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1. HEJIX OCBOEHUA JUCHUIIJINHBI

Measimu

H3YyYCHUA JAUCHHUIIIMHBI

OpPraHn4eCKux COCI[HHCHHﬁ» SIBJIAIOTCSL .

«PU3NKO-XUMHYECKHE

METOALI

HCCJICA0BAHUA

- JaBaTb OIIKMCAHUC TCOPCTUYCCKHUX OCHOB M 3KCIICPHUMCHTAJIBHBIX aCIICKTOB COBPCMCHHLIX (1)I/ISI/IKO'

XUMHUYCCKUX MCTOJI0B aHalin3a U X poJini B COBpeMeHHOfI OpFaHquCKOﬁ XUMHNU,

- OLIGHUMBaTb BO3MOYKHOCTH HPHUMEHEHMs PA3IMUYHBIX (PU3UKO-XUMHUYECKUX METOJOB aHajIn3a JUls
UCCJIEJOBaHMSI 331aHHOM CTPYKTYPBI;
- UHTEpHPETHPOBATh IOJYYEHHBbIE pPE3yibTaThl (PU3MKO-XMUMUYECKUX MCCIEJOBAHUN C LEJIbI0
YCTAHOBJIEHUS] CTPYKTYphl OpPraHMYECKMX COEIMHEHUI M HaIlpaBICHUs IPOTEKaHUsI pEaKIMH;
COCTABJIATh OTYET O MPOAETIAHHOM paboTe ¢ MPHIOKEHUEM JaHHBIX CBUIETEIbCTBYIOIUX O YUCTOTE U
CTPOEHUU MOJIy4E€HHOI'O IIPOIyKTa.

CDOpMI/IpyeMBIe JUCIHUIIMHON 3HAaHUS U YMCHHS I'OTOBAT BBIITYCKHHUKA ﬂaHHOﬁ 06p8.30BaTCJ'IbHOI71

MPOrPaMMBbI K BBIIIOJIHEHHUIO CIEAYIOMINX 0000IIEHHBIX TPYIOBBIX (YHKINH (TPYAOBBIX (PYHKIINN):

Tabauua 1.1.
Kon n O06001eHHbIE TPYAOBbIE PYHKINH Tpynosbie GyHKIIUM
HauMeHoBaHu| Kox HaunMmeHnoBaHnue Ypose HaunmeHoBaHHe Koax [|Yposennb
e Hb (moxypoB
npodeccuona KBaJH €Hb)
JIBHOT'O pukan KBAJIHA(
cTaHaapTa un HKAIlNHA
01.001 ITena- B [Temaroruueckas gesiTeb- 5-6 | Ilemaroruueckas B/03.6 6
ror (memaro- HOCTB TIO MTPOEKTUPOBAHUIO JeATeILHOCTD I10
ruveckast Y peayu3aliii OCHOBHBIX peanm3anuy nporpamMmm
NeTeJHLHOCTh 00111e00pa30BaTEIIbHBIX OCHOBHOTO U CPEJTHETO
B JIOIIKOJIb- porpaMmm 00111ero 00pazoBaHUs

HOM, HAYAJIb-
HOM 00111eM,
OCHOBHOM
oo1eM,
cpeaHeM 00-
1meM oopa3so-
BaHuu) (BocC-
nuTaTeN b,
Y4HTEIb)




A | YmpasneHue cTagusMu 7 | IlpoextupoBanue 0cobo
26.003 paboT 10 MPOCKTUPOBAHHIO CITOKHBIX M3/IEIUH U3
«Cneyuanucm W3SIINN U3 HAHOCTPYKTYPHPOBAHHBIX
no npoexkmu- HAaHOCTPYKTYpPHUPOBAHHBIX KOMITO3HIIHOHHEIX C/03.7 7
posanuio KOMITO3UIIMOHHBIX
usoenuii u3 MaTepraioB MaTepuanos
HanocmpyKmy
PUPOBAHHBIX
KOMRO3UUUOH
HbIX Mamepu-
anoe»
40.011 [IpoBenenue Hay4HO- [IpoBenenue maTeHTHHIX B/01.6 6
«Cnenupaaucr B HUCCIICAOBATCIBCKUX U 6 HCCIICIOBAHUN 1
10 HAYYHO- OTIBITHO-KOHCTPYKTOPCKHX oTIpeIeneH e
uccjaer0BaTes pa3paboToK mpu XapaKTEpHCTHK
bCKHM U UCCIICTIOBAaHUT
OMBITHO- CaMOCTOSITENTFHBIX TEM MPOAYKIKH (YCyT)
KOHCTPYKTOP [TpoBeneHue padboT 1Mo B/02.6 6
CKHUM 00paboTKe 1 aHATTU3Y
paspabdoTkam Hay4YHO-TEXHHYECKON
» WHPOpPMALIUH U
pe3ynbTaToB
HCCIIEAOBAHUM
PykoBozcTBO Tpynmoit B/06.6 6
pabOTHUKOB MPU
UCCIIEIOBAaHUT
CaMOCTOSITETILHBIX TEM
26.013 A KonTtpoins kauectBa ceippsi|  A/01.6 6
P —— KOHTpVOJ'IB KayecTBa XUMHU- 6 -
HYECKO U OMOTEXHOJIOTH- 1 MaTepHaioB B OpraHu
110 KOHTPO.TIO YECKOM MPOAYKIMH HA BCEX 34y 110 IIPOU3BOACTBY
KayecTsa ono- PTarax Npou3BOJCTBEHHOI'O OmornpenaparoB sl pac-
TeXHOJIOTHYECK ponecca CHUEBOICTE
0ro Mpou3Bo/I-
cTBa mMpenapa-
TOB JIJIA pacTe-
HHUBEOACTBA»

2.MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Jucuunnuaa «PU3UKO-XUMHUYECKUE METOJIbl HCCIIEIOBAaHUS OPraHUYeCKHX COEAMHEHHII»
OTHOCHTCSI K 00s13aTebHOM 4yacTh aucuuruiiH biioka 1 w u3ydaercs B 8 cemectpe.

JlaHHBI Kypc omupaercss Ha 3HaHUSA (U3MKU, MAaTeMaTHKH (TMPUpPOJAa SIEKTPOMATHUTHOTO
W3JIYYCHHS, TUTTBI B3aMMOJICHCTBHS €ro ¢ MaTPUIICH, TEXHUKA CIIEKTPATLHOTO SKCIIEPUMEHTA, TTPUEMBI
MaTeMaTHYeCKOro aHanusa). /i ycrnenHoro nmpuMeHeHus psaga GU3NYecKUX METOAO0B HEOOXOAMMO
3HAaHHUE OCHOB KBAaHTOBOHW MEXaHWUKH (OCHOBHBIC OIpeaeneHuss W (yHIaMEHTaIbHbIE TOHSTHS,



KBAaHTOBO-MEXaHUUYECKasl TEOPHUsS CTPOCHUs MoJieKyn). M3moxeHnne matepraia 0 CTPOCHHH MOJIEKYII
mpearnoyiaraeT Hajduuue Oa30BBbIX 3HAHUM O COBPEMEHHBIX BBIUYMCIUTEIBHBIX BO3MOXKHOCTSIX
KBAaHTOBOW XWMHH. VIHTCHCHBHOE BHEIPEHHE B DKCIIEPUMEHT BBIYHCIUTEIIBHOW TEXHUKH TpeOyeT
HAJIMYUS Y CTYJCHTOB HAaBBIKOB PaOOTHI KaK CO CTaHJAPTHBIMH MPOTPAMMHBIMU CHCTEMaMHU, IMUPOKO
WCITOJIb3YEMBIMH B HACTOSIIIIEEe BpeMsl /Il 00paOOTKH AKCIIEPUMEHTAIBHBIX JIaHHBIX, TaK M BJIAJICHUS
COBPEMEHHBIM SI3LIKOM MaTeMaTH4eckol (popmanusanuu TeX GU3NIeCKuX 3a/1a4, KOTOPhIC BOSHUKAIOT
MIPU aHAJIM3€ CIIEKTPAIbHBIX JaHHBIX.
[TosydeHHbIE CTyIEHTAMH 3HAHHSI HEOOXOIUMBI TIPH U3YYCHUU CTICIHAIBLHBIX KYPCOB: «AHAIN3
00BEKTOB OKpYykaroieh cpenb», «Hedbrexumusy.
Taoauna 2.1.

Css3pb JUCHUILIHHBI « DU3HKO-XUMHYECKHE METOAbI HCCIeT0OBAHMS OPraunveCKux
coezmnenni«i» C NpeJIIeCTBYIOIIMMHA TUCHUIIJIMHAMHA U CPOKH UX U3YUYCHUSA

Kon JIMCUMIUTUHBL, TPEIIIECTBYIONINE TUCIUTIINHE Cemectp
JICITUTUTAHBI «DUBHKO-XUMUYECKHE METOJIbI HCCIICIOBAHUS
OpPraHUYECKUX COCITUHCHUN
51.0.10 Maremaruka 1,2
b1.0.11 dusznka 1,2
b1.B.17 Nudopmaruka u nHOOPMAIIMOHHBIC TEXHOJIOTHH B I1.11. 1,2
b1.0.06 Heopranuueckas xumus 1,2
b1.0.15 AHanmuTtHuyeckass XUMHUSA 34

Tabéauna 2.2.

Css3pb JUCHUILIHHBI « DU3HKO-XUMHYECKHE METOAbI MCCIET0OBAHMSA OPraHuYeCKUX
coeTHHEHUI» ¢ NOoCJIEAYIOIIUMHU TUCHUIVIMHAMHA U CPOKH UX U3YYCHUSA

Kon JMCcUMIIMHBIL, CIEIYIOIHE 32 TUCIUTIIIMHON Cemectp
JIHCLHIUIAHBI «DPU3NKO-XUMHYECKHUE METOIbI NCCIIETOBAHMS
OpPraHUYECKUX COCIMHEHUI

b1.0.07 Oprannueckast XuMus 5,6
B1.0.08 dusnyeckas XUMAS 5,6
b1.B.18 BBICOKOMOJIEKYIIApHBIE COCTUHEHUS 7
b1.0.09 Kommongaas xumus 7
b.1.B.05 TeopeTrueckre OCHOBBI HEOPTaHUYECKOW XUMHUH 9,10

B pe3ysbTare 0cBOCHUSsI AUCHHUILIMHBI 00y4aIOLIUIICH JOJIAKEH:

3HAThL:

- COBpPEMCHHBIC HAy4YHBIC JOCTHIKCHUS W TCHACHIMH Pa3BUTHS (HU3UKO-XUMHYECKUX METOJ/IOB
MCCJIEI0BAHMS OPraHUYECKUX COCTMHEHHUIA;

- METOJOJIOTHIO KOMIUIEKCHBIX HAYYHBIX MCCIICIOBAHUNA B CBOCH MIPEIMETHON 00J1acTH, UCCIICTOBAHMS
MEXIUCIUTUTMHAPHOTO XapaKTepa;



- COBPEMEHHBIE D3KCIEPUMEHTAIbHBIE U TEOPETHUYECKHE METOJAbl HCCIIEeNOBaHUS B 00JacTH
OPraHUYeCKON XUMUH;
- CHocoObl, METOBI M TEXHOJIOTUN HAYyYHBIX HCCIIEAOBAHUM.

YMerh:

- TPOEKTHUPOBATH KOMIUIEKCHBIE HCCJIEJIOBAHMS, B TOM YHUCIIE MEXKIUCIMILUIMHAPHBIE, HA OCHOBE
[[EJIOCTHOTO CUCTEMHOT'O0 Hay4YHOTO MHUPOBO33PEHHUS;

- copMynupoBaTh 33Jja4uM HAYYHOTO MCCIIETOBAaHMS B 0071aCTH HANPABICHHOTO CUHTE3a COCIMHEHUHN
C TMOJIE3HBIMH CBOMCTBAMH HJIM HOBBIMU CTPYKTYpaMU U BBIOpAaTh HEOOXOIUMbIE METO/IbI UX PELICHHUS;
- aHAJTM3UPOBATh BO3MOXHOCTU (DU3UKO-XMMHUYECKUX METOJIOB, UCXOIS U3 CICIU(DUKH TOCTABICHHON
HCCJIEIOBATENILCKOM MIIM AKCIIEPTHOM 3a1a4u.

Baagern:

- METOAMKOM  TOJy4yeHHs  IpaKTHYeCcKOM  HMH(pOpMaluud Ha  OCHOBE
JKCIIEPUMEHTAIIBHBIX JAHHBIX;

- CIIOCOOHOCTBIO CaMOCTOSITENIBHO OCYIIECTBJISATh HAayYHO-HCCIIEAOBATENILCKYIO JEATEIIBHOCTh B
peIMETHOM 00JIacTH;

- I/IH(bOpMaI_[I/IOHHO'KOMMYHI/IKEII_[I/IOHHBIMI/I TCXHOJIOTHAMMU IIPpU PCIICHUHU ITOCTABJICHHBIX 3a1a4.

HUMCIOIIUXCA

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCIIAITJIMHBI

Hpouecc N3YUCHUS MOUCHUIUIMHBI HAIPABJICH Ha (I)OpMI/IpOBaHI/Ie 3JICMCHTOB CJICAYIOMIUX

komnereHmi B coorserctBuu ¢ ®I'OC BO n OITOII BO no nanHOMY HanpaBiIeHHUIO IOTOTOBKU:

Tabnuua 3.1.
Kon HaumeHoBaHue HNuaukarop B pe3yabTarte ocBOeHMst
KOMIIeTeHI KOMIeTeHINH JOCTUKEHHSA AUCHUIIMHBI 00yYarommiics
UM KOMIIETCHIINH HOJIKeH:

Yuueepcaﬂbubw Komnemenyuu u uudukamopbt UX 00CIUICEHUSA

3Hatp — Meronuku (GopMHpoOBa-
HUSI KOMaHZ; METOIbl pa3padoTKu
KOMaHOHOH cTparerun U 3hdek-

YK-3 CnocobeH opranmn3o- VYK-3.1.  Ilonumaer
BBIBATH M PYKOBOAUTH | dG(QEKTUBHOCTL  HC-
paGoToii KOMaH/IbI, BbI- | IOJIB30BAHUS  CTpaTe-

padaTpiBasi KOMaH/I- THU COTPYOHHUYECTBA | THBHOTO PYKOBOJICTBA  KOJIJICK-
HYIO CTPATErnIo s JUIS JMOCTIDKCHHSI | THBaMU; OCHOBHBIC TEOPHUHU JIH-
JTOCTH:KEHHS TMOCTAB- MOCTaBJICHHOW LIeNu, | JEpCTBa U CTUJIM PYKOBOJCTBA.
JIEHHOM 1eJIH omnpenenseT CBOIO | YMeThb — pa3pabaTbiBaTh KOMaH/I-
pOJIb B KOMaH/Ie HYIO CcTpareruto; GopMyJIupoBaTh
YK-3.2. ITonumaer 3a7a4d  YjJeHaM KOMAaHAbI I
OCOOEHHOCTH MOBEIE- | JOCTHIKEHHS IOCTABIEHHOU LIENH;
HUS BBIICJICHHBIX | MPUMEHITh 3(PPEKTUBHBIC CTUIIH
TPy JIFOJIEH, C | PyKOBOJICTBAa KOMaHIIOM.
KOTOphIMU  paboraer | Baamers: — yMeHueM aHamu3u-
/B3aUMOJICHCTBYET, poBaTh, TMPOCKTUPOBATh W Opra-

YUYUTBHIBAET UX B CBOEU
JIESATEIILHOCTH  (BBIOOD
KaTeropuii rpym

HU30BBIBATH KOMMYHHKallUKd B
KOMaHAC JId AOOCTMOKCHHA I1I0C-
TaBJICHHOH OCIIn, METOdaMH




JOJIeH OCYILIECTBISACT-
¢ oOpa3oBarenbHOMN
opra"uzaiueil B 3aBU-
CHUMOCTH OT  Lejnei
MOATOTOBKK  —  TIO
BO3pPACTHBIM  OCOOCH-
HOCTAM, TI0 STHHYEC-
KOMY HJIU PEIUTHuo03-
HOMY NPU3HAKY, COIU-
aTbHO HE3aIIHIICHHBIE
CIOM  HAaceleHHS U
T.11.)

YK-3.3.  IIporuozu-
pyer pe3ynbTats (Toc-
JICICTBUS) JIUIHBIX
OEUCTBUNH W IUIaHU-
pyeT ToCIea0BaTeNb-
HOCTBb araroB JJIsL
JIOCTHKCHHUS
3aIaHHOTO pe3yJbTara
YK-3.4. DOddexruBHO
B3aUMO/JICUCTBYET c
JIPYTUMA YIEHAMH KO-
MaH/Ibl, B T.4. Y4aCTBYET
B oOMeHe wuH(pOpMa-
muey, 3HaHUI-MH U
OTIBITOM, W TIPE3CHTAIINU
pe3yIbTaToOB paboThI
KOMaH/IbI

OopraHu3ani W YyHOpaBJICHHUA KOJI-
JICKTUBOM.

Oobwenpogheccuonanvnoie

Komnemenuyuu u undukamopbt UX 00CHIUICEHUA

OIIK-1

Cnocoben aHAJIU3HU-
poBaTh, WHTePIpPETH-
poBaThL M 0000mIATH
Pe3yJabTaThl IKCIe-
PHMEHTAJBHBIX u
pac4yeTHO-TEOPeTH-
YyecKUX pador XuMH-
yeckoi HaINpPaBJIeH-
HOCTH

OIIK-1.1. ITpoBomut
KPUTHYECKUH aHAIN3
pe3yIbTaTOB COOCTBEH-
HBIX 3KCTIEPUMEHTAITb-
HBIX ¥ pacU4eTHO-TeOpe-
TUYECKUX PaboT, KOp-
PEKTHO UHTEPIPETUPYET
170:¢

3HaTh: CTaHAAPTHBIE METO.IBI
MOJTyYeHUs], UACHTU(QHUKAINT 1
WCCIIE/IOBaHNUS CBONCTB BEIIECTB U
MaTepuaioB, paBuiIa 00paboTKH U
o opMIIeHUS pe3yIbTaTOB PaOOTHI,
npaswia Th

Buaaners: 6a30BbIMH HaBBIKAMU
MPOBENEHHUS XUMHUYECKOTO
dKCTIEpUMEHTA U 0(OPMIICHHS €T0
pe3yIbTaToB

YMeTh: IpOBOANUTE MPOCTHIE
XMMHUYECKHUE OTIBITHI 110
npeiaraeMbpIM METOMKAM

OIIK-1.2.
DopMynHMpyeT  3aKIIO-
YCHHSI W BBIBOJBI TIO
pe3ynbTaTaM aHalu3a
JTUTEPATYPHBIX JlaH-
HBIX, COOCTBEHHBIX

3HaTh: METO/IBI MOy YEHUs,
WICHTHQHUKAIINT WCCIIeIOBAHUS
BeIecTB (MaTepHaioB), CTaHIa-
pTHBIE 00pPaOOTKH pe3yIbTATOB
9KCHEPUMEHTA




AKCMEPUMCHTAILHBIX U
pacYeTHO-TEOPETH-
YeCKHUX pabor B
n30paHHOM 00acTh
XUMHH WA CMEKHBIX
HayK

YMeTb: TPOBOAUTH  MHOTOCTA-
JMWAHBIA CUHTE3, BHIOUPATh METOJIBI
JIMAarHOCTHKH BEIIECTB U
MaTrepuagoB, IPOBOIWTH  CTaH-
JNApTHBIC W3MEpEeHHs, 00padaThI-
BaTh Pe3yJIbTaThl IKCIIEPUMEHTA
Biiajgerh: HaBBIKAMH TIPOBEICHHS
IKCIICPUMEHTA u METOlaMU
00pabOTKH €ero pe3yabTaToB

Hpo¢eccu0naﬂbub1e Komnemenuyuu u llHouKtlmOPbl UX 00CMUICCHUS

IIK-2 Cnocoden oka3piBath | IIK-2.1. IIpoBoaut
HHG(OPMALMOHHYIO JIUTEPATYPHBIA  ITOUCK
NOJAEPIKKY o  TeMme, 3aJaHHOMU
CIelHAINCTAM, creuuanucToM  Ooisee
OCYLIECTBJISIOIIHMM BBICOKOH
HAY4HO- KBaJH(pUKAUH, c
HCCIe0BATEIbCKHE UCIOJIb30BaHUEM
padoThI OTKPBITBIX HCTOYHUKOB

HHpOpMaIIH

XUMHYECKOTO MPOoduIIs

IK-2.2. CocraBnser
KpaTkue 0030pbl 1O

TEME Hay4yHO-
HCCEIOBATENHLCKOM
paboThI

3HaTh: OCHOBHBIE 0a3bl HaHHBIX
XUMHYECKOTO Mpoduiis, mepeueHb
HUCTOYHUKOB Hay‘lHO'TCXHI/I‘IeCKOI\/'I
JUTEpaTypsl,  HOPMATHUBHBIX |
METOJMYECKUX MAaTepHAIOB

Ymern: noaoupaTh Hay4yHO-
TEXHUYECKYIO JUTEPATYPY,
HOPMAaTHBHBIE U  METOIUYECKHE
MaTepuaibl 10 HH()OPMAMOHHON
0e3omacHoOCTH, pa3pabaThIBaTh
IUIAaHBI M TIPOTPaMMbI TIPOBEICHHUS
HayYHBIX UCCIIEIOBaHUM "
TeXHUYECKUX  pa3paboOToOK IS
pELIeHUsI Pa3IMYHBIX 337139

Baagern: HaBBIKAMH
3KCIEPUMEHTAIILHON OLICHKH
3aI[UILEHHOCTH 00BEKTOB

nHPOpMATH3AIMK, TIO 33a/JaHHBIM
METOJMKAM TEXHOJIOTHH 00pabOoTKH
Pe3yJIbTATOB, OIICHKU MOTPEITHOCTH
U JIOCTOBEPHOCTH  PE3yJIbTaTOB
W3MEpPEeHUI

4. OFBbEM JINCIIUIIMHBI U1 BUJbI YYEBHOM PABOTHI

Tab6auna 4.1.
O0beM JMCHUIJIMHBI M BU/IbI Y4eOHOMH padoThl
Bup yueOHoit padoTbl Bcero yacos 8
cemMecTp
OO01mas TpyA0eMKOCTh JTUCIIATLTHHBI 108 108
AyIUTOpHBIE 3aHATUS 96 96
Jlexmun 48 48
JlaGopaTopHble 3aHATHS 48 48




CamocrosrenbHas padora cryaearoB (CPC)

12 12

5. COAEP KAHUE JUCIAIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM

(PA3JIEJIAM) C YKA3BAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMUYECKHUX WX ACTPOHOMHYECKHUX YACOB U BUJOB YUEBHBIX
3AHSITUI

5.1.CTpykTypa AUCHUIIHHBI

OO01mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABIISET 3 3a4eTHbIC eMUHUIIBI, 108 yacoB

Tabauna S.1.

No = Bupl yueOHoit padoTs! dopma  TEKYIIETrO0  KOHTPOJIS]
Paznen aucuumuimabl 3

n/m o JlaGop. yCIIeBa€MOCTH.

> JIexknuu CPC
O pao.

Beenenne.  Texnonorus
XUMHYECKOT0 aHayu3a.

1 MeTtpoorudeckue 8 4 - 1 Tect k na6. pabote Ne 1
OCHOBBl  AQHAJIMTHYECKOU
XUMHH..

2 DICKTPOXHMHIECKaS 8 4 6 2 Tect k ma6. padote Ne 2
TUTPUMETPUS

3 HorerumomeTpieciuii 8 6 6 2 Tect k ma6. pabote Ne 3

METO/]I aHaIIu3a

4 pH-merpuyeckuit metoz 8 4 4 1 Tect k 1a6. padote Ne 4
Kynonomerpus.

) Konnykromerpus u|8 6 6 1 KonTponbnas padora Ne 1
BOJIbTAMIIEPOMETPHS

6 Onmirdeckne METOJbL | g 6 6 1 Tect k 1ma6. pabote Ne 5
aHanmsa

7 ATOMHO-OMHCCHOHHEIH 8 6 6 1 Tect k 1a6. pabote Ne 6
METO/]l aHAJIH3a

8 Meroz [UIAMCHHOH | g 4 4 1 Tect k ma6. padote Ne 7
dboTtomeTpun

9 Metozpt  MonekyJIApHOH 8 4 4 1 Tect k ma6. padote Ne 8
CIIEKTPOCKOITUHT
CrexkTpodoToMETpUIECKU

10 1 METOA fl HaJI3a. 8 4 6 1 KonTponbras padorta Ne 2
JIFOMUHECIICHTHBIN METO
aHaJIn3a

Hroro: 48 48 12




5.2. Conepmanne JUCHUILINHBI «DU3HKO-XUMHYECKHE METOAbI HCCJEeT0OBAHMS OPraHu4YeCKHuX

coeIUHEeHU I

BBenenue.

[Tpeamer ananutudeckoit xumun (Ay), GopMyIHpoBKa U ee CTpyKTypa. UHAMBHIyanbHOCTD Ay,
€e MECTO Cpeiu Jpyrux HayK, €€ CBs3b C INPAKTUKOM. 3HauenHue Ay B SKOHOMHUKE, OXpaHe
OKpY’KalolIel Cpebl, B 3[paBOOXPaHEHUH U APYrUX cepax. AHATUTHUECKAss XUMUS U 0OIIECTBO.

OcHoBHBIE TpoOJEMbl Ay CHWXKEHHE Ipuaena OOHApyKEHHUs, IOBBIIIEHHE TOYHOCTH
U30MpaTENbHOCTH aHAJIN3a, aHAINW3 0e3 pa3pylieHUs, AUCTAaHIMOHHBIN aHanu3 U 1ap. CoBpeMEHHBIE
TEH/ICHIUH Pa3BUTHS Ay

TexHoJIOrusl XHMMHYECKOI0 aHAJIM3a

ConepkaHre KOMIIOHEHTOB. BpiOop wmeTtonma ananmm3a. AOcomtoTHbie (0€33TaloHHBIE) |
OTHOCHUTENIbHBIE MeTOAbl aHanmu3a. OCHOBHBIE XapaKTEPUCTUKA METOAa aHalIW3a: IPaBHIBHOCTH,
BOCIIPOU3BOAMMOCTb, W30UPATEILHOCTh, IKCIPECCHOCTb, KOI(M(UIMEHT YyBCTBUTEIBHOCTH, HpPEAE
OoOHapy>KeHUsI, HW)KHAS W BEPXHSS TPAaHUIB ONpeIeNsieMbIXx conepkaHuii. CTOMMOCTh aHau3a.
ABTOMaTH3aIMs aHAIN3A U IpyrUe TpeOOBaHMs K METOIaM aHaJIN3a.

Mertonrka npoBeieHUs] JAaHHOTO XMMUYECKOro aHanusa (Merojauka ompezeneHus). OCHOBHbIE
cTaauu nposenaeHus xumuueckoro ananuza. 'OCT, TVY.

CriocoObl  OLIGHKM HPaBMWJIBHOCTU Ppe3yJbTaTOB XUMHUYECKOTO aHajiM3a; HCIOJIb30BAHUE
CTaHJAPTHBIX 00pPa3loB, METOA 100aBOK, METOJA TpaaydpoOBOYHOrO Tpaduka, COMOCTABICHHE C
JPYTUMH METOJaMH, BHYTPEHHHUH M BHEUIHHUH KOHTpoib. CraHmapTHble 0Opa3lbl, arTrecTanus
METOJIMK aHaIMU3a.

AHaIuTHYECKOE NPUOOPOCTPOCHNE B CTPAaHE U 32 py0exoMm.

TexHuka pabOTHI B aHATUTUYECKOH J1a00OpaTOpUU U OCHOBHBIE IIPABUIIA TEXHUKH 0€30ITacCHOCTH.
Jluteparypa no aHanutudeckoil xumun. KoopauHanus uccie1oBaHuM.

OcHOBHbBIE COCTABHbIE YACTH TE€XHOJIOTHH XUMHYECKOI0 aHAIN3A:

OcHOBHBIE OOBEKTHI AHAIN3A.

[Tpo6ooTOOp 1 MPOOOIOATrOTOBKA.

Mertonbl pa3aeneHns, KOHIEHTPUPOBAHHS U MACKUPOBAHUSI.

Meronp! aHanu3a.

Teopusi m npakTHKa Npo000TO0Pa M MPOOONOATOTOBKH.

OcHOBBI MOJATrOTOBKM MaTepuana K aHanu3y. lIpencraBuTenbHOCTh MpoObl; mMpoda U OOBEKT
aHanmu3a; npoba U meroxa aHanuza. OT6Op Mpod TOMOIEHHOTO M TeTeporeHHoro cocrasa. CrocoObl
MOJTy9YEHHUsI CpeTHEH MPOOBI TBEPHBIX, KUAKUX U ra3000pa3HBIX BEHIECTB TeHepabHas JTabopaTopHast
U aHanusupyeMas npoda. KoHTponbHas, apOUTpaskHas, BHYTPEHHSS M BHELIHsSS J1abopaTOpHbIE
npoOsl. [lotepu u 3arpsi3HeHus npoosl. MeTobl U CPOKH XpaHEHHUs MPoo.

YcaoBus cranapapruzanuu npodooroopa u npodonoarorosku. 'OCTer, TY.

OcHoBHbIE cmocoObl TmepeBoja B (opmy, HeoOXOoauMyr0 Jjisi JaHHOIO BHJAA aHaIu3a.
[ToaroroBka mpoObl K aHanmu3y. MeTobl BCKPBITUSL MPOO: pacTBOPEHHE B BOJE, KUCIOTaX, CMECH
KHCJIOT, LIEJIOYax; CIIeKaHWe, OIUIaBJIeHHE, TEPMUUYECKOE Pa3IoKEHUE, Pa3JIoKEHHUE O] AaBJICHUEM,
IpU TOMOIIM BBICOKOYAaCTOTHOIO pas3psijia U B IIa3Me; KOMOMHHPOBAHME PA3IMUYHBIX IPUEMOB;
0COOEHHOCTH Pa3JI0KEeHUSI OPraHNUECKUX COCTMHEHUH.

MeTobl MACKHPOBAaHUS, Pa3leeHHs], KOHHEHTPHPOBAHHUS.

MackupoBaHHe Kak METOJ] TOPMOXXCHHS WM ITOJHOTO TIOAABIICHHS] XMMHYECKOH pEeakiuu B
NPUCYTCTBUHM BEIIECTB, CIIOCOOHBIX H3MEHHUTh €€ HalpaBleHUE, CKOPOCTb, WM HHTEHCHBHOCTbH
AHAJTUTHYECKOTO CUTHAJIA.

Buasl MmackupoBaHus — TEpPMOIMHAMHYECKOE (PAaBHOBECHOE) M KMHETHUECKOE (HEPAaBHOBECHOE).

['pyninibl MackupoBarenei:

1.  BemecrtBa, 00pa3yromye ¢ MEIIAUIMMHU JIEMEHTaMu 00Jiee YCTOHYMBEIE COCTUHEHHUS.
BemecTBa, n3MeHsIONIME CTENEHb OKUCICHUS MEIIAIOIIEro HOHa.
3. BemecTBa, ocaxaaroniye MEmarone HOHbI, HO 0CaJ0K IIPU ATOM MOKHO HE OTACTSATh.
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4, BemectBa co cnemudpuueckum AeicTBUeM. MackupoBaHHE W JI€MAacKMPOBaHHE M WX

MCII0JIb30BAaHUE B AaHAJIMTUYECKON XUMHUHU.

Mertonsl pa3faeneHus 1 KOHUEHTPUPOBAHMUSL.

KonnyecTBeHHBIE  XapaKTEPUCTHKH  pa3felieHus W KOHUCHTPUPOBAaHUSA  (KOA(PPHUIMEHT
pacupenenenus D, crenmens wusBneuenus R, koaddumument pasnenenus KA/B, koaddurmeHt
KOHLIeHTpHupoBaHus Sk/).

OcakaeHue U COOCaKIeHUe.

Heopranmueckne u opraHMyeckhe peareHTbl Uit ocaxaeHus. CrocoObsl pas3jieneHus ¢
UCIIOJIb30BAHUEM  KHUCJIOTHO-OCHOBHBIX, KOMIUIEKCHBIX W  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii. I'pynmoBeie peareHThl U MpeabsBisieMble K HUM TpeboBanus. Kiaccupukanus KaTHOHOB U
AHUOHOB B KAYeCTBEHHOM aHalu3e (CepOBOJOPOIHBIM METOJ, KHUCIOTHO-OCHOBHOW METOM).
KOHLEHTPUPOBAHUE MMKPODJIEMEHTOB COOCQXKJIEHHEM Ha HEOPraHMYECKUX U OpPraHM4eCKHUX
COOCaTUTENSX.

IKeTpaKums.

OCHOBHBIE 3aKOHBI M KOJMYECTBEHHBIE XAPAKTEPUCTUKU SKCTpakuu. CKOPOCTh 3KCTPAKLUU.
Knaccugpukamusi  SKCTpaKIMOHHBIX ~ MPOIECCOB.  THMBI  3KCTPArUPYIOIIUXCS  COCTUHECHUH.
HewnonusoBanusle U HOHHBIE accouuaThl. KoopAauMHAaMOHHO-HECOIbBATUPOBAHHBIE HEUTPAJIbHBIE
coeuHeHus. BHyTpuKoMILIeKCHbIE coequHeHus. KoopauHalmoHHO-COIbBaTUPOBAHHbIE HEHTPAJIbHBIE
KOMILIEKChl. KoOpauMHamoHHO-HECOIbBATUPOBAHHBIE MOHHBIE ACCOLMAThI, KOMIUIEKCHBIE KHUCIOTHI.
Crioco0Obl  OCymIecTBICHHS SKCTpakmuu. llepuomudeckass SKCTpakKUusi, HEMPEpPBIBHAS HKCTPAKIUS,
MPOTUBOTOYHAsE 3KcTpakuus. [IpakThueckoe uUCIONb30BaHUE HKCTpakuMH. PaszneneHue BellecTs.
KOHLIEHTpUpoBaHue. M3ydyenne paBHOBECHH.

CopOuus.

Mexanuszm copbumu. CopOrusi Ha akTUBHBIX yrisix. CopOums Ha HOHOOOMEHHBIX U
xenaroobpaszyromux copbentax. CopOuus Ha KpeMHe3eMaX M XHUMHYECKH MOIU(PHUIIMPOBAHHBIX
kpemHe3eMax. CopOiys Ha HEOPraHUYECKUX COpOeHTaXx.

Jlpyrue MeToanbl.

OnekTpoxumuueckue Meronabl. OTroHka (OUCCTWIISALMSA, BO3TOHKA). 30HHas IJIaBKa.
CenextuBHoe pacTBopeHue. HanpaBnenHas kpucramnuzanus. Juddy3nonHsle MeToabl, GuoTanus u
JpyTHe.

Xpomarorpapuueckue METO bl U UX Kiaccu(UKaIus 1Mo arperaTHOMY COCTOSIHUIO (a3 — razoBast
U OKUJIKOCTHAas, TO0 MEXaHU3MY B3aUMOJEHCTBHS copOeHTa u copbara (pacrpenenuTenbHas,
MOHOOOMEHHas, aIcopOLIMOHHAs, adduHHAS, ocaJjouHas, aJIcOpOLIMOHHO-
KOMIUIEKCO0Opa3oBaTeNbHas); 0 TEXHUKE BBITOJHEHUS (KOJIOHOYHAs, OyMa)kHasi — MJIOCKOCTHAs WU
TOHKOCNOMHasg xpomarorpadus). CrnocoObl NOIXy4eHUS XpoMaTorpamm. Xpomarorpaduueckue
napametpsl. Teopust xpomarorpagpuueckoro pasaeneHus. [azoBas xpomarorpadus. JKuaxkoctHas
KOJIOHOYHasi XpoMaTorpadus. [InockocTHas xpomarorpadus.

Knaccudukanus Gpu3nko-xMMHYECKUX METO0OB aHAIH3a.

1.  DnexTpoxumMuueckas TUTPUMETPUS MM SJICKTPOXUMHYECKHE METOJAbl YCTAHOBIIEHUS TOYKHU
skBUBaICHTHOCTH. [ToTeHnmomeTrpust. Konnykromerpusi. Kymonomerpus. BoasramnepomeTpusi.
2. Onruyeckue METO/Ibl aHAIIN3A.

a) Meroapl aHaiaM3a, OCHOBAHHBIE HAa AaTOMHBIX CIEKTpax: 3MHCCHOHHBIA (CHEKTpasIbHBIN

aHanu3), aToMHas abcopOuus, naaMeHHast pOTOMEeTpus, PEHTTEHOBCKasl CIIEKTPOCKOIHSI.

6) Mertonpl aHanM3a, OCHOBAaHHBIE HA MOJEKYJISPHBIX CIIEKTpax: CHEKTpopOTOMETpus,

momuHecteHms, MK-cnektpockonusi, pesonancusie metobl — I11P, AMP, AKP.
3. Dusnyeckre METOIBI aHAJIN3A.

Macc — CneKTpOMETpHs, Y — CIEKTPOCKOINS, PATUOXUMUYECKHE.

Metposornyeckue 0OCHOBbI AHATUTHYECKOH XUMHH

OcCHOBHBIE METPOJIOTMYECKUE IOHATHS W TNPEICTABICHUSA: U3MEPEHHE, METONBI U CpEeACTBa
U3MEPEHUl, METPOJOTHUECKUE TPeOOBAaHUS K pe3yJbTaTaM H3MEpPEHHH, OCHOBHbBIC MPHUHILUIBI H
croco0bl o0ecreyeHus JOCTOBEPHOCTH pPE3Yy/IbTaTOB H3MEPEHUH, MOTPEIIHOCTH. AHAIUTHUYECKUI
CUTHAJ U IOMEXH.



Enununel konuyectsa BemecTBa. CriocoObl BIpaXeHUsI KOHLIEHTPALIUH.

Opranuzanys U METOJOJIOTHSI METPOJIOTHUECKOTO 00ECIIeUeHUs JeSITeIbHOCTH aHATUTUYECKON
ciyxObl. [IpoBepka anmapaTypbl, aTTecTalusi HECTaHIAPTHBIX CPEICTB U3MEpEeHUI. MeTposorudeckas
aTTecTalys aHATUTHYECKUX JIabOpaTopuil.

XUMHYECKUE PeaKTUBbI, UX KiIacCu(pUKalUs U 0011asi XapaKTepUCTHKA; UCIIBITAHUE PEAKTUBOB U
UX OYMCTKA.

XuMuyeckass MepHasl TIocy/la U ee TpajayupoBKa. AHaTUTHYECKHe MpUOOpPHl U TpeOOBAHUS K
HUM, KJIacC TOYHOCTH, IIPOBEPKA U IPaIyupOBKa, COUYETAHUSI C MUKpoIpolieccamMu 1 DBM.

1. DaexTpoxumuYecKasi THTPUMeETPHS.

OO0wast XxapakTepuCTUKa AIEKTPOXUMUYECKUX MeTon0B. Kitaccudukanus. DiaekTpoxumuyecKkas
syeiika. VHAWKATOpHBIA OSIEKTPOA W  JNeKTpox cpaBHeHHS. JudQy3noHHBIH MOTEHIMA.
['anpBaHMYECKUN DJIEMEHT M DJJICKTPOJIMTHYECKAs s4YeiiKa. PaBHOBECHBIE DIIEKTPOXUMHUYECKUE
cucreMbl. HepaBHOBECHBIE 2JIEKTPOXMUMHUYECKUE CUCTEMBIL. fBICHUS, BOZHUKAIOIIME IIPU MPOTEKAHUU
TOKa (OMUYECKHE TMaJCHHE HAaNpsHKeHUs, KOHIEHTPALMOHHAs M KHUHETHYecKas IMOoJispU3alus).
[Tonsipu3aniiOHHBIE KPUBBIE M HMX MCIOJb30BAHUE B PA3JIMYHBIX JIIEKTPOXUMUYECKHX METOJAX.
YyBCTBUTENBHOCTD, CEJIEKTUBHOCTb, BOCIPOM3BOAMMOCTb, 3KCIIPECCHOCTh 3JIEKTPOXUMHUYECKHUX
METOJI0B aHAJIU3A.

2. IloreHuHOMeTpHYECKHUI MeTO/] aHAIN3A

Teopuss BO3HMKHOBEHMs TNOTEHUUANOB. JIBoiHON dnekTpuueckuil ciao. HopmanbHbie
JJIEKTpOAHBbIC mnoTeHuuansl. I[lorennman simexkrpona B pactBope. Ilepenanpsbxenue. Peanbable
JJIEKTPOAHbBIE NOTCHUMANBL. M3MepeHne moreHuuana. DJIEKTPOAbl B IMOTEHUMOMETPUH. DIEKTPOIBbI
CpaBHEHMs U MHIUKATOPHBIE AneKTpoabl. [loreHmomerpudeckoe tTutpoBanue. [ padpudeckuii crocod
HaXOXJICHNs KOHEYHOM TOYKM THUTpOoBaHUA. pH-meTpuyeckuil MeTox ONpeAeineHuss KUCIOT U
ocHOBaHUM. CTEKJISTHHBIN AJIEKTPOJI U €r0 XapaKTepUCTUKA.

3. pH-merpuueckuii metoj

HoHnocenekTUBHBIE DIEKTpoAbl. IIpuMeHeHue NOTEHIMOMETPUYECKOrO0 METOoAa aHalu3a B
IIPAaKTUKE AaHAJIN3a U ONPEIECICHUS KOHCTAaHT JHCCOLMALMA OPTraHWYECKHX PEAareéHTOB M KOHCTaHT
yCTOHYMBOCTH KOMIUTekcoB Me-R.

4.  Kyaonomerpusi. KOHIyKTOMeTpHS U BOJIbTAMIIEPOMETPHUS

KyJionomerpus.

Teopernueckne ocCHOBBL. 3akoH ¢apaaes. CrocoObl onpeaeaeHus KOJUYeCTBa 3JIEKTPUUYECTBA.
[Ipssmast ¥  KOCBEHHas KYJIOHOMETpHUS. YCIOBUS NPOBEACHHMS TMPSAMBIX U  KOCBEHHBIX
KYJIOHOMETPUYECKHX OIpeCIICHUN. Kynonomerpuueckoe TUTPOBaHUE. [Tpumenenne
KYJIOHOMETPHUECKOT0 METO/Ia aHAJIN3A.

Konaykromerpusi.

TeopeTnueckne OCHOBBI KOHAYKTOMETPHYECKOTO MEOAAa aHauu3a. OJIEKTPOIPOBOAHOCTD.
VaenpHOE CONPOTHBIEHHWE. YJIE€IbHAs  AJEKTPOIPOBOAHOCTh, OSKBHUBAJIEHTHAass W MOJSpHAs
aneKkTponpBoAHOCTh.  KoHagykromerpuueckoe  TuTpoBaHue. KpuBble  KOHAYKTOMETPHUYECKOTO
TATpOBaHUsA. [[ppuMeHeHne KOHYKTOMETPUYECKOTO METO/1a aHAJIM3A.

BoJsbTamMnepoMerpruyecKue MeTOAbI.

Teopuss mnonsporpaduueckoro meroga. OOmue Bompockl. Kiaccuueckas mnomsiporpadus.
[Tonspuzanmonusie KpuBble. DneKTposl. [loTennnan nomysoiH. KauectBeHHbIH nonsiporpadudeckuit
ananu3. [lonsporpapuueckuii pon. Teopust KOIMUECTBEHHOTO MOIAPOTPaPHUECKOTO aHATTU3A.

AMITEpOMETPUYECKOE TUHTPOBAHHUE.

CymHocTs MeToaa. MHAMKaTOpHBIE AIEKTPOAbl. BUabI KpUBBIX TUTPOBAHMSL.

5. OnTuueckue METOJbI aHAJIN3Aa



CoBpemenHoe crpoeHne aroma. CIEKTp DSJIEKTPOMarHUTHOTO H3JIy4EHHUs, €r0 OCHOBHBIE
XapaKTEPUCTHKH U CIIOCOOBI UX BBIPAXKEHUS (IUIMHA BOJIHBI, YaCTOTA, BOJIHOBOE YHCIIO, SHEPTHS U JP.).

Meto aTOMHOM CIIEKTPOCKOITHH.

OcHOBHBIE M BO30YX/ICHHBIE DJIEKTPOHHBIC COCTOSIHHS AaTOMOB. DHEPreTHYECKHE MEePEeXOIbl.
[TpaBuno orOopa. 3akOHBI UCIYCKaHMsI U IOIVIOIIEHUS. BepOosATHOCTH 3JIEKTPOHHBIX HEPEXOA0B U
BpeMsl OKH3HU BO3OYKICHHBIX COCTOSHUH. XapakTepUCTHKA CIEKTPadbHBbIX JUHHNA. CBA3b
MHTCHCUBHOCTH C YMCJIOM U3Iy4aloUIUX YacTHILI.

6. ATOMHO-D)MHCCHOHHBIM METO aHAJH3A

VICTOYHMKM aTOMM3alKu U BO30YXKIEHUS: JIEKTPUUYECKHIE pa3psiibl (IyroBble, HCKPOBBIE U Ip.),
IUIAMEHHA, IUIa3MAaTPOHBI, WHIYKTHBHO-CBA3aHHAs IIIa3Ma, Jiazepbl. OCHOBHBIE XapaKTEPUCTHUKU
HMCTOYHMKOB AaTOMM3allMU; TEMIIepaTypa IUIa3Mbl, COCTaB IUJIAMEHHW, KOHUEHTPALUs 3JIEKTPOHOB.
dusnyeckue U XMMUYECKHE IPOIIECChl B UCTOYHUKAX aTOMU3ALUU U BO30YKICHHSL.

Mertposioruyeckue XapakTepUCTUKH CIEKTPAJIbHOIO aHAJIM3a: LIYMbl U OTHOILICHHWE CUI'HAJI-
IIyM, OLEHKAa MHHMMAaJIbHOIO aHAJUTHYECKOIO CHUTHajia, mpenensl oOHapyxeHus. OCHOBHbIE
TpeOoBaHuUs K cTaHgapraM (3tajoHaMm). KauecTBeHHBIN 1 KoJM4yecTBEHHbIN aHanu3. KonuuectBeHHas
3aBHCHUMOCTb MEKJy MHTEHCUBHOCTBIO CIIEKTPAJIbHBIX JMHUM U KOHLEHTpaLUeH.

Arnmnaparypa: CTUIOCKOI, CTUJIOMETPBI, CIEKTporpadbl, KBaHTOMETpbI. [IpuMenenue meroza.

7. Mertoa niiaMmeHHoi goromerpuu

Cymnocts Metoa. [TonroroBka mpoObl kK aHaIN3y, 0COOEHHOCTH BBEACHHS MPOOBI B MJIaMEHHA.
['openku u pacnsumurenn. [lnamennsie Gpotomerpsl. [Ipumenenne miaMeHHOH HOTOMETPHH.

ATOMHO-AOCOPOIIMOHHBIN METO/I.

OcHoBbl Merona. VCTOUHMKM M3Iy4eHMs, MX XapakTepucTuka. VICTOUHHMKM aTOMHU3ALMU.
KonnuectBennslii  ananu3. CrnocoObl ompeseneHuss KOHILEHTpauud. Ammaparypa. @Daktopsl,
BIIUSIOLINE HA pe3yabTaThl aHanu3a. [IpeumymiectBa u HegoctaTku Metoaa. [Ipumenenue.

PenTrenoBckasi M 3JIeKTPOHHAsI CIIEKTPOCKOMHUS.

PentrenoBckass  cnektpockonus. OcHOBbI MerTona. PeHTreHo-aOcOpOLMOHHBIA — aHANU3.
PentrenoBckas Qayopecuenuus. PeHTreHoBckas (oTo3neKTpoHHas crnekTpockonus. CymHOCTh U
XapaKTepUCTHKA ITUX METOOB.

8.  Mertoabl MOJIEKY/JISIPHOIi ClIEKTPOCKONUHU

Cnektpsl monekyn. [lomHas sHeprusi MOJEKYN Kak CyMmMma JJIGKTPOHHOHM, KojebaTelbHOW u
BpalaTeIbHOM, CXeMbI IEKTPOHHBIX YPOBHEH MoseKyinbl. OCHOBHBIE U BO30Y)KCHHbIE 3JICKTPOHHbIE
coctosiHUSl. OCOOEHHOCTH MOJIEKYJISIpHBIX CcIeKTpoB. CrocoObl MOHOXPOMAaTH3allMU  JyYHCTON
DHEPIHH.

Knaccugukanus crnekTpalbHbIX NPUOOPOB M MX XapaKTEPUCTHKA: TUCHEpPCHUs, pa3peliaroiias
cuna, cBerocuna. llpeeMHMKH wu3nydeHHs: (OTOAIMYINIbCUS, (POTOINIEMEHTHI, (HOTOYMHOKUTEIH.
MeToasl MOHOXpOMaTH3aLAH.

9. CrnekrTpooToMeTpHYeCKHA MeTOA aHAIN3A

OcHoBa Mertona. OcHOBHOI 3akoH cBeromnoriyomeHuss byrepa-JlamGepra-bepa. MossipHblit
K03 QULIMEHT morjomieHus. Bribop onTHUManIbHBIX yClIOBUM (oToMeTpuyeckol peakuuu. BriusHue
pasnuyHBIX (HaKTOPOB Ha TMOJHOTY oOpa3zoBaHus ¢oToMeTpudeckoit peakuu. IloctpoeHue
rpagyupoBoyHOro rpaduka. [IpyduHbI OTKIOHEHUS OT NPSMOJIMHEHHON 3aBHCHMOCTH ONTHYECKOMN
IUIOTHOCTU OT KOHILEHTPAIMHU OIPEIEIEMOTr0 BEIECTBA.

MeTponoruueckue XapakTepUCTUKU CIEKTpo(oToMEeTpruuecKkoro axanusa. IIpaBUIBHOCTS,
BOCIPOM3BOANUMOCTh, UYBCTBHTEIBHOCTb, TIpefesl OOHapy)KeHHsT W JHala3oH OIpelesieMbIX
COJIep’KaHUM, CEIEKTUBHOCTD U JIp.

Amnmnaparypa. Criocobbl MOHOXpOMaTH3aluU JTy4rcTol sHepruu. Komnopumerpus, poromerpus,
CHeTpoPOTOMETPHSI.

AHaTMTHYECKOE TPHUMEHEHUE CHEKTPOPOTOMETPUUYECKOTO MeTo/a aHanu3a. KauecTBeHHBIN
ananu3. KonmuuecTBeHHbIH ananu3. CriocoObl onpeiesieHusl KOHLIEHTpauK (IpagyHpoBOYHbIN rpaduk,
MeToa 100aBoK, auddepeHInaTbHBIN METOT, CIEKTPOGOTOMETPUUECKOE TUTPOBAHHME).



Ananus MHOT'OKOMITIOHEHTHBIX CHCTEM. Hccnenoanue XUMHUYECKUX cCHCTEM
cnekTpodoroMeTpudeckumMu Metoaamu. OmpeseneHne 4ucia KOMIOHEHTOB. OmpeseneHne cocTaBa
KOMILUIEKCHBIX COCIWHEHUN (METOJ MOJISIPHBIX OTHOIICHWH W W30MEpHBIX cepuil). OmpenencHue
KOHCTaHT PaBHOBECHUU U T.J.

10. JIroMuHEeCHEHTHBIM METO aHAJINU3A

Pasnuunbie BBl  JIOMHHECHCHIMH W WX  KiIaccupukamusg  (paguoTrOMHHECICHIINS,
JJIEKTPOIFOMHUHECLICHIINS, XUMHOJIFOMUHECLIEHIIHS, (OTOTIOMUHECLIEHIIHS). OcHOBHBIE
3aKOHOMEPHOCTH MOJIEKYJISIPHOI (oToMOMUHecHeHIIMH. He3aBUCMMOCTD CIIEKTPOB JIFOMUHECIICHIIUT
OT JUIMHBI BOJIHBI BO30yskaaromero ceera. 3akoH Crokca-Jlommens. IIpaBuio 3epkainbHOil cuMMeTpun
CIEKTPOB MorjomieHus u piayopecuenunu (mpasuio Jlesmmuna). 3akon BaBuiosa.

TymieHue JIIOMUHECHEHIMU: TEeMIIEpaTypHOe, KOHLEHTPUPOBAHHOE, TYIIEHHE MOCTOPOHHUMH
npuMecsiMi. MeTpoJIOrHuecKiue XapaKTepPUCTHUKH METoJa (MPaBHIBHOCTh, BOCHPOHM3BOJIUMOCTD,
CEJIEKTUBHOCTh, U30MPATEIbHOCTb, Npe/ie] OOHAPYKEHUS, TUAMa30H ONpeAesieMbIX KOHIEHTpalui 1
Ap.).

Vcnonb30BaHue OPraHMYeCKMX PEareHTOB B TFOMUHECLEHTHOM METO/IE aHAJIN3A.

OnTuyeckue CBOMCTBA peAKO3eMENbHbIX 31eMeHTOB. CoOcTBeHHas JroMuHecueHuus P30.
JlromMHHECHUpYIOIME KOMIUIEKCHBIE coeanHeHuss P30 ¢ HeopraHM4ecKMMH M OpPraHUYEeCKUMHU
peareHTamu.

[IprMeHeHNEe TIOMHHECHEHIIMN KOMIUIEKCOB P3D Juisl MX MHAMBUIYAIbHOTO OIpEENICHUs MpU
UX COBMECTHOM IPUCYTCTBHH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI' A

[Ipenoanecenne TEOPETHUECKOTO MaTepuaia OCYIIECTBISETCS C MPUMEHEHHEM 3JIEKTPOHHBIX
cpeactB  oOyueHus. Hekoropele pa3zensl  TEOPETHUYECKOIO0  Kypca  paccMaTpUBAarOTCS €
HCIIONIb30BAaHUEM OMEPEkKAIoNIe CcaMOCTOSTeNbHON paboThl: CTYAEGHTHI MOJyYaloT 3aJaHue Ha
M3y4YEHUE HOBOTO MaTepHalia 10 ero U3J0KEHHs Ha JIEKIUH.

JIJ1s1 OLIEHKH OCBOEHHSI TEOPETHUECKOT0 MaTepHaia CTYJEHTAMU HUCIOIb3YIOTCS MUChMEHHBIE U
YCTHBIE KOHTPOJIbHBIE PAOOTHI.

B pamkax ureHus Kypca MNpeayCMOTPEHO TMOcCelieHne (PU3UKO-XUMUYECKUX IabopaTopHii

IMPOMBIINIJICHHBIX U HAYYHO-UCCJICAOBATCIIBCKUX OpFaHI/I3aI_II/II7L

7. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIHIEYEHUA J1JIsA
CAMOCTOSITEJBHOMN PABOTHI OBYUAIOIINUXCS IO JUCHUILIUHE (MOIYJIIO)

JIeKMOHHBIE 3aHATHS TMPOBOJATCS 1 pa3 Hemenmro B o0beMe 2 4acoB M 3 4Yac J1abopaTOPHBIX
3aHsaTH B 8 cemectpe.  [lociae OKOHYaHMS W3YYEHHs] KaXIOW TEMBl CTYAEHTBl IPOXOISAT
TECTUPOBaHUE, COOECEIOBAHNE, BBHITIOIHIIOT KOHTPOJIbHBIE paOOTHI.

7.1. [lepeueHb-yueOHO-METOJUUECKOT0 00ecTiedeH s sl 00yJaroIUXCsl 0 TUCIUTLINHE:

1. Ilenrtun lO.A., Bunkos JI.B. ®u3zuko-xumMu4yeckue MeTOAbI UcCIaeAoBaHUsI B XxuMuu. M: Mup,
20009.
2. Tentun 0.A., Kypammuna I'.M. OcHOBBI MOJIeKyJIsIpHOI ciekTpockonuu. M: Mup, 2008.



METO/bl U ONTHYECKasi criekTpockonus. M: Beicur. mik., 1987.

4. Bwuuxos JI.B., Ilentun HO.A. ®dusndeckre METOABI MCCIEIOBAaHHWS B XMMHM. Pe30oHaHCHBIE U
3JEKTpOoONTHYECKHE MeTobl. M: Boicml. mik., 1989.
5. Iparo P. ®uzuko-xuMuyeckue MeToasl B xuMuu. B 2-x 1. M: Mup, 1981.
7.2. YkazaHus as o0y4yarouxcs Mo OCBOCHUIO TUCIUTUIMHBI
Conep:xaHue caMOCTOATENbHOM PadoThI 00yYAKOIIUXCS
Tabauua 7.1.
Homep Temvi/6onpocul, 8bIHOCUMbBIE HA CAMOCMOAMENbHOE Kon-60 | @opmwl pabomol
paszoena usyuenue yacoe
(memwi)
1. HccnenoBanue crieKTpoB MOTJIOMICHHUS METaIa, 4 co0eceoBaHue,
[peareHTa u KOMIJIEKCA. TECTOBBII
KOHTPOJIb
DKCTPaKIIMOHHO-(DOTOMETPUUECKUNA METO 2 co0eceioBaHue,
2. pa3ieneHus U ONpeIeNICHUs METaIOB, OPTaHUYECKHUX TECTOBBII
COCTUHEHUI. KOHTPOJIb
3. CTpoeHHe aTOMOB JIMTaHAOB W MX ONTHYECKHE 2 cobecenoBanue,
CBOICTBA. TECTOBBIN
KOHTPOJIb
4. Buibl TIOMHUHECIIEHIIMM — MOJIEKYJISIPHbIE U MOHHBIE, 2 co0eceloBaHue,
VX pa3iinyue. TECTOBBII
KOHTPOJIb
5. KadecTBeHHBIN CHEKTpajIbHBIM aHamu3 psga Mpod 2 coOeceloBaHueE,
MECTHOW CBIPHEBOI 0a3bI. TECTOBBII
KOHTPOJIb
8. OHEHOYHBIE CPEJACTBA JJI TEKYIHIEI'O KOHTPOJISI YCIEBAEMOCTU U
HNPOMEXYTOUYHOU ATTECTALIUU
Ilpumepnuie onpocel 011 codecedosanus
1. KakoBa poib GpuU3HUeCKUX METO0B B XUMHUH?
2. JlaiiTe omnpeneneHue MPsMO U 00paTHOH 3a7aun (PU3HIECKOTO METO/IA.
3. HazoBute Hanbolee BaXKHBIE XaPaKTEPUCTUKH CIIEKTPOCKOIMMYECKUX METO/I0B UCCIICIOBAHMUS.
4. Packpoiite cymHOCTh TU()PAKIIMOHHBIX METOIOB HccienoBanms. O6JacT MPUMEHEHHS.
5. Kak MOXXHO oIpeenuTh XapakTepucTHIecKoe BpeMst Meroaa?
6. Kakue MoneKyibl UMEIOT COOCTBEHHBIN AUMOIBHBI MOMEHT?
7. OnuiurTe NOBEIEHUE IUIIEKTPUKA B CTATUYECKOM AJIEKTPUYECKOM IoJie?
8. Uro Takoe momspusyeMocTh BemiecTBa? Kakue BUIBI MONSIPU3YEMOCTH MOXXHO BBECTH IS
MOJIEKYT?
9. MoxeT 1M paccMaTpuBaThCS BEIWYMHA OPHCHTAMOHHOW TMOJSIPU3YEeMOCTH B KadecTBe

MOJIEKYJIIPHON XapaKTEPUCTUKHU?

Bunkos JI.B., Ilentun FO.A. ®usnyeckre METOIbl HMCCIEAOBAaHUS B XUMHH. CTPYKTYpHBIE



10. Hamwmmrte ypaBHenue Kmaysmyca — Moccortu. OObsicHUTE (DU3NYECKUA CMBICT BEIHYHH,
BXOJISIIIMX B 3TO ypaBHEHUE. [ KaKUX BEUIECTB OHO MOXKET ObITh TPUMEHHMO?

11. Hanummre ypaBHenue Jlopentna — Jlopenma. OObsicHUTE (U3UYECKUNA CMBICT BEIHYHH,
BXOJISILINX B 3TO ypaBHEHHUE.

12. Hanummre ypaBHenue Jlebast u 00bsCHUTE (PU3UUYECKUN CMBICI BEJIMYUH, BXOIAIINX B HETO.

13. B uem 3axmouaercs nepbiii Metos Jlebast ast onpeneneHus TUMoIbHBIX MOMEHTOB MOJIEKYIT?

14. B uem 3akitouaercst BTopoit merona JleGasi nisi ompeneneHus JUMOIbHBIX MOMEHTOB MOJIEKYJ?
3aBUCHT JIM OIIPENIEIsIEMOE 3HAaUEHHE JUIIOJbHOTO MOMEHTA MOJIEKYJIbI OT BUJIa PACTBOPUTEIS?

15. Yo Takoe 00epTOHBI U cOCcTaBHBIE YacTOThI? Uem oOycoBieHno ux nossienue B MK crekrpax?
16. Ot xakux (akTOpPOB 3aBUCUT BEJIMYMHA CHIIOBOU MOCTOSIHHOM? [loueMy JIst TPOWHBIX CBSI3eH OHA
HauoobIas?

17. Yro Takoe xapakrepuctuyeckas uactora? I[lo kakoMy MNPUHIMUITY YacTOTHl pa3JEisioT Ha
XapaKTepUCTHUUECKHE U HeXapaKTepUCTUYECKUe?

18. Kakoe konebaHue Ha3bIBAIOT BAJICHTHBIM, a Kakoe aedopmanuonHsiM? [logemy 3To pasaenenue
YCIIOBHO?

19. Kak na ocHoBanmu MK crekTpoB MOKHO CAENAaTh 3aKIIOYEHHE O CI0co0e KOOpAWHAIMH B
KOMIUIEKCHBIX COSAMHEHUSX ?

20. Ilepeuncnure ocHOBHBIE 00acTu mpumenenus: MK criekrpockonuu, MpuBeAUTE MPUMEPHI.

21. KakM# OCHOBHBIMU CBOWCTBAMHU XapaKTEPU3YIOTCSI SJICKTPOHHBIE COCTOSIHUS MOJIEKYI?

22. Kaxk ¢popmynupyercst npuHimn @panka — KoHIoHa 17151 BEpOSITHOCTH 3JIEKTPOHHBIX TIEPEXO010B?
23. Ilo xakuM mpu3HAKaM MOXHO HAeHTU(UIMpoBaTh B Y@ CHEKTpe MOJ0Cy MOTIOMEHUS n—*
nepexona? Yem oOBACHIIOTCS CABUTHY 3TOM MOJIOCHI IPU U3MEHEHUH TOJSIPHOCTH PAaCTBOPUTEIISA?

24. Kak BiusieT colpsbkeHre XpoMo(pOpHBIX TPYII HA UX ANMEKTPOHHBIN criekTp? Kak oTpaxaercs Ha
MHTCHCUBHOCTH T—T* TIOJOCHI MOTJIOIIEHUS HM3MEHEHHE KOH(OpMAIMH CONPSHKEHHOW CHCTEMBI
IBOMHBIX CBS3Ei?

25. OxapakTepu3yiTe YCIOBHUS MOTYyUEHUS U CIIOCOOBI H300paKEHUS JIEKTPOHHBIX CITEKTPOB.

26. IloueMy oOKTa’JpuyecKkue KOMIUIEKCHl (ciaboro moist) Mn2+ okpallleHbl 3HAUUTEIBHO MEHee
WHTESHCUBHO, U€M TaKue ke KoMmiekchl Cr3+

27. OObsICHUTE, B YEM 3aKJIIOYAETCs BIMSHUE CHMH-OPOUTAIBHOIO B3auMoieiicTBUs U dpdexTa SHa-
Tennepa na ICII?

28. Kak BbIpakaeTcsi SHeprus B3auMoJIeHcTBuUS sSapa, 00J1a/1at0IIero HEHYJIEBBIM CIIMHOM, C BHELTHUM
MarHUTHBIM ToJieM?

29. KakoBbl ycI0BHUS S1€PHOI0 MArHUTHOTO pe3oHaHca?

30. Yro Takoe CIMH-pENIeTOYHas ¥ CTUH-CITIMHOBAs peaKcanus’?

31. TlepeuncnuTe U 3aMUIIUTE BHIPAKEHUE U IIKATBl XUMHUECKUX CIBUTOB B SIMP.

32. UYro BimsieT Ha BETMYMHY XUMHUYECKHX cABUTOB B SIMP? Ilouemy xumuueckue capuru B SIMP
19F u 3C MeHSI0TCS B 3HAYUTEIBLHO OOJBIIEM quara3one, yem B [IMP?

33. Uro Takoe KOHCTAaHTa OJKpaHHpPOBaHHUS sjapa? B BHIe KakWx COCTaBJISAIONIMX €€ MOXKHO
MPEACTABUTH?

34. OOBsICHHTE TPUPOJY CIHH-CIIMHOBOTO B3amMojeicTBus? Kakue cBeleHHWE paeT BeIMYUHA
KOHCTaHTBI CIIMH-CIIMHOBOI'O B3aMMOJEHCTBUA?

35. VkaxuTe OCHOBHBIEC TapaMETPhI U XapaKTepHbIe YepThl cieKTpoB IMP nepBoro mopsiaka.

36. Uro Ha3bIBaeTCs 3IEKTPOHHBIM 3P dexTom 3eemana?

37. B uem pazmuune SAMP u DIIP cnexTpockonuu?

38. B uem 3akiovaercst yclIoBUE MarHUTHOTO pe3oHaHca? Hanummre ypaBHeHue.

39. Yro Takoe g-¢akrop JlaHme u Kak OH BIMSET Ha TOJ0XKeHHe curHana DIIP?

40. Yro Takoe 3IEKTPOH-SJIEPHOE CBEPXTOHKOE B3aUMOieicTBHIE?

41. KaxoBbl npaBuia oTOOpa JIjs MEPeXo0B MEXKY 36EMaHOBCKUMHU YPOBHSIMH IO AJIEKTPOHHOMY U
AIEPHOMY CIIMHOBBIM KBAHTOBBIM UHMCJIaM B CHUCTEMAaX C 3JEKTPOH-SIEPHBIM CBEPXTOHKHUM
B3auMOJICUCTBUEM?

42. B ueM cyTh METOJIa «CIIMHOBBIX METOK»? Kakue JaHHbIC OH MO3BOJISIET OTYyYaTh?

43. TTpusemute npumepsbl npumeHeHus DI1P cnekrpockonuu.



1.

Ortser:
2.

Ilpumepwt 3a0anuit KOHMPOALHBIX pAdOMmM

Bapuanm 1

PaccuntaTte MakcMMalbHOE OTKIOHEHHE aTOMOB OT PaBHOBECHOTO PACCTOSHHUS B MOJICKYJIC

HB,;, naxoxmsmeiics B mepBOM BO30YXIEHHOM KosiebaTrenbHOM cocTtosiHuH. CuioBas

nocrosHHas — 408 u/m, r .= 1,414 A.

0,19 A.

B cnekrpe nornomenus razooopasnoro P, umerorcs mosnocel 774,8 u 154 cm 1 Onpenenure

4aCcTOTY KOJICOAHUSI TAPMOHHUYECKOTO OCIMLIsATOpa Py, k03 pummenT anrapMOHUYHOCTH.

Ortser: 780,4 CMil, 3,59 102 cm L

Konebarenbupie BomHOBBIE uncia monekyn HCI1, JIC 1, dp, HJ] s oCHOBHOTO COCTOSTHUS

paBHbl: 2885, 1990, 2990, 3627 cm . Beruucnutb n3MeHeHue 9HEpruu B KJ[>K/MOJIb B peakiuu
HC1 + I, = AC1 + H/I. Beiaensercst win MOTJIoaeTcsi SHEprusi?

OtBert: Boigensercs 1, 54 x/[/Moib.

OCHOBBIBasICh HA TMpaBUIIC OTOOPA, CBSI3aHHOM C M3MEHEHHEM TpU KOJICOAHWUU IUITOIHHOTO

MOMEHTa MOJIEKYJIbl, BBISICHUTE, OyayT i1 TposBisaThes B UK-criekTpe vs, Vi, O - KonebaHus

MOJIEKYJ: TapaauxiopOensona, ¢opManbaeruaa, MEepPeKUCH BOAOPOJa, LHC- U TPaHC —

TUXJIOpITHIICHA?

[Tone3ysick  pacnpeneneHueM  bonbliMaHa, BBIUKCIUTE  OTHOIIEHUE  3aCEIICHHOCTEH

KosiebaTebHBIX ypoBHEH ¢ v =0 u v =1 mis monexkyn Hp,

K>, ecim ocCHOBHBIE 4acTOTHI MX KoJjeOaHuii paBHbI 4401 cm Tuo2em

Temneparypa 298 K.

Otser: Hz- 1,67 10% K - 1,56.

Bapuanm 2

Hmerorcss nu pa3nuuust B KojebarenbHO-BpamarelnbHbIX crnekTpax moisekyn CO; u HCN?
OtBet o0ocHyiiTe.

VYV wmonekyn N;O u NOzumeercs mo 3 OCHOBHBIX KOJeOaHUSI, HEKOTOPHIC W3 HUX BHJIHBI
onHoBpeMmeHHO B UK n KP — cnekrpax. ITonocsr NoO umeror npoctoit PR —koHTyp, monocsl
NO;z — ci0XkHyI0 BpamaTeiabHyo cTpykTypy. KakoBo crpoenue monekyn?

Beruucnute uncino o00poTOB B CEKYHY, KOTOpPOE coBepInaeT Mmojekyna BrF ¢
MOMEHTOM uHepuuu 7,837 108 kr MZ, KOTJla OHA HAaXOJUTCS B COCTOSIHUM C pa3-
meMu J: 0; 1; 10.

Ortsersr: 0; 3,02 10%%; 2,24 10 ¢,

BpamarensHas noctostHHas H*C1 pasna 10,5909 emt, UeMy oHa paBHa s
HYC1 u 1¥C1?

Otsersr: 10,5739 u 5,4460 cm ™

Jlia monexkynsl HC1 BpamaTensHas nocrosiHHas pasHa 10,593 cM™, mocTostHHas
IIEHTPOOEIKHOTO pacTsHKeHUS — 5.3 10 em ™. Boruncire YacTOTY KOJeOaHus 1
CUJIOBYIO MIOCTOSIHHYIO CBSI3U.

OTBeTHI: Vo=2995 cM™; k =516 H/m.

Bapuanm 3
CKOJIBKO IIMKOB CO CBEPXTOHKOM CTPYKTYPOH MOXKHO OXKHJIATh BCICICTBUE

JIETOKAIM3AIIMN HECTIAPEHHOTO 3JIEKTPOHA B KATHOHE TUOSH30IXpOMa MEXK Y
KOJIbIIaMu?

2. Ilpeackaxure cCeKTp HOH-paJuKaia XJI0pOeH301a MPU YCIOBUHU, YTO pa3peIICHbI
BCE CBEPXTOHKHE JTUHUHU.



3. Iy kakoro OMMOJIEKYJIIPHOTO TpoIlecca — C KOHCTAHTOW CKOPOCTH 107w 10%° - YIIUPEHUE
JIMHUU TPU TIPOYMX PAaBHBIX YCIOBUSX OyzaeT Oosbiie?

4. B orcyrcTBHEe Kakoro-nmubo oomena nsa muka A-H m B-H oTctost apyr oT mpyra B crekTpe
SAMP na 250 ru. Ilpu koMHAaTHOW TeMIepaType MPOUCXOIUT OOMEH U MUKU OTCTOAT JAPYT OT Jpyra Ha
25 ru. Bpems cimH-pemeTounoi penakcanuu A-H n B-H Benuko, n 06a coequHeHus NpeACcTaBiICHBI B
OJIMHAKOBbIX KoHUeHTpauusax (0,2 M). BblUnCINTE BpeMs >KM3HU NPOTOHA Y A M OTCIOJa HalauTe
KOHCTAHTY CKOPOCTH 0OMeHa (YKa)KUTE €UHUIIBI).

5. B nmannom coenunenun MF, (s M| =1y 2) 3HaueHue Jy.r paHo 150 ru. B otcyrctBue
xuMu4yeckoro obmena curHanbel F u M-F orcrost apyr ot apyra ma 400 ru. Ilpum komHaTHOMN
temneparype F u MF,00MeHnBaOTCSI ¢ TakoM CKOPOCTbIO, YTO TOHKas CTPYKTypa HauMHAET
ucye3arb. [Ipennonoxus HaIMuue OAMHAKOBBIX KOHIeHTparuii M-F u F u orcyrcTBHe cTaOMIBHBIX
MPOMEKYTOUHBIX BelIecTB, BeraucauTe v s F. KakuMm H0mKHO OBITH pACCTOSIHHE MEXIY MUKaMHU
MF u F npu 5Tux ycioBusix?

Kpumepuu OUEHKU omeema cmydenma npu 6blnOJIHEHUU KOHmp0Jle0l2 paﬁombl

Ouenka TpeGoBanus kK 3HAHUAM

OTIIUYHO MPHUBEACHB  TONHBIE  MPaBWIbHBIE  PELICHUS, OTBETHl T'PAMOTHO
apryMeHTHPOBAHBI

XOpOIIIO JOTIYIIEHbl HE3HAUYUTEJIbHBbIE MOTPEIIHOCTH MpPH OTBETaX Ha BOMPOCHI,

apryMmeHranus Obljia He TOJTHOM

YAOBJICTBOPUTCIIBHO B OTBCTAX HA HCKOTOPBIC BOIIPOCHI AOITYHICHBI rpy6He OH_II/I6KI/I, 4aCTb
BBIBOZIOB HC apryMCHTHPOBAaHA WK ApTYMCHTHUPOBAHA HCIIPABUIILHO

HCYHAOBJICTBOPUTCIIBHO otBeThl Ha 50 u Oonee % BOIIPOCOB OH_II/I60‘1HBI, OOJIBIIIMHCTBO BBIBOIOB
HC apryMCHTHUPOBAHBI UJIM apIr'yYMCHTHUPOBAHBI HCIIPABUIIBHO

Ilpumepnaa memamuka peghepamog
1. TepmonHAMUYECKUI MACC-CIEKTPOMETPUYECKUIN IKCIIEPUMEHT.
2. Metozpl uccneaoBaHUsl MOH-MOJIEKYJISIPHBIX PEaKIIUM.
3. CeKTpoCKONusi HOH-IIMKIOTPOHHOTO PE30HAHCA.
4. PeppakTomerpus.
5. Y — pe30HaHCHAas CIIEKTPOCKOIHS
6. MeToz 21eKTpUYECKOro pe30HaHca.
7. Teopetnueckre oCHOBBI U 06sacT npuMeHeHus DI1P — cnekrpockonuu.
8. TeopeTnueckue OCHOBBI U 00JacTu IpuMeHeHus Metoa AMP.
9. CpaBHuTenbHbIC XapakTepuctuku MeTo1oB UV-VIS - u UK — ciektpockonumu.
10.TeopeTnueckre OCHOBBI 001aCTH IPUMEHEHUS 0KE - CIIEKTPOCKOIHH.

Kpurepun onenuBanus pedepara

O1eHKa «OTJIMYHO)» BBICTABIIAETCS, €CIM paboTa CTyAEHTa HamucaHa TPaMOTHBIM Hay4HBIM
A3BIKOM, UMEET YETKYIO CTPYKTYpPY U JIOTHKY M3JIOKEHHS, TOUKa 3pEHMs CTyJeHTa 0OOCHOBaHHa, B
paboTe MPUCYTCTBYIOT CCHUIKM Ha HOPMATHUBHO-TIPABOBBIE aKTHI, MPUMEPHI U3 CyAeOHOM MpPAKTHUKH,
MHEHHUSI M3BECTHBIX YUEHBIX B JaHHOW oOnactu. CTyaeHT B paboTe BBLABUTAET HOBbIE HIEH U
TPAKTOBKH, IEMOHCTPUPYET CIOCOOHOCTh aHATM3UPOBATh MaTepHall.

Or1eHKa «XOPOIIO» BHICTABIISIETCS, €ClAM padoTa CTyAEHTa HamUCaHa TPaMOTHBIM HayYHBIM
A3BIKOM, UMEET YETKYIO CTPYKTYPY M JIOTUKY M3JIOKEHMsI, TOUKa 3pEHMs CTyAEHTa OOOCHOBaHHA, B
paboTe MPUCYTCTBYIOT CCHUIKM Ha HOPMATHUBHO-TIPABOBBIE aKTHI, MPUMEPHI M3 CYIEOHOM MPAKTUKH,
MHEHHS U3BECTHBIX YUEHBIX B JAHHOM 00acTu.




OneHka «yA0BJIETBOPUTEIBLHO» BBICTABISICTCS, €CIM CTYACHT BBINOJHWI 33JaHUE, OJHAKO HE
IPOIEMOHCTPUPOBAJ CIIOCOOHOCTh K HAyYHOMY aHaJIM3y, HE BBICKAa3bIBAI B PabOTE CBOETO MHEHUS,
JIOIYCTUIT OIIMOKH B JIOTMYECKOM 0OOOCHOBAHUHU CBOETO OTBETA.

OueHKa «HeY/A0BJIeTBOPUTEIbHO» BHICTABIISICTCS, €CIM CTYICHT HE BBIOJHWI 33/aHHE, WU
BBINIOJIHUJI €TI0 Q)opMaano, OTBCTUII HaA 3aI[aHHBIﬁ BOIIPOC, IpU 3TOM HE CCbUIAJICA Ha MHCHHA
y4E€HBIX, HE TPAaKTOBaJI HOPMATHBHO-TIPABOBBIC AKThI, HE BBHICKA3BbIBAI CBOETO MHEHUS, HE MPOSIBHI
CIIOCOOHOCTH K aHAJIM3Y, TO €CTh B IIEJIOM Lielb pedepaTa He JOCTUTHYTA.
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Ilpumepnpulii nepeuens 60npocos K 3aueny

[TpaBuna or6opa B UK-cnexTpockonuu. O6epTOHBI.

Dddext lTapka.

["apmoHnueckue u aHrapMoHudeckue kojaedanus. CunoBasi HOCTOSIHHASL.
KombOunanmnonHoe paccesHue cBeTa.

CrniekTpbl KOMOMHAIIMOHHOTO PaCCEsTHUS.

['pymnmnoBsie koaeOaHus.

BpamarenpHas criekTpockonus. Mozeinb )KeCTKOro poraropa.
[MapMoHnueckuil ocuuIATOp. AHTAPMOHUYHOCTb.

VcnoBus OSABIECHUS BpAallaTENIbHBIX CIIEKTPOB.

[Tpumenenue UK-cnexkrpockonuu. MeTo 1 6a30BO JIMHKM.

HK-criekTpocKonusi — OCHOBHBIE IIOJIOXKEHHUS U ITpaBuiia 0Toopa.

[Tonstpu30BaHHBIE U IENOJISIPU30BAHHBIC JIMHUHU B criekTpax KP.

Ob6eptons! B K-criekTpax.

CormoctaBbTe BO3MOKHOCTH METOJIOB  CIIEKTPOCKOMHH  (JIEKTPOHHOM, Koj1eOaTeabHOMH,
BpallaTeabHOH, Koie0aTeaIbHO-BpaIaTeIbHOI) B UCCIEIOBAHUAX CTPOSHHS MOJIEKYII.
brok-cxema cnexkrpomerpa AMP n npuHun ero JeMCTBUA.

Konebanus aHrapMOHMYECKOTO OCLIILIATOPA.

N30TponHOE 1 aHU30TPONHOE CBEPXTOHKOE B3aUMOICHCTBHE.

BpatmarenbHblii CIEKTp XKECTKOTO poTaTOpA.

Xumudeckui casur B ciekrpax SAMP.

ITpenckasanne ¢ mo3unuii TKII pasnuums  SI€KTPOHHBIX  CHEKTPOB  HOTJIOUICHMS
TETPA3PUUYECKOr0 U KBaAPATHOTO KOMIIJIEKCHOTO HOHOB OJHOIO U TOTO K€ MeTaJJa.
XapakTEpUCTUKH IEKTPOHHBIX CIIEKTPOB MHOI'OATOMHBIX MOJIEKYJI.

CnuH-ciiHOBOE B3auMoeiicTBue B criekTpax SAMP.

[TpaBuia orGopa B 3MEKTPOHHON CHEKTPOCKOMUH MOTJIOIIEHUS.

KonebGanuss MHOTOAaTOMHBIX MOJIEKYII.

ONEKTPOHHBIE CIIEKTPBI MOTJIOLIEHUS OPTraHUYECKUX COETUHEHUI.
KonebaTenbHO-BpalaTebHbIE CIIEKTPhI IBYXaTOMHBIX MOJIEKYII.

DJIEKTPOHHBIE CIEKTPHI MOIJIOUICHUS KOMIUIEKCHBIX COeAMHEHUH 3d-MeTaiuioB ¢ MO3MIMN
merona MO JIKAO.

KonebarenbHo-BpalaTebHble CIIEKTPhl MHOTOATOMHBIX MOJICKYII.

[IpuunHbIL, BBI3BIBAIOIINE YCIOKHEHHE HHTeprpeTauu MK-criekTpoB CII0KHBIX MOJIEKYJI.
Dddext 3eemana ans monekyisl O.

Pacuer sHEepreTuyecKrx BpallaTeIbHbIX YPOBHEH )KECTKOTO pOTaTOpPA.

[TpaBuia orGopa B 3MEKTPOHHON CHEKTPOCKOMUH MOTJIOIIEHUS.

MoOXHO 71 3aperucTpupoBaTh IEKTPOHHBIE, KOJIeOaTeNIbHbIE, BpalllaTelbHble, Koue0aTeaIbHO-
BpalnatenbHble crekTpel mornomerust monekyn Oz, SO, NHjz, CHN, C,Cl;. O6bscuute
0COOEHHOCTH CIIEKTPOB.

D¢ ekt 3eemana i1 MAarHUTHBIX SAEP.



36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.

Tumbl 3JIEKTPOHHBIX MEPEX0J0B MHOTOATOMHOW MOJIEKYJIbl OPTaHMYECKOTO COEAMHEHUS, UX
XapaKTEPUCTUKU, TPOSIBJICHUS B CIIEKTPaXx.

CrniekTpockonusi KOMOMHAIIMOHHOTO paccestHUs CBeTa

Oo6wbscaute ¢ no3unuii TKII anekTpoHHbBIE CHIEKTPHI MOIVIOMIEHN KOMIUIEKCHBIX COEAMHEHUH.
Konebanusi rapMOHMYECKOTO OCHUIIIATOPA.

CBepxTOHKOE B3auMoelcTBrE B ciekTpax SAMP.

[TapamMarHUTHBIN U THaMarHUTHBIN 3G EKTHI.

KonebarenbHo-BpamaTebHbIe CIIEKTPhl MHOTOATOMHBIX MOJICKYII.

Knaccudukanus HopMaabHBIX KOJIeOaHU MHOTOATOMHOM MOJIEKYJIbI IO (hOpMe U CUMMETPUHU.
Pacuer cumbl ocuMuIsITOpa 31€KTPOHHOTO NEPEXO0/A.

CormoctaBuTh npaBuiia otoopa, Bo3moxkHocTu MetonoB K- u KPC-cnekrpockonumu.
BpamarenbHelii cieKTp MOJIEKYJIbl TUIIA CUMMETPUYHOIO BOJIUKA.

Kakum o6pazom, wumes HWK-cnmexktp mnorjomeHusi, BBIYUCIUTh YacTOTy KojeOaHHI
TapMOHUYECKOTO OCHIIUTITOPA U KOA(P(UIIMEHT aHTAPMOHUIHOCTH?

XapaKTepUCTUKU BCEX TUIIOB 3JIEKTPOHHBIX MEPEXO0/J0B B CHEKTPAaX OPraHUYECKUX MOJIEKYI.
@DaKTOphbl, BAUSIOLUIUE HA ITH XapaAKTEPUCTUKU.

Kpumepuu OUEHKU omeema Ha 3aueme

Ouenka Kpurtepumn orBera

3auTeHo ['mybokoe u xopollee 3HaHHE U MOHUMaHHE MpPEAMETa, B TOM YHCIIE
TEPMHUHOJIOTUA n OCHOBHBIX HOH?ITHfI; TCOPCTUICCKUX
3aKOHOMEPHOCTEN; bakTHIeCKuX JAHHBIX; 0OCTOSTETbHBIN,

JIOTUYECKHUI ¥ TPAMOTHBIN OTBET BO BPEMS C/Iayy 3a4eTa; YAEIbHbINA BEC
OIIMOOK MPU KOHTPOJILHOM TeCTUPOBaHUU — He Oosee 50%.

He3aureno Cnaboe 3HaHHE OCHOBHOM TCPMHUHOJIOTUH, TCOPECTUUCCKUX

3aKOHOMEpPHOCTEH, (PaKTHUECKUX JTaHHBIX, OITMOOYHBIN OTBET Ha
3ayeTe; yAeIbHbIN Bec OMUOOK MpU KOHTPOJILHOM TECTUPOBAHUU —
6onee 50%.

9. YYHEBHO-METOJNUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHE
JANCHUITVINHBI

9.1. YueOnas iureparypa:

a) OCHOBHasf JHUTepaTypa:

1. Ilentun 10.A., Bunkos JI.B. ®usndeckue MeToab! uccneaoBanus B xumun. M: Mup, 2009.

2. [TenTun 10.A., Kypammunaa I'.M. OcHOBBI MOJICKYIISIpHO#H criekTpockonuu. M: Mup, 2008.

3. BunkoB JIL.B., Ileatun FO.A. ®usnueckue MeToabl UccieqoBaHus B XUMUU. CTPYKTYpHBIE
METO/Ibl M ONITUYECKas crekTpockonus. M: Beicir. mik., 1987.

4. Bunkos JI.B., Ileatun FO.A. ®dusnyeckue MeTOnbl HCCACIOBAHNS B XUMHUHU. Pe3oHaHCHBIE U
3JIEKTPOONTHYECKUE MeToIbl. M: Boicil. mik., 1989.

5. paro P. ®usnueckue Meronpl B xumuu. B 2-x 7. M: Mup, 1981.



6. Bankep ®., Mencen I1. CuMMeTpusi MOIEKyN H crekTpockomus. M: Mup, Hayunsiit mup,
2004.

0) momoJHHMTENbLHASA JUTEPATYPA:

1. Hodde b.B., Koctukop P.P., Pazun B.B. ®usmueckue METOIBI ONPEACICHHUS CTPOCHUS
opraHuueckux moiekys. JI: Boiciias mxoia, 1984.

2. Bunxor JI.B., MactprokoB B.C., CamoBa H.M. OmpeneneHre TeOMETPUUYECKOTO CTPOCHUS
cBoOOAHBIX Mostekyd. JI: Xumus, 1978.

3. Xaprutrraum M., Xaprurrau U. 'eomeTpust MoJIeKyJl KOOPAUHAIIMOHHBIX COCIMHEHUIN B IMMapOBOM
daze. M: Mup, 1976.

4.  Tpacemnu JIx., Cueiieenun M., bankun b. [Ipumenenue cnektpockornuu KP B xumuun. M: Mup,
1984.

5 Komres I'.C., [Tentun F0.A. Pacuer konebanuit monekyn. M: MI'Y, 1977.

6 Cwmur A. Ilpuknagnas UK cnexrpockonust. M: Mup, 1982.

7. Tepubepr I'. DnexkTpoHHbIE CIIEKTPHI U CTPOSHHUE MHOTOATOMHBIX Mosieky1. M: Mup, 1969.

8.  3wur6an K., Hopmunr K., ®unbeman A. u 1p. DnexTpoHHas criekrpockonus. M: Mup, 1971.

9. Kapucon T. ®oTo3nekTpoHHas U oxke-criekTpockonus. JI: MammuHoctpoenue, 1981.

10. Hedenor B.M. PeHTreHOAIEKTpOHHAs CIIEKTPOCKONHS XUMHUYECKUX coenuHeHuid. M: Xumus,
1984.

9.2. NuTepHeT-pecypcebl

http://c-books.narod.ru/pryanishnikovl 2 1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

Noogok~whPE

9.3. IIporpamMHoe o0ecnieyeHue

VYHuBepcuter oOecrnedyeH HEOOXOAMMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO U CBOOOJHO
pacIpoCTpaHsIeMOro NporpaMMHOr0 00ECIIeYeH ], B TOM YHCJIE OTE€UECTBEHHOTO MPOU3BO/ICTBA.

Kaxnplii oOyuaromuiicss B TeueHHE BCEro mnepuoaa oOydeHHs oOecredeH HHIMBUAYaTIbHBIM
HEOI'paHMUYEHHBIM JIOCTYIIOM K JIEKTPOHHON MH(POPMALIMOHHO-00pa30BaTeIbHOM Cpejie YHUBEpCUTETa
U3 JI000W TOYKH, B KOTOPOH HMMeeTcs JOCTyll K HH(POPMAIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTu
«/HTEpHET» KaK Ha TEPPUTOPUHN YHUBEPCUTETA, TAK U BHE €€.

VYHuBepcuter oOecrieuyeH  CIHEAYIOIIMM  KOMIUIEKTOM  JIMIIEH3MOHHOTO  IPOTrPaMMHOTO
o0ecreyeHusl.
1. JIuueH3moHHOE mpoOrpaMMHOE o0ecreyeHue, uenoybyemoe B MHrl'Y
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007
1.3. IIporpammusiii kommiaekc MMUC “Busyanbsaas Crynus TectupoBanus™
1.4. AutuBupycnoe [10 Eset Nod32

1.5. CopaBouno-mpaBoBasi cuctema “I'apant”

Hapﬂz[y C TpaduIIMOHHBIMHU H3AaHUAMHU CTYACHTBI W COTPYAHUKH HMCIOT BO3MOXXHOCTH
MOJIb30BATHCS 3JICKTPOHHBIMU MMOJIHOTCKCTOBBIMHA 0azamu JaHHBIX

Tabauya 9.1.


http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

HasBaHmue pecypca

Ccepuika/poctyn

OnekTpoHHas OuOmmoTeka oHmaiH «EguHOE OKHO K

00pa30BaTEIbLHBIM PECYpPCAM»

http://window.edu.ru

«ObpazoBatenbHbIN pecypc Poccumn»

http://school-collection.edu.ru

®denepanbHbIlii  00pa30BaTEIbHBIN  TOPTA:  YUPESKICHHUS,
nporpammel, cranaaptsl, BY3b1, rectol EID, THA

http://www.edu.ru —

®denepanbHblil IEHTP HH(DOPMAIMOHHO-00pa30BaTEILHBIX
pecypcoB (OLIOP)

http://fcior.edu.ru -

3bC "KOHCVYJIbTAHT CTYJEHTA".
OnOIMOTEKa TEXHHUECKOTO By3a

DJIEKTPOHHAS

http://polpred.com/news

W3 narenscTBO «JIauby. DrexkTponno-6ubaroTeunas | http://www.studentlibrary.ru -
cucTeMa

Pycckas BupTyaibHast OHOIHOTEKA http://rvb.ru —

N3natenbcTBO «JlaHby. OnektpoHHO-0nOMMoTeuHast | http://e.lanbook.com -
cucTeMa

ExxenenenpHuk Hayku u oOpasoBanus lOra Poccun
«AxageMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas snexktponnas 6ubnuoteka «e-Library»

http://elibrary.ru/defaultx.asp -

DneKkTpoHHO-0nbmoTeyHas cucrema [IPRbooks

http://www.iprbookshop.ru -

OJEeKTPOHHO-CIIPABOYHAsl CHUCTEMa JOKYMEHTOB B cdepe
obpazoBanus «1apopMuo»

http://www.informio.ru

WudopmannonHo-npaBoBas cuctema «["apanT»

CereBas BepcHsi, JOCTYIIHA CO BCEX
KOMIIBIOTEPOB B  KOPIIOPATUBHOM
cetn Uarl'y

OneKTpoHHO-0nbMoTeyHas cucrema «fOpai»

https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUITJINHBI

TpebGoBanusi K ayaUTOPUM Ui JIGKIMOHHBIX M NMPAKTUYECKUX 3aHATHI: OecllymMHasl cBeTIas

ayIuTOpus Ha 25 MOCaJl0YHbIX MECT C TOCKOM.

o 2 o
TpeGoBanusi Kk aynuTOpuH Ajisi JabopaTOpHBIX 3aHATHH: nabopaTtopus 60-70 M° C BBITSKKOM,
OoOIIMM W MECTHBIM (HaJ MIECThI0 padOYMMH CTOJIAMH) OCBEIlEHHWEM, KaHalu3alued (XoJoaHas u

ropsiyast Boja).

TpeboBaHMs K CHENHUATU3UPOBAHHOMY OOOPYOBAHUIO: BBITSDKHOW IMIKad, XUMHUUECKH CTOMKas
paKkoBUHA, IIECTh J1a0OPAaTOPHBIX CTOJIOB CO CTOMKUM IIOKPBITUEM, OJIMH CTOJ IMpernojaBaTers,

JABCHAAAaThb Ha60paTOpHBIX CTYJIbCB, IOCKa, TCXHUYCCKNUC U aHAJTUTUYCCKUC BCCHI.

JIJ151 TEOPEeTHYECKOr0 Kypca UMeEIOTCs:

Jleknuu, npe3eHTauuu

KoHTpoJsibHBIE TECTHI.

Cnucku BOIpOCOB sl IPOBEJICHUS KOJJIOKBUYMOB.
BapuanTel 3aanuii 17151 KOHTPOJIBHBIX PadoT.

agbrwbnE

U3JITAaHHBIA TPAKTUKYM ISl CTY/IEHTOB).

BapuanTs! 3a1aHui 17151 CAMOCTOSITENTbHON pacueTHON padoThl (CHEHMaIbHO pa3pabOTaHHbIN U

6. HaGop peakTHBOB U 000PYAOBAHUS IS JEKIIHOHHBIX OIBITOB.

Jl1st 1a00paTOPHOrO NPaKTHKYMA:



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

1. Tematuka u omucaHue 1abOOPATOPHBIX PpabOT (CIENMHAIBHO pa3paOOTaHHBIA M H3JAaHHBIA
71a00paTOPHBIM MPAKTUKYM JUISI CTYJCHTOB XUMUYECKOTO HAIIPABJICHHUS).

Habop xuMuuecknx peakTHBOB K KaXKJ01 J1abopaTopHOU padoTe.

3. JlaGoparopHble YCTaHOBKH, 000y IOBaHHE.

o

IIpn wusydenun texuuku HMK- crnekTpockomuu, CHEKTPOCKONMUUW B BUAMMOW u Y D-001acTix
JEMOHCTPHUPYIOTCS TPUOOPHI, yCTAaHOBJIICHHBIE B JiabopaTopul «DU3UKO-XUMUYECKHE METOIBI
uccienopanus» Muarl'y.

TecToBrIi KOHTPOJIb OCYLICCTBIIACTCA C IOMOLIBIO TECTOB 110 OTACJIBHBIM TEMaM HJIN pa3aciiaM

Kypca.

Tectbl wnam 3amaHus Ui CAMOCTOSTEIBHOW pPa0OTHI MO TEMAaTHKE KaXAOW I1abopaTopHOM
paboThl CBEJIEHBI B OT/IEIbHBIA IPAKTUKYM.
BapuanTsl 3aanuii Uisi KOHTPOJIBHBIX PabOT coleprKaTcs Kak Ha JHUCKE, TaK U B OyMakHOM

BUIC. HpI/I HCO6XO)II/IMOCTI/I HUX COACPIKAHUC MOKECT MCHATLCS.

11. METOJIMYECKUE YKA3ZAHUS JJI51 OBYYAIOIMXCS IO OCBOEHMIO
JUCHUTIINHBI

HucuumnuHa «®Pu3nueckue METOAbl  HUCCIIECJOBaHMS»  HalpaBleHa Ha (QOpMHpOBaHUE
kommetennuii: YK-3, OIIK-1, TIK-2.

[IpomexxyTouHas aTTecTanus IpearnoaaracT 3a4er.

[Ipuctynas K M3Y4YEHUIO AUCLUIUIMHBI, HEOOXOAMMO B HEPBYIO O4YEpeIb O3HAKOMHTHCSA C
coJiep;kaHueM padoueit mporpammsl gucuumiauHel (PITT).

Jlexuyuy UMEIOT UENbI0 JaTh CUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYUHBIX 3HAHUM.

[Ipu usyyenun u npopaboOTKe TEOPETUUECKOTO MaTepuana HeoOX0IuMO:
- IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKIMOHHOM 3aHSATUU MaTepuan U JOINOJIHUTH €TI0 C Y4ETOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIUTEPATYPBHI;
- IpU CaMOCTOATEIIBHOM M3Y4EHMM TEOPETUYECKOM TEMbl CHelNaTh KOHCIEKT, HCIONIb3Yys
pexomennoBanHele B PIIJI  nuTeparypHble HCTOYHMKM M pecypchl  HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTu «HTepHEeT»
- MpU TOJATOTOBKE K MPOMEXKYTOUHOM aTTecTaluy MO MOJYJI0 HCIOJIb30BaTh Marepuaibl (oHJa
OLICHOYHBIX CPECTB.

JlabopaTopHble 3aHATUS IPOBOASTCS C IIENIbI0 YIIyOJIeHUs] U 3aKpEeIUIeHUs 3HAHWM, MMOJTYy4EeHHbIX
Ha JIEKIUSAX U B MPOLIECCE CaMOCTOATENIbHOW paboThl HaJl HOPMAaTUBHBIMH JJOKYMEHTaMH, YUeOHOH U
HAay4YHOU JIUTEPATYpPOU.

[Tpu mOATOTOBKE K 1a00PaTOPHOMY 3aHATHIO HEOOXOUMO:
- U3y4YNTh, IOBTOPUTH TEOPETUUECKUI MaTEpHaI 110 33/JaHHON TEME;
- IIpY BBIIIOJIHEHUH JIOMAIIHUX PACUETHBIX 3aJJaHUM, U3YYUTh, IOBTOPUTH TUIIOBBIE 3aJaHUS,
BBIIIOJIHSIEMBIE B aYZAUTOPUU.

PexomMengauuu nmo padore ¢ HAYyYHOM M yueOHOM JIUTEpPaTYpPOi

Paborta ¢ yueOHOI 1 Hay4HOI TUTEpaTypOi ABJIsIETCS TIaBHON (POPMOIT caMOCTOSTENbHOM
paboThl 1 HEOOXO0AMMA ITPH MOJATOTOBKE K YCTHOMY OIPOCY Ha CEMHUHAPCKUX 3aHATUAX, K MOAYJIbHBIM
KOHTPOJILHBIM paboTaM, ompocy, 3aueTy. OHa BKJIIOYAeT MPOpadOTKY JEKIMOHHOTO MaTepuaya —
W3Y4YCHHE PEKOMEHJOBAHHBIX NCTOYHHUKOB U JIUTEPATyphl M0 TEMATUKeE JeKuui.  KoHcnekT mexnuu
JOJDKEH — cofiepkaTh  pedepaTMBHYIO 3alMCh OCHOBHBIX BOIPOCOB JICKIHH, TPEATIOKEHHBIX
npernojaBarTeneM cxeMm (Ipu MX JAEMOHCTPALMU), OCHOBHBIX MCTOYHHUKOB M JIUTEPATYphl 1O TEMaM,
BBIBOJBI 1O KaXIO0My Bompocy. KOHCHEKT MomKeH ObITh BBINOJIHEH B OTACIBHOM TETpagu 1o



npeaMetry. OH OJKeH ObITh aKKypaTHBIM, XOPOLIO YUTA€MbIM, HE COJIEP)KaTh HE OTHOCSIIYIOCS K
TeMe HHPOPMAITUIO WIH PUCYHKHU.

KoHcnekTsl HayuHO TUTEpaTyphl IPU CAMOCTOSITENILHOM MOATOTOBKE K 3aHATHUSM JIOJKHBI
OBITH BBIIIOJHEHBI TAKXKE aKKYpaTHO, COAEpPXaTh OTBEThl HAa Ka)KJblil ITOCTABJIEHHBIM B TEME BOIIPOC,
UMETh CCBUIKY Ha MCTOYHHUK MH(pOpMalMU ¢ 00sS3aTelbHBIM YKa3aHHEM aBTOpa, Ha3BaHUA U Toja
U3JIaHUS UCII0JIb3yeMOM Hay4dHOH juTepaTypbl. KOHCIIEKT MOKET OBITH ONOPHBIM (COAEpXkaTh JIMILIb
OCHOBHBIE KJIFOUEBbIE TO3UIMH), HO TPU STOM MO3BOJISIONINM J1aTh MOJIHBIM OTBET MO BOIPOCY, MOXKET
OBITH IOJIPOOHBIM. OOBEM KOHCIIEKTA OIMPEACISAETCS CaMUM 00 yJarOIIUMCH.
B nporiecce paboThl ¢ yueOHOH U HAyYHOH JIMTEpATypOl 00yJarOITUIC MOKET:
- JIeJaTh 3allMCH MO XOJAy YTEHMs B BHJI€ MPOCTOrO MJIM Pa3BEpHYTOro IjIaHa (CO3/aBaTh NEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOYHUKE);
- COCTaBISITh TE3UCH (IIUTHpPOBaHUE HauOoJiee Ba)KHBIX MECT CTAaThH WJIM MOHOTpaduu, KOPOTKOE
U3JI0’KEHUE OCHOBHBIX MBICIIEH aBTOPA);
- TOTOBUTH @aHHOTALUU (KpaTKoe 0000IIeHNe OCHOBHBIX BOIIPOCOB PA0OTHI);
- CO3/1aBaTh KOHCIEKTHI (Pa3BEPHYTHIC TE3UCHI).



Pabouas mporpamma quctMnianHbl «PU3UKO-XMMUYECKHE METOJbl UCCIIEA0BAaHUS OPraHMYeCKUX
COeMHEHUI» cocTaBieHa B cooTBeTcTBUH ¢ TpeboBanusMu ®I'OC BO no cneunansuoctu 04.05.01.
«DPyHIaMEeHTaJIbHAs U NMPUKIIAJHAs XUMUS», YTBEPAKIEHHOIO MpuKa3oM MuHHcTepcTBa 00pa3oBaHMs
u Hayku Poccuiickoit @enepanuu ot 13 wmrons 2017 r. Ne 652

[Tporpammy coctaBui: nqoueHT kadenpsl xumun TemupxaHos b.A.

Pabouas nporpamma yTBeprKIAeHa Ha 3aceaHUU KaQeapbl XUMHUH

[Iporokon 3acenanus Ne 7 or « 13 »  wMapta 2025 .

Pabouas nporpamma ogobpeHa yueOGHO-METOIUYECKUM COBETOM

XHUMHMKO-OHOJIOTHYSCKOTO d)aKVJ'H:TeTa

[Tporoxoi 3acemanust Ne 6 or « 18 » mapra 2025 .




Caenenns 0 nepeyTBep:KIeHHH IPOrPaMMbl HA OYepeHOH YueOHbIil roJ u

perucTpanuu u3MeHeHui

YyeOHsblii
roja

Pemenue
Kadenpel
(Ne mpoTokoua,
J1aTa)

BHeceHHBIE H3MEHEHUS

IToamuce 3aB.

kadempoit
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