH METO SABJIACTCA CAMbIM
YyBCTBHTEJILHBIM U3 DMA?
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5. OOpa3oBaTe/ibHbIE TEXHOIOTHH

WurepakTuBHBIE 00pa3oBaTeIbHbIC TEXHOIOTHH yueOHBIM IIJTAHOM He MPeyCMOTPEHBI.

6. q)Oprl KOHTPOJ/If 0CBOCHHSI JHCHHIIITHHBI

6.1. Ilepeuenp OMEHOUHBIX CPEACTB ISl TEKYLIEro KOHTPOIS 0CBOCHHUSI AHCLHIIIHHDI

Texymasn arrecTanus CTY/J€HTOB He POH3BOJAUTCS.
[IpoMeKyTOUHAsl ATTECTAIMSA M0 pe3yIbTaraM CeMeCTpa M0 AMCLUHIIIHHE TPOXOAHT B popme
HCBLMEHHOTO K3aMeHa, KOTOPLI BKIIoyaeT B ce0sl OTBET HAa TEOPETUUECKHUE BOTIPOCHI 1 3a/1a'H.

6.2. Coctas (OH/a OIEHOUHBIX CPEACTB LISl IPOBE/ICHUS MPOMEKYTOHHOI aTTecTan
00y4aIUXCS 10 AHCIHIIHHE

(DoHI OLEHOYHBIX CPEICTB, IEepeyueHb 3aJaHui VIS MPOBEIACHHS IPOMEKYTOYHOH aTTecTaluy, a
TaKKe METOAMYECKME YKa3aHusi JUIs MPOBEACHHS IPOMEXKYTOUHOH aTTeCTAlUM NpPUBOASTCA B
[Ipunoxenun 4 k pabo4deii mporpamme.



7. Y4eOHo-MeTOAHU4YecKOEe H HHPOPMALHMOHHOE 00ecnedeHHe JHCIHIIIMHDI

7.1. Ilepedens 0CHOBHOI1 M XOIOJHHTEIbHOH Y1e0HOI JIHTEPATYPBI

Bricimas mxoma, 2004, 503 c.

OcHoBHas JuTEpaTypa
Ne YuebHuk, yuebHoe nocobue (puBogurcs 6udimorpadpuueckoe Pecypc
/1 onHcaHHe yueOHHKa, YaeOHOro mocoOus) HTD CamI'TY

1 AHanmutHyeckas xumus. B 3 T.: . OIeKTPOHHBIIH
T. 1. MeTtoasl naeHTH(GUKANUN U ONpeelieHHs BemmecTB: yueb. | karanor HTB
UL CTy.I. BHICHI. y4e0. 3aBeneHuit / bemoctun A.A. u Jp., nox CamI'TY
pemakmueit Mocksuna JILH. — M.: HW3sparenbckuii meHTp (Ileuatubie
«Axanemus». 2008 — 576 c. U3JIaHHA)

T. 2. Meroapl pa3felieHHS BEINECTB M THOPHUOHBIE METOMBI

aHaymm3a: y4ue0. JUI CTyn. BeICIL. yued. 3aBeneHuil / Bemoctnn

A.A. u np., mox penakuueit Mocksuna JL.H. — M.: U3parensckuit

nentp «Axagemusa». 2008 —304¢c. !

T. 3. Xumuueckwmii aHamu3: y4ued. AJI1 CTyA. BpICHI. YyueO.

3aBeJeHUH ./ 'Beroctun A.A. 1 Ip., moa peaaxiueit MockBuHa bl
JLH. — M.: Uzparensckuii eHTp «Axagemus». 2008 — 368 c.

2 Anamutuueckas xuMmus. U.1. Xumudeckue MeTOABI aHAN3a: | ONEKTPOHHBIHA
[paktuxym. / CnenymkuH B.B., CtudaroB b.M., Pybmmuenkas | xaranor HTb
10.B., Momenckas E.JO. — C.: CamI'TY. 2011 CamI'TY

(ITeuatHble
IR ‘ H3JAHH)

3 Anamutrdeckas xumusa. Y. 2. OU3NKO-XUMHYECKHE METOIBI | DJIEKTPOHHBIM
aHamm3a. /' 'Cnenymku B.B., Crudaros B.M. Py6iumenxas | karaitdr HTB
10.B., Momenckas E.JO. — C.: CamI'TV. 2011 CamI'TY

(Ileuarnsie
H3IaHMA)
JononHuTeabHas auTEpaTypa
No YueGHHK, yueOHOe mocobue, MOHOrpadus, CIpaBOYHAS Pecypc
/1 JuTeparypa (mpuBoautcsi 6ubmorpadpuaecKkoe OIHCAHHE) HTB CamI'TY
1. CoBpeMEHHBIE METOIbI aHATUTHYECKON XUMHH. B 2 T./ ONeKTPOHHBIH
M. Otto0; Pen. A. B. I'apmam. - M.: «Texrochepay. 2003 - 2004, - | xaranor . HTB
T.1.-2003.-416¢., T.2.—2004 — 288 c. CamI'TVY !
2 Jlebenes A.T. Macc-CieKTpOMETpPHS B OpPraHMYECKOM XHMHH. | OJNEKTPOHHBIH
M.: BUHOM. JlaGoparopus 3Ha- Huit, 2003, 493 c. katajor  HTb
CamI'TY !
3 CnextpanbHple MeToabl aHanmu3a. lIpaxtmueckoe pykoBomactBo: | OBC 1i -«
YuebHnoe nocodbue / Bacunsea B.U., CrosHoBa O.®., IlIkyTiHa | U31aTenbCTBa
U.B.; nmox pen. CenemenoBa B.®. u Cemenosa B.H. — CIIG.: WJlamby . —
«JIanby. 2014 — 416 c. TOTHOTEKCTOBBL
[§] . HBHaHHﬂ
TEeMaTHYECKHX
HAKETOB:
MaTeMAaTHKa,
¢usmka,
Ny TeopeTHuetKas
y MEXaHVKa,
i HHDKEHEPHBIE
: o C0 HayKH1
4 OcHoBbl ananuTHyeckolt xuMuH. Kaura 2. Metoasl XUMHYECKOro | DeKTPOHHBIH
anaym3a: yueObnuk mis BY3oB / Ilox pen. 10.A. 3omorosa, M.: | katanor HTB

CamI'TY

Tabruya 7.



5 CepreeB H.M. Cunextpockonus SAMP: Vue6. nocobue. M.: U3n-Bo | OnexTpoHHsIiH

Mock. yu-t1a, 1981. 279 c. karanor  HTB
Caml'TY
6 3enkesuu W.I'., Modde B.B. MHTepmperammss mMacc-CHEKTPOB | Dl€KTpOHHbIH
opranuyeckux coemuHeHuit. JI.: Xumms, 1986. 174 c. karajor ~ HTb
Caml'TVY

7 Bynsdcon H.C., 3aumkun B.JI., Muxas AWM. Macc- | OnekTpoHHsIi

CIIEKTPOMETPUS. OpraHHYecKux coequnHeHui.M.: Xumus, 1986. | kararor - HTb
311 c. Cam[TY

8. MarepuajibHO-TEXHHYECKOE oOecniedeHHe TN CINILTHHBI

IIpakTHYeckHe 3aHATHA

1.  Aynutopusi, ocHaIlleHHAs HHTEPAKTHBHOM JOCKOH.

2.  KoMmiekT 31eKTpOHHBIX Ipe3eHTalui/cnaiinos. "¢ e

3. Ayauropwus, OCHaIIEHHAas Npe3eHTAlMOHHOM TEXHUKOH (IIPOEKTOP, 3KPaH, .

KOMIBIOTEP/HOYTOYK)

IIpouee

1.  Pecypcol HayuHo-TexHH4Yeckoi 6ubmorexu CamI'TV.

2.  Pabouee MecTo mpenoAaBares, OCHaIlICHHOEe KOMITBIOTEPOM C IOCTYHOM B IHTEpHeT.

e PaGounme MecTa CTYACHTOB, OCHAIICHHBIE KOMIIBIOTEpaMH C JoctynoM B HHTepHer,

IpeAHa3sHauYeHHBIE A1 paboTHI B AIEKTPOHHON 00pa30BaTEeIBLHOM Cpee.
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JlonmoIHeHHs M H3MeHeHusi B paboueii nporpamme
TMucnmnaunsl Ha 20__ /20 y4.r.

Buecennbie n3meHenus Ha 20 /20 yueOHBIH ron

YTBEPXKIAIO
IIpopexTop no yuedHoii padbore

(noanuce, paciugpoBka NoANKCH)

13 " 20-.‘ l_

B pabouyio mporpamMmy BHOCATCS CIEIyIOLIHE H3MEHEHHUL.
) Sp——— — e el

WM JIeJIaeTCsl OTMETKA O HeLeIeco00pa3sHOCTH BHECEH S KaKHX-THO0 H3MEHEHHH Ha JaHHbIH yueOHbIH
roa

PaGouasi mporpamMma nepecMoTpeHa Ha 3aceJaHuu Kadeapbl

{0ama, HOMED RPOMOKOAA 3ACE0GHUA KAEOpbl, NODNNCL 3a6. Kaghedpoil).

OJIOBPEHA Ha 3acenanuu MeTOIHYECKON Komucenu dakynprera " " 20 "

DKenepThl Metoaundeckon komuccuu no YIHIT

WIHEE  HAUMEHOBAHUE AUNHAAR ROORUCE PAciiu@poska ROORuCH adama
COI'JTACOBAHO:
3asenyronmii BeImycKaroueit kapeapoii
HAUMeHOBAHUE KAQEOPHl TaHHaA NOONuce Paciiupposra ROONuCH dama
Jlexan
HOWMEHOBANIE AKYIbINEMA, 20€ NPOUIBOOUMCA ODYHEHUE, AUIHAA NOORUCE Paculighposka ROONUCH dama

Hauansuuk YBO

JUYHAA NOONUCH PacuupposKka nOonucU dama



Mpunoxcenue 1.

AnnoTtauus pado4eil nporpaMMel
JlncuuiuimHa  «PU3MYECKO-XUMUYECKHE METOAbl MCCIENOBAHUS MATepHalloB, pPearcHton M
YIJICBOJOPOAHBIX CHCTEM» ABJSETCHA YaCThIO 6azoBoro 0JOKa JUCLMIUIMH IOATOTOBKH CTYAEHTOB I10
nanpasnernio noxrorosku 27.04.01 "Hedrerazosoe xeno”. JIMCUHMIIHHA PEANH3yeTCs Ha XMMHKO—
TexHoJIoruueckoM (akynbrere CaMapcKoro rocyaapcTBEHHOI0 TEXHUYCCKOTO ¢akyapreTa Kageapon
«AHanuTHYecKas 1 QU3HYECKAT XUMUAY.
TpeGoBaHust K YPOBHIO OCBOEHHSI COAEPKAHUS THCUMILTINHBL.

JlucUMIIMHA HaLeneHa Ha (OPMHPOBaHUE KOMIIETEHLINH BbIITYCKHUKA!
[TK-2: CHOCOOHOCTHIO MCIOJB30BaTh METOMOJOTHIO HAyYHBIX HCCICIOBaHMH B MPO(eCCHOHAILHOM
NeATETbHOCTH.
[1IK-3: crnocoGHOCTRIO  IUIAHHPOBaTh W TPOBOAMTH  QHATMTUYECKHE,  HUMHTAUMOHHBIC M
3KCTIEpPUMEHTAIbHBIE HCCIIE0BAHMS, KPUTHYECKH OLIEHUBATH JIaHHBIE U IC/IaTh BHIBO/IbI.

CoJlepaHue JUCLAIUIHHEI OXBATBIBAET KPYT BOIPOCOB, CBS3AHHBIX C H3YYEHHC TCOPETHHCCKUX
OCHOB COBPEMECHHBIX HHCTPYMEHTAJIbHBIX METOJ0B aHA/IH34, aHAJIMTHYECKHX METOAHK U IIPUEMOB, HX
NpHMEHeHHe JUIS aHaIM3a KOHKPETHBIX MPaKTHYECKHX OOBEKTOB. 3HaHue 0a30BOH TEPMHHOJIOTHH,
OTHOCSIIIEHCS K paccMaTpPHBAeMBIM HMHCTPYMEHTQJIbHBIM METOJaM; OCHOBHBIX MOHATHH M 3aKOHOB.
JIeyKalux B OCHOBE paccMaTpHBaCMBbIX METO0J0B, HX MAareMaTHYCCKOE BBIPAIKEHUC, {bHBH‘-{eCKHX
NPUHLMIIOB, JIEKAIIUX B OCHOBE PACCMAaTPMBAEMBIX METOJOB U IPAHHIl HX PHMEHHMOCTH; NPHHIHIIOB
e CTRUS anmnapartypsl, chonbsyemoﬁ B  HHCTPYMEHTAJIBHBIX MeToaax:. JIOTHKH IOCTAHOBKH
JKCIIEPHMEHTa C  HCHOJB30BAHMEM  PAacCMaTPHBAEMBIX ~ METOIOB;  CIIOCOOOB  HCTIOJIB30BAHHA
COOTBETCTBYIOIIMX METOJIOB JUIS MCCIENOBAHHSA CTPYKTYPbl M CTPOEHHS BEIUECTBA. YMEHHE
MCIOJB30BATh PE3yJIbTaThl, MOMYYECHHBIE C MCNONB30BAHMEM COOTBETCTBYIOUIMX HHCTPYMCHTATbLHBIX
METOJI0B aHAIM3a JUIs BBIYMCICHHS MapaMeTpOB, XapakTepH3YIOIKX COCTOSHHE BELIECTBA; MPOBOANTE
KAaueCTBEHHYIO HHTEPIPETALNIO PE3y/IBTATOB C LEJIbIO BBIABJICHUsS. OCOOCHHOCTEH CTPOCHUS MOJEKYJI, a
TaKke I8 WICHTHOUKALMH CoeNMHeHHH. Bragenue npodecCHOHANBHO MPO(HIMPOBAHHbBIMM
3HAHMSAMM M [PAKTHYECKAMH HAaBBIKAMH B 00JAaCTH HWHCTPYMEHTAJIbHBIX METOJOB aHaju3a:
Teoperuueckoll pab6oTolf ¢ y4eGHOW W CIIPaBOUHON JIMTEPATYpOH; MpPaKTHYECKOH pabotoii ¢
XMMHYECKOH MOCYIO0H, HCIIOIB3yeMON B aHAN3e M YMEHHEM 00palaThes CO CI0KHOM aHATHTHYECKOI]
anmaparypoif; NPUMEHSTh MOJyYeHHbIE 3HAHUS TIPH U3YIEHUH MOCIEAYIOLINX AUCLUMIUTHH,

[penojaBaHue JMCUMILIMHBL [IpeIycMaTpHBaeT Ciemylomue (GopmMbl OpraHu3aunn y4eOHOro
rpoiiecca: MPaKTHYECKHE 3aHATHSA, CAMOCTOsATENbHAs paboTa CTYACHTa, KOHCY/IbTaluH.

IIporpaMMoii AMCUMIUIMHBI MPELYCMOTPEHBI CHEAYIOUIHE BHJbI KOHTPOJIS: [POMEKYTOUHbIH
KOHTPOJIb B (popme 3auera.

OGImas TPYIOEMKOCTh OCBOEHMS IMCLHMIUIMHBI COCTAaBNISeT 2 3a4YeTHBIX €IMHHUL, 72 Hacos.
[Iporpammoii JUCHUIUIMHEI IPEIYyCMOTPEHBI MPAKTHYECKHE 3aHATHA (36 yacoB) M camMOCTOATEIbLHAS
pabota cryaenTa (36 4acos).



Ipunooicenue 2

MeToaudecKne yKa3aHus st CaMOCTOSITe/ILHOI PaboThI 00yvaromuxcst

JUist YCIEIIHOTO OCYIIECTB/ICH S CAMOCTOATEIBHOM PabOThl HEOOXOAUMBL:

1. KOMILJIKCHBIH MOAXOA OPraHM3allMH CAaMOCTOSTE/bHOH pafoThl 1Mo BeeM (opmam ayaHTOPHOH
paloTBI;
2. CoueTaHue HECKOIBKHX BHIOB CAMOCTOSTEIBHOM PabOTHI;
3. ObGecrnieueHre KOHTPOIS 3a KaYeCTBOM YCBOEHHSI.

BuIbI caMOCTOATENbHON paboThI:
- O oenadenus 3HaHuAMu: udTeHHe TekcTa (yyeOHWKa, MOMOJHHTEIbHOH JIHTEPaTypbl, Hay4HBIX
nyGaMKanumii); COCTAaBNEHHe I[UIAHA TeKcTa; rpaduyueckoe H300pakeHHe CTPYKTYPbl —TEKCTa:
KOHCIIGKTHPOBAHME TEKCTa; paboTa CO CIOBAapsIMH M CIPaBOYHMKAaMH; paboTa ¢ HOPMATHBHBIMHU
JOKYMEHTaMHM; MCCleaoBaTenbekas paboTa; HCIIONB30BaHHE ayldHO- H BHACO3AMHCeil; KOMIBIOTEPHOH
TeXHUKH, UHTEpHET U 11p.;
- 018 3aKpenieHus u cucmemamuzayuu 3HaHui: paboTa ¢ KOHCMEKTOM MPAKTHYECKHX 3aHATHI]
(06paboTKa TeKcTa); aHaIuTHYecKas paboTa ¢ GakTHYECKHM MaTepuaioM (yueOHHKa, J0TOMTHHTEIbHOU
JIMTEpaTyphl, HAYYHBIX MyOIMKAUUi, ayAno- U BUIACO3AMHUCEil); COCTABICHHE M/1aHa U TE3MCOB OTBETA;
cocTapiieHue TabJHIl U CXEM Ul CHCTEMATU3aluH (paKTHYEeCKOro MaTepuana; H3y4eHue HOPMAaTHBHBIX
MaTepHasIoB; OTBETHl HA KOHTPOJBHBIE BOMPOCH; aHATHTHUECKas 00paboTKa TeKCTa (aHHOTHPOBAHHE.
pelleH3upoBanue, pedepupoBaHne W Jp.); MOATOTOBKA COOOLICHHH K BBICTYIUICHHIO HAa CEMMHApE,
KOH()epeHIINH; TTOArOTOBKA pedepaTos, A0KIa10B; cocTapaeHne 6ubnanorpaduu.
-0ns (hopmuposanus ymenuil: pellleHHe 3aJad M yNnpaXXHEHWH 1o odpasily; perieHue BapHaTHBHBIX
3a7a4 M YNPaXHEHHUH; pelleHHe CHUTYALHOHHBIX NPOPECCHOHAIBHBIX 3a1ad; MPOCKTHPOBAHHE U
MOJETHpPOBAaHWE  pPa3sHbIX  BHAOB M KOMIOHEHTOB  MPO(ECCHOHAIBHOH  ACSTEIBbHOCTH!
OKCIIEPUMEHTAJIbHAA H HCCIIEOOBATE/ILCKAaA pa60Ta.

OT/eIbHO CIEAYET BBIAEIUTH MOArOTOBKY K 3a4eTy KaK 0COOBI BH CaMOCTOATENbHOH padoOThI.
OCHOBHOE €ro OTJIHYME OT APYTHX BHIOB CAMOCTOSTENLHOM pabOThI COCTOUT B TOM, YTO 00yHarOIIHeCs
pelAIoT 3a1a4y aKTYalH3alluK U CHCTEMATH3allnH y4eOHOro MaTepHasa, MpUMeHeH s PUOOPETEHHBIX
3HAHUII M YMEHHH B KauyecTBE CTPYKTYPHBIX OSJIEMEHTOB KOMIETeHIHMil, (opMHpOBaHHE KOTOPBIX
BBICTYTIAET LENBIO H PE3Y/ILTATOM OCBOCHHS 00pa30BaTeNbHOM MPOrpaMMbl.

B o6pazosatensnom npouecce CamI'TY mpuMeHsIOTCs 1Ba BHAA CAMOCTOSATENLHON paboThl —
ayIMTOpPHas MO PYKOBOJACTBOM IpENo/JaBaTels U MO €ro 3aJaHvio M BHEAyJAUTOpHas - M0 3aJaHHIO
npenoaaBsaTtenisa, HO 0e3 ero HEIMOCPEOCTBEHHOI'O yHacTH.

OcHOGHBIMU 6UOAMU CAMOCMOSMENbHOT pabomsl cmyoenmog 0e3 ydacmus npenooasamenetl
AGNAIOMCA!
- (opMHpOBaHHE ¥ YCBOGHHE CONEPXKAHHUS KOHCIIEKTAa TPAaKTHYeCKHX 3aHaTHi Ha Oase
PEKOMEHIOBAHHOM yueGHOM NMTEpaTyphl, BKIIOYas HH(OPMALHOHHBIE 00pa3oOBaTElbHBIE PECYPCEI
(271eKTPOHHBIE YUeOHHUKH, dJIEKTPOHHBIE OMOINOTEKH H IP.);

Ilepeyers BONPOCOB AJIsI CAMOKOHTPOJISI.

1. Mertosl HCCNEIOBAHKS BELIECTB - DU3UYECKHE, XUMHYECKUE U (PU3HKO-XHMHUECKHE.

Knaccuduxamnns Meto0B uccnenoanus. O6mas xapakTepHCTHKa METO/I0B.

B 4eMm cymHocTs Xpomarorpaduu?

B uem cymnocts pa6otr M.C. I[Berta, 0TKpbIBIIEro XpomaTtorpaduieckuii ananms?

Kaxk knaccupuuupyroT XxpoMaTorpapuueckie MeToIbl aHaIM3a: a) Mo arperaTHoMy COCTOSHHIO

MOJABHKHON HEMOABHKHOM (a3bl; 6) 110 MEXaHW3MY B3aHMOJIEHCTBHS BELIECTB aHAIN3HPYEMOH

cMecH 1 cOpOeHTa; B) 10 MPUPOJIE SBJICHHMH, JIEXKALIMX B OCHOBE pa3/ie/IeHus; I') MO Crocoly

o(opMIIeHHS METOa; 1) IO crocoly MpoBeAEeHNs aHanu3a?

5. B uem cymHOCTb XpoMaTorpaduuecKoro pasaeleHus o MeToy: a) ra3oaacopOunOHHON
xpomarorpaduu (FAX); 6) rasoxuakoctHol xpomatorpadun (I7KX); B) pacnpeaenntensHoMH
YKMIKOCTHOH XpoMaTtorpaduu; r) ocanogHol xpomarorpadun; 1) TOHKOCIONHHOI XpomaTtorpaduu
(TCX); ) nonoobmennoit xpomarorpapun (MOX); ) MosnekyisipHO-CHTOBOI Xpomartorpaduu
(MCX)?

6.  Uewm orimuaeTcs XxpoMaTorpaguuecKoe pas/ielIieHHe Ha MJIOCKOCTH OT pa3/IE/IeHus ¢ OMOLIBIO
xXpomarorpaduieckux kooHoK? Kakue u3 xpomarorpau4ecKuX METOJAOB OTHOCSITCH K
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[17I0CKOCTHBIM, 2 KaKie — K KOJIOHOYHBIM?

B yem pasimiune GpOHTATLHOTO, BHITECHHTENIBHOTO H 3/IF0EHTHOTO (IIpOSIBUTENBHOTO) CTIOCO00B
xpomartorpaduposanus? Kakoi BUI HMEET BBIXOAHAA KpUBas (XpoMaTorpaMma) B KaxaoMm
ciayuae? Kakolf BapuaHT nmeeT HanboIbliee 3HaueHHe?

Uto XapaKTepu3yloT KO3Q(HUUEHTE eMKOCTH, Pa3Ae/IeHus, paclpeie/IeHIs, BpEMs i HHICKC
yIep’KHBAHHUA, a TAK)KE [IMPHHA U Pa3pelICHHE TMKOB B JIIOCHTHOH KOIOHOTHOH
xpomarorpadun?

B ueM CyLIHOCT Ka4eCTBEHHOTO XpOMATOrpaiyeckoro aHajiu3a CMeCH BELIECTB 110 BpEMEHH
yJiepKUBaHuA?

B ueM CYLIHOCTh METO0B KOITHYECTBEHHOrO XpOMATOrpaHueckoro aHanusa: a) abCOMIOTHO
KaTHOPORKH; 0) BHYTPEHHEr0 CTAHAPTa; B) HOPMUPOBKH (BHYTPCHHEH HOpMaJTH3aLHH)?

B yeM CYIIHOCT TEOPHH TEOPETHUYECKUX TAPeIOK H KUHETHYECKOH TeOpHH, 00BACHAIOUINX
SIBJICHHS, TPOMCXOJISIINE B XpOMATOrpaHUECKUX KOJIOHKAX M CIYXKALIUE UL UX pacuera?
Kaxue GaxTopsl BIMSIOT Ha 3 QeKTHBHOCT XpoMaTorpadguueckoil KOTOHKH 1 KaK HX CBS3bIBACT
ypasHeHue Ban-JleemTepa?

B 4eM cymHOCT kuaKocTHOH XpomaTorpadun (OKX)? I1prupona noxsnxHon u HETOABHIKHOM
daz (I10 u HO), ancopOuroHHas U pacrnpenenuTe/bHas, BeicOKO3( hexTunHas JKX.
[TnockocTHas u konoHouHas JKX.

B 4yem CyIHOCT OyMaKHO# 1 TOHKOCIOHHO# Xpomatorpaduu? KauecTBeHHbIH 1
KOJIMYEeCTBEHHBINA aHaAJIH3.

B uem cymHocTh HoHOOOMeHHON xpoMmaTorpaduu (MOX)?

MoHooOMeHHbIe XpoMaTorpadguIeckie KOJTOHKH U HX NPaKTHYECKOe NPUMCHEHHE.

Uto TaKOe HOHUTEI, KaKOBa HX KiaccuHKanus?

Kak ¢ TOMOIIBIO HOHOOOMEHHHKOB MPOBOJIAT pasjieieHie KaTHOHOB ¥ aHHOHOB?

Kakoso npakrtuyeckoe npumererne MOX?

B yem cyurHocTsb ra3oBoii xpomarorpapuu (I'X)?

Touemy ['X SIBISETCH OCHOBHBIM AHAIUTHYECKMM XPOMATOrpahuIECKM METOI0M?

['X — 5T0 KOIOHOYHBIH MM MJIOCKOCTHOM BHJ XpoMaTorpapuun?

Yo AB/seTCS MOABMKHOIM U HenoasmxkHO#M dazamu (IO u HO) B ['X?

Kax knaccupunupyrot ['X no npupone HO u [1D?

Ha yem ocnosan meton I'X?

3a cueT Yero MPOMCXOIUT pas/eieHiHe KOMIIOHEHTOB cMecH npu ['X?

KakuMy mapaMeTpaMu XapakTepu3yeTcst Kakablil K Ha [ X-xpomarorpamme?

Kakoii mapameTp HCIIOIB3yeTcs B Ka4eCTBE HHTEHCHBHOCTH aHAIMTHYECKOrO CUIHaIA [1pH 'X?
Kaxkoii mapamMeTp HCIOJBb3yeTesl B KAYecTBe aHATHTHIECKOro curuana npu I'X?

Y10 Takoe BpeMs yaepKUBaHUS 7

Kakue mapameTpbl HCIIONB3YIOT U1 KAYECTBEHHOI'O aHa/In3a CMECH METOlaMH 'X?

Yro Takoe nHaekc KoBaua U Kak OH HCIONB3yeTcs?

Kaxue 3amaun pemarorest MeTogamu kadectsennoro I'X-ananusa?

Kakoii mapameTp HCIONb3yeTcs B KAYeCTBE OCHOBHOTO JUIst KosuecTBerHoro ['X-ananmsa?
KakiM# mapamMeTpamy omnpenesercs 3gppekTHBHOCTb KonoHku s ['X?

Kak m3mepsioT miomans nuka S Ha ['X-xpomarorpamme?

KakiM# METoIaMH HaXOZIT COAEP)KAHHUE i-TOr0 KOMIIOHEHTA B CMECH I10 Xpomartorpamme?
3aueM MpH KOJTHYECTBEHHBIX pacyeTax B PacueTHYIO GopMyly BBOJSAT MONPABOYHBIH

ko3¢ duiuent k;?

Uto XapaKTepu3yeT H KaK PaCCUHTHIBAETCS BBICOTA, SKBUBAICHTHAsI TEOPETHYECKOH Tapeske
(BOTT)?

C nomouIbio Kakux npubopos peann3ytot meton ['X?

Kakne MoIi(bHKAIHH ra30BbIX XpoMaTorpad)oB HCMOMb3YIOTCA B 1a00paTOpPHOM MpaKTuKyme?
JIns kaKuX meseit npeanasHadeH ra3ossii xpomarorpad JIXM-8M/1?

U3 kakux 6JI0KOB COCTOHT ra3oBblii xpomarorpad JIXM-8MJI u KakoBO WX HazHaueHHE?

YeM BBOJAT Fa30BYIO M XKU/KYIO P00y CMECH B XpoMaTorpaduuecKyio KOMoHKy?

Kakue ycTpoHcTBa HCIIONB3YIOT B KaY€CTBE AETEKTOPOB B ['X?

Kak npoBosT aHanu3 Bo3ayxa meronom ['AX?
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47,

48.
49.

50.

SL.

53.

54.

35.

56.
ST

58.

59,

60.
61.

62.

64.
65.

66.
67.

68.

69.

0
71.

72.

Kak npoBOJSIT KaueCTBEHHbBIH H KOJIMYECTBEHHBINA aHAIN3 CMeCel YTIIeBOIOPOIOB HIlH CMeceH

cnuproB MeTozoM [KX?

Kax metonoMm KX ompenenstoT coAepKaHHe BOJEL B aneToHe?

Crpoenne aroma. CTpoeHne MoJIeKy. B3anMOCBSA3b MEIKILy CTPOCHHEM BELIECTBA U
[POSBIAEMBIME (H3UKO-XHMUIECKHMH CBOHCTBAMH.

IeKTPOMArHUTHOE H3TydeHHe. B3anmoecTsre H3TydCHUA C BeniecTBOM. llornomenue,
ucnyckanue, paccessuie. OCHOBHBIE 3aKOHBI CBETONOTIIOLICHAA H HCITYCKAH M.

CTpoeHue aToMa U IPOMCXOKICHUE aTOMHBIX CTICKTPOB. CtpoeHue MOJIEKYT H [IPOUCXOKIACHHC
MOJIEKYJISPHBIX crieKTpoB. HabmoeRne 1 perucTpalits CEKTPOCKOMUICCKUX CHIHAIOB.
KBAaHTOBO-MEXAHHYECKHIT TOAXO0 K OMACAHUIO KoJebaTeIbHBIX CIEKTPOB. Y POBHU JHEPIUM i HX
KiacCHpUKaLHs.

VHTeHCHBHOCT ONIOC KojiebaTebHbIX creKTpoB. [Ipasuia o10opa i UHTEHCHBHOCTH B MK
rnorsomeHuy U B criektpax KP.

[TpumeHeHne METOI0B KoseGaTeIbHO ClIeKTPOCKONHH Al UaCHTH(UKALMH BEIICCTB,
CTPYKTYpPHO-TPYIIIIOBOTO, MOJIEKY/IAPHOTO H KOJIMYECTBEHHOrO aHAM30B 1 IpyrHe MPUMEHEHHS B
XUMHH.

CrienudHYHOCTD KOeOaTebHBIX CIIEKTPOB. TeXHUKA ¥ METOAHKH MK-cneKTpOCKONHH H
cnexkrpockonuu KP.

Cpasrenue metonoB MK u KP, nx npenmyiiecTsa 1 HEAOCTATKH.

Y ®-crieKTpocKomnus. DMHCCHOHHAS CTIEKTPOCKOIHUSI, BEPOATHOCTH MEPEXO/I0B MEIILY
37IeKTPOHHBIMH K0JIe0aTeIbHO-BpallaTeIbHbIMH COCTOAHUAMH. [Mpunuun Gpanka-Konaona.
ABcopOLHOHHAS CIEKTPOCKOMHS B BHAUMOH 1 YD 001aCcTAX KaK METOJI UCCIIEe/I0BAHMS
3JIEKTPOHHBIX CIIEKTPOB MHOTOATOMHBIX MOJIEKYII.

[IpuMeHeHye MeKTPOHHBIX CIEKTPOB MOIIOIIEHHS B KAYECTBEHHOM, CTPYKTYPHOM H
KOJIHUeCTBeHHOM aHanu3ax. Crnenrduka 31MeKTPOHHBIX CIIEKTPOB MOTTIOMICHHS PasIHIHbIX
KJIaCCOB COECAMHEHHH.

TTIOMHHECLIEHTHBIE METOIbL. BU/Ibl MOMHHECLEHIMH, (ryopecteHnus U GpochopecueHus.
OCHOBHBIE 3aKOHOMEPHOCTH MOJIEKY/IAPHOI moMuHecueHImH. CneKTpbl (yopecueHIny.
OnTHyYeckas akKTHBHOCTD U cTepeonsoMepust. [lonspusauns u3nydenns. CTenceHb BpaleHus,
yJelbHOE BpallleHHE.

3aBHCHMOCTB ONTHYECKOI aKTHBHOCTH COeMHEH I 0T UtiHbI BOIHEL Dddext Korrona.
CriexTphl KPYrOBOrO AUXPOM3Ma M ONTHYECKOH BpaIlaTeIbHOH TUCTIEPCHH. [Tpumenenune
METO/IOB.

Meton SIMP. ®u3nueckiie OCHOBEI SIBJIEHHA AAEPHOTO MAarHUTHOIO pe30HaHca.

CHsATHE BBIPOXKICHHS CIIUHOBBIX COCTOSHUH B IOCTOSAHHOM MarHMTHOM I10JIE. YciaoBue s1epHOro
MarHHTHOTO pe30Hanca. XUMUUECKUH CIBUT U CIIUH-CIIMHOBOE PACHICTINICHHE B CIICKTPAX SIMP.

[TpoTOHHBII MATHATHBIH pe3oHaHc. MeTo IBOHHOr0 pe3oHaHca. IMpumenenue crektpos AMP B
XHUMHH.

Cpasrenne metoza SIMP ¢ npyrumu MeToamu, ero J0CTOMHCTBA U OrPAHHUCHHS.

Metox DITP. [IpHHUMIBI CHIEKTPOCKOMUH 3JIEKTPOHHOIO NapaMarHiTHOTO pe30HaHca. Ycnosue
OTIP. g-pakrop u ero 3HaueHne. CBEPXTOHKOE PaCLICIIEHHE CUTHATA SI1P npH B3aUMOAEHCTBUH
C OHHUM H HecKonbkuMu sapamu. [Tpumenenue metoza OIIP B xumuH.

MeTo bl HOHM3AIMK: YEKTPOHHBIN yaap, GOTOMOHHU3AIMS, XUMUUCCKAsd HOHH3ALNA H J1p.
KomOuHHpOBaHHBIE METO/IBI.

Paspemmarouias cuna Macc-criektpomerpa. [IpumeneHne Macc-CeKTpOMETPHH. WUnentudukauns
pemectsa. Tabnuupl MaccoBhIX uncesl. CooTHOIEHHE H30TONOB. Koppensunu Mex1y
MOJIEKY/IAPHOH CTPYKTYPO#l H MacC-CIeKTpaMH.

[IpencTasieHne 0 XpoMaTO-MaCC-CIIEKTPOMETPHUH.

DNeKTpUUYECKHe U ONTHYECKHE CBOICTBA MOJIEKY 1. [[0NSIpHBIC H HEMOJIAPHBIE MOJICKYJIBI.
B3aumMoeiicTBIE TONSAPHOH MOJEKYJIBI C MEKTPOCTATHIECKUM MoJIeM. JIMMOTBHBIA MOMEHT.
[Tonspusanus JUIIEKTPHKA. DIEKTPOHHAs, aTOMHAas H OPHEHTAUHOHHAs MOJISPH3aLIHAL.
Tonsipusauus aedopmanuu, Y pasaenue Kinaysuyca - MocorTh.

ITokazaresib IpeIoMIeHHs. 3aBUCHMOCTD M0Ka3aTe s NPeJIOMJIEHHS OT TIIOTHOCTH H
MONAPU3YEMOCTH BellecTBa. MonbHas, yaeabHas peppakiuu. YpaBHEHHE Jlopentua-Jlopenua.
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73.
74.

13,
76.
g
78.
79.
80.
81.
82.
83.
84.

86.

87.

Jlucnepcus ceera. [IpuMeHeHHE AUCIICPCHH [ yCTAHOBJICHHS CTPOCHHS MOJIEKYTL.
PepakTomeTpryecKue KOHCTAHTEI KaK KPUTEPHii YHCTOTHI BELIECTBA U CPEICTBO
uIeHTH(hUKALKA. MeToIbI Onpe/ie/IeH st MOKa3aTe/ls PeIOMIICHU. [TpuGops! 11 H3MEpPEHNUS
noxasareseil mpeIoMJIeHHS.

MeTo 1Bl OTIpeIe/ICHHS JUIIOIBHOr0 MOMEHTA Ha OCHOBE H3MEPCHHS JIMAIEKTPUYECKOH
MIPOHULIAEMOCTH, AUITBKOMETPHA. WccnenoBanue CTPYKTYPBI BEIIECTBA MTOCPEICTBOM U3MEPCHHUSI
IM3JICKTPHYECKOH MPOHHLIAEMOCTH.

Ha ueM OCHOBaHBI 2EKTPOXUMHIYECKHE METOIb! anami3a (IMA)? Knaccuukanus.

Ha 9eM OCHOBAHbI IIOTEHIHOMETPHYECKHE MCTOIbI anamn3a? [IpUHIKMT Ae/CHHS Ha MPAMbIC H
KOCBEHHBIC, TPUMEHEHHE.

Ha yeM OCHOBaHbI KOHIyKTOMETPHYECKHE METObl aHann3a? [IpHHIHn AeCHHS HA HPAMBIC 1
KOCBEHHBIC, IPHMEHEHHE.

B ueM CYIIHOCTh BEICOKOYACTOTHOTO KOHAYKTOMETPHUYECKOTO tuTpoBaHuA? Sueiiku,
NpUMEHEHHE.

B ueM CyIIHOCTB IEKTPOrpaBUMETPHUECKOro MeTo1a aHanu3a? BHelHUH U BHYTPEHHHH
IeKTPONH3. 3aKOHOMEPHOCTH, IPUOOPEI, TPUMEHEHHUE.

B 4eM CYIIHOCTb BHYTPEHHEro d/1ekTposu3a? [IpuMeHenue.

Ha ueM 0CHOBAHBI KYJIOHOMETPHYECKHE MeTOIbI anamu3a? [TpaMoH u KOCBEHHBIN BapHAHTBI,

B yeM CyLIHOCTh Ka4€CTBEHHOIO ¥ KOJIHYECTBEHHOTO nosporpauyeckoro ananmsa’?

Kakie JOCTOMHCTBA W HEJIOCTATKH UMEET KJIaCCHUECKHH nonsiporpaduuecKui ananus?

Kakune ycoBepILEHCTBOBAHHBIE METO/IbI KJIACCHUECKOTO nossiporpauueckoro aHamiusa
MCIIONMB3YIOT? 3a CYeT Yero OHHM MMEIOT MOBBILICHHYIO YYBCTBHTEILHOCTE H CEJIEKTHBHOCTL?

B dem CyIHOCTb anpepOMETPHIECKOrO tuTpoBanus? B uem ero npermMyiecTBa no CpaBHEeHHIO ¢
KJTACCHYECKHM MOJIApOrpaduuecKuM aHaIu30M?

B yeM CYIIHOCTh HHBEPCHOHHOIT BONbTaMIepoMeTpii? B 4eM ee MpeuMyIIecTsa M0 CPaBHEHHIO
¢ KJIaccHyecKuM mossporpaduueckum anann3oM? IToyemy TaHHBIH METOM ABIACTCS CaMbIM
YYBCTBUTEIBHBIM H3 OMA?
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ITacnopr
¢oH2 OLEHOYHBIX CPE/ICTB

no AUCUHHUIIJIHHE «DuzuvyecKne MeTo/lbl HCCJICA0BaHHsI»

Hudp
KouTtponupyemslie Koxn
Ne . JlecKpUIITopa Haumenosanue
pazzesnsb! (TEMbI) KOHTPOJMPYEMOH ) _
n/n (ondcanus OLIEHOHMHOI0 CpeACTBa
JUCIIUIUIHHEL KOMITETEHIIUH
KOMIIETEHLIMH )
3
Pasnen | 3agauu U Lenu [TK-2 3 (TK-2) -1 » CaMocCTOsITeIbHAS
1 GH3UKO-XUMHUECKUX 3(MIK-3) -1° npopaboTKa TeM;
METOJ/I0B UCCIIEA0BAHHSA I1K-3 * 3auer.
3 (TIK2)~1"
e [1K-2 Y (MK-2) -1
pomarorpaduyeckue B (TMK-2) -1° » CamocTOATE IbHAS
2 | METO/Ibl pa3aeiCHHs U 33 1| npopaboTKa TeM;
XpoMmaTorpapuieckie k.3 y( HK- 3) ) 3 * 3ayer.
METOJIBI aHATH3a ) B EHK:S; :1 3
3 (TIK-2) -12
Pasnen 3 2 g gTIllé:g :}3 » CamocTosTe bHAas
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METO/IbI KCCIIeI0BaHMs [K-3 y({mg_?’))_“lg * 3auer.
B (IK-3) -1’ _d
3 (IIK-2) =17
MK-2 Y(K-2)-1* |,
, | Pasnen 4 Metoabl Macc- B ([IK-2) -1° aM(,).CTOHTeHH_{aH
CIEKTPOMETPHHU 3 (TIK-3) -1° ngopaOOTKa T
MK-3 V(TIKea) -1 ek
B (IIK-3) -1°
3 (TIK-2) -1°
T1K-2 Y (TIK-2) -1°
P 5 . - -
. 3:2.13;&;;1 B (ITK-2) RE CamocTosiTesibHas
POXHMUYECKHE 3 (IK-3) -1 3 npopaboTka TeM;
METO/Ibl HCCIIEIOBaHHs .
. [K-3 V (IK-3) -1° ST,
B (TIK-3) -1°
Pasnen 6 CoBpEMEHHBIE 2.5 Y (TIK-2) -1°
TeHIACHIIUYU (U3UKO- NK- B (I1K-2) 14 » CamocTosTe/IbHas
6 | XHMHYECKHX METOIOB V (TIK-3) -1° npopaboTKa TeM;
HCClIeI0OBAHUSA BELIECTB U [1K-3 B (IIK-3) -1° * 3ayer.

MaTepHaJIOB




KpuTepun ONeHKH IOCTHKEHHIT CTAEHTOM 3aIIAHHPOBAHHBIX Pe3y IbTATOB OCBOCHIH
JUCIHUIIIMHBI B X0/1€ TeKYIero KOHTPOast H npumemquﬂoﬁ arrecrauuu

Ouenka, Kpurepuu
YPOBEHb
«OTJTHYHO», CryaeHT TmoKaszan MpoOYHbIe 3HAHWA OCHOBHBIX NnonoKeHUH (hakTHUECKOro marepuana,
MOBBILICHHBIN | YMEHHE CaMOCTOATE/bHO peLaTh KOHKPETHbIE MPAKTHYECKHE 3alatH MOBbILIEHHOM
YpOBEHb CJIOKHOCTH, CBOOOMHO HMCMOMb30BATb CMPABOUHYIO JHMTEpATypy, Aenarhb obocHOBaHHbIE
BBIBO/IbI H3 Pe3y/IbTATOB PacuyeToB
«XOpOoLLOo», CTymeHT mnokaszan NpoYHbie 3HaHHA OCHOBHbIX NONOKEHHH (PAKTHHECKOro marepuana,
MOPOroBbIH yMEHHE CaMOCTOSTE/ILHO PEllaTh KOHKPETHbIC MPAKTHYECKHE 3aadH, MPelyCMOTPCHHDIC
ypOBEHb paGoueil TPOrpaMMOli, OpPHEHTHPOBATHCA B PEKOMEHIOBAHHOMH CMpaBOYHON NUTEpaType,
yMEeT NMPABHIbHO OLEHHTh MOTYYEHHbIE PE3yJ/bTaTbl pacyeToB
«yposnaeTeoput | CTyIeHT MoKaszan 3HaHWE OCHOBHBIX NoJIoKEHUH  (PAKTHHECKOro marepuaia, yMCHHE
CJIBHO, MOJIY4HTb C MOMOLIBIO MpenoaaBaTeid npapHIbHOE peLUEHHE KOHKpETHOﬁ npamuuecxoﬁ
NMOpOroBbIi 3a1ayd M3 YMCIa  NpedyCMOTPEeHHbIX paboued  nporpamMmoi, 3HAKOMCTBO c
YPOBEHb PEKOMEH/I0BAaHHOM CNPaBO4HON JIMTEPATyPOH
«neyaosnetsop | [Ipu OTBeTe CTy/AeHTa BbIABHIHMCH CYyLIECTBEHHBIC npobenbl B 3HAHWUAX ~ OCHOBHBIX
UTETBHOY, MOJIOKEeHUH (PAKTHUECKOro MaTepuana, HeyMeHHe C MOMOLLbLIO NPEroaaBaTes Moy uTL
YPOBEHb HE NpaBHJIbHOE peLIeHHE KOHKpPETHOH NpakTHYeCKOH 3ajauu M3 4Yucia npeaycMOTPEHHBIX
copmupoBaH | paboueit nporpamMmoi yueOHOH AHCLMIIHHBI
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IlepedeHb BONPOCOB 15 NPOMEeRYTOUHOM aTTeCTALHN (3auer)

Ha yeM OCHOBaHBI PU3HKO-XMMUUYECKHE METO/IbI aHATH3A (OXMA)?

Uen DXMA OTIHUAOTCS OT KITACCHYECKHX (XHMHYECKUX) H (pU3UIECKHX METOI0B ananu3a’

Kak ®XMA BMecTe ¢ (PH3HUECKAM METOJaMH aHaIN3 HashIBAIOT 3apybexom?

B ueMm CYyIHOCTb KOIHYECTBEHHDBIX onpenenenuit ®XMA  crocoGoMm: a) CPABHCHHA, 0)

CTAHJAPTHBIX CEPHii; B) CTAHAAPTHEIX no6apok? Kak pacCYHTBLIBAIOT Pe3y/IbTaT aHami3a MpH HX

HCIOTE30BAHUH?

5. B ueM CyIIHOCTb Xpomarorpadun?

6. B uem cymuocts padot M.C. L{BeTa, OTKPBIBIICTO xpoMarorpapuIecKHi aHamus?

7.Kax kraccuduuupyroT Xpomarorpadguyeckie METOAbI aHAU3a: a) Mo arperaTHoMy COCTOSHHIO
TOIBHKHOMN HemoABHXHOM (a3bl; 6) Mo MEXaHU3MY B3aMMOIEHCTBHS BELIECTB AHAIU3HPYEMOii
cMecH M cOpOeHTa; B) MO MPHpPOJE SBICHHI, IEKALIMX B OCHOBE pasiC/ICHI, r) mo crnocody
oopMIIeHHs] METO@; 1) TIO Crioco0y MPOBEACHHUS aHanu3a?

8.B ueM CyIIHOCTH XpOMAaTOrpaduyecKoro pasieieHus IO METOLY. a) ra30ajcopOLHOHHON
xpomatorpapun (F'AX); 6) rasoxunkocTHON xpomatorpadun (IKX); B) pacnpeaeTHTe/IbHOH
JKHIKOCTHOH  Xpomarorpapum; T)  OCAaIO4YHOH xpomatorpaun;  J1) TOHKOCJIOHHOH
xpomarorpadun (TCX); e) HOHOOOMEHHOH xpomatorpadpun (MOX); x) MOIEKY /IS PHO-CHTOBOH
xpomarorpapuu (MCX)?

9.Ueym OTIHYAETCS XpOMATOTpauyecKoe pasielieHne Ha MIOCKOCTH OT PasieieHus ¢ [IOMOILBIO
xpomartorpapuueckix KonoHok? Kakue u3 XpoMaTorpa@HyecKuX METONOB OTHOCATCA K
MIOCKOCTHBIM, @ KAKME — K KOJIOHOYHBIM?

10. B ueM pasmuumie ()POHTATBHOTO, BBITECHHUTENBHOTO H 3JIOCHTHOIO (TIPOSIBUTEILHOrO) CIOCOO0B
xpomarorpaduposanis? Kakoi BuJl HMEET BHIXOIHAA KpHBAs (xpoMaTorpamMma) B KakIom ciyyae?
Kaxoii BApHaHT UMeeT HanGoblIee 3HayeHue?

11. Uto XapakTepusyroT KOID(GHIHEHTbI €MKOCTH, Pa3ACieHUs, paCIpeAC/ICHIA, BpeMsl U HHICKC
y/lep)KMBaHUs, a TaKKe UIMPHHA W PaspeliCHHC [MKOB B DJIIOEHTHOI  KOJIOHOUHOI
xpomarorpaduu?

12. B ueM CyIIHOCTb Ka4eCTBEHHOTO XpoMaTorpaueckoro aHanu3a CMECH BELUECTB 110 BPEMEHH
yaAepKUBaHUS?

13. B 4eM CYIIHOCTb METOJ0B KOJH4YECTBEHHOTO xpoMaTorpadpUuecKoro anausa: a) abCOMOTHOM
kanGpoBKH; 6) BHYTPEHHETO CTaH1apTa; B) HOPMHPOBKH (BHYTpeHHE# HOpMaTu3aLuu)?

14. B ueM CYIIHOCTb TEOPHH TEOPETHHYECKHMX Tapesiok H KIMHETHYECKOH TEOpHH, OOBACHSIOLIMX
SBIICHNS, TTPOHCXO/IAIIHE B XPOMATOrpauuecKiX KOMOHKAX H CIIyKallne Ui HX pacuera’?

15. Kaknte akTopsl BIHSIOT Ha 3(G(EKTHBHOCTH xpoMaTtorpahu4ecKoi KOMOHKH M Kak HX
cBsI3bIBAET ypaBHeHue Ban-Jleemtepa?

16. B yeM CYIIHOCTB XKHIKOCTHOH Xpomartorpapuu (OKX)? TMpupozna MOABHIKHOH W HENOJABHKHOMH
a3 (II® wu H®P), agcopOuroHHas M pacnpeneaHUTeIbHAL, Beicokod(dextnHas KX,
[TnockocTHas U KojoHOouHas JKX.

17.B ueM CymHOCTh OyMaKHOH M TOHKOCIOHHOH xpomarorpagun? KauecTBeHHbIH U
KOJINYECTBEHHBIN aHaJIH3.

18. B yeM CyIHOCTb HOHOOOMEHHO# Xpomarorpapuu (MOX)?

19. MonooGMeHHBIe Xpomarorpaguyeckue KOJOHKH H UX NPaKTHYECKoe MPUMEHCHHC.

20. YTo TaKoe HOHHTBI, KAKOBA HX Kiaccuuxarus?

21. Kak ¢ moMOIIp0 HOHOOOMEHHHUKOB MPOBOJAT pa3/ie/IeHHE KATHOHOB U AHHOHOB?

22. Kaxoso npakTuyeckoe npumerenune NOX?

23. B uem cymHOCTb ra3oBoii xpomarorpaduu (I'’X)?

24. Tloyemy I'X siBsieTCS] OCHOBHBIM aHATTHTHIECKHM XpoMaTorpaduyeckuM METOIOM?

25. T'X — 3T KOJOHOYHBIH HJIH IIOCKOCTHOM B Xpomatorpadui?

26. Uro sBsieTcs TIOABHKHOM 1 HenoasmkHoi pazamu ([T u HO) B I'X?

27. Kax xiaccupuuupytor I'X no npupoae HO u I1D?

28. Ha uem ocHoBaH mMeTon ['X?

29. 3a cyeT "ero MPOMCXOUT pasjiesieHne KOMIIOHeHTOB emeck npu ['X?

30. KakiMM mapaMeTpaMH XapaKkTepH3yeTes KaIbli MUK Ha I'X-xpomarorpamme?

31. Kakoit napameTp MCMONB3yeTCs B Ka4eCTBE MHTEHCHBHOCTH aHANTHYECKOro CHIHalia HpH 'X?

W



42.

43,
44,

45

51

E 7

54.
33
56.
57.
58.

39,

60.

61.
62.

63.
64.

63.

66.

- Kakoii napameTp ucnonb3yeTcs B Ka4eCTBE aHATMTHYECKOTO curHana npu [ X?

. Yo Takoe BpeMs ynepxuBanus t,?

. Kaxne mapameTpsl HCIONB3YIOT 115 KA9ECTBEHHOTO aHAIU3a CMeCH MeToaaMu I'X?

. Uro Takoe unnexc Kosaua u xak on ucronssyercs?

. Kakue 3anaum pemarorcs metonamu kauectBeHHOro [ X-ananuza?

- Kakoii napameTp HCTONBE3yeTes B Ka4eCTBE OCHOBHOIO [UIA KOJIIMHYECTBEHHOTO | X-ananusa?

. Kakumu napamerpamu onpenensercs 3gpQpeKTHBHOCTE KOMOHKH st [ X?

. Kax usmepstior nomane nuka S na I'X-xpomarorpamme?

. KakuMu MeTO1aMU HaXOZAT coepIKanKe i~-TOr0 KOMIMOHEHTA B CMECH 110 Xpomarorpamme?
.3a4eM TpH KOIMYECTBEHHBIX DACUECTAX B PACUETHYIO (OPMYIY BBOIAT I10NPaBOYHBLIH

K03 hULHeHT k;?

YTo XapakTepusyeT W Kak pacCUMTHIBAETCS BHICOTA, SKBHBAIEHTHAS TEOPETHYECKOH Tapenke
(BOTT)?

C nomoiero Kakux npubopos peanusyror meron ['X?

Kaxne moxudukanuu ra3oBbIx XpomMaTorpahoB HCIOIB3YHOTCS B 1a60PaTOPHOM MPAKTHKYMe?

. Jlnst kakux ueneii npeaHasHaveH razoBelii xpomarorpad JIXM-8MJ1?
46.
47.
48.
49,
50.

W3 kakux 6710k0B COCTOMT ra3oBelil Xpomarorpad JIXM-8MJI 1 KakoBO HX HazHadyeHHe?

YeM BBOZAT ra30ByI0 H HKHIKYIO IPOGY CMECH B XPOMATOrpadhHUCCKyIO KOIOHKY?

Kakue ycTpoiicTBa HCIIOJIB3YIOT B Ka4ecTBe ATEKTOPOB B ['X?

Kak nposoaar ananus Bosmyxa metomom AX?

Kak mpoBoasST KayecTBeHHBIH M KOJMUYECTBEHHEBIH aHATH3 cMeceii YIJI€BOJOPOJAOB UIIU CMeCei
cnupTtoB MeToaoM [KX?

. Kak metoniom KX onpegensior conepxanue Bojbl B atieToHe?
52,

Ha yem OCHOBaHEI CIeKTpambHble MeTOAbl aHanu3a. CIEKTPEI, CrOCOBHI HX MOTY4EHMSI,
0COOCHHOCTH, KIaCCH(UKAINA 1 HCIIONb30BAHME [UTS aHATUTHYECKHX LeIell.

OcCHOBHEIE D/IEMEHTBI CHEKTpANbHBIX NPHOOPOB M MX HasHaueHue. Kak kmaccuduumpyior
CHEKTPAJIBHBIC METOJBI 10 [HANa30Hy JJIMH BOJH CIEKTpa, SBJAIOLIErocs IS JaHHOTO MEeTOo/a
pabouum?

Kaxne criekTpbl 371€KTPOMarHUTHOTO M3IyYeHHs OTHOCAT K SMUCCHOHHBIM M aOGCOPOLHOHHbIE.
VIX B3aMMOCBSI3b U HCTIOJIB30BAHHUE IS AHAIH3A.

Hrto Takoe TepMBI aTOMOB, PE30HAHCHBIE JIMHUH, OCJIEHUE THHHH?

Ha yem 0cHOBaH aTOMHO-9MHCCHOHHBIH CIIEKTPaIbHBbIH aHATH3?

C noMOmBIO KAaKMX YCTPOMCTB MONYYalOT IMHCCHOHHBIE CHeKTpsl? Kakue HCTOUHHKH
BO30Y’K/ICHHS BELIECTB HCIONB3YIOT B aTOMHO-OMUCCHOHHOM aHan3e?

HO‘{CM}’ aTOMHO-3MHUCCHOHHBIH KadeCTBEHHBIN aHallH3 ABIIAETCS MOJYKOTHYCCTBCHHBIM
aHaau3oM?

Yem omiuuarorcs Bu3yansHbIN, ¢ororpapuueckmii M (DOTODNEKTPHUECKHET  METObI
Ka4eCTBEHHOr0 aTOMHO-3MHUCCHOHHOTO aHalu3a (pacllM(ppoBKa CHNEKTPOB H MACHTH(HKALMH
3JIEMEHTOB 110 UX OMHUCCHOHHBIM criekTpam)? [IpuMepsl npuMeHeHHs.

Ha yeM OCHOBaH KOJHYECTBEHHBINH 3MHCCHOHHbII CHNEKTPATbHBIH aHAIM3 M €ro amnnaparypa?
@opmyna Jlomaxuna-I1laiiGe.

Ha yem ocHOBaHBI aGCOPOLMOHHEIE CIEKTPATBHbBIE METOIBI aHAH3A?

Ha wuem ocHOBaH aromHo-aGcopOumonneni anam3? [lornoreHue 3NEKTPOMArHUTHBIX
Konebanmii cBOGOAHBIMH aromamu. M36HpaTenbHOCTH METOAd, AOCTOMHCTBA M HETOCTATKH
METOOa.

Ha uem ocHoBaH MoJiekynsipHO-aGcopOUHOHHBIH ananu3? TIPHHIHIB KIacCHUKALME METO0B.
Ha wuem ocHoBana ¢GoromeTpus M NpHHUMIBI €€ MOApPa3AeNeHHs Ha KOJOPUMETPHIO.
(oToxonopumerpuio 1 crekTpodoTomMeTpHIo? Ponbh XHMHYECKHH AHAIUTHUYECKO peakuuu B
(boToMeTpHYECKOM aHATH3E.

B 4em 3akmouaercss 3akon Byrepa - Jlambepra — Bepa, HasblBaeMblii OCHOBHBIM 3aKOHOM
oTomeTpun? ITpuMeps! MPakTHYECKOro TPUMEHEHHS.

B wem cymmuocts HK-cmektpockonus? CylWHOCTE MeTOAa, NpUOOpbI, BHINOIHEHHE N
[IPUMEHEHHUE.



67

68.

69.
70.

4 1
T4
73
74.
75.
76.

71.
78.

79.

80.

.B yem cymmHOCTE TYypOHIMMETpHUECKOTO M He(ENOMETPHYECKOrO0 METOAOB AHAIH3A?
Mcnone3oBanue | OINpeacideMbIe BELICCTRA.

Ha 4eM OCHOBaH JIOMHHECUEHTHBI MeTon aHamm3a? CyIHOCTb  SBJAEHMS |
(brryopUMETPHYECKHI KOJIMYECTBEHHBLH aHAIH3.

Ha ueM ocHOBaHBI 2JIEKTPOXHMHYECKHE MeTOABI aHan3a (OMA)? Knaccndukaums.

Ha 4eM ocHOBaHbI moTeHIMOMETpHYECKHE METOABI aHanu3a? [IPHHLMN JdeeHns Ha mpsMble |
KOCBEHHEIE, [IPHMEHEHHE.

Ha uem ocHoBaubl KoHZyKTOMeTpHUYeckHe MeTOAb! aHaiu3a? [IpuHIMN fefeHHa Ha TpAMbIC |
KOCBEHHbIE, IPUMEHEHHE,

B 4eM CymHOCTH BHICOKOYACTOTHOrO KOHIYKTOMETPHYECKOrO THTpoBaHMS?  Slueiiki,
NPUMEHEHHE.

B 4em CyImIHOCTB 31EKTPOrpaBHMETPUYECKOro MeToja aHanu3a? BHewHuil u BHYTPECHHHH
3JIEKTPOIN3. 3aKOHOMEPHOCTH, IPUOOPEL, IPUMEHEHHE.

B uem cymuocTs BHyTpeHHero anektposu3a? [Ipumenenue.

Ha yem ocHOBaHBI KyJI0HOMETpHYECKHe MeTo IbI aHanmu3a? [IpsSMOii 1 KOCBEHHBIH BAPHAHTLI.

B yeM CyIHOCT Ka4eCTBEHHOTO H KOJIMYECTBEHHOTO Mosiporpadguueckoro ananuza?

Kakne 10CTOMHCTBA M HEOCTATKH UMEET KJIaCcCHYeCKuii nosisiporpaduueckuii anamnms?

Kakne ycoBepIIEHCTBOBaHHBIE METOABI KJIACCHYECKOTO MOMSAPOrpauuecKoro aHaimsa
HCTIOMB3YIOT? 3a CYET YEro OHH HMEIOT MOBBILIEHHYIO YYBCTBUTENBHOCTD U CENEKTHBHOCTE?

B yem cymmHoCTh anpepoMeTpu4ecKoro THTpoBaHuA? B 4eM ero mpeumylinecTna fno CpaBHeHUIO
C KJIACCHYECKHM IOsAporpaguyecKuM aHaTH30M?

B 4eM CyLIHOCTE HHBEPCHOHHOI BOIbTaMIIepoMeTpun? B yem ee mpenmyiiecTsa no cpaBHEHHIO
C KIacCHYEeCKHM nossgporpapuyeckuM aHanuzom? [Todyemy JaHHBIA METOJ SIBJSETCS CAMBIM
YYBCTBHTEIBHBIM U3 DMA?

34



IMpumeps! OH/1€TOB AJIsi 3a4eTa

MUHOBPHAYKHU POCCHH
(enepanbHoe rocyaapeTBerHoe Glo1KeTHOE 00pa30BaTENbHOE YHpeRICHIE
BLICIIEro npodecCHOHANBLHOr0 00pa3oBaHHT
«Camapckuii rocyaapcTBeHHBII TEXHHYECKHI yHUBEpCUTET

(®TBOY BIIO «CamI'TY¥»)

Kadeapa Ananurndeckoii 1 pu3n4ecKoil XHMHH
BUIET Ne 1

o qUCUUITHHE DU3HKOo-XUMHYecKHe METOAbl HCC/IeA0BAHHA MaTepHaJl0B, peareHToB

M YIJIEBOAOPOJAHBIX CHCTEM
Hanpasnenue 21.04.01 ®dakynsrer HT®  Cemectp 2

1. CyLIHOCTb METOIOB KOJIMYECTBEHHOTO XpOMAaTorpaduyeckoro aHamusa: a) a0COJIIOTHOH KaJIMOPOBKH
6) BHYTpPEHHEro CTAHAApTa; B) HOPMUPOBKH (BHYTPEHHEN HOPMATH3ALIHH).

2. INokazaresns npeioMyIeHUs . 3aBHCHMOCTD MOKA3aTells PEJIOMIICHHS OT IJIOTHOCTH U
MOJAPU3YEMOCTH BellecTBa. MombHas, yenbHas pedpakuuy.

3. Iupuaun (C¢HsN) B pacTBOpe Onpenesisif KyJTOHOMETPHIECKUM THTPOBAHHEM H™ - nonamu,
reHeprpOBAHHBIMHA H3 BOJBI, 10 PEAKIIMH TUTPOBAHUS

CéHSN & H+ = C(,HsNH

OKOHYAHHE PeaKIHH YCTAHOBH/IM IIOTCHLIHOMETpHYECKH. OnpeiesuTe MacCy MUPHIHHA (MT), eC/IH
3JIEKTPOJIH3 TIPOXOIMI IpU cunie Toka 50 MA B Teuenue 10 MuH.

Cocrasu: YTBepKaaro:
FO.B. PyGnunenkas 3aB. kagenpoi HO.B. PyGnuneuxas
« » 2015 . « » 2015 .
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Ipunosicenue 4

Metonuyeckue yKkazaHus K ayAHTOPHBIM 3aHATHAM 10 AUCLHILTHHE «DH3HKO-XHMHMECKHE MeTOIbI
HCC/IeI0BAHHSI MATEPHAJIOB, PEAreHTOB H YIJIEBOAOPOAHBIX CHCTEM»

1. O0wmme cBeaeHus

Bun yuebuprx

P Opragusanus 1esTebHOCTH CTYICHTA
3AHSITHI P IR YA

[Tpopa6oTka paGoueil mporpammbl, yaenss ocofoe BHHMAHHE LEIAM M 3aj1adan.
[lpakTiyeckue | CTpyKType H  CONEpKaHMIO AMCUMIIHEBL KOHCHEKTHpOBaHME HCTOMHHKOB.

3aHATHSA CamocTOoATeIbHOE M3YYEHHE TEOPETHYECKOr0 MaTepuana. MeToaMueckue yKasanus
I10 TEOPETHYECKHM pasJienaM Kypca.

[Tonrotoka k | [Ipy moAroToBKE K 3a4eTy HEOOXOAMMO OPHMEHTHPOBATHCS HA  KOHCIEKTHI
3a4eTy NPaKTHYECKHUX 3aHATHH, PEKOMEH/YEMYIO JIHTEpaTypy H Ip.

2. MeToanyeckue peKOMEHAALUNH [0 NPOBEICHHI0 NPAKTHYECKHX 3aHsITHiIl

[IpakTiyeckoe 3ansitue — Qopma opranusanny oGydeHus, KOTopas HamnpaBlIeHa Ha (opmupoBanue
MPAKTHYECKUX YMEHHH M HABBIKOB M SBISETCS CBS3YIOLIMM 3BEHOM MEXKIY CAMOCTOSTEIBHBIM
TCOPETHYCCKHM OCBOCHHEM CTYINEHTaMM y4eOHOH AMCLMIUIMHBI U TMpPUMEHEHHEM ee IOJIOXKeHHH Ha
NPaKTHKeE,

[IpaxTuyeckue 3aHATHSA MPOBOIATCS B LENSX: BBIPAGOTKM MPAKTHYECKUX YMEHUil U npuobpeTenus
HABBIKOB B pCUICHWM 3aja4, BBIMONHEHWH 3aJlaHuii, MPOM3BOJACTBE pacyeTos, pa3paboTKe M
O(OPMIICHHH JOKYMEHTOB, MPAKTHYECKOTO OBJIAJIEHHS WHOCTPAHHBIMH SI3BIKAMH H KOMITBIOTEPHBIMH
TEXHOJIOTUAMH. [IaBHBIM HMX COAEPKAHHEM SABJIACTCS IMpPAaKTHHECKas paboTa KakIoro CTyIEHTA.
[loaroroBKa CTYneHTOB K NMPAaKTHYECKOMY 3AHATHIO M €rO BBINOJHEHHE, OCYLIECTBISETCS HA OCHOBE
3a7aHus, KOTOPOE pa3pabaThiBAETCA IPENOJABATENEM M JOBOAMTCA /0 OOYHaiOUMXCS repe
NIPOBEJICHUEM M B HA4aJle 3aHATHS.

Hapsiny ¢ cemunapamu, BaxHOe 3Ha4eHHE B OATOTOBKE CTY/IGHTA K MPOMECCHOHANBHOI AesTebHOCTH
HMCIOT NPAKTHYCCKUE 3aHATHA. OHM COCTABJIAIOT 3HAUMTENILHYIO YacTh BCEro 00BEMa ayIMTOPHBIX
3aHATHH W HMEIOT BaKHelllee 3Ha4yeHWe [UIS YCBOGHHMs MPOTPAMMHOTO Marephand. BbinomHseMble
3aaHus MOTYT MOAPA3IENIAThCS HA HECKOJIBKO TPYIIIL:

1) wmumocTpanuelt TEOPETHYECKOrO MarepHana M HOCAT BOCHPOHM3BOIAIIMIA xapaktep. Onu
BBIAB/IAIOT Ka4€CTBO MOHHMaHHUS CTYICHTAMH TEOPHH.

2) obpasusl 3amad W NpEMEpOB, pa3o0paHHBIX B ayauTopuH. JUIS CAMOCTOSTENBHOIO
BBINOJIHCHHS TPeOyeTcs, YTOORI CTyIeHT OBJIa/Iel NI0KA3aHHBIMA METOJAMHU PELLCHHSL.

3) BuX 3anaHuii, comepXammii d7IeMeHTE TBopyecTBa. OJHHM M3 HMX TpeGYIOT OT CTYIEHTa
npeo0pa3oBaHuii, PeKOHCTPYKuHi, 0000mwenuit. Jns WUX BBINOTHEHHS HEOOXOIUMO
NpHUB/JCKATh paHee MPUOOPETEHHEIH OINBIT, YCTAHABIMBATL BHYTPHIPEAMETHBIE M
MEXKIPEIMETHBIC CBA3H. Pemenne Apyrux TpefyeT NOMOJHMTENBHBIX 3HAHMI, KOTOpbIE
CTYACHT JI0JDKCH NPHOOPECTH CaMOCTOATENBHO. TpeThbH NpearnonaraloT HaTHyie y CTyAeHTa
HEKOTOPBIX HCCIIEI0BATEICKUX YMEHHH.

4) MOXKET NPUMEHATLCA BhIIAYa HHAMBHAYAJIbHBIX MJIH ONEPEeKaIOLINX 3a1aHuil Ha pazIH4HbIH
CPOK, ONpelIeIAeMBIii IPEnoAaBaTelieM, ¢ NOCEyIOIHUM MPEACTABICHHEM HX 1711 TIPOBEPKH
B YKa3aHHBIA CPOK.

[To mucuunmmne «PH3NKO-XHMHYECKHE METOXBI HCCAEIOBAHMSI MATEPHAIOB, PEAreHTOB N
YIJIEBOAOPOAHBIX CHCTEM» MPEIYCMOTPEHO 18 MpPaKTHYECKHX 3aHATHH [POJOIKHUTEILHOCTLIO 2
aKaIeMHYECKuX yaca Kaxznoe. TeMsl mpakTHueckuX 3aHsTHil npuBeneHs! B Pasnene 3.2 Coxepianue
aucuunbel (Tabnuna 5) PaGoueit mporpaMMel AMCIMITTHHBL



4. MeToan4ecKkHe MaTepPHAJIbI, ONPEAEISIIONIHE NPOLEIYPbl OUeHHBAHUS 3HAHUIH, YMEHUI, HABBIKOB
H (MJTH) ONBITA AEATEILHOCTH, XAPAKTEPHIYIOIHX ITANBI (POPMHPOBAHHS KOMMETEHIHH

IMockoneky yueOHast JUCUMILIMHA NPU3BaHa (OPMHPOBATH HECKOJBKO AECKPUMTOPOB KOMIETEHLHI,
npoueaypa OLEHUBAHUSA PEAJIU3YETCS TTOITATTHO:

1-# >Tan: OLEHHBAaHHE YPOBHA NOCTHKEHHS KaXKJOr0 M3 3aIIaHUPOBAHHBIX PE3YJIbTATOB OOyYeHHs —
JeCKPUNITOPOB (3HAHWIL, YMEHUiA, BIaIeHHii) B COOTBETCTBUH CO LIKaJlAMH H KPUTEPUSIMH, YCTAHOBIIEHHBIMU
kaptamu komnerenuuin OIIOIT (Tlpunoxenne x OIIOIT 1-4). DxcniepTHO OLEHKE npernoaBaTens MoaJie-
KaT YPOBHH CHOPMHPOBAHHOCTH OTHENBHBIX AECKPHITOPOB, IS OLIEHHBAHHMS KOTOPBIX MpPEIHA3HAuEHA
JlaHHAs OLIEHOYHAs MpOLEIypa TEKYLIero KOHTPONS MM MPOMEKYTOYHOMH aTTECTalluH COTJIACHO MATpULIE
COOTBETCTBHS OLICHOYHBIX CPEACTB pe3ynbraTtaM oOyueHus no gucuurumine (pasaen 3 PoHpa OLEHOYHBIX
CpEencCTB).

2-i 3TAN: MHTErpanbHas OLEHKA JOCTHKEHUS OOYHaIOIMMCS 3arIaHHPOBAHHBIX PE3yIbLTATOB 00yUe-
HUsi IO HTOTaM OTHAENbHBIX BUIOB TEKYIETO KOHTPOIS U MPOMEXYTOYHOM aTTECTALIUH.

Xapam*epuc*rmca npoueayp TeKymero H HToroBoro KOHTpOJIs Mo JTHCUHHIIHHE:

Hamvenoranme [MepuoauuHoCcTk W criocod Mertoast onenn- | Buger Beictae- | Crioco® yuera WHIHBH-
No OLCHOYHOTO CPE/l- | MPOBEICHHA MPOLEAYPHI OLiE- BAHHSA NSEMBIX OLUCHOK | JAYAIBHBIX JOCTHIKECHHIT
crea* HUBAHHA oby4aronmxcs
BEIOMOCTb, 3a4CTHASA
a3 B CEMECTP, TI0 OKOHYAHHH ” 3AYTEHO /HE 3a-| KHIDKKA W y4eOHas Kap-
1. | 3aver P P KCTICPTHBIH : p 3
H3VYCHUA THCUHTLTHHBI UTCHO TOYKA, WHIHBHIYATbHBIH
1aH, noprdoamo
CamocToaTenbHOE
CHCTEMATHYCCKH MPH BBITION- 3A4YTCHO /HE 3a-
2. | U3VYCHHMC TECOPETH- CamooueHka noprdonuo
2 HCHHH 33JaHHA YTCHO

4YCCKOro MaTepuajia

* yKa3bIBaHOTCA BCE BH/bI MPOBEPKH JECKPUMTOPOB, ykasaHHbIX B macnopre ®OC, npu xenaHuu
MOKHO 100aBUTH CBOE

YnosneTsopuTesibHas OLEHKA MO JWUCLUIUIMHE, MOXET BBICTABNSATHCH M TMPU HEMOJHON chopmupo-
BAHHOCTH KOMIIETEHLUMH B XOJ€ OCBOEHMS OTHAENbHOH yueOHOH IMCUMIIHHBL, ecii uX (hopMUpOBaHHE
NPEANoONaraeTcss MPOAOKUTh Ha Oonee MO3AHMX 3Tanax OOyueHHs, B XOA€ M3YYEHHs APYruX ydyeOHbIX
JUCHHTITIIIHH,



