


1. IEJIM OCBOEHUA JNCHUITVINHBI

HCJIHMI/I O0CBOCHHSA JTUCHHUIIJIMHbBI «PDuznueckue METOAbI HCCTIECA0OBAHUS) ABJIAIOTCH

O3HAKOMIJICHHUEC CTYICHTOB

C I[PUHOUNHUAJIBHBIMU OCHOBAMHU W MNPAKTUYCCKUMU

BO3MOYKHOCTSIMH ~ (PM3MYECKUX METOMOB MCCIENOBAHUS, C WX alllapaTypHbIM OCHAINEHHEM |
YCJIOBUSIMU TIPOBEIEHUS DKCIIEPUMEHTA,

- (opMupOBaHHE HABBIKOB CPABHUTEIBHOM OLIEHKH BO3MOXKHOCTEH Pa3HBIX METOIOB aHAJN3a,
UX JIOCTOMHCTB M HEIOCTATKOB Ui OOOCHOBAHHOI'O BBIOOpPA ONMTUMAJLHOI'O METOIA MCCIIENOBAHHSI
TOrO MJIM UHOI'O OOBEKTA.

CI)opMI/IpyeMbIe JUCLTUTIIMHOM 3HAHUSA U YMEHUSA T'OTOBAT BBIITYCKHHKA JIaHHOM o6pa,3013aTeanof/'I

IPOTPaMMBbI K BBITOJHEHUIO CIEAYIOMNUX 0000IEHHBIX TPYIOBBIX (PYHKLUH (TPYAOBBIX (QyHKIIMN):

Tadmmna 1.1.
Koa n O0600meHHbIEe TPYAOBBIE (PYHKIHH TpynoBbie pyHKIHH
HaumeHoBaHu| Kog HaumenoBanue Ypose HaumenoBanue Kox (YpoBenn
e Hb (moaypos
npodeccuona KBaJIH €Hb)
JBHOIO puxan KBaIU(
CTaHAapTa HH HKALHH
01.001 IMexa- B IMegarormyeckas nesTenb- 5-6 | Ilemaroruueckas B/03.6 6
ror (megaro- HOCTbD TIO MTPOCKTUPOBAHUIO JEATCIBHOCTD 10
rudecKas U peaTH3aLi OCHOBHBIX peanuzanyy nporpamMm
AeSITeJIbHOCTh 00111c00pa30BaTEIBHBIX OCHOBHOTO U CPEIHETO
B JOLLUKOJIb- mporpaMm o0rero oopaszoBaHus

HOM, HAYAJTb-
HOM 0011eM,
OCHOBHOM
oo1em,
cpeaHeMm 00-
mem o0paso-
BaHuH) (BoOC-
MUTATEIb,
Y4HTEJIb)




A | YopasneHue ctaausiMu 7 | IlpoexktupoBanue 0cobo
26.003 pa60T O MPOCKTUPOBAHUIO CIIOKHBIX I/IS,Z[CJ'II/If/'I u3
«Cneyuanucm W3ACTUI U3 HAHOCTPYKTYDPHPOBAHHBEIX
no npoexmu- HAHOCTPYKTYPHPOBAHHBIX KOMIO3HIHOHHBIX C/03.7 7
posanuio KOMITO3HIIHOHHBIX
u3oenuii u3z MaTepuaIoB MaTcpuaIos
Hawocmpykmy
PUPOBAHHBIX
KOMRO3UUUOH
HbIX Mamepu-
anoe»
40.011 ITposeaeHue Hay4aHO- IIpoBeneHNE NATCHTHBIX B/01.6 6
«Crneuuaauct B HCCIICIOBATEIBCKHUX U 6 UCCIIEI0BAHUM 1
10 HAYYHO- OTIBITHO-KOHCTPYKTOPCKUX ompe e IeHIe
HCCJIeJ0BaTe pa3padoToK mpu XAPAKTCPUCTHK
bCKHM H HCCIICJOBAHUU
OMNBITHO- CaMOCTOSITCTIBHBIX TEM MPOAYKIHH (yoryr)
KOHCTPYKTOP ITposeaenue padbot mo B/02.6 6
CKHM 00paboTKe 1 aHATU3Y
pa3paboTkam HAYYIHO-TCXHHUUCCKOM
» uH(bOpMALUH U
PE3yIBTAaTOB
HCCIIEI0OBAHUI
PyxoBoacTso rpynmnoi B/06.6 6
PabOTHUKOB IIPU
HCCIICJOBAHUT
CaMOCTOSTCIBHBIX TEM
26.013 A Konrposs kauectsa ceippst|  A/01.6 6
| Criemanmer KOH’I‘vaJ'II: Ka4IeCTBA XUMHU- 6 H MATEPHATOB B OPraHH-
1O KOHTDOJTHO HECKOH 1 OHOTCXHOIOTH-
FMECKOM MPOAYKIIUH HA BCEX 3aluM 110 NPOU3BOACTBY
casiecTna Guo- PTanax IpPou3BOACTBCHHOIO ouomnpenaparos s pac-
TEXHOJIOTHYECK porecca TCHHCBOACTEA
0ro MpPOH3BOA-
CTBa npenapa-
TOB JAJIsI pacTe-
HHBEOJACTBA»

2. MECTO JUCIMIUVINHBI B CTPYKTYPE OIIOII BO

JucunrmmHa «®Du3nuecKkue MeTOnbl HCCIENOBaHUS» OTHOCHTCA K O0s3aTeNbHOH  YacTH
nucuurinH bioka 1 u usyuaercs B 8 cemectpe.

JlaHHBII Kypc omupaercs Ha 3HaHUs (U3MKH, MATeMaTHKH (TPUPOAA 3JIEKTPOMATHUTHOTO
U3JTYYeHUs], TUITbl B3aUMOAEICTBHS €ro ¢ MaTpULiel, TEXHUKA CIEKTPaJIbHOTO SKCIIEPUMEHTA, IPHUEMBI
MaTeMaTHYeCKOro ananusa). [t ycrnemHoro npuMeHeHus psaa pu3nueckux MeToJ0B HEOOXOIMMO
3HAHME OCHOB KBAaHTOBOH MeXaHUKHU (OCHOBHBbIE oOmpeneneHusi ¥ (yHIaMEHTaJbHbIE MOHATHS,



KBaHTOBO-MEXaHHUYECKasi TEOpUsl CTpoeHust Moiekys). M3noxkeHne matepuana O CTPOSHMU MOJIEKYJI
IpenanojaraeT Haau4yue 0a30BbIX 3HAHMH O COBPEMEHHBIX BBIYHCIMTENBHBIX BO3MOMKHOCTSIX
KBAHTOBOH XMMHHU. VIHTEHCHBHOE BHEIpPEHHE B SKCHEPUMEHT BBIYHCIHTENbHONW TEXHUKU Tpedyer
HaJIMYUsl Y CTYJ€HTOB HaBBIKOB PaOOTHI KaK CO CTAHIAPTHBIMH MPOTPAMMHBIMH CUCTEMAaMH, HIHPOKO
UCIIOJIb3yEMBIMH B HACTOsALIEE BpeMst Jisi 0OpabOTKN SKCIEPUMEHTAIbHBIX JaHHBIX, TAK U BJIAJACHUS
COBPEMEHHBIM SI3bIKOM MaTeMaTU4eCcKol (popMann3aliy TeX GU3NUeCKuX 3a1a4, KOTOpble BO3HUKAIOT
IIPU aHAJIN3€ CIIEKTPAJIbHBIX JAHHBIX.

[Tony4yeHHble CTyI€HTaMHU 3HAHHUST HEOOXOAUMBI MPH U3YYEHHH CIELHAIbHBIX KYPCOB: «AHAIU3
00BeKTOB OKpykarowiel cpensny, «Hedrexumusi».

Tao6auua 2.1.

Ces3b AUCHUILTHHBI «Duznueckue METOABbI UCCJICA0BAHUSD> C MPEAIICCTBYHOIIUMH
AUCHUIIVIMHAMH H CPOKH HX H3YYCHUHA

Kon JIMCLUTUIMHEL, PEALIECTBYIOIINE TUCLUTUINHE Cemectp
TCIIUTITAHBI «Puznveckrie METObI UCCIIETOBAHUS»

b1.0.12 Maremartuka 1-4
b1.0.13 ®dusnka 1-4
b1B.10 HNndopmatuka 2

b1.0.04 Heopranuveckas xumus 1,2
b1.0.21 AHanuTudeckass XUMHs 3,4

Taoauna 2.2.

Cea3b AUCHHUIIIHHBI «DPuznueckue METOAbI HCCJICAOBAHUS» ¢ MOC/IEAYIOIINMH
AHCHUIIIMHAMH U CPOKH UX HU3YUYC€HUSHA

Kon JAMCUMILINHBI, CJIeAyIoIIHe 32 AMCUHILTHHON Cemectp
AMCIMILIHHBI  [«@PH3HYecKHe MeTOAbI HCCJIEA0BAHHUS»
b1.0.05 Opranudeckast XUMHUSI 5,6
b1.0.06 duznuueckas XUMHs 5,6
b1 B.14 BricokoMoOnexyIspHbIE COEIUHEHMS 7
b1.0.08 Kosnonnnas xumust 7
b.1.B.05 Teoperndeckne OCHOBbI HEOPraHUYECKON XUMUHU 10




B pe3yabTare 0CBOCHHUA JHCHHIIJIHHBI oﬁyqaloumiicn AOJIZKCH

3HaTh:
e (U3MUECKYI0 TEOpPHI0 COBPEMEHHBIX METONOB HCCIEAOBAHUS, TEXHHKY W METOIUKU

MNPpOBEACHUS SKCIICPUMECHTOB.

YmMmers:
® AHAJIM3UPOBATH BO3MOXKHOCTH (PU3MUYECKUX METOMOB, UCXOMS U3 CIeUU(UKH MTOCTABIEHHOM

HUCCIIeIOBATEIbCKOM UITN BKCHepTHOﬁ 3aaa4u.

Baanern:

® METOIUKOH MOJIy4CHUA HpaKTquCKOﬁ I/IH(bOpMaL[I/II/I Ha OCHOBC HUMCIOIHUX CA

OKCIICPUMEHTAJIBHBIX JaHHBIX.

3. KOMIIETEHIIUHU OBYYAIOIIET'OCs, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUA TNCHUILINHBI

IIponiecc wm3yueHHMs AMCLMIUIMHBI HAMpaBleH Ha (OPMUPOBAHUE HJIEMEHTOB CIIEIYIOLINX

komnereHunii B coorsercTuu ¢ ®I'OC BO u OITOII BO no qanHOMY HanpaBiI€HUIO TOATOTOBKU:

Tabnuya 3.1.
Kon HaumenoBanmue HNuauxarop B pesyabTare ocBoeHus
KOMIETEHI KOMIETEeHIHH AOCTHIREHHS AHCLHUILTHHBI 00y4ar0 Ui csl
HH KOMIETEeHIHH AOJIKEH:

Yﬂueepcaﬂbuble Komnemenuuu u uﬂdukamopbl Ux 0ocmudiceHus

YK-3 Cnoco0eH opranuso- YK-3.1.  ITlonumaer
BBIBATH H PyKOBOAHTH | dpdexTuBHOCT  HC-
paboToii KOMaHAbI, BbI- | MOJIB30BAHUSA CTPATC-

3Hate — Meroamku (opmupoBa-
HHUS KOMaHJ, MCTOIBI Pa3pabOTKu
KOMaHIHOH crpareruun U 3ddek-

padaTbIBast KOMaHA- THA  COTPYAHHUYCCTBA | THBHOTO PYKOBOJACTBA KOJUICK-
HYI0 CTPATErHio AJis JUIS JOCTIDKCHHS | THBAMH, OCHOBHBIC TCOPHH JTH-
JOCTHIKEHHS IIOCTAB- MOCTABJACHHON IIENH, | ASPCTBA U CTHIH PYKOBOJCTBA.
JICHHOH LieJTH OTIPEIETISIET CBOIO | YMeTb — pa3palOaTeiBaTh KOMaHA-
POJIb B KOMAHIE HYIO CTpareruio; (GpopMyaupoBaTh
YK-3.2. ITonmmaer | 3amaum  wieHaM KOMAaHIBI IS
OCOOCHHOCTH IMOBEAC- | HOCTIDKCHHS IMMOCTABICHHOH IICIIH,
HUS BBIICJICHHBIX | IPUMCHATE 3 HCKTUBHBIC CTHIH
Ipymm  JEOACH, C | PYKOBOACTBA KOMAHIOH.
KoTOpbiMu  pabotacT | Bnmagern: — yMeHHeM aHaIHM3M-
/B3aMOICHCTBYCT, poBaTh, MPOCKTHPOBATH MU Opra-

VUHUTBIBACT UX B CBOCH
aesTeapHOCTH  (BBIOOP
KaTeropui rpyIt
TIOAEH OCYIIECTBISCT-
¢ 00pa30BaTCIbHOMN

HU30BbIBATH KOMMYHHUKaIUH B
KOMAaHAC Ay AOCTHIKCHHS TOC-
TaBJICHHOW  [ENH,  METOJAMH
OpPTaHH3AIMH U YOPABICHHUS KOJI-
JCKTHUBOM.




Oopra’usalnyeii B 3aBU-
CHUMOCTH OT LEJeH
MOATOTOBKA —  TIO
BO3PACTHBIM  OCOOCH-
HOCTSIM, IO OSTHHYEC-
KOMY HIH PEIUTHO3-
HOMY MPHU3HAKY, COLIU-
aTbHO HE3AINMIICHHBIC
CIOM  HACEJCHHSA U
T.IL.)

YK-3.3. Ilpornozu-
PYET pe3ynbraThl (1oc-
JCICTBHN) JTHUYIHBIX
ACUCTBUM W IUIAHH-
PYeT MOCICIOBATEIIb-
HOCTh  LIAroB IS
JOCTIKCHHUS
3aJaHHOTO PE3yIbTaTa
YK-3.4. O¢dexrusHo
B3aUMOJEHUCTBYET c
JPYTHEMH ICHAMH KO-
MaHJbI, B T.4. YI4ACTBYET
B oOmeHe wuH(pOpPMA-
OUCH, 3HAHHSI-MH |
OTIBITOM, U MPE3CHTALIUN
PE3yIBTATOB paboThl
KOMAaH/IbI

Obuenpoheccuonanvivie

Komnemenuuu u uﬂbukamopbl UX 0OCMUIICCHUS

OIIK-1

Cnocoben aHAJIM3H-
poBaTb, HHTEPHPETH-
poBaTteh Hu 0000WATH
pe3yabTaThbl IKCIIe-
PHMEHTAJIbHBIX H
pac4eTHO-TeOpeTH-
YeCcKHX padoT XHMH-
4eCcKoh HANpaBJIeH-
HOCTH

OIIK-1.1. TIposoaur
KPUTHYECKUN aHATTN3
PE3yIbTATOB COOCTBCH-
HBIX SKCIICPUMCHTAIb-
HBIX M PaCUCTHO-TCOPE-
THYCCKUX PabOT, KOP-
PEKTHO UHTEPNIPETUPYET
nux

3HATB: CTAHAAPTHBIC METOIBI
MOJIYICHUS, UACHTU(DUKALNH 1
HCCIICIOBAHUS CBOHCTB BCIICCTB U
MaTCPHAJIOB, MPaBIIa 00PabOTKH U
0OPMIICHHS PE3YIBTATOB PAOOTEI,
mpasuia Th

Baagers: 6a3oBbIMU HABBIKAMHE
MPOBCACHHUS XUMHUICCKOTO
IKCIICPUMEHTA 1 O(hOPMIICHHS €10
Pe3yIbTAaTOB

YMeTb: IPOBOAUTH IPOCTHIE
XUMUICCKHE OTIBITHI TI0
MPEAIaracMbIM METOAUKAM

OIIK-1.2.
dopMynupyeT  3aKiIro-
YCHHUST M BBIBOABI TIO
pe3yibpTaTaM aHaHu3a
JUTCPATYPHBIX JaH-
HBIX, COOCTBCHHBIX

3HaTh: METOIBI HOJTYUCHUS,
UICHTH(DHKALIN HCCIICAOBAHUS
BCIIECTB (MATCPUAJIOB), CTAHAA-
pTHBIE 00PAOOTKH PE3YIbTATOB
JKCIIEPUMEHTA




OKCIICPUMCHTAJIbHBIX U Ymern: IpOBOIUTDH MHOrocra-

pacyYeTHO-TEOPETH- JUIHBIA CHHTE3, BBIOHUPATH METOIBI

YECKHX pabot B | AUAarHOCTHKU BELIECTB U

n30paHHO# o0nacTu MaTepuagoB, IMPOBOAUTH  CTaH-

XUMHH WM CMEXKHBIX | JapTHBIC H3MEpeHHs, 0oOpadaTsi-

HayK BaTh PE3yNbTATHI SKCIIEPUMEHTA
Bnagerb: HaBbIKAMH IPOBEICHUS
SKCHEPUMEHTA u METOAAMU

00paboTKH €ro pe3ynbTaToB

Ilpogpeccuonanvnvie Komnemenyuy U UHOUKAMOPHL UX OOCMUNCEHUS

I1K-2 Cnocoben oxaseiBath | IIK-2.1. IMposogur | 3HaTh: OCHOBHBIC ©0a3bl JaHHBIX
HH(}OPMALHOHHYIO JUTEPATYPHBIH ~ MOUCK | XUMHYECKOTO MPOQHIL, NEPECUCHb
MOAJEPIKKY IO  TEeME, 3aJaHHOH | HCTOYHHUKOB  HAYYHO-TCXHHYCCKOU
CrenHaIHCcTaM, CHCLHUAINCTOM  Oonee | IUTeparypbl,  HOPMATHBHBIX U
OCYLLECTBJISIFO LLIHM BBICOKOM METOJUYECCKUX MATCPHATIOB
HAY4HO- KBaM(pUKaITIH, ¢ | Ymers: noaOuparTh HayIHO-
HCCJIEI0BATENIbCKHE HCTIOIb30BAHUEM TEXHHYECKYIO JHUTEPATYPY,
paGoTsbl OTKPBHITBIX HCTOYHHMKOB | HOPMATHUBHBIE W METOIUYCCKHE

nHpopmanuu Marepuansbl 1Mo  UHGOPMALMOHHON
XUMHUECKOro npodumns | Ge3omacHoCTH, paspabarsiBaTh
MK-2.2. CocTaBisgeT | IIaHBI M TPOTPAMMBbI  POBEICHHS
KpaTtkue 0030pel MO | HAy4YHBIX HCCIICJOBAHUM %
TeME HAy4YHO- | TEXHHYECKUX  Pa3paboTok A
HCCIIC0BATEIBCKON PELICHUS PA3IMYHBIX 33134
paboThI Baapets: HABBIKAMHU
SKCHEPUMEHTATBHOM OLICHKHU
3aIIMIICHHOCTH 00BEKTOB

uHpOPMATH3ALMK, TI0 33TaAHHBIM
METOJUKAM TEXHOJIOTHH 00paboTKu
PE3yJIBTATOB, OLECHKH MOTPELIHOCTH
U JOCTOBEPHOCTH  PE3yJIbTATOB
U3MEPEHUH

4. OFbEM JJUCIHUITAHBI U BUABI YYEBFHOMN PABOTHI

Tabnauuna 4.1.
O0beM IHCHUMILIHHBI M BHAbI Y4e0HOH padoThI
Bupn yueOHoii padoThI Bcero uacos 8
cemecTp
OO1ast TpPyA0EMKOCTb TUCLIUILTHHBI 108 108
AynuTOpHBIE 3aHATUS 90 90




Jlexuuu 46 46
JlabopaTopHble 3aHSITHS 44 44
CamocrositesnbHas pabota cryaeHtoB (CPC) 18 18

5. COAEP)KAHUE JUCIHHUILIAHBI, CTPYKTYPUPOBAHHOE IO TEMAM
(PA3JIEJIAM) C YKABAHHUEM OTBEJEHHOI'O HA HUX KOJIMUYECTBA
AKAJJEMUYECKHUX WIN ACTPOHOMHYECKHX YACOB ¥ BUJIOB YYEBHBIX
SAHATHI

S5.1.CTpykTypa AMCHUILIHHBI

OO1ast TpyT0eMKOCTh JUCLUIIMHBI COCTABJISIET 3 3aueTHbIe eauHuUIIbL, 108 yacos

Tabauua S.1.
Buael yaeOHOM pabOThI
Ne = ABLY P DopMa  TEKyLIEro KOHTPOIS
Paznen nucuuninHbL 3}
n/n g Jla6o yCTIEBAEMOCTH.
5 lex P-lcpc
) 197078
&) pad.
Beenenune.  Texnosorus
XUMHUYECKOTO  aHaJu3a.
1 Mertponoruueckue 8 1 - 4 Tect k 1a6. padote Ne 1
OCHOBBI ~ QHAJUTHUYECKOMN
XUMHH. .
2 DJICKTPOXMMHHECKas 8 1 4 6 Tect x nabd. pabore Ne 2
TUTPUMETPUS
I »
3 OTCHLHOMCTPIACCKIH | g 2 4 6 Tect x nab. pabore Ne 3
METO]] aHAJIN3a
4 pH-meTpudeckuii MmeTon 8 2 4 6 Tect x nab. pabore Ne 4
Kynonomerpus.
5 Kongykxromerpus uls8 1 6 4 Konrponbhas padora Ne 1
BOJIbTAMIIEPOMETPHSI
6 Ormiraeckue VICTOIRL | g 2 6 6 Tect k 1a6. pabote Ne 5
aHaJM3a
A i ”
7 TOMHO-IMHCCHOHHBIN 8 2 4 4 Tect x nab. pabore Ne 6
METO]] aHAJIN3a
M o
8 eTon TLTAMEHHOH | ¢ 1 4 4 Tect x nab. pabore Ne 7
doromerpun
M N
9 CTOABL  MOJICKYJAPHOM | o 1 4 6 Tect x nab. pabore Ne 8
CIIEKTPOCKOITUH
CrnexTpodoTOMETpHUECKU
10 1 MeTon QA3 | o 1 4 4 Konrponbhas pabora Ne 2
JIFOMUHECLIEHTHBI METO
aHaJIN32a
Hroro: 46 44 18




5.2. Coz{epmafme AUCHHUIIIMHBbI «Puznueckne METOAbI HCCTIECA0BAHUSN

Bsenenue.

ITpenmer anamuTnueckoi xuMun (Ax), GOpMyJIUpPOBKA U €€ CTpyKTypa. MHaNBHAyanbHOCTD Ax,
€e MeCTO Cpeau IpyruX HayK, €e CBsI3b C NPaKTHKOH. 3HavyernHHe Ax B 5KOHOMHKE, OXpaHe
OKpY’Karomiel cpepl, B 3PpaBOOXPAHEHUN U APYTrHX chepax. AHATUTHYECKAs XUMHS U OOIIEeCTBO.

OcHoBHbIe mpoONeMbl Ay CHIKEHHE Tmpuaena OOHapyKeHHs, TIOBBIIIEHHEe TOYHOCTH
n30UpaTeIbHOCTU aHanu3a, aHaiau3 0e3 paspyluieHHs, JUCTAHIMOHHBIA aHanu3 U np. CoBpeMeHHbIe
TEHISHLNH Pa3BUTHA Ax.

TexHOMOrUsA XUMHYECKOI0 AHAJIH3A

ConepxaHrie KOMITIOHEHTOB. BpiOOp Mmeronma ananmusa. AOcomoTHble (0e33TajoOHHBIE) U
OTHOCHUTEJIbHBIE MeTObl aHanu3a. OCHOBHBIE XapaKTEePUCTUKH METOAA aHajHM3a: IPaBUIbHOCTb,
BOCIPOM3BOAUMOCTD, M30MPATENbHOCTD, SKCHPECCHOCTh, KOA(PQPHULUNEHT 4yBCTBUTEIBHOCTH, penes
OOHapy)keHWsl, HIXKHs M BEPXHsA TPAHULBI ONpenenseMbix copepkaHuii. CTOMMOCTh aHaNW3a.
ABTOMaTH3aLMA aHAIN3A U ApyTrHe TpeOOBAHUSA K METOAAM aHAJIN3a.

Meronuka MpoBeneHHs JAHHOTO XUMHYECKOTro aHajin3a (MeToauka ompeneneHus). OCHOBHbIE
cTanuu nposenenus xumudeckoro ananusza. 'OCT, TY.

Crnoco0bl  OLIEHKH MPaBHJIBHOCTU PE3YJIbTATOB XHMMHYECKOI'O aHAJM3a, HCIIOJIb30BAHUE
CTAaHAAPTHBIX 00pa3moB, MeTon MA00aBOK, METON TpPagyMpOBOYHOrO rpaduka, CONOCTABIEHUE C
OPYTMMH METOAAaMH, BHYTPEHHHMH M BHEIIHMH KOHTpoJdb. CTaHmapTHhle 0Opasipbl, aTTecTaLus
METOJUK aHAJIN3a.

AHanuTHYeCKOe NPUOOPOCTPOEHHE B CTPaHE U 32 py0exkom.

Texnuka pabOThI B aHATMTUYECKON JTaOOPATOPUN U OCHOBHBIE NPABHJIA TEXHUKU 0€30MaCHOCTH.
Jlutepatypa no ananutudeckon xumun. Koopannauus ucciaenoBaHui.

OcHOBHBIE COCTABHBIE YACTH TEXHOJOTHH XHMHYECKOI0 AHAJIN3A:

OCHOBHBIE OOBEKTBI AHATN3A.

ITpobooTdop 1 mpoOONOAroTOBKA.

Meronbl pazaeneHns, KOHIEHTPHPOBAHUS 1 MACKUPOBAHUSL.

Mertonb! aHanusa.

Teopus u npakTHKa NPo600T6OPA M MPOGONOATOTOBKH.

OCHOBBI MOATOTOBKM Marepuana kK aHammsy. IlpeacraBurenbHOCTH MpoObl, mpoba u OObEKT
aHanmu3a, npoda u meron aHamusa. OTOOp Mpod TOMOrEHHOTrO M reTeporeHHoro cocraBa. CrmocoObI
NOJTy4eHHs1 cpeHel nmpoObl TBEPABIX, XKUAKHX U ra3000pa3HbIX BEIECTB reHepaibHas JadopaTtopHast
u aHamusupyemast npoda. KonrponbHas, apOuTpaxkHas, BHYTPEHHSSI M BHELIHssSI J1aOOpaTOpHbIE
npoOsl. I[Torepu u 3arpsisHeHnst mpoObl. MeTOBI M CPOKH XpaHEHHs MPod.

Yceaosus crangapruzauun npodooroopa u npodonoarorosku. 'OCTe1, TY.

OcHoBHbIE crmocoObl mepeBoAa B (GopMy, HEOOXOAMMYIO MUl JAaHHOTO BHAA aHAJIM3A.
ITogroroBka npoObl K aHamu3y. MeTombl BCKPBITHS MPOO: PacTBOPEHHE B BOAE, KUCIOTaX, CMECH
KHUCJIOT, IIEeJIOYax, CIeKaHHe, OIIABJICHUE, TEPMUUECKOe Pa3JIOKEHUe, PA3JIOKEHUE IO/ JaBJICHHUEM,
IPU MOMOIIM BBICOKOYACTOTHOTO pa3psia M B IUla3Me, KOMOMHHPOBAHHE PAa3IMYHBIX NPHEMOB;
O0COOEHHOCTH PA3JIOKEHNS] OPTAHUYECKUX COEUHEHUIN.

MeToabl MACKMPOBAHMSI, Pa3AeJieHHsI, KOHLIEHTPHPOBAHMS.

MackupoBaHH€e Kak METOJ TOPMOXKEHHsI WJIM TOJIHOTO ITOZABJICHUS] XUMHYECKOH peakuuu B
NPUCYTCTBHH BEIIECTB, CIHOCOOHBIX W3MEHUTb €€ HaIpaBlIeHHe, CKOPOCTb, WJIM HHTEHCHBHOCTb
AHAJMTHYECKOTO CUTHANA.

Buzpl MacKkupoBaHUs — TEPMOAMHAMIYECKOE (PAaBHOBECHOE) M KHHETUYECKOE (HEPaBHOBECHOE).
I'pynnel MackupoBateneit:

Bermecta, oOpasyrommue ¢ MeIarImuMy 3JIeMeHTaMu 0oJiee YCTOHUNBBIE COSTMHEHUS.
BermecTBa, n3MeHsIOIINE CTENEHb OKUCISHUS MEIIAIOIIETr0 HOHA.

BermecTsa, ocaskparomye Memaromye HOHbL, HO OCaJOK MIPU 5TOM MOXKHO HE OTHEJISTD.
BemectBa co crnenuduueckum neiictBueM. MacKMpOBaHHME U JEMAaCKUPOBAHHE U HX
UCIIOJIb30BAHHE B AHATUTHYECKOIN XMMUH.
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Mertonbl pa3aeneHus 1 KOHIEHTPHPOBAHUSL.

KonuuecTBeHHbIE XapaKTEPUCTUKU  pa3fieNeHHss M KOHLEHTpUpOBaHUS (KO3 PUIHEHT
pacripenenenust D, crenenp wu3BnedueHus R, xoapdumument pasgenenuss KA/B, xoadouimeHt
KOHLeHTpupoBaHus Sk/).

OcasxneHue 1 CoOOCaKAeHHe.

Heoprannveckue wu opraHudyeckue peareHTbl aast ocaxaeHus. CrocoObl paszneneHus C
UCIIOJIb30BAHHEM  KHCJIOTHO-OCHOBHBIX, KOMIUIEKCHBIX U OKUCJIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peakiuii. ['pynnoBble peareHThl U npenbsBisieMble K HUM TpedoBanus. Kiaccudukanus KaTHOHOB U
AHMOHOB B KAYeCTBEHHOM aHaiu3e (CepOBOAOPOMHBIA METOJ, KHCIOTHO-OCHOBHOH MeETON).
KOHLIEHTPUPOBAHWE MHKPOJIEMEHTOB COOCAKICHHEM HAa HEOPTaHMYeCKUX W OPraHUYeCKHX
COOCAIUTEISIX .

IKCTPAKLHSL.

OCHOBHBIE 3aKOHBI M KOJIMYECTBEHHbIE XapaKTEPUCTUKU SKCTpakuuu. CKOPOCTb SKCTPAKLIUH.
Knaccudukaumss  SKCTPaKIMOHHBIX ~ HPOLECCOB.  THIIBI  SKCTPArupyOIIUXCS  COCAMHEHHH.
HewnoHnmszoBaHHble ¥ HOHHBIE acconuaTbl. KOOpAMHALIMOHHO-HECOJIbBATHPOBAHHBIE HEWTpPAJIbHbIE
coenuHeHusl. BHyTpukomIiekcHble coenquHeHus. KoopamHamoHHO-COTbBATHPOBAHHBIE HEHTPAIbHBIE
KOMIUTEKChl. KOoOpAaMHAIMOHHO-HECONbBATHPOBAHHBIC MOHHBIE ACCOLMATHI, KOMIUIEKCHBIE KHCIOTBI.
CnocoObl  ocymecTBiieHus: >KCTpakimu. I[lepuoguyeckass >KCTPAaKLMs, HENMPEPbIBHAS SKCTPAKLIUS,
NPOTUBOTOYHAS HKCTpakiys. IIpakTHueckoe HCMONb30BaHME HKCTpakuuu. PasneneHue BeIecTs.
KOHLIEHTpUpOBaHue. M3yueHne paBHOBECHH.

CopOuns.

Mexanmsm copbumn. CopOums Ha akTuBHbIX yrusix. CopOums Ha WOHOOOMEHHBIX U
xenatooOpasyromx copbentax. CopOuusi Ha KpeMHe3eMax M XUMHYECKH MOIU(PUIIMPOBAHHBIX
kpemue3emax. CopO1us Ha HEOPTaHUYECKUX COpPOEHTAX.

Jpyrue metToasbl.

Onexkrpoxumudeckne Meroabl. OTroHka (OUCCTWIISALMS, BO3TOHKA). 3OHHAs  IUIAaBKA.
CenextuBHOe pactBopenue. HanmpasnenHast kpuctammuzauus. Auddy3uonnbie Meronsl, Gaoranus u
apyrue.

XpomaTorpaduyeckue METOAbI M UX KIACCH(UKALUS [0 arperaTHOMY COCTOSIHHIO (ha3 — ra3oBast
U OKMIKOCTHAs, MO MEXaHU3My B3auMOnAeWCTBUs copOeHTa u copOara (pacmpenenuTenbHasi,
HOHOOOMEHHas, ancopOLMOHHAS, apduHHas, 0CaJ04Hasl, ancopOLMOHHO-
KOMIUTEKCO00pa30oBaTeIbHAas); M0 TEXHUKE BBIMOIHEHUS (KOJOHOYHAs!, OyMaskHas — INIOCKOCTHAS HIIH
TOHKOCJIOHHass xpomarorpadusi). CrnocoObl mojdyueHHs Xpomarorpamm. Xpomatorpaduyeckue
napameTpel. Teopuss xpomarorpaduueckoro pasaeneHusi. ['asoBas xpomarorpadus. KupkocTHast
KOJIOHOYHAs1 Xxpomarorpadust. IlnockocTHast xpomarorpadusi.

Knaccuduxauns pu3nko-XxMMUIECKUX METOJIOB aHAJIH3A.

1.  DnexTpoxuMUYecKass TUTPUMETPUS WM BJIEKTPOXUMHYECKHE METONbl YCTAHOBJIEHUS TOYKH
skBuBasieHTHOCTH. [lorenumomerpus. Konnykromerpus. Kynonomerpust. Bonbramnepomerpust.
2.  Onrtuueckue METOABI aHAJIH3A.

a) Meronpl aHanM3a, OCHOBAHHBIE HA ATOMHBIX CIEKTPaX: SMHCCHOHHBIN (CHEKTPaJbHbINA

aHasm3), aToMHass abcopOrust, TuIaMeHHast (POTOMETPUsS], PEHTTEHOBCKAst CIEKTPOCKOMHS.

6) Meroapl aHamu3a, OCHOBAaHHbIE HA MOJIEKYJISIPHBIX CIHEKTPax: CIEKTPOPOTOMETPHS,

momuHectenumst, UK-crnekrpockonus, pesonancHeie metosl — 1P, AMP, SAKP.
3.  ®usnueckue METOAbI AHAIM3A.

Macc — CrieKTpoMeTpusi, Y — CIIEKTPOCKON U, PAAHMOXHUMUYECKHUE.

MeTpoJiornyecKue 0CHOBBI AHAJMTHYECKOH XHMHH

OCHOBHBIE METPOJIOTHYECKUE TOHATHA M TPEACTABJICHUSA. M3MEPEHHE, METOAbl U CPENCTBa
U3MEPEeHNH, MeTpoJIorHueckne TpeOOBaHUA K pe3yJbTaTaM W3MEPEeHUH, OCHOBHBIC MPHHLMIBI H
criocoObl  oOecrieueHrst AOCTOBEPHOCTU Pe3yJIbTaTOB HM3MEPEHHUIl, NMOrPEeLIHOCTH. AHATUTUYECKUil
CUTHAJI U TIOMEXH.

Enunnubt konuuectsa BemectBa. CrocoOb! BBIPAKEHUsS] KOHIEHTPALIUH.



Opl"aHI/ISaLII/Iﬂ U METOHOJIOTHUSA METPOJOTUICCKOIo obecrieueHust NeSITEIbHOCTU aHAJIUTHYECKOH
CJ'Iy>K6bI. HpOBepKa anmnaparypbl, aTreCraliuad HECTAHAAPTHBIX CPEACTB I/ISMepeHPIfI. MeTpOJ'IOFI/I"IeCKaﬂ
arreCTaus aHAJIUTHYCCKHUX Ha60paTOpHﬁ.

XumMudeckue PEaKTUBBI, UX KJ'IaCCI/I(I)I/IKaL[I/IH u O6H_Iaﬂ XapPaKTEPUCTHUKA, UCIIBITAHUC PCAKTHUBOB U
HUX O4YUCTKA.

Xumuaeckas MCpHadaA mnocCyda U €€ rpaayupoBKa. AHanmuTuyeckue HpI/I60pr u Tpe6OBaHI/I$[ K
HUM, KJIaCC TOUHOCTH, ITPOBEPKA U I'PaAyUPOBKaA, COUCTAHUA C MUKPOIIPOUECCAMU 1 OBM.

1. DaexkTpoxumMuuecKasi THTPUMeETPHS.

OO1mas XxapakTepuUCTHKa JEKTPOXHUMUYECKHUX MeTonoB. Kiaccupukarust. DiaekTpoxuMuyeckast
Aueiika. MHAMKAaTOpHBIA d3JeKTpox U dJekTpon cpaBHeHus. Jud@y3noHHbIM moTeHIMAN.
l'anbBaHMueCcKuil 3JEMEHT U 3JIEKTPOJIUTHYECKas suelika. PaBHOBECHBIE 3JIEKTPOXMMHUYECKUE
cuctembl. HepaBHOBECHBIE 3JIEKTPOXUMUYECKHE CUCTEMBI. SBIIEHNUS, BO3HUKAIOLUE IPU IPOTEKAHUU
TOKa (OMUYeCKHe TNaJeHHe HANpSDKEHHs, KOHLEHTPALMOHHAS W KHHETHYeCKas MOJIIPU3ALNs).
ITonsipyuzanMOHHBIE KpHBBIE M HMX MCHOJIb30BAHUE B PA3JIUYHBIX 3JIEKTPOXMMUYECKUX METOHaX.
UyBCTBUTEIBHOCTb, CEJIEKTUBHOCTb, BOCIPOHU3BOAMMOCTD, OKCIIPECCHOCTb 3JIEKTPOXUMUYECKUX
METOIOB aHAJN3a.

2. TloreHumomeTpu4YecKHH MeTOJ AHAJIH3A

Teopuss BO3HMKHOBEHUsT TNOTeHUUAIOB. JIBOilHOM »siexTpuueckuil cioi. HopmanbHble
snexTpoaHble noreHuuanbsl. IloTrenuuan snextpona B pactBope. Ilepenanpsikenue. PeanbpHble
3JIEKTpOAHbBIE MOTeHuManbl. M3MepeHue moreHuuana. DJIEeKTPOAbl B MOTEHLUOMETPUHU. DJIEKTPOIBI
CPaBHEHUs] U MHAMKATOPHBIE 3JeKTpoabl. [loTeHimomMerpudeckoe TutpoBanue. I papuueckuii criocod
HaXOXIEHUS KOHEYHON TO4ukM TUTpoBaHus. pH-meTpuueckuii MeTon OmpeneaeHus KHUCIOT U
ocHOBaHUHN. CTEKIITHHBIHN 3JIEKTPOX U €r0 XapaKTePUCTUKA.

3. pH-merpuueckuii meTon

HonocenextuBHble 3iekTpofpl. IIpuMeHeHHe NOTEHIMOMETPUYECKOr0 METO/a aHalu3a B
NPAaKTUKE aHaJIM3a U ONpeNeeHUs KOHCTAHT JUCCOLMALUM OPraHMYECKHX pEeareéHTOB M KOHCTaHT
yCTONYMBOCTU KOMILIekcOB Me-R.

4. Kynonomerpusi. Kongykromerpusi 1 BoJIbTAMIIEPOMETPHA

Kynonomerpus.

Teopernueckue ocHOBBL 3akoH apanes. CrocoObl onpeneaeHus: KOJNUeCTBa HJIEKTPUIECTBaA.
IIpsamast u KOCBEHHast KyJOHOMETpPHUs. YCJIOBUS TMPOBEAEHUS TMPSMbIX U KOCBEHHBIX
KYJIOHOMETPUYECKUX OnpeneaeHu. Kynonomerpuueckoe TUTPOBAHUE. IIpumenenue
KyJIOHOMETPHUYECKOrO METOIa aHAJIN3A.

Konaykromerpus.

Teoperndeckue OCHOBBI KOHIYKTOMETPHUUYECKOIO MEOJAa aHAIM3a. OJIEKTPONPOBOJHOCTS.
VnenbHOE CONMPOTUBJIEHHE. YAelbHAs 3JIEKTPONPOBOAHOCTb, 3KBUBAJECHTHAasd M  MOJISIpHAs
3NEeKTponpBOAHOCTb.  KoHaykromerpuueckoe TuTpoBaHue. KpuBble  KOHIYKTOMETPUYECKOTO
TUTpoBaHuA. [IpuMeHeHne KOHAYKTOMETPUYECKOIO METO/Ia aHATN3A.

BoabTamnepomeTpuueckne MeTOAbI.

Teopust mossiporpaduueckoro meroxa. OOmme Bompochl. Kiaccuueckas mnomsiporpadus.
INonsipuzarmonsbie Kpusble. DnexTpoasl. [Torenuan nonysonH. KadecTBeHHbINH noisporpagpuueckuii
anamms. [Tonsaporpaduueckuii Gon. Teopust KOMMUECTBEHHOTO MOJSIPOrpadIueckoro aHaIM3a.

AMniepoMeTpruieckoe TUTPOBAHUE.

Cymnocts MeTona. MHaNKaTopHble 351eKTpOoabl. BUIbI KPUBBIX TUTPOBAHMS.

5. OnrTuyeckue MeToabl AHAJIN3A



COBpeMeHHOe CTPOCHUE aTOMaA. Cl'IeKTp QJICKTPOMAriuTHOIO HM3JIYyUCHUS, €ro OCHOBHBIC
XAPaAKTECPUCTHUKU U CITOCOOBI X BBIpa’>XCHUA (,[[.]'II/IHa BOJIHBI, 4aCTOTA, BOJTHOBOEC YUCJIO, SHEPIUA U I[p)

MeTOI[ aTOMHOM CIICKTPOCKOIINH.

OcHOBHBIE U B036y>KI[eHHbIe OJICKTPOHHBIE COCTOSIHUSI aTOMOB. 3HepFeTI/I"IeCKI/Ie Nnepexobl.
HpaBI/IJ'IO 0T6opa. 3aKOHBI HUCIMYCKaHUS W MOTJIOLICHUA. BepOﬂTHOCTI/I QJICKTPOHHBIX MNEPEXOOO0B U
BpEMA  KHU3HU B036y}KI[eHHbIX COCTOSTHHH. XapaKTepI/ICTI/IKa CIICKTPAJIbHBIX quHuk.  CBsI3b
HUHTCHCUBHOCTHU C YUCJIOM U3JIYHAIOIHUX YaCTHUILIL.

6. ATOMHO-9MHCCHOHHBIH METO] AHAJIH3A

HcTouHNKN aTOMHU3ALK 1 BO3OYKIACHUS . DJIEKTPUIECKHUEe pa3psabl (IyroBble, HCKPOBbBIE U JP.),
MJaMEHHA, IUIa3MaTPOHbI, WMHAYKTUBHO-CBSI3aHHAs Iula3Ma, Jas3epbl. OCHOBHBIE XapaKTEPUCTUKU
HMCTOYHHMKOB AaTOMU3ALMHU, TeMIlepaTypa IUIa3Mbl, COCTaB IUIAMEHM, KOHLIEHTpPALUs 3JIEKTPOHOB.
OusznuecKkue U XMMUYEeCKHe TPOLIECChl B ICTOUHUKAX aTOMU3ALIUU U BO30YKICHHUSI.

Mertponorudeckue XapakTEPUCTUKU CHEKTPAJIbHOIO aHAIM3a. IIYMbl U OTHOIIEHUE CHUTHAJI-
IIyM, OLEHKA MHHHMMAJbHOTO AaHAJUTUYECKOrO CHUTHama, mpenenbl oOHapyxkeHus. (OCHOBHbBIE
TpeOoBaHus K cTaHnapraMm (3TanoHam). KauecTBeHHbBIN M KOJNMYECTBEHHbIN aHanu3. KonnvecTBeHHas
3aBUCUMOCTb MEXAY HHTEHCUBHOCTBIO CIIEKTPAJIbHBIX JUHUN U KOHLIEHTPALIUEH.

Amnmaparypa: CTHJIOCKOII, CTUJIOMETPBI, criekTporpadsl, kBaHToMeTpsl. [IpuMeHeHne meTona.

7.  Mertoa niiameHHoH GoToMeTpHH

CymHocts Merona. ITonroroska npoOel k aHaIM3y, OCOOEHHOCTH BBEIEHUS MPOOBI B IIJIAMEHHA.
I'openku u pacnbuintenu. Ilnamennsie poTomerpsol. Ilpumenenne mnameHHol GporomeTpun.

ATOMHO-AOCOPOLIHMOHHBIH METOA.

OcHoBel Metona. MCTOUHHMKHM M3JIydeHUs, MX XapakTepucTuka. VICTOUHMKM aTOMM3aLUH.
KonuuecrBennsiii  anamu3. CnocoObl  ompeneneHuss KOHLEHTpanmu. Amnmnapatypa. DakTopel,
BJIMAIOLIUE HA pe3ysbTaThl aHanu3a. [Ipenmyinecrsa u Henoctatku Meroaa. [lpumenenue.

PeHTreHoBCKasi M JIEKTPOHHAS CIEKTPOCKOIHS.

PentrenoBckas cnekrpockomus. OcHOBbI  MeToma. PeHTreHo-aObCcOpOLMOHHBIA — aHANU3.
Pentrenosckas ¢ayopecueHuus. PeHTreHoBCkas (pOTOINEKTpOHHAs crekTpockonus. CylmHOCTh U
XapaKTEePUCTHKA STUX METOMOB.

8. Metoabl MOJIEKYISIPHOH CIEKTPOCKONHUH

Crnextpbl Monekyn. [losHasi SHeprusi MOJNEKYJ Kak CyMMa 3JIEKTPOHHOH, KojeOaTeNbHOW u
BpAINATEJIbHOMN, CXEMBbI AJIEKTPOHHBIX YPOBHEH MojeKybl. OCHOBHBIE M BO30Y)KIECHHBIE 3JIEKTPOHHbBIE
cocrostHusA.  OCOOEHHOCTH MOJNIEKYJAPHBIX CIeKTpoB. CrmocoObl MOHOXPOMATH3ALUH  JIyHHUCTOM
SHEPIrUM.

Knaccudukaums cnekTpanbHBIX MPUOOPOB M MX XapaKTEPHCTHKA: JUCIIEPCHs], pa3perIaromast
cuwina, ceerocwna. lIpeeMHuKH wu3nydeHUs:: (OTOIMYJIbCUS, (POTOIIEMEHTBI, (POTOYMHONKHTEINH.
MeTonbl MOHOXPOMATU3ALUN.

9.  CnekrtpodoTomMeTpHYeCKHH METOX AHAIH3A

OcHoBa Mmetoma. OcCHOBHOH 3akoH ceeromnoryomenus: byrepa-JlamGepra-bepa. Momnsipablii
k03¢ dunmeHT nornomeHus. BoiOop onTumanbHBIX yCIoBUH (GOTOMETPHYECKOH peakuuu. BausHue
pa3nu4HbIX (PAKTOPOB Ha MONHOTY OOpaszoBaHusi (oToMerpuueckoir peaxuun. I[locTpoeHue
rpanyupoBovHoro rpaduika. [IpuduHbBI OTKIOHEHHsS OT MPSIMOJMHEHHON 3aBUCHMOCTH ONTHYECKON
IUIOTHOCTU OT KOHLIEHTPALIMH ONPENEIsIeMOro BEleCTBa.

Mertponornyeckiue XapakTepUCTUKU  CIEeKTpodoToMeTpudeckoro aHammsa. I[IpaBHIBHOCTS,
BOCIPOM3BOAUMOCTb, UYBCTBHTEJBHOCTb, IpeAea OOHapy)XeHHs M JUana3OH ONpenesseMbIX
COJIEPIKAHUM, CEJIEKTUBHOCTb U AP.

Anmnaparypa. CriocoObl MOHOXpOMAaTH3aLUK JIy4ucTOH 3Heprun. Komopumerpus, ¢poromerpus,
cneTpodOTOMETPHSI.



AHanmuTHYeCcKOEe NPUMEHEHHe CHeKTpooToMeTprudeckoro Merona aHaimmsa. KadecTBeHHbIN
anamu3. KomnuectBennslit aHamm3. CriocoObl onpeneneHns KOHLEHTpauuH (rpagyupoBOYHBINH rpaduxk,
MeTon 100aBoK, TuddepeHInanbHbIi METO I, CIEKTPO(OTOMETPHUIECKOE TUTPOBAHUE).

Amnanus MHOTOKOMIIOHEHTHBIX CHCTEM. HUccnenosanne XUMHYECKHX cucTeM
cnektpodoTomerpuueckumMu Meronamu. OmnpeneneHue 4uciaa KOMIOHEeHTOB. OmpeneneHue coCTasa
KOMIUIEKCHBIX COEJMHEHWH (MEeTON MOJISIPHBIX OTHOIIEHWH M M30MEpHbIX cepuil). OnpeneneHue
KOHCTaHT PaBHOBECHH U T.1.

10. JIroMuHeCHeHTHBIH MeTO AHAJIH3A

Paznuunble  BHABI JIEOMHHECLUEHIMM W WX KjaccUpuKaims (PaguoIO MUHECLCHIINS,
BJIEKTPOTIOMUHECLICHLINS, XHUMHOJIFOMUHECLIEHIIHS, (OTONOMUHECLIEHIIHST). OcHoBHbIE
3aKOHOMEPHOCTH MOJIEKYJIApHOH (poTomomunecteHnny. He3aBUCHMOCTD CIIEKTPOB JIFOMHUHECLIEHLIUN
OT JUIMHBI BOJTHBI BO30Oyskaatomero ceera. 3akoH Crokca-Jlommens. [IpaBuio 3epkaibHON CUMMETPUN
CIEeKTPOB noroineHus u giyopecueHiuu (npasuio Jlesmmna). 3akoH Basuiosa.

Tyuienre TOMUHECHEHIIMU: TEMIEepPaTypHOe, KOHLIEHTPUPOBAHHOE, TYLIEHHE MOCTOPOHHUMHU
npuUMecsiMU.  MeTpoJIOrMYecKre XapaKTePUCTHKH MeTonma (MPaBUIIbHOCTb, BOCIPOH3BOIUMOCTD,
CEJIEKTUBHOCTh, N30MPATEIbHOCTD, MPeae OOHAPYKEHUs, TUAMa30H ONPENeIsIeMbIX KOHLIEHTPALUH U

ap.).

Hcnonp3oBaHue OPraHUUECKUX PEareHTOB B JIOMUHECLIEHTHOM METOJIE aHAJIM3a.

Onrtuueckue CBOICTBA peaKO3eMeNbHBIX 37eMeHTOB. CoOcTBeHHast soMuHecueHuust P3D.
JroMuHecHpyrole KOMIUIEKCHbIe coenuHeHus P3D ¢ HeopraHm4ecKMMH M OpraHHYeCKUMHU
peareHTamMu.

IIpuMeHeHNe IOMUHECLEHIIMM KOMIUIEKCOB P33 nist MX MHAMBUAYAJNBLHOTO OIpENeNeHus Mpu
UX COBMECTHOM NPUCYTCTBUU.

6. OBPA3OBATEJIBHBIE TEXHOJIOT' A

[IpenogHeceHne TEOPETUUECKOrO MaTepuaia OCYINECTBISIETCS ¢ MPUMEHEHHEM 3JIEKTPOHHBIX
cpencte  oOyuenusi. Hekoropble pasmenbl  TEOPEeTHYECKOrO  Kypca  PacCMaTpUBAIOTCA  C
UCIIOJIb30BAHHEM OIEpeXkarolell CaMOCTOSATENbHONW pabOThl: CTYAEHThI IMOJNYYalOT 3afaHue Ha
U3y4YeHHEe HOBOTO MaTepHaa 10 €ro M3JIOKEHUS Ha JICKIHH.

JIyisl OLIEHKU OCBOEHHSI TEOPETHYECKOr0o MaTepuasia CTYACHTaMH HMCIOJb3YIOTCS MUChbMEHHbIE U
YCTHBIE KOHTPOJIbHBIE PaOOTHI.

B pamkax ureHuss Kypca MNpeayCMOTPEHO TNoceleHne (HU3MKO-XMMHUYECKHX Jaboparopuit

IMPOMBIINIICHHBIX 1 HAYIHO-UCCIIEA0OBATCIIbCKUX OpFaHHSaHHﬁ.

7. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA JIA
CAMOCTOSITEJIbHON PABOTBI OBYUYAIOIUXCA IO AUCHUILIAHE (MOJIY.JIIO)

JlekunOHHBIE 3aHATUS NpoBOAATCs 1 pa3 Hexemo B oObeMe 2 4acoB U 3 4Yac J1abOpaTOPHBIX
3aHaATUil B 8 cemectpe. Ilocne OKOHUAHUS M3YYEHHUS KaKIOW TEeMbl CTYIAEHTbI MPOXOAST

TECTUPOBAHHUE, COOECEIOBAHNE, BBIITOIHSIIOT KOHTPOJIbHBIE PAOOTHI.



7.1. IlepeyeHb-yueOHO-METOIUUECKOTO OOeCcTIeueHHs 1A O0yUatoOUXCs 110 AUCLUIUINHE,

1. Ilentun IO0.A., Bunkos JL.B. ®u3nueckue mMeToarl uccnenosanus B xumuu. M: Mup, 2009.

2. Ilentun I0.A., Kypammuna I M. OcHOBBI MONEKyJsipHOI ciekTpockonuu. M: Mup, 2008.

3. Bunkxos JIB., Ilentun IO.A. ®usuyeckue MeTonpl uccieaoBaHus B Xxumuu. CTpyKTypHbIe

METOJIbl U ONTUYECKas crekTpockonus. M: Beici. mik., 1987.

4.  Bunkor JI.B., Ileatun IO .A. ®usudeckue MeTOnbl HCCIENOBAHHSA B XHMHH. Pe30HAHCHBIE U

sJieKTpoonTuueckue Metoabl. M: Brici. mik., 1989.

5. Hparo P. ®usnueckue meroasl B xumuu. B 2-x 1. M: Mup, 1981.

7.2. Vkazanusi 1151 00y4YaroMUXCsl O OCBOSHUIO TUCIIUTLTHHBI

Copepxanue caMOCTOATEIbHOH PadoThI 00y4YaIOIHXCSI

Tabauuna 7.1.
Howmep Temvi/60npocet, 8bIHOCUMBIE HA CAMOCMOSMETbHOE Kon-60 | @opmw padomel
pazoena usyyenue yacoe
(memvt)
1. HccnenoBanue CrieKTpOB MOIJIOLICHUST METAIa, 4 cobecenoBaHuUE,
peareHTa U KOMILJIeKca. TECTOBBIN
KOHTPOJIb
DKCTPAKIHMOHHO-(POTOMETPUUYECKUIT METOA 4 cobecenoBaHue,
2. paszeseHns 1 OnpeaeaeHns METaJIOB, OPraHUYECKIX TECTOBBIN
COCIUHEHUN. KOHTPOJIb
3. CTpoeHre aTOMOB JIMTAHAOB U HUX ONTHYECKHE 4 cobecenoBaHue,
CBOMCTBA. TECTOBbIN
KOHTPOJIb
4. Bunabl TIOMHHECHEHIIMM — MOJIEKYJISIPHBbIE U UOHHBIE, 4 cobecenoBaHue,
1X pasjnyue. TECTOBBIN
KOHTPOJIb




5. KauecTBeHHBIN CHEKTpajbHBIN aHaau3 psga mpod 2 cobecenoBaHue,
MECTHOM ChIPhEeBOI Oa3bl. TECTOBBII
KOHTPOJTb

8. OHEHOYHBIE CPEACTBA JUIsA TEKYHIEI'O KOHTPOJISI YCHEBAEMOCTH U
IMPOMEXYTOYHOU ATTECTALIUN

Ilpumepnsie 6onpocwt 011 cobecedosanus

1. KakoBa poisib pU3NUECKUX METOIOB B XUMHUH?

2. JlaliTe onpeneseHue npsiMoii U 0OpaTHOM 3ama4yn PU3UIECKOrO METO/A.

3. HasoBute HanboJjee BayKHbIE XapaKTEPUCTHUKH CIEKTPOCKOMUUECKHX METOAOB HCCIIETOBAHNS.

4. Packpoiire cymHOCTh AM(PAKINOHHBIX METOOB Hccienoanust. O0IacTH NpUMEHEHHS.

5. Kax MOXXHO onpenenuTh XapakTepucTuieckoe BpeMs merona’?

6. Kakue Monekysibl UMEIOT COOCTBEHHBIN TUTIOIbHBIN MOMEHT?

7. Onuimure MOBeAEHUE TUJIEKTPUKA B CTATUYECKOM 3JIEKTPUYECKOM I1oJie?

8. Uro Takoe mnojspuzyeMocTb BewiectBa? Kakue BHIBI MOJSPU3YEMOCTH MOXHO BBECTH IS
MOJIEKYJT?

9. Moxer num paccMaTpUBaTbCs BEJIUYMHA OPUEHTALIMOHHON MOJMAPU3YEeMOCTH B KadyeCTBe
MOJIEKYJISIPHON XapaKTepUCTUKH?

10. Hanmmure ypaBHenne Kmaysmyca — Moccorru. OObsicHHTE (U3MUECKUIl CMBICT BEIUYHH,
BXOJSIIIMX B 3TO ypaBHEHHE. [[J1 KaKuX BEIECTB OHO MOXKET OBbITh MPUMEHUMO?

11. Hanumure ypaBHenue Jlopentna — Jlopenua. OObsicHUTe (PU3UUECKHI CMBICT BEIUYHH,
BXOJSIINX B 3TO YpaBHEHUE.

12. Hanumure ypaBuenue [least u oObsacHUTE PU3NIECKUIT CMBICI BEJTMUUH, BXOIAIINX B HETO.

13. B 4em 3aknrovaercs nepBbiii Meton JleOast 1uist OnpeeseHust AUMOJbHBIX MOMEHTOB MOJIEKYJ1?

14. B uem 3akmovaercss Bropoii meton JleOasi Ayt onpeneneHus] AUMOJbHBIX MOMEHTOB MOJIEKYJI?
3aBUCHUT JIU OIpeessieMOoe 3HaUeHNE JUIOJIBHOTO MOMEHTA MOJIEKYJIbI OT BUJA PACTBOPUTENS?

15. Yro takoe oGepTOHBI U cOcTaBHBIE YacTOThI? Yem oOycnosneno ux nossiaenne B MK crnextpax?
16. Ot xakux (pakTOPOB 3aBUCUT BEJIMYHHA CHIJIOBOH MOCTOssHHON? [Touemy st TpOIHBIX CBsi3eil OHA
HauOobIIasn?

17. UYro Ttakoe xapakTtepuctuueckass uacrora? [lo kakoMmy MNpHUHIMIY YacTOTHI Pas3IesIOT Ha
XapaKTEPUCTHUECKUE U HEXapaKTepUCTHIeCKue?

18. Kakoe xonebaHue Ha3bIBAIOT BAJCHTHBIM, a Kakoe aedopmaunuoHHbiM? [Touemy 3170 pasgeneHue
YCJIOBHO?

19. Kak na ocHoBanuu MK CHeKTpOB MOXKHO CIeNaTh 3aKJIIOYEHHE O CIOco0e KOOpAMHALUU B
KOMILJIEKCHBIX COEIMHEHUSX?

20. ITlepeuncaure ocHoBHbIE oOnacTu npumeneHus MK cnexrpockonuy, npuBenuTe npuMepsl.

21. Kakumy OCHOBHBIMU CBONCTBAMMU XapPaKTEPU3YIOTCS 3JIEKTPOHHBIE COCTOSTHUS MOJIEKYJ1?

22. Kax popmynupyercs npuHunn @panka — KoHmoHa 171t BEPOSITHOCTH 3JIEKTPOHHBIX MEPEX00B?
23. Tlo kakuM Npu3HAKaM MOXKHO HAeHTH(HLupoBaTh B Y@ crexkTpe Mojocy MOIIOMEeHus n—m*
nepexozna? Uem OOBACHSIOTCS CIBUTH STOH MOJIOCHI IPU U3MEHEHUH MOJSIPHOCTH PACTBOPUTEIIS?

24. Kak Bnusier conpspkeHne XpoMo(OpHBIX IPYIIN HA MX 3JeKTPOHHbIH criekTp? Kak orpaskaercst Ha
UHTEHCUBHOCTH T—T* TOJOCHI IOMJIOLIEHNUS H3MEHEHHe KOH(POPMALUHM COMPSIKEHHONW CHCTEMBI
IIBOMHBIX CBsI3€ii?

25. OxapakTepusyiTe yCIOBHS NOJIYUYEHHS U CIIOCOOB! H300paskeHHs 3JIEKTPOHHBIX CIIEKTPOB.



26. Ilouemy okxtasapuyeckne KoMIuiekchl (cmadoro mosmsi) Mn2+ OkpauieHbl 3HAYUTEIBHO MEHee
MHTEHCHUBHO, Y€M TaKue ke KoMiekcol Cr3+

27. OObsACHHUTE, B 4eM 3aKJIFOUAETCs BIMSHUE CIUH-OPOUTANBHOTO B3auMonencTBus u addexra SAxa-
Tennepa va 9CII?

28. Kak BrIpaxkaeTcs 3HEPrusi B3aMMOJCHCTBHS siApa, 00NaAaroIero HeHYJJIEBbIM CITUHOM, C BHEIIHUM
MarHUTHBIM NOJIEM?

29. KakoBbI yCoBUS SAE€PHOIO MArHUTHOTO pe30HaHca?

30. Uro Takoe CUH-peUIeTOYHast U CIUH-CIIMHOBAs peakcanus’?

31. Ilepeuncnure U 3aNUIINTE BBIPAKEHHUE U IIKAJIbl XUMHUYECKUX CABUroB B AMP.

32. Yro BimseT Ha BeIMUMHY XUMH4YecKuX caBuUros B JAMP? Ilouemy xumuyeckue casuru B SIMP
19F u 3C MeHsIFOTCSL B 3HAUUTENBHO OOJbIeM Auana3one, uem B [IMP?

33. Uro Takoe KOHCTaHTa 3KpaHMpOBaHMs snpa? B Buae Kakux COCTaBISIOIIMX €€ MOJKHO
MPEACTaBUTD?

34. OOmpsicHuTE TPHUPOAY CIHMH-CIIMHOBOrO B3aumopeicTusa? Kakue cBeneHue naer BeTUUMHA
KOHCTAHTbI CIIMH-CIIMHOBOIO B3aUMOAEHCTBUS?

35. VYkaxxkure OCHOBHBIEC TApaMETPBI U XapaKTepHbIe uepThl ciekTpoB SAMP nepsoro nopsiaka.

36. Uto Ha3bIBaeTCs 3JIEKTPOHHBIM 3 dexTom Feemana?

37. B uem paznuune AMP u OIIP cnextpockonuu?

38. B ueM 3akmrouaeTcs ycioBUe MarHUTHOTO pe3oHaHca? HanuiuTe ypaBHeHue.

39. UYro Takoe g-paxrop Jlanne u kak OH BIHsIET Ha TONOKeHHe curnana DI1P?

40. Yto Takoe 3JEeKTPOH-AAEPHOE CBEPXTOHKOE B3aUMOEHCTBHE?

41. KaxoBsl npaBuia oTOopa IJisi HEPeX0 0B MEXIY 36eMAaHOBCKHMHU YPOBHSMH IO 3JIEKTPOHHOMY H
ANEPHOMY CIIMHOBBIM KBAaHTOBBIM YHCJIAM B CHCT€Max C OJJIEKTPOH-SAEPHBIM CBEPXTOHKHUM
B3auMojeiicTBuem?

42. B 4yeM CyTh MeTOMa «CITMHOBBLIX MeTOK»? Kakue naHHbIe OH NO3BOJISIET MOTy4aTh?

43. Ilpusenure npumeps! npumenenus JIIP cnekTpockonuu.

Ilpumeput 3a0anuii KOHMPOILHBIX pabom

Bapuanm 1

1. PaccuuraTh MakCHUMajJbHOE OTKJIOHEHHE aTOMOB OT PaBHOBECHOI'O PACCTOSIHUSA B MOJIEKyJie
HB:, nHaxopsmelici B mnepBoM BO30YyXIEHHOM KoneOaTreabHOM cocTosiHMM. CuioBast
nocrosinHas — 408 H/m, 1= 1,414 A.

Otset: 0,19 A.

2. B crekTpe morouienus ra3oobpasHoro P, umerotcs nmosnockl 774,8 u 154 cm L. Onpenenure
YaCTOTy KoJeOaHus rapMOHUUECKOro ocuuiuisitopa P2, koadduuueHT aHrapMOHUYHOCTH.
Otser: 780,4 cm !, 3,59 - 103 cm .

3. KonebGarenpubie BonHOBBIe yncaa monekyn HC1, JIC 1, 2, H ans OCHOBHOTO COCTOSIHUS
paBHbI: 2885, 1990, 2990, 3627 cm ~! BbuucanTs m3MeHeHne SHepruu B KJ>K/MOJb B peakiiu

HC1 + M2 = AC1 + H/I. BeinensieTcst vk IOTJIOIIAETCS SHEPTHs?
Otset: Boigensiercs 1, 54 kJx/mMonb.

4. OcCHOBBIBasICh Ha MpaBmie OTOOPA, CBI3aHHOM C M3MEHEHHEM MNpPU KOJIEOAHWU JUIIOJIBHOTO
MOMEHTA MOJIEKYJIbI, BbIACHUTE, OyayT Jiu nposBisiTbest B UK-CiekTpe Vs, Vas , O - KonebaHus
MOJIEKYJI: TapaguxiopOeH3ona, ¢Gopmaibaeruia, MEePeKUCH BOXOPOAA, LHC- M TPAHC —
OUXJIOPATHIIEHA?

5. Ilonw3ysacs pacnpeneneHueM  bonpimana,  BBIYMCAWUTE  OTHOUIEHHE  3aCEJIE€HHOCTEN
konebaTebHbIX ypoBHEH ¢ v =0 u v =1 ans monexyn Ha,

K>, ecitu OCHOBHbIE YaCTOTHI MX KoJiebanuii pasub 4401 cm ' m 92 cm L.
Temnepatypa 298 K.
Otset: H2- 1,67 10%; K2- 1,56.



Bapuanm 2

1. NmeroTcst nu pasnuuusi B KojeOaTeNbHO-BpalareabHbix crektpax mosiekyn CO2u HCN?
OTBer o0oCHYyiiTE.

2. YV wmonekyn N20 u NOzumeercss mo 3 OCHOBHBIX KOJE€OAaHUS, HEKOTOPBIE W3 HUX BHIHBI
onHospeMmeHHO B MK u KP — cnektpax. ITonocer N2O umerot npocroii PR —koHTYp, moaochl
NO:2— cnoxkHyI0 BpalaTenbHyo CTpykTypy. KakoBo crpoeHue MonekyJ?

3. Bbuucnute uncio 000pOTOB B CEKyHAY, KOTOpoe coBepuiaet mojiekysa BrF ¢
MOMEHTOM uHepuuu 7,837 10"% kr M2, KOr/]a OHA HAXOMUTCS B COCTOSIHUH C pas-
HeiMu J: 0; 1; 10.

Otsersr: 0; 3,02 10224 10 ¢,

4. BpamarenbHas nocrosanas HC1 pasna 10,5909 cm!. Uemy oHa pasHa mist
HYC1 u 1¥C1?

Otsersr: 10,5739 1 5,4460 cm !

5. Jlna monexynsl HC1 BpamarenbHas noctosiHHast pasHa 10,593 cm’l, mocrosHHas
1eHTPOOEKHOro pacTskeHus — 5.3 - 107 cm !, Boruucnure yacToTy KonebaHus u
CUJIOBYIO MOCTOSIHHYIO CBSI3H.

OTBeThI: Vo=-2995 em™; k =516 v/m.

Bapuanm 3

1. CxonbKO NMUKOB CO CBEPXTOHKON CTPYKTYpPOI MOXKHO OXXHMJATh BCIIEICTBUE
AETOKAIN3aLIN HECTIAPEHHOTO 3JIEKTPOHA B KATHOHE AUOEH30IXpOMa MEXKIY
KoJbLaMu?

2. Tlpenckaxxurte CHeKTp HOH-paarKaia XJopOeH301a P YCIOBUH, YTO PAa3pPEIIeHbI

BCE€ CBEPXTOHKHE JIMHUU.

3. Jlnst kakoro GUMOJIEKYJIIPHOTO Mpolecca — ¢ KOHCTaHTo# ckopoctu 107 wmu 10'° — ymupenne
JIMHUM TPU MPOYMX PABHBIX yCIOBUsX Oyner Gomnblie?

4. B orcyrcrBue kakoro-nmubo obmena nsa nuka A-H u B-H orcrosaT apyr ot apyra B crektpe
SMP Ha 250 ru. [Ipu kOMHATHOI TemnepaType NPOUCXOAUT OOMEH U MHUKH OTCTOST IPYyT OT ApPyra Ha
25 ru. Bpems cniuH-pemerounoii penakcaiun A-H u B-H Bennko, u 06a coequHeHus MpeacTaBieHbl B
OIMHAKOBBIX KOHUeHTpaumsax (0,2 M). BbMHCIHTE BpeMsl JKU3HU NMPOTOHA Y A W OTCIOAa Haiaure
KOHCTAHTY CKOpOCTH 0OMeHa (YKaXKUTe eAMHULBI).

5. B nmanHom coemunenun MF4(munma M I=1/;) snauenue Jvir pasno 150 rm. B orcyTcTBue
XUMU4ecKkoro oomena curHanel F'u M-F orcroar apyr or npyra Ha 400 ru. Ilpum xomHaTHOMH
temneparype F u MF400MeHUBaIOTCA C TakoH CKOPOCTBIO, YTO TOHKAas CTPYKTypa HAdWHAeT
ucues3atb. [IpeanonoxuB HamM4uMe OXMHAKOBBIX KOHIEeHTpaumidi M-F n F-u orcyrcrBue crabuibHBIX
NPOMEXKYTOYHBIX BeliecTs, Beraucaute T s F. KakuM gomkHO ObITH pacCTOSHHE MEXIy MUKaMU
MF u F" npu sTux yciosusx?

Kpumepuu oyenxu omeema cmyoenma npu 6b1nOJIHEHUU KOHMPOLbHOU padonl

Ouenka TpeGoBanus Kk 3HAHUAM
OTJINYHO NpUBENEHbl  TOJHBIE  MpPABWIbHBIE  PELICHUS, OTBETbl  I'PAMOTHO
apryMEeHTHPOBAHbI
XOPOLIO JONyIIEHbl HE3HAUUTEJbHbIE IOTPELUIHOCTH IpU OTBETAX HAa BOMPOCHI,
aprymeHTaLus Oblia He MOJHOMN
yIOBJIETBOPUTEIBHO | B OTBETaX HAa HEKOTOpBIE BOMPOCHI AOMYyIUEHBI IpyOble OMIMOKH, 4YacTb
BBIBOJIOB HE API'YMEHTUPOBAHA UJIM APTYMEHTHPOBAHA HENPABUIIBHO




HEY/IOBJIETBOPUTENLHO | OTBeThI HA 50 u Oonee % BOMPOCOB OMIMOOYHBI, OOJNBIIMHCTBO BHIBOIOB
HE apryMEHTHUPOBAaHbl UJIM aPTYMEHTUPOBAHbI HENPABUIILHO

Ilpumepnaa memamuxa pepepamos
1. TepmonHaMHUYECKUIN MACC-CIIEKTPOMETPUYECKUN SKCIIEPUMEHT.
2. Metonapb! uccaen0BaHUsl HOH-MOJIEKYJISIPHBIX PEaKLU.
3. CnekTpocKonus HOH-LUMKJIOTPOHHOIO PE30HAHCA.
4. Pedppakromerpus.
5.y — pe3oHaHCHasl CIEKTPOCKOMHUS
6. MeTon 3JIeKTPUYECKOrO PE30HAHCA.
7. Teoperuueckre ocHOBBI U obsactu npuMeHenust 1P — ciekTpockonuu.
8. TeopeTnueckue OCHOBBI U 00JacTH MpuMeHeHus merona SIMP.
9. CpaBHutenbHble xapakTepuctuku Metonos UV-VIS - u UK — cnexTpockonun.
10. Teoperrueckre OCHOBBI 00JIACTH MPUMEHEHHUS OXKe - CIIEKTPOCKOITHH.

Kpurepun ouennBanus pegepara

OueHKa «OTJIMYHO» BBICTABIISIETCSA, €Ciu padoTa CTYAEHTa HANMCaHAa TIPAaMOTHBIM Hay4YHBIM
S3BIKOM, UMEET YETKYI0 CTPYKTYPY M JIOTHKY M3JIOXKEHHUS, TOYKA 3pEHHs CTyJaeHTa OOOCHOBAaHHA, B
paboTe MPUCYTCTBYIOT CCBUIKM Ha HOPMATHBHO-TIPABOBBIE aKThbI, IPUMEPbI U3 CyneOHOW NMPaKTUKH,
MHEHUsI M3BECTHBIX YUEHBIX B AaHHOH oOmactu. CtymeHT B padoTe BBbIABHraeT HOBbIE HIEH U
TPAKTOBKH, IEMOHCTPHPYET CIIOCOOHOCTh aHATM3UPOBATH MaTEPHUAIL.

OueHka «X0poII0» BBICTABJIAETCS, ecnu padoTa CTyAeHTAa HamMCcaHa TIPAMOTHBIM HAYYHbBIM
S3BIKOM, UMEET YETKYIO CTPYKTYPY M JIOTHUKY M3JIOXKEHHUS, TOYKA 3PEHHs CTyJeHTa OOOCHOBAHHA, B
paboTe MPUCYTCTBYIOT CCBUIKM Ha HOPMAaTHBHO-IIPABOBBIE aKThI, MPUMEPbI U3 CyneOHOW NMPaKTHUKY,
MHEHUSI U3BECTHBIX YUEHBIX B TAHHOH 00JIACTH.

O1eHKA «yAOBJIETBOPUTEIbHO» BbICTABJISIETCS, €CJAM CTYACHT BBIMOJHWI 3aJaHUE, OIHAKO HE
MPOEMOHCTPUPOBAJ CIIOCOOHOCTh K HAYYHOMY aHAJIM3Y, HE BBICKA3bIBaJl B pabOTe CBOEro MHEHWS,
AOMYCTHIT OLIHOKH B JIOTHYECKOM OOOCHOBAaHUH CBOETO OTBETA.

O1ieHKa «HEYAOBJIETBOPUTEIbHO» BbICTABJISIETCS, €CJIM CTYAEHT He BBIMOJHWI 3aJaHue, WIH
BBIMOJIHWJI €ro (OpMasbHO, OTBETHJI HA 3aJaHHBI BOMPOC, MPH STOM HE CChUIAJNCS HAa MHEHUs
yU€HBIX, HE TPAKTOBAJ HOPMATUBHO-TIPABOBBIE AKTbI, HE BBICKA3bIBAJ CBOETO MHEHUSI, HE MPOSBHII
CIOCOOHOCTB K aHAJIM3Y, TO €CTh B LIEJIOM LieJib pedepaTa He JOCTUTHYTA.

Ilpumepnsiii nepeuens 6onpocos K 3auemy

ITpaBuna otdopa B UK-cnextpockonmu. OGepTOHBL.

D¢ odext HlTapka.

I'apmonnveckue u anrapmoHnyeckue koneOanus. CHoBast MOCTOSHHAS.
KomOuHaIMoHHOe paccesiHue CBeTa.

CnexTpbl KOMOMHAIIMOHHOTO PACCesTHHS.

I'pynmoseie konebaHus.

BpamarenpHas cniekrpockonus. Mozaenb JKeCTKOro poTaTopa.
I'apmoHnyeckuii ocHUIIATOP. AHTAPMOHUYHOCTb.

VY coBus MOSIBJIEHUS BPAILATENIbHBIX CIIEKTPOB.

O ITpumenenne UK-cnexrpockonuu. Meron 6a30Boit TuHUM.
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Amnanu3 konedarebHO-BPAIIATEIbHBIX CIIEKTPOB.

HK-cnekTpoCKOmusi — OCHOBHBIE MTOJIOXKEHHSI U TIPaBUia 0TOOpa.

IlonsipuzoBaHHbIE U NENOISIPU3OBaHHbIE JIUHUM B ciekTpax KP.

OGeprons! B UK-criekTpax.

ComocTtaBbTe BO3MOXKHOCTH METOIOB CHEKTPOCKOMUH  (3JIEKTPOHHOM, KOJeOaTesbHOM,
BpaIlaTeJbHOH, KoNeOaTeIbHO-BPALaTeIbHON) B UCCISIOBAHMUAX CTPOCHUSI MOJIEKY L.
bnok-cxema criektpomerpa AMP u npuHLUn ero AeHCTBUS.

KonebaHust aHrapMOHHUYECKOTO OCIUIIISITOPA.

H30TponHOe 1 aHU30TPOITHOE CBEPXTOHKOE B3aUMOJICHCTBHE.

BpamareabHbIil CIEKTpP KECTKOTO POTATOPA.

Xumuueckuit caBur B ciekTpax SAMP.

Ilpenckazanue ¢ mno3ummit TKII pa3nuumss  5J€KTPOHHBIX — CIEKTPOB  IMOIJIOLIEHUS
TETPA’APUUECKOrO U KBAAPATHOIO KOMIUIEKCHOTO HOHOB OHOTO U TOTO K€ MEeTala.
XapakTepUCTUKH 3JIEKTPOHHBIX CIIEKTPOB MHOTOATOMHBIX MOJIEKYJI.

CnuH-cnHOBOE B3auMozeiicTeue B criekrpax AMP.

[IpaBuna otOOpa B 3JEKTPOHHOH CIIEKTPOCKOIUH MOTJIOLISHMUS.

KosebaHust MHOrOaTOMHBIX MOJIEKYJI.

DJIEKTPOHHBIE CIIEKTPHI MOTJIOIIEHUSI OPTaHUYECKUX COCTUHEHUM.
KonebatenbHO-BpaliaTeIbHbIE CIIEKTPI IBYXaTOMHBIX MOJIEKYJI.

DNEKTPOHHBbIE CIIEKTPbI TOTJIOLIEHHUsS] KOMIUIEKCHBIX COeAMHEHUi 3d-MeTanaoB ¢ MO3UIM
merona MO JIKAO.

KonebaTenpHO-BpaliaTebHbIe CIIEKTPbI MHOTOATOMHBIX MOJIEKYJL.

[Ipuuunnbl, BeI3bIBatOLINE YCI0KHeHUE nHTeprpeTauuu MK-CcrekTpoB ClIOKHBIX MOJIEKYJI.

. D¢ dexr 3eemana s mosiekybsl Oa.
32.
33.
34,

PacueT sHepreTHYecKuX BpallaTeIbHbIX YPOBHEH KECTKOIO POTaTopa.

IIpaBuna oTOOpa B 3JEKTPOHHOHN CIIEKTPOCKOITUH MOTJIOLISHHUS.

MOKHO Jii 3apETUCTPUPOBATh 3JIEKTPOHHbBIE, KOJie0aTebHbIE, BpalaTelbHble, KOJe0aTenbHO-
BpaiiaresbHble criekTpbl morjoimenus monekyn Oz, SOz, NHz, CHN, C2Cls. OOwsicHute
0COOEHHOCTH CIIEKTPOB.

. Dddext 3eemana 111 MArHUTHBIX SIAEP.
36.

Tunel 371€KTPOHHBIX MEPEXOAOB MHOIOATOMHON MOJIEKYJIbl OPraHMYeCKOro COEIUHEHUs, UX
XapaKTePUCTUKU, TIPOSIBJICHUS B CIIEKTPaXx.

CrnexTpocKonusi KOMOMHALIMOHHOTO PacCesHUS CBETa

O6msicaute ¢ no3uuuii TKII 31ekTpOHHBIE CIEKTPhI MOTJIOLIEHUS] KOMIUIEKCHBIX COSIMHEHHH.
KonebaHust rapMOHHYECKOTO OCLMIIISITOPA.

CeepxToHKOE B3auMozaeicTsue B cektpax AMP.

ITapamarHuTHBII 1 AUAMAarHUTHBIA 3 QexThL.

KonebaTtenpHo-BpamaresbHble CIIEKTPbl MHOTOATOMHBIX MOJIEKYJI.

Knaccuduxaums HopManbHbIX KoJeOaHNT MHOTOATOMHOM MOJIEKYJIbI IO (JOpME M CHMMETPHH.
Pacuet cunpl ocMILIATOPA 3JEKTPOHHOIO MEPEXOaa.

ComnocraButh npasuia otoopa, BosmoxkHocTi Metonos K- u KPC-cniektpockonuu.
BpamarenpHelii CIEKTP MOJIEKYJIbI TUIIA CAMMETPUYHOIO BOTYKA.

Kakum oOpazom, wumess MK-criekTp mNOIJIOMEHHs, BbIYUCIUTbL YacTOTy KoJjeOaHui
rapMOHUYECKOTO OCLMJLIATOPA U KO3(PPHUIIMEHT aHTAPMOHUYHOCTU?

XapakTepUCTUKU BCEX THUIIOB 3JIEKTPOHHBIX MEPEXOAOB B CIEKTPaX OPraHUYECKUX MOJIEKYI.
DaxTOpBI, BAUSIOLINE HA 3TH XapPAKTEPUCTUKU.

Kpumepuu OUEHKU omeema Ha 3aueme

Ouenka Kpurepuu orsera

3auTeHo I'nybokoe u Xxopoinee 3HAHHE W MOHUMAHHME MPEAMETa, B TOM YHCJIe




TEPMHHOJIOTHH u OCHOBHBIX HOHSITHIA; TEOPETUUECKIX
3aKOHOMEPHOCTEH; (baxTuyecknx TaHHBIX; 00CTOSITENbHBIN,
JIOTUYECKHUI U TPAMOTHBIN OTBET BO BPEMsI CIJauU 3a4€Ta; YACIbHbINH BeC
OMOOK MPU KOHTPOJIBHOM TECTHPOBAaHUU — He Oonee 50%.

Heszaureno Cnaboe 3HaHHE OCHOBHON TEPMUHOJIOTUH, TEOPETHUECKUX
3aKOHOMEPHOCTEH, (PaKTHUECKHMX JAaHHBIX, OUTMOOYHBIN OTBET HA
3a4ere; yAEJIbHBIN BEC OMIMOOK MPH KOHTPOJIBHOM TECTHPOBAHUN —
oosee 50%.

9. YYEBHO-METOJIMYECKOE 1 HH®OPMAIIMOHHOE OBECIEYEHUE
TACHUTLINHEI

9.1. YueOHasi iuTeparypa:

a) OCHOBHAsI JIUTepaTypa:

1. Ilentun I0.A., Bunkos JI.B. ®u3nueckue MeToasl uccnenosanus B xumuu. M: Mup, 2009.

2. Ilentun 10 .A., Kypammuna I'. M. OcHOBBI MOJIEKyJIsIpHOM cniekTpockonuu. M: Mup, 2008.

3. Bunkos JI.B,, Ilentun 10.A. ®dusuyeckne meroabl ucciaenoBaHus B XUMUU. CTPYKTypHBbIE
METOZbl U ONTUYECKas criekTpockonus. M: Beici. mik., 1987.

4. Buakos JI.B., Ilentun 0. A. ®usnueckne MeTOnbl UCCIENOBAHUS B XUMHH. Pe30HAHCHBIE U
sJiekTpoonTuyeckue Metoabl. M: Brici. mik., 1989.

5. Hparo P. ®usnyeckue meroarl B xumMuu. B 2-x . M: Mup, 1981.

6. baukep ®., Hencen I1. Cummerpus Monekyn u crekrpockomuis. M: Mup, Hayuseriii mup,

2004.

0) nomosHHTENBLHAS AMTEPATYPA:

Hoppe bB., Kocrukos P.P., Pasun B.B. ®usuueckue MeTonbl OINpeneseHus CTPOCHUS
opraHuyeckux mosexys. JI: Boicmas mkona, 1984.

Bunkos JI.B., Mactprokos B.C., Camosa H.M. OmnpeneneHue reomMeTpuuecKoro CTPOSHHS
cBoOoaHbIX MonekyJ1. JI: Xumus, 1978.

Xaprutrau M., Xaprurrau M. I'eomerpus Moekysl KOOPAMHALMOHHBIX COEIUHEHUN B MAapOBOM
daze. M: Mup, 1976.

I'pacenu Ix., Cuelisenu M., bankun b. Ilpumenenue cnexrpockonuun KP B xumuu. M: Mup,
1984,

Kontes I'.C., ITentun FO.A. Pacuer xonebanuii monexyn. M: MI'Y, 1977,

Cwmut A. Tlpuknannas UK cnextpockonus. M: Mup, 1982.









JIEMOHCTPHUPYIOTCS MPHOOPBI, YCTAHOBJEHHbIE B Jjaboparopuu «DPU3UKO-XUMHUYECKHE METOMIbI
uccaenosauusty Uuarl'VY.

TecToBbIi KOHTPOJIb OCYILICCTBJISACTCS C TIOMOLIBIO TECTOB MO OTACJIbHBIM TEMAaM HJIH pa3aciaM

Kypca.

TecTel WM 3agaHus ISl CAMOCTOSITENIbHON pabOThI MO TEMAaTUKE KaKAOW JabopaTOpHOI
paboThI CBEAEHBI B OTAENbHBIN MPAKTUKYM.
BapuanTbl 3aaHuii 11 KOHTPOJIBHBIX PabOT ComepsKaTcs Kak Ha JUCKE, TaK U B OYMaKHOM

BHUIC. HpI/I HeO6XO,[[I/IMOCTI/I UX COACPNKAHUEC MOKET MCHATHCA.

11. METOJAMYECKUE YKA3ZAHHUS JJISI OBYYATIOIINXCS IO OCBOEHMIO
TACOUTLTHHBI

HucuurmmHa  «Pu3nueckue MeTOAbl  HCCIENOBHMsS»  HampaBleHa Ha  (opMupoBaHue
kommnerenumit: YK-3, OIIK-2, TTIK-2.
IIpomexxyTOUHas aTTeCcTalMs MIPEAnoaraeT 3a4er.
[Ipuctynas K W3y4EHHIO AWUCIMIUIMHBL, HEOOXOAMMO B MEPBYID OuYepeAb O3HAKOMUTBCS C
copepkaHueM padboueii mporpammel aucuuminHel (PI1T).
Jlex1u UMEIOT LeNbI0 AaTh CUCTEMATU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHHH.
ITpu u3ydeHnn n npopabOTKe TEOPETHYECKOro MaTepHraia HeOOXOAHMO:
- TMOBTOPUTH 3aKOHCIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHSATHM MaTepHal U JOMOJHUTb €r0 C YYeTOM
PEKOMEHIOBAaHHON MO JAHHON TeMe JIUTepaTyphl,
- TIPU CaMOCTOATENBHOM M3YYEHUU TEOPETUYECKOH TeMbl CpaenaTb KOHCIEKT, HCIOJb3ys
pekomennoBanHele B PIIJI  nureparypHble HCTOYHMKM M pecypchl  HMH(OPMALMOHHO-
TEJIEKOMMYHUKAaLIMOHHOMN ceTu «HTepHeT
- NPU TOATOTOBKE K IMPOMEXYTOYHOH aTTecTalli MO MOAYJI0 HCHONb30BaTh Marepuanbl (OHIA
OLIEHOYHBIX CPEJCTB.
JlaGopaTOpHbIE 3aHATHS TMPOBOASATCS C LENBIO YIiyOJIeHNus: U 3aKpeIUIeHUs] 3HAHWUH, MOJyYeHHBIX
Ha JIGKLUSX M B MPOLIECCEe CAMOCTOSATENbHON paboThl HAl HOPMATUBHBIMU JOKYMEHTaMH, yueOHOU H
Hay4HOH JIUTEepaTypOu.
ITpu moaroToBke K 1a0OPaTOPHOMY 3aHSTHIO HEOOXOTUMO:
- U3YYUTh, TIOBTOPUTH TEOPETUUECKUI MaTepUal Mo 3aJaHHOH TeMe,
- IIPY BBIMOJIHEHUH JJOMAIIHUX PACYETHBIX 3a1aHUH, U3YUUTh, IOBTOPUTH TUIIOBbIE 3aaHM,
BBINOJIHSIEMBIE B 2y IUTOPHH.
Pexomenaanuu no padore ¢ Hay4yHoi H y4eOHOI uTEepaTypoi
Pabora ¢ yueOHOIT U HaAy4HOI TUTEPaTypOii SBISIETCS TJIaBHON (POPMOI CaMOCTOSITETbHOM
paboThl 1 HEOOXOIUMa MPU MOATOTOBKE K YCTHOMY ONPOCY HA CEMHUHAPCKUX 3aHATHUSIX, K MOAYJIbHBIM
KOHTPOJIBHBIM paboTaM, ompocy, 3adery. OHa BKJIIOYaeT MpopabOTKy JEKIIMOHHOIO MaTepuaia —
U3yUueHHe PEKOMEHIOBAaHHBIX HCTOYHUKOB M JINTEPATYpPhI MO TeMaTHke Jekiuuil.  KoHcnekr nekunn
IOJDKEH COAepKaTh pe(epaTHBHYIO 3amKiCh OCHOBHBIX BONPOCOB JIEKLMH, MNPEIJIOKEHHBIX
npernoaasaTesaeM cxeMm (IPU UX AEMOHCTPALNMH), OCHOBHBIX MCTOYHHMKOB M JIMTEPATyphl IO TEMaM,
BBIBOJBI TIO KaXAOMYy BOmpocy. KOHCHEKT no/okeH OBITh BBIMOJHEH B OTHAENBHON TeTpamu Mo
npenmery. OH fOKeH OBITh aKKypaTHBIM, XOPOIIO YMTAaeMbIM, HE CONIEPKAThb HE OTHOCAILIYIOCS K
TeMe UHQOPMALIMIO HITH PUCYHKH.
KoHcnexkTs! HayuHOM TUTEPaTyphl IPU CAMOCTOSITEIbHON TOATOTOBKE K 3aHATUSIM JOJKHBI
OBbITh BBIMOJHEHBI TAKXKE aKKYPaTHO, COAEP KaTh OTBETHI HAa KaXXIblil MIOCTABJIEHHBII B TEME BOIPOC,
UMETh CCbUIKY Ha HMCTOYHUK MH(OpMAaLMU ¢ OOs3aTeNbHBIM yKa3aHHWEM aBTOpa, Ha3BaHWA M rojaa
U3aHUs MCIOJIb3YeMOi Hay4qHOH nurepatypbl. KoHCekT MoxeT ObITh OMOpPHBIM (COmepKaTh JIUIIb



OCHOBHBIC KJIFOUECBBIC HO3I/ILII/II/I), HO IIPU 3TOM IIO3BOJIAIOIIHUM OaThb MOJHBINA OTBET I10 BOIPOCY, MOXKET
ObITh TOAPOOHBIM. OOBEM KOHCTIEKTA OMpEaessieTCcst CAaMUM O0y4arOIIUMCS.

B npouecce pabotsl ¢ yueOHOI 1 HAyYHOU TUTEPATYPOil OOYHAIOIIUICS MOXKET:

- JleaTh 3alUCU 10 XOAY YTEHHUs B BHJE MPOCTOrO WJIM Pa3BEPHYTOro IUIaHa (CO3/aBaTh IepeueHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOUHUKE);

- COCTaBJIAATH TE€3UCHI (LIUTHPOBaHUE HAaNOOJee BAXKHBIX MECT CTaThU WIM MOHOrpaduu, KOPOTKOe
U3JI0KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUTb aHHOTALMH (KpaTkoe 0000IIeHe OCHOBHBIX BOIPOCOB PabOoTBhI);

- CO371aBaTh KOHCIEKTHI (Pa3BePHYThIE TE3UCHI).









CaeneHusi 0 nepeyTBep:KI€HHH NPOrPAMMbI HA OYepeaHOH y4eOHbIil rog U

perucTpauuy H3MeHeHu

YueOHblii
ron

Pemenue
Kagenpsl
(Ne mporokona,
1ara)

BHeceHHbIE U3MEHEHHS

TToamuce 3as.

kadenpoii
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